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MESSAGE

SRI.R. PANCHAPAKESAN,

Managing Trustee

Sri.N.Ramaswami Ayyar Educational Complex
Tiruchirappalli

Tamil Nadu

The International Conference on Emerging Strategies in Nutrition, Food &
Lifestyle for Health Management, is the fruition of the efforts of the members of the
Department of Nutrition & Dietetics. | am happy that the earnestness of the Head

and faculty members has culminated in the success of the seminar.

The theme of the conference has a strong contemporary relevance and has
enjoyed a wide reception among the National and International scholars and
students. The overwhelming response for the conference can be owed to the
academic expertise shared by the experts across the globe, who have opened up the
frontiers available in the discipline for future study and research. They have
equipped the participants with the recent trends and encouraged the scholarly brains

to work with focus and to walk on the path of their choice of career.

The research articles aim at the convergence of the diverse ideas in the field
of Nutrition and Dietetics. | congratulate the Department for showing a keen interest
in exploring innovative methodologies and techniques in teaching and research. This

International Conference marks yet another milestone for the Department.

| wish the Department success in its future endeavours!
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DR. M. VASUKI

Principal

Seethalakshmi Ramaswami College
Tiruchirappalli

Tamil Nadu

| feel elated to greet the Department of Nutrition and Dietetics for organizing a two
day Virtual International Conference on “Emerging strategies in Nutrition, Food and
Lifestyle for Health Management”. This conference has served as a platform for the
confluence of intellectual ideas and expert academicians.

In today’s scenario, when health management awareness is low, especially, among
the students and youngsters, this conference would serve as an eye-opener for their healthy
future. It is important for people to know that a person who is sound in the body will
naturally be sound in the mind, turning out to be more confident, self-assured, sociable,
energetic and have the capacity to view things calmly and without prejudice. It is high
time that youngsters understand this and start taking positive steps to lead a healthy way
of life. I am happy that the conference has paved way for understanding and reiterating
this idea.

| whole heartedly congratulate the Department of Nutrition and Dietetics for
organizing a conference for the benefit of the society. My best wishes for their future
endeavours.

| thank our revered Managing Trustee and our dynamic Director Academics for
their guidance, support and encouragement for enhancing the quality of education offered
In our prestigious institution.

| offer my sincere pranams to our Revered Founder Padmabhushan
Sri N. Ramaswami Ayyar, a man who envisioned empowerment of women through
education and our respected Madam Co-ordinator, Shrimathi Vasantha Panchapakesan,

the motherly figure of the complex and to the golden feet of Goddess Akilandeshwari.



MESSAGE

DR.S.KALA

Dean of Quality & Research
Associate Professor of Botany
Seeethalakshmi Ramaswami College
Tiruchirappalli

| feel extremely delighted that the Department of Nutrition and Dietetics is
making concerted efforts to achieve the National goal of “Health for All” through
its academic and societal outreach activities. Since its inception the department has
organized several nutrition and health oriented activities such as seminars and
conferences for the benefit of the students and academic peers. This Virtual
International Conference on “Emerging Strategies in Nutrition, Food and Lifestyle
for Health Management” is yet another milestone. Congratulations for going above
and beyond consistently raising the bar.

| wish to congratulate the Head and the Faculty members of the Department
of Nutrition and Dietetics for organizing this Virtual International Conference and
publishing two ISBN Books with 130 articles as Volume | and Volume Il which
have included excellent papers presented by the distinguished participants of this
Conference.

I strongly desire that Founder’s great vision of creating a society with
knowledge, skill and values could be reached by this programme. With great
pleasure | would like to recognize the incredible work done by the Head and Faculty
members of the Department. Congratulations on reaching this milestone! Your
dedication and hard work have brought you this far, and | look forward to many
more successful achievements in the future.

“Thank you for always putting your best foot forward! Your performance is always
top-notch, even when you take on more work. Keep up the amazing work.”

(Dr.S.KALA)
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ASSOCIATIONSBETWEEN THE FIRST TRIMESTER MEAN PLATELET VOLUME AND
RISK OF GESTATIONAL DIABETES MELLITUSAMONG SINGLETON PREGNANT
WOMEN: ANARRATIVE REVIEW
Moganambal Vadivelu* Anto Cordelia Tanislaus Antony Dhanapal®, Wah Yun Low®'
Annaletchumy Loganathan*
1.4 Department of Allied Health Sciences, Faculty of Science,
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Abstract
Background: The first trimester is an important period in reducing the risk of adverse maternal
and fetal outcomes of gestational diabetes mellitus (GDM). However, GDM is still diagnosed in
the late second or early third trimester as there is no single biomarker that can predict GDM in
thefirst trimester. Hence, by identifying patients at risk for GDM among low-risk pregnancies
duringthe first trimester may provide adequate time for interventions that can reduce both GDM
and its related morbidities. Therefore, this review aims to investigate the associations between
the first trimester MPV and the development of GDM in later stages among singleton pregnant
mothers. Methods: We searched (from 15/07/2023 to 30/07/2023) two electronic databases
(PubMed and Scopus) using search terms namely singleton pregnant women, MPV, GDM, and
performed narrative synthesis to answer the objectives. Selection criterions were studies
published in 2012— 2023, retrospective studies, singleton pregnant mothers, 19-48 years old, and
English language. Results: In this review, five articles were selected from 51 retrieved articles.
All studies reportedthat MPV level was correlated with the incidence of GDM with a significant
p-value which is <0.05. Other associated factors with GDM were age, WBC, PCT, MPR, PLR
PDW, and NLR witha significant p-value which is less than 0.05. Conclusion: The high MPV
level performed in the first trimester did show associations with GDM in many of the reviewed
articles. MPV is a health outcome that enables early screening of GDM among singleton
pregnant mothers.
Keywords: Pregnant Women, Mean Platelet Volume (MPV), Platelet, Blood inflammatory
Indices, Gestational Diabetes Mellitus (GDM)



What We Already Know
e Pregnancies affected by GDM impose a great risk for the mother andalso cause risk to the
fetus.
e GDM patients are at risk of developing type Il diabetes in the future.
e Continued efforts are needed to diagnose GDM in an earlier stage.
e However, GDM is still diagnosed at or around the end of the second trimester.
What this Article Adds
e The reviewed literature indicates the association between MPV and the development of
GDM
e This review emphasizes the urgency of detecting patients at risk for GDMamong low-risk
pregnancies during the first trimester using MPV values to provide adequate time for
interventions that can reduce both GDM and its related morbidities.
Introduction
Gestational diabetes mellitus (GDM) is a serious pregnancy complication in which a
woman without diabetes develops high bloodsugar levels during gestation.l' The occurrence of
gestational diabetes is more significant among South East Asians, including Malaysians who are
considered at a greater risk of developing metabolic diseases.[”)

Besides, pregnancies affected by GDM impose a great risk for the mother as itleads to
higher risks of spontaneous miscarriage, preterm labor, and cesarean section. GDM also
contributes to fetal risk such as fetal microsomal, birth trauma, shoulder dystocia, stillbirth,
neonataljaundice, and neonatal hypoglycemia.[”

The first trimester is an important period to reduce the risk of adverse maternaland fetal
outcomes in GDM.[* However, GDM is still diagnosed in the late second or early third
trimester, since there is not yet a method and single biomarker that predicts thedisease accurately
in the first trimestercausing a possible delay in achieving positiveeffects on fetal development.[6]

Many factors could lead to the pathogenesis of GDM such as epigenetics, lifestyle, age,
hormonal and placenta development. Those are factors that promote platelet aggregation that
subsequently induces insulin resistance that could lead to the development of GDM.[":1] Besides,
platelet morphology could be easily evaluated through Mean Platelet Volume (MPV) which is
known as a suitable marker in assessing platelet morphology.[7 MPV values can be obtained

through a routine complete blood test during the perinatal visit.

Therefore, the MPV values can be used to screen GDM in the early trimester ofpregnancy
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as several studies [*8] indicated the measurement of MPV in the first trimester of pregnancy is
associated with the occurrence of GDM in later stages.

However, to the best of our knowledge, few studies have reported on the relationship
between the MPV and GDM especially in Malaysia. Hence, this study aimed to conduct a review
to evaluate MPV'srole in predicting GDM and to further prove that this parameter could replace
the OralGlucose Tolerance Test (OGTT) which is only done during the second trimester or third
trimester.[81 This current review is expected to provide more important insights into some major
determinants such as MPV in the development of GDM in later stages. Moreover, measuring
parameters such as MPV are fast and easily applicable and they can be easily used to predict
GDM in early pregnancy.

Research Question
Among singleton pregnant women (P) what is the association(s) between MPV in the first

trimester of pregnancy (I) with the development of GDM in the later stage (O)?

Objective
To conduct a narrative review on the association between MPV in the first trimester of
pregnancy and the development of GDM in the later stage.
Methodology
A standard review protocol was developed following the PRISMA statement (Figure S1).
The process for this review involves: - Planning, searching for articles, screening ofarticles, data
extraction, data Analysis and review writes up
Eligibility Criteria
Inclusion criteria
e Studies published in 2012-2023
e Retrospective studies
e Singleton Pregnant mothers
e Age 19-48 years old
e Studies in English
Exclusion criteria
e Systematic reviews
e Meta-analyses

e Studies in other than English Language



Information Sources
Two databases were used for this search (PubMed and Scopus). Then the data were

extracted and recorded in a data extraction sheet (Excel).

Search Strategy

Search strategies for all selected databases were applied using similar keywords and are
appended.
Study Selection

After articles were searched and selected, thescreening and the eligibility assessment were
performed independently by the reviewmembers. All consensus was obtained through discussion
by the review members.
Data Collection

The review members then independently extracted the data and entered it in astandardized
data extraction table. The following information was retrieved during data extraction: aims, study
location/setting, participant, design, results, and interpretationof the association factors of GDM.
Assessment Risk of BIAS

The review members independently assessedthe risk of bias for the studies included. The
risk of bias assessment tool known as the JBICritical Appraisal Checklist was used for assessing
the case-control studies. Then, the risk of bias was assessed based on the following criteria: the
study’s methodology, results, validity, and the results implementation. Explanations for each
criterion (in the studies were obtained and judged as low, unclear, or high risk of bias among
the reviewers. All disagreements weresettled through discussion and unanimous agreement among
the reviewers.
Results
Study Selection

Figure S1 demonstrates an extensive literature search where 51 articles were retrieved.
After removing the duplicates and screening of the title and abstract of the articles, 20 articles
were eligible for full-textreview. Among them, 15 articles did not meet the inclusion criteria.
Finally, a total of five articles were included in this review.
Socio-demographic data

Table S1 presents a summary of the descriptive characteristics and the results of the five

studies retrieved during data extraction.



Participants

There were differences in the inclusion criteria of the study populations. All studies
include singleton pregnant mothers.
Age

All the studies comprise mothers ranging from age 19-48 years old. Logistic regression
analysis of four studies reported some associations between age and the risk of GDM. However,
only one study shows nosignificant difference between the age and GDM among the case and

control group.

Number of Studies based on Country Table 2: Association of the MPV withGDM

Number of studies based on Country

s Studies MPV association with GDM
-5 Study population | p-value
GDM | NON- GDM

Colak, etal.,2020 n =200 n =200 p <0.001

Liu et al, 2021 n=>58 n==62 p<0.05

Fashami, et al., 2020 n=110 n=110 p<0.001

Sahbaz, etal., 2016 n =59 n =60 p<0.001

lyidir et al, 2014 n=30 n=38 p<0.05

Figure 2: Pie Chart with the number of studies included based on countries

Other associating factors with GDM

The Pie Chart (Figure 2) demonstrates the number of studies included based on countries
where studies were conducted. It shows three studies were carried out in Turkey, one in China,
and one in Iran.

Association of MPV with GDM

All the included studies investigate theassociation between the MPV of pregnant women
with GDM and healthy pregnancies without GDM. All the included studies reported significantly
higher MPV levels in GDM compared with the control group. Those studies reported that
elevated MPV was an independent variable for predicting GDM in pregnancy and that MPV was
correlated with the incidence of GDM with asignificant p-value that is less than 0.05. Multivariate

analysis of several included studies reported that high levels of inflammatory response such as



WBC, PCT, MPR, PLR, PDW, and NLR were independent predictors of GDM. This association
was reported with a significant p-value which is less than 0.05.[2489]
Risk of bias in the selected studies

We used a revised software for plotting the graph for the risk of bias (RoB 2). We noted
differences in the risk of bias among thestudies (Table S3 & S4). All five studies wereassessed to
have a very good quality rating with a low level of risk.

Discussion Participants

All studies include singleton pregnant mothers. One of the current systematic reviews
conducted with large sample size and inclusion of studies from a wide number of geographic
settings reports that in singleton pregnancies, an increased risk of adverse maternal and perinatal
outcomes wasassociated with GDM compared to the effect of GDM on twin pregnancies was
milder, with a remarkably lower risk of neonataldeath.l®ITherefore, this review includes allstudies
with singleton pregnant mothers who could be at an increased risk of adverse maternal and
perinatal outcomes of GDM.

Age

There are some associations between MPV, and GDM, and the multivariate logistic
regression model indicates that MPV and age were independent predictors of GDM. [1489]
Besides, a study reported age as a vital risk factor for GDM.[1 Hence, it is vital to look into these
variables in detail as it may be usedas an early detecting tool for the identification of GDM risk
and might be useful in improving the journey of pregnancyin the future.

Number of studies based on Country

Besides, the majority study which was threeout of five studies were conducted in Turkey.
This could be the result of the remarkably high prevalence of GDM in Turkey and its
necessity of continued routine screening tests to detect GDM to control this condition while
warranting that risk groups take special preventive measures besides protecting the mother and
child’s health.[®!

Association of MPV with GDM

All these included studies show a significantdifference in MPV values between the GDM
and healthy pregnant groups. Those studies' results show that MPV was correlated with the
incidence of GDM with a significant p- value that is less than 0.05. This solidifies theclinical
proof that MPV may be a predictive marker for GDM and it can be used as an effective indicator

for the evaluation of glycemic control in GDM.



A study by [ indicates that the raised MPV levels detected in the first trimester are
associated with the development of GDM in a later stage. It shows a real prediction of GDM
before the occurrence of the negative metabolic effects. Therefore, in light of these verdicts,
accurate identification and treatment of GDM is ultimately important inthe first trimester itself.
Other associating factors with GDM

Platelet activation plays a vital role in controlling inflammation.[?
Consequently, this activation induces insulin resistance which could lead to the development
of GDM. ["191t harmonizes with studies by [2489 in which high levels of inflammatory
response such as WBC, PCT, MPR, PLR, PDW, and NLR were significantly associated with
GDM. However, a study reports no significant difference between the GDM and non-GDM
groups with some of the inflammatory responses such as NLR and PLR levels.'% Given the
contradictory results on these indices, more studies andfindings on the association between those
inflammatory indices besides MPV and the risk of GDM occurrence should be explored and
reviewed.

Limitations and Recommendations

All those included studies used a case-control retrospective study. There advantage of this
design is it makes it potential to look at various risk factors at a time. However, the recall biasin a
retrospective case-control study increases the possibility that those withthe disease will suggest
and report exposuresagainst those without the disease. To overcome these, prospective designs
can be used instead. This prospective design has greater accuracy and is highly efficient. Besides,
prospective methods create a probability of studying numerous exposures and multiple results in
one cohort.

Besides, the included studies 89 usea small number of samples which were only 147
cases and 160 controls in total. These issues contribute to the major drawback of the study. All
these studies indicate that smaller populations may cause less significant outcomes that can’t be
generalized to a bigger population. Based onthis, a necessity for standardizing, on greater patient
populations should be considered in future similar research to yield more significant outcomes.
Conclusion

GDM patients are at risk of developing type Il diabetes in the future.[*] However, GDM is
still diagnosed at or around the end of the second trimester.[®l Hence detecting patients at risk for
GDM during the first trimester may be useful in improving pregnancy health and its related

morbidities. Hence this review is an excellent platform for any future research.The findings from



this review will form a contextually relevant resource that any researchers can draw in the

preparation of producing and planning effective strategies that best meet the needs to achieve a

healthy pregnancy.
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Abstract
In terms of sustainable and equitable food security, the world is experiencing a number of

issues due to the rapid increase in population. Given their fast growth rates and ability to survive in
non-arable terrain, microalgae are seen to be one of the most promising feed stocks for a sustainable
and reasonably priced supply of food and fuel. Algae is a good source of omega 3 fatty acid. It was
decided to create a dark chocolate with 12, 14, 16, and 18% algae inclusion. As the goods' amount of
algal oil increased, so did their concentration of omega 3 fatty acids. Increased competition and new
opportunities brought about by gradually removing trade barriers and expanding global markets have
greatly accelerated the need for new products, quality enhancements, longer shelf lives, higher
productivity, and lower production and distribution costs in the food industry. Success in the face of
these new challenges will depend heavily on the industry's capacity to get more precise information
about consumer attitudes and perceptions surrounding food items, as well as how best to measure and
implement them. The first stage in doing it is sensory evaluation. The product with an 18% algal oil
content tasted more fishy and smelled stronger. Ninety-two percent of the sensory panel approved of
the chocolate containing algae oil. Every sample had an acceptability index more than 70%. At the
amounts examined in this study, algae oil might be added to the dark chocolate to enhance any
potential health advantages.

Keywords: Algae, dark chocolate, omega 3 fatty acid, sensory evaluation.

Introduction
The creation of novel food products with enhanced quality and health advantages has drawn

more attention lately. Products made from cocoa, particularly chocolate, have emerged as
extraordinary food items for consumers' daily enjoyment and nutritional needs. Chocolate is defined as

a continuous fat phase made of fine solid particles suspended in a semi-solid solution made of sugar
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and cocoa [1]. The three main types of chocolate are milk, white, and dark, and their contents of milk
fat, cocoa butter, and cocoa solids differ. The final products' protein, fat, and carbohydrate contents
vary due to variations in the constituents' proportions. Given that high-cocoa chocolate contains
magnesium and polyphenols, both of which are favorable for human health, the consumption of this
food has been researched in this area. High concentrations of polyphenols (epicatechin, catechin,
anthocyanins, and flavonols), which are known to lower the risk of cardiovascular disease, have been
found in cocoa and dark chocolate. [2].

Algal biomass-derived compounds have a wide range of potential applications, including animal
and plant health, food and nutrition, and health products. Some of the substances found in these
microorganisms have anti-inflammatory, anti-viral, anti-microbial, anti-helminthic, and anti-cytotoxic
properties, as well as immunological and enzyme inhibition properties. Microalgae and its compounds
therefore have great potential to be used as supplements in human diets to prevent, manage, and treat
physiological aberrations as well as to provide sustainable natural resources instead of synthetic
dietary supplements. However, there are new biological and economic challenges to the large-scale
microalgae cultivation and biorefining process that need to be addressed in order to produce high-value
products of nutritional and health benefits sustainably [3].

This work created a dark chocolate that also included algae oil. The purpose of this addition was
to confirm that the chocolate's omega 3 content and quality had improved, to assess the samples' levels

of polyphenols and omega 3, and to confirm that a sensory panel had approved of this.

Materials and Methods

Material used: Dark chocolate compound, Butter, Jaggery, Coffee, Vanilla essence, Sesame seeds,
Algal oil.

Sample preparation: Samples of dark chocolate with algal oil: For the product's manufacture, dark
chocolate (40 percent cocoa mass) was used. Four formulas with varying algal oil percentages (12, 14,
16, and 18%) were created. The chocolate was chopped, heated at 100°C in a static bath with butter,
and then hand tempered on a cool surface before adding Jaggery, At the specified percentages, coffee,
vanilla essence, sesame seeds, and algae oil were added (as shown in Tablel & Fig;2). Following that,
the mixture was put into forms and refrigerated at 3°C till the samples were taken out

of the molds (as shown in Fig;1) [7].
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Figl: Flowchart for the product development process.

Table 1: Product composition, including ingredients quantity.

Ingredients Sample A Sample B Sample C Sample D
Butter 16.612 g 16.612 g 16.612 g 16.612 g
Chocolate Compound 47.042 g 47.042 g 47.042 g 47.042 g
Jaggery 2.467g 2.4679 2.467¢9 2.4679
Algal oil 1.722¢g 2.108¢g 2.5679 2.980g
Sesame seeds 1.987g

Vanilla essence 2 drops 2 drops 2 drops 2 drops
Coffee 0.394g 0.39%4g 0.394g 0.394g
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Fig 2: Product composition, including ingredient and quantity in percentage.

Composition analyses: Twenty five non-trained panelists evaluated the chocolate samples, using a 9-
point Hedonic scale [9]. The criteria "dislike extremely"” was associated with one end, "neither like nor
dislike" with the center, and "like extremely™” with the other end. The following equation was used to get
the index of acceptance (1A):1A = M/9 x 100

where M denotes the average of the sensory panel's ratings [4]. The panelists were asked which sample
they preferred, and the percentage of preference for each was computed in order to evaluate the

preferences.

Results and Discussion

The results of the sensory evaluation using the 9-point Hedonic scale indicated that panelists liked
Sample B better than the other prepared sample in terms of taste, texture, oral appeal, and fragrance.
Based on the findings, it was determined that around 91% of the 25 panelists had a cumulative
preference percentage when it came to preferring the chocolate with algae (as shown in Table2). The
mean score was determined based on the panelists' analysis of the 9-point hedonic scale (as shown in
Table2). There were no discernible variations in the panelists' preferences across the samples with

varying percentages of algal oil. Every formula displayed an acceptability index more than 50%.
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Table 2: Sensory analysis of the chocolate samples with different compositions of algal oil.

Parameters Algal oil composition (%)

12 14 16 18
Index of Acceptance, % 71.11 84.88 75.11 52.44
Preference, % 24 32 21 14
Mean Score (Hedonic Rating Scale) 6.41+0.64 | 7.64+1.29 | 6.76x1.82 | 4.72+1.08

Values followed by different superscripts differ significantly (n=25 panelists)

Conclusion
In the current global economy, the food sector is among the most important. However, businesses

involved in the production, transformation, and provision of food still have numerous difficulties, chief
among them being the large number of innovative items that fail miserably. The food industry's current
innovation strategies place a high value on customer voice, which is seen as critical to success [5].
Without a doubt, one of the most exciting and rapidly growing sectors of the food industry is that of
functional foods. A number of causes, including growing consumer awareness and new developments in a
variety of scientific fields, are contributing to the influx of functional items [10].

Functional foods have been produced for almost every food category; nevertheless, their distribution
across market groups is not uniform, and consumers may have different tastes. The purpose of the study
was to analyze the acceptance of the product that was developed by using the different compositional
percentage of the algal oil [6]. The composition of the algal oil, which varied by 12%, 14%, 16%, and
18%, was employed and examined by the sensory evaluation, yielding acceptance index results of 71.11%,
84.88%, 75.11%, and 52.44%, in that order.
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Abstract

The use of RUTF is challenging and extensive research has been done for the treatment
of severely acute malnourished children. There has been extreme discussion done by
researchers about ingredients, how to process it as well as it is quality. Malnutrition caused
due to over nutrition or under nutrition. Severe acute malnutrition is caused due to lack of
energy and protein consumption in the diet. The main factors which dispose malnutrition are
poverty, faulty feeding habits, lack of knowledge, food scarcity etc. We all know that children
are the future of our India, so for their overall social, psychological and physical
development, we should address this problem. The report of Global Hunger Index, 2021
ranked India 101% position out of 116 countries which is not good as it falls in the serious
level of Hunger Index. Therapeutic foods are formulated for the treatment of malnourished
children. These are crushable paste, soft and without using water. It is ready to consume no
need of further preparation. These are calorie densed and high protein with essential fats so
that malnourished children can easily digest it. It is gut friendly and administered during
rehabilitation phase (when child is recovering from acute phase). These are fortified with
vitamins and minerals to fulfil the requirements of nutrients as per RDA. The proportion of
protein in RUTF should be minimum 50% from animal protein as per WHO, 2007 guideline.
It is easily consumed by children in the facility. It can be stored without food contamination.
There are different forms of energy dense RUTF has been used and distributed in THR at
aganwadis of India.
Keywords: Malnutrition, Ready-to-use therapeutic foods, Undernutrition, Preventable

Nutritional Diseases, recommended daily allowance, Aganwadis, Take Home Ration.
Introduction

It is stated that Malnutrition (SAM) is a main silent killer of the children aged 6 to 59
months. Acute malnutrition is a deficiency disorder of mazor nutrients like energy and protein
deficiency. It causes problems in the functioning of body metabolism which causes acute

symptoms like shock, hypothermia, hypoglycemia etc. It also causes growth faltering of
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growing children. In 1959 Jelliffe introduced the term “protein calorie malnutrition”, which
has been replaced by “acute malnutrition”. Olsen et al.defined protein energy malnutrition as
a nutritional need of the children in the countries which are not fall in the categories of

developed.

According to the American Society of Parenteral and Enteral Nutrition (ASPEN),
pediatric malnutrition is defined as “an imbalance between need of nutrient for growth and
repair and intake,which advances aggregate deficiency of energy, protein, or
micronutrients. It has negative effects on growth, development, and other relevant
consequences. Based on these facts, whichever factors, malnutrition can be caused by food

scarcity, illnesses, environmental factors, natural calamities or behavioral factors.

Primary acute malnutrition in children may caused due to food scarcity due to
socioeconomic,political and environmental factors especially in low- and middle-income
countries. Other important factors include household food insecurity, poverty, poor nutrition
of pregnant women, intrauterine growth restriction, low birth weight, poor breastfeeding and
inadequate complementary feeding, frequent infectious illnesses, poor quality of water,
hygiene, etc. Therefore, primary acute malnutrition is moreover occurs due to social reasons
than medical illnesses. it is also multifactorial disesease. For example, poor water quality,
sanitation and hygiene practices are increasingly believed to be the cause of the condition
called “environmental enteropathy” that contributes to acute malnutrition in childhood. There
is a visious cycle of infection,illnesses due to poor water supply and hygeine. Repetetive
infection further accumulates malnutrition in childhood. The repetitive exposure to pathogens
also causes poor health of gastointestinal tract of the children. Poor gut health and

malnutrition has direct related to each other.

New terms used for childhood malnutrition (adapted from Koletzko, B. et al. (eds), 2015.

Term Definition
Mid-upper-arm circumference greater or equal to 115 mm and
Moderate acute
N less than 125 mm
malnutrition _
Weight-for-height Z score < —2 but > —3
Severe acute Mid-upper-arm circumference < 115 mm
malnutrition Weight-for-height Z score < —3
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Term Definition

Bilateral pitting edema

Marasmic kwashiorkor

Global acute The sum of the prevalence of severe acute malnutrition plus

malnutrition moderate acute malnutrition at a population level

Different type of Malnutrition

In Modern India there is an emergence of two type of malnutrition due combination of people

living in poverty and high income group. undernutrition and overnutrition.

1. Under Nutrition- When there is poor weight gain, visible wasting,height is less than
age or and weight is less for age and height. It can be due to prolonged illness or
food scarcity, refer as undernutrition/Malnutrition.

2. Micronutrient imbalances- This can be referred to as under supply of micronutrient
or excessive supply of micronutrients. For example anaemia, zinc deficiency
diseases, it deficiency diseases. Obesity,over deposition of fat and calories.

3. Obesity, lifestyle diseases like thyroid, diabetes, etc.

Epidemiology

The report of Global Hunger Index,2021 ranked India 101t position out of 116
countries which is not good as it falls in the serious level of Hunger Index.Acute malnutrition
is responsible for almost one third of all deaths in children <5 years of age.The malnourished
children who survived,have to live with delayed milestone(social and cognitive both).The
estimated number of underweight children (weight-for-age Z score < —2) globally is 101
million or 16%. The prevalence of acute and severe malnutrition among children under 5 is
above the World Health Assembly target of reducing and maintaining prevalence at under 5%
by 2025. (1)

According to the Ministry of Women & Child Development.(2) Government of
India. Annual Report 2018, India is now growing very rapidly in the field of
education,economy and as well as in population but still more than quarter of the population

is living below poor income group.
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Pathophysiology

Due to prolonged insuffiency of energy and protein intake the malnourished child has
gone on reductive adaptase. That means there is a loss of muscles and fat from every part of
the body. The loss happened in viseral organs also. The metabolism of the body becomes

slow down. There is a derange of electolytes. (3)

Stabilization Phase- Feeding should be started as soon as possible after admission with the
WHO-recommended milk-based starter formula F-75, which contains 75 kcal/100 mL and
0.9 g protein/100 mL. The feeding regimen is changed gradually by increasing volume and
decreasing frequency. Severely acute malnourished children without complication are
managed and treated in community based nutrition rehabilitation centre. Wherein energy
dense and protein rich Ready to use therapeautic feed (Peanut paste, milk powder, pre added
vegetable oil and minerals vitamins) is given. Appetite test is also done for these
uncomplicated SAM children in the community with RUTF.Severe acute malnutrition
complications (i.e., severe diarrhea, hypoglycemia, hypothermia, pneumonia, urinary tract
infection, sepsis, etc.) requires hospitalization until children are ready to continue

management at home. (3)

Rehabilitation Phase- To achieve catch-up growth the calorie recommendation as per WHO
guidelines is the energy intake is >150 kcal/kg/day. F-100 is used for catch up growth.
Feeding is gradually increased to achieve a rapid weight gain of >10 g/kg/day. The WHO
recommends the milk-based diet for nutritional rehabilitation F-100, which contains 100 kcal
and 2.9 g protein/100 ml. In this phase the calorie recommendation is 150-220 kcal/kg/d and
protein should be 3.5-5 g/kg/d (4). There is a high priority to save lives of these malnourished
children. The latest thinking is how to replace commercial ready to use therapeutic food to
locally prepared calorie dense and high protein food. Children should able to live healthy
lives forever after recovering from malnutrition. The locally prepared food may also be
fulfilled the requirement of diet diversity which commercial formula is lacking. The Supreme
Court of India has also directed the government to universalize the Integrated Child
Development Scheme and provide one hot cooked meal to children under six years of age to
supplement their nutrition. There is different food supplementation yojana is implemented in
different states of India to combat Malnutrition in the community with the help of ICDS-

Saksham Aganwadis. (5)
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Ready to use Therapeutic food (RUTF)

RUTF is ready-to-use therapeutic food. It is energy dense and protein rich It’s made of
the composition of peanut paste, sugar, milk powder, oil, vitamins and minerals that has treat
millions of children threatened by severe wasting — the most threatening type of malnutrition.
Globally, the credits of 1 in 5 deaths among children under age 5 is goes to severe wasting. It

is one of the most dangerous menace for child existence. (6)

NUTS POWDERED MILK VEGETABLE
+ SUGAR + POWDER + olL
VITAMINS
AND
ROASTING MINERALS
GRINDING
PACKAGING

Flow diagram- The essential steps involved in the RUTF production process.

RUTF has become a wonder ‘food’

RUTF needs only one dose and comes in a foil sachet, while having two years of shelf
life along with no requirement of refrigeration even if opened. It has no need of preparation
and doesn’t require to be combined with water, which reduces the threat of children ingesting
the polluted water. It’s risk-free, simple-use and able to be eaten right from the sachet. RUTF
has revolutionized treatment of simple forms of acute wasting amidst children through letting

treatment to take place at one’s house instead of in hospitals. (6)

Protein needs while recovering from severe acute malnutrition are greater than in
periods of usual growth. (Pencharz, 2010). Severe acute malnutrition can also be linked with
chronic intestinal dysfunction and decreased nutrients absorbing capacity (Attia et al., 2016).
Both protein quality and quantity of medicinal foodsprove to be crucial for best recovery from
severe acute malnutrition. Protein quality is the digestibility along with bioavailability and

amount of per individual vital amino acid, while protein quantity is the total protein. (6)
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In 2018, an Expert Working Group by the Food and Agriculture Organization of the
United Nations (FAO) recommended for the protein in RUTF to be of suitable quantity and
quality in order to support the average weight increase of 10 grams per kilogram of body
weight per day to recieve the optimal recovery from severe acute malnutrition (FAO, 2018).(7)
This research altogether evaluated the huddles of malnutrition and gave the outline of the
efficiency of utilizing Ready-to-use therapeutic foods (RUTF) to tackle these problems. The
ingredients and production process with quality regulation principles for the making of RUTF
have been discussed thoroughly. Undernutrition stems from a diet in which at least one
nutrient is not enough or is excessive. Such that it factors health issues and might lead to

preventable nutritional diseases, specifically severe acute malnutrition (SAM). (7)

2-suitable raw materials and ingredients (RUTF)

2.1-The most common compilation of RUTF (referred to as standard RUTF in this document)
has four food ingredients (milk powder, peanut paste, vegetable oil and sugar) as well as
multiple micronutrients which provide a complete dose of vitamins and minerals. The choice
of food ingredients may be adjusted (usually by replacing peanuts with other legumes or
cereals) depending on local availability, cost and acceptability, but the nutritional

composition must comply with the 2007 Joint Statement. (8)

S.No. | Study Country SAM Type Age Ingredients used
(Reference) group
1. Oakley, 2010 | Sub Saharan | Severe wasting | 6-59 Lipid Peanut paste
Africa and edematous | Months
malnutrition
2. Irena, 2015 Malawi Severe wasting | 6-59 Soya RUTF containing 10%
and edematous | Months | skimmed mil
malnutrition
3. Bahare Zambia Severe wasting | 6-59 Soya, maize and sorghum
et.al,2016 and edematous | Months | RUTF  without  milkdairy
malnutrition powder
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4. Bahare,2017 Democratic Severe wasting | 6-59 Soya, maize, and sorghum
republic  of | and edematous | Months | RUTF without milk/dairy
Congo malnutrition
5. Sigh,2018 Cambodia Severe wasting | 6-59 Fish Based Wafer RUTF
and edematous | Months | without milk or dairy
malnutrition
6. Hossain, 2019 | Bangladesh Severe wasting | 6-59 Soya RUTF without milk
and edematous | Months
malnutrition
Indian Study (5)
Study Country SAM Type Age Ingredients used
(Reference) group
()

1. Davangere INDIA, Uncomlicated | 6-59 Davangere Mix (Laddus made
Medical SAM, months | of Equal quantities  of
College Kamataia Community groundnuts, roasted Bengal

based gram, jaggery and ragi.) 100g.
management gives 400 calories and 15g
protein

2. Kumar,et.al, INDIA, Uncomlicated | 6-59 Sattu Maav (Wheat flour 42%,
2021 ] SAM, months Maize flour 10%, Malted Ragi

Tamil Nadu
Community flour 5%, Bengal gramflour
based 12%, Jaggery 30%,Vitamin
management Premix 1%)100g. provides
Protein 9 to 10% and Calories
360

3. Bharat  Agro | INDIA, Uncomlicated | 6-59 LAPSI (Green millet, peanut,
Industries SAM, months | jaggery. Successfully used for
Foundation and Maharashtra Community quick recovery from SAM
CAPART based

management
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Shibipur INDIA, West | Uncomlicated | 6-59 Shakti Nutrimix(Rice, Wheat,
People’s Care | Bengal SAM, months | Whole gram (chana), Ground
Organisation Community nut, Sugar, Salt, Cardamom,
based Black pepper, vitamins and
management minerals. Each 100 g. of mix
provides 10.4g protein, 5.3g fat,
and 402 calories)
FICCI INDIA, New | Uncomlicated | 6-59 Nutreal(roasted peanuts, milk
Research and | Delhi SAM, months powder, vegetable oil, sugar,
Analysis Community and adequate minerals and
Centre, based vitamins mixture).
management

2.2-Milk and other dairy products- Milk and milk product like dry milk powder,
whey powder can be added in RUTF. (7) The amount and quality should be as per
codex. The WHO suggested to provide 50% protein from animal protein source hence
milk has been used in the form of dry skimmed powder form to avoid contamination.
(8) It also helps to storage. Hence milk powder is used for formulation of RUTF and if
dairy product is not available then egg or fish has also been used to fulfil the criteria to

meet 50 % of animal protein requirement. (7)

2.3-Legumes and seeds

A. Few studies showed that researcher had used legumes/millets/roasted chana instead
of standard formulation of peanuts for more variety and to avoid peanut allergies. (Irena
et.al, 2015)and (Bahare et.al, 2016). The usage of Peanuts and peanut paste should

adhere to the guidelines of codex, recent guidelines. (7)

B. The usage of soy flour or soy ingredients should adhere to the guidelines of the latest

codex standards. (7)

2.4-Fats and Oils-The usage of oil should also adhere by codex standard. It is also
ensure before creating the formulation of RUTF that the source of oil should provide

essential fatty acids, omega -3, omega-6. It should be taken care that oil should not be
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rancid, it should be fresh, edible oil and free from oxidized fat. It affects the shelf life,

flavour and nutrient content. The trans-fat should be use in minimum amount. (7)

2.5-Cereals and cereal derived products-SAM children need energy and
carbohydrates is a good source of energy. Carbohydrate also increase palatability of the
RUTF. Lactose, plant starch, maltodextrin and sucrose are the best source
carbohydrates in RUTF. It is recommended to add precooked and/or gelatinized
starches. The usage of quantity and quality and sources of carbohydrates should comply
the Codex Alimentarius texts. Glucose and corn syrup products as ingredients and
fructose ingredients should not be use in RUTF. It has unfavourable impact on SAM
children. Honey should be avoided in formation of RUTF due to the possibility of
botulism (Clostridium botulinum). The recommendation suggested that the amount of

free sugar, sweetners should be not more than 20% of total energy. (7)

2.6-Vitamins and minerals- Mineral and vitamin premix are used in RUTF for
treatment of SAM children. The preadded vitamins and minerals mix are soluble and
in organic form because SAM children have poor or low level of gastric acid for
absorption. It also avoid metabolic acidosis. All added vitamins and minerals should be

added in RUTF as per WHO guidelines for SAM management protocol manual (2013).
(8)

2.8-Food additives- The usage of food additive should not exceed the maximum level
of standard and should adhere the guidelines of codex, general standard for food

additives.

