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Abstract

Attention deficit hyperactivity disorder (ADHD) is deteriorating mind related health problem slow down
the children growth. The drugs are used for ADHD may be enhancing the health problem. Therefore,
there is a huge require of ayurvedic based eatable foodstuff that are give some functional benefits. An
ayurvedic plant such as brahmi (Bacopa monnieri and Centella asiatica) comes with many functional
benefits. A Brahmi leaf is identified for improving mental related illness. The present research enlightens
the importance of nutrition requirement in ADHD and value added products from brahmi and its
goodness for ADHD affected children. The value added products such as nutri balls mix, pittu mix,
health drink mix, cookies and soup mix has been prepared with using brahmi powder. Theses value
added product improve the mental ability of affected ADHD children.

Keywords: Attention deficit hyperactivity disorder-Indian penny wort and water hyssop-traditional value
added food products

Introduction

The ayurvedic plants signify an affluent store up of organic composite, many of which have
been used for medicinal use and could provide as guide for the progress of drugs. The presence
of chemical constituents in the ayurvedic plants helps to cure various mental disorders. The
ayurvedic plants have maximum potential for benefitting community, particularly those
livilihood in nation with poverty and poor health. According to the World Health Organization
(WHO) about eighty percent of the people living in rural areas are depend on ayurvedic and
medicinal plants as prime source of health care system [,

At the present time, consumers are ready to buy healthy natural foods. Undoubtedly ayurvedic
based foods are the maximum store of all nutrients and it is accessible in our nation with
reasonable price. But many people are selecting costly foods and medicines. We won’t
understand the valuable of ayurvedic plant foods around us.

Ayurveda” which is more than five thousand years older and it has a beneficial effect on nerve
function (CNS) and increase the mental capability 4], The bramhi (C. asiatica. B.monnieri)
which contain large amount of secondary metabolites providing active compounds stimulating
cell upgrading, enhance physical and mental health. Amongst the ayurvedic plant, brahmi leaf
is one of the best example, which contains essential nutrients, antioxidants and phytochemical
compounds the entire found in one leaf. Currently brahmi leaf has gained a lot importance, due
to its manifold uses and benefits to ADHD (Attention Deficit Hyperactivity Disorder) and
other health related issues. The brahmi can be eaten as a vegetable and the brahmi leaf powder
can also be dried in cabinet dryer and keep for several months exclusive of refrigeration. The
dried brahmi leaf make into powder form and it will be supplement with any dish, it helps to
enhance the nutritional value of the foods.

The fundamental cause for life style disorders in the world is the change in food habit in both
urban and rural communities, where traditional based food systems are going down and
increasing towards a western type cereal based energy diets. Due to the accessibility of energy
rich foods (Junk foods, sweet, chocolate and fried items) in the market, human beings are
avoiding the functional foods. This show the way to numerous health issues and so as to
overcome this is issue, there is a need for locally accessible foods that are nutritious, less cost
and convenience to cook and also combating ADHD (Attention deficit hyperactivity disorder)
and other health hazards.
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Mental disorder is now foremost thing a cause of disability in
childhood P!, Attention deficit hyperactivity disorder (ADHD)
is an unbearable mental confusion that slows down the
children’s growth [ It is among the commonest
neurobehavioral disorder of childhood and can profoundly
affect the academic performance, happiness and communal
relationship of kids [l It is characterized by persistent
symptoms of inattention, hyperactivity, and impulsivity . It
has a worldwide prevalence with an estimate of 6% ) and is
commonly identified in the age group of 2-7 years that is in
preschool aged children 191,

Brain Differences in ADHD

Change in the brain, particularly the anterior cingulum, the
dorsolateral as well as ventrolateral prefrontal cortex, the
orbito frontal cortex, the superior parietal regions, the caudate
nucleus, the thalamus, the amygdala and the cerebellum [,
Activity levels as well as capacity of volume are varied in
brains with ADHD, but only MRI scans cannot consider as a
tool for diagnosis for ADHD as there is still a lot to learn
about the brain ['21,

