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Abstract
Background

Siddha system has a huge
repository of herbo-mineral formulations,
diagnostic methods, diet, kaya kalpam and
spiritual principles that promote human
life towards holistic path. The well-being
of the human is attained by the motto,
“Food is the medicine & Medicine is the
Food”. One among them is Kezhvaragu
(Eleucine coracana) which was used as a
staple food since the 8" century A.D.
Kezhvaragu possesses an impressive
nutrient profile containing Carbohydrate,
fibre, fat, protein, Vitamin B, C and E,
minerals like Calcium, Magnesium, Iron
and Phosphorus. As per Siddha principle,
Sei pagam of either medicine or food is
much important as the same food or
medicine which was not properly
processed can act either heel or harm.
Many details about food processing were
mentioned in Pathartha Guna
Chinthamani to ensure it. In this
informative busy world, health
consciousness is budding among people
but at the same time they expect it as
ready-made. The gap between these two

was bridged by health mix, processed food
with add-on preservatives.

Objective

To evaluate and analyze the
nutrient profile of three porridges made
from non-germinated, germinated, and
fermented kezhvaragu (Eleucine
coracana).
Methodology

Three porridges were made from
non-germinated, germinated, and
fermented kezhvaragu and the nutrient
profile was studied from a well-reputed
laboratory.

Result

The result showed that the
fermented porridge had the required
number of calories, macro and micro-
nutrients. The result interprets how the
add-on  things while serving the
kezhvaraguchanges its nutritive value.
Conclusion

The changes in the nutrient values
were analysed and the appropriate method
to process Kezhvaraguwas suggested as
fermentation.
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Introduction

Siddha system of medicine is one
of the oldest systems of medicine practiced
in the southern parts of India which aims at
the well-being of the human through the
prevention of diseases by healthy lifestyle,
treating the disease with herbo-mineral
preparations and spiritual aspects. Along
with the Iyamam (Thinking good),
Niyamam (Acting well), Asanam (Yoga),
Pranayamam (Breathing exercise) and
other Astangayogam, Food plays a crucial
role in the journey towards a healthy life.
Siddhars strongly believed that
maintaining a healthy physical body and
sound mind paves the way for attaining
spiritual life. In accordance with the
prevention of diseases, Siddhars believed
in the motto, “Food is the medicine &
Medicine is the Food”, in later days the
father of modern medicine, Hippocrates
also explained the same concept. One
among them is Kezhvaragu [Eleucine
coracana] which was used as a staple food
since the 8" century A.D. Kezhvaragu
possesses an impressive nutrient profile

containing  Carbohydrate, fibre, fat,
protein, Vitamin B, C and E, minerals like
Calcium, Magnesium, Iron and

Phosphorus!!!. Eleucine coracana is one of
the staple foods commonly known as
Kezhvaraguin Tamil was originated at the
beginning of Iron age about 5000 years
ago and cultivated in the parts of East
Africa. Kezhvaragu has been the oldest
well-known domesticated tropical African
cereal. Then it is introduced in India
through oceans and now Kezhvaraguranks
sixth place in the production of cereals.
There were many studies carried out
regarding the nutrient profile
ofunprocessed and processed Kezhvaragu.
The physical, chemical and structural
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changes in the Kezhvaraguwere studied
2341 Yet there was no study conducted on
the nutritive profile with the add-on items.
This study mainly aims in evaluating some
nutrient of Kezhvaragudrinks which is in
the ready-to-consume state. This study is
done to evaluate whether the add on items
in the Koozh and Kanji make a change in
the nutrient profile of the Kezhvaragu. As
per the Siddha principle the Sei pagamand
Anubanam plays a vital role in the
availability and absorption of the vital
nutrients in food and medicine.

Health Benefits of Kezhvaragu

Finger millet contains about 65-
75% Carbohydrates, 5-8% protein, 15-20%
dietary  fiber ™ and  2.5-3.5%
minerals®®7#  Among all  cereals
kezhvaraguhas the highest amount of
Calcium (344 mg%) 1% and potassium
(408mg%). Along with this Magnesium,
iron, Zinc, Selenium, B complex vitamins
like Thiamine, riboflavin, niacin, folic
acid, Vitamin A, C, E also found in ample
amounts!! 2131411617181 1t i one among
the gluten free cereal so that it can be
added in the diet of patients with celiac
disease (17,
Based on the several in vitro and in vivo
studies, kezhvaraguis known to possess

anti-tumorigenic!?), anti-diabetic

[21,22,23,24,25,26] anti-ulcerative,
antioxidant?”-?$%1 anti-microbial®%*!! and
wound healing properties™?!. It is found to
reduce the triglycerides level in blood and
have  anti-hypercholestrolemic  effect
[33,34,35]

Kezhvaraguplays a potential role in the
diet of obese patients, patients with
Diabetes  mellitus, osteoporosis and
anaemic patients.
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Materials And Methods Grain
Collection

The grains of Kezhvaragu (Finger
millet) are purchased from the local market
in Tambaram. The grains were washed and
dried in shade to remove the dust and dirt
particles from it.