Nutritional composition and quality factors

S.No. Nutrition composition % Energy &Conc in mg
1 Moisture content 2.5% maximum

2 Energy 520-550 Kcal/100g

3 Proteins 10 to 12% total energy
4 Lipids 45 to 60% total energy
5 Sodium 290 mg/100g maximum
6 Potassium 1100 to 1400 mg/100g
7 Calcium 300 to 600 mg/100g

8 Phosphorus (excluding phytate) 300 to 600 mg/100g

9 Magnesium 80 to 140 mg/100g

10 Iron 10 to 14 mg/100g

11 Zinc 11 to 14 mg/100g
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12 Copper 1.4 t0 1.8 mg/100g

13 Selenium 20t040 g

14 lodine 70 to 140 g/100g

15 Folic acid 200 g/100g minimum

16 Vitamin D 15 to 20 g/100g

17 Vitamin E 20 mg/100g minimum

18 Vitamin K 15 to 30 g/100g

19 Vitamin B1 0.5 mg/100g minimum

20 Vitamin B2 1.6 mg/100g minimum

21 Vitamin C 50 mg/100g minimum

22 Vitamin B6 0.6 mg/100g minimum

23 Vitamin A 0.8 to 1.1 mg/100g

24 Vitamin B12 1.6 g/100g minimum

25 Niacin 5 mg/100g minimum

26 Pantothenic acid 3 mg/100g minimum

27 Biotin 60 g/100g minimum

28 n-6 fatty acids 3% to 10% of total energy
29 n-3 fatty acids 0.3 to 2.5% of total energy

Moisture content 2.5% maximum
3.1 Energy- Energy 2176-2301kJ 520-550 kcal/100

The energy density of the formulated RUTF should be between 5.2-5.5 kcal per gram.
The energy source of RUTF is by using energy dense fats and oils / simple form of

carbohydrates. For example powdered sugar and coconut oil or peanut butter.
3.2 Proteins -10-12% total energy 13-179/100g 2.5-3g/100kcal10%—-12%

The calories comes from protein should be in between 10-12 %. The Protein quality
should be determined using protein digestibility corrected amino acid score (PDCAAS),
calculated according to the reference amino acid requirement and scoring patterns
related to catch-up growth of 10 g/kg per day in the target population for RUTF which
is children with SAM aged from 6 to 59 months. For all RUTF formulations, the
PDCAAS shall not be less than 0.9. The PDCAAS should be calculated by using
formula as per FAO expert guidelines for protein quality. Therefore due milk protein
or animal protein sources have good PDCAAS score so alleast 50% of protein should

comes from these sources for formulation of RUTF.(8)

3.3 Lipids (total fats): 45-60% total energy 26-379/100g 5-7 g/100kcal n-6 fatty acids:
3-7 % total energy 1.7-4.39/100g 330-780mg/100kcal n-3 fatty acidsl : 1-2.5% total
energy 580-1530mg/100g 110-280mg/100kcal Trans-fatty acids: <3% total fat
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1.19/100g 0.209/100kcal45%-60% total energy Free (added) Sugar: <20% of total
energy(9)

3.5-Water activity

The amount of moisture present in any food may reduce the shelf life and water activity
value (AW). Dried foods had a moisture content of 2-20%, which is equivalent to the
water activity (aw value) of 0.2-0.6 as an acceptable range. (10) The RUTF is
formulated in such a way that water activity value is minimum in it hence it is
imperishable for a long time. In this low water activity value there is no possibility of
microbial growth. There are no protocols are available regarding the microbial growth
inhibition of food. However, the water activity of 0.61 is associated with the lowest
possible microbial growth. (11) RUTF is a low-moisture food with a water activity of
0.6 or below. (12)

4- Good manufacturing practices and good hygiene practices

Good manufacturing practices should be followed while preparing it as per guidelines
by principal of food hygiene and code of hygiene practices. The ingredient
manufacturing, packaging should be while maintaining proper hygiene and as per
codex.(7)

5- Packaging

It is recommended that RUTF be packaged in safe substance, hygienically and should
be comply the standard of codex. Shelf life, ingredient used, nutritive value, how to use

should be mentioned in the package. (10)
6- Labelling

It is recommended that the labelling of RUTF for children from 6 to 59 months with
SAM (as per the Standard for the Labelling of and Claims for Foods for Special
Medical Purposes (CXS 180-1991),6 the General Standard for the Labelling of and
Claims for Pre-packaged Foods for Special Dietary Uses (CXS 146- 1985),23) and (the
Guidelines on Nutrition Labelling (CXG 2-1985).24) It is also mentioned that Nutrition
and health claims shall not be permitted for RUTF.
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History of RUTF

Community-based management of children with uncomplicated severe acute
malnutrition requires safe, palatable foods with a high energy content and adequate
amounts of protein, vitamins and minerals, such as RUTF. RUTF is introduced and
developed in 1996. It is a soft or crushable foods that can be consumed easily by
children from the age of 6 months without adding water. Earlier for treatment of SAM
children only F-100 formula were used in presence of qualified health workers only in
hospitals (WHO, 1999). RUTF can be used safely at home without refrigeration and
even in areas where hygiene conditions are not optimal. It is used by caregiver for SAM
children who have good appetite without any medical complications. It is given by
adjusting weight with standard dose of RUTF. The caregiver at home can give to the
child once or twice a day, direct from the packet. A child being treated for severe acute
malnutrition generally requires a total of 10-15 kg of RUTF, consumed over a period
of six to eight weeks (WHO, 2007) (13,14).

Several review paper shows the usage of RUTF in the world as well in India for the

treatment of Severe Acute Malnutrition (SAM)

Davangere Mix | Laddus made of Equal quantities of groundnuts, roasted | Karnataka

Bengal gram, jaggery and ragi. 100g. gives 400 calories and
15¢ protein

Shakti
Nutrimix

Rice, Wheat, Whole gram (chana), Ground nut, Sugar, Salt,
Cardamom, Black pepper, vitamins and minerals. Each 100
g. of mix provides 10.4g protein, 5.3g fat, and 402 calories

West Bengal

Nutrimix

Wheat (4009), rice (400g), grams (75g), Moong (75g9),
groundnut (509);, sprouted, dried, roasted and powdered. 2
heaped spoons in glass of water or milk with sugar twice a
day

West Bengal

HCCM  (high
calorie

Wheat/rice and Bengal gram/ Moong in ratio 4:1. Used for
treating SAM, for preparing F 75, F 100, as starter and catch
up foods. Each 100 g cooked provides provides 120-150
Kilocalorie and protein 2-3grams, Can be made more
energy dense by adding seasonal fruits, and micronutrient
rich by adding

West Bengal

Sattu Maav

Green millet, peanut, jaggery. Successfully used for quick
recovery from SAM

Mabharashtra
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Sattu Maav Wheat flour 42%, Maize flour 10%, Malted Ragi flour 5% | Tamil Nadu
Bengal gramflour 12%, Jaggery 30% 100g. provides
Protein 9 to 10% and Calories 360

SAT Mix Roasted and ground rice, wheat, black grom and sugar in | Kerala
ratio 1:1:1:2. Provides 380 calories per 100g.

Conclusions

Protein-energy malnutrition must be prevented and managed using a multifaceted
strategy that includes both individual and group-level interventions. To properly address
this urgent global health issue, collaboration between healthcare providers, governmental

bodies, non-profit organisations, and communities is crucial.
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BENEFITS OF ANCIENT TAMIL NADU TRADITIONAL FOODS-A DETAIL STUDY
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Abstract

Authentic ancient Tamil food contains a wealth of erudition on health sciences. Ancient
Tamil people s belief “Unave marundhu” which means “Let food be thy medicine and medicine
be thy food”. At changed stages of life, the constitution of creature corpse changes and requires
exceptional ingestion routine to sustain typical physiological functions. As indicated by these
diverse changes, Tamil ancestors had foods that were beneficial and nutritionally dense. This
review article introduces the curative significance of antiquated Tamil foods and evidenced
through Tamil literature review. This article discusses about various land of ancient Tamil Nadu
with and their medical respect food customs.
Key words: Unave marundhu, curative significance, foods, customs.
Introduction

Extraordinary levels of lifestyle, the constitution of the human frame modifications and it
calls for specific ingesting habits to maintain normal physiological features. As indicated with
the aid of those numerous stages, our ancestors had unique meals that were wholesome and
nutritionally dense.

The traditional authentic food, organized with close-by fixings and direct cooking
procedures are known to have incredible dietary advantage. Regardless they have been neglected
and are known to outline negligible idea of our step by step utilization. Along these lines it is
basic to get prologue to these fundamental yet supporting and strong sustenance’s. The all-
around valuable of sustenance usage is for the nutritive regard. Therefore with extended access to
contrasting sustenance things it is imperative to perceive the enhancements of the sustenance we
use likewise, keep up a reasonable eating routine.

Traditional nourishment is foods that were expended from the beginning of time before
the modernization and industrialization of the sustenance supply. These foods are not just free
from added substances, synthetics and a significant number of the things we find in sustenance
today, yet they were particularly feeding. The meals subculture and traditions of Tamil Nadu has

been formed by means of its long history, unique Geography: ? and substantially motivated by
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way of the different rulers, vacationers and associates .food as an important part of Tamil culture,
playing a position in normal existence in addition to, in festivals.®
Food items

Sangam era culture had recognizable delicacies, a particular set of cooking traditions. The
six tastes of Tamils are sweet, pungent (mirchi), bitter, salt, sour and astringent. Over the years
Sangam generation gastronomy has substantially advanced and that they have used in function
spices and the mixture of flavors particular to Sangam period. The Sangam generation culinary
had precise flavors, the tangy twist and the plethora of vegetables had been used for their recipes.
The gastronomy of Sangam Tamil cuisine changed into dominated by rice, lentils, tamarind,
coconut and curry leaves. Rice became the fundamental staple meals of maximum of the
Sangam Tamil human beings.*

Historic Tamil delicacies is the cooking between 3BC — 15BC, the Tamil sangam works
like Perupanachupadai, Chirupanachupadai, Purananuru, Tholkapiyam, Kurunthogali,
Pathichupathu and so forth., extensively defined the meals and meals habits of the ancient
people. Sangam literatures actually defined the foods that have been served in the laymen
residence and also in the Kings palace. Historic instances in which the South India become
divided by Chera, Chola and Pandya kingdoms. The elements what we're using now for our
cooking changed into no longer to be had on the one’s days cooking practice. The meals tradition
had been converted as consistent with the land in which they had been dwelled. In line with the
Chirupanachupadai, a Tamil paintings, Raja Annam is the higher pleasant rice, this rice is used to
bartering the goods.

In Sangam days, meat and alcoholic drinks like “Somabhanam” served to the courtyard
poets. Those days, there were no restrictions to taste the meat and alcoholic drinks. Kuzhambu /
kalavali, salna / stew, sambhar, medu vada, dosa and many others, had been present in olden days
in one-of-a-kind shape and taste which were cooked with oil and consumed with other food
items. In King’s residence there had been 160 styles of dishes served for a single meal, 82 chefs
worked in the king’s kitchen. In Maharaja’s kitchen, the collections of secret recipes were so
expensive to the reliable kitchen. The recipes drafted on King,s head chefs used mystery code.
Histories noticed that the kitchen of Maharaja’s cuisines changed into well-known delicacy for

its notable and difficult recipes.
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Literature evidence of ethnic healthy

Onion, tomatoes, green cold, garlic, cloves, refined oil, sugar and so forth had been now
not available in Sangam age. Nowadays we can’t imagine the cooking without the above stated
ingredients and sweets without sugar. Peppercorns, coriander seeds, black jaggery, tender
coconut, honey, ginger, turmeric, tamarind, mustard seeds, ghee are the elements used on early
days. In 15 & 16th century, many ingredients had been added for the cooking through change.
After the advent of groundnut oil in Vijayanagara dynasty that produced greater deep fried
ingredients. Temples play the energetic role for the evolution of meals. Through the awaken of
Bhakthi moves there had been the first-rate changes inside the Tamilian food customs.
Purananuru and Pathichupathu

Even the well-known Biryani had its beginning in South India, not from everywhere.
According to Tamil works Pathichupathu and Purananuru which massively describes the meals
and fermentation technique finished in historic days.> This Tamil works says that the warriors /
infantry men had been feeded with “Oonthuvaiadishil” or “Oonsoru” (Oon method meat) via the
King, earlier than they have been going to warfront and also the biryani were served to soldiers
on every occasion there have been victories at struggle.
Tirukkural

In Sangam age, Tirukkural, composed via Tiruvalluvar, the maximum celebrated Tamil
poet-saint, is taken into consideration as unparallel, frequent scripture. It comprises of 1330
aphorisms in couplets organized in 133 chapters underneath three heads -- virtue, wealth and

love. Tiruvalluvar’s couplets on medicinal drug (95th chapter) are rather aphoristic: "no
medication is essential for him who eats after assuring (himself) that what he has (already) eaten
has been digested.“Maruntena véntavam yakkaikku aruntiyatu arratu porri Unin”
(Tirukkural 942: Poet Tiruvalluvar).
No need of drugs to heal your frame's pain. If, what you ate before digested well, you eat once
more.’
Nattrinai

The food and cooking techniques of the Sangam are present in the Nattrinai. They are the
nature of the living conditions of their food population. It depends on the material and economic
conditions. The food items of the Sangam period were good for health. And they were good at

cooking and eating food. Most of the time they dried up food, grilled, roasted, shoots, oiled, and
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soaking. Note that there is a song and in the song that the cheese cooks the fat of the ghee to the
guests at night.

Elli vanta nal icai viruntirku kilar Kilai arivai ney tulantu atta vilar tn am pukai erinta
nerri cirunun pal viyar poritta kurunataik kiittam véntuvore” Nattrinai 41(5, 10). Fruits such as
figs, lobster bubble fruit, and nutmeg are the most abundant fruit.

Nutritional value of authentic Tamil Nadu foods
Koozhu

Koozhu is a very conventional and old recipe of Tamilian’s that's specifically organized
throughout aadi masam pageant which is well known considering that a while at some stage in
Aadi masa (Tamil month) from July to August. This month is taken into consideration to be
auspicious for the religious sports of Amman as she is stated to be more effective throughout this
month. For the duration of this month Koozhu is organized and supplied to Mari Amman
(another shape of goddess Durga and Kali known as Amman in Tamil) at some stage in pooja in
Tamil Nadu and local Tamil human beings in India. Koozhu is additionally known as Kevaraghu
Koozhu or Keppai or Ragi Koozhu which is ready with millets. In English it's far known as
porridge of finger millet.®

Koozhu is called as negative guy’s meals as it is able to be organized easily as there is no
need of many substances. It’s only a mixture of two-curd and cooked ragi and an onion to taste,
which are effortlessly less expensive to any person. This koozhu is being on the streets of
Chennai in Tamil Nadu. Humans opt for Koozhu than soda as it's far healthy while compared to
soda or any different cool drink.

Benefits of healthy food

There are lots of nutrients in the koozhu. It contains 15% protein and high fiber, vitamin
E, vitamin B complex, niacin, thiamine, riboflavin. It also contains essential amino acids such as
methionine and lysidine, mineral richness such as iron, magnesium, phosphorus and potassium.
Many people suffer from sunburn during summer. If it is the best drink for the lubricant to
lubricate this body, it is a koozhu. If one day eating a Koozhu every day, the temperature of the
body is maintained uniformly. It also gives instant energy to the body.

There is iron in ragi koozhu. This is a key source of the necessary for the production of
blood cells. If one drinks ragi koozhu every day, it will repair blood flow. It can help reduce the
amount of triglycerides in the body. This can prevent the density of the blood and prevent blood

clotting and reduce the risk of stroke and coronary heart diseases.
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Vitamins in ragi koozhu will help break up carbohydrates and fats. This reduces the
amount of homocysteine in the blood and prevents cholesterol accumulation in the blood vessels,
it increases the levels of good cholesterol in the blood. Tryptophan, an amino acid in ragi
koozhu, helps to reduce the appetite and maintain body weight. And it is slowly digestible and
will prevent from getting hungry for a long time. Most fiber in the ragi koozhu will prevent
excessive eating. Fiber and phyto nutrients reduce the risk of bowel cancer. The phytonutrient,
called lignan, is replaced with mammal lignon in the intestine and provides protection from
breast cancer °
Kozhu kattai

Kozhu kattai is a completely divine recipe that is specifically cooked by using Tamil
people during Ganesh chathurthi, as it's supplied especially to Lord Ganesh. Ganesh Chaturthi
can never be complete without the ubiquitous kolukattais. The dish comes in various shapes and
tastes these days — from the regular traditional varieties to the exciting ones with different
stuffing. “It is said that the practice of making Kolu kattai and steam cooking came to our
country from East Asia through trade merchants in the olden days,” says Chef Raj Mohan. “In a
way, the dumplings are the Kolukkattais of East Asia.” Apart from being a tasty snack,
Kolukattai is also healthy as it packs the goodness of coconut, dal, jaggery and rice in its little
potli. Kolukattais have also taken a “diet" avatar as they are made from oats.*

Benefits
1. It’s a totally light food and it could be taken in breakfast or night snacks.
2. Its helpful in decreasing cholesterol within the body and weight reduction.
3. Itis also a terrific appetizer.

Appam

Appam is a very old and conventional recipe of South India especially in Tamil Nadu,
Kerala and Sri Lanka. It’s far a little special recipe that is cooked at the appam pan, simplest
which is particularly made to cook dinner appams on it.

Benefits

Appam has low calories in it, so it helps in preserving weight problems away and
maintains suitable health. Reduces the chances of heart stroke because it lowers cholesterol and
fat deposits from the body. In olden days Toddy or kallu in the neighbourhood palm wine was
used inside the fermentation of Appam which gives a bounce kind of taste and it is right for

health. It has right vitamins and proteins in it.
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Ulluntha kanji / Ulluntha Kali

Ulluntha kanji which is likewise known as hot porridge of urad and jaggery. It’s a

conventional Tamil Nadu dish. It's far taken as breakfast and served hot.™
Benefits

This dish is very good for health specifically for ladies of all age. It is enormously
advantage for bones particularly for lower back bones and strengthens it. It ought to be eaten
with warm sesame oil as auspicious dish that is helpful in lowering LDL cholesterol from the
body.

Puttu

In Tamil language, Puttu means breaking up, Bit (breaking up), it is said that the name
comes from eating. Paranjyothi sage has mentioned this in the book 'Thiruvilaiyadal Purana’ in
reference to Lord Shiva.”Pittikku mannu sumandhar”*?

Puttu is also a conventional sweet recipe of Tamil Nadu. It’s famous in both Tamil Nadu
region as well as Kerala. Exclusive forms of puttu may be organized with special sorts of flours
like rice flour, wheat flour, millets or ragi powder, and many others. However specifically rice
flour puttu that is called as arisi mavu puttu is eaten by using most of them. It tastes suitable with
ghee or warm sesame oil.

Benefits

Suitable for those who want to reduce the weight. In our tradition is the habit of
currippotum young girls by using puttu. It gives you the strength to bear pain during menstrual
periods; our ancestors knew that hip bones would be strong. Avoid coconut. Eating and doing
this in small quantities will have a lot of benefits. For example, if you eat it in a samai rice, the
blood circulation is correct; stomach problems, constipation the number of life cells will rise.
Food pudding that does not make side effects. High blood pressure and diabetes are good for
eating rice made from rice millet.3
Kazzhi (Kali)

Kazzhi is traditional Tamilian food made up of rice with ragi or ulundu (urd dal) the fetus
in the stomach should feed more and more food for them and their growing baby in the stomach.
Iron absorption of iron in the body increases the immune system and increases the immune

system. Women who have a baby are more likely to breastfeed and eat breast milk
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The cause of the body's strength is the muscles. The body needs to be muscular and
stronger in order to do things difficult. The muscles become stronger for those who eat and drink
twice a day. The body is very thin and the need to eat compulsory.*

Palan Choru (Pazhya Choru)

The preparation of palan choru is simple with its predominant factor being left over rice.
Soak rice in a single day in a vessel with some cups of water. It promotes the increase of
healthful bacteria. Next day morning, it is ready to eat with addition of spices, chillies, small
onions, curd or buttermilk etc. The combination of soaked rice with those components is referred
to as palan choru. You can still drink the tired out water one by one or along with the rice.

This traditional dish is loaded with a rich deliver of nutrition B6 and B12. It promotes the
growth of healthful bacteria within the gut and maintains most of the common diseases at bay.
Palan choru were frequently eaten up by means of individuals who do a whole lot of manual
work. This food offers quite a few strength, maintains the frame fresh for the duration of the day.
The microbes, shaped at some stage in fermentation of rice, strengthen the digestive device with
clean digestion and remedy from constipation.

It changed into due to negligence that, such wholesome meals were forgotten. This does
not require cash making ingredients and consequently it become not marketed as a lot because
the corporate merchandise. Similarly to those,* palan choru changed into labelled as a terrible
labour’s food and hence the urbanized world not noted it
Fermented Foods
Idli

Idli is a fermented food of India which is prepared through steaming a fermented black
gram (Phaseolus mungo L.) and rice (Oryza sativa L.) batter. It makes an essential contribution
to the food plan as a supply of protein, calories and vitamins, in particular B-complicated
vitamins, com- pared to the uncooked unfermented substances. It is able to be produced
regionally and used as a dietary complement in growing countries to deal with people affected by
protein calorie malnutrition and kwashiorkor. Different legumes together with soybeans and
splendid Northern beans can be substituted for black gram in coaching of an idli. Further studies
is needed regarding the growth of methionine content all through idli fermentation, by means of
which pathway methionine is synthesized, and identification and isolation of microorganisms

responsible for methionine production or synthesis.®
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Dosa is some other fermented dish like idli especially found in the south Indian region.
it's miles an incredibly seasoned pancake, carries rice and black gram as primary substances. To
improve the nutritional nice of dosa, finger millet and horse gram can be used as number one
ingredients. At some point of fermentation, the extent of the batter doubles and as fermentation
time increases, the protein content material of batter increases.

Probiotics

Eating fermented foods and drinking fermented drinks like Kefir and Kombucha will
introduce beneficial bacteria into your digestive system and help the balance of bacteria in your
digestive system. Probiotics have also been shown to help slow or reverse some diseases,
improve bowel health, aid digestion, and improve immunity!

Absorb Food Better

Having the proper balance of gut bacteria and enough digestive enzymes helps you
absorb more of the nutrients in the foods you eat. Pair this with your healthy real food diet, and
you will absorb many more nutrients from the foods you eat. You won’t need as many
supplements and vitamins, and you’ll be absorbing more of the live nutrients in your foods.’
Preserves Food Easily

Lacto-fermentation allows you to store these foods for longer periods of time without
losing the nutrients like you would with traditional canning.

Traditional Lands of Tamil Nadu

The atmosphere as delineated within the Sangam literature is known as “Thinai*. The
phrase “Thinai* way the exceptional geographical region sand the conduct of the inhabitants in
those-regions. Within the Tolkappiyam we find a direct connection with the 4-fold physio graphi
divisions of the land and climate and those are called the Kaurai ulagam (the forests), the
Maivarai ulagam (the hills), theTiruppunal ulagam (the plains or fields) and the Perumaal ulagam
(the littoral or sandy areas) here the word “ulagam®™ (international) implies that every vicinity
was a separate unit by means of itself and tremendously one of a kind from one another. The
local variation should had been so top notch that they have to had been “global in themselves”.
We note inside the equal work in addition five-fold ecological divisions (Ainthinai) or regions or
five varieties of tracts or terrains. They are (1) Kurinji (hills and environs), (2) Mullai (forests or
pastoral or woodlands), (3) Marutham (water courses or plains studded with wet fields and status
vegetation), (4) Neytal (littoral or sandy coastal tract) and (5) Palai (arid or dry or wilderness

tract)*®
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The remaining area, Palai, is recognized no longer as a separate physio graphic or
ecological region however as kingdom of aridity with scrub plant life and generally warm
climate. This form of dry tracts might be an extension of the Mullai or Kurinji place in some
unique instances. The Maduraikka—ji refers to such a tract as Kurinji palai, and in the identical
text only we notice the descriptions of the 5 tracts. The Perumpanatruppaai idyll has additionally
distinctive account of these five thinais. We might also notice right here out of hobby that the
Pandyan country had all the five kinds of areas, at the same time as the Cheras had most effective
the Kurinji, and the Chola, only the Marutham tracts.

Pointing to a tale inside the Thiruvilayadal Puranam, woven around the easy recipe of
Puttu, Su. Venkatesan, says that Tamil literature initiatives food as a socio-cultural element.
Couplets within the Sirupanatrupadai say that humans of the Marudham panorama ate white rice
with a thick pasty curry manufactured from crab flesh and ridge gourd.

The Porunaratrupadai describes how the Kurinji people of Chola ate tubers and honey.
The literary paintings of Malaipadukadam facts a kozhambu manufactured from jackfruit seeds,
uncooked mangoes and tamarind extract that changed into eaten with bamboo rice and
buttermilk. Perumpanatrupadai records a recipe wherein Varagu rice, lentils, tamarind pulp and
huge bean seeds have been cooked together. A song from Purananuru states that meat became
marinated in curd earlier than cooking. The sorts of Paalsoru and Puliyodharai discover a point
out in Agananuru, which also describes a searching episode wherein watchmen guarding millet
fields within the Mullai location hunted wild boars and cooked the beef in direct fire.

The Sangam literature refers to cooking strategies like vakkuthal (direct fire cooking) that
differed among regions. Direct fireplace cooking was widespread within the Kurinji and Mullai
landscapes while, frying and sun-drying were common inside the Palai and Neithal wallet. It
become within the barren region regions that maintaining techniques like pickling had been
followed,” says Osai Chezhiyan, who's doing a thesis on historic Tamil food. “Within the
agricultural belt of Marutham, humans predominantly boiled and steamed which later developed
into tricky cooking techniques. ”Chezhiyan says that food of the common man within the
Sangam age ranged from everyday to bizarre. “While millets like varagu, thinai and samai have
been staple, there had been additionally delicacies that had been made on special occasions.
Agananuru denotes a recipe of tender pomegranate seeds sautéed in ghee that was a sort of

dietary supplement for vegetarians,” he says.
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Conclusion

Nutrition, nourishment, or aliment, is the supply of materials - food - required by

organisms and cells to stay alive. Good nutrition is an important part of leading a healthy

lifestyle. Combined with physical activity, your diet can help you to reach and maintain a healthy

weight, reduce your risk of chronic diseases (like heart disease and cancer), and promote your

overall health. Ancient Tamil Nadu authentic foods contain enormous nutritional values. This

article reveals evidence through Tamil literature's about various cooking methods, ingredients

available and food habits based on the classification of lands in ancient Tamil Nadu. Authentic

Tamil Nadu foods are simple, delicious and naturally healthy foods. Creation of awareness about

ethnic foods and its benefits of consumption are essential amongst current generations in Tamil

Nadu.
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Abstract

Irregular menstrual cycles, or oligomenorrhea, have global implications influenced by
hormonal changes, stress, weight fluctuations, and cultural factors. In India, social norms and
healthcare limitations may hinder timely medical attention for women with irregular periods,
impacting their physical and emotional well-being. This study aims to estimate the pooled
proportion of hygiene practices, menstrual problems, and associated factors. Menarche, a
significant milestone in early adolescence, prompts a focus on menstrual hygiene management
(MHM) for teenage girls in low- and middle-income countries (LMICs).In LMICs, teenage
girls managing menstrual hygiene are a critical concern due to potential reproductive tract
infections associated with menstruation-related hygiene behaviors. Achieving Sustainable
Development Goals is imperative for the comprehensive development of young adolescents and
the nation, given the direct or indirect impact of poor menstrual hygiene on their well-being.
The study emphasizes that ensuring the ongoing effectiveness and sustainability of health
education for adolescent girls requires a dedicated focus on learning about menstrual hygiene
and health. Through an enhanced understanding and adoption of safe menstrual practices, the
occurrence of reproductive system infections and associated consequences can be prevented,
contributing to the overall well-being of young adolescents.
Keywords: Menstrual cycle, oligomenorrhea, menarche, hygiene practices, reproductive tract
infections
Introduction

Irregular menstrual cycles, known as oligomenorrhea, present a widespread
reproductive health issue affecting women globally'. These irregularities, outside the normal
range of 21 to 35 days, can result from various factors such as hormonal changes during puberty
and menopause, stress, weight fluctuations, and cultural influences. The impact of irregular
periods extends beyond physical health, affecting emotional well-being, fertility, and family
planning®. In India, where social conventions and limited healthcare access may hinder open

discussions about reproductive health, women with irregular periods may face delays in
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seeking appropriate medical attention. Cultural customs, economic inequalities, and lifestyle
changes contribute to hormonal imbalances and menstrual irregularities in the Indian
context. Initiatives in the country aim to improve healthcare facilities, normalize conversations
about menstruation, and raise public awareness about reproductive health issues, necessitating
a multidimensional approach that considers cultural sensitivity, education outreach, and
accessible healthcare services®.

The complex interplay between the endocrine system and stressors contributes to
irregular periods, with stress-induced hormonal imbalances impacting the hypothalamic-
pituitary-gonadal (HPG) axis. Stress management techniques, including mindfulness and
lifestyle modifications, can mitigate the effects of stress on the menstrual cycle. Additionally,
dietary habits play a crucial role in menstrual health, as prolonged weight loss or gain,
deficiencies in essential nutrients like iron and vitamin D, and inadequate energy intake can
lead to irregular periods. Global intervention initiatives address menstrual health through health
education, ensuring universal access to reproductive healthcare services, and emphasizing the
role of nutrition and stress reduction *. This review provides valuable insights into the global
issue of irregular menstrual cycles, specifically addressing challenges in India. It underscores
the significance of holistic approaches for menstrual health education and hygiene practices
among adolescent girls.

Methodology

Due to the high frequency of menstrual diseases, few reliable studies link food intake
and anthropometric indices to menstrual cycle risk. Illnesses affecting women in Iran. The
purpose of this research is to ascertain the relationship between anthropometric indices and
macronutrient intake and the risk of common menstrual irregularity. Dietary practices were
evaluated using a modified, semiquantitative 147-item questionnaire. Questionnaire on Food
Frequency Menstrual disorders were identified by the use of a self-administered questionnaire,
with the following criteria being used for assessment: (1) Menstrual cycle length (a typical
cycle lasts 26-32 days), (2) Menstrual period duration (3) The quantity of blood lost during
menstruation as shown by the daily replacement of sanitary pads. (4) Dysmenorrhea was
evaluated by questioning whether or not they had excruciating pain during their period. (5)
PMS was defined as any one or more of the following symptoms that emerge 10 days before
the onset of menstruation and go away at the onset of the period: mood swings that very quickly,
depression, sore or painful breasts, and abdominal bloating or swelling °.

The sociodemographic status of the participants was determined by looking at

information such as their age, educational and occupational position, the number of family
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members, and monthly household expenditures. Premenstrual syndrome and dysmenorrhea
were also used to diagnose menstrual diseases. Premenstrual problems were defined as
symptoms that arose just a few days before the beginning of menstruation, such as irritability,
anxiety, mood swings, and sleep disorders, breast discomfort changes in appetite, nausea,
abdominal bloating, lower abdominal pain, lower back pain, and joint pain °.

Changes in activity, weight gain, and lifestyle necessitate a multidisciplinary approach
involving internal medicine, cognitive behavioral therapy, and doctors, dietitians, families, and
trainers. For teenagers, family-based treatment is the most effective (Kimberly et al., 2020).
Urinary tract and genital symptoms may arise from poor management of menstrual hygiene.
qualitative study indicates that menstruation girls leave school due to fear and discomfort
caused by blood leaks and body odour, insufficient water and sanitation facilities in schools,
and unhygienic and unsupportive surroundings. Many nations address this by incorporating
age- and culturally-appropriate sex and relationship education into their curricula, educating
students about the changes that take menstruation. While sanitary napkins are being promoted
as a safe and hygienic method of managing menstruation ’.

According to an Indian survey, over 50% of females lack access to a private washroom
for changing their menstrual pads. Menstrual hygiene is frequently inadequate due in part to
the "culture of shame" around periods for women and girls, which leads to a lack of assistance
from People like them who are men (Deepa et al., 2019). Around the women who had a regular
cycle, 75% had a length of period of 26-31 days, with just 1.5% reporting an unusually long
cycle (less than 21 days, more than 40 days, or too irregular to determine) %.

An accurate evaluation of a woman's most recent menstrual cycle and period is essential
to the provision of reproductive health care for women. We rely on a woman to be accurate
when reporting the length of her menstrual cycles, the occurrence of menstrual cycle variability,
and the latest menstrual period (LMP) and the duration of her monthly flow to form her
menstrual history. Clinically, this data is required to compute gestational age throughout
pregnancy and start the proper examinations for irregularities in cycle °.

Results and Discussion

The majority of obese or overweight women with PCOS were the subjects of lifestyle
modification studies, which included exercise and food restriction for women with irregular
menstruation, such as amenorrhoea or oligomenorrhea. To close the gaps, first planned to create
the "College-based Lifestyle Modification Programme (College-based LMP)" for young adult

women who are having irregular menstruation, such as oligomenorrhea or amenorrhoea, to
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improve their menstrual health. Yoga is a useful solution for women with primary
dysmenorrhea to reduce their menstrual pain '°.

Yoga assists in reducing PCOS symptoms and regulating endocrine function. Even
though the term "yoga" is now practically commonplace, most people—including frequent
practitioners—are unaware of its origins. "Yoga has a deeper history than just one specific
instruction.

Yoga is a non-pharmacological method that teaches how to enhance strength, balance,
and relieve pain by combining breathing, body position, and relaxation techniques. Numerous
studies have indicated that yoga can help lessen the severity of primary dysmenorrhea
discomfort. There are various yoga asanas and motions, including yoga nidra, solar namaskar,
and yoga solar na-mascara. One method of relaxation that can encourage the body to release
endorphins and enkephalins—compounds that can suppress pain—is yoga asana. By relaxing
the endometrial muscles, which are prone to spasms and ischemia as a result of an increase in
prostaglandins that cause blood vessels to dilate, yoga poses can lessen pain. This results in an
increase in blood flow to the area that is ischemic and spasming, which lessens the pain
experienced. Furthermore, yoga can shift the pattern of pain acceptance into a more soothing
phase, allowing the body to progressively heal from the primary pain issue *.

The period that may have an impact on a woman's overall and reproductive health.
Menstrual problems have been shown to significantly lower quality of life. Surgical procedures
such as the operation and salpingo-oophorectomy, as well as complementary and alternative
medicine, are used as therapy strategies. On the other hand, negative effects associated with
medicinal and surgical treatments have been seen. Therefore, alternative and alternative
therapies—particularly physical activity or exercise—are recommended to relieve
menstruation symptoms. While there has been studied investigating the therapy of signs of
menstruation using different methods, little is known about the impact of yoga practices on
PMS. Under the supervision of a yoga specialist, body positions (Asanas) and breathing
exercises (Pranayama) made up the yoga training intervention. Omkar recitation and prayer
opened each session. Shavasana, Viparitkarani, Naukasana, Pawan muktasana, and crocodile
poses were the supine poses. Asanas performed in the prone position were Makarasana,
Bhujangasana, Shalabhasana, and Sarpasana; asanas performed in the sitting posture included
Bhadasana, Parvatasana, and Vakrasana. Tadasana, Chakrasana, and Utkatasana were the
standing poses. The pranayama (breathing exercises) that were part of the current study were

Anulom Vilom, Bhastrika, and Kapalbhati '°.
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Conclusion

This study thoroughly investigates the prevalence of oligomenorrhea in adult females
and highlights the critical need for nutritional education. The research examines demographic
characteristics, eating habits, lifestyle factors, and clinical presentations, revealing complex
relationships between socioeconomic status, food choices, and general health. The detailed
analysis of lifestyle choices and mental health enhances our knowledge of menstrual health,
emphasizing the need for individualized therapies and promoting healthcare that integrates
physical, nutritional, and mental aspects. The study also presents yoga as an additional activity
for wellbeing, highlighting its advantages but also pointing out that it might not be a treatment
for some medical issues. Furthermore, the practice of “seed cycling,” which involves
consuming particular seeds at different stages of the menstrual cycle, is suggested as a natural
way to control irregular menstrual cycles. In addition to embracing different viewpoints on
seed cycling and emphasizing the value of a balanced diet, water, and individualized guidance
for reproductive health, the research finishes by offering insightful information for future
interventions.
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Abstract

Gymnema Sylvestre (Family: Asclepiadaceae) is a large, woody and branched
climber, distributed in the tropical and sub-tropical regions of the world. It is extensively
used in traditional systems of medicine and mentioned in the traditional literature of
Australia, Japan and Vietnam. In India, it has been used in Ayurveda, the traditional health
care system, for several centuries. Gymnema Sylvestre is primarily used in the management
of diabetes and related disorders. A sweet paralyzing property of the leaves is well
recognized and used to overcome the carving for sweets. Gymnema Sylvestre Soup Mix
Powder is a novel culinary product crafted to harness the potential health benefits of
Gymnema Sylvestre, a botanical renowned for its medicinal properties. The powdered soup
mix offers a convenient and versatile medium for incorporating this herbal ingredient into
daily dietary practices. The research focuses on assessing the palatability and acceptability
of the soup mix powder incorporated in edible cups through a systematic sensory analysis.
Gymnema Sylvestre Soup Mix Powder incorporated edible cups, creating a unique and
convenient culinary offering at the intersection of traditional herbal benefits and modern
dietary preferences. The herb's bioactive compounds and mechanisms of action, explore its
role in supporting blood sugar regulation and potentially contributing to the overall well-
being of individuals with diabetes. This not only enhances convenience but also aligns with
sustainable culinary practices. The edible cups provide a novel and eco-friendly way to enjoy
the flavors while minimizing waste, making it an environmentally conscious choice. Trained
panellists and potential consumers participate in a comprehensive assessment, considering
taste, aroma, texture, and overall liking. This feedback ensures that the product not only
meets diabetic-friendly criteria but also delivers a delightful culinary experience. Gymnema
Sylvestre soup mix powder incorporated in edible cups has potential applications in diabetes
care, shedding light on its significance as a natural remedy in the pursuit of better health
outcomes for those affected by diabetes.

Keywords: Gymnema Sylvestre, soup mix powder, edible cups, Diabetes mellitus
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Introduction

Gymnema Sylvestre R. Br. is a valuable plant in the Asclepiadaceae family. G.
sylvestre is a woody, slow-growing perennial climber that can reach a height of 600 meters
and is found across India's arid woods. It is extensively dispersed in Malaysia, Sri Lanka,
Australia, Indonesia, Japan, Vietnam, tropical Africa, and the southwest of the People's
Republic of China. It is primarily found in the tropical forests of Central and Southern India.
The plant is also known by the following common names: Dhuleti, mardashingi (Gujrathi);
Adigam, cherukurinja (Tamil); Gurmar (Hindi); Meshashringi, madhunashini (Sanskrit);
Kavali, kalikardori (Marathi); Podapatri (Telgu) and Sannagerasehambu (Kannada). The
word "Gymnema" comes from the word "Gurmar,” which means "destroyer of sugar." It is
thought that this plant could counteract the extra sugar that the body produces when a person
has diabetes mellitus. Its use has historically been recommended for conditions such as
adenopathy, fever, furunculosis, glycosuria, hemorrhoids, inflammation, leukoderma,
opacities, ophthalmia, worms, conjunctivitis, cornea, diabetes, and biliousness. Gymnema
Sylvestre roots have also been used to treat epilepsy, pain, boils, constipation, water retention,
high cholesterol, IDDM, NIDDM, and obesity. Because G. sylvestre extract increases serum
insulin levels and stimulates pancreatic regeneration, it plays a significant role in maintaining
blood glucose homeostasis. Many Gymnema products have entered the global market in the
last ten years, including Gymnema tea, capsules, Bioshape, Diaxinol, Body Slatto Tea,
Gymnema, Gymnema Diet, Sugar Off, Glucoset, Cinndrome X, and Pilisoft.
G. Sylvestre leaves have been demonstrated to induce hypoglycemia in experimental animals
and to be useful in herbal therapy for the treatment of adult-onset diabetes mellitus. When a
patient with diabetes receives plant leaf extract, the pancreas is stimulated, increasing the
secretion of insulin as a result. It has also been discovered that these substances raise the
excretion of cholesterol in the feces. The following are some potential methods by which the
G. Sylvester leaf extract, often known as gymnemic acid, exerts its hypoglycemic acid
effects:

1) It encourages islet cell regeneration

2) It boosts insulin secretion

3) It results in the suppression of intestinal glucose absorption.

4) It boosts glucose consumption by activating the enzymes that are in charge of
reduction in sorbitol dehydrogenase, phosphorylase activity, gluconeogenic enzymes, and

glucose through insulin-dependent pathways.
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Methodology
Formulation of Gymnema Sylvestre soup mix powder

Raw materials used for soup mix powder such as corn flour, cumin powder, ginger
powder, onion powder, garlic powder, chilli powder, Gymnema Sylvestre powder, black
pepper, skim milk powder and salt. Instant soup mix powder prepared with incorporation of
varying levels of Gymnema leaves powder was investigated. The formulation of soup mix

powder was made by varying Gymnema leaves powder viz., 0, 5, 10, 15 percent respectively.