Biochemistry of ADHD

The innovative study at Orebro University in Sweden
conclude that kids with ADHD have less protein (50%), that
is necessary for attention and learning. Brain to be capable to
generate the substance need to send signals; it is based on
different amino acids. In situation with ADHD, the
transportation of amino acid such as tyrosine and tryptophan,
this amino acid is to produce the signal substances to
dopamine, noradrenaline, and serotonin. The study reveals
that the transportation of tryptophan is lower in kids with
ADHD and brain generates less serotonin. Another study the
biochemical changes in bipolar disorder, as there are parallels
between ADHD and bipolar disorder. In this condition, the
transportation of tyrosine is decreased and reduced level of
dopamine and noradrenaline 131,

The most fashionable area of the brain to focus in condition
with ADHD is the pre frontal cortex and frontal lobes. This
arca of the brain connected with concentration, motivation,
impulsiveness, emotional processing and executive
functioning ', In a study by Castellanos a volume of three
per cent small overall in ADHD brains, with the decrease in
mostly white matter (the connectors of the neurons) 121,

Nutrients and brain function

The brains compose a variety of chemical messengers, or
neurotransmitters, to regulate wakefulness and sleep and
others have revealed that protein triggers alertness-inducing
neurotransmitters, whereas carbohydrates trigger drowsiness.
Proteins influence the brain performance by provide adequate
amount of amino acids from which neurotransmitters are
made ['31,

Two amino acids, tryptophan and tyrosine, are foremost
building blocks of neurotransmitters. These amino acids
influence the four top neurotransmitters — serotonin
(tryptophan) as well as dopamine, epinephrine, and
norepinephrine (tyrosine).

Most two essential fatty acid for brain function are linoleic (or
omega 6) and alpha linolenic (or omega 3) and these fatty
acids mostly found in fish oil. These are the major structural
components of brain cell membranes and vital part of the
enzymes that permit cell membranes to transport nutrients in
and out of cells. The development of the mental focus and
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cognitive ability when they add more these fats in regular diet
[16].

Protein rich breakfast and lunch is helpful for people with
ADHD. A child psychologist said that the 500 child he
evaluates for ADHD per year, less than 5 percent of the child
are eating protein as per the recommended dietary allowance
[15]

The study published in pediatrics in 2010, state that
pesticides, particularly organophosphates, available in fruits
and vegetables may be linked to ADHD. The increased levels
of these compounds identified in a child’s urine, the more
likely he or she is to be diagnosed with ADHD 7. Another
study, published in the Journal of Attention Disorders in
2010, revealed that a western diet — processed meats, fast
foods, high-fat dairy products, and sugary foods increase the
risk of having an ADHD diagnosis, compared with a healthier
diet 181,

Nutrition affects the ADHD brain in three ways

1. Cells in the brain require appropriate nutrition to carry
out their functions.

2. The myelin sheath, which covers the axons of brain cells,
as insulation covers electrical wires, require the
appropriate levels of nutrients to fasten the transmission
of the electrical signals between brain cells.

3. Neurotransmitters —  dopamine, serotonin, and
norepinephrine need appropriate diet for proper
functioning.

ADHD and medhyarasayana

Drugs are used in ADHD are psycho stimulants, tricyclic
antidepressants and tranquilizers. These drugs may be
enhancing the possibility of heart related problem, liver injury
and other health issue ['1. Today the need came to find out
effective treatment without hampering the development of
health and psychology of children. Therefore, there is a actual
need of our natural medicine and several traditional based
food products. In that case, the need for exploration of new
foodstuff from naturally available source, this may enhance
the cognition ability and earlier studies noticed that the
ayurvedic plant such as Bacopa monnieri and centella
asiatica has potency to increase the mental function.