Germination

The cleaned grains were soaked in
the water for a period of about 6 hours.
Then the grains were tied in a cotton cloth
and allowed for about 36 hours to
germinate in room temperature (25-27°C).
In between this time, once in 6 hours water
in sprinkled over it to maintain the
moisture in the germinating grains.
Fermentation

The cleaned grains were grinded
into powder 50 gm of the grinded powder
is mixed with 100 ml of water (1:2) and
allowed for about 36 hours to ferment in
the room temperature.

Sample 1:

Koozh Prepared From
Fermented Kezhvaragu The fermented
kezhvaragumixture (50 gm) is added in the

boiling water and stirred continuously with
a wooden stick till the dough attains a non-
sticky nature. The dough (Kali) is allowed
to cool. Then the Kali is mixed with 30 gm
of curd and mixed well without any lumps.
Required amount of salt and small onion is
added to the Koozh.

Sample 2:

Kanji Prepared From Germinated
Kezhvaragu

The germinated grains of Finger
millet are grinded as powder. 50 gm of the
powder is mixed with 800 ml of water and
stirred well without any lumps. Then this
mixture is allowed to boil until it attains a
thick porridge consistency. 20 gm of
brown sugar is added.

Sample 3

Kanji Prepared From Non-Germinated
Kezhvaragu The non-germinated grains of
Finger millet are grinded as powder. 50 gm
of the powder is mixed with 800 ml of
water and stirred well without any lumps.
Then this mixture is allowed to boil until it
attains a thick porridge consistency. 20 gm
of brown sugar is added.

Figure 1. Sample 1 Figure 2 : Sample 2 Figure 3 : Sample 3
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Biochemical Analysis

The energy of the food is
calculated through the calorimeter by the
formula Energy = Mass of water (g) x 4.2
(J/g’C) x Temperature increase (‘C ). The
carbohydrate content is calculated by
Phenol-Sulfuric Acid method which is
widely used to determine the carbohydrate
value. A clear aqueous solution of the
sample to be analyzed is mixed with the
phenol and sulfuric acid and the values are
calculated®*®. The protein is calculated by
Kjeldahl method which is used to find the
crude protein content of foods by
measuring the total nitrogen content in the
food. From the total nitrogen content, the
crude protein is found B’  AOAC
985.29/AACC 32-05 (Total Dietary Fiber
in Foods, Enzymatic-Gravimetric Method)
measures total dietary fiber using
phosphate buffer systems. Total dietary
fiber is calculated as the weight of the
residue minus the weight of the protein
and ash, reported as a percentage of the
original sample weight *81. To calculate the
trace elements in the food sample,
coupled plasma-optical
emission spectroscopy (ICP-OES) is the
potent technique.

Results and Discussion

inductively

Table.1 Nutrient profiles of the three

Iron mg/kg | 19.5 | 16.29 | 14.5

Selenium | mg/kg | <0.5 | <0.5 | <0.5

samples
Paramet Unit Sam | Sam | Sam
ers plel | ple2 | ple3
Energy | Kcal/l | 33 66 55
00 g

Carbohyd | g/100 | <10.0 | 15.2 | 12.1
rate g

Protein | g/100 | 1.00 1.2 1.04
g

Dietary | g/100 | 1.07 | 1.18 | 0.63
Fiber g

Journal of Siddha: Volume 7 Issue 1

Energy

Koozh prepared from fermented
kezhvaraguhave 33 Kcal/100 g, Kanji
prepared from germinated kezhvaraguhave
66 Kcal/100 g, Kanji prepared from
germinated kezhvaraguhave 55 Kcal/100
g. Finger millet is a unique cereal which is
known to possess a high nutrient value in
low calories.