Ingredients Treatments

To | T1 | T2 | T3
Corn flour 20 | 20 | 20 | 20
Cumin powder 10 | 10 | 10 | 10
Garlic powder 15 | 11 | 12 | 13
Ginger powder 10 | 10 | 10 | 10
Onion powder 15 | 10 | 10 | 10
Chilli powder 5 4 3 2
Gymnema Sylvestre 0 5 10 | 15
Black Pepper 5 5 5 5
Salt 5 5 5 5
Skim milk powder 15 | 20 | 15 | 10

Preparation of Gymnema Sylvestre soup mix powder

Gymnema Sylvestre instant soup powder preparation calls for 600 ml of water for 100
grams of powder. Add the Gymnema Sylvestre instant soup powder to boiling water over low
gas heat, and continue boiling for ten to twelve minutes.
Preparation of Gymnema Sylvestre soup mix edible cups

Gymnema Sylvestre soup mix edible cups were standardized after trailing many
proportions and computations. Gymnema Sylvestre soup mix edible cups were formulated
along with the inclusion of wheat flour in various proportions to yield cups with better
functional and mechanical properties. After standardizing the proportions, the batter was
prepared in thick consistency by adding the required amount of water. Change in the
inclusion of water depends upon the quality of flour to absorb water and granular size. As
small as the particle size, the resulting cups were resulted in good quality. Then the
standardized cups were analyzed for organoleptic evaluation.
Sensory Evaluation of Gymnema Sylvestre soup mix powder

Thirty semi-trained panel members assessed the prepared product using a nine-point

Hedonic scale for appearance, color, flavor, aftertaste, texture, and overall acceptability. A 9-
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point Hedonic scale with accompanying descriptive phrases ranging from 9 for "like
extremely" to 1 for "dislike extremely" was used to rate the product to make judgments. The
outcomes were noted in the sensory scorecard.
Results and Discussion
Proximate analysis

Statistical analysis revealed that the moisture content and water activity of Gymnema
Sylvestre soup mix powder are 2.2% in Mix 1 and 4.7% in Mix 4. Data from the statistical
analysis also showed that the fat percentage of the Gymnema Sylvestre soup mix powder is
5% in mix 1 and 5% in mix 4, slightly higher than the added amount due to additional
ingredients contributing some fat. The protein content of the soup mix is, with mix 1
containing 12% protein and mix 4 containing 12%. The high ash content in mix 1 (17%) and
mix 2 (17%). Although the Gymnema Sylvestre soup mix contained 2% salt during
preparation and mixing, it gets diluted to 1.8% based on a pH value of 4.7, categorizing the
product as a low acid food.

Parameters Mix 1 Mix 2 Mix 3 Mix 4
Moisture % 22+09 26+1.6 3.1+1.2 47+1.8
Ash % 1.4+0.22 1.2+1.1 16+1.2 16+14
Protein % 12+15 12+ 3.2 11.84+1.4 11+ 1.3
Fat % 5.32+1.7 5.6 +00 44+15 4.2 +1.00
Fiber % 1.78+18 | 24005 266+18 | 293+1.3
Carbohydrate % 42+1.9 42+0.4 38+1.9 39+1.4

Sensory Evaluation

The T1 sample had a higher overall acceptance in the organoleptic evaluation than the
T2 and T3 samples. T1 showed the greatest results in terms of color (8.5), flavor (8.5), taste
(8.5), consistency (9) appearance (8.5), and overall acceptance (9) in the sensory study.
Conclusion

In conclusion, Gymnema Sylvestre soup mix powder presents itself as a promising
addition to the realm of natural health supplements. With its purported benefits for managing
blood sugar levels and supporting weight management, it offers a unique blend of traditional
wisdom and modern scientific understanding. Whether incorporated into daily routines or
used as a targeted intervention, this soup mix powder holds the potential to contribute

positively to holistic health regimens.
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Abstract

Paneer is an age-old food conventionally prepared from milk of cow or buffalo. It is an
excellent source of protein. Studies reveal that around 60% of the worlds’ population are
diagnosed to be lactose intolerant. This is increasing in India as well. However, an alternative
product for paneer prepared from milk is a best option for many who have lactose intolerance
and also to those who have a vegan life style. Paneer prepared from fabaceae or leguminosae
family are found to be very popular. To this paneer, value-addition can be done by using a mix
of millet extract. The year 2023 is declared as the “Millet Year” by the government of India.
Millets being rich in the nutrient content would help in enriching the nutritional quality of the
product and also a significant addition to the product in respect to sensory evaluation
especially appearance, texture and taste. Product development using different percentages of
fabaceae family seed extract (soya bean and Red gram seeds), coconut milk and millet extract
would be made for the evaluation.

Keywords: Paneer, soya beans, red gram seeds, millet extract, novel paneer.

Introduction

The year 2023 is declared as the “International Year Millets” by United States at the
behest of government of India. Millets are widely grown in India since many years. It has been
on a decline for a few years but has reinforced into the main cultivation again. Millet cultivation
and usage has gained attention of agricultural scientists and nutritionists due to its agrarian
importance and rich nutritional quality (Pasala Geervani, 1989). Both major and minor millets
are grown in many parts of India including Telangana. Millets are a better source of energy,
protein and fibre than cereals. They are also good sources of phenolic components with
antioxidant properties and minerals like calcium, iron, magnesium, zinc, sodium, potassium,
along with vitamins like beta carotene, thiamine, riboflavin, niacin etc. (Abhishek Mishra,
etal.; 2022).

Paneer is a non-fermented product known to Indians from many years. Paneer is

referred to as Nashtakshira Pinda (Agnivesh, 2008). Its effects on digestion are also well
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explained in ayurvedic classics. It is generally made from the milk of cow and buffalo. Also,
sheep milk is used in some instances. India being one of the largest producers of milk, milk
and milk products has been a major component of the Indian diet (Sunil Kumar, et.al. 2014).
Indians are reported to have a better tolerance level towards dairy products (Diandra D, 2020)
as they are used to include them in their daily diet in some form or the other. India also is one
of the world’s highest consumers of milk and milk products.

Innovative novel food product development with higher nutrient content has gained
importance keeping in view the growing demand of nutritional recommendations and
improvised consumption patterns (Gustavo Leite Miliao, et.al., 2022) Vegan products are
gaining importance in the markets which are totally based on plant products. Vegetarian paneer
is one such product which has gained importance. Paneer prepared from soya, ground nut,
pulses like Bengal gram have been researched upon and has gained importance. (A. Lavanya
etal., 2022).

According to FSSAI (2011), tofu - paneer made of soya beans should be with the
standards % by mass which contain 76.0 % of moisture, 8% of protein, 8.0 % of fat, % 0.5-6.0
of crude fiber, 1.5 % of titrable acidity (lactic acid) and 0.05-0.2 pH urease index value of units.
Millets being rich in the nutrient content would help in enriching the nutritional quality of such
plant-based panner (Arpita Das and P. Nazni, 2020). Value addition would increase the nutrient
content like fibre, polyphenols and minerals to the product. Barn yard millet (udalu) and Kodo
millet (arikalu) have been chosen to enrich the plant-based paneer prepared with soya beans
and Red grams. These millets are grown in the local regions of Telangana and thus are taken
for the experiment (ICAR-IIMR Hyderabad, 2023).

Barn yard millet (Echinochloa frumentacea) and kodo millet (Paspalum
scrobiculatum) are rich in nutrient content and also grown locally and were chosen for the
product preparation. Barn yard millet is rich in energy and protein and they contain 341 K.Cal
and 7.7 gm. of protein for 100 gm. Along with these nutrients it also contains 67.0 gm. of
carbohydrate,7.6 mg of crude fibre, 17 mg of calcium, and 9.3 mg of iron. Kodo millet’s
nutrient content for 100 gm. is 302 K.Cal of energy, 8.03 gm. of protein, 69.9 gm. of
carbohydrate, 8.5 mg of crude fibre, 22.0 mg of calcium, and 9.9 mg of iron. (Nutritive Values
of Indian Foods, 2018)

Both barn yard millet and kodo millet were used to enrich the plant-based paneer and
sensory evaluation of the product was conducted with respect to appearance, texture, taste and

odour.
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Materials and Methods
Soya beans, red gram seeds, barn yard millets and kodo millets were collected from the
local shop of wholesale market in Secunderabad, Telangana. The quality of the material was

well inspected. Equal sized beans without wrinkles and damage were selected.

Barnyard millet Kodo millet Red grams Sova bean

Figures 2.1 to 2.4 materials procured
1. Processing of soya beans and red grams
The beans were cleaned and soaked for 24 hours. The beans were ground to a paste in
a mixer cum grinder using minimum amount of water for 5-10 minutes. The blend of beans
was taken in a muslin cloth and squeezed to extract milk.
2. Processing of millets
Millets were cleaned and dried. They were made into a coarse powder using a mixer

cum grinder for around 15-20 minutes.

Barn yard millet
powder

Kodo millet powder

Figure 2.5 Kodo millet and barn yard millet powders
3. Preparation of the nutritionally enriched paneer

Seed extract was divided into 3 ratios by mixing with water as 1:2, 1:1and 1:0. For
every 100 ml of the sample of each ratio 5 gm. and 10 gm. of the Barn yard millet powder was
added to one set of samples and kodo millet was added to the second set of samples. The
mixture of seed extract milk and water was boiled and brought down to 50°C and added with
the millet powder. The mixture was brought down to room temperature 37°C and added 5-10
ml lime juice of for curdling in phase I. The mixture was left for incubation for around 10
minutes for curdling. The mixture was filtered using a muslin cloth, whey was squeezed and

the solid part was collected.
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In phase 11, the seed extract was brought to a boil, cooled to below 50°C added with 5-
10 mil of lime juice and allowed to curdle. The coarse millet flour was then added and filtered
using muslin cloth. The solid paneer obtained in phase | and Il was pressed and immersed in
chilled water. The obtained paneer was then tried to slice into pieces.
Following tables with various combinations of water, barn yard millet and kodo millet flour
Table: 1 & 2 -Soya bean and Red gram extract with 70, 50 & 30 % of water and

5 gm. of barn yard millet flour

S.No. | Soya bean | Water | Barn S.No. | Red gram | Water | Barn
extract% | % yard seeds extract | % yard

millet % millet

1 30 70 5gm 1 30 70 5gm

2 50 50 5gm 2 50 50 5gm

3 70 30 5gm 3 70 30 5gm

Table: 3 & 4 -Soya bean and Red gram extract with 70, 50 & 30 % of water and 10 gm.

of barn yard millet flour

S.No. | Soya Water | Barn S.No. | Red gram | Water | Barn
bean % yard bean extract | % yard
extract millet % millet
%

30 70 10 gm. 1 30 70 10gm
50 50 10 gm. 2 50 50 10gm
70 30 10 gm. 3 70 30 10gm

Table: 5 & 6 -Soya bean and Red gram extract with 70, 50 & 30 % of water and 5 gm.
of Kodo millet flour

S.No. | Red gram | Water | Kodo S.No. Soya Water | Kodo
seeds % millet bean % millet
extract % extract %

1 30 70 5gm 1 30 70 5gm
2 50 50 5gm 2 50 50 5gm
3 70 30 5gm 3 70 30 5gm
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Table: 7& 8 -Soya bean and Red gram extract with 70, 50 & 30 % of water and 5 gm. of

Kodo millet flour

S.No. Red Water | Kodo S.No. Soya Wate | Kodo
gram % millet bean r% | millet
bean extract %

extract
%
1 30 70 10gm 1 30 70 | 10gm
2 50 50 10gm 2 50 50 | 10gm
3 70 30 10gm 3 70 30 | 10gm

4. Sensory evaluation of the nutritionally enriched plant-based paneer

The prepared paneer products were subjected to sensory evaluation by the panel of 10
members using a 5-point hedonic scale (1=dislike and 5=extremely like). The sensory attributes
like appearance, texture, taste and odour were tested for the overall acceptability of the product.
Results and Discussion

The obtained product was then subjected for sensory evaluation. Gustatory (taste),
rheology (texture), and olfactory (smell) evaluation was accessed by a panel of 10 members.
The product was evaluated before and after cooking. Paneer prepared from Red gram beans
wasn’t in a proper shape after cooking. The evaluation was done on the scale with a maximum
score of 5. Paneer prepared with milk was taken as the standard. The sensory evaluation showed
that there was not much difference in the taste and smell. The rheology factor of paneer made
from milk was preferred to its counterpart. Few aspects related to the quality of the product

were only assessed.

Mixture of Soyabeanand barn

Sovabean extract yard
Figure 1-Bean extract milk Figure 2-curdling after addition
after 1:1 dilution of barn yard millet flour
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Mixture of soya bean - Mixture of soya bean

and kodo millet 5 and kodo millet
Figure 3-No curdling seen after addition Figure 4-curdling seen with
1:2 bean extract with kodo millet 1:1 bean extract with of kodo millet

Figure 5 and 6-Nutritionally enriched soya bean and barnyard millet powder mix paneer before

and after cooking

hig
Red gram extract and

Red gram kodo millet

Figure 7-Red gram extract

A..:‘-v.lA w

»

Red gram extract

Red gram extract and )
and Barn yard millet

Kodo millet
Figure 9-Red gram extract Figure 10-Red gram extract
and Kodo millet and barn yard millet
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Enriched Red gram
paneer with Kodo

Enriched Red gram paneer
with Barn yard millet

Figure 11-Nutritionally enriched Red gram- barnyard and kodo millet paneer

How do you rate the sensory attributes of the product
8 B dislike [ somewhat like Neutral [l Like [l Extremely like
6
4
2
0
appearance taste texture odour

Figure 12-Graphical representation of sensory attributes of the product

Conclusion

The current research outcome indicates that the plant-based paneer is a good option as
it showed good acceptance. The nutritionally enriched panner with millet powder showed
significant increase in the nutritional quality of the product. Enriched of paneer by both barn
yard millet and kodo millet were well accepted for smell and taste. The product will help
increase the quality of paneer with the addition of minerals like calcium, iron, and especially
crude fibre. The product obtained a better shape when frozen at lower temperatures around 0°C
to 4°C in chiller for longer time. Paneer made by the addition of 5 gm. of millet powder gave
better result than addition of 10 gm. The product was to be better developed on the basis of
texture to increase its acceptance. Further studies are recommended for organoleptic properties,

nutritional quality and shelf life of the product.
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Abstract

Obesity is currently regarded as a public health problem that affects young people.
The onset of obesity may occur at any age and is triggered by factors such as early weaning,
inadequate food intake, unhealthy dietary patterns, eating disorders, and problems related to
family relationships. Addressing this issue demands urgent attention to implement effective
interventions within educational settings that promote healthy behaviors, foster supportive
environments, and empower students and their families to make informed choices conducive
to combating and preventing obesity among the younger population. This study investigates
the multifaceted factors contributing to the prevalence of childhood obesity among school-
going children. Utilizing a mixed-methods approach, we analyze dietary patterns, sedentary
behaviors, socio-economic influences, and environmental factors impacting the health of this
demographic. Through surveys, interviews, and anthropometric measurements, we aim to
identify key determinants and potential intervention strategies for mitigating the escalating
childhood obesity rates in school settings. The study indicates that a rising trend in obesity
rates, is attributed to factors such as unhealthy dietary habits, sedentary lifestyles, and
limited physical activity. Finally raising awareness about the long-term health implications of
childhood obesity is vital. Encouraging healthier lifestyle choices early on can contribute to
reducing obesity rates and promoting overall well-being in school-aged children.

Keywords: Obesity, sedentary lifestyle, nutritional assessment, dietary intake, intervention.

Introduction

WHO defines overweight and obesity in children according to the WHO growth
reference for school-aged children and adolescents. Overweight is defined as 1 standard
deviation body mass index for age and sex, and obese is defined as 2 standard deviations
body mass index for age and sex .

Childhood obesity is a growing public health concern that affects both children and

adults. The onset of obesity can occur at any age and is triggered by factors such as early

74


mailto:karthikafsn@gmail.com
https://www.who.int/news-room/questions-and-answers/item/noncommunicable-diseases-childhood-overweight-and-obesity
https://www.who.int/news-room/questions-and-answers/item/noncommunicable-diseases-childhood-overweight-and-obesity
https://www.who.int/news-room/questions-and-answers/item/noncommunicable-diseases-childhood-overweight-and-obesity
https://www.who.int/news-room/questions-and-answers/item/noncommunicable-diseases-childhood-overweight-and-obesity
https://www.who.int/news-room/questions-and-answers/item/noncommunicable-diseases-childhood-overweight-and-obesity

weaning, inadequate food intake, eating disorders, and problems related to family
relationships, especially during growth spurts !. According to the World Health Organization
(WHO), the prevalence of overweight and obesity among children and adolescents aged 5-19
has risen dramatically from just 4% in 1975 to just over 18% in 2016 2. This is an eight-fold
increase in the global prevalence of obesity among children and adolescents in the last four
decades. The prevalence of overweight and obesity has recently plateaued at a high level in
high-income countries, but it continues to accelerate in low- and middle-income countries,
including China.

The prevalence of overweight and obesity is increasing rapidly in developing
countries, with some countries reporting high rates of childhood overweight (>15%). The
current increasing prevalence of overweight has been partly attributed to the nutrition
transition, which is characterized by systemic societal changes such as increased
urbanization, industrialization, trade liberalization, and economic growth. All these changes
influence the food system in ways that then fuel behavior changes linked with increased
energy-dense food consumption and reduced physical activity 3. In particular, living in an
urban setting has been linked with an increased risk of childhood obesity in developing
countries 4. This review provides an overview of the current knowledge on the factors linked
to obesity, the physiological and psychological impact of obesity on children and adolescents,

and the intervention strategies that may prevent future related issues.

Methodology

The childhood obesity epidemic is caused by a combination of various factors.
Understanding these causative factors can help prevent obesity. Socio economic and
psychological factors may also contribute to childhood obesity. The primary contributor to
childhood obesity is the consumption of high-calorie food with no or limited physical
activity. Psychological factors such as familial stress, anxiety, and social isolation may also
contribute to childhood obesity .

To address the issue of malnutrition and its consequences in adolescents in India, the
mid-day meal scheme was launched in 1995 for school-going children. The scheme provides
cooked mid-day meals in schools to meet one-third of daily calorie and half of the daily
protein requirements of primary school-going children. The primary objective of this scheme
was to increase school enrolment and attendance. Later, the scheme was extended to upper

primary school children as well °.
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Rashtriya Bal Swasthya Karyakram (RBSK) is another innovative initiative by the
Ministry of Health and Family Welfare, Government of India, under the National Health
Mission (NHM). The scheme was launched in 2013 to detect and manage illnesses, including
malnutrition, among children aged 0-18 years. The scheme periodically screens children
through the platform of Schools and Anganwadi centers, which are rural child-care centers as
part of the Integrated Child Development Services program to combat child hunger and
malnutrition in India 7.

Globally, under nutrition has had a far greater influence on children's and adolescents'
health than obesity. The high prevalence of child and adolescent obesity in so many countries
clearly exceed the capacity for local health services to treat those who are
affected. The socio-ecological framework has been applied to understanding the causes and
approaches to the prevention of childhood obesity ®.

A review of effective strategies for childhood obesity prevention via school-based,
family-involved interventions is available in BMC Endocrine Disorders. The review covers
the most effective strategies for dietary, physical activity, and sedentary behaviors among
primary school children and their families, the role of teachers, school policies, and parents in
the intervention, and the use of incentives for children, social marketing techniques, and

collaboration with local stakeholders 2.

Results and Discussion

The food intake patterns identified in most studies can be categorized as either (1)
potentially obesogenic foods that increase the risk of becoming overweight, such as fatty
cheeses, sugary drinks, processed foods, fast food, candies, snacks, cakes, animal products,
whole milk, and refined grains, or (2) healthy foods with the weakest association with the risk
of becoming overweight or obese, such as low levels of sugar and fat and high levels of
fruits, vegetables, whole grains, fish, nuts, legumes, and yogurt °.

Raising awareness about healthy eating habits among school kids can use fun and
interactive activities to explain the importance of balanced nutrition, the impact of junk food
on health, and exploring healthier snack options. Games, quizzes, and discussions on reading
food labels can help them make informed choices. Additionally, involving parents and
teachers in this educational process can reinforce healthy eating habits.

Children can learn about the components and advantages of eating a balanced diet by
participating in the preparation of basic, healthful recipes and receiving basic cooking

instruction. This can be an entertaining and interesting approach to promote a healthy diet.
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One of the best ways to educate children about the origins of food and motivate them to eat
more fruits and vegetables is to establish a school garden where they can cultivate herbs and
vegetables. Students can see how food is grown in real time by visiting school gardens. While
there are various models for how these gardens operate, many involve regular sessions for
kids of all ages where they learn how to cultivate, harvest, and prepare a range of fruits and
vegetables 0.

Instead of imposing restrictions or rules on eating choices, promote inquiry and
discovery. Give kids responsibility for meal planning and grocery shopping so they can make
wise decisions. Promote the consumption of water instead of sugar-filled drinks by keeping it
easily accessible. Maintain a regular eating schedule to control your appetite and prevent
overindulging in snacks.

The main factors influencing the decline in obesity have been improvements to school
food policies and nutrition instruction. Interventions including physical activity for pediatric
obesity involve encouraging physical activity and minimizing inactive lifestyle choices. It has
been demonstrated that school-based fitness programmes are linked to a reduced body mass
index (BMI) in kids when compared to kids who don't exercise. It is well recognised that
limiting children's screen and computer time can help them avoid gaining too much weight.
By ensuring that there is no excessive calorie gain, obesity is prevented by these measures. It
is well recognised that behavioural therapies, such cognitive behavioural therapy (CBT), are
beneficial in treating a variety of medical issues, including obesity in adults and children. In
order to promote weight management, this strategy encourages individuals to self-regulate
their diet and activity routines !'.

Conclusion

The significance of nutritional assessment in childhood obesity lies in its ability to
uncover dietary patterns, evaluate nutrient intake, and comprehend contributing factors.
These insights serve as a roadmap for personalized interventions, encouraging healthier
lifestyles and mitigating potential long-term health complications such as diabetes and
cardiovascular diseases. The early detection facilitated by nutritional assessment allows for

timely interventions, ultimately nurturing the overall well-being of children
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Abstract

Licorice root (Glycyrrhiza glabra) has been used for centuries in traditional medicine for its
diverse therapeutic properties. Recent research has focused on its potential as a source of valuable
nutrients and nutraceuticals. This review aims to evaluate the current understanding of licorice root's
nutritional profile, bioactive compounds, and potential health benefits. We will systematically analyze
scientific publications exploring its nutritional composition, functional properties, and evidence-based
therapeutic applications. The objectives are to comprehensively reviewthe existing literature on the
nutritional composition of licorice root, including macronutrients, micronutrients, phytochemicals,
and bioactive compounds. To identify the limitations and gaps in current research on licorice root's
nutritional and nutraceutical potential. This review will employ a systematic search strategy using
relevant databases such as PubMed, Scopus, and Science Direct. The search will be limited to peer-
reviewed publications in English from the past 10 years, focusing on original research articles, review

articles, and meta- analyses. The search terms will include "licorice root,” "Glycyrrhiza glabra,”

"nutritional composition,” "nutraceuticals,” "functional properties,” "bioactive compounds,” and
"health benefits,” Additionally, relevant grey literature such as conference proceedings and technical
reports will be considered. This critical review will provide a valuable resource for researchers,
healthcare professionals, and consumers interested in the nutritional and Nutraceutical potential of
licorice root. By comprehensively analyzing the current understanding of its components, health
benefits, and limitations, this review will contribute to future research endeavors that aim to fully
unlock the multifaceted health potential of this traditional medicinal plant.

Keywords: licorice root, Glycyrrhiza glabra, nutritional composition and nutraceutical properties.
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Introduction

Licorice root, with its distinctive sweetness, has been an integral part of traditional medicine for
centuries. Its use spans diverse cultures, from ancient Greeks and Egyptians to Chinese herbalists,
highlighting its perceived therapeutic value. In recent years, scientific research has begun to
substantiate these traditional claims, uncovering a wealth of bioactive compounds within the root and
their potential contributions to human health. This review aims to provide a comprehensive overview
of the nutritional and nutraceutical potential of licorice roots outlining its key components, promising
health benefits, and potential safety considerations (Hayashi & Sudo, 2009; Herrera, Herrera, & Arifio,
2009).

Methods and Material
This review will employ a systematic search strategy using relevant databases such as PubMed,
Scopus, and Science Direct. The search will be limited to peer-reviewed publications in English from

the past 10 years, focusing on original research articles, review articles, and meta-analyses. The search

terms will include "licorice root,” "nutritional composition,” "nutraceuticals,” "functional properties,"
"bioactive compounds,” and "health benefits,” Additionally, relevant grey literature such as conference
proceedings and technical reports will be considered.
Nutritional Profile

While predominantly known for its sweetness, licorice root offers a surprisingly diverse
nutritional profile. It is a good source of carbohydrates, containing around 60-70% sugar, primarily
sucrose and glycyrrhizin, the compound responsible for its characteristic sweetness (Q. Wang et al.,
2015), Additionally, licorice root boasts significant amounts of dietary fiber, protein, vitamins (B1,
B2, B3, B5, C, and E), and minerals (magnesium, potassium, calcium, iron, and zinc). This
combination of macro and micronutrients contributes to its potential as a nutritious food source,
particularly in regions with limited access to diverse dietary options. (Rizzato et al., 2017; Q. Wang,

Qian, et al., 2015).
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Phytochemicals composition

true richness of licorice root lies in its vast array of bioactive phytochemicals. Saponins,
particularly glycyrrhizins and isoliquiritin, form the major class of constituents, contributing to the
root's anti-inflammatory, antiviral, and immunomodulatory properties (Rizzato et al., 2017).
Flavonoids, coumarins, and triterpenoids are other notable compounds, each offering unique health
benefits through antioxidant, anti-microbial, and hepatoprotective effects. This intricate interplay of
bioactive compounds underscores the potential of licorice root as a potent nutraceutical resource
(Simmler, Pauli, & Chen, 2013).

Potential health benefits

Based on extensive research, licorice root has emerged as a promising candidate for promoting
various aspects of human health. Its anti-inflammatory properties hold potential for relieving
symptoms of inflammatory bowel disease, arthritis, and chronic respiratory conditions (R. Yang, Yuan,
Ma, Zhou, & Liu, 2017). The antiviral and immunomodulatory effects offer promising avenues for
exploring its use against respiratory viruses like influenza and SARS-CoV-2 (L. Wang, Yang, et al.,
2015). Additionally, studies suggest its ability to mitigate liver damage, manage blood sugar levels,
and alleviate menopausal symptoms, further expanding its potential therapeutic applications (Fuhrman
& Aviram, 2001; Grassi, Desideri, & Ferri, 2010).

Nutraceutical potential of Licorice Root

Liquorice root has antibacterial properties. It contains flavonoids that are effective in killing H.
pylori bacteria. In addition, flavonoids are compounds found in plants, which effectively cure
Candida albicans and other serious bacterial infections like Staphylococcus aureus (Prabhu, V., &
Shivani, A 2014). Liquorice aids in preventing obesity and the accumulation of fat in the body.
According to (a Luis, A. Domingues, F., & Pereira, L. 2018), it lowers body fat without influencing
our body’s BMI. Liquorice contains flavonoids which aid in the reduction of body fat buildup.
Flavonoids reduce the accumulation of body fat by limiting fat absorption, increasing calorie
expenditure, controlling blood sugar and insulin, and reducing inflammation. In addition, consumption
of flavonoid-rich foods helps reduce fat storage, particularly belly fat (a Luis, A. Domingues, F., &
Pereira, L. 2018).

Liquorice root is a standard home treatment for menstruation cramps in women. According to
(Nahidi, F., Zare, E., Mojab, F., & Alavi-Majd, H. 2012). It also aids with various menopause
symptoms, including hot flashes. Liquorice also contains phytoestrogens. These are plant-based
chemicals that have similar effects as estrogen in the body. Estrogen is a hormone that regulates the
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menstrual cycle. Liquorice root can help to reduce spasms and pain, particularly in the abdomen and
legs. Glycyrrhizin and flavonoids are the two main components of liquorice. Flavonoids are
antioxidants that improve blood circulation, reduce cellular and tissue damage, and reduce
inflammation (Nahidi, F., Zare, E., Mojab, F., & Alavi-Majd, H. 2012).
Conclusion

Licorice root, with its rich nutritional profile and diverse bioactive compounds, presents a truly
intriguing avenue for both dietary and nutraceutical exploration. Its potential to modulate
inflammation, support the immune system, and address various health conditions is encouraging.
However, responsible consumption and thorough safety considerations are paramount. Further research
is warranted to delve deeper into the efficacy and safety of licorice root-based interventions, paving the
way for its responsible integration into healthcare and nutritionalstrategies.
Future Directions

The burgeoning knowledge surrounding licorice root opens up exciting research avenues.
Investigating its synergistic effects with other nutraceutical, identifying optimal dosage ranges for
specific health conditions, and addressing concerns regarding potential side effects through novel
processing techniques are key areas for future exploration. Additionally, understanding the genetic and
environmental factors influencing its bioactive composition can pave the way for targeted cultivation
and optimization of its health benefits.
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Abstract

Nanotechnology comprises the wide-ranging application in food industries, such as
packaging, and processing of food materials at the nanometre scale. Nanostructured materials
are now striking findings in food packing systems as their enhanced useful properties like
mechanical strength and barricading properties even own antimicrobic and antioxidant
actions to preserve the excellence and range the shelf life in numerous food applications.
Numerous nanostructured materials are now involved in food packing systems. Effective
distribution, preservation, ease of use at the point of use, and customer communication all
depend on packaging. Owing to these crucial roles, the packaging sector has grown to be the
third largest in the world and accounts for 2% of the GDP in developed nations. Fillers that
are nanosized (< 100 nm) that are frequently studied for use in food packaging include
nanoparticles, nanoplatelets, nanotubes, nanofibers, and nanowires. Bio-composites'
mechanical and gas barrier qualities are enhanced when silicate nanoparticles, clay, and
titanium dioxide, among other nanofillers, are added. Additionally, bio-nanosenso can be
installed and antibacterial and oxygen scavenging capabilities are provided. It is crucial to
investigate the migration and interaction of nanoparticles with the polymer matrix during the
development process since the high surface area to volume ratio can occasionally be the cause
of nanoparticle toxicity in packaging materials. Although nanotechnology is applied in food
items in a variety of ways, food packaging, such as "intelligent” and "active" packaging, is the
main focus, particularly with relation to meat and meat products. However, one of the main
barriers to the widespread application of nanotechnology is the ignorance regarding the effects
of these nanoparticles on human health. Thus implementation of good governance and
regulatory frameworks for the application of nanotechnology in food should be the first step
towards improving the current risk assessment methodology & management in the field of
nanotechnology.
Keywords: Nanotechnology, bio-nanosenso, intelligent packaging, active packaging, nano

fillers.
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Introduction

Nanotechnology has entered the food sector with other cutting-edge technologies. It
can be used as novel food additives, supplements, or nutrients, as well as to improve food safety
and quality control at every stage of the food chain (1). Packages with enhanced mechanical
and thermal qualities might be made using nanotechnology, and packaging systems could
include Nano sensors to notify customers when a food item is no longer safe to consume(2).
Foods that are healthier could potentially be produced using nanotechnology.
Foods that are very prone to spoiling are unacceptable to consumers. The key to handling food
properly and maintaining its quality is food packaging. The four main purposes of traditional
food packaging are communication, containment, protection or preservation, and convenience.
These fundamental processes are enhanced to create better, more intelligent, and active
packaging [2]. These days, creative, interactive, and responsive food packaging with enhanced
functionality is being produced by combining nanotechnology into passive or conventional
food packaging to create active or inventive food packaging [3]. Manufacturing, modifying,
analysing, and creating materials at the nanoscale (1-100 nm) is the field of nanotechnology,
which is a developing field [4].

Food products can be preserved and maintained in superior quality with the use of
edible coatings enriched with nanoparticles and nanomaterials, as opposed to traditional
packaging materials. Packaging polymers' strength, durability, flexibility, barrier, and reuse
qualities can all be enhanced by adding nanoparticles to change their mechanical and physical
characteristics. [5]

The food business uses nanotechnology on a wide range of applications, including food
packaging, storage, and quality control (Figure 1). Moreover, nanotechnology is used to
produce interactive food that can be customised to a customer's taste and nutritional
requirements. Recent studies clearly show that food nanotechnology is currently moving out
of research labs and onto supermarket shelves and kitchen tables, signalling a change in food
systems.(2) The term "Nanofood" refers to food products that have been made with the use of
tools and techniques from nanotechnology and may contain a combination of nanomaterials

within a safe range.
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Figl-The application of nanotechnology in food safety, food packaging
and food processing
Aim of the review

This analysis seeks to provide light on the applications of nanotechnology in the food
business and the potential health risks.
Objectives

1. Recognise the impact of nanotechnology in the food sector.

2. List some of the uses of nanotechnology in the food sector.

3. Identify and assess how nanostructures used in the food business affect human health.
Recent use of nanotechnology in the food processing industries:

The application of nanotechnology in the food processing sectors has advanced quickly.
Enhancing the bioavailability of food nutrients and modifying food textures, encapsulations,
perceptions, and tastes are among the main application areas. The application of
nanotechnology has improved even the food packaging industry by creating a new material
with improved mechanical, antibacterial, and barrier properties.

Smart packaging:
The phrase "smart packaging" refers to a broad category of novel packaging ideas, the

majority of which fall into two groups: intelligent and active packaging (6).
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Figure 2-Schematic representation of smart packaging technology

An active package is one that makes changes to packaged foods' conditions while
maintaining their quality, extending their shelf life or enhancing their safety or sensory aspects.
In order to produce a greater package yield, some people add particular additives to the packing
material or headspace, while others rely on the intrinsic features of the polymer (4). While
bioactive packaging falls under this category as well, its primary goal is to provide packaged
goods that are healthier for customers, hence having a direct and positive impact on their
health (6).

An intelligent package is a packaging system that can perform intelligent tasks like
detecting, registering, locating, communicating, and applying scientific logics to improve
safety and quality, ease decision-making, extend shelf life, and provide information and
problem warning(7).
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Fig 3-Active and intelligent packaging classification and their main properties.

Health risks due to Nano-foods:

The body can absorb, swallow, or absorb nanoparticles from designed or other
nanomaterials through the skin (5, 8). Nanoparticles may potentially enter through medical
devices based on nanotechnology and by medicine injection and release from implants. (7).
Regarding the food sector, employees in the factories that produce nanomaterials are nearly
entirely linked to skin penetration and inhalation, while ingestion is the primary exposure that
should worry end users(5,7). The primary causes of nanoparticles in food are migration of
nanoparticles from Nano-packaging materials and direct contact between food and
nanopackaging(5, 8).

The characteristics of nanomaterials also affect how they affect the human body. Food
and drink is among the leading factors contributing to animal illnesses. Research into the
possible hazards associated with the use of nanomaterials in the food processing industries and

the toxicity of nanofoods has increased as a result of the growing applications of
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nanotechnology in this sector. Up until recently, the primary focus of study has been on
nanomaterial exposure by inhalation. (6)

Table 1-Various applications of Nano biotechnology in Food Science and engineering

Nanotechnology Benefits

Applications

Smart Packaging Improve barrier properties, flexibility &
temperature & moisture stability along with
durability.

Nano-biosensors Helpful to detect the spoilage of food products
as well as contamination by the foreign
particles.

Nano-encapsulation | Targeted delivery of nutrient & hence
increased bioavailability of the nutrients.
Nano- bio tracers Useful to trace the food particles during
shipment to long distances.

Nano-emulsions Maintains the texture & appearance for a
better consumer appeal.

Nano-composites Maintains the structure of the food component
and helps to keep the product at a steady state
which gives a better shelf life to the product.

With its easy passage through the intestinal wall, the nanoparticle increases its
absorption and bioavailability, raising the levels of plasma. As a result of altered nutrient
profiles or foreign particles entering the bloodstream as dietary supplements in food products,
this may indicate an increased risk of disease. The gut cannot contain nanoparticles in their free
state; instead, they agglomerate or aggregate. There's a chance that this will negatively impact

human physiology as well.

Conclusion

Research into creating more dependable and efficient food packaging has increased in
response to the growing need for a wider variety of foods. The food industry now has hope
thanks to nanotechnology since it can create food packaging with better mechanical, functional,
and physical characteristics. The mechanical, oxygen barrier, water barrier, and antibacterial
qualities of the packaging material are improved by the addition of appropriate nanomaterial
to the polymer matrix, extending the shelf life of the food goods. Nonetheless, emerging
patterns in food consumption point to nanotechnology as a leading technology and a dominant

approach in the food packaging industry.
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Challenges and future trends in packaging:
e Hygienic, biodegradable, improved strength to weight ratio and longer shelf-life.
e Lack of comprehensive knowledge on interaction of nanofillers with environment and
human body also its impact in waste disposal systems.

e Over costing of the overall food — packet unit.
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Abstract

Grape seed extract (GSE) has received attention for its rich and diverse nutritional
composition and bioactive properties, making it a potential component for enhancing human
health and wellness. Extracted from the seeds of Vitis vinifera, GSE has substantial
polyphenols such as procyanidins and flavonoids, which enhance its antioxidant, anti-
inflammatory, antimicrobial, and anti-tumor effects. Studies have shown that GSE
supplementation improves glucose homeostasis, reduce oxidative stress, lower cholesterol
levels, inhibit platelet aggregation, and mitigate inflammation. Furthermore, GSE exhibits
promising effect in preserving cognitive function, combating age-related oxidative DNA
damage, and extending longevity. Antimicrobial properties of GSE offer a natural alternative
for fighting bacterial and fungal infections. This comprehensive review highlights the diverse
health benefits of GSE, including its potential in preventing chronic diseases like diabetes,
cardiovascular diseases, and cancer. Further research is warranted to elucidate its
mechanisms of action, determine optimal dosage, and assess long-term effects, thereby
unlocking the full potential of GSE as a dietary supplement and therapeutic agent for human

health and disease prevention.

Key Words: Grape Seed Extract (GSE), Polyphenols, Antioxidant, Oxidative Stress, Dietary
Supplement.

Introduction

Grapes are one of the most widely grown fruits and the total production of grapes
worldwide is approximately 60 million tons®. Grapes or Vitis species, being members of the
family Vitaceae, are among the most important plant species cultivated around the world (FAO.
2002). Vitis vinifera, one of the most important species of the genus Vitis, has been used for

thousands of years in different cultures; Grapes have been used in different forms including
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dried grapes, grape juice, and unripe grapes for various ailments such as cancer, cholera,
smallpox, nausea, eye infections, sore throats, and liver and kidney diseases?.

The byproducts collected from wine manufacturing are the seeds and skin of the grapes.
It is estimated that about 10-12 kg of grape seeds in 100 kg of wet residues are produced by
the industry. Grape seeds are considered as waste if extracts are not made. Grape seed extract
(GSE) is usually made using the seeds of red wine grapes. Grape seeds are a comparatively
cheap source of antioxidant Grape seeds, depending on the variety, contain different
compounds including protein, carbohydrates, lipid, and polyphenols. The main polyphenolic
compounds found in grapes include, procyanidins and flavonoids, the monomeric flavan-3-ols,
and catechin, epicatechin, epicatechin 3-O-gallate, gallocatechin, epigallocatechin, dimers,
trimers, and polymers, known as condensed tannins®. Grape seed proanthocyanidins is nontoxic
and has demonstrated to play a potential role as antioxidants and as nutritional supplements,
for preventing atherosclerosis and cardiovascular problems, and for correcting dyslipidemia.
Proanthocyanidin-rich extract from grape seeds, exhibited anti-tumor and neuroprotective
effects™®.

Nutritional Composition of Grape Seeds

Grape seeds contain protein (11.94%), carbohydrates (12.51%), lipid (22.07%), fiber
(35%), minerals (3%), and water (7%). The lipid content in grape seeds ranges from 7 to 20%.
The oil extraction is carried out by traditionally extraction procedures sch as mechanical
methods or organic solvents. Grape seed extract contains a diverse mixture of monomers (5-
30%), oligomers (17-63%), and polymers (11-39%). Proanthocyanidins is a major compound
contributing to astringent taste and red color of the extract’.

Negro et al. (2003)8 reported that the total phenols (gallic acid equivalent (GAE)), total
flavonoids (catechin equivalent (CE), catechin equivalent (CE), and proanthocyanidins
(cyanidin equivalent (CyE)) in red grape seed extracts were 8.58 g/100 g dry matter (DM), 8.36
9/100 g DM, 6.41 g/100 g, DM and 5.95 g/100 g DM, respectively. Another study by Ghouila
et al. 2017° documented that the total phenolic content and total flavonoid content of Ahmeur
Bouamer grape seeds were 265.15 mg GAE/g of dry mass and 14.08 mg catechin equivalent
(CE)/g of dry mass, respectively.