Bacopa comprises of 146 species of aquatic herbs distributed
throughout the warmer regions of the world. Apart from
India, Nepal, Sri Lanka, China, Taiwan and Vietnam, it is also
found in Florida and other southern states of USA 29, In
India, it grows in damp, marshy places and on the banks of
slow flowing rivers and lakes, ascending up to an attitude of
1,320 m. It is a small creeping, spreading, succulent plant
with numerous branches and small fleshy, oblong leaves.
Flowers and fruits appear in summer and the whole plant is
medicinally important 2221,

It is a group of plant medicines known as medhyarasayana -
that improve mental health, intellect and memory (medhya)
and promote longevity and rejuvenation (rasayana) (>, The
sanskrit name brahmi stems from Brahma - the creative aspect
of God and since the brain is seen as the creative centre of
humans !, Compounds reported in this plant include;
phenylethanoid glycosides, flavonoids, amino acids such as
alpha-alanine, aspartic acid, glutamic acid, and betulinic acid,
stigmasterol, b-sitosterol and stigmastenol 2124251,

Centella asiatica L. (Gotu Kola) is a tropical medicinal plant
from India, Sri Lanka, China, Indonesia, Malaysia, South
Africa and Madagascar . It is a nerve tonic and this
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micronutrient in the extract is responsible for retarding brain
aging and assist in renewal of neural tissue. Hence it is
effective in enhance memory and revitalize the brain as well
as increasing attention span and concentration 7 28 21 [ts
potential antioxidant, antimicrobial, cytotoxic,
neuroprotective, and other bioactive constituents, namely the
triterpenic acid (asiatic acid madecassoside acid), triterpenic
saponin (madecassoside and asiaticoside), flavonoids, and
other phenolic compounds 3% 3! 321 The asiaticoside is the
most plentiful triterpene glycoside, it enhancing the
antioxidant level in wound healing process 3. Brahmic acid,
isobrahmic acid, brahminoside, and brahmoside present in C.
asiatica have shown some psychotropic, sedative, and
anticonvulsant properties. It is also useful in dementia, mental
disorders, and anxiety (341,

Attention Deficit Hyperactivity Disorder (ADHD) is a neuro-
developmental disorder, particularly dopamine and nor
epinephrine neurotransmitter which manage a different of
cognitive process. These neurotransmitter hormones control
the behavior, motivation and motor function. 3% 31,

As per the need of human being bacopa helps to maintain
dopamine production. Steroidal saponine, (bacosides), the
primary active principles in brahmi leaves. There are
reference that bacosides have cognitive and nootropic effect
by activation of the serotonergic and cholinergic systems and
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improvement of synaptic plasticity and increase the
metabolism of the neurotransmitters, thus enhancing the
function of the brain P71, Asiatic acid (AA) is a triterpene
compound found in Centella asiatica that can defend against
reduction of neurogenesis in the hippocampus and memory
deficits induced by valproic acid (VPA) (3%,

Human beings are looking for variety foods in their diet. It is
the right time to develop nutritious and organoleptically
acceptable products with locally available food sources.
Development of ready to use and ready to cook foods using
brahmi leaves will be a most suitable way to bring dietary
improvement of the community and enhance the mental
ability among ADHD affected children. The brahmi leaves
based foods should be in the form of convenience foods to
meet the requirements of ADHD. Advertising a brahmi leaf
powder incorporated foods will help not only for alleviating
ADHD but also development of functional foods using
brahmi leaves helps to treat many health issues. With this
above reason, the present study was intense to exploit the
beneficial uses of brahmi leaves powder with the developing
and standardizing new innovative traditional value added
products using brahmi leaves powder by applying new
technologies. Figure.l Tllustrates the health benefits of the
brahmi.