Macronutrients

Koozh prepared from fermented
kezhvaraguhave Carbohydrate value of
<10.0 g/100g, Kanji prepared from
germinated kezhvaraguhave 15.2 g/100g,
Kanji  prepared  from  germinated
kezhvaraguhave 12.1 g/100g. Previous
studies stated that the total sugar level is
increased in the fermentation and
germination, but in this sample 1, as the
Koozh contains curd, the sugar level is
markedly decreased when compared with
the other two.****!] Koozh prepared from
fermented kezhvaraguhave protein value
of 1.00 g/100g, Kanji prepared from
germinated kezhvaraguhave 1.2 g/100g,
Kanji  prepared  from  germinated
kezhvaraguhave 1.04 g/100g. As generally
accumulate and store proteins in the
seedling growth phase, the germinated
kezhvaragucontains an increased amount
of protein level when compared to the
other twol*?. The fermentation improves
the bio-digestibility of the proteins and
reduces the phytic acid. The germinated
kezhvaragucontains an adequate amount of
protein and it acts as an excellent vegan
source of protein.
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Koozh prepared from fermented
kezhvaraguhave a dietary fiber of 1.07
g/100g, Kanji prepared from germinated
1.18 g/100g,
prepared from germinated kezhvaraguhave
0.63 g/100g.The total fiber content both
soluble and insoluble is found to be
increased on the germination of the
kezhvaragu!*-*4 The germinated
kezhvaraguhave anti-hypercholestrolemic
activity and it can be added in the diet of
obese patients.

kezhvaraguhave Kanji

Micronutrients

Koozh prepared from fermented
kezhvaraguhave Iron of 19.5 mg/kg, Kanji
prepared from germinated kezhvaraguhave

16.29 mg/kg, Kanji prepared from
germinated kezhvaraguhave 14.5
mg/kg.Iron extratability is increased

double after 48 hours of fermentation as
the same as mentioned in the previous
studies. There is a marked change in the
bioavailability of Iron after germination!*>
4647 After fermentation, the Ca and Zn
extractability also increased by about 20
and 30.5% respectively. A previous study
conducted on the nutrient profile of the
germinated, fermented kezhvaragu had
stated a gross change in the Selenium level
and antioxidant property*8]. So, the study
was aimed to know the changes in the
Selenium with the add-on items, but all the
three sample possess the Selenium value
below <0.5 mg/kg which implices that
either there may be no change or the
change may be minimal. Further studies
should be done to find the controversy in
the result.

Discussion

In the fast-moving modern world,
many value-added products like papad,
malting and weaning food, biscuits, bakery
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products, noodles, fermented food have
been made from the kezhvaraguto utilize
the health benefits of it. But the right way
of processing and add on items only makes
to utilize the positive effects, improper
processing makes it nutrient less or cause
ill effects out of it. The ill effects caused
due to the improperly processed
kezhvaragumay include digestive
problems, constipation, imbalance in the
three humours of body and defective
absorption and assimilation of the
nutrients. On fermentation, the phytates,
phenols, tannins and trypsin inhibitors
decreased  with  the concomitant
enhancement in the Calcium, phosphorus,
Iron and Zinc, soluble protein. The
changes were marked maximum at the first
24 hours and minimal changes seen in the
second 24 hours %311 Germination also
effective in increasing the extractability of
trace elements like Cu, Zn, and Mnl*?>%,
However, when major biochemical
changes in the grains were observed when
the 24 h germination is followed by 24 h
fermentation. A study conducted on
anaemic status in Tanzanian children
reported that the germination of finger
millet increases the bio-availability of iron.
The  Diabetic  patients can  add
kezhvaraguin the form of fermented
Koozh having low calories, slow release of
starch, higher protein availability and
micro nutients as a therapeutic healthy
food. A study conducted on the finger
millet  (Eleusine  coracana)-enriched
probiotic fermented milk proved to have
remarkable antidiabetic and
hypolipidaemic action in streptozotocin-
induced diabetic rats [**. Children with
nutritional dificiencies, reduced weight,
Tuberculosis patients and others who lose
their weight due to systemic disorders can
take kezhvaraguin the germinated form as
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it provides enough calories with high
carbohydrate, protein and micro nutrients.
As the kezhvaragu contains enormous
calcium, it may cause contra-indicated
effect in the renal calculus condition.
However, studies showed that germinated
and fermented form of kezhvaragu reduces
the renal damage caused by diabetes
mellitus®®>) Research related the whole
grains of kezhvaragu revealed that it have
goiterogenic activity, so patients with
thyroid dysfunction should avoid taking
kezhvaragu. Further studies should be
done to know whether the fermented and
germinated grains also have the same
effect on the thyroid gland. [°¢!

Conclusion

It is better to take kezhvaragu
either in the fermented or germinated form
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