Health benefits of grape seed extract

Anti-Diabetic: Grape seed procyanidin exhibited a positive, improved long-term effect on
glucose homeostasis and insulin resistance index along with downregulation of primers Glut4,
Irsl, and Pparg2 in mesenteric white adipose tissue (WAT) in Wister female rats fed 25 mg

grape seed procyanidin extract/kg body weight per for 30 days. Research findings reveal that
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the oligomeric structures of grape seed procyanidin extracts stimulated the glucose uptake by
activating the insulin receptor by interacting and inducing its autophosphorylation®®.
Antioxidant: Grape seed procyanidin extracts have shown to improve cellular redox status via
glutathione synthesis pathways which is attributed to the modulated expression of antioxidant
systems. Grape seed procyanidins have revealed to provide protective effect against ethanol
induced toxicity in mouse brain cells. A study on hamsters revealed that supplementation of
50mg/kg and 100mg/kg grape seed proanthocyanidin extracts reduced the formation of foam
cells by 50% and 63% respectively indicating its protective effect against atherosclerosis.
Research findings reveal that supplementation of grape seed proanthocyanidin extracts and
chromium polynicotinate in hypercholesterolemic individuals reduced the total cholesterol,
oxidized LDL, and LDL concentrations significantly after two months*!,

Anti-Platelet: Grape seed extracts exhibited anti-platelet action. Kwatra B., 2019*! reported
that grape seed extracts (5-50 pg/mL) exhibited a reduction in platelet aggregation, adhesion,
and generation of superoxide anion. Additionally, researchers also found that grape seed extract
was potent in reduction of platelet processes than pure resveratrol.

Anti-Cholesterol: Grape seed extract exerts protection against oxidative damage induced by
Methotrexate (MTX). MTX can increase apoptosis by causing there to be an excess of ROS,
leading to oxidative stress. Supplementing GSE to rats on methotrexate showed that the levels
of superoxide dismutase and catalase were not significantly changed. Superoxide dismutase
(SOD) and catalase are antioxidant enzymes that protect cells from radical attack. the
dismutation of superoxide anion to hydrogen peroxide is catalyzed by SOD. Catalase then
detoxifies the hydrogen peroxide to oxygen and water?,

Sano et al'? studied the effect of 12-week supplementation of GSE at 0,200 and 400mg
levels to 61 healthy subjects with LDL cholesterol at the range of 100-180mg/dl, the findings
revealed that 200 and 400mg levels of supplementation exerted a significant decrease in
malondialdehyde modified LDL compared to the pre interventional level after 12 weeks.
MDA-LDL has a specific role in the pathogenesis of arteriosclerosis.

Natella’® demonstrated the effect of proanthocyanidin rich grape seed extracts
supplantation with single high fat meal in eight male adults. Findings indicated that GSE
reduced postprandial oxidative stress by elevating plasma antioxidant concentration and
averting the increase of lipid hydroperoxides, resulting in enhanced resistance to oxidative
modification of LDL cholesterol.

Serum paraoxonase is an enzyme linked with high-density lipoprotein (HDL) that

hydrolyzes lipoprotein peroxides and prevents LDL oxidation. Polyphenols in grape seed
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extracts stimulate serum paraoxonase (PON) which stops the postprandial increase in lipid
peroxides!?.

Anti-Inflammation: Terra et al.* conducted a study to evaluate the impact of procyanidin
from grape seeds on inflammatory markers in rats subjected to a high-fat diet. Rats receiving a
high-fat diet supplemented with procyanidins from grape seeds (345 mg/kg feed) for 19 weeks
exhibited reduced levels of plasma C-reactive protein (CRP) compared to those on the high-fat
diet alone. This reduction in plasma CRP was associated with downregulation of CRP mRNA
expression in the liver and mesenteric white adipose tissue (WAT). Furthermore, the study also
observed decreased expression of the proinflammatory cytokines tumor necrosis factor alpha
(TNF-a)) and interleukin 6 (IL-6) in the mesenteric WAT of rats fed with the supplemented
diet.

IL-6, known as a stress-induced inflammatory cytokine, plays a direct role in
atherogenesis. Studies have highlighted elevated concentrations of proinflammatory mediators
in conditions such as insulin resistance in diabetes and obesity. Chacon et al. investigated the
potential of procyanidins in modulating inflammation and found that pre-treatment with grape-
seed procyanidin extracts led to reduced expression of IL-6 and monocyte chemoattractant
protein (MCP-1) in macrophage-like (THP-1) cell lines and human adipocytes (SGBS) after
an inflammatory stimulus. Additionally, they observed partial inhibition of nuclear
translocation of NFkB in these cell lines.

Terraet al.!* reported that rats fed with grape-seed procyanidin extracts showed reduced
body weight and systemic markers of TNF-a and CRP, along with increased adiponectin
expression and decreased IL-6 levels. Furthermore, grape-seed procyanidin extracts were
associated with reduced expression of epidermal growth factor module-containing mucin-like
receptor 1 (EMRL1), a specific marker of macrophage F4/80, indicating reduced macrophage
infiltration in WAT. These findings collectively suggest that regular consumption of
procyanidin-rich foods may help prevent low-grade inflammatory-related diseases associated
with obesity, characterized by macrophage accumulation in WAT and abnormal cytokine
production.

Anti-Aging: In a study exploring the impact of grape seed extracts on age-related oxidative
DNA damage accumulation in male albino rats of the Wister strain, Ramli et al*>. Found that
these extracts effectively hindered the buildup of oxidative DNA damage products associated
with aging, such as 8-hydroxy-2'-deoxyguanosine (8-OHdG) and DNA protein cross-links.
This inhibition was observed in the spinal cord as well as in various brain regions including the

striatum, cerebral cortex, and hippocampus. Another investigation by Ramli et al*®. revealed
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that supplementation with grape seed extract normalized lipid peroxidation and antioxidant
defenses in male albino rats, indicating potential for improving antioxidant status and reducing
the occurrence of free radical-induced lipid peroxidation in the central nervous system of aging
rats.

Anti-Microbial: Grape seeds, known for their abundance in polyphenols, have emerged as
potential antimicrobial agents. Jayaprakasha et al*®. found that defatted grape seed extracts
exhibited antibacterial effects against various strains including Bacillus cereus, Bacillus
subtilis, Staphylococcus aureus, Bacillus coagulans, Escherichia coli, and Pseudomonas
aeruginosa. The extracts demonstrated complete inhibition of both Gram-positive and Gram-
negative bacteria at concentrations ranging from 850-1000 ppm and 1250-1500 ppm,
respectively. Ghouila et al°. demonstrated antimicrobial activity of grape seed extracts against
Micrococcus luteus, S. aureus, E. coli, P. aeruginosa, Aspergillus niger, and Fusarium
oxysporum, with inhibition growth zone diameters ranging from 15-20 mm. Baydar et al'’.
reported the efficacy of grape seed extracts against S. aureus after 48 hours and Aeromonas
hydrophila after 1 hour. Anastasiadi et al*®. highlighted the minimum inhibition concentration
of grape seed extract against Listeria monocytogenes as 0.26, suggesting its potential as an
inexpensive source of natural antilisterial mixtures. Further research is warranted to explore
grape seed extracts for natural antimicrobial compounds.

Brown et al'®. noted the effectiveness of muscadine grape seed extracts in inhibiting H.
pylori in vitro. While muscadine grape seed extracts exhibited higher total phenolic content
compared to skin extracts, the latter demonstrated better efficacy against H. pylori. This
indicates a potential influence of phenolic type and content on the anti-H. pylori activity. H.
pylori infection is linked to various gastroduodenal diseases, including gastric cancer.
Anti-Tumour: Grape seed extracts have demonstrated anti-tumor properties in various studies,
including those conducted on human colorectal carcinoma, head and neck squamous cell
carcinoma, and prostate cancer cells. These findings suggest that supplementing with grape
seed extracts could potentially serve as an effective anti-tumor therapy in clinical settings®®.
Conclusion

The nutritional composition and bioactive properties of grape seed extracts make them
a promising avenue for promoting human health and preventing various diseases. Rich in
polyphenols, grape seeds offer a spectrum of benefits, ranging from antioxidant and anti-
inflammatory effects to antimicrobial and anti-tumor properties.

Studies have highlighted the potential of grape seed extracts in mitigating oxidative

stress, reducing inflammation, and modulating immune responses, thereby contributing to the
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prevention and management of chronic diseases such as diabetes, cardiovascular diseases, and
cancer. Additionally, grape seed extracts have shown promise in preserving cognitive function,
protecting against age-related oxidative DNA damage, and enhancing overall longevity.
Furthermore, the antimicrobial properties of grape seed extracts offer potential applications in
combating bacterial and fungal infections, providing a natural and cost-effective alternative to
conventional antimicrobial agents. Overall, the comprehensive review of grape seed extract's
diverse health benefits underscores its significance as a valuable dietary supplement and
therapeutic agent. Further research exploring its mechanisms of action, optimal dosage, and
long-term effects will undoubtedly contribute to harnessing its full potential in promoting
human health and disease prevention.
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Abstract

The preparation an athlete goes through to obtain their ideal health and performance
includes proper diet. The impact of women's physiology on energy and hydration requirements
are rarely taken into account in clinical practise or study, despite the fact that general
principles concerning micro and macronutrients and the timing of meals and fluids are
addressed in sports science. In addition to size, women differ from men in their body
composition, hormonal environment, and interpersonal relationships. Different metabolic and
fluid retention consequences are brought on by their monthly hormonal cycles, which include
variations in oestrogen and progesterone. Such cycles are subject to month-to-month variation,
can be repressed by exogenous hormones, and may even be controlled to take advantage of
peak performance windows.

The study used keywords related to micronutrients, athletic performance, and exercise
to conduct a systematic search of electronic databases (such as PubMed, Web of Science, and
Scopus). According to the research, no single micronutrient is more significant than others and
vitamins and minerals are essential for an athlete's physical performance and overall health.
Micronutrients are essential for the body's metabolic processes, including energy production,
muscular growth, and recuperation, all of which are crucial for athletic performance. A
balanced diet that includes daily micronutrients needs which is typically sufficient for meeting
an Athlete, but athlete who are unable due to malabsorption issues may benefit from taking
multivitamin supplements. The main goal in treatment of young female athletes with the triad
is a natural return of menses as well as enhancement of bone mineral density. While no specific
drug intervention has been shown to consistently improve bone mineral density, maximizing
energy availability and optimizing vitamin D and calcium intake are recommended. Prevention
of this condition is important to minimize complications of the female athlete triad.

Keywords: micronutrients, athletic performance, mal absorption, female athlete triad.
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Introduction

Nutrient intake must be carefully considered for optimal endurance performance. A
nutritional strategy that can increase and retain carbohydrate (CHO) fuel stores (muscle and
liver glycogen) for late-race, high-intensity exertion is the most helpful, according to research
amassed over the past 50 years. One way to increase glycogen reserves and maybe affect how
much of it is used during activity is to eat a meal in the hours before an event. The purpose of
the following review is to investigate how metabolism and performance are impacted by pre-
exercise macronutrient composition.

Micronutrients

Inorganic micronutrients known as minerals and trace elements (MTES) can be found
in a variety of plant and animal meals [1-3]. Numerous biological functions related to exercise
and athletic performance are influenced by these micronutrients, including energy storage and
utilisation, protein metabolism, inflammation, oxygen transport, cardiac rhythms, bone
metabolism, and immunological function.

Depending on the quantity that satisfies the body's requirements, food contains
nutrients that are vital for development, repair, and the production of energy. Micronutrients
and macronutrients are the two basic categories into which nutrients are traditionally divided.
Micronutrients are important for athletic performance and shouldn't be overlooked. Due to
improper dietary practises, athletes are more likely to consume inadequate amounts of
micronutrients, especially if their physical activity levels are not being met. Athletes can offer
themselves a competitive advantage and make the most of their training by ensuring they are
getting enough micronutrients.

Micronutrients may improve cognitive function, assist in hormone balancing, and
maintain optimal cognitive function. It is important to stress that each athlete has unique
nutritional demands, thus there is no one-size-fits-all approach to sports nutrition. Therefore,
athletes, nutritionists, and coaches must collaborate to create individualised nutritional plans
for each athlete to make sure that their needs are properly taken into account and that they are
receiving the necessary level of nutrients to support optimal athletic performance.

Female athlete triad

The term "female athlete triad" (Triad) refers to the interactions between energy intake,
menstrual function, and bone mineral density. These associations may have clinical symptoms
such as eating disorders, functional hypothalamic amenorrhea, and osteoporosis. These similar

connections support strong health when combined with good nutrition.
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Menstrual Function

From eumenorrhea to amenorrhea, the menstrual function spectrum includes both.
Eumenorrhea is characterised by regular menstruation that occurs every 28 days or so. Primary
amenorrhea is defined as menarche occurring after the age of 15, while secondary amenorrhea
is defined as the cessation of menses for three consecutive cycles after menarche. Menstruating
every 35 days or fewer than nine times in a year is referred to as oligomenorrhea and is seen
as abnormal. Anovulation and luteal phase defects are subclinical menstrual irregularities that
are along the spectrum and must be ruled out throughout the triad screening process.
Bone Mineral Density

Due to its position in the female athlete triad's higher risk of injury, lower BMD is also
included on the spectrum of BMD along with osteoporosis.5 Female athletes in their teens
should be aware that 90% of their peak BMD is typically reached by the age of 18, and that the
highest accumulation occurs between the ages of 11 and 14. Adequate nutrition, including
consumption of protein, calcium, and vitamin D, as well as moderate exercise that involves
weight-bearing, are necessary to achieve optimal BMD. After reaching its peak, BMD can only
be lost or maintained. This knowledge is essential for athletes to have in order to build and

maintain BMD during these years in order to maximize bone health.
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Fig a: An initial definition of Fig b: trio of female athletes. The distribution of female
the female athlete triad is athletes along the spectrums of energy availability, menstrual
shown in a schematic. The function, and bone mineral density (short arrows). Depending
illness was described as an on her eating and exercise habits, an athlete's condition
interacting disorder including progresses throughout each spectrum at a different rate, in one
amenorrhea, osteoporosis, and way or the other. Both directly through metabolic hormones
disordered eating. A diagnosis and indirectly through effects on menstrual function and hence
needed the presence of all oestrogen, energy availability, which is determined by food
three elements. energy intake minus exercise energy expenditure, impacts bone
mineral density (thin arrows).
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Minerals

Minerals are used in a lot of physiological and metabolic processes in the human body.
When you exercise, minerals have physiological effects on your body that support a healthy
heartbeat, oxygen transport, antioxidation activity, strong bones, and an improved immune
system. Since many of these activities are accelerated during sports activity, adequate
quantities of minerals are necessary for peak performance. Maintaining a healthy body is
essential for athletes to perform at their peak, and this requires consuming a variety of nutrients.
Some minerals increase athletic performance, which makes weightlifting more efficient.
However, these minerals also decay more quickly when utilised in sports activities,
necessitating routine replacement among athletes in order to maintain performance.
Magnesium

In the body, magnesium is the second most prevalent intracellular divalent cation and
the fourth most plentiful mineral. Less than 1% of magnesium is in the blood, while the
majority of magnesium is present in bodily tissue cells and organs, including about 50% of it
in bone. In addition to supporting calcium absorption, magnesium supports healthy blood
pressure, immune system, bone integrity, and blood glucose levels (20, 22). Magnesium also
supports appropriate neuron and muscle function. Magnesium has been investigated as an
ergogenic aid for athletes due to its role in energy synthesis and storage, normal muscular
function, and management of blood glucose levels.

Magnesium is an essential nutrient for athletes since it helps to increase energy,
decrease fatigue, and even improve muscle function. Due to its many advantages, athletes are
taking more magnesium to achieve their top performance and preserve their physical health.
By increasing ATP availability, which is best described as the cell's primary energy source,
magnesium contributes to an increase in energy levels. The depletion of ATP levels brought
on by a deficiency may lead to tiredness and generally worse performance. Mg ingestion on a
regular basis can enhance ATP generation, giving athletes more energy and improved
endurance.

Additionally, research shows how a magnesium deficiency may change neuromuscular
function, which may point to a link between Mg deficiency and muscle cramps. To maintain
their peak exercise performance, physically active persons may require more magnesium than
inactive ones. Those who are taking part in a weight-training regimen may experience impaired
energy metabolism and decreased endurance as a result of low magnesium levels. Lower
oxygen demand during aerobic exercise and improved cardiorespiratory performance are both

associated with higher magnesium intake.
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Calcium

The period between adolescence and early adulthood is crucial for growing bone mass.
The risk of osteoporosis in later life is primarily determined by peak bone mass (PBM). A
"three-legged chair" analogy has been used to describe how calcium consumption, physical
exercise, and reproductive hormone production support bone formation and maintenance.
These three "legs” can each affect the health of the skeleton either separately or together. Serum
oestrogen levels in women can predict how quickly bones are lost, and an oestrogen shortage
makes osteoclasts more effective at resorbing bone. Athletes who experience secondary
amenorrhea had lower bone mass and more fractures.

Because calcium is the mineral that is present in the body in the greatest amounts—
99% of au body calcium is contained in the bones and teeth—calcium appears to have the
highest impact on bone health of all the nutrients. Bone calcium is constantly being replaced
since it is a dynamic tissue. Although there are numerous minerals and hormones that affect
the body's ability to absorb, retain, and utilise calcium, calcium works in concert with the
vitamins D and K, phosphorus, and magnesium to maintain proper bone construction and
function. About 30-50% of the total calcium consumed is absorbed, and the demand generally
determines how much calcium is taken in by the gastrointestinal system. So as to maintain
calcium balance, the body increases absorption in response to declines in calcium intake.

When it comes to bone, calcium and vitamin D have both been studied in athletes,
frequently in the context of injury prevention (such as the prevention of stress fractures). In the
general population, males and females under 50 years old have a similar RDI of 1000 mg/day
for calcium. Due to reduced oestrogen levels, a hormone that aids in increasing calcium
absorption and retention in bone, this rises to 1300 mg/day in postmenopausal women (50 years
of age or older). The International Olympic Committee (IOC) has recommended an RDI for
athletes of 1500 mg/d to fulfil the higher metabolic needs to sustain bone health. The best way
to maximise absorption is to spread this out over the day (in 500 mg increments).
Vitamin D

Due in part to the increased incidence of vitamin D insufficiency in the population and
the link between the deficit of VITD and a variety of disorders, interest in research on vitamin
D (VITD) has been increasing significantly over the past ten years. It is becoming more and
clearer how vital and versatile vitamin D is to the body. VITD actively contributes to
immunological response, protein synthesis, muscle, cardiovascular, inflammatory response,

cell proliferation, and control of the musculoskeletal system. A significant area of study on
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vitamin D's impact on bone homeostasis, muscle resistance, and athletic performance is now
being conducted in regard to athletes.

Researchers have studied Vit D levels in a variety of sportspeople over the past ten
years, including runners, basketball players, jockeys, gymnasts, and even dancers. Their
findings demonstrate that athlete Vit D levels are similar to those of the general population.
Recent studies, however, demonstrate that these levels will vary greatly depending on the
geographical area, the sport kind, whether it is played indoors or outdoors, etc. The relationship
between athlete morbidity and VITD deficiency is a topic of particular concern. The prevalence
of this vitamin deficiency is typically high in the athletic population, where it is also
accompanied with an increase in morbidities and the emergence of osteomalacia and
osteoporosis. Since it is clear that every athlete faces an identical risk of vitamin D deficiency,
researchers are now looking at how vitamin D status may affect performance

Endocrine and autocrine systems are how the body processes vitamin D in two different
ways. The first and best-known mechanism is the endocrine function, which increases
osteoclast activity and intestinal calcium absorption. Without sufficient levels, bone loss or
injury will happen since vitamin D is required for bone growth, density, and remodelling. In
order to meet the body's need for calcium when vitamin D levels are insufficient, parathyroid
hormone (PTH) levels rise and cause bone resorption to be activated. A bone injury like a stress
fracture is more likely when vitamin D levels are low because low vitamin D speeds up bone
turnover.

Conclusion

Micronutrients play a crucial role in the performance and overall health of athletes.
These essential nutrients, such as vitamins and minerals, are required in small quantities for
various biochemical processes in the body. Athletes often have higher nutritional needs due to
their increased energy expenditure and muscle tissue repair. Micronutrients like iron are vital
for proper oxygen transport throughout the body, aiding in optimal physical performance.
Vitamin D is important for bone health and immune function, both critical for athletic success.
B vitamins assist in energy production and metabolism, while antioxidants such as vitamin C
and E help combat oxidative stress caused by intense exercise. Magnesium is involved in
muscle contraction and relaxation. Ensuring athletes meet their micronutrient requirements
through a varied diet or supplementation can enhance their endurance, strength, and recovery

periods during training or competitions.
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In the race for athletic superiority, don't neglect the power of micronutrients as it has a vital

role in fueling the performance of female athletes.

Micronutrients are essential for the maintenance of physiological processes associated

with menstruation, low energy levels and low bone density. Thus implementation of it helps in

proper functioning of reproductive system, contributing to hormone balance, alleviating

premenstrual symptoms and reducing menstrual Pain. Micronutrients are essential for

maintaining optimal bone health. Calcium, Vit-D and magnesium play vital role in bone

mineralization, density and structure.
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Abstract

For the wealth and development of the society, progress and development of youths are
inevitable. The prevalence of chronic diseases with the behaviour of smoking is high among
the population. According to the report India is the second largest consumer and producer of
tobacco. The aim of the present study was to assess the body composition among smokers and
non-smokers. A community-based study was carried out in smokers (n=50) and non-smokers
(n=50) from Mysuru, Karnataka. The data related to anthropometry, body composition was
collected and statistically analysed. Total body water in smokers ranged between 27.30-51.70
litre where protein content ranged between 7.40-13.90 kg. In non-smokers body protein content
ranged between 7.50-13.10 kg. Result revealed the non-significant difference in protein, body
water, mineral and fat free mass content among smokers and non-smokers with different BMI
categories. Comparatively lower water, protein and fat free mass was observed among smokers
compared to that of smokers. Tobacco smoke may influence the protein concentration and
metabolism through the many xenobiotics contained therein.

Keywords: Body composition, smokers, non-smokers, total body water, body protein.

Introduction

Health is a necessary condition for development and is an essential component for the
well-being of the mankind. The health of any community is influenced by various factors
including social, biological, economic and political ones. The common belief, customs,
practices related to health and disease in turn influences the health seeking behaviour of the
community. Smoking, the act of inhaling and exhaling the fumes of burning plant material. A
variety of plant materials are smoked, but the act is most associated with tobacco as smoked in
a cigarette. Tobacco contains nicotine, an alkaloid that is addictive and can have both
stimulating and tranquilizing effects. Tobacco usage is a major risk factor for many chronic
diseases like cancer, lung disease, heart disease and stroke. It is one of the major causes of

death and disease in India and account for nearly 1.35 million deaths every year. India is also
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the second largest consumer and producer of tobacco. More than one million adults die each
year in India due to tobacco use accounting for 9.5% of overall deaths. Around 28.6% per cent
adults currently consume tobacco including 42.4% of men and 14.2% of women. The
prevalence of tobacco use among men has declined in most states, except Sikkim, goa, Bihar,
Gujarat, Himachal Pradesh, and Mizoram. In the case of women, the prevalence has declined
in almost all states except in Mizoram and Sikkim. The tobacco is strongly associated with
altering the normal status of lipid profile Nearly one-fifth of the students aged 13-15 used any
form of the tobacco product (smoking, smokeless, and any other form) in their life. However,
the current use (during last 30 days) was 8.5%. In the 21* century India has become one of the
countries most affected by tobacco related mortality. It is expected that nearly one million
Indians will die annually by smoking by 2010 with 70% of deaths prematurely occurring
between the ages of 30-69 years.one of the chronic disease prevention problem is reducing
tobacco use particularly in India. With this background.
Methodology

The present investigation was conducted to evaluate the body composition among
smokers and non-smokers with different body mass index. Smokers and nonsmokers within
the age of 18-30 were selected for the study. Anthropometric measurements such as height,
weight, body mass index, waist circumference, hip, circumference, waist-hip ratio. Each
subject was examined for weight using a standardized electronic weighing scale and a non-
stretchable measuring tape was used to measure height, body composition analyser was used
for body composition assessment. At the time of taking weight, weighing scale was calibrated
on a regular basis to minimize the error. While taking height measurements precautions were
taken to reduce error. While measuring the height, men were instructed to position themselves
in straight and motionless manner, asked them to keep their hands straight and heads in the
Frankfurt plane. Based on height and weight value BMI was calculated using the formula
further categorisation was made according to Asian BMI category (WHO 2015). For body
composition evaluation body composition analyser was used. Total body water, protein,
mineral, percentage body fat, fat free mass, visceral fat level, and muscle mass are the major
parameters driven through body composition analyser.
Inclusion criteria: The study was conducted among smokers and non-smokers of age group
18-30 years. Subjects free from all physical and mental disorders.
Exclusion criteria: Excluding men above aged 30 years and below 18 years, vegetarians,

alcohol consumers.
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Statistical analysis: Statistical analysis of collected data was carried out after consolidation.
Basic statistical analysis was carried out for each parameter and most of results were expressed
as mean with standard deviation and graphical representations. For assessing the impact of
smoking‘t’ test was applied.
Results and Discussion

General information of the smokers and non-smokers is presented in table 1. It was
noted that among both smokers and non-smokers nearly all the subjects were non vegetarian.
Most of the subjects being students and employees who have more of the sedentary lifestyle.
More than half of the population (76%) had a sedentary lifestyle in case of smoking group with
no proper physical activity, where this factor is considered as one of the leading causes of
obesity and other non-communicable diseases. Among non-smoker group 90 per cent of
subjects were fall under sedentary life style group. The socio-economic status of the smoker
population revealed that very few had a low- income group (14%) and more than half of the
population (86%) of them were from middle income group. Same trend of socio-economic
status was also observed among non-smokers group.

Table 1. General information and socioeconomic status of screened subjects

PARTICULARS Smokers Non-Smokers
Frequency (n) | Percent (%) | Frequency (n) | Percent (%)
Food habit
Vegetarian - - - -
Non vegetarian 49 98 49 98
Ovo-vegetarian 1 2 1 2
Life style
Sedentary 38 76 45 90
Moderate 12 24 5 10
Heavy - - - -
Socio-economic status
Low-income group 7 14 9 18
Middle income group 43 86 41 82
High income group - - - -

Smoking pattern of smokers is depicted in figure 1. Most of them had the habit of
smoking 1 to 2 times per day (56 %). Around 27 per cent of students were found to be have the
habit of smoking at the frequency of 3-4 times/day. One per cent of subjects found to have the

smoking frequency of more than 7 times per day. Most of the smokers are around the age of
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18-40, mostly the college students who are out at home in hostels with improper dietary intake
and nutrient intake leading to high amount of nutrient deficiency leading to malnutrition with
underweight or weight gain. One such study is of 300 students in a university was measured.
Their weight loss and other weight related behaviors and found out that most of the students
lost weight intentionally or unintentionally with the habit of smoking and had an adverse effect
on their weight related behavior. Most of them also lacked physical activities (David et al.,

2019; Klesges, et al., 1992)

Smoking pattern of subjects per day
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Figure 1. Smoking pattern in smokers

Table. 2 shows the anthropometric measurement of the smokers and non-smokers. The
mean height and weight of smokers and non-smokers was found to be 171+7.03 cm and
171+£6.83 cm respectively. Mean weigh was 68.54+13.21 kg in case of smokers where
67.258+14.67 kg in case of non-smokers respectively. Waist-hip ratio in smokers and non-
smokers was found to be 0.84+0.09 0.79+0.17 respectively. Comparatively waist
circumference among smokers was found to be more than non-smokers. Waist circumference
in smokers is mainly influenced by the plasma cortisol concentration, higher the cortisol
concentration higher the nerve stimulation, smoking might also decrease the testosterone levels
in men. There is a total disturbance in the hormonal balance and metabolism in the body of a
smoker (Cena H, ef al., 2011). One such study included the consequences of smoking on body
fat and fat mass and found out that nicotine increases energy expenditure and could reduce
appetite which may result in lower body weight in smokers than non-smokers and why
smoking cessation results in weight gain and heavy smokers tend to have greater body weight
than do light smoker or non-smoker. It also concluded by saying that smoking increases insulin

resistance and is associated with central fat deposition and abdominal obesity which in turn
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results in metabolic syndrome and diabetes which further increases cardiovascular diseases

(Munafo et al., 2009; Chiolero et al., 2008)

Table 2-Anthropometric measurements of smokers and non-smokers

Measurements Smokers Non-smokers
Mean+SD Mean+SD
Height (cm) 171+7.03 171+6.83
Weight (Kg) 68.54+13.21 67.258+14.67
Waist circumference (cm) 82.49+12.19 75+17.2
Hip circumference (Cm) 98.34+13.22 91.4+20.28
Waist-hip ratio 0.84+0.09 0.79+£0.17

Note: SD-Standard Deviation

Table 3 represents the body composition among smokers and non-smokers with
different BMI category. Comparatively significant difference was observed in visceral fat
content among smokers and non-smokers with irrespective of body mass category. Significant
difference was not observed in total body water, protein and mineral among smokers in all BMI
categories. One of the studies related to smoking, body consumption and fuel metabolism
examined that Smoking is associated with increased upper body fat deposition as estimated by
the waist hip ratio which has been showed to be linked with glucose intolerance and
dyslipidemia in non- smoking subjects (Kim et al., 2012).

Table 3. Body composition among smokers and non-smokers with different Body Mass

Index

Normal weight | P value | Over weight P value | Grade | Obese P value | Grade Il Obese | P value
Parameters Smok | Non- Smoker | Non- Smoker | Non- Smoke | Non-

er Smok Smo Smok r Smok

er ker er er

Total body | 35.27 | 35.11 | 0.88™ 37.70 | 38.60 | 0.58™ 40.77 | 41.87 | 0.27" | 47.60 | 47.48 | 0.84"
water (lit)
Protein (kg) 9.52 950 | 0.94™ | 10.25 | 10.46 | 0.63" 11.04 | 11.36 | 0.27"™ | 1275 | 12.80 | 0.93™
Mineral (kg) 3.16 3.26 | 0.40M 3.50 353 | 0.88M 3.87 3.88 | 0.90" 4,57 4.40 0.57 "
Percent body | 17.74 | 16.02 | 0.08" | 23.48 | 22.14 | 0.06™ 31.11 | 27.18 | 0.002" | 34.18 | 28.17 | 0.001"
fat (kg)
Visceral  fat | 9.77 6.48 | 0.002" 9.81 7.78 0.03" 10.21 8.85 | 0.002" | 10.23 8.98 | 0.003"
level (kg)
Fat free mass | 47.99 | 47.87 | 0.94" 51.44 52.56 | 0.62" 55.67 57.07 | 0.31"™ 64.42 64.23 0.94 s
(kg)

Note: *: Significant at 95 % and ns: non-significant
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Conclusion

Cigarette smoking and obesity are leading public health concerns. Both increase the

risk for cardiovascular disease, cancer, and metabolic abnormalities. These findings suggest

that smoking can increase obesity-related comorbidities related to increased visceral adiposity.
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Abstract

Wheat grass is nature's best gift for a healthy life. It contains all essential nutrients such as
vitamins, minerals, exogenous enzymes and high antioxidants because of its rich source of
chlorophyll. It is used to treat the sickness and overcome deficiencies due to its medicinal value.
Wheat grass is employed for curing several diseases starting from simple headache to anemia,
diabetes, cancer, blood pressure etc. Wheat grass can be consumed in the form of juice, sherbet
and dry powder. Pharmaceutical industry produces wheat grass as tablets and capsules which are
readily consumed and also many new products using wheat grass are developing. When compared
to the merits of wheat grass, the side effects and disadvantages of this grass are less and
unrecognized. Even though the wheat grass is popularized worldwide, the knowledge of this
magical herb is unknown to many people. This pilot study was designed to know the familiarity of
wheat grass among people and its health benefits. A questionnaire survey is used to collect the
information about wheat grass from people in Pondicherry. Randomly 100 households were
selected and answers were recorded. According to their response 34% were new to the word
wheat grass and 50% were unaware about its health benefits and edible products of it. Since
Pondicherry is a rural area and agriculture of wheat grass is not their farming culture, people
have less knowledge about it. Hence the health benefits of the wheat grass have not yet reached

the people residing in Pondicherry.

Keywords: wheat grass, medicinal value, wheat products, Puducherry.
Introduction
Wheat grasses are cotyledons of the common wheat plant and also called Triticum aestivum

and its family name is Gramineae. Triticum is a species of annual grasses and occurring every

second year. The tender growth of wheat plant consists of a compressed stem and numerous

110


mailto:meera271190@gmail.com

straight lanceolate leaves. Wheat grass is widely cultivate in the region of Mediterranean and its
native place is Southwest Asia and also cultivated almost around the world. Commonly, 15-20
genuses are recognized. Wheat grass is a better source of all the nutrients. It has great amounts of
copper, iron, magnesium, manganese, phosphorus & zinc. Wheatgrass is a good source of
tocopherols with significant level of vitamin E potency. It contains 70% chlorophyll, which is
almost chemically equivalent to haemoglobin. Both chlorophyll and hemoglobin divide a same
atom structure to generate their specific molecules. The only contrast is that the mid element in
chlorophyll is magnesium and in hemoglobin is iron.

Wheat grass activates metabolism, reinstate alkalinity to the blood, its plethora of alkaline
minerals aids to reduce high acidity in the blood. Wheatgrass is also acts as a detoxifier and helps
to bring back healthy cells. Wheat grass is freshly juiced or dried into powder human
consumption; both the type provides chlorophyll, amino acids, minerals, vitamins and enzyme.

Wheatgrass has been traditionally used, since ancient times, to treat various diseases and
disorders. It has been used medicinally for years all over the world because of its therapeutic
properties.

Objectives

e To find out the knowledge of wheat grass.
e To assess the awareness about the wheatgrass health benefits.

Methods and Materials:

To identify the knowledge of wheat grass, a total of 100 peoples were involved. Both Men and
Women were randomly selected to be part in the study. From the selected people, the information
is gathered with help of a questionnaire. Assessment of wheat grass familiarity is based on the

questions like whether they know about wheat grass and its medicinal value, how they aware of it

and are they ready to take wheat grass supplements. The responses were marked.
Analysis and Interpretation of Data.

The collected data was compiled and analyzed. To have an overview of the study Percentages

is used.
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Result and Discussion

Knowledge about Wheat Grass

From the following table it can be cleared that out of 100 households who have been
assessed for their knowledge about wheatgrass, 66 percent heard about the wheatgrass from
various source like newspaper 25 percent, family/ friends 13, online 12 percent and TV is 16

percent. 34 percent of people doesn’t heard about the word called wheatgrass earlier and its new to

them.

Table: 1.1 Knowledge about wheat grass

Knowledge of Wheatgrass Number Percent
from the Source (n=66)
Newspaper 25 38.8
Family/friends 13 19.6
Online 12 18.1
TV 16 24.2

Figure: 1.1 Knowledge about wheat grass
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Aware of Health Benefits of Wheatgrass

Those who are knowledge about the wheat grass, 32 persons were saying it will use for
increasing blood volume, 45 peoples told helps in digestion, 34 households knows it improves
antioxidant in body and 46 persons believes it helps to reduce the severity of other diseases like

diabetes, ulcer, anemia, cancer. The following table and figure 1.2 show the Awareness of Health

benefits of Wheatgrass
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Table: 1.2 Aware of Health benefits of Wheatgrass

Aware of Health benefits of Number

Wheatgrass (n=66)
Increase blood volume 32
Helps in digestion 45
Improve antioxidants 34
Aids in other diseases 46

Figure: 1.2 Aware of Health benefits of Wheatgrass

Aware of medicinal uses

Acceptance of Wheatgrass Supplements

The people who are having wide knowledge about wheatgrass 52 percent were are ready to
take its supplements in their daily life to reduce the disease risks and to lead a healthy lifestyle and

8 percent were not accept the supplement intake.

Table: 1.3. Acceptance of Wheatgrass supplements

Acceptance of Number Percent
wheatgrass (n=66)
supplements
Accept 52 78.7

Un accept 8 12.3

113



Figure: 1.3 Acceptance of Wheatgrass supplements
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The above table and figure 1.2 show the Acceptance of Wheatgrass supplements.
Conclusion

Wheatgrass is a super food filled with many nutrients and amazing health benefits. It can be
consumed as fresh juice or in powder form. The wheatgrass can grow as an indoor or outdoor
plant and its juice can drink everyday as health tonic. Many researches are proved the benefits of
wheatgrass, still from the study it’s proven that not all the people know about the wheat grass and
its medicinal value. Hence awareness should be given to the common people about super potent
food like wheat grass which is easily available with low cost for being healthy and free from

diseases.
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Abstract

Dietary guidelines universally advise consuming plant-based diets. Interest in
polyphenols is mainly focused on the contribution of their antioxidant activity which are
classified as stilbenes, flavonoids, phenolic acids, and lignans. Among these dietary lignans
belong to the group of phytoestrogens and were found mainly in oil seeds viz., flaxseeds, and
sesame seeds. Lignans as well as the beneficial fatty acid composition and high fiber content,
have made oil seeds an important source of functional food or nutraceutical ingredients.
Various studies have shown that lignans-Secoisolariciresinol diglucoside (SDG) in flax seeds,
and soluble sesamin and sesamolin in sesame offer various health benefits, viz., protective
effects against cardiovascular diseases, and cancer. These health benefits were due to the
antioxidant properties of lignans. Hence, this review focuses on the potential health benefits
from the consumption of oil seeds containing natural lignan. Current evidence highlights the
bioactive properties of lignans as human health-promoting molecules. Thus, dietary intake of
lignan-rich foods could be a useful way to prevent chronic illness viz., certain types of cancers
and cardiovascular disease.

Keywords: Lignans, flax seed, sesame seeds, pumpkin seeds, nutraceutical.

Introduction

Linseed commonly known as flax seeds and Sesame are the principal oilseed crops in
India. These oils are abundant in essential nutrients, such as n-3 and n-6 polyunsaturated fatty
acids, peptides and proteins, vitamins, and different bioactive compounds [1].

Lignans, which are also known as phytoestrogens are polyphenolic compounds widely
distributed in plants. Lignans are non-nutrient, non-caloric bioactive components, and their
highest concentration is found in flax and sesame seeds while lower concentrations are in
grains, other seeds, fruits, and vegetables [2].

Flaxseeds (Linum usitatissimum) present as an incredible enthusiasm because of the
high substance of bioactive mixes viz., phenolic acids and lignans, dietary fiber, and

fundamental omega 3, 6, and 9 polyunsaturated fatty acids [3, 4]. The parts of flaxseeds, which
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give various medical advantages, are fiber, lignans, and w-3 and w-6 polyunsaturated fatty
acids [5].

Sesame (Sesamum indicum L.) is a plant from the Pedaliaceae family and is consumed
as a food ingredient, while 65% is used as an edible oil for food preparation [6]. Several
bioactive compounds have been identified in sesame such as phenolics, phytosterols, phytates,
lignans, and tocopherol [7]. Especially, the lignans viz., sesamin, sesamolin, sesamol, and
sesaminol present in sesame seed are primary functional compounds that have properties which
are beneficial to human health [8].

Table 1-Lignan content of flax seed & sesame seed (mg/100g food)

Oilseed | LAR | MAT | SEC SYR | SES SEI SEN Source [9]
Flax seed | 11.46 | 6.68 | 257.6 | 257.6 |- - - Rothwellet al.,
fee:;me 1037|2079 |01 |02 |538.08]|102.86 | 133.04 | 20*3

Lariciresinol (LAR), Matairesinol (MAT), Secoisolariciresinol (SEC), Syringaresinol (SYR),
Sesamin (SES), Sesaminol (SEI), Sesamolin (SEN).