Brahmi

Bacopa monnieri

Centella Asiatica

Biological properties in brain

¢ Antioxidant and mitochondrial
protection

¢ Increased gene expression and
enzyme

& activities

+ Protection against cellular stress

& Metal chelation

+ Inhibits A Che activity

¢ Protection against neurotoxicity

+ Modulation of LTP pathway

* Down regulation of WMDA and
glutamate

s feceptors

¢+ Regulation of nevrotransmitter
levels

¢ FRegulation of serotonin receptors

Other benefits

e Hepatoprotective

* Anti-inflammatory

* Anti-ulcerogenic

* Anticancer

* Vasodilation /bronchodilation

e Anti-epileptic

* Cardiovascular effects

¢ Enhances T4 in hypothyroidism

Biological properties in brain

¢ Antioxidant and mitochondrial
protection

¢ Improved activities of antioxidant
enzyme

& Anxiolytic

+ Protection against neurotoxicity

+ Improves nevronal morphology

Inhibits phospholipases

« Stimulates neuronal proliferation

Qther benefits
¢ Anticancer
+ Anti-genotoxic
¢ Prevents gastric mucosal lesions
Anti-ulcerogenic
¢ Epithelial cell proliferation
+  Angiogenesis
¢ Immunelogical activity

Fig 1: Health benefits of brahmi

Methods and Methodology

Processing of brahmi leaf

Selection of green leaves

Fresh, green vallarai and nir brahmi leaves were separated
from the thin branches. The good quality of leaves were
chosen by discarding the discolored, decayed and wilted
leaves since the decayed and wilted leaves gives a bad flavor.

Washing of leaves

The selected leaves were washed thoroughly with plenty of
water to remove all the adhere dust and dirt particles. After
washing, the leaves were drained out from the water. The
residual moisture was evaporated at a room temperature (32
OC, 2-3 hours), by scattering the leaves on the filter paper with
regular turning over to avoid the fungal growth.
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After removing the residual moisture from the leaves, to
arrive superior quality of dried leaves, the leaves were
blanched for 3 minutes. The brahmi leaf chosen for steam
blanching were scatter uniformly on perforated idly pans
consist of two to three liters of boiling water. The brahmi leaf
was steam blanched for 2 to 3 minutes to inactivate the
enzymes before drying.

The main benefits of blanching was it assist to kill the
dangerous micro organisms both on the leaf surface and
within the leaf, cell walls become softer and fasten the drying
process, and also this method deactivate the plant enzymes
mainly lipoxidases, that can ruin the flavour and the
nutritional quality of the leaves. Blanching help out to store
the dried leaf powder for numerous months.

The blanched leaves were loaded on the trays forming one
single layer and were dried in the dehydrator by force air
technique. The cabinet dryer was preheated to 60 °C and then
the loaded trays with leaves were kept in an oven. The
temperature was maintained at 60 °C for 6- 7 hours. The
research study revealed that the drying of leaves at 60 °C
temperature to get a first grade of dried leaves 3% 4%,

Sprouting of grains

Generally cleaned grains have standard moisture level is
twelve per cent. Rinse the grain in the water, the moisture
level of the grain was elevated to an average of 45 per cent.
After steeping phase the water was drained and the grain has
been died with muslin cloth around the aerobic environment

http://www.thepharmajournal.com

for 1 to 3 days. The sprouting days are based on grains and
the total time required for sprouting was minimum 2 days and
maximum 4 days. Sprouting process is complete when grain
starting to show the rootlets. Following the completion of
sprouted grains was dried in cabinet dryer for 10 to 12 hours
until a grain moisture content reach 5 per cent. After drying
process, the grain has been heated and cured to give colour
and flovour character. After drying process, the rootlets and
loose husk were removed.

Sprouting is a simple, cheapest process with no equipment,
low processing methods and no additives. Sprouting helps to
improve the nutrient composition (Vitamin B and C), increase
the bioavailability of nutrients, decrease the anti nutritional
factors (phytic acid, pentosan and tannin) and finally enhance
the sensory characteristics of the food product.

Processing of brahmi leaf powder incorporated value
added products

The dried brahmi leaf powder was incorporated at different
levels (1, 2, 3, 4 and 5, 6, % with 1:1 of Bacopa monnieri and
Centella asiatica).

Health drink mix

Health drink mix was prepared with hot milk or water or used
as porridge. This drink mix was standardized with the
incorporation of three, four and five per cent brahmi leaf
powder. The ingredients and preparation of health drink were
given in Table 1, Fig.2 and Plate 1.

Table 1: Ingredients used for health drink mix

l
l
l
l
l
l
l

Ingredients C Ti T T3
Whole wheat flour (g) 50 50 50 50
Finger millet flour(g) 25 25 25 25
Green gram flour powder (g) 25 25 25 25
Vallarai and Nir brahmi powder (%) - 3 4 5
Jaggery (g) 17 17 17 17

Milk (ml) 2000 2000 2000 2000

Water (ml) 500 500 500 500

Cardamom 2 pinch 2 pinch 2 pinch 2 pinch
Cleaning (Grains)

Sprouting of grains
Dirving of grains
Roasting of grains
Making into flour
Sieving
Adding dried brahmi leaves powder

Health drink mix

Processing of health drink mix
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Boiling millk (200 ml)
!
Dissolving the mix (10 g in 50ml water)
l
Adding to milk (adding cardamom and sugar)
!

Serving

Preparation of health drink

Fig 2: Processing and preparation of brahmi leaf based health drink mix Processing of health drink mix

Plate 1: Brahmi leaf powder based health drink mix

Processing of brahmi leaf based puttu mix
Brahmi leaf powder puttu mix was standardized by
incorporating 4, 5 and 6 per cent (dried brahmi leaves powder

of 1:1 Bacopa monnieri and Centella asiatica). The detail of
processing of puttu mix is given in Table.2 and Plate 2.

Table 2: Ingredients used for puttu mix

Ingredients C T T2 T3
Whole wheat flour (g) 50 50 50 50
Finger millet flour(g) 40 40 40 40
Green gram flour powder (g) 10 10 10 10
Vallarai and nir brahmi powder (%) - 4 5 6
Sugar (g) 30 30 30 30
Coconut (g) 30 30 30 30
Water As required | Asrequired | Asrequired | As required
Salt To taste To taste To taste To taste
Cardamom 2 pinch 2 pinch 2 pinch 2 pinch
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Plate 2: Brahmi based puttu mix

Raw rice was covered with water for one hour at room
temperature. Deplete the water completely after soaking. The
soaked raw rice was milled into flour at 60 mesh and
sweltering the flour at 14 °C for three minutes. Puttu mix were
prepared with sprouted wheat flour, sprouted ragi flour,
sprouted green gram flour and raw rice flour by mixing
systematically with inclusion of required amount of salt. The
nir brahmi powders were added in puutu mix in the range of
4%, 5% and 6%. The puttu mix was tempered with water,
adds ghee and mixed well and it was steamed for 15 to 20
minutes. The scrapped coconut, jaggery and cardamom
powder were added in steamed puttu and mixed thoroughly.

Preparation of nutri balls with incorporation of brahmi
powder

The nutri balls were tried with the 1, 2 and 3% incorporation
of brahmi leaf powder. The details of processing of nutri balls
were given in Table.3, Plate.3and Fig.3.

Table 3: Ingredients used for nutri ball mix

Ingredients C|Ti| T
Wheat flour (g) 40 | 40 | 40
Finger millet flour (g) 20 | 20 | 20
Roasted bengal gram flour (g) 25 25|25
Green gram flour (g) 15115] 15
Nir brahmi and vallarai green leaf powder (%) | - | 2 | 3

Plate 3: Brahmi based nutri balls

http://www.thepharmajournal.com

Processing of nutri ball mix

Cleaning (Grains)

l
Sprouting of grains
i
Drving of grains
!

Roasting of grains
!
Malking into flour
l
Sieving
l
Adding dried brahmi leaves powder

Preparation of nutri balls

Nutr1 ball mix
l

Mupung (Jaggery)
1

Adding hot ghee
l

Shaping balls

l
Nutri balls

Fig 3: Preparation of nutri balls

Brahmi based soup mix

Brahmi leaf based soup powder was prepared by mixing with
carrot powder, beans powder, tomato powder, onion powder,
peas, ginger garlic powder with other ingredients (corn flour,
salt, citric acid, pepper powder, sugar). The prepared soup
powders were then packed for sensory evaluation. The
ingredients used for soup mix listed in Table 4, Figure 4 and
Plate 4.