Health Benefits of lignan-rich oil seed

Flax seeds represent one of the best dietary sources of lignans, exhibiting a higher
lignan content than legumes or grains. Diets rich in flax seeds are associated with a reduced
risk of various diseases, viz., cardiovascular disease, osteoporosis, diabetes, and prostate and
breast cancers by decreasing the circulating glucose, LDL and total cholesterol levels [10].
Noreen et al., (2022) [11] investigated the health properties of secoisolariciresinol diglucoside
(SDG) from flax seed in rats fed with high-fat diet, compared to control, treatment group
consuming a SDG showed a significant improvement in serum levels of triglyceride, total
cholesterol, LDL-C, VLDL-C, aspartate aminotransferase, alanine aminotransferase, alkaline
phosphatase and malondialdehyde, and improved activities of catalase, and superoxide
dismutase (SOD) enzymes. A cohort study has demonstrated that flax seed and flax seed-
incorporated product intake was associated with a significant reduction in breast cancer risk
[12].

A cross-sectional study conducted on Warsaw population by the National Institute of
Cardiology, Poland, demonstrated that total dietary lignan consumption does not have any
impact on cardiovascular disease risk factors in post-menopausal women. However a lignan -

Lariciresinol have shown a minor effect on hypercholesterolemia [13].
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Epidemiological studies have shown that sesame lignans have beneficial effects in
regulating blood lipids and improving liver function [14]. The range of total lignan content in
yellow, black, brown, and white sesame seeds was 2.52~5.94, 3.56~12.76, 2.66~6.68, and
2.83~5.66 mg/g, respectively. Sesamin is one of the most abundant lignans in the composition
of sesame seeds and has good physiological activity. Studies have found that sesamin has good
antioxidant properties, cholesterol-lowering, lipid metabolism regulation, blood pressure
stabilization, and anti-tumor effects [15, 16].

Lim et al., (2007) [17] investigated the comparative effect of sesamin and sesamolin on
hepatic fatty acid metabolism in rats. They found that, compared to sesamolin, Sesamin was
more effective in reducing serum and liver lipid levels.

Shimayoshi et al., 2019, [18] investigated the effect of sesame lignan on age-related
cognitive decline in Senescence-Accelerated Mice. They used reactive carbonyl species (RCs)
as markers of oxidative stress. These results suggest that sesame lignans can prevent age-
related brain dysfunction via anti-oxidative activity by reducing the RCs - 4-hydroxy-2-nonenal
in the cerebral cortex and liver.

Conclusion

To reduce the overburden on the health care system by a continuous preventive
mechanism, functional foods, and nutraceuticals may provide a natural resource from plants.
Plant foods as medicines are assuming greater importance in the primary health care of
individuals and communities in many underdeveloped, developing, and developed as well as
developing countries. Flax seed and sesame seed as a whole are medicinally as well as dietary
important for the human being. The biological activity has been known for ages. The most
worked-out biological activity is related to lignans and dietary fibre. Most of the human diet
and health studies to date show beneficial effects have using whole flaxseed and sesame seed,
seed flour, oil, and defatted meal in various forms. Still, there is huge scope for economic
extraction, modifications, and clinical evaluation of various phytoconstituents to make it a true
functional food and dietary supplement. Various clinical studies discovered that oilseed
constituents provide disease-preventive and therapeutic benefits. This encourages the
development of new branded healthy and functional foods using oilseeds. Hence more food
formulations can be developed from flax seeds and sesame seeds to explore the Health Benefits

of these lignans-rich oil seeds for subjects with cardiovascular diseases and cancer.
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Future perspective

So far, these two major lignan-rich oil seeds have been scientifically studied, there are

some other oil seeds viz., Pumpkin seeds, sunflower seeds, and safflower seeds which are rich

in lignan but they have to be explored.
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Abstract

Coronary artery disease (CAD) is one of the most common cardiovascular illnesses
impacting the worldwide human population. The prevalence of coronary artery disease may rise
with a diet high in refined carbohydrates and saturated fats. A study demonstrated that CAD risk is
higher in those with elevated serum levels of VWF and IL-6. The plant-based Mediterranean diet,
replacing saturated fats with healthy fats, dietary sodium reduction is found to have reduced BP
and decreased risk for cardiovascular events. It results in endothelial dysfunction and
inflammation. Early identification and treatment efficacy for early-onset coronary artery disease is
vital and safe. The primary risk factors for coronary artery disease are lifestyle variables, which
include homocystinuria, diabetes mellitus, hypertension, smoking, obesity, and psychological
stress. Primary preventive measures (such as, Lifestyle changes, eating a healthier diet, physical
activity, reaching a healthy weight, and quitting smoking) are intended to prevent cardio vascular
events with high risk but no previous history. Therapy aimed at preventing more heart damage in
patients with a history of coronary artery disease is known as secondary prevention. that nutritious
fruits may protect against cardiovascular diseases. Opting for the consumption of fruits, which may
possess varying levels of active components based on factors such as the food origin and season,
would provide a more practical means for maintaining consistent protection against coronary
artery disease (CAD) A dietary strategy for nutrition therapy in coronary artery disease can be a
successful technique, yielding significant and demonstrable improvements.
Keywords: coronary artery disease, lifestyle changes, plant-based diet, preventive measures,

physical activity

Introduction
Nutritional status influences the eventual outcome of coronary artery disease.
Cardiovascular disease is one of the most prevalent causes of illness and death globally. Despite
recent clinical developments in healthcare therapy and percutaneous coronary intervention (PCI),
which include imaging equipment and second-generation drug-eluting stents, global cardiovascular
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fatalities continue to rise as the population ages and grows [1]. Atherosclerosis, the most prevalent
cause of cardiovascular disease, is the outcome of a complex set of processes that occur within the
artery wall, encompassing rheology, lipid metabolism and inflammation. The consequent stenoses
in the coronary, renal, precerebral, and peripheral arteries cause end-organ ischemia,
thromboembolism, and necrosis. Dyslipidemia, marked by decreased HDL-C, has been linked to
Current coronary artery disease manifestation. Given the relationship between inflammation and
high density lipoprotein -C in atherosclerosis, adding High Density Lipoprotein-C with associated
inflammatory measures can provide a more accurate risk assessment of coronary artery disease [5].
Obesity, type 2 diabetes mellitus, hypertension, metabolic syndrome, and coronary artery disease
all have a complex relationship with diet [1]. Inadequate consumption of folic acid, and to a lesser
extent, vitamins B6 and B12, raises homocysteine levels. Hyperhomocysteinemia is a distinct risk
factor for atherosclerosis, coronary heart disease, and venous thromboembolism. Plant-based diets,
such as fruits, have shown promising results in both the avoidance and cure of coronary artery
diseases. The results of observational and clinical research have demonstrated that eating fruit
reduces the incidence of CVDs, which is attributed to the presence of bioactive chemicals [4].
Current coronary artery disease therapy options need a mechanistic approach, customized therapy
recommendations, and tight collaboration across disciplines and organizations. Whereas a patient
with severe ischemia requires rapid invasive therapy with the goal of delivering reperfusion, the
focus of attention with chronic coronary artery disease, aside from treating symptoms, is
determining the risk of infarction from a prognosis perspective. Invasive medical care of exercise-
induced ischemia largely alleviates symptoms and is, consequently, less time-critical [3]. Research
suggests that nutritious fruits may protect against cardiovascular diseases. Opting for the
consumption of fruits, which may possess varying levels of active components based on factors
such as the food origin and season, would provide a more practical means for maintaining
consistent protection against coronary artery disease (CAD) [4]. Thus, the purpose of this study is
to determine the relationship between nutrition and coronary artery disease.
Methodology

To conduct this study, relevant literature was searched in many credible scientific
databases, including PubMed, Science Direct, and Google Scholar. The search approach was
conducted. Strategy was performed using various fruits including, Apple, Avocado, Grapes.
Mango, Orange, Kiwi, Papaya, Pineapple and Watermelon. After the screening was finished, the
gathered information was condensed and incorporated into the present analysis [4].
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Results and Discussion
Apple

Research found that ingesting one full apple reduced the possibility of CVDs, ischemic
heart disease, stroke, and significant gastric aortic calcification. Additionally, it resulted in lower
CRP concentrations throughout the body. Apples have been proven to reduce cholesterol, low-
density lipoprotein cholesterol, pulse rate and systolic blood pressure. They can also increase levels of
good cholesterol and endothelial function. Furthermore, it was discovered that apples can lower
plasma lipids, including total cholesterol levels, depending on their intake [4].
Avocado

Few research has explored how consuming avocados impacts lipid and cholesterol levels,
which have been connected to heart disease risk. Avocado oil therapy in a rat model substantially
lowered triglyceride, very low-density lipoprotein (VLDL), and Low-density lipoprotein (LDL)
levels while having no effect on high density lipoprotein. It also significantly lowered high-
sensitivity CRP, indicating the ability to diminish inflammatory responses and positively customize
metabolic syndrome biomarkers. Additionally, avocado pulp serves as anti-platelet and anti-
thrombotic agents, and consuming one avocado daily is advised for substantial enhancement of
cholesterol levels [4].
Grapes

Grapes, particularly rich in polyphenols like flavonoids and flavanols, exhibit significant
health benefits, notably in cardiovascular diseases (CVDs). Clinical studies reveal an inverse
relationship between flavonoid intake, especially flavanols, and CVD risks, indicating a lower risk
with higher consumption. Grape skin extract exhibited antihypertensive and antioxidant benefits in
a deoxycorticosterone acetate (DOCA) salt induced paradigm in rats [4].
Mango

Mango's pharmacological features, including cardioprotective effects, have been studied
extensively. Mango, that includes bioactive elements such as vitamin C, carotenoids, and
polyphenolic molecules, has a capacity to lower cardiovascular risk factors such as high-fat diet,
dyslipidemia, and visceral fat. Mangiferin, a substance rich in mango peel, seeds, and kernel, has
been found to protect rats against myocardial infarction by reducing degenerative modifications,
lipid peroxide era, and maintaining normal cardiac marker activity of enzymes. Overall, mangiferin
appears to be cardioprotective in rats. reactive oxygen species (ROS) can harm biological elements
such as proteins, lipids, and nucleic acids, leading to changes in structure and function. Vitamin E,
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vitamin C and B-carotene, which are drastically abundant in mango, have claimed to be key dietary
antioxidants in preventing and treating multiple chronic conditions, specifically CAD [4].
Orange

Consumption of orange juice has been associated with a reduction in cardiovascular risk
factors. A new rat research demonstrates that this substance may affect cardiac enzymes such as
monoamine oxidase, phosphodiesterase, and angiotensin-converting enzyme. Research suggests
that orange can prevent and control CVDs by hindering enzymes to minimize oxidative damage.
Controlled alcoholic fermentation may increase flavanones, carotenoids, and melatonin levels in
orange juice, while additionally improving antioxidant capacity. Fermented orange juice showed
higher absorption of polyphenols compared to regular orange juice [4].
Kiwi

Kiwifruit, which is high in vitamin C, vitamin E, folic acid, flavanols, anthocyanidins, and
soluble fiber, has feasible cardiovascular benefits. According to research, it can lower platelet
reactivity, enhance thrombosis prophylaxis, and positively alter physiological signs for people with
metabolic disorders related with cardiovascular disease. A study found that including three
Kiwifruits into a daily diet resulted in lowered systolic and diastolic 24-hour blood pressure among
men and women aged 35 to 69 with moderately raised blood pressure compared to one apple.
Green and gold kiwifruit, which are high in vitamins C, E, K, folate, carotenoids, potassium, fiber,
and phytochemicals, have been linked to increased HDL-c, lower TG, platelet aggregation, and
lower blood pressure. The presence of vitamin C, vitamin E, polyphenols, and a favorable Na+/K+
ratio adds to their physiological benefits [4].
Pomegranate

Pomegranate peel, seed, and juice have been experimentally shown to be rich in high levels of
antioxidants and powerful anti-hypertonic effects. Pomegranate's major bioactive component,
punicalagin, has been associated with cardiovascular protection because to its strong antioxidant
properties. A study on streptozotocin-induced diabetic Wistar rats with angiotensin Il-induced
hypertension found that administering pomegranate juice (100 mg/kg and 300 mg/kg) for 4 weeks
significantly reduced ACE activity and mean arrhythmia, suggesting antihypertensive effects.
These findings have the potential to promote an antioxidant environment and reduce the incidence

of atherosclerosis [4].
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Papaya

It has been reported that possess various pharmacological properties contributed by
different parts. For example, the pulp contains vitamins A, B complex, E complex and vitamin C,
such as pantothenic acid, folic acid, and minerals like magnesium and potassium. These
compounds are significant antioxidants that are present in papaya. The nutrients found in papaya
have shown beneficial effects, including a substantial improvement in the cardiovascular system,
protecting against CVDs, heart attacks and strokes [4].
Pineapple

Pineapple contains a substantial amount of dietary fiber and various plant compounds such as
bromelain, gallic acid, catechin, epicatechin, and ferulic acid. Biological studies have demonstrated
the significant effectiveness of pineapple in combating cardiovascular diseases (CVDs) owing to its
numerous therapeutic properties. Pineapple is rich in various biological components, including
bromelain, which contribute to its positive impact on health. The antioxidant and lipid-lowering
properties of pineapple make it beneficial in reducing cardiac lipid peroxidation and inflammation
induced by hypercholesterolemia in a living organism. Pineapple has been identified as a
potential candidate for protecting the heart from the effects of hypercholesterolemia, as
indicated in certain studies [4].
Watermelon

It has been documented that watermelon contains a substantial amount of fiber, vitamins,
minerals, and bioactive elements like L-citrulline, lycopene, and alpha, which play a vital role in
preventing cardiovascular diseases (CVDs). Numerous studies have investigated the impact of
watermelon, whether in the form of juice or extract, on reducing CVD risk factors. For example,
Connolly et allll discovered that the consumption of fresh watermelon had positive
cardioprotective effects by mitigating CVD risk factors in overweight and obese individuals. The
intake of fresh watermelon significantly led to a decrease in body weight, body mass index (BMI),
systolic blood pressure, and waist-to-hip ratio. Moreover, it was effective in normalizing the lipid
profile by reducing elevated levels of triglycerides and LDL cholesterol, while concurrently
increasing HDL cholesterol [4].
Conclusion

Overall, the analysis found that nutritious fruits offer cardioprotective benefits. Nutritional
fruits offer therapeutic promise against coronary artery disease however most are still in preclinical
study. Randomized controlled studies can support these findings. All specified fruits are edible and
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conveniently available in the market. Consuming fruits with differed levels of active elements

dependent on food source and season might trigger the creation of healthy fruit-based health

supplements for unchanged CAD prevention. Thus, future views will focus on developing new

medications to cure CAD and producing nutritious fruits [4].
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Abstract

A high protein diet offers numerous health benefits that contribute to overall health and
wellbeing. Protein is an essential macronutrient composed pf amino acids, which are crucial for
various bodily functions. Mechanism by which protein help in weight management are: First, protein
intake help maintain energy expenditure despite weight loss by preventing a decrease in fat free mass
(FFM) in both low calories and standard calorie diets. This is in addition to lowering body weight
(BW). A high protein diet (HPD) can help prevent weight gain following weight reduction as shown by
the study done with long term clinical trials of 6 months. Second, protein has high diet induced
thermogenesis (DIT) than carbohydrates and fats meaning that the body expends more energy to digest
and process it. This can lead to increased feeling of fullness and satiety helping to control appetite and
reduce overall calorie intake. Third, several hormones produced by the stomach, glucagon-like peptide-
1, cholecystokinin, and peptide tyrosine-tyrosine decrease appetite, while ghrelin increases the
appetite. HPD increases the level of the anorexigenic hormones while decreasing the anorexigenic
hormones that leads to increased satiety and hence reduced food intake. In conclusion, HPD is an
effective tool that can prevent obesity related diseases if taken judiciously. But more research is
required to understand the role of different amino acids (AA) in managing weight.

Keywords: High protein diet, Obesity, Fat free mass, Dietary induced thermogenesis, Satiety, Weight
reduction, Weight management

Introduction

The global prevalence of obesity has experienced a rapid rise in recent times, presenting
significant health risks due to its association with various diseases such as metabolic syndrome, non-
alcoholic fatty liver disease, type 2 diabetes, and cardiovascular diseases.” Addressing obesity requires
promoting a negative energy balance, where energy expenditure surpasses energy intake, typically
achieved through an energy- restricted diet. However, adopting such a diet poses challenges, as it may
lead to post- loss weight regain by increasing hunger and reducing fullness.Moreover, conventional
energy-restricted diets often result in the loss of both fat mass and fat-free mass (FFM), hindering the
maintenance of a sustained negative energy balance. To counter this, it is essential to lower energy
intake while simultaneously preserving fullness and FFM. HPD also leads to the production of
hormones that promotes satiety and keep hunger reduced. One effective strategy is the implementation
of a high-protein, energy-restricted diet. This review explores the clinical evidence supporting the
weight-loss effects and potential side effects of a high-protein diet (HPD). It also discusses various
mechanisms through which HPD enhances satiety, induces weight loss, and preserves FFM.
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Mechanisms of HPD-Induced Weight Loss

Dietary protein has multifaceted benefits, as it not only reduces body weight through enhanced
feelings of fullness and increased energy expenditure but also enhances body composition by
promoting the growth of fat-free mass (FFM)!. The elevated satiety resulting from protein consumption
is linked to higher blood amino acid (AA) levels, hormones that suppress hunger, increased diet-
induced thermogenesis (DIT), and elevated ketone body levels. High-protein diets (HPD) create a
negative energy balance, where energy expenditure surpasses intake, achieved through heightened DIT
and metabolic rate during sleep. Conversely, low-protein diets contribute to a positive energybalance.

Energy Expenditure

HPD increases energy expenditure by increasing DIT resting metabolism. Daily energy
expenditure can be understood in three separate components:

1. Sleeping metabolic rate or REE, which refers to the energy expended while the body is atrest.

2. DIT or diet-induced energy expenditure, which accounts for the energy required duringthe
digestion and absorption of food.

3. Activity-induced energy expenditure, which is the energy consumed during physicalactivity.

Protein intake generally impacts DIT, as it influences the energy needed for the absorption of
nutrients, initial stages of nutrient metabolism, and nutrient storage. Both total energy intake and the
proportion of protein in the diet play significant roles in determining DIT. In other words, an increase
in calories and protein content corresponds with an increase in DIT. Specifically, DIT ranges from 0%
to 3% of the total energy intake for fats, 5% to 10% forcarbohydrates, and 20% to 30% for proteins.*
Generally, the consumption of dietary protein results in elevated energy expenditure due to its
considerably higher thermic effect of food (DIT) when compared to fats and carbohydrates.
Furthermore, it aids in preserving resting energy expenditure (REE) by preventing the loss of lean
body mass. Moreover, heightened DIT contributes to increased satiety, thereby further contributing to
weight loss.

Satiety Hormones

Satiety hormones play a crucial role in regulating appetite and promoting a sense of fullness,
which can be beneficial for weight loss. Some of the key satiety hormones include:
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SATIETY HORMONE

FUNCTION

Leptin

Produced by fat cells, leptin signals to the brain that the
body has enough energy stored, reducing appetite. Leptin
resistance,however, can occur in individuals with

obesity, leading to decreased effectiveness.

Insulin

Produced by the pancreas, insulin helps regulate blood
sugar levels. It also plays a role in signalling the brain
about the availability of nutrients, influencing feelings

of satiety.

Peptide YY (PYY)

Released by the digestive tract, especially in the small
intestine and colon, PYY helps reduce appetite by
signalling to the brain that there is enough food in the
digestive system.

Ghrelin

Produced in the stomach, ghrelin is often referred to as the
"hunger hormone™ because its levels increase before
meals, signalling hunger to the brain. Weight loss can be
influenced by reducing ghrelin levels.

Cholecystokinin (CCK)

Released in the small intestine, CCK is involved in the
digestion of fats and proteins. It also helps to reduce
appetite bysignalling satiety to the brain.

Glucagon-Like Peptide-1 (GL

Released from the intestines in response to
food intake, GLP-1 helps regulate blood sugar levels and
promotes a feeling offullness.

Oxyntomodulin

This hormone is released in response to food intake and
contributes to the feeling of satiety. It is related to both
GLP-1 and
glucagon.

Gluconeogenesis

Elevated gluconeogenesis triggered by the consumption of dietary protein represents another
mechanism through which a high-protein diet (HPD) induces weight loss. In the context of HPD,
amino acids remaining post-protein synthesis participate
gluconeogenesis. This dietary pattern enhances the expression of phosphoenolpyruvate carboxy kinase,
an enzyme initiating gluconeogenesis, and glucose-6- phosphatase, an enzyme crucial in the final
phases of gluconeogenesis. Consequently, the heightened energy expenditure in gluconeogenesis
contributes to weight loss. Additionally, the increase in glucose due to gluconeogenesis, along with the
subsequent rise in hepatic glycogen synthesis resulting from elevated glucose levels, is recognized for

intensifying the feeling of satiety in the brain.
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Ketogenesis

A high-protein diet, in itself, does not typically induce ketogenesis because proteins are not
converted into ketones as readily as fats. However, a ketogenic diet is characterized by a low-
carbohydrate intake, moderate protein intake, and a high intake of fats. By reducing carbohydrate
intake, the body is prompted to enter a state of ketosis, where it relies on fat breakdown for energy,
producing ketone bodies in the process. Consumption of moderate amount of protein is essential to
promote excess fat stores breakdown, sparing of lean muscle, and increase in insulin sensitivity.

Possible Harmful Effects of HPD

While a high-protein diet is often lauded for its potential benefits, such as muscle building, weight
loss, and satiety, it is crucial to recognize and consider the associated risks. It is crucial for individuals
considering a high-protein diet to consult with healthcare professionals or nutritionists to ensure a
balanced and sustainable approach that meets their specific health needs and mitigates potential risks.
The risks associated are:

1. Kidney Damage: Excessive protein intake may put a strain on the kidneys, particularlyin
individuals with pre-existing kidney conditions.

2. Digestive Issues: High-protein diets, especially those rich in animal proteins, may lead to
digestive issues such as constipation, bloating, and discomfort. This can bedue to a lack of
fiber in some protein-rich foods.

3. Dehydration: High protein intake can increase the body's need for water. If you don't
adequately hydrate, it may lead to dehydration, as the kidneys need more water to flush out
the byproducts of protein metabolism.

4. Bone Health: Some studies suggest that very high protein intake, especially fromanimal
sources, might be associated with increased calcium loss through urine, potentially
impacting bone health over the long term.

5.  Nutrient Imbalance: A diet excessively high in protein might lead to an imbalance in
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nutrient intake. Relying heavily on protein may result in insufficient consumption of other
essential nutrients like carbohydrates, fats, vitamins, and minerals.
Conclusion

The weight loss caused by HPD is attributed to heightened feelings of fullness and greater energy
expenditure. This enhanced sense of fullness is thought to stem from heightened levels of appetite-
suppressing hormones, reduced levels of appetite-stimulating hormones, increased diet-induced
thermogenesis (DIT), elevated plasma amino acid levels, enhanced hepatic gluconeogenesis, and greater
ketogenesis resulting from increased protein consumption. Protein is recognized for boosting energy
expenditure due to its significantly higher DIT compared to carbohydrates and fat. Moreover, increased
protein intake helps maintain resting energy expenditure (REE) by preventing a decrease in fat-free
mass (FFM). In conclusion, HPD not only promotes safe weight loss but also prevent obesity and
obesity-related diseases, such as metabolic syndrome, non-alcoholic fatty liver disease, type 2 diabetes,
and cardiovascular diseases.
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Abstract

Kefir is a fermented probiotic product made from the symbiotic relationship of yeast
and bacteria within the kefir grains. The lactic acid bacteria and yeast are encapsulated in the
exopolysaccharide and protein structure of the grains. With the changing times, people are
becoming increasingly aware of the nutritional aspects and therapeutic advantages of Kkefir.
This fermented dairy product has been known to provide its regular consumers with a plethora
of benefits. It is rich in Vitamins such as Vitamin B1, B5, and C as well as vital amino acids
(like valine, isoleucine, and methionine, among others), and minerals (Potassium, calcium,
copper, and others). It helps to modulate serum cholesterol levels by the production of
deconjugated bile acids and inhibition of HMG CoA reductase. The cell-free fraction helps in
increasing lactose tolerance and also has anti-tumoral, anti-carcinogenic, antimutagenic, and
wound-healing properties. It also reduces oxidative stress along with inhibition of inflammatory
action. Kefir is a natural food preservative that also protects against intoxication. It is also
beneficial in the elevation of heart health, bone health, and digestive health. The structure of
the kefir grains makes the microbial interactions in it complex. This article reviews the studies
on Kefir as a probiotic while proving its health and nutritional benefits along with the growing
popularity of the product in present times among the masses. It also discusses the possible
development avenues of kefir.
Keywords: probiotic, anti-microbial, fermented drink, kefir grain, kefir
Introduction

Probiotics have always been associated with health benefits. Those who consume them
daily get benefits such as improved gut health, improved immune system, and many such
benefits. Kefir originated in the Caucasus, Tibetan or Mongolian mountains where the
grains were passed from one generation to the other in the form of family wealth. ® It is an
acidic, fermented, probiotic drink that has a mixture of lactic acid bacteria and yeast in a
symbiotic relationship. Kefir grains resemble cauliflower, exhibiting an elastic, irregular,
gelatinous texture, with ivory or white color, and varying sizes of 0.3 to 3.5 cm in diameter. ©
Stored at 4°C, grains remain active for 8-10 days and room temperature drying extends

activity for 12-18 months. Freezing at -20°C is the most effective preservation method.
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Kefir has a viscous texture with small amounts of alcohol and some carbonation. It is
mainly of two types, milk kefir and water kefir, both having different therapeutic properties.
Milk kefir is produced primarily from cow’s milk but it can be produced using buffalo, goat,
almond, or soy milk as well.® When the fermentation occurs, an exopolysaccharide unique to
kefir is produced. This is known as kefiran and it makes up a large part of the kefir grains. This
is a contributing factor to the texture and rheology of the finished product.

This review will take into account the various health and nutritional benefits of the kefir
drink. Kefir has recently gained a lot of popularity in the research field due to its complex
structure and the benefits provided to the host on its consumption.

Proximate and Nutritional Composition

The proximate and nutritional value of kefir are dependent on the type of milk used in

the case of milk kefir and it differs from that of water kefir. The observed values of cow milk

kefir are as follows

Proximate and Nutritional Aspects Value
as well as other compounds

Moisture 90%

Sugars 6%

Fat 3.5% ( Less than 10%)®

Protein 3% (At least 2.7%)

Ash 0.7%

Lactic Acid 0.8% to 1.0% (At least 0.6%)"

Ethanol 0.5 to 2.0%

CO2 0.08% to 0.2%

Alcohol Amount not specified

Compounds and Nutrients Names

\/itamins B1, B2, B5, C, A, K, and carotene

Minerals Mg, Ca, P, Zn, Cu, Mn, Fe, Co,
and Mo

\Volatile compounds Ethanol, Acetyldehyde & diacetyl
e

Bioactive compounds Agmatine, N-methylputrescine,
penicillamine, histamine and
others®
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Microbial count in kefir bacteria

The microbial composition of kefir has evolved in the many years since it has been
around. The total number of microorganisms in the drink should be at least 10" CFU/ml.
There have been additions and loss of genes and bacteria and the yeast used in the production.
The most commonly used bacteria are Lactobacillus, Lactococcus, Streptococcus, and
Leuconostoc. @ They account for 37-90% of the total microbial composition in Kefir. The
proportions differ between the grains and milk as well. The levels of S. thermophilus and L.
lactics are more in the fermented milk in comparison to the kefir grains. This is due to the
increase in temperature when fermentation takes place or in the case of Lactobacillus the
bacteria is present deeper in the grain and thus it is harder for them to escape in the milk. The
most dominant species of bacteria in kefir grains are Firmicutes and Proteobacteria. The kefir
milk contains more of the Streptococcaceae family than any other family. The non-lactic acid
bacteria that are abundant is Acetobacter. However, it has been described as a non-essential
contaminant in the drink.
Yeasts

The yeast population also exists in a symbiotic relationship along with the bacteria in
the kefir grains. The yeast should not be less than 10* CFU/ml in Kefir according to the decided
limits. @ Saccharomyces, Kluyveromyces, and Candida are the most commonly isolated
yeasts from kefir drinks and grains. @ When fermentation occurs, the proportion of the yeasts
shifts and the population of lactose-utilizing yeasts(like K. marxianus and K. lactis) increases
while that of non-lactose yeasts (like Saccharomyces) decreases.
Health effects of kefir

Kefir offers a broad range of significant health benefits encompassing physiological,
prophylactic, and therapeutic properties. These effects stem from the diverse bioactive
compounds generated during fermentation and the varied microbiota. The interplay of these
compounds and microorganisms acts independently or synergistically to contribute to these

health advantages.
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Kefir and lactose intolerance

Milk and its derivatives are rich in lactose, but a considerable portion of the global
population faces challenges in lactose digestion due to insufficient intestinal [-galactosidase
activity. ® Kefir grains, naturally containing this enzyme, facilitate lactose reduction during
fermentation, rendering the final product suitable for individuals with lactose intolerance.
Additionally, fermented products like kefir exhibit delayed gastric emptying, aiding lactose
digestion. It is reported that kefir consumption, similar to yogurt, improved lactose digestion
and tolerance in clinically diagnosed lactose-intolerant adults. The study by Hertzler & Clancy
indicated a 54% to 71% reduction in flatulence severity related to milk consumption.®” A study
observed a 30% reduction in lactose content in kefir compared to unfermented milk after the
fermentation period, offering increased comfort for individuals with lactose intolerance. ©
Enzymes released from lysed microorganisms during fermentation may contribute to lactose
digestion like probiotic preparations containing lactic acid bacteria (LAB). Notably, research on
kefir and lactose intolerance is limited, warranting further investigation into kefir's effects and
its efficacy in alleviating lactose intolerance symptoms in humans.

Antimicrobial, antioxidative, and anti-inflammatory properties of kefir

Studies revealed that regular consumption of probiotics with lactic acid-producing
microorganisms positively influenced life expectancy by fostering competition with harmful
pathogens. Extensive research on kefir highlights its significant antifungal and antibacterial
activities.

Kefir's antibacterial properties arise from nutrient competition and the actions of
substances produced during fermentation, such as organic acids, H202, acetaldehyde, CO2, and
bacteriocins. These compounds, similar to nutraceuticals, contribute to preventing
gastrointestinal disorders and vaginal infections.® Kefir exhibits bactericidal effects,
particularly against Gram-positive bacteria, including Salmonella, Shigella, Staphylococcus,
Helicobacter pylori, Escherichia coli, and others. Antimicrobial activity against various
microorganisms, including Candida albicans, Escherichia coli, and Staphylococcus aureus, has
been demonstrated.

In vitro studies indicate kefir's inhibitory action against Streptococcus faecalis and
Fusarium graminearum, suggesting potential antifungal properties against aflatoxin B1. Kefir,
whether from lyophilized commercial grains or fresh, displays antibacterial effects comparable
to antibiotics like ampicillin and gentamicin. ©

Kefir's immunomodulatory effects stems from its microbiota and bioactive compounds

produced during fermentation, activate immune responses, suppress Th2 reactions, and
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stimulate antibody production.® In animal models, kefir demonstrated therapeutic potential in
preventing allergic bronchial asthma and exhibited anti-inflammatory actions by inhibiting

inflammatory processes.

In vivo, the detrimental effects of reactive oxygen species are counteracted by various
antioxidant defense mechanisms, encompassing dietary compounds and enzymatic antioxidants.
A toxicity test in rodents involving carbon tetrachloride (CCl4), found that kefir exhibits an
antioxidant effect higher than vitamin E. ® Similarly, a study investigated the impact of kefir
supplementation on rodents induced by oxidative stress by lead (Pb). ® After a 6-week
treatment, kefir consumption elevated glutathione peroxidase and reduced malondialdehyde
levels, suggesting its potential to control oxidative stress.

A study assessed the antioxidant activity of kefir from goat and cow milk, noting its
significant ability to neutralize radicals and inhibit peroxidation. () This antioxidative property
may contribute to reducing DNA damage and, consequently, underscores kefir's potential as an
anticarcinogenic agent.

Cholesterol and blood sugar regulation

Probiotic dairy product consumption, including kefir, has been suggested to reduce
circulating cholesterol. A study reveals significant reductions in serum cholesterol, LDL-
cholesterol, and TAG concentrations with probiotic dairy product intake. © Proposed
mechanisms include LAB inhibiting cholesterol absorption, increased SCFA production, and
enhanced deconjugation of bile acids.

Regarding plasma glucose control, kefir consumption has shown positive effects in
diabetics, leading to reduced fasting glucose levels and glycosylated hemoglobin. The potential
benefits of kefir in preventing diabetes warrant further investigation, considering its impact on
intestinal microbiota and inflammation.

While kefir demonstrates promise in cholesterol reduction and blood sugar
improvement, additional research is needed to elucidate consistent outcomes and explore its
preventive effects in diabetes.

Hypertension alleviating effects

Evidence points towards the potential of probiotic bacteria or their fermented products
in regulating blood pressure. Research indicates that kefir can inhibit angiotensin-converting
enzyme (ACE) activity through bioactive peptides generated from casein during milk
fermentation. These ACE-inhibitory peptides function by limiting the production of angiotensin
I, a vasoconstrictor, and subsequently reducing aldosterone, a hormone that elevates
serum Na concentration, leading to increased blood pressure. Additionally, ACE-inhibitory
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peptides inhibit the breakdown of bradykinin, a vasodilatory hormone, contributing to blood
pressure reduction.
Anti-carcinogenic activity

Regular kefir consumption positively influences the intestinal microbiota and immune
system, potentially playing a role in modulating carcinogenesis. Studies demonstrated bacterial
strains from kefir binding to mutagens, offering protection against colonocyte damage. ©
Kefir's antitumor effects were observed in colorectal and breast cancer models, inducing
apoptosis and inhibiting tumor growth. Polysaccharides in kefir showed protective effects
against metastasis, while bioactive compounds hindered enzyme activity, preventing carcinogen
conversion. Additionally, kefir exhibited antimutagenic activities, reducing mutagenicity
induced by various substances. Kefir also demonstrated protective effects against radiation-
induced damage in the gastrointestinal tract, making it a potential adjunct for cancer patients
undergoing radiotherapy. The systemic anticancer effect of milk kefir extends beyond the
gastrointestinal tract, impacting organs such as breasts and lungs through improved gut
microbiota and immune function. ®
Conclusion

Kefir, rich in beneficial micro-organisms and bioactive compounds, holds promise as a
functional food. Its safety, low production cost, and ease of incorporation into the diet make it
an intriguing probiotic drink. There are numerous documented physiological effects supporting
the health benefits of kefir. If incorporated into a diet regularly, kefir can help provide health
benefits to the consumer.
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Abstract

Black carrots (Daucus carota subsp. sativus), which are rich in anthocyanins and are
mostly grown in Northern India, are used to make "Kanji," a lactic acid fermented probiotic
beverage. Traditional Kanji is made using black carrots, beetroot and mustard seeds.
Fermented foods are associated with a unique microbiota that raises the concentration of
vitamins, proteins, fatty acids, and vital amino acids. The microbial activity of fermented foods
produces bioactive chemicals such as vitamins, which are recognized to have numerous health
benefits for the human population. Similarly, kanji drink also known as kanjika has the
potential to be a diuretic, uterine stimulant, hepatoprotective, and digestive tract relaxing.
These carrots' primary anthocyanins are produced by acylating cyanidins. Studies have shown
that the fermented Kanji beverage has important physicochemical parameters: lactic acid
0.99%, total sugars 36.32 mg/mL, total reducing sugars 27.16 mg/mL, phenols 40.8 mg/mL,
flavonoids 38.14 mg/mL, antioxidant activity 79.96%, ascorbic acid 110 mg/100mL with pH
3.47and total soluble solids 3°B. Lactic acid bacteria with the capacity to produce vitamin B12
and probiotic potential is found in traditionally fermented food. Consuming fermented foods
can thereby lower the chance of developing vitamin B12 deficiency and other issues. Therefore,
a review has been done to explore the efficiency of black carrot kanji for its innumerable
benefits.

Keywords: Black carrots, kanji, fermentation, lactic acid bacteria, Vitamin Bi».

Introduction

All of the microbes that live in the human gut are collectively referred to as the gut
microbiota. The secret to optimal digestion and overall health is maintaining a balance between
a dominant population of helpful bacteria and managing harmful bacterial populations.
Prebiotics and probiotics play a key role in ensuring healthy balance. Their function in the
treatment of intestinal illnesses, weight loss, nutrient absorption, and allergy diseases has been
extensively researched [8, 5]. The balance of bacteria, viruses, and fungi that inhabit the

digestive tract is referred to as gut health. Strict anaerobes make up a larger portion of the gut
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microbiota than facultative anaerobes do. A wide variety of these bacteria can be found in a
healthy gut, and they work together to break down food, absorb minerals, and remove waste.
An imbalance in gut microbes can be caused by conditions like diarrhoea, constipation, irritable
bowel syndrome (IBS), inflammatory bowel disease (IBD), and gastroesophageal reflux
disease (GERD), which can have a variety of health effects outside of the digestive system.
Stress is another element that may have an impact on gut health. Stress, neurological disorders
can promote an imbalance in gut flora, which can result in digestive issues like IBS. Brain is
also known as second brain as the gut-brain axis (GBA) connects the brain's affective and
cognitive regions to peripheral intestine processes through two-way communication between
the central and enteric nerve systems [0].

Prebiotics are substrates that gut microbes specifically use to provide health benefits.
Prebiotics can be found in a variety of fruits, vegetables, and grains. In India, there are also
commercial prebiotic supplements available as liquids, powders, and chewable tablets. [9]
Probiotics are defined as “live microorganisms which when administered in adequate amounts
confer a health benefit on the host” [1]. For centuries, fermented foods have been an integral
part of the Indian cuisine. The benefits of many of these fermented foods as probiotics have
been discovered with the advancement of contemporary science.

2.4 mcg of vitamin B12 should be taken by adults [3]. It is a micro nutrient which is
obtained from animal dietary sources like up meat, eggs, milk, dairy products, fish, and poultry.
Indian population has a prevalence rate of 47% Vitamin B12 deficiency in northern part of
India. Staple plant-based diet is the major cause of vitamin B12 deficiency [10]

Eloe-Fadrosh E.A et.al in his study told that probiotics may exert their beneficial effect
on the host through changes in gut microbiome composition. By changing the composition of
the gut microbiome, probiotics can improve vitamin B12 status and reducing the number of
intestinal bacteria that are able to metabolize B12. [0]

Methodology

An extensive bibliographical search was conducted using the following keywords:
Indian traditional foods, kanji drink, gut health, Indian probiotics, role of vitamin B12, benefits
of healthy gut, kanji and vitamin B12, some common factors influencing the gut health were

analysed and the key findings are summarized under different headings.
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Results and Discussion
Indian traditional probiotic foods

When fermented, cereals, legumes, fruits, vegetables, milk, meat, and fish products
change for the better. It is known that many of these foods' fermented products have a
remarkably high concentration of probiotic bacteria. The two main microorganisms present in
Indian fermented foods are lactic acid bacteria and Bifidobacteria strains. Indian traditional
fermented foods have been identified and have been shown to be extremely useful probiotics.
While south India is known for its Idli, Dosa, Koozhu, Ambali, Kallappam, Mor Kuzhambu,
and Dabhi, north India is more likely to eat meals like Dhokla, Bhatura, Khadi, and Kanji. [9].