Table 4: Brahmi leaf powder incorporated soup mix

Ingredients C | Ti | T | Ts
Dried carrot (g) 15 15 15 15
Dried Beans (g) 11 10 | 10 | 10
Dried Peas (g) 11 10 | 10 | 10
Tomato powder (g) 11 10 | 10 | 10
Onion powder (g) 11 10 | 10 | 10
Ginger and garlic paste (g) 10 | 10 | 10 | 10
Pepper powder (g) 5 5 5 5
Corn flour (g) 8 8 8 8
Citric acid (g) 2 2 2 2
Salt (g) 35 | 35[35]35
Sugar (g) 1515|1515
Dried brahmi leaf powder (%) - 4 5 6
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Selecting vegetables
(Carrot. beans, peas. tomato, onton, ginger and garlic)

Drying (up to 4% moisture)

1
Grinding individually (tomato, onion, ginger and garlic)
1
Drying and powdering
1
Mixing (dried vegetables, spices, corn flour, sugar and brahmi leaves powder)

1

Sieving
1

Ready to use brahmi soup mix

1

Packing

!

Storing

Fig 4: Processing of ready to use brahmi leaf powder incorporated
soup mix

Plate 4: Brahmi soup mix

Preparation of soup

Twenty five gram of soup mix was soaked in 450 ml of water.
Boil the water upto 5 to 8 minute. After 8 minutes the
required amount of corn flour soaked in little water and
poured in boiling water containing soup mix.

Brahmi powder incorporated cookies

The dehydrated brahmi leaf powder (1:1 of Bacopa monnieri
and Centella asiatica) was incorporated into the refined wheat
flour in 2 and 3 per cent respectively. The ingredient levels
for brahmi leaf powder incorporated cookies are presented in
Table 5 and Plate 5

Table 5: Ingredients used for cookies

Ingredients C T T2
Wheat flour (g) 50 40 40
Finger millet flour (g) 50 20 20
Powdered sugar (g) 50 25 25
Vanaspathi (g) 50 15 15
Baking powder 0.5 0.5 0.5
Vannila essence Few drops | Few drops | Few drops
Milk powder (g) 5 5 5
Water 10-15 ml 10-15 ml 10-15 ml
Nir brahmi and vallarai ) 2 3
green leaves powder (%)

http://www.thepharmajournal.com

Plate 5: Brahmi powder incorporated cookies

The required quantities of ingredients such as refined wheat
flour, ragi flour, baking powder, skim milk powder were
mixed in the brahmi leaf powder. The treatment and control
flour sieved twice for thorough mixing. Fat and sugar were
creamed together and refined wheat flour and other
ingredients was added and kneaded. The dough was spreaded
uniformly and cut into desired shape and size. The cut pieces
were placed on the greased aluminum tray. The cookies were
baked at 180 °C for 17 min in an electrical oven. The baked
cookies were cooled and packed for further analysis.

Result and Discussion

Table 6: Nutrient content of brahmi (Bacopa monnieri and Centella

asiatica)
Particulars Bacopa Monnieri | Centella Asiatica
Moisture content (%) 85.16 83.13
Vitamin C (mg) 63 114
Total anti-oxidant activity (%) 85.58 83.74
B-carotene (mg) 24.62 28.95
Protein (g) 2.1 4.76
Iron (mg) 7.8 19.56
Carbohydrate (g) 5.9 4.24
Ash (g) 1.9 6.41
Calcium (mg) 202 425

Nutrient content of the brahmi leaves is described in Table. 6.
Herbs Bacopa monnieri (Neer brahmi) and Centella asiatica
(Vallarai) are proved very powerful to direct inattention,
hyperactivity and impulsivity and other (CNS) central
nervous system related diseases. Therefore, there is a demand
for new food products that could aim to recover the mental
capabilities. In this study, the dehydrated brahmi leaf powder
was incorporated at different levels (1, 2, 3, 4,5 and 6% with
1:1 of Bacopa monnieri and Centella asiatica) in health drink
mix, puttu mix, soup mix, cookies and nutri balls with the
intend to enhance the functional properties of selected food
products. The standardized products were sensory evaluated
by 15 trained judges.

The health drink was given for sensory evaluation to 15
trained judges by using 9 hedonic scales (Table 7). The
sensory attributes revealed that the T> (5% incorporation of
brahmi leaf powder) secured maximum score in overall
acceptability. The similar study conducted by Manjula state
that the Indian penny wort leave has a numerous health
benefits and increase the mental ability, Indian penny wort
incorporated health mix has potency to fighting the deficiency
and new innovation in food material. Functional health mix
was greatly acceptable by the public 1.

~ 438"~



The Pharma Innovation Journal

Table 7: Sensory evaluations of health drink mix

Particulars C (%) | T1(%) | T2(%) | T3(%)
Appearance 82 79 77 70
Flavour 79 78 77 74
Consistency 82 79 78 75
Taste 82 80 80 73
Overall acceptability 80 80 81 73

Herbal rice drinks from churna powder (tree of Teminalia
Arjunaor Ficus Religiosa- locally known as Asaralimara), old
red rice, cow milk, jaggery or sugar. The herbal rice drink is
advised to drink an empty stomach and it’s used to cure the
lung related problems 2,

The prepared brahmi leaf powder incorporated puttu was
given to 15 trained judges for organoleptic evaluation by
using 9 point hedonic scale (Table 8). The organoleptic
evaluation revealed that the control has secured 81% followed
by T: has secured 80% (four per cent brahmi leaf powder
incorporated puttu mix). The T, puttu mix has been taken to
assess the shelf life. The research revealed that the Tribulus
terrestris (TT) is a medicinal herb by Ayurvedic seers. The
developed puttu mix was up to the standards with inclusion of
10 g of Tribulus terrestris fruit powder (431,

Table 8: Sensory evaluation of puttu mix

Particulars C(%) | Ti(%) | T2(%) | T3(%)
Appearance 81 79 75 75
Flavour 81 80 78 76
Consistency 81 81 76 75
Taste 80 79 78 70
Overall acceptability 81 80 75 70

The nutri balls were prepared and it was organoleptically
evaluated with 15 trained judges by using 9 point hedonic
scale (Table 9). From the scores of sensory characters the
nutri balls prepared with two per cent incorporation of brahmi
powder in nutri ball was highly accepted. The study
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concluded that the herbal based nutraceutical food items were
accepted by all the age groups mainly due its functional
properties of the food items 41,

Table 9: Sensory evaluation for nutri ball mix

Particulars C (%) T1(%) T2 (%)
Appearance 82 79 73
Flavour 83 80 74
Consistency 80 77 72
Taste 84 78 73
Overall acceptability 85 80 75

The soup was organoleptically evaluated with 15 trained
judges by using a 9 point hedonic scale (Table 10). The
sensory score sheet showed that a control secured 85%
followed by T; has secured 83%. Finally T, is selected for
further analysis. The similar product developed by
Chandramouli 2012 concluded that the soup powder was
prepared from three green leaves namely Moringa oleifera,
Solanum trilobatum, Centella asiatica and this soup mix was
up to the standards ],

Table 10: Sensory evaluation of soup mix

Particulars C (%) | Ti(%) | T2(%) | T3(%)
Appearance 85 81 75 72
Flavour 82 82 74 73
Consistency 82 80 75 73
Taste 80 80 68 66
Overall acceptability 85 83 70 67

The study state that the herbal soup mix from the tomato,
beetroot, onion, garlic, carrot, cabbage, potato, corn, spices
powder, herbal powder, brown sugar and table salt. Sensory
attributes reveal that the color and flavor of the soup mix was
like extremely and like very much and flavor of the soup mix
is due to the garlic and herbal powder. The soup mix secured
overall acceptability score was 9.5 [49],