In India, kanji is one of the most popular fermented beverages. Black carrots (Daucus
carota), which are mostly grown in Turkey, Afghanistan, Egypt, Pakistan, and India, are the
main ingredient in kanji dishes. They have strong antioxidant action and may provide
anthocyanin pigment. There exist six distinct types of Black Carrots, which are as follows:
yellow (var. scharrovii Mazk.), violet (var. biossieerii Schweinf.), pink (var. rosseus Mazk.),
orange (var. Zhukovskii Setch.), white (var. albus Alef.), and black (var. vavilovii Mazk.).
Black carrots are naturally fermented with lactic acid and seasoned with salt, crushed mustard,
and/or red chili powder to make kaniji. [7]
Guidelines for use of probiotics

The Consultation recommended using the following guidelines to evaluate probiotic
properties. Probiotic microorganisms should be able to multiply in the gut in addition to being
able to survive passage through the digestive tract in order to be used in meals. They must,
however, be able to withstand the effects of gastric juices and develop in the presence of bile
in the intestines. They must be eaten in a food vehicle that enables them to survive exposure to
bile and transit through the stomach. They belong mostly to the genera Lactobacillus and
Bifidobacterium and are Gram positive bacteria. Other criteria which were considered were
probiotic strains when they are selected for human use, on basis of classification of individual
strains, and identifiable health benefits of different probiotics [0].
Importance of Kanji

Kanji drinks also known as kanjika has the potential to be a diuretic, uterine stimulant,
hepatoprotective, and digestive tract relaxing specially in summers. Kanji is used as a treatment
for liver protection against the effects of hot weather and oxidative stress. Since kanji is made
via a fermentation process, it might include probiotic organisms. Because of their exceptional
quality criteria and high anthocyanin content, black carrots are the centre of attention. Research

has revealed that when seventeen LAB strains from kanji were tested for probiotic qualities
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such cholesterol absorption, bile salt tolerance, acid tolerance, and antibacterial activity against
food-borne pathogens. There is mounting evidence that consuming "probiotic™" bacteria can
support the maintenance of a favourable microbial profile in our bodies. Additionally, it was
claimed that a potential source of vitamin B12 is Lactobacillus plantarum, which was isolated
from the ayurvedic medicinal meal Kanji or Kanjika. [5]. Despite the fact that Kanji has been
in used as a medicinal drink in Indian households it has not been scientifically explored much.
Role of Vit B1.

In the membrane, vitamin B12 acts as a methyl donor. phospholipids,
neurotransmitters, amines, DNA and RNA. myelin-based proteins. Vitamin B12 functions as a
methyl donor Vitamin B12 deficiency damages myelin by raising myelin toxic growth factors
and cytokines. The animal products that make up meat, eggs, milk, dairy products, fish, and
poultry are dietary sources of vitamin B12. Plant meals do not contain vitamin B12, and people
only get trace amounts of the vitamin via their gut flora. Deficiency of vitamin B12 can cause
tingling in the hands and feet, movement disorders when peripheral nerve damage occurs,
megaloblastic anaemia, dyspnoea, rapid heartbeat, cognitive decline, irritability or depression,
and pernicious anaemia. [3]

Kanji and Vitamin B 12

Vitamin B12 originates from microorganisms such as Propionibacterium and
Pseudomonas. As a result, the vitamin can only be found in foods that are fermented by these
bacteria or that are made from the tissues of animals that have eaten foods high in B12 or that
have acquired it from commensally microflora elements that produce B12.When Kanji was
examined for presence of Vitamin B12 by isolating the lactic acid bacteria (LAB) and
fermenting it as a terminal step, it showed abundance presence of Vitamin 12 making it Vitamin
B 12 rich beverage. Hence according to researches consuming fermented drinks like Kanji
prevent vitamin B12 deficiency [7].

Formulation of Kanji

High-quality Indian black carrots are advised to be used in Kanji. Quick rinsed, washed
and uniformly peeled and cut carrots should be used for preparation. The standard kanji is made
using drinking water, mustard powder, red chili powder, black carrot, and black salt. The
ingredients are heated at 100°C to a boil and then allowed to cool to room temperature before
being combined with the remaining components [5].

Quality assessment of Kanji
Sharma, C., Sahota, P. P., & Kaur, S. (2021) performed various quality assessment in

terms of physiochemical assessment like pH, TSS sugar content Flavonoids, antioxidant
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property, ascorbic acid content and presence of vitamin B12 content. They confirmed its
positive therapeutic effect on human health especially gut [8].
Physicochemical analysis of Kanji

On studying different researches on physiochemical assessment in terms of pH, TSS
sugar content Flavonoids, antioxidant property, ascorbic acid content following findings were
taken.
Analysis of pH, TA, TSS, and sugar content

In various researches Standard protocols were followed in the analysis of pH and TA
in the research. AOAC (1984) were referred for determining pH and TA. Calorimetric methods
were used by Dubois et al. (1956) to measure the total sugars. The Kanji beverage's pH, TA,
TSS, and sugar content revealed a significant drop in pH and an increase in TA. After
fermentation, the initial pH of 6 and the TA of 0.21% were reported as 3.47 and 0.99%.
Following spontaneous fermentation, total sugars and reducing sugars were measured at 36.32
and 27.16 mg/mL [8].
Flavonoids and phenols content

All members of the plant kingdom contain the secondary metabolites phenolics and
flavonoids. By interacting with the phenol ring and its resonance stabilizing action, phenols
have an antioxidative impact. The Kanji showed significantly greater quantities of phenolics
and flavonoids (40.8 mg/mL and 38.14 mg/mL, respectively) upon examination. This rise
might be the result of the strains' enzymatic activity and acid generation, which help to liberate
phenols and flavonoids from their complex state into the more soluble free form. [8]
Antioxidant activity (%) by DPPH assay

Percent antioxidant activity was determined by using 1, 1-Diphenyl-2-picryl hydrazyl
(DPPH) method (Brand-Williams et al., 1995) study. Post-fermentation, the antioxidant
content of kanji rise and was found to be 79.96%. This could be due to Kanji drink’s rich
phytochemicals content such phenolics and flavonoids, which are great sources of antioxidants.
[8]
Content of ascorbic acid

Traditionally fermented Kanji had an ascorbic acid level of 90 mg/100 mL when it was
unfermented and 110 mg/100 mL when it was fermented. In researches it was calculated using
2, 6-Dichlorophenol indophenol dye titration method. Ascorbic acid prevents respiratory tract
infection COVID 19 and other diseases. [8]
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Production of vitamin B12 from probiotic L. plantarum

A higher yield of vitamin B12 was obtained from the fermentation process, which
involved an initial 48 hours of anaerobic incubation and a second 48 hours of aerobic
incubation. Even though there was an increase in biomass and bacterial growth during the
anaerobic phase, vitamin B12 synthesis was only visible during the aerobic period that
followed. Better vitamin B12 yields (13 mg/g of dry biomass) are obtained by optimizing
medium component (ZnCly) and combining anaerobic and aerobic conditions during
fermentation. The development of mutant E. Coli ATCC 11105 in the L. plantarum cell-free
culture extract demonstrated the synthesis and bioavailability of vitamin B12. [7]
Conclusion

Kanji, an Indian fermented drink is an essential component of Indian fermented foods.
With the development of modern science, several of these fermented foods have been found to
provide probiotic advantages. Kanji being one of them B12 originates from microorganisms
such as Propionibacterium and Pseudomonas which have beneficial effect as an excellent
source of Vitamin B12. Vitamin B 12 is found in isolated LAB from Black carrot (essential
ingredient of kanji). Hence it is recommended for Gut issues like IBS, diarrhoea and even MNT
of problems associated with in B12 deficiencies. Along with these Kanji has an abundant
amount of ascorbic acid and a source of antioxidant properties. It is suggested that kanji drink
is beneficial and should be incorporated in daily diet. Although more research shall be carried

ut to explore its benefits.
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Abstract
Lactose intolerance is a condition where an individual’s digestive system is unable to

breakdown lactose found in milk into simple sugars, due to the absence of an enzyme Lactase.
In such individuals Calcium deficiency is of huge concern as it leads to osteoporosis and
osteopenia. Calcium is the important mineral which helps in growth and development and
hence there is a need for continuous supply of calcium for healthy growth. A non-dairy source
from Finger millet (Eleusine coracana) a crop with higher calcium content in its grains has a
good potential to be used as an alternative for milk and biofortification. A regular
supplementation has shown significant retention of calcium from finger millet-based diet which
could help in bone accretion during child growth.

Key words: Lactose intolerance, Calcium deficiency, Osteoporosis, Osteopenia, Finger millet.

Introduction

Lactose intolerance is a common digestive disorder affecting millions of people around
the world, caused by the inability of the body to digest lactose which is due to either
insufficient production of lactase (the enzyme responsible to breakdown lactose into simple
sugars) or due to malabsorption. The absence of lactose sugar makes it a digestible alternate
source for lactose sensitive patients and weaning babies [1]. The consumption of milk is
especially important in children with lactose intolerance as they are often calcium deficit. But
it is not possible to consume milk in lactose intolerance children so there is a need for
alternative milk source. In such cases, finger millet is used as an alternative to cow’s milk to

overcome calcium deficiency which is even cost effective.

Calcium is one of the essential mineral required in large quantities by human body for
maintaining overall health in all the vulnerable groups. Its main function is to provide structure
and rigidity, bone health, mediating vascular and muscular contractions and dilations [2]
Claimed to be originated from East Africa, Finger millet is an annual herbaceous plant grown
widely as a cereal crop in the arid and semiarid African and Asian areas. It is a self-pollinating

species [3]. In India the finger millet commonly known as Ragi and is malted and ground into
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flour, which is further used to prepare many types of dishes. It is a good source of nutrients
especially calcium, potassium and other minerals too [4]. The nutritive content is 344mg and
540mg respectively for 100gm. The calcium content varies in white and brown varieties,

whereas white variety of finger millet has more calcium content that that of the brown variety.

A finger millet is a rich source of calcium and an excellent alternative to cow’s milk.
Furthermore, originated from a plant-based product, it is a vegan source for calcium. Granted
that there are many other plant sources that are calcium rich, finger millet is comparatively
cost-effective. Millets are rich in calcium; it is an important mineral which helps in
strengthening of bones till the age of 20-25 and in later age it maintains the density of bone.
The requirement of calcium is high during the growth period of infants and childhood. It plays
an important role in new bone formation and maintaining the existing bone. The products
derived from finger fillet is utilized in bone mass development in growing children as well to

prevent deficiency disorders such as osteoporosis and osteopenia.

Nutritional Composition of Finger Millet

Component Millet Milk Dairy Milk
Protein 7.16 3.26
Energy (kcal) 320.7 72
Carbohydrates 66.82 4.94
Fats 1.92 4.48
Calcium (mg) 364 118

Source : IFCT, T. Longvah R. Ananthan K. Bhaskarachary, K. Venkaiah 2017

Therefore, products derived from finger millet can be utilized in bone mass
development in growing children as well as for preventing osteoporosis and other bone
ailments in adults and aging population. Thus, all the nutritional significance of finger millet
must be properly translated to nutraceutical development and applied to other staple crops

for their possible enrichment.
Methodology

The calcium deficiencies in lactose intolerant infants who were on millet milk as an
alternate source for their growth and development, was studied on albino rats taking different
factors into consideration. This study was to strengthen the background claiming about the

calcium deficiencies in infants even when an alternate source was supplied.
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This experiment was done on albino rats as they have similar physiological functions as
human [5] and hence they were used to experimentally study in laboratory conditions, they
were fed on stock for a period of time and were observed for 6weeks. The stock that the albino
rats were fed was made from finger millet milk. There were certain factors that have
contributed in this study such as animal care, diet, parameters such as weight and height,

collection of tibia, bone ash and sample, statistical data.

1. 12 weanling male albino rats that were 3weeks old were studied in polypropylene rat
cages. The rats were kept in the cage for 3 days to adjust to their new environment at a
temperature 23+2° C, this was maintained throughout the experiment. The 12day and

night cycle was monitored and maintained.

2. The rats were fed on stock for 3days. The day before the experiment they were weighed
(43- 45kg) and were initially grouped into two different experimental groups based on
their weights. The rats were fed on stock daily morning and evening, the left over was
weighed and new fresh diet was fed to the rats. The fresh diet was milk feed given in

the mornings. This diet pattern was repeated for 6 weeks.

3. The weight and height of the rats was constantly monitored and measured, it was
further compared with the control rats. This showed poor growth in the experimental

rats than the controlled rats.

4. By the end of the experiment the rats were sacrificed. The tibia of the individual rats

was collected, burnt to ashes for bone chemical analysis [7].

In all the age groups, average calcium intakes fails to meet the RDAs [8]. As a remedy many
individuals turn on to intake calcium dietary supplements to help meet their calcium needs
[7].For individuals who are lactose sensitive, dietary supplements offer a way to meet the

calcium recommendations for bone health, proper growth and development.
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Fig 1: The effect of calcium in millet milk on growth parameters body weight and length, bone weight and length and
calcium levels of Bone

Source: Kameera Ambati, Dr. K.V. Sucharitha and Prof Thyagarajan, Effect of calcium of lactose free millet

milk for growth and development, International Journal of advanced science and technology, Vol 29, 2020.

Results and Conclusion:

No calcium deficiencies were seen and also there was an observable significant
increase in bone mass of albino rats that were experimented under laboratory conditions
which were fed on millet stock. This shows that finger millet can be a good replacement for
Lactose intolerant individuals by protecting them against calcium deficiencies and also

increase their bone mass.
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Abstract

According to NASA, in the forthcoming years, the number of Indian astronauts visiting space
for missions will be higher. Currently, Indian space foods are significantly fewer in number; So, the
primary focus of the study is to formulate a space food for Indian astronauts. Astronauts face calcium
and bone losses due to the microgravity in space. To meet their calcium requirement, calcium-rich
food sources must be supplemented. Raspberry incorporated yoghurts have already been provided as
space foods in the Shuttle menu. A high source of calcium, finger millet yogurt (E coracana L)
alongside strawberries can substantially satisfy astronauts’ calcium needs. The yogurt cultured with
Streptococcus thermophilus spp. and Lactobacillus bulgaricus spp. prepared from finger millet,
strawberries (genus: Fragaria) and other ingredients will be prepared in the ratios T1 (50:50:50), T2
(50:50:25) and T3 (50:25:25). The analysis of product varies greatly depending on the treatments and
techniques used to prepare them. The freeze-drying method is adopted to process and preserve the
yogurt granules. Freeze-dried products retain their 100% color, texture, flavor, taste, and appearance.
Nutrients in the yogurt granules will be retained, which is why the yogurt is freeze-dried and formulated
as space food. Hence, the Yogurt granules incorporated with strawberry and finger millet will become

a conventional ready-to-eat space food that will be easily consumable for astronauts.
Keywords: Strawberry, yogurt, space food, astronaut, yogurt granules, finger millet
Introduction

The strawberry plant, Fragaria x ananassa, is rich in bioactive compounds, such as vitamin C,
folate, and phenolic components, most of which have substantial antioxidant potential both in vitro and
in vivo. In addition, strawberries have a substantial economic and commercial value and are widely
consumed either raw or processed in the form of jams, juices, and jellies. The agronomic, genetic, and

nutritional qualities of strawberries have been the subject of much research. (Afrin et al., 2016).
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Strawberries are a nutrient-dense food that is considered healthy. Its fructose concentration and
dietary fiber can control blood sugar levels by delaying digestion. Additionally, by satiating hunger,
the fiber component can aid in reducing calorie intake. First off, by delaying digestion, its fructose and
dietary fiber concentrations may help manage blood sugar levels. Additionally, because fiber has a
satiating impact, it may help reduce caloric intake. Because strawberry seed oil is high in unsaturated
fatty acids (w72% polyunsaturated fatty acids), strawberries are a source of beneficial, essential fatty
acids to a lesser extent. Furthermore, there have been no reports of any additional fat-soluble vitamins,
including tocotrienols, in strawberries. (Giampieri et al., 2012).

The term "yoghurt" comes from the Turkish word "jugurt,” which was formerly used to describe
fermented and tart dairy products(Archaina et al., 2019). Lactobacillus delbrueckii spp. bulgaricus and
Streptococcus thermophilus ferment milk to generate yogurt. It has more of several essential elements
than milk, including zinc, folate, niacin, magnesium, riboflavin, thiamin, calcium, phosphorus, and
protein (Hadi et al., 2015, Ademosun et al., 2019). It also has some lactose that has been broken down.
When lactic acid, or enough of it, is added to milk to force it to coagulate, the milk begins to curdle

and becomes yogurt. (Buono et al., n.d.; Chandan, 2017; Santos et al., 2018)

Yogurt is a fermented milk product made by lactobacillus bulgaricus and Streptococcus
thermophilus primarily through the lactic acid fermentation process, which occurs during the anaerobic
fermentation of milk and milk products. In addition, bifidobacteria, Lactobacillus acidophilus, and
Lactobacillus subsp. casei are employed in the fermentation process of yoghurt. Yogurt is made by the

presence of lactic acid in milk, which causes it to coagulate into curds. (Santos et al., 2018)

Finger millet (E coracana L), sometimes known as finger millet, is an essential crop in various
Eastern and Southern African countries as well as India. The finger millet grains are often referred to
as ragi and mandua in the nation of India. (Thagunna et al., 2022) Finger millet ranks fourth globally
in importance, behind sorghum, pearl, and foxtail millet. Finger millet makes for around 10% of the 30
million tons of millet produced globally (Patil et al., 2023).Finger millet is an important staple grain
and source of subsistence in many Asian countries. It can improve dietary intake, boost food security,
encourage rural development, and support the maintenance of environmentally friendly land. (Vila-
Real et al., 2022) (Amadou et al., 2013)
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Physiological Changes of Astronauts During Spaceflight

During their initial days in space, astronauts experience space motion sickness, commonly
referred to as space adaption syndrome. The primary symptoms of the syndrome, which are brought on
by pathologic vestibular system abnormalities, include headaches, nausea, anorexia, exhaustion, and
dizziness. (Bychkov et al., 2021)

In addition, scientists have been interested in how the space environment affects bone health.
When exposed to microgravity, bone resorption rises dramatically while bone production either stays
the same or declines. 1-1.5% percent bone mass is lost each month as a result of this imbalance. This
loss rate is similar to postmenopausal women's annual bone loss rate. Depending on the skeletal site,

spaceflight causes different amounts of bone loss. (Douglas et al., 2020)

Microgravity can impair strength and mass of muscles, particularly in the legs. Disuse atrophy
of muscles in space may be connected to alterations in whole-body turnover of proteins and higher
stress levels. Stein et al. discovered that protein production increased throughout Space Shuttle flights,
but reduced during Mir missions. (Vodovotz et al., n.d.) Food system deficiencies, including nutritional
inadequacy, insufficient caloric supply, inadequate preservation, and nutrient toxicities, have been the

leading cause of fatalities and mission failures in human exploration.

Despite advancements in nutrition and food science, space exploration beyond low-Earth orbit
may provide new challenges. Optimized diet, including fruits, vegetables, and bioactive chemicals, can

boost health and performance rather than just preventing deficiencies.
Materials and methodology
A. Preparation of strawberry and finger millet yogurt powder

Various components are used to make yogurt, such as milk, bacterial cultures, sweeteners,
stabilizers, fruits, and flavors. (Dissanayake et al., 2014)The yogurt production processes are as

follows:
Milk Standardization

Milk standardization is crucial for the manufacturing of yogurt because solid fat (SF) and solid

not fat (SNF) combined (Ramandeep et al., 2017). The Codex Alimentarius Commission states that
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yogurt should contain a minimum of 2.7% and a maximum of 15% in fat. The FAO/WHO guidelines
state that milk must be standardized with a minimum SNF and milk fat content of 8.2% and 3% in
order to accomplish this. The average composition of cow's milk is 4.5% lactose, 3.3% protein, 3.5%
fat, and 0.7% mineral matter. Milk powder is added to the milk combination for the required SNF

concentration. (Dissanayake et al., 2014)
Homogenization

The process of homogenization, which reduces the size of fat globules to achieve homogeneity
and a size of 1um throughout the yoghurt product, is known as size reduction (Ramandeep et al., 2017).
Being homogenized is a highly crucial step in the manufacturing of yogurt because it keeps the fat from
separating from the whey and ensures that the milk is consistently creamy, both of which are necessary
for a high-quality final product. In this process, homogenizers and viscolizers are employed. The
process of milk homogenization involves rapidly pushing liquid milk through a tiny hole to shear the
fat globules apart. (Wadmare VB et al., 2022a)

Pressures used for homogenization typically range from 10 to 20 MPa for 10 to 17 minutes.
The process is typically conducted at high temperatures (550C to 800C) because homogenization is
significantly more effective when the fat phase is liquid (Lange et al., 2020). Serra et al. (2009) noted
that commercial yogurt production has lately begun to use ultra-high-pressure homogenization. As a
result, yogurt's firmness and water-holding ability have increased as compared to the traditional

homogenization procedure. (Dissanayake et al., 2014)
Pasteurization (heat treatment)

In the process of making yoghurt, pasteurization aims to eliminate all pathogens from the milk,
significantly lower the overall bacterial count for better quality, and destroy lipase and other milk
enzymes. In the production of commercial yogurt, milk is pasteurized using a plate heat exchanger.
The mixture is heated to 90 or 95 degrees Celsius for 3 to 7 minutes (5 minutes) and then cooled to
fermentation temperature. According to Corrieu and Be'al (2016), the heat exchanger can be used in a
continuous process (High temperature short time (HTST) method) or a batch process (Holding method

or low temperature long time (LTLT) method).
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Inoculation and Fermentation

The mixture is allowed to cool to 43-46°C after pasteurization. In proportion to the yogurt
mixture, 2% (v/v) of starter culture is added (Weerathilake et al., 2014).Staphylococcus thermophilus
and Lactobacillus bulgaricus are typically found in a 1:1 ratio in a conventional starting culture. Lactose
is transformed to lactic acid during bacterial fermentation, lowering the pH of the milk from 11.6.7 to
< 4.6. This results in the production of a gel or coagulation of the casein protein. Milk acidification is
the term for this process (Lange et al., 2020). Volatile chemicals are created as milk becomes acidified,
giving yogurt its distinct flavor and scent. (Ramandeep and others, 2017)

Cooling and Packaging

Yogurt packing and cooling depend on its physical kind, such as stirred or set. To make swirled
yoghurt, the mixture is fermented in a tank, then broken and mixed before packaging and cooling. Set

yoghurt is made by filling a packing material with the mix, fermenting/incubating it, and then cooling.
Strawberry puree
The required quantity of strawberries will be cleaned and crushed to become puree.
Finger millet slurry
Finger millet was boiled with water until it was obtained as a slurry.
Strawberry and finger millet Yoghurt

The prepared yoghurt will be mixed with strawberry puree, finger millet slurry, maltodextrin,

and stevia powder in three variations as T1 T2, and T3.
Lyophilization

The freeze-drying lyophilization will be performed with minor modifications to the procedure
described by Saikia et al. (2015). The freeze dryer was cleansed thoroughly with cotton and ethanol.
The yogurt samples (T1, T2, T3, and T4) were filled in silicone molds and covered with aluminum foil
and small holes were perforated. These were then kept at average refrigerator temperature overnight
and then kept in the tray freeze dryer for 48 hours at -40°. The freeze-dried yogurt samples were

packed in mylar bags. (Venir et al., 2007a)
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To obtain yogurt mix, the freeze-dried samples were pulverized in a blender. The required samples
were stored in mylar bags and given for further analysis procedures.

B. Rehydration ratio

Rehydration characteristics are commonly used as a quality indicator for dried foods. The
rehydration properties, rehydration rate, and rehydration capacity were important characteristics related

to their later preparation for consumption.  (Venir et al., 2007b)
C. Physicochemical analysis
Physical Analysis
The sample T3 and control T1 were analyzed for moisture content and pH.

Rehydration characteristics are commonly used as a quality indicator for dried foods. Many
products' rehydration properties, rehydration rate, and rehydration capacity were important

characteristics related to their later preparation for consumption. (wang et al., 2017)
Chemical Analysis

The chemical analysis of the yoghurt samples was analyzed by their Determination of Total
Phenolic Compounds (TPC), and DPPH.

DPPH assay

Reactive oxygen species, or ROS, and reactive nitrogen species, also known as RNS, in
biological systems, such as superoxide, hydroxyl, & nitric oxide free radicals, can damage DNA and
cause lipids and proteins in cells to oxidize. The antioxidant system scavenges free radicals, maintaining
the normal human oxidation-antioxidation equilibrium. Foods include fruits, vegetables, grains,
mushrooms, drinks, flowers, spices, and herbs that traditionally contain exogenous antioxidants. Dong-

ping and colleagues, 2017).

Before utilizing natural components in medicines, foods, or cosmetic items, their antioxidant
properties must be assessed. (Halliwell & associates, 2002). In biological systems, a range of metabolic
activities and outside stimuli can result in reactive species. Here, reactive oxygen species and free
radicals are the main players. (ROS). (Rohmabh et al., 2020)
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Proximate Composition

The proximate composition of the yoghurt sticks like energy, protein, fat, carbohydrate,
calcium, phosphorus, iron, and Vitamin C content will be analyzed by the titration method. (AOAC,
2000).

Yogurt's general chemical composition is comparable to that of milk. As a result, yogurt is a
great source of calcium, phosphorus, milk proteins, carbohydrates, and vitamins like vitamin A,
riboflavin (B2), thiamin (B1), cobalamin (B12), folate (B9), and niacin (B3). Yogurt contains high-
quality milk proteins because of its high biological value, which provides nearly all of the essential
amino acids required to sustain optimal health. Furthermore, the milk proteins found in yogurt have
larger levels of proline and glycine than those found in whole milk, and they also support the immune

system and improve calcium absorption, among other bodily processes.

Like other dairy products, yogurt mostly consists of lactose. About 4.6% of raw milk contains
lactose. However, because lactic acid bacteria's metabolic activity converts lactose into its simpler
forms of glucose and galactose during the fermentation process, the original lactose content of milk is
reduced by 20-30%. The fat content of the original yogurt combination has a significant influence on

the fat content of yogurt.

Table:1 Nutritional components of plain yogurt, plain Greek yogurt and Strawberry Greek

yogurt
Nutrients with unit Plain Plain Greek Strawberry Greek
Yogurt Yogurt Yogurt
% Moisture 85.07 81.30 76.81
Energy, kcal 63 97 103
Protein, 5.25 9.00 8.17
Fat, ¢ 1.55 5.00 2.57
Carbohydrates, ¢ 7.04 3.98 11.89
Calcium, mg 183 100 188
Iron, mg 0/08 0 0.07
Vitamin C, mg 0.8 0 1.7

(May 2016. National Nutrient Database for Standard Reference)
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Microbial Analysis

The sample were tested for the total bacterial count, mold, and yeast counts (Geetha K et al.,
2021).

D. Sensory Analysis of The Product

The yoghurt samples were assessed for acceptability through sensory evaluation on the basis of
appearance, taste, flavor, texture, and overall acceptability using a nine-point hedonic scale with 15
semi-trained panelists. (Jayaweera et al., 2018; Wadmare VB et al., 2022b)

E. Statistical analysis of the sensory evaluation

Statistical analysis was conducted using SPSS 16 for Windows to obtain means and standard
deviations for each sample. ANOVA and the LSD-test were used to differentiate fiber responses at
different levels. The level of significance was 95% (p < 0.05). Data for graphical treatment was
imported into MS Excel's graphics program.

Result and Discussion
A. Sensory Analysis

Sensory evaluation is the most important method for determining how effectively a food is
obtained. Sensory evaluation of food products can be used to successfully create new products, improve
existing products, and regulate quality. The main flavour and aroma of the ingredients should be
reflected in the desired qualities of the soup. A product should be free of unpleasant flavours, tastes,
objectionable aromas, and uneven textures. The treatment 3 was discovered to be the most preferred in
terms of colour, flavour, taste, appearance, texture and overall acceptability after being reconstituted

in hot water (7g/50mL). The selected treatment was given to further analysis.
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Table:2 Sensory Analysis

B. Physicochemical analysis

Physical Analysis

Moisture content of the Freeze-Dried Greek Yoghurt mix sample (T3) was found to be
3.04£1.03% which is subsequently lower than that reported by Omah, E. C. et al. The pH of the

yogurt was found to be 4.6.

Sample Colour Flavour Texture | Appearance Taste OA
T1 8.8+0.41 | 8.75+0.47| 8.65+0.49 8.8+0.41 8.65+0.49 8.7+ 0.52
T2 8.75+0.44 | 8.7+0.47 | 8.65+0.49| 8.45+0.60 8.45+0.60 85+0.51
T3 8.8+0.47 | 8.75+0.51| 8.76+0.50| 8.85+0.61 | 8.95+0.51 8.7+ 0.50
T4 8.8+0.41 | 8.5+0.51 | 8.6+0.50 | 8.45+0.60 | 8.35+0.67 8.5+0.51

Table: 3 Physical Analysis

Composition Treatment (T3)
Moisture Content 3.04+1.03%
pH 4.6

Proximate Analysis

The proximate analysis of the strawberry and finger millet yogurt mix sample (T3) were
shown in the table. The energy content present in the freshly prepared yogurt mix were found
to be 419.34kcal estimated from the analysis. The protein content estimated from the proximate
analysis have showed the presence of 4.8+0.21g in the mix. The prepared sample of the
strawberry and finger millet yogurt mix have reliable values of fat content, and carbohydrates

with contents 7.9+0.02 and 82.26 respectively.
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Table:3 Proximate Analysis

Composition Treatment (T3)
Energy 419.34 kcal
Protein 4.840.21¢

Fat 7.9+0.02 g
Carbohydrates 82.26 mg

C. Antioxidants

Antioxidants are widely used in order to stop the process of oxidation and facilitate the
preservation of food for extended periods. Antioxidants can cause oxygen-scavenger bacteria to
proliferate uncontrollably. Food turns brown and smells terrible due to rancidity, which is caused by
unsaturated fats oxidizing. (Pandey and Upadhyay, 2012)

DPPH assay

Reactive oxygen species, or ROS, and reactive nitrogen species, also known as RNS, in
biological systems, such as superoxide, hydroxyl, & nitric oxide free radicals, can damage DNA and
cause lipids and proteins in cells to oxidize. The antioxidant system scavenges free radicals,
maintaining the normal human oxidation-antioxidation equilibrium. Foods include fruits, vegetables,
grains, mushrooms, drinks, flowers, spices, and herbs that traditionally contain exogenous

antioxidants. Dong-ping and colleagues, 2017).

Before utilizing natural components in medicines, foods, or cosmetic items, their antioxidant
properties must be assessed. (Halliwell & associates, 2002). In biological systems, a range of
metabolic activities and outside stimuli can result in reactive species. Here, reactive oxygen species

and free radicals are the main players. (ROS).

Table:4 DPPH Assay

Initial Final | Scavenging
oD oD %
Sample 0.942 0.543 42.3
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Total Phenolic Compounds

The yogurt control had TPC values of 63.24 mg/100g. According to other reports, these
phenolic compounds (PCs), which are found in cow's milk naturally, may come from the diet
or the byproducts of the breakdown of amino acids (Lopez & Lindsay 1993).

Table: 5 Total Phenolic Compounds

oD Concentration
mg/100g
Sample | 0.432 63.24

D. Microbial Analysis

The microbial analysis of the prepared sample of strawberry and finger millet yogurt
mix were found to be 72x10° CFU/mI of total bacterial count and the total yeast, mold and
coliform count were found to be NIL. This value shows that the product is microbially safe as

the total count for yogurt should be a minimum of 10" CFU/g of microorganisms.

Table: 6 Microbial Analysis

Composition Treatment (T3)
Total Bacterial count 72x10° CFU/mI
Total yeast count NIL
Total mold count NIL
Total coliform count NIL

E. Statistical Analysis

One of the most used techniques for comparing treatment means is the Duncan's
multiple range test (DMRT) (Dafaallah, and Awadallah 2019). One method for testing an
experimental hypothesis is the Tukey test. It is activated when there is a mutually statistically
significant interaction between three or more factors, which regrettably isn't just the sum or

product of the significance levels of the individual variables (Nanda, Anita, et al., 2021).
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When comparing treatment means, one of the most popular techniques is the Duncan'’s

Multiple Range Test (DMRT). This test is summed up as follows: multiple significant

differences with increasing values are found based on the degree of separation between the

treatment means after they have been placed or organized. According to Dafaallah and

Awadallah (2019), it is utilized to compare the control treatment mean with the other treatment

means. SPSS software version 14 was used to analyze the collected data for DMRT statistically.

Among the post hoc tests are Fisher's Least Significant Difference (LSD) test. This most basic

and popular LSD test was developed by Fisher in 1935. This approach is predicated on the

finding that, for a given level of significance, the smallest difference between the two means is
significant (Sultana S et al., 2013).

Original Ranked Mean
Parameter P;Od?t Order of PfrOdléCt Order of \I/_aSIEe :I (ﬁ‘;) Square J'\llfé' c;fs

yp Mean yp Mean P Error g
Tl 8.80 T4 8.60
T2 8.75 T3 8.70

Color T3 8.70 ™ 8.75 0.128 0.05 0.264 20
T4 8.60 Tl 8.80
Tl 8.75 T4 8.50
T2 8.70 T1 8.55

Flavor T3 855 ™ 8.70 1.000 0.05 0.239 20
T4 8.50 T3 8.75
Tl 8.65 T1 8.60
T2 8.60 T2 8.65

Texture T3 8.65 T3 8.65 0.269 0.05 0.323 20
T4 8.70 T4 8.70
Tl 8.80 T1 8.45
T2 8.45 T2 8.50

Appearance T3 850 T4 8.70 0.454 0.05 0.397 20
T4 8.70 T3 8.80
Tl 8.65 T1 8.45
T2 8.45 T2 8.45

Taste T3 8.45 13 8.65 0.414 0.05 0.333 20
T4 8.70 T4 8.70
T3 8.70 T1 8.40
Overall T2 8.50 T2 8.50

Acceptability | T1 8.40 T4 8.60 0.225 0.05 0.267 20
T4 8.60 T3 8.70

Table: 6 Statistical Analysis using multiple comparison test
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Conclusion

The results shown from the above research have shown that the freeze-dried strawberry yogurt
mix have retained most of the nutrient content and are also microbially safe. The moisture content of
yogurt mix has been found to reduce from 100% to 3.04% in the given sample which adds to the
extension of shelf-life. The freeze-drying process has a lower impact on food nutrients than other high-
temperature dehydration methods.
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Abstract

Probiotics are functional foods whose development and contribution should be given
top priority and considered essential building blocks of the healthcare system. Many different
foods have undergone fermentation with probiotics to assess their suitability as prospective
delivery systems for these advantageous microbes and then be commercially released.
Cereals, grains, and millet are vital for supplying the right nutrients and have been
demonstrated to have a positive impact on lifestyle disorders. Because of its high concentration
of phenolic compounds (0.03% - 3%), dietary fiber (18%), and calcium (0.38%), its
nutritional value is well known. The most important thing we need to consume with our fruits is
antioxidants. Fruits are the best source of antioxidants, even if some diets contain more
nutrients than others. Consequently, there is a great chance that fruits will be used as a
source of health and illness prevention for long voyages. Space travel can be extremely
damaging to the body's essential organs and systems. A number of negative consequences
have been noted for the gastrointestinal, neurological, and cardiovascular systems in addition
to hunger, eyesight, and bone density loss. In addition to meeting astronauts' nutritional needs,
food also mitigates the negative effects of extended space flight on the bodies of astronauts
and other humans on long-term missions. Food helps with psychological aspects of the
endeavour. This review aims to highlight the research done on non-dairy probiotic products,
particularly from cereals and millet, and also the alimentary effects of antioxidant-rich fruits
and probiotics on long voyages.
Keywords: astronauts, antioxidants, long voyages, probiotics, non-dairy probiotic
Introduction

Seafarers and other long voyages have little control over the type and quantity of food
on board for several months. The flag-state standard is reflected in the nutritional condition on
board, which is not standardized internationally. There is a dearth of a thorough study on the
eating habits of seafarers that has been published to date; The objective evaluation procedures
needed to assess the actual food consumption and activity-related energy requirements are often
absent from these investigations. In order to better understand the dietary patterns of
individuals on extended trips, such as those undertaken by the army, the ISS, and shipping
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corporations, it is important to consider potential sociocultural factors.

Millets are underutilized as a result of the steady increase in the production and
processing of rice, wheat, maize, and other main crops. Their exceptional nutritional value
may make them a more alluring and profitable food source for farmers if these problems can be
resolved. Millets are highly nutrient-dense, small-seeded, widely cultivated crops that
withstand drought and require less irrigation to flourish. The reason millets are called "Nutri-
cereals” is because they contain beneficial properties that prevent diseases such as diabetes,
arthritis, and hypertension.

Probiotics have been applied therapeutically to address several illnesses and adjust
immunity when they're consumed with the necessary suggestive focus (Ganguly et al. 2019).
The most prevalent food products that contain probiotic bacteria are dairy and fermented
foods. According to Divya et al. 2012, commonly claimed benefits of probiotics include
bolstering the immune system, possibly acting as an antagonist against harmful
gastrointestinal microorganisms, lowering cholesterol levels, enhancing bowel regularity, and
preserving the microbiota of each individual's gut. The current review mainly focuses on the
use of millet- based probiotic beverages for long voyages.

Food and nutrition in a long-term manned mission
Space nutrition

In space flight, nutrition plays a critical role in various ways, from supplying sufficient
nutrients and satisfying a healthy body's metabolic demands to improving mental health. The
objective evaluation procedures needed to assess the actual food consumption and activity-
related energy requirements are often absent from these investigations. In order to better
understand the dietary patterns of individuals on extended trips, such as those undertaken by the
army, the ISS, and shipping corporations, it is important to consider potential sociocultural
factors. NASA has worked to create food that is both ecologically friendly and nutrient-dense,
and that can be prepared for microgravity (Cooper M et al., 2011).

Military nutrition

The idea that broader societal trends towards obesity and increasing body mass are
also common in the armed services and may harm operational capability is supported by recent
data (Roiz D et al., 2008). Concerns regarding recruits' physical fitness, associated exercise
routines, and dietary practices before the beginning of military training are currently being
addressed through a research collaboration among the RAF and the RN. Inadequate nutrition
can lead to decreased physical and cognitive performance, which includes diminished

attentiveness, difficulty focusing, and difficulty completing physical tasks.
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The military and nutrition are inextricably linked. No army can hope to succeed in its
primary duty of fighting wars without a steady supply of food and water. Sufficient
sustenance—nboth in terms of amount and quality—as well as proper hydration are necessary to
safeguard military personnel's physical and mental capabilities. When it comes to wound
healing and the recovery and rehabilitation of injured individuals, nutrition plays a significant
role.

Nutrition in ocean voyages

According to a recent survey, 23% of sailors were classified as "obese" and 64% of
them were overweight. In the 1990s, the Danish seafaring community already showed signs of
a comparable nutritional state; among 351 male seafarers, 16% had a BMI greater than 30
kg/m2. In the previous ten years, the prevalence of overweight has increased. Furthermore,
compared to other young people, Danish maritime students who pursue careers in the industry
are already more overweight (Hansen H L et al., 2011).

In marine studies, the question of crew nutrition and meals on board trade vessels is
still relevant. To enhance the food and nutrition conditions aboard, solutions must be devised
based on the findings of nutritional research conducted on board. Moreover, concrete and
workable implementation methods are crucial in light of the potential avoidance of an
elevated risk for cardiovascular disease.

Role of probiotics in space and other long voyages

Compared to working on the land, sailors are more likely to experience health-
threatening physiological and psychological stress due to the demanding conditions they
endure during extended long missions.

Table 1-Probiotics: mechanism of action and their health benefit

Probiotics Mechanism of The primary outcome of the Reference
action probiotic
Lactobacillus Inhibition of Has been shown to inhibit the (Wilson et al., 1988)
rhamnosus GG  |pathogen binding attachment of pathogenic E. coli to
and the epithelium
L. plantarum
Lactic acid Antimicrobial By synthesis of organic acids, [((Bermudez-Brito
bacteria activity toxic et
and Bifidobacteria substances al., 2012)
Kefir Prevention of cancer [Production of bioactive (Sharifi et al., 2017)
compounds which can inhibit
proliferation and apoptosis
induction in tumour cells

(Source: Sahaj Bharindwal et al., 2023)
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Numerous variables have been found to affect the probiotics' viability in food products
throughout processing and storage. These variables include the product's intrinsic
characteristics, such as pH, titratable acidity, oxygen, water activity, and the presence of salts,
sugar, and other compounds, such as bacteriocins, hydrogen peroxide, artificial flavouring, and
colouring agents; processing characteristics, such as fermentation conditions and, lastly,
microbiological characteristics.