Table 11: Sensory evaluation brahmi incorporated cookies

Particulars

Appearance

Flavour

Texture

Taste

Overall acceptability

C(%) | Ti(%) | T:(%)
83 79 70
83 78 70.7
83 79 74.6

815 80.7 67.7
83.8 80 67.7

The cookies was evaluated by a panel of 15 trained judges
using a nine point hedonic rating scale (Table 11). Results of
the sensory evaluation revealed that the brahmi leaf powder
incorporated cookies were fine in the formulations upto a
level of 2 per cent. The related study states that the
organoleptic investigation shows that the overall acceptability
of the biscuit was scored 71.1 per cent M7,

Conclusion

In this study, the results illustrate that consuming of brahmi
leaves incorporated food products (nutri balls mix, puttu mix,
health drink mix, cookies and soup mix) is good for health.
Fresh Leaves with minimal processing can be feed to children
and provide as a good tonic and improve the memory
function. However it may be hard for children to consume, as
they are bitter. In this condition, the present study clearly
picture the development procedure of ayurvedic based food
product which can be broadly accepted by the people of all

age groups mainly due its health benefits. This could be a
substitute for supplementing medical treatment in an easy way
to defeat ADHD and other health related problems.

References

1. Merina N, Chandra KJ, Kotoky Jibon. 2012. Medicinal
plants with potential anticancer activities. International
Research Journal of Pharmacy. 2012; 3(6):26-30.

2. Chandrika UG, Kumara AASP, Centella asiatica:
Nutritional Properties and Plausible Health Benefits,
Advances in Food and Nutrition Research. 2015; 76:126-
153, ISSN 1043-4526,
http://clx.doi.org/10.1016/b5.afnr.201 5.0H.001.

3. Tohda C, Kuboyama T, Komatsu K. Search for natural
products related to regeneration of the neuronal
network. Neuro signals, 2005; 14:34-45.

4. Shinomol GK, Muralidhara Bharath MMS. Exploring the
role of “Brahmi” (Bocopa monnieri and Centella

~ 439~



The Pharma Innovation Journal

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

asiatica) in brain function and therapy. Recent Patents on
Endocrine, Metabolic & Immune Drug Discovery. 2011;
5:33-49.

Castello EJ, Costello AJ, Edelbrock KC, Burns BJJ,
Dulcan MK, Brent D. Psychiatric disorder in pediatric
primary care: prevalence and risk factors, Archives of
general psychiatry. 1998; 45:1107-1116.

American Psychiatric Association, Diagnostic and
statistical manual of mental disorders, 4™ editin, text
revision, Washington, DC: American Psychiatric
Association, 2000.

American Academy of Pediatrics (AAP), ADHD: clinical
practice guideline for the diagnosis, evaluation, and
treatment of attention deficit hyperactivity disorder in
children and adolescents, Pediatrics. 2011;128 2011,
1007-1022.

Mosby, Medical Dictionary, 8th ed, Philadelphia, PA:
Elsevier, 2009.

Polanczyk GV, Willcutt EG, Salum GA, Kieling C,
Rohde LA. ADHD prevalence estimates across three
decades: an updated systematic review and meta-
regression analysis, Int J Epidemiol. 2014; 43(2):434-42.
Tripathi N, Ramanjaneyulu, Tiwari B, Krishnaih. An
ayurvedic management of manasa vikara with respect to
adhd in children, Ayurpharm Int J Ayur Alli Sci. 2017,
6(1):8-14.

Kasparek T, Theiner P, Filova A. Neurobiology of
ADHD from childhood to adulthood: findings of imaging
methods. J Atten Disord. 2013; 20(10):1-13.
doi:10.1177/1087054713505322.

Castellanos FX, Lee PP, Sharp W, Jeffries NO,
Greenstein DK, Clasen LS et al. Developmental