Probiotics improve the integrity of the epithelial cell barrier by lowering permeability,
reducing the adhesion of infections, and producing an anti-inflammatory effect in order to
address various health issues related to spaceflight. When exposed to microgravity, probiotics
demonstrated improved bile resistance, quicker growth, shorter lag periods, and better acid
tolerance. A freeze-dried L. casei strain Shirota capsules was tested for sustainability on the
ISS (International Space Station) for a month, to boost innate immunity and restore balance to
the gut microbiota. Because freeze-dried B. subtilis spores meet all the requirements verified
for commercial probiotics under simulated settings, their use is beneficial for long-term
spaceflight.

Probiotics for stress/anxiety

Since the impact it has on human health and performance, stress is ungquestionably one
of the most troubling issues that could affect the crew's overall well-being. A study by Ma et
al., 2021 discovered that Lactobacillus plantarum P-8 intake reduced human stress and anxiety
symptoms. It was also shown that consuming probiotics improved the Bifidobacterium
adolescentis's gamma-aminobutyric acid (GABA) synthesis pathway. Important
neurotransmitters that travel from the vagus nerve that connects to the gut-brain axis include
histamine and GABA.

Probiotics for urinary tract infection

Probiotics like Lactobacillus rhamnosus strain GR-1 and a strain of Lactobacillus
reuteri RC-14 have anti-infective properties that, when evaluated on female subjects, seemed
to prevent UTIs to a degree comparable with that using a long-term low-portion antimicrobial
with no the negative side effects.

Fruit-based probiotic products

Since fruit-based beverages are frequently drunk in large quantities and contain several
nutrients that promote the growth of these beneficial microbes, they are an excellent way to
give the body probiotics. Fruit-based drinks need to support the growth and viability of

probiotics once they are consumed. This can be accomplished by keeping the beverage around
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the right temperature and using probiotic strains with a solid reputation for potency.

IgG and IgA proliferation significantly increased in rats fed 4 g/kg of the dragon fruit
oligosaccharides each day for two weeks, according to a study. They also demonstrated
prebiotic properties that might change the gut microbiota and created short-chain fatty acids in
the three-stage continuous colon system.

Table 2- Different types of probiotics and their substrate used

Substrate Microorganisms Citation

Juice from pineapples |Lactobacillus rhamnosus,Lactobacillus caseiGhafari S et al., 2018
Blueberry juice Lactic acid bacteria Li, Setal., 2021
Cashew apple juice  |Lactobacillus plantarum Kaprosob R et al., 2018
Kiwi fruit juice Yeast and lactic acid bacteria Cai., L et al., 2022

Millet-based probiotic products

A study by Catarina et al., presents the nutritional, physicochemical, and sensory
characteristics of a functional fermented African finger millet-based beverage, using co-culture
containing an exopolysaccharide-producer strain and a probiotic strain. A combination of
weisella confusa and lactobacillus plantarum in finger millet showed the best fermentative
performance. This was organoleptically acceptable with higher nutritional quality which will
be beneficial for gluten intolerance and for long voyages who have slower intestinal transit
time.

Among the cereals with benefits in productivity and stress tolerance are ancient African
minor grain varieties like millets and sorghum. They also improve the health of the customer
and offer an intriguing nutritional profile (Real et al., 2022). Consequently, there is a huge
chance to look into the technological potential of the food industry using it to manufacture a
range of food products (Kavitha et al., 2018). There are several traditional millet-based
preparations accessible worldwide; however, fermentation of the millets is more popular since
it increases the amounts of thiamin, riboflavin, niacin, and biological value (BV) and net
protein utilization (NPU).

Table 3-Fermented millet beverages

Product Microorganisms [Result Health benefits References
Probiticated [Lactobacillus  [Increase in protein contentControls blood sugar andRubavathi,
millet laddu facidophilus antioxidant and phenolicicholesterol levelsand 2022
compounds improves liver and renal
function
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Yogurt Lactobacillus  |Increased content of Increased antioxidantFan et
plantarum superoxide dismutase andeffects, reduce 2022
\volatile flavor substances |hyperuricemia

al.,

(Porridge) and carbohydrate
digestibility,

improved sugar
transformation, and
improved mineral
bioavailability

Kambu Lactobacillus  |Decreased antinutritional [Prevents diarrhea andPalaniswamy
koozh fermentum factors, improved proteinconstipation et al., 2016

Conclusion and future perspectives

One of the main tenets of long-term, optimal health is food. Improving food quality
has primarily focused on directed and selected evolution through agricultural techniques and
experimental manipulation and modification of dietary components. Extensive research has
been conducted, primarily on experimental animal and cell culture model systems to further
validate this.

Long-distance travel's potential consequences on human health have drawn a great
deal of attention in the last few decades. Ocean-going seamen may have a range of health
issues as a result of living in cramped quarters on ships, extreme temperature swings, and
unsatisfactory food, all of which can have a minor impact on their body' physiological and
psychological processes. As probiotics tend to improve gut health for long voyages, products
rich in both prebiotics and probiotics need to be developed. Fruits and millet are rich in
prebiotics and antioxidants which strengthen the immune system. Other metabolic disorders
occurring in them can be prevented, and bone health can be improved. Further research is
needed to find out the role of prebiotics and probiotics in the gut health of astronauts, ocean
voyages, and army voyages.
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Abstract

Sepsis is a severe bodily response to an infection, constituting a life-threatening medical
emergency. This condition arises when an existing infection in the body sets off a cascade of
reactions throughout the entire system. The majority of sepsis cases are caused by bacterial
infections, but it can also be triggered by other types of infections, including viral infections
such as COVID-19 or influenza, as well as fungal infections. Symptoms encompass a rapid
heart rate or weak pulse, fever, chills, or a pronounced sense of coldness, shortness of breath,
and intense pain or discomfort. Infections that lead to sepsis typically originate in the lungs,
urinary tract, skin, or gastrointestinal tract. Alarmingly, one in three individuals who succumbs
to death in a hospital had experienced sepsis during their hospitalization. Medical Nutrition
Therapy (MNT) plays a vital role in the comprehensive management of sepsis. Its objective is
to address the metabolic changes linked to sepsis by supplying essential nutrients to meet the
increased energy demands and counteract the catabolic state induced by the inflammatory
response. Ensuring the appropriate provision of macronutrients, micronutrients, and fluids
becomes crucial for sustaining organ function, supporting immune competence, and
facilitating tissue repair. Offering timely and customized nutritional support has the potential
to alleviate complications, expedite recovery, and potentially shorten hospitalization duration.
This review conducts an in-depth analysis of existing literature, synthesizing evidence
concerning the impact of MNT on sepsis-related outcomes, encompassing mortality rates,
infection control, and overall patient well-being.
Keywords: Infection, immune system, sepsis, medical nutrition therapy.
Introduction

The word sepsis is derived from the Greek word for “decomposition” or “decay,” and
its first documented use was about 2700 years ago in Homer’s poems. It was subsequently used
in the works of Hippocrates and Galen in later centuries. In the 1800s, the “Germ theory” of
disease was conceived and there was some recognition that sepsis originated from harmful
microorganisms. The first modern definition was attempted in 1914 by Hugo Schottmiiller who

wrote that “sepsis is present if a focus has developed from which pathogenic bacteria,
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constantly or periodically, invade the blood stream in such a way that this causes subjective
and objective symptoms”. Over the course of the 20th century, numerous experimental and
clinical trials were able to demonstrate the importance of the host immune response to the
manifestations of sepsis [1]. Sepsis is a serious condition that happens when the body’s immune
system has an extreme response to an infection. The body’s reaction causes damage to its own
tissues and organs. Sepsis can affect anyone, but people who are older, very young, pregnant
or have other health problems are at higher risk .Common signs of sepsis include fever, fast
heart rate, rapid breathing, confusion and body pain. It can lead to septic shock, multiple organ
failure and death. Sepsis is usually caused by bacterial infections but may be the result of other
infections such as viruses, parasites or fungi. Treatment for sepsis requires medical care. It will
include antimicrobials, intravenous fluids and careful monitoring [2].
1. Stages of sepsis
Infection- infection is the microbial phenomena I which an inflammatory response to the
presence of microorganisms or the invasion of normally sterile host tissue.
Bacteraemia- it is the presence of viable bacteria in the blood.
Systemic Inflammatory Response Syndrome (SIRS)- the stage follow a variety of clinical
insult, including infection, pancreatitis, ischemia, multiple trauma, tissue injury, hemorrhagic
shock or immune mediated organ injury.
Sepsis- it is a systematic response to infection. This is identical to SIRS, except that it must
result from infection.
Septic shock- it is sepsis with hypotension dispute adequate fluid resuscitation. Concomitant
organ dysfunction or perfusion abnormalities (eg- lactic acidosis, oliguria, coma) are present.
Multiple Organ Dysfunction Syndrome (MODS) - it is the presence of altered organ function
in a patient who is acutely ill such that homeostasis cannot be maintained without intervention.
The inflammatory response of the body to toxins and other components of microorganisms
cause the clinical manifestation of sepsis [3, 4].
2. Enteral Nutrition and its influence on sepsis

Enteral nutrition is the infusion of standard nutrition liquid preparations to the GI tract
through nasogastric tubes, nasointestinal tubes, or percutaneous tubes in the stomach,
duodenum, or jejunum. Enteral nutrition (EN) plays a complex role in the management of
sepsis. Here are some key points based on recent research:
Early and progressive EN: Present guidelines from ESPEN and ASPEN advocate for the
commencement of “early and progressive” enteral nutritional support in sepsis patients who

are not in shock. This recommendation is based on expert agreement, inferences from other
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critical care scenarios, or references to pre-clinical findings from studies of various quality
levels [5, 6].

Permissive underfeeding: This concept involves providing less aggressive nutritional support.
Some scientists suggest that this method could have positive effects during sepsis, and there is
an immediate need to explore the clinical advantages of postponing nutritional support during
sepsis.

Potential risks: Patients with sepsis often need vasopressor support, which redirects blood
flow from the splanchnic circulation to other essential organs, potentially jeopardizing
intestinal perfusion. As a result, starting early EN might lead to intestinal-related
complications, such as non-occlusive mesenteric ischemia and bowel necrosis [7].

Clinical outcomes: A systematic review did not find a significant impact of early EN on the
mortality rate of sepsis patients. However, it did find that early EN could decrease the length
of stay in the ICU. Sepsis patients primarily exhibit an increased proportion of Th17 cells in
the early stage, resulting in an amplified immune response. Early enteral nutrition can suppress
this excessive immune response, reduce the duration of mechanical ventilation, ICU and
hospital stays, and decrease the incidence of ICU-AW [8, 9].

Preservation of gut structure and function: By offering nutritional support through the
enteral route, the progression of sepsis could be altered. This is achieved by preserving the
structure and function of the gut, which in turn could decrease the sepsis-induced inflammatory
response and enhance patient outcomes [10].

3. Parenteral nutrition and its influence on sepsis

Successful intravenous nutrient administration by Dudrick and colleagues marked a
major advancement in providing nutrition to patients unable to be fed orally or enterally,
leading to the birth of parenteral nutrition (PN). Since then, PN has been widely used in
pediatric and adult patients whenever oral or enteral nutrition (EN) is not possible, insufficient
or contraindicated.

Sepsis is a potential complication of parenteral nutrition, which can occur due to
phlebitis, a common issue with peripheral parenteral nutrition, or from complications with
central venous catheters (CVCs) used in central parenteral nutrition. The term CRBSI is often
used to refer to septic complications arising from intravascular catheters. Catheters can be
colonized by bacteria or fungi, and when these microorganisms multiply significantly, they can
enter the systemic circulation, leading to noticeable clinical signs of infection. These signs can
range from a low-grade fever to symptoms of multiple organ failure (MOF) and septic shock.

There’s also a theory that total parenteral nutrition (TPN), which bypasses the intestinal tract,
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may lead to atrophy of the gut mucosa and dysbiosis, and increase bacterial translocation,

thereby contributing to sepsis [11,12].

4. Nutritional management in sepsis

1-Nutritional intervention in sepsis— during acute and chronic phase

SI.No | Nutritional Recommended delivery dose Recent evidence
intervention Acute phase Chronic phase and
recovery phase
01. Enetral Protein — 1g/kg/d, Non- | Protein-1.2-2g/kg/d Prevent lean body mass (LBM),
Nutrition proteinkcals-15kcal/kg/d No- protein kcal- 26- | wasting, weakness and infection,
30kcal/kg/d improve recovery.
02. Parenteral Protein- 1.2g/kg/d Protein- 1.2g/kg/d Prevent calorie deficit, reduce
Nutrition Non-protein kcal- Non-protein kcal- LBM loss, and enhance recovery
15-20kcal/kg/d 15-20kcal/kg/d and physical function.
03. Thiamine 200mg of thiamine x7 days | 200mg of thiamine x7 | 35% of septic shock pts. may be
days thiamine deficiency. Thiamine
replacement reduces mortality
from septic shock along with vit C
and low doses of steroids.
04. Vitamin D 1,00,000 IU of D2orD3 is | 1,00,000 U of | Helps in muscle restoration and
recommended for 5 days in | D2orD3 is | immune function.
1% week recommended for 5
days in 1% week
05 Balanced TPN | Recommend use of | Recommend use of | Soy lipids are immune suppressive,
lipids balanced lipids solutions | balanced lipids | associated with increased
containing fish oil/ olive oil | solutions containing | infection.
and minimize soy lipid | fish oil/ olive oil and
content minimize soy lipid
content
06. Antioxidants Possible role for vit C along Prevent organ failure and fluid
with thiamine and low dose leak.
steroids
(vit C- 1.5g 1V q for 6h
07. Trace elements | Routine administration of Depletion can leads to refeeding

/micronutrients

IV micronutrients/ vitamins
plus electrolytes
replacement justified
during acute phase of ICU
until Enteral intake reached

syndrome with thiamine, mg, K,

PO4  deficiency and fatal
complications such as cardiac
failure, lactic acidosis and

respiratory failure.

2 Nutritional intervention in sepsis — post hospital discharge

As the individual will be capable to consume food orally high protein oral supplements

should be provided for two to three times a day for three months to one year. This helps in

reduced mortality, complications, length of stay, hospital cost, hyper metabolism and

catabolism [13].
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Conclusion

Nutritional support via the enteral route could potentially alter the progression of sepsis

by preserving the structure and function of the gut, which in turn could decrease the sepsis-

induced inflammatory response and enhance patient outcomes. On the other hand, starting

parenteral nutrition early has been shown to have negative effects in several large clinical

studies. Parenteral nutrition appears to play a minimal role and could potentially exacerbate

sepsis outcomes.The goals of nutrition support during sepsis and after injury include

minimization of starvation, prevention or correction of specific nutrient deficiencies, providing

adequate calories to meet energy while minimizing metabolic complications and fluid and

electrolytic management to maintain adequate urine output and normal homeostasis.
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Abstract

Garlic is the most common vegetable which is used worldwide and has extraordinary
benefits which promote health and protects against various diseases. The extensive research
on phytochemicals and its applications is gaining interest because of toxic effects of the
synthetic compounds. The objective of the present study was to assess the nutritional and
phytochemical composition of Kodaikanal Hill Garlic, which is known for its pungent flavour
and medicinal properties. Three different forms of garlic powder prepared fresh, boiled and
aged was prepared for nutritive and phytocompounds analysis. Proximate and mineral
analysis of natural products plays significant role in evaluating their nutritional value.
Protein, Carbohydrate, fat, fibre was rich in fresh garlic compared to other form of garlic
.The results revealed the rich source of diverse minerals present in the three forms of garlic
powder in the order of fresh garlic followed by aged garlic and boiled garlic respectively.
Three different forms of garlic powder was prepared and extracted successively with solvents
for analysis. Highest concentration of phytoconstituents namely alkaloids, phenols,
flavonoids, glycosides, saponins, tannins were present in the ethanol extract of 3forms of
garlic extracts. Therefore the presence of these phytochemicals could account for the
medicinal properties of garlic and exert its biological effects against various diseases.

Keywords: Garlic, phytocompounds, nutritional value, vegetables.

Introduction

Garlic is the most common vegetable which is used worldwide and has extraordinary
benefits which promote health and protects against various diseases. It is also a common
spicy flavouring agent or condiment used since ancient times. Garlic is cultivated in many
parts of the world for its distinct flavour and medicinal properties. At present, the Allium
family has more than 500 members which differ in appearance, colour and taste but have
similar biochemical, phytochemical and nutraceutical content. Garlic’s pungent aroma and a
wide variety of therapeutic properties, such as cardioprotective, anti-inflammatory,

antimicrobial, anticancer and antidiabetic activities are associated with a rich source of
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volatile compounds developed by series of biochemical reactions. The significant outcome of
the chemical composition of garlic bulbs depends on their genetic makeup. The concentration
of metabolites and composition of garlic depends on the geographical location, type of
cultivar and climate conditions, which will enhance the quality of garlic bulbs. In addition to
this, soil also plays a significant role in the elemental composition of garlic (Petropoulos et
al., 2018).

The pharmacological properties of plant natural products result from the mixture of
secondary metabolites such as alkaloids, flavonoids, terpenoids, saponins, etc. Secondary
metabolites are gaining intense interest in the pharmaceutical industry due to their unique
therapeutic properties. The term phytochemical is often used to describe a large number of
secondary metabolites found in plants. The extensive research on phytochemicals and
application of phytochemicals is gaining interest because of the toxic effects of the synthetic
compounds. The phytochemical screening assay is a fast, simple and economical procedure
that gives the researcher to easily identify the different types of phytochemicals in an extract
and acts as an important tool in bioactive compound analyses. The objective of the present
study was to assess the nutritional and phytochemical composition of Kodaikanal Hill Garlic,

which is known for its pungent flavour and medicinal properties.

Materials and Methods

Collection of plant material and preparation of garlic powder: Fresh Kodaikanal hill
garlic bulbs locally named as Singapore poondu were collected from Attuvampatti, the
farmlands of the Kodaikanal, Dindigul district, TamilNadu, India during April (2015 and
2016). The garlic bulbs were identified, confirmed and authenticated by Prof. P. Jayaraman,
Plant Anatomy Research Center, Tambaram, Chennai. The voucher specimen was given the
No. PARC/2018/3733.Three different forms of garlic powders were prepared for analysis
(Figure 3.1). Fresh garlic powder (FG) was prepared by slicing garlic bulbs, dried in air and
ground to a fine powder. Boiled garlic powder (BG) was prepared by boiling the garlic at 60
°C, dried and powdered. The garlic bulbs were sliced, shade dried for 3 months and ground to
a fine powder to prepare aged garlic powder (AG). These three powders were further used for
chemical and biological aspects.

Preparation of garlic extract: Three different forms of garlic powders were extracted
successively with selective organic solvents (Aqueous, Ethanol) using Soxhlet extractor for

48 h at the specific boiling temperature of the respective solvent. The extracts were filtered
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using Whatman No.1 filter paper and then concentrated in vacuum at 40 °C using a rotary
evaporator. The extracts were stored at 4 °C for further experiments.

Nutritional analysis - Proximate analysis: Garlic powders were evaluated for its moisture
content, crude protein, crude fat, crude fibre, ash and total carbohydrate content according to
standard methods in American Association for Clinical Chemistry (AACC) (2000).
Phytochemical analysis: Phytochemical analysis was performed using aqueous, ethanol,
extracts of three different forms of garlic powders. Identification of various phytoconstituents

was performed using standard procedures (Peach and Tracey, 1995).

Results and Discussion

Nutritional composition of Kodaikanal Hill Garlic: Proximate and mineral analysis of
natural products plays a significant role in evaluating their nutritional value. WHO
emphasizes the necessity to determine the proximate and nutrient composition of natural
products in order to standardize its herbal formulations. The proximate composition of three
different forms of garlic powder is given in Table 1. The determination of moisture content
was used to estimate the water content present in the garlic bulbs. AG powder (8.27%) had
low moisture content than FG and BG powders (8.7% and 9.15%) respectively. Ash content
of BG (4.17%), FG (4.2%) and AG powders (4.36%) were similar. The crude protein content
was higher in FG powder (8.2%) compared with BG and AG powders (7.72% and 7.32%).
The values of crude fibre and crude fat did not show any remarkable distinction among garlic
powders. In the present study, the total carbohydrate contents of three different forms of
garlic (FG-78.67%, BG-78.81% and AG-79.8%) were almost similar.

The moisture content of AG powder was low when compared to FG and BG powders.
The difference in the moisture content of garlic powders was due to the method of
preparation, drying and storage. Higher moisture content in garlic powders leads to microbial
contamination and hence it cannot be preserved for a longer time. These results reveal that
AG powder has a prolonged shelf life than other garlic powders. These values were higher in
garlic sample reported by Otunola et al. (2010). Ash content of all garlic powders was
similar. These values are higher than earlier reported values of different garlic genotypes
(Petropoulos et al., 2018). Higher ash content present in all these powders indicated that they
are a good source of nutritionally important minerals.

Proteins are the most essential molecules which play significant roles in the
biochemical process of living organisms. The determination of protein content is a widely

used analytical technique in testing the quality of the sample. Boiling and processing garlic
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may lead to denaturation of protein and decreases the level of protein content. Hence, the
crude protein content was more in FG powder compared with other garlic powders. These
values are higher than the values of garlic genotypes reported by Petropoulos et al. (2018)
and lesser than the values reported by Otunola et al. (2010). The crude fat content and fibre
content of all garlic powders are most similar with previous research findings (Petropoulos et
al., 2018; Odebunmi et al., 2009).

Table 1-Nutritional composition of different forms of A.sativum

Parameter Fresh Garlic Boiled Garlic|Aged garlic (AG)
(FG)(%) (BG)(%0) (%)
Moisture 8.7+0.18 9.15+0.08 8.27+0.87
Ash 4.2+0.09 4.17+0.10 4.36+0.65
Crude Protein 8.2+0.34 7.7240.28 7.324£0.50
Crude Fat 0.23+0.07 0.15+0.05 0.25+0.01
Crude Fibre 3.8+0.03 3.4+0.08 3.5+0.05
Total Carbohydrate 78.67+0.06 78.81+0.87 79.84£0.80

Values are expressed as Mean £ SEM

Carbohydrates provide energy to our body and it is important to maintain good health.
It also plays a critical role in various functions of our body. In the present study, the total
carbohydrate contents of three different forms of garlic are similar and higher when
compared with previous findings. In the earlier findings, the total carbohydrate content of
garlic reported by Otunola et al. (2010) was 73.22% and Oluwatoyin (2014) reported 57.8%
total carbohydrate content which was lesser when compared to the present study. These
findings showed that hill garlic from Kodaikanal was considered as a rich source of
carbohydrates.

The mineral compositions of three garlic powders were similar and showed that it has
a rich source of minerals (Table 2). Potassium was the most abundant mineral present in the
garlic powders. Mn, Zn and Cu were comparatively less in all the powders. The mineral
values follows the order of K > P > Na > Mg > Ca > Fe > Mn > Zn > Cu for all the garlic
powders. The mineral compositions of three garlic powders are presented in Table 3.2. The
potassium content in all the garlic powders was similar. The iron content of fresh garlic
powder was 5.9+1.02 mg/100g and was in agreement with the iron content of garlic reported
by Otunola et al. (2010) and higher compared to garlic genotype (1.7+£0.01 mg/100g)
reported by Devi et al. (2018) and garlic genotype (3.79+£0.80 mg/100g) reported by Khan et

al. (2016). In a similar manner, the magnesium content of fresh garlic powder was 15.1+1.02
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mg/100g which was higher than the values reported by Otunola et al. (2010) and lesser than
the values reported by Devi et al. (2018). In the present study, the content of sodium,
phosphorous, zinc was higher when compared with those investigated by Khan et al. (2016).
These results revealed the rich source of diverse minerals present in the three forms of garlic
powder in the order of FG > AG > BG.

Table 2-Mineral profile of different forms of A. sativum

Minerals Fresh Garlic|Boiled Garlic| Aged garlic
(mg/100g) (FG) (BG) (AG)
Potassium (K) 39.2+1.65 | 39.5+1.18 38.5+1.02
Calcium (Ca) 141 +0.65 | 13.3+0.12 13.8 +£0.75
Sodium (Na) 158+0.18 | 1451+0.22 | 155+0.22
Phosphorous (P) | 18.9+0.34 | 16.0+£0.53 | 18.8+0.98
Zinc (Zn) 1.21+0.13 | 0.98+0.09 | 1.15+0.05
Copper (Cu) 041+£1.02 | 05+£1.08 0.4 £0.01
Manganese (Mn) 1.3+£0.06 1.1+£0.11 1.1+£0.04
Magnesium (Mg) | 15.1 +1.02 | 13.10+1.02 | 14.12 +0.86
Iron (Fe) 59+1.02 | 498+1.02 | 582+0.05

Values are expressed as Mean + SEM

The

benefits of herbal plants lie in the bioactive phytochemical constituents that produce valuable

Qualitative analysis of Kodaikanal Hill Garlic powders : pharmacological
physiological effects on the human body. These phytoconstituents form a base for the drug
development process (Varghese et al., 2013). The present study was undertaken to find out
the qualitative analysis of garlic powders. The phytochemical screening test had been
conducted after the successive solvent extraction of three different forms of garlic powder.
The results of the phytochemical screening of garlic powders using various solvents are given
in Table 3

The aqueous extract of all garlic powders reveals the presence of terpenoids and
glycosides in higher concentration, whereas alkaloids, flavonoids, tannins, saponins, phenols,
carbohydrates and protein in smaller concentrations. Steroids were absent in aqueous extract.
This finding was partially in agreement with Arify et al. (2018) who reported the presence of
saponin, terpenoid, flavonoids, amino acid, protein and absence of alkaloids, carbohydrates
and glycosides. Ethanol extract of all garlic powders reveals the presence of alkaloids,
flavonoids, tannins, saponins, terpenoids, glycosides, phenols, carbohydrates and protein in
high concentration except steroids. This corresponds to the previous finding reported by
Nazir et al. (2019).
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From the results, the ethanol solvent was more efficient in extracting phytochemicals,
which may be due to their intermediate polarity. Thereby, it extracts polar and nonpolar
compounds (Harborne, 1984). The present study revealed that the highest concentration of

phytoconstituents was present in the ethanol extract of fresh, boiled and aged garlic powders.

Table 3-Phytochemical composition of different forms of A. sativum

Phytochemicals Fresh Boiled Aged Garlic

Garlic (FG) | Garlic (BG) (AG)

A E A E A E
Alkaloids + +++ + ++ + +++
Phenols + +++ + ++ + ++
Flavonoids + +++ + ++ + ++
Tannins + ++ + ++ + ++
Saponins + ++ + ++ + ++
Terpenoids ++ ++ ++ ++ ++ |+t
Steroids - + - + - ¥
Carbohydrates + ++ + ++ + ++
Glycosides H+ | | A [ | |
Proteins + ++ + ++ + ++

A-Aqueous, E-Ethanol
+ — present in small concentration; ++ — present in moderate high concentration;

+++ — present in very high concentration; - — absent

In general, the presence of these phytochemicals could account for the medicinal
properties of garlic and exert its biological effects against various disease conditions. Fresh
garlic has more beneficial effects than boiled garlic, since cooking inactivates the enzyme
alliinase, the active ingredient of garlic, thereby decreasing the pharmacological benefits of
boiled garlic (Song and Milner, 2011).

Conclusion

The present study was aimed to explore potential of a native Garlic cultivar of
Kodaikanal called “Hill Garlic”. Comparative nutrient and phytochemical analysis of three
different forms of garlic revealed that ethanolic fresh garlic (EFG) extract exhibits rich

nutritional value and a higher concentration of secondary metabolites.
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Abstract

Wheatgrass is widely cultivated and used in many parts of the world, including India.
Wheatgrass (Triticum aestivum) refers to the young grass of the common wheat plant. It is
available in the form of juice, capsule, and powder form. Wheatgrass is a powerful detoxifier. Its
juice helps in building red blood cells and stimulates healthy tissue cell growth. Wheatgrass is
known to help minimize fatigue, improve sleep, increase strength, naturally regulate blood
pressure, blood sugar and support weight loss. It also improves digestion, slows cellular aging,
improves mental function and muscle cramping. Wheatgrass has been shown to be powerful in
treating diabetes, detoxification, cancer, rheumatoid arthritis, thalassemia, inflammatory bowel
disease, and various other disorders. The most remarkable feature of the wheatgrass is its high
chlorophyll content. Chlorophyll bears structural similarity to haemoglobin and has been found to
regenerate Or act as a substitute for haemoglobin in haemoglobin deficiency conditions. It also
contains a plethora of vitamins, minerals, amino acids and vital enzymes like superoxide dismutase
and cytochrome oxidase. Wheatgrass composition per 100 grams basis provides calories(21.0kcal),
fat(0.06g), choline(92.4g), glucose(0.80g), chlorophyll(42.2mg). The vitamin content makes it an
important adjuvant in anti-allergic and anti-asthma treatment, While the enzymes play a pivotalrole
in the anti-cancer approach of this power-packed food. Wheatgrass is a low-cost and effective food
which can contribute in treating health issues.
Keywords: Wheatgrass, diabetes, anti-asthma, anti-cancerous, chlorophyll, detoxification.
Introduction

Wheatgrass is the young grass of the wheat plant, Triticum aestivum. It is usually consumed
as a freshjuice or in powdered form. Wheatgrass is claimed to provide various health benefits,
including detoxification, improved digestion, increased energy, and enhanced immune function.
Some believe that it could be beneficial in weight management and prevent or treat certain diseases.
Wheatgrass is often consumed as a dietary supplement due to its perceived health benefits. It's rich
in nutrients, including chlorophyll, amino acids, minerals, vitamins A, C, and E, and enzymes [1,
2]. Adding complementary amino acid profiles to wheatgrass to improve protein quality, this
concept aligns with the idea of combining plant-based protein sources to create a more balanced

essential and non essentialamino acid profile. This is important because individual plant sources of
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protein may lack certain amino acids that are essential for our body's needs. By combining different
plant-based foods, more complete protein can be created that provides all the essential amino acids
[2]. 1t is sold either as a juice or powder concentrate. Triticum aestivum that germinates throughout
6 to 10 days is generally called wheatgrass. During germination/ sprouting, extensive changes occur
in the seeds wherecompounds such as vitamins and phenolic synthesis occur. The nutritional
value of wheatgrass increases with the germination period and reaches a maximum on day 7 of
growth (Hanninen et a/.1999). The founder of the Hippocrates Health Institute Dr Ann Wigmore
(1985), believed that wheatgrass, as a part of a raw food diet is used for therapeutic purposes and also
can be used in halitosis(an oral health problems like bad smelling breath) and body Odour [3].
Description of Triticum aestivum

Tritium aestivum belongs to the family Gramineae and the Genus known as Triticum and
the Species Aestivum commonly known as wheatgrass contains the following chemical constituents
[4,5].
Vitamins and minerals: vitamin A, vitamin B2, vitamin B3, vitamin BS5, ascorbic acid, sodium,
aluminium, carotene, potassium, sulphur, copper, iodine, phosphorus, magnesium, alkaline earth
metals, potassium, selenium, iron, zinc, boron and molybdenum.
Enzymes: Protease, transhydrogenase, lipase, amylase, cytochrome oxidase, superoxide dismutase
(SOD) [6].

Table 1-Nutritional Composition of Wheat Grass Juice

Vitamins & minerals Amount (mg/100 ml)
Ascorbic acid 25.2 mg
Dehydroascorbic acid 7.6 mg
Vitamin E 8.5 mg
Carotene 2.43 mg
Potassium 57 mg
Phosphorus 8.2 mg
Calcium 2.4 mg
Sulphur 2.37 mg
Magnesium 1.7 mg
Sodium 1.42 mg
IAluminium 0.31 mg
Zinc 0.02 mg

Source: Bar-Sella P, 1998
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Role of chlorophyll in wheatgrass

Wheatgrass juice contains crude chlorophyll. Chlorophyll can be taken orally or
used as a colonimplant without toxic side effects. Chlorophyll is anti-bacterial and can be
used for healing. Chlorophyll helps rebuild the bloodstream. Administration of
chlorophyll normalized red blood cell count in animals with anaemia. Liquid chlorophyll
can refine tissues and promote their regeneration. Liquid chlorophyll can help remove

drug deposits from the body [7].

Table:02
Benefits of Wheatgrass used for Different Health Complications
Studies/Year Aim Subject size Method Duration Observation
Mis et al., Effect ofn=40 1 ml single doseb weeks The beta cells were,
2018 \Wheatgrass onrats phosphate-citratebuffer seen to increase in|
DNA  damage, injected i.p (pH:4.5), the group receiving
oxidative stress Diabetes group; 45mg/kg wheatgrass forl
index and single dose therapeutic
histological streptozotocin injected purposes.
findings i.p., Wheatgrassgroup; \Wheatgrass
in DiabeticRats. was given oral strengthened  the
wheatgrass (10 anti- oxidant|
ml/kg/day) , Diabetes defence system and
+Wheatgrassgroup; 45 reduced the glucose
mg/kg  single  dose level in diabetic
streptozotocin injected rats.

i.p. and wheatgrass(10
ml/kg/day) wasgiven by

oral.
Ben-Arye et al., Efficacy ofn=23 A randomized,double- {30 days Significant
2009 wheatgrass juice blind, placebo-controlled reductions in the
in the treatment study. overall disease
of ulcerative activityindex and in
colitis (UC) the severity of
rectal bleeding.
No
serious side effects
werefound.
John Wiley & SongEvaluation  ofn=3 A comprehensive(l5 days In the aqueous
Ltd, 2006 the evaluation of the extracts NO
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antioxidant activity off

wheatgrass

antioxidant  capacity  of|

wheatgrass extracts grown

under various conditions

using multiple assays.

trend was
observed  with  the
DPPH assay for the
different

specific

conditiong

nor for the growth
period. In the case of]
ethanol extracts,
however, it increased
with the growth period
and the wheatgrass|
grown in condition 4
was found to be the
most effective. These
also
inhibit

significantly ascorbate-

extracts were

ifound to

Fe 2+ induced lipid

peroxidation
Mukhopadhyay  [Thalassemia n=200 30ml fresh wheatgrass juicel6 months It is an effective
et al., 2021 Intermedia extractedfrom 6 alternative  to blood
week old wheat grassplant transfusion in
given for 6 months thalassemia intermedial
patients
Bar Sela et al., Breastcancer n=60 16ml of wheatgrass Juice3 cycles  ofReduces myelotoxicity]
2007 daily during first chemotherapy |and
3 cycles dose of chemotherapy
of chemotherapy
Kulkarni et al., Thalassemiamajor n=38 100 ml of wheatgrass juicel months requirementsin 50% off
2006 daily for 6 monthsin patients of

thalassemia patient

B-thalassemiamajor
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Health Benefits of Wheatgrass
Wheatgrass in Cancer Prevention

Wheatgrass extract, which contains chlorophyll, an antioxidant, Selenium, Laetrile,
Vitamins and its compounds that may affect cancer prevention. Chlorophyll and Antioxidants:
Chlorophyll has antioxidant properties, but the extent to which it can contribute to cancer
prevention in humans is not well established. Selenium: Adequate selenium intake is important
for overall health, but claiming that it directly decreases the risk of cancer requires more robust
scientific evidence. Laetrile (Amygdalin): also known as vitamin B17, is a substance that has
been proposed as a cancer treatment. Vitamins and Compounds: Wheatgrass does contain
various vitamins and compounds, While these nutrients are important for overall health, making
direct claims abouttheir ability to prevent cancer should be supported by rigorous scientific
research [9,10].

Wheatgrass for Digestive Problems and Diabetes

Supplementing its intake through wheatgrass powder has shown good improvement in
resolving digestive system problems, (Diabetes) in particular. Instrumental characterization of
wheatgrass (spray-dried powder of juice) confirmed the presence of chlorophyll, which is believed
to be the pharmacologically active component in wheatgrass, acting as an anti-diabeticagent [11].
Fiber Content: Wheatgrass is a source of dietary fiber, which can contribute to improved digestive
health and blood sugar regulation. Individual Responses: The effects of dietary supplements can
vary widely among individuals. What works for one person might not work the same way for
another. It's essential to consider individual health conditions, medications, and overall dictary
patterns when evaluating the potential benefits of supplements [12]. Digestive enzymes in
wheatgrass may help with nutrient absorption, but the overall impact on digestion and nutrient
uptake is likely to be influenced by many factors beyond just the enzymes present in the
wheatgrass [17].

Wheatgrass and Inflammatory Conditions:

Some of the reported properties and potential benefits of wheatgrass extract include Anti-
inflammatory properties: Which may make it useful for soothing skin irritations and reducing
inflammation. Immunomodulation: Some studies have suggested that wheatgrass might have
immunomodulatory effects, which could help regulate the immune system's response. This could
potentially have applications in wound healing and skin conditions. Substance P Inhibition:
Substance P is a neurotransmitter involved in pain perception and inflammation. Inhibiting

substance P could potentially lead to pain relief and reduced inflammation. Topical Haemostatic
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Agent: Haemostatic agents help control bleeding. If wheatgrass has haemostaticproperties, it could
aid in wound healing by stopping bleeding. Stimulation of Fibroblastic Activity: Fibroblasts are
cells involved in wound healing and tissue repair. If wheatgrass can stimulate fibroblastic activity,
it might promote wound healing and tissue regeneration [13,14].

Wheatgrass and Dental Diseases

Ben- Arye studies have shown that wheatgrass can neutralize and eliminate toxins from the
body. It can destroy harmful germs and neutralize bacteria. It prevents tooth decay and
toothaches. [15] Wheatgrass is valuable in the prevention and cure of pyorrhoea [16].
Antibacterial Properties: There is some scientific research suggesting that wheatgrass may
possess antibacterial properties. Certain compounds found in wheatgrass might help inhibit the
growth of harmful bacteria. However, the extent to which these properties specifically target
oral pathogens and dental issues requires further investigation[17]. Red Blood Cell Production:
Wheatgrass being linked to increased red blood cell production might contribute to overall
healing and recovery, but the direct impact on dental problems is not well-established. It’s
important to understand that while certain properties of wheatgrass might have potential
benefits for dental health, there isn’t a substantial body of robust scientific evidence that
conclusively supports these claims [17].

Wheatgrass and Rheumatoid Arthritis

The anti-inflammatory properties exert a positive effect on joint problems, reducing pain
and swelling [18].

Hepatoprotective Role of Wheatgrass:

Jain et al reported the hepato-protective role of fresh wheatgrass juice in CCl4 (It is a non-
flammable, dense, colourless liquid with a "sweet" chloroform-like Odor that can be detected at
low levels) treated in rats. It showed a significant hepatoprotective effect with a dose of
100mg/kg/day in SGOT, SGPT, ALP and Bilirubin in serum [20].

Wheatgrass For General Well-Being

Wheatgrass loaded with vitamins acts as an antioxidant and retards the aging of cells in the
body that causes brain and heart problems. Components of wheatgrass have various effective
roles such as an effective tonic, beneficial in skin allergies and weakness. It is also beneficial in
preventing kidney stones and weak eyesight. It's also super effective in serious cases of heart
disease, acute stomach ache, infection of the digestive system, gas, paralysis, asthma,
constipation, and leukoderma. It restores fertility and promotes youthfulness because the high
magnesium content in chlorophyll builds enzymes that restore sex hormones also it helps

menopause more manageable. Its high levels of enzymes and amino acids work like a natural
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cleanser to detoxify the liver, eliminate toxic heavy metals from the bloodstream, break
impacted matter in the colon and rid the body of waste matter [21].

The Anecdotal literature says that WGJ has antimicrobial properties, inhibiting the growth
of microorganisms. However, there appears to be a lack of published scientific data on this
topic, highlighting an area for continued research. Further studies testing a wide range of
pathogens against wheatgrass extracts would provide useful information and assist in our
understanding and knowledge of the efficacy and actions of antimicrobial plant extracts [19].
Conclusion

Wheatgrass juice generally contains no harmful substances except a possible allergic
reaction. With a plethora of vitamins, minerals, amino acids, and enzymes, wheatgrass is often
considered a nutritional powerhouse. While it is known to contain beneficial compounds like
chlorophyll and antioxidants, its specific impact on health varies in scientific literature. Some
studies suggest benefits such as reducing fatigue, regulating blood pressure and blood sugar
levels, and aiding digestion, other claims like improving sleep and increasing strength lack
robust scientific evidence. However, wheatgrass has shown positive results in improving skin
health, wound healing, and potentially mitigating conditions like arthritis and muscle cramping.
Due to its nutrient-rich composition, wheatgrass has gained popularity as a potential dietary

supplement and health tonic. Further scientific research is required in this direction.

References

1.

Bar-Sela, G., Cohen, M., Ben-Arye, E., & Epelbaum, R. (2015). The medical use of
wheatgrass: review of the gap between basic and clinical applications. Mini reviews in
medicinal chemistry, 15(12), 1002-1010.

Fahey, J. W., Stephenson, K. K., Dinkova-Kostova, A. T., Egner, P. A., Kensler, T. W., &
Talalay, P. (2005). Chlorophyll, chlorophyllin and related tetrapyrroles are significant inducers
of mammalian phase 2 cytoprotective genes. Carcinogenesis, 26(7), 1247-1255.

De Vogel, J., Jonker-Termont, D. S., van Lieshout, E. M., Katan, M. B., & van der Meer, R.
(2005). Green vegetables, red meat and colon cancer: chlorophyll prevents the cytotoxic and
hyperproliferative effects of haem in rat colon. Carcinogenesis, 26(2), 387-393.

De Vogel, J., Jonker-Termont, D. S., Katan, M. B., & van der Meer, R. (2005). Natural
chlorophyll but not chlorophyllin prevents heme-induced cytotoxic and hyperproliferative
effects in rat colon. The Journal of nutrition, 135(8), 1995-2000.

. Ferruzzi, M. G., & Blakeslee, J. (2007). Digestion, absorption, and cancer preventative

activity of dietary chlorophyll derivatives. Nutrition research, 27(1), 1-12.

199



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hattarki, S. A., & Bogar, C. (2017). Triticum aestivum (wheat grass); a power house plant-a
review. Dental Journal of Advance Studies, 25-29.

Rana, S., Kamboj, J. K., & Gandhi, V. (2011). Living life the natural way—Wheatgrass and
Health. Functional foods in health and disease, 1(11), 444-456.

Asiimwe, J. B., Nagendrappa, P. B., Atukunda, E. C., Kamatenesi, M. M., Nambozi, G., Tolo,
C. U., & Sarki, A. M. (2021). Prevalence of the use of herbal medicines among patients with
cancer: A systematic review and meta-analysis. Evidence-Based Complementary and
Alternative Medicine, 2021, 1-18.

Wheat, J., & Currie, G. (2008). Herbal medicine for cancer patients: An evidence based
review. Internet Journal of Alternative Medicine, 5(2), 28-30.

Ferruzzi, M. G., & Blakeslee, J. (2007). Digestion, absorption, and cancer preventative
activity of dietary chlorophyll derivatives. Nutrition research, 27(1), 1-12.

Asiimwe, J. B., Nagendrappa, P. B., Atukunda, E. C., Kamatenesi, M. M., Nambozi, G., Tolo,
C. U., ... & Sarki, A. M. (2021). Prevalence of the use of herbal medicines among patientswith
cancer: A systematic review and meta-analysis. Evidence-Based Complementary and
Alternative Medicine, 2021, 1-18.

Padalia, S., Drabu, S., Raheja, 1., Gupta, A., & Dhamija, M. (2010). Multitude potential of
wheatgrass juice (Green Blood): An overview. Chronicles of young scientists, 1(2), 23-28.
Rana, S., Kamboj, J. K., & Gandhi, V. (2011). Living life the natural way—Wheatgrass and
Health. Functional foods in health and disease, 1(11), 444-456.

Gruenwald, J. (2009). Novel botanical ingredients for beverages. Clinics in dermatology,
27(2), 210-216.

Ben-Arye, E., Goldin, E., Wengrower, D., Stamper, A., Kohn, R., & Berry, E. (2002). Wheat
grass juice in the treatment of active distal ulcerative colitis: a randomized double-blind
placebo-controlled trial. Scandinavian journal of gastroenterology, 37(4), 444-449.

Taheri, J. B., Azimi, S., Rafieian, N., & Zanjani, H. A. (2011). Herbs in dentistry.
International dental journal, 61(6), 287-296.

Sareen, M., Baghla, P., Dhaka, P., Mathur, E., Sobti, P., & Khajuria, S. (2014). Wheat grass-a
wonder herb. Systematic Reviews in Pharmacy, 5(1), 4.

Nenonen, M. T., Helve, T. A., Rauma, A. L., & Hénninen, O. O. (1998). Uncooked,
lactobacilli-rich, vegan food and rheumatoid arthritis. British journal of rheumatology, 37(3),
274-281.

Choudhary, S. H. A. I. L. J. A, Kaurav, H. E. M. L. A. T. A., & Chaudhary, G. . T. |. K. A.
(2021). Wheatgrass (Triticum aestivum Linn.): A Potential Substitute of Human Blood in

200



Traditional System of Medicine. Asian Journal of Pharmaceutical and ClinicalResearch,
14(6), 43-7.

20. Jain, G., Argal, A., Pathak, A. K., Singh, V. K., & Kannojia, P. (2007). Hepatoprotective
activity of wheatgrass juice. The pharmacist, 2(1), 29-30.

21. Talalay, P., Dinkova-Kostova, A. T., & Holtzclaw, W. D. (2003). Importance of phase 2 gene
regulation in protection against electrophile and reactive oxygen toxicity and carcinogenesis.

Advances in enzyme regulation, 43(1), 121-134.

201



CONSUMER ACCEPTANCE TOWARDS PRODUCT AND PSYCHOLOGICAL
CHARACTERISTICS OF FUNCTIONAL FOODS: AN OVERVIEW
Himani Rao!, Pallavi R?, Vanitha Reddy P?
"Post Graduate Student, 2Assistant Professor, *Associate Professor, Department of Nutrition &
Dietetics, JSS AHER, Mysuru, Karnataka, India

pallavir@jssuni.edu.in

Abstract

Chronic diseases viz., Heart disease, Cancer, and Type 2 Diabetes Mellitus are of major
public concern. Such diseases are often caused by a dietary pattern characterized as relatively
high in fat, refined sugar, and salt. Societal interest in consuming healthy foods and the demand
for such food products has increased significantly. As a result, functional foods have gained
research attention in the food health and technology innovations field. To date, many studies have
investigated the factors that predict consumer acceptance of functional foods, and a wide range of
influential factors have been reported. Studies conducted in different contexts pose challenges to
gaining a clear understanding of the factors influencing consumer acceptance. Therefore, the
purpose of our overview was to synthesize the possible determinants of consumer acceptance of
functional foods and provide a resource that describes global trends regarding consumer
functional foods behavior.

Keywords: Functional foods, consumer acceptance, chronic disease, health, technology.

Introduction

Chronic diseases viz., heart disease, cancer, and diabetes are of major public concern. Such
chronic diseases are often caused by a dietary pattern characterized as relatively high in fat, refined
sugar, salt, and cholesterol [1]. Older persons are at an increasingly higher risk of developing
chronic diseases, which is becoming a significant problem as the world population continues to
age [2]. In addition to an aging population and the increased development of chronic diseases, the
steady increase in life expectancy and quality coupled with severe side effects caused by
pharmaceuticals and drugs have driven the need for developing safety-affirmed foods enriched
with adequate nutrients [3]. Consuming foods enriched with functional ingredients viz., vitamins,

probiotics, minerals, fiber, and antioxidants could reduce the risk of chronic diseases and improve
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physical and mental well-being [4]. Functional foods have gained remarkable research attention
throughout the decades, especially in the areas of improved food health and technology [3].

The type of functional foods investigated in the included studies were functional meats,
functional beverages, functional dairy products, functional fruits, and functional snacks viz.,
cookies, yogurt, and cereals. The two categories of determinants were product characteristics and
psychological characteristics, each of the determinants was more fully described by sub-
determinants in this overview. These determinants should be considered and used by leaders and
scientists in product development to aid decision-making and, ultimately, the successful launch of
novel functional foods.

Product Characteristics

Studies have shown that product characteristics viz., ingredients, price, taste, brand, and
health information can influence consumer acceptance of functional foods.

Price: It is noted that consumers are willing to pay a reasonable price for healthy and functional
foods. In general, consumers tend to pay a reasonable price to get the health benefits of consuming
functional foods [5].

Taste: The effect of taste on consumer acceptance has received considerable attention in previous
studies. Taste or expected taste strongly influences consumer's functional food choices [6]. For
example, a study conducted in 2020 by Narayana et al., [7] found that taste was one of the most
important motives for consuming functional foods among Sri Lankan consumers. In many cases,
the influence of taste might surpass the influence of health benefits [8].

Brand: The lesser the familiarity of the product, the lesser is the acceptance. Therefore, branding
is very crucial. Previous studies have shown that brands can strongly influence consumer’s
functional food choices [9]. Often, consumers are more likely to accept functional foods if they
are familiar with the brand selling the product [9, 5]. For example, Mirosa and Mangan-Walker [5]
found that Chinese consumers most preferred to purchase functional foods from a foreign brand,
followed by a well-known brand, and least preferred to purchase from a brand that was not familiar
to them.

Health Information: The presentation of health information on functional food labels has been
identified as a major determinant influencing consumer acceptance of functional foods [10].
Therefore, certain health information on food labels may improve consumers’ perceptions of health

benefits and positively influence their acceptance [11]. Marette et al., [11] found that health
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information about the benefits of lowering cholesterol increased consumers purchase intentions
for a fortified yogurt drink, and Markosyan et al., [12] found that potential health benefits
information about antioxidants positively influenced consumers willingness to purchase functional
foods. Additionally, Verneau et al., [13] found a positive relationship between providing
information about the benefit of lycopene and consumer's willingness to pay for lycopene-enriched
products. Health information and food labels can improve consumers perception of health benefits,
positively influence their acceptance.
Psychological Characteristics

Psychological characteristics play a critical role in consumers decision-making processes
toward functional food choices. This overview identified psychological factors that influence
consumers acceptance of functional foods, including health consciousness, motivations,
perceptions, beliefs, attitudes, trust and food neophobia, and nutrition knowledge.
Health consciousness: Health consciousness has been described as the degree to which
individuals are aware of their health and tend to pursue health behaviors to maintain or improve
their health status [14]. A positive relationship between heath consciousness and functional food
purchase intention has been identified in previous studies [ 15]. Consumers who cared more about
their health status and diet tended to consume functional foods [16].
Motivations: Consumer's health motivation has been identified as one of the most important
internal motivations to consume functional foods. Health motivation is defined as “consumer's
goal-directed arousal to engage in preventive health behaviors” [17]. Studies have found
consumer's health motivations such as improving health and preventing the risk of certain diseases
determined their functional foods consuming intentions. The more health-conscious consumers
were, the more they were motivated to consume functional foods [18].
Perceptions: Consumers may consume functional food if such food is perceived as healthy [19].
Rezai ef al., [20] found that consumers who perceived greater benefits from functional foods e.g.,
reducing the risk of health problems, improving skin conditions, and providing daily nutrition were
more accepting of functional foods. Another study found that consumer’s purchase intentions
toward functional foods increased if they perceived the healthfulness of the products to be
personally relevant to their health status [21].
Beliefs: Beliefs are another psychological determinant that may affect consumer acceptance of

functional foods. Believing that foods help to heal is one of the important aspects of consumer
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acceptance. In general, the more health benefits consumers believe functional foods offer, the more
likely they are to accept functional foods [22]. Previous studies have demonstrated that consumers
who believed functional foods could improve their well-being and quality of life were inclined to
accept functional foods [23].
Attitudes: Attitudes typically predict behavior. Many studies have found that consumer’s attitudes
guided their overall evaluation of possible consequences of consuming functional foods [24]. Chen
[25] found that consumers who were more health conscious had a more positive attitude toward
functional foods and were more willing to consume such foods. Other studies conducted more
recently found similar results indicating health consciousness influences consumers’ attitudes
toward functional foods [11].
Nutrition Knowledge: Adequate nutrition knowledge could change dietary attitudes and habits,
and ultimately influence their acceptance [26].
Conclusion
Understanding the determinants influencing consumer acceptance in the competitive
functional foods market is crucial for a successful product launch and effective marketing
strategies. These determinants provide valuable insights for product development leaders,
scientists, and marketing specialists. By considering these determinants, scholars and industry
professionals can enhance their research and contribute to the successful launch of novel functional
foods.
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Abstract

Generation Z (born between 1996 and 2014) has been the most progressive generation
in comparison to previous generations. Gen Z represents a new wave in the modern world. This
article systematically investigates the escalating trends of junk food consumption among Gen
Z, emphasizing its potential ramifications on overall health. Junk food tastes good, but the
effects on the health is detrimental. Junk refers to fast food which are easy to make and easy to
consume. Michael Jacobson aptly coins the phrase junk food in 1972 as slang for foods of
useless or low nutritional value. Junk food so called HF'SS (High fat, sugar or salt). Junk foods
have become a prominent feature of the diet of youngsters, especially in the developing country.
It explores the effects of high- calorie, low- nutrient diets on various health indicators. It
extends to the pervasive influence of social media on Gen Z’s dietary habits and life style
choices. This article also scrutinizes the emergence and popularity of food delivery apps among
Gen Z, assessing their impact on dietary preferences, convenience and health outcomes. Due
to the increased technology to access junk food and sedentary behaviour cause potential
disruptions to traditional eating patterns. However, it should be avoided due to a lack of energy,
elevated cholesterol, and impaired concentration. It has a number of negative effects on the
body, including obesity, diabetes, heart disease, several types of cancer and reproductive
illness. Therefore, eliminating the temptation for junk food and developing the awareness for
fitness will be helpful in avoiding the junk food from the healthy diet regimen.
Keywords: Generation Z, junk food, technology, sedentary behaviour, healthcare impairment.
Introduction

A generation is a group of people who were born in the same year and have a common
identity shaped by their experiences in life. Generation Z, commonly known as "Digital
Natives" were born between 1995-2012. It also Known by other names as net-gen, and I-
generation. Unlike millennials, they have grown up seeing technological advancements at

every point in their lives. Generation Z has never lived without the Internet. The unique
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characteristics and preferences of this generation are influenced by their nature. They rely on
social media content for their information, influences, and personality traits. As a result, this
generation is accustomed to virtually instantaneous interaction and communication throughout
the globe, which influences their behaviour and worldview in everyday life [1, 2]. Food
preferences among youngsters have changed considerably over time as a result of globalization,
urbanization, changing lifestyles, and more exposure to various cuisines. As the nation's
economy has grown, millennials' eating habits have changed in a number of ways, from the
intake of seemingly healthy cuisine to mindless junk food consumption [3, 4]. The term "junk
food" refers to low-cost foods that are heavy in calories from fat or sugar but low in fibre,
protein, vitamins, and minerals [5, 21]. The National Institutes of Health claim that junk food
is a cheap, speedy, and quick substitute for home-cooked meals (NIH). They often include large
amounts of saturated fat, sugar, salt, and calories. All junk food is processed food all processed
food is not junk food [7]. Everywhere you look, even in smaller towns and cities, fast food
restaurants are springing up quickly. Foodies' lives have become easier since smartphone
applications like Swiggy and Zomato arrived in India and allowed for doorstep delivery.
Technology has improved accessibility and convenience, including the use of social media to
promote commodities like food [6, 7]. According to news, India is experiencing a significant
increase in obesity and diabetes, with 1 in 4 individuals currently affected. On average each
year, 71% of all mortalities globally occur from non- communicable diseases (NCDs) and the
risk of NCDs is increased by lifestyle behaviours such as physical inactivity and unhealthy diet.
Modification of dietary practices

The Generation Y or Millennials are the prior one of Gen Z. Urbanization and
globalization have played a crucial role in shaping the food choices of millennials and
generation Z in India. Research indicates that Generation Y prioritizes purchasing healthy food
items. Additionally, they attend food-related activities such as conferences, workshops,
tastings, and festivals. On the other hand, generation Z, who focus on tolerance and
convenience rather than their diets and health? Each country has its own traditional food culture
based on climate and seasonal availability [8, 9]. The Gen z accepts traditional food has the
nutritional value but in the meantime the junk food is taken for just for fun and enjoyment then
it becomes regular eating habits and spoil the health [9]. The nutritional food considers as
distasteful to the young people, the world health organization recognized food marketing has
been increased the problem of unhealthy food products increased the consumption of unhealthy

food products among young generation [10].
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Recently, there has been a trend of obsessing over calorie consumption. Popular diets among
health enthusiasts include the Atkins Diet (low carbohydrate), Keto Diet (low carbohydrate and
high fat), Zone Diet (40% carbohydrates, 30% fats, and 30% protein), and Veganism (no
animal products) [13,14].

Impact of food delivery apps and social media

Junk food consumption has evolved from an unhealthy lifestyle habit to a full-fledged
addiction. Junk food with high calorie content is now more affordable and convenient than
healthy snacks. Gen Z is known as the "foodie generation," and members of this age are
enthusiastic in trying out new culinary experiences.

Food delivery services have been increasingly popular in India in recent years. This had
a profound impact on how people consume food and develop eating habits.
The advent of meal delivery services has had both beneficial and bad impacts on health.

On the one hand, it has made it easier for individuals to choose healthier alternatives. On the
other side, it has made it more convenient for this young technology-oriented generation to
indulge in comfort foods like junk/ processed foods [7].

Individuals are very likely to be impacted by the content on prominent social media
sites such as Instagram, YouTube, and Facebook. Food and beverage corporations are rapidly
promoting themselves on popular social media platforms among young people [11, 12]. Food
bloggers and vloggers gain followers and become social media influencers by posting tempting
photographs of food, creating vlogs that make viewers crave a specific dish, and writing lyrical
descriptions of dine-out experiences [15].

Problems associated with junk food

The food standards organization in the United Kingdom refers to food as "HFSS" (high
fat, sugar, or salt) rather than “junk food” [16].

High fat content

Junk foods such as hamburgers, pizza, fried chicken, and chips are high in saturated fat;
too much saturated fat in the diet leads people to gain weight and become obese; being
overweight is a risk to heart health and causes other diseases [16].

High Sugar content

Soft drinks, cordials, biscuits, cakes, and lollipops also have tons of sugar, which is

what makes them taste too wonderful. However, too much sugar makes people overweight,

rots the teeth, is harmful for the blood, and may cause other diseases [22].
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High salt content

Junk often contains too much salt. Bread, breakfast cereals, and biscuits already have a
high level of salt. As a result, when people eat junk food, they consume more salt than they
require. Too much salt is harmful to one's health [16].
General health implications
Obesity

Obesity is caused by fast food consumption and sedentary lifestyles. Obesity causes
various issues such as higher cholesterol levels, artery blockage, an increased risk of heart
disease, and general physical discomfort. Obesity and overweight were seen more in girls and
underweight seemed to be more in boys indicating an increasing trend in the percentage of
obesity among girls compared to boys. In short, the study found that childhood obesity is
caused by lifestyle factors such as family history, low physical activity, prolonged screen time,
snacking during screen time, frequent outdoor dining, and the child's sleep pattern [17].
Diabetes mellitus

It is a chronic metabolic condition characterized by hyperglycaemia, glycosuria,
hyperlipemia, a negative nitrogen balance, and, in certain cases, ketonemia. Diabetes mellitus
is classified into two types: Type I (insulin dependent) and Type II (insulin independent). More
than 90% of cases are Type II diabetes caused by junk food consumption [17, 18].
Hypertension

It is caused by the regular consumption of junk food. Junk food has a lot of salt, which
raises blood pressure and can lead to hypertension; if hypertension is not treated properly, it
increases the likelihood of coronary thrombosis. Obesity contributes to primary/essential
hypertension. Adults should consume 1,200 - 1,500 mg of sodium per day, according to the
National Research Council of the National Academy of Sciences. It is well recognized that
sodium has an impact on the kidneys' renin-angiotensin system, which causes arterioles to
constrict, eventually resulting in high blood pressure [16, 17].
Heart disease

A junk food diet is a leading cause of heart disease, myocardial infarction, and severe
heart failure owing to plaque build-up in arteries. Consuming fast food increases the percentage
of calories coming from saturated and total fat. Additionally, the fast food has inadequate
amounts of calcium and magnesium in addition to low levels of micronutrients (carotene,

vitamin A, and vitamin C) [23].
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Kidney disorders

Junk food is high in salt, sugar, and fat, which causes kidney dysfunction such as
polyuria, renal failure, and hyperuricaemia. Additionally, the salts utilized in the preparation
have an effect on the renal system due to their excretion through the kidneys [16, 17].
Cancer

The majority of the time, these junk meals include colours, which are frequently toxic,
carcinogenic, and detrimental to health. Individuals who are obese are more susceptible to
developing cancers of the colon, breast, prostate, gallbladder, ovary, skin, and uterus.
Gut health

Increased fats and oils, combined with spices incorporated in these dishes, act as an
irritant to the gastric mucosa, leading to increased secretion of hydrochloric acid, resulting in
gastritis.
Neurological disorders

Consuming junk food over an extended period of time might reduce blood circulation
owing to fat storage. A lack of necessary oxygen, nutrients, and proteins can temporarily stale
the grey (brain) cells. When a sumptuous junk meal rich in oil is taken by this young generation
which leads to mental health problems such as drowsiness, laziness, dyslexia, attention
deficient hyper activity disorder [ADHD], loss of balance and lack of concentration [24].
Hypersensitivity

The junk food consists a lot of additives and colourings which can be allergic causing
skin rashes. It is a hypersensitivity disorder brought on by junk food consumption.
Asthma

It is a chronic pulmonary obstructive condition caused by artificial flavouring and
colouring compounds, which are abundantly prevalent in junk food.
Hypoxia

Hypoxia is a state of low oxygen supply in the body that is brought on by fat build-up
in the arteries.
Dental cavities

Overindulgence in junk food leads to dental cavities because food gets stuck in the
crevices between teeth and plaque builds up, which inevitably causes cavities [24].
Behavioural problems

Consumption of junk in early childhood can be results in behaviour associated problem
like hyperactivity, aggressiveness, etc. In persons who are prone to addictive behaviour, the

mix of fat and sugar can cause a dopamine-driven spike in tremendous pleasure [17, 19].
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Figure 1-Effect of Junk foods on human health (Source: Blogs @Baruch)

Impact of junk foods on reproductive health of female adults

Menstruation is a common physiological phenomenon in women that indicates her
reproductive potential. However, this typical occurrence is not without difficulty and often
causes agony and humiliation. Nearly 87% of women reported that they were suffering
difficulties during menstruation [20]. Obesity is the main factor in PCOS. The excess
androgens found in PCOS-aftlicted women can raise levels of visceral and subcutaneous fat.
Androgens are the cause of the aberrant regulation of hunger [25]. In females, a small amount
of testosterone is secreted, primarily for reproductive development. Many problems with
women's bodies, such as acne, hirsutism, alopecia, irregular menstruation, insulin resistance,
hypertension, obesity, increased muscular mass, poor libido, mood swings, and a deep, husky
voice, can be brought on by an increase in testosterone [26]. Junk food uses IR to indirectly
influence androgen levels. Rises in insulin lead to a decrease in sex hormone-binding globulin
(SHBG), a regulatory protein that inhibits androgen action in females and results in
hyperandrogenism [27]. Although, evidence shows that there is a link between junk food and
the level of androgen in the body [28].
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Figure 2-Interaction between Insulin resistance and PCOS (29)
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Conclusion and future perspective

Now a days, consuming junk foods become an integral part of our life. Above all,

research on the health risks of junk food conducted by numerous researchers in various nations

makes it abundantly evident that changing teenagers' eating habits requires raising knowledge

of these risks. However, it's important to be aware that the temptation can lead to addiction.

It's important to remember that addiction to "junk" is beneficial for business. We have the

ability to pick between unhealthy foods and healthy ones. Be aware, Junk food is like a drug;

it can be addictive.
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Abstract

According to International Crops Research Institute for the Semi-Arid Tropics (ICRISAT,
Hyderabad), smart foods have become global concerns that emphasis on health, environment and
increased crop production rate for farmers. In consideration to ICRISAT’s statement, Annatto seeds
(Bixa orellana) have a diligent effect in building value for natural food colourants, where it has
impact on nutrition, being eco-friendly, considerate towards rural livelihoods for cultivation and
contribution to natural food colourants. In this study, In vivo study is adopted to study the metabolic
changes that are taking place especially in mice and rats, primary substituent’s for monitoring the
bodily functions of all the organs, as that of a human being. The appropriate level of consumption
and toxicity of the powdered substance of B. orellana) as natural food colourant is investigated and
optimized using Wistar albino rats experimented for eight weeks (56 days) following the protocol of
OECD guidelines. Oral feeding of aqueous solution is 2ml per 100g of body weight is been fed daily
to the rats. The histopathology in the rats is carried out and the observation showed no alternative
changes in liver, kidney, intestine, stomach, brain and spleen proving that B. orellana can be added
in foods and consumed as a natural food colourant. Thus, this study proves that annatto seeds can be
used in foods as natural food colourants, an inexpensive alternative for harmful synthetic food
colourants, proving it to be an eco-friendly smart food.
Keywords: Bixa orellana, wistar albino rats, optimization of dosage, fixed dosage, subchronic
toxicity.
Introduction

Food colourants from plant sources have grabbed the attention of global markets. As quoted
by few connoisseurs of food, the colours in foods affect the psychological behavior of humans; in
addition, they also have further effects on positive mannerism (Renana, 2020). With proper
evidences, the artificial food colors (AFCs) have proved to affect the health status of the children’s
behavior, through various studies carried out for around 35 years. Food and Drug Administration

Food Advisory Committee convened to evaluate the current status of evidence regarding attention-
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deficit/hyperactivity disorder (ADHD) caused due to artificial food colours. The edible dyes used in
the food industries are not proved to improve the safety and quality of nutrition in foods, indicating
the removal or replacement of currently used food colourants and their supplies, for the betterment of
booming food industries (Mohamad et al., 2019).

The seeds of the Bixa orellana tree produce an orange-red food colouring condiment known
as annatto. Bixin and norbixin, carotenoid pigments produce colours that are found in the reddish
waxy coat of the seeds. Annatto (Bixa orellana) extracts are widely used in many processed food
products as a coloring agent and is also a natural alternative to synthetic food coloring compounds?®.
Modern investigations on this plant have revealed the presence of natural reddish-yellow dye in
seeds of B. orellana. The fruit of the B. orellana tree consists of 10-50 seeds of the size of grape
seeds covered with a thin layer of soft, slightly sticky vermilion pulp. Seeds are characterized by
substantial amount of carotenoid compounds mainly apocarotenoid bixin, nor-bixin and other less
important cryptoxanthin, lutein, zeaxanthin and methylbixin (Shahid et al., 2016).

The interest in food toxicology is evident by the dependency of humankind on nutrition by
virtue of their heterotrophic metabolism to identify adverse effects and characterize potential
toxicants in food. The mechanisms of toxicant actions are multifactorial but many toxic effects
converge on the generation of oxidative stress and chronic inflammation resulting in cell death, aging
and degenerative diseases. Integration of food toxicology data obtained throughout biochemical and
cell-based in vitro, animal in vivo and human clinical settings has enabled the establishment of
alternative, highly predictable in silico models (Alexander Gosslau, 2016). Thus, this study
highlights on annatto seeds as smart natural colourant is conducted to bridge the relationship between

nutrition, a core for healthy living.

Methodology

The appropriate level of the selected natural food colourant annatto seeds (Bixa orellana) to
be added in the foods is verified using animal study that remains as prognostic for human
consumption. The in vivo study is demonstrated to prove that the selected natural food colourants
have various health benefits in enhancing the quality of food. It is also conducted to analyze the
biological effects of natural food colourants in animals through histopathological examination by
enabling the colourants for further utilization. The permissible level of natural food colourants to be
added in foods for human consumption is determined. The effects of developed natural food
colourants is biologically tested in model wistar Albino rats to analyze the effects when consumed

more frequently.
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Study to optimize the level of feed: The species of wistar albino rats of adult male which weighs
about 200-250g of 8-12 weeks are selected and habituated to +22°C for a week with usual
commercial feed of pellets and drinking water. Adult male rats are selected for the study as their
hormonal changes will be less compared to the adult female rats. Adult female rats will undergo
hormonal changes at the time of pregnancy and mothering the young ones. Thus, to confirm that
there are no physical and biological changes in the species, adult male rats are chosen for the in vivo
study. The animals are divided into two groups with five animals in each group. Group — 1 is the
control group and group — 2 is test group where the animals are fed with Annatto seeds (Bixa
orellana) for 56 days (eight weeks).

According to Organization for Economic Cooperation and Development Guidelines (OECD,
2018), the volume of feed should not exceed 1 ml/100g body weight, except in case of aqueous
solution 2ml/100g body weight can be fed. The extracts fed to the rats through oral feed in drinking
water in parts per million/million per liter of solution in kilogram. In 100 ml of water, the dosage is
prepared using the following formula: V1 N1 = V2 N2 from which Vi = V2 N2 + N1, where Vi
indicates the ml (milliliter) of water to be calculated and given, N1 measures the number ml present
in 1 (liter) of water, V2 represents the weight of the animal and N2 indicates the number of ppm
(parts per million) to be calculated. Using this formula, level of ppm is increased for every specific
dosage fed for five days continuously and as there are no changes found in the animals, the dosage is
increased gradually with two days of wash-out period.

Table 1-Feed Plan for the wistar albino rats

. Food and dosage given during Per_lod of Type of
Particulars . . time
experimentation feed
(days)
Control Commercial Feed (25 g) 8 weeks
Grou Ny 56 days Oral
P Normal Drinking water y
Commercial Feed (25 g)
+
Drinking water 8 weeks
Test Group + 56 davs Oral
Specific dosage of Food Colourants y
Annatto seeds (Bixaorellana) (calculated
according to the weight of the rat)

From Table 1, the scheduled feed plan of the animals is followed. The rats are weighed every

week and checked for physical changes indicating the weight gain or loss. Level of water
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consumption and intake of feed is also checked every week, to verify if the animals are under certain
abrupt meal pattern due to the intake of natural food colourants.

Findings of the study

Pilot study is carried out with two groups of wistar albino rats, where the consumption level
of the colourant is finalized by monitoring the animals till the threshold sensitivity level is monitored
in the rats. The test group of annatto seeds (Bixa orellana), the albino rats level of water to be given
is calculated with the body weight of the rats during the purchase. The calculation of aqueous
feeding of natural food colourant and control group is given below where the average weights of the
rats are 373 g and 376 g respectively.

Table 2-Level of water substituted to the rats of control and test groups

Grouns Calculation of Level of Determined Level of
P Water to be given Water (ml)
Control Group 376 x2+100=75 7.5
Test Group
X 2+ =
Annatto seeds (Bixa orellana) 373%2+100=7.46 [

According to table — 2, the determined level of water to be given are to be optimized are

7.5ml for both the control group and the test group of rats with annatto seeds (Bixa orellana).

Table 3-Optimization of the annatto seeds (Bixa orellana)

orally fed to the rats during pilot study

Water Calculation of ppm of Natural FO(.)d
Week (m) ppm opm Colourants added in
water (g)
1 7.5 2 7.5 x2+1000 0.01
7.5 12 7.5x 12 +1000 0.08
2 7.5 14 7.5 x 14 + 1000 0.10
3 7.5 28 7.5 x 28 + 1000 0.20
4 7.5 41 7.5x 41+ 1000 0.30
5 7.5 54 7.5 x 54 +1000 0.40
6 7.5 54 7.5 x 54 +1000 0.40
7 7.5 50 7.5 x50 + 1000 0.37
8 7.5 47 7.5 x 47 + 1000 0.35

From the Table 3, it is interpreted that 7.5 ml of water mixed with the natural food colourant

from week one to week eight was given, where the ppm was increased every week and the maximum
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threshold level of the rats were analyzed for optimization. The powdered annatto seeds (Bixa
orellana) of 3 mg in 7.5 ml of water was determined to be the threshold level, whereas 0.4g, 0.37g
and 0.35g of annatto seeds powder mixed in 7.5ml of water showed restless and unappetizing
behavior in rats.

Around 100 g of weight gain was observed in both the group of rats. But the sensitivity of
thresh hold level of wistar albino rats were less for annatto seeds powder when compared to the
control group. After determining the maximum threshold level, the experimentation procedure was

carried out with the other rats.

Table 4-Body Mass Index (BM1) calculated for the wistar albino rats every week

Average
. Average Length
Groups Weight of the Whole Rat Formula fo_r BMI BMI
Change Calculation
(9) (cm)

Control Group 287 20 BMI = Body Weight 0.7
Test Group (9)
Annatto seeds +
(Bixa 345 21 Square of the nose-to- 0.7
orellana) anus length (cm)

According to Novelli (et al., 2007), the Body Mass Index for normal wistar rats range
between the values of 0.45 to 0.68 g/cm? likewise when the range of BMI increases, the level of
obesity also gets increased. The classification of BMI is slight, moderate and severe obesity. From
the weight gained, the BMI value of both the groups is 0.7g/cm? which proves that the rats are
slightly obese in nature. As for the threshold level 3 mg of annatto seeds powder in 7.5 ml of water
was determined in considered and observation of physical and behavioural change in the rats. Thus,
the optimized amount of annatto seeds powder as smart, natural food colourant is prescribed for
experimentation and histopathology of the experimental rats have proved to have no residual
formation or alteration in the organs, further providing evidence for being an inexpensive alternative

for harmful synthetic food colourants, proving it to be an eco-friendly smart food.
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Abstract

The book chapter provides a comprehensive examination of antibiotic resistance in the
context of global health. Antibiotic resistance, defined as the ability of microorganisms to survive
and reproduce in the presence of antibiotic doses previously thought effective against them, poses
a significant threat to human and animal health worldwide. The chapter discusses the factors
contributing to antibiotic resistance, including the misuse and overuse of antibiotics in both
human and veterinary medicine. Mechanisms of antibiotic resistance, such as antibiotic
inactivation, reduced membrane permeability, modification of target sites, and efflux or transport
of antibiotics, are also explored. Moreover, the economic importance of antibiotic resistance is
highlighted, emphasizing the significant impact on healthcare costs, productivity losses, and
treatment efficacy. Despite guidelines promoting responsible antibiotic use, challenges such as
antibiotic misuse by healthcare providers and the rapid dissemination of resistant bacteria persist.
In conclusion, the chapter underscores the urgent need for enhanced surveillance and a greater
emphasis on rational antibiotic use to minimize the development of antibiotic resistance.
Addressing antibiotic resistance requires collaborative efforts across sectors and global

cooperation to mitigate its impact on public health and ensure effective treatment outcomes.

Introduction

Antibiotic resistance is the ability of a bacterium or other microorganisms to survive and
reproduce in the presence of antibiotic doses that were previously thought effective against them.
Antibiotics are predominantly employed in the realm of both human and veterinary medicine in
order to ensure the well-being of individuals and animals on a global scale. In addition to their use
in medical treatment, antibiotics have also been utilized to enhance the productivity of aquaculture
and agriculture. However, the rise of bacteria that are resistant to commonly used and effective
antibiotics has necessitated the development of more potent drugs and more expensive treatment
methods. Novel forms of antibiotic resistance can even readily traverse international borders at an
astonishing pace and propagate between continents. Global leaders in the field of health have
characterized these antibiotic-resistant microorganisms as "nightmare bacteria" that "pose a

catastrophic threat" to individuals in every nation across the globe (Wang et al., 2012).
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The emergence of bacterial resistances that impact animals has the potential to exert an
influence on the human population. The transmission of resistant strains from animals to humans,
known as zoonosis, presents a significant threat to human well-being. Individuals employed in
agricultural or food animal production settings face an elevated risk of contracting an infection
caused by a strain of bacteria that is resistant to antibiotics (Davies, 2010).

Instances of antibiotic resistance infections occur excessively and are becoming
increasingly common, thereby impeding the effective treatment of both humans and animals. The
rise in antibiotic resistance can be attributed to the introduction of antibiotics into the surrounding
environment. Within the realm of medical practice, concerns have arisen regarding the
management of certain commonplace infections, which are proving to be arduous to overcome due
to the presence of antibiotic-resistant bacteria. This necessitates a thorough examination of the
utilization of antibiotics in order to preserve their efficacy in both human and animal populations.
Numerous novel initiatives are being implemented to counteract the disconcerting trend of
antibiotic resistance and to address the mounting number of infections caused by bacteria that are
resistant to currently available treatments (CDC, 2008).

Factors that engender antibiotic resistance

The utilization of antibiotics at recommended dosages for the purpose of treating
confirmed bacterial infections represents a form of exposure in which the advantages significantly
outweigh the potential for selecting resistant strains (Rafaillidis et al., 2009). Regrettably, a
considerable amount of antibiotic therapy does not prioritize laboratory-based approaches or even
extrapolations derived from laboratory data. This is further compounded by the prevalence of life-
threatening infections that necessitate prompt medical intervention. As a result, it is imperative
that the prescribed antibiotic treatment consist of first-line drugs such as ampicillin, ampiclox,
cotrimoxazole, chloramphenicol, erythromycin, gentamicin, penicillin, tetracycline, and
metronidazole (Gordon et al., 2010).

The treatment of individuals infected in numerous regions of Africa faces additional
complications due to the reality that the exorbitant expense of contemporary second-line
antimicrobials, such as amoxicillin-clavulanate, cefuroxime, ceftriaxone, ofloxacin, ciprofloxacin,
azithromycin, amikacin, and others, renders them unattainable for the majority of patients. Given
the absence of a sufficiently comprehensive array of second-line medicinal options, there is
typically a lack of cost-effective customization of empirical antibiotic therapy (Silbergeld et al.,

2008).
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Other challenges encompass the utilization of sub-therapeutic doses (primarily due to
improper prescription or lack of patient compliance) that result in the sequential selection of
highly resistant strains. Furthermore, the provision of substandard drugs, unbeknownst to both the
prescriber and the patient, exerts sub-inhibitory selective pressure on bacteria. Additional
complications arise from man-made circumstances, such as warm, moist, and unhygienic
environments, which not only facilitate the dissemination of pathogens but also promote the
proliferation of resistant organisms carrying resistant genes, for instance, resistance in clinical E.
coli, salmonella, or shigella enteritis (Moran et al., 2005).

The presence of inadequate storage conditions is another influential element that results in
the deterioration of drugs due to elevated temperatures and/or excessive moisture levels during the
process of distribution. Moreover, the prevalence of crowded healthcare facilities and the scarcity
of resources for implementing efficient infection control measures contribute significantly to the
emergence and spread of hospital epidemics caused by drug-resistant microorganisms, including
methicillin-resistant staphylococci, various strains of bacteria displaying resistance to multiple
antibiotics, and strains resistant to vancomycin, among others (Kieninger et al., 2009).

Mechanism of antibiotic resistance

There exist numerous methods by which antibiotics have the ability to eliminate or impede
the growth and proliferation of microorganisms. Similarly, microorganisms possess innate or
acquired resistance mechanisms that have developed over time due to the exposure to antibiotics.
It is plausible that a single mechanism can confer resistance to multiple classes of antibiotics,
especially if their modes of action are comparable. Occasionally, bacteria can share resistance
through the transmission of "resistance plasmids," which are segments of DNA capable of being
transferred between cells (Clewell et al., 2014).

A) Antibiotic inactivation

On certain occasions, a cell may develop resistance to antibiotics through the production of
an enzyme that renders the drug ineffective or reduces the efficacy of the antibiotics. A notable
example is the beta lactamases enzyme, which is capable of breaking the beta-lactam rings found
in beta lactam antibiotics like penicillin. Consequently, the breakdown of the beta-lactam ring
prevents the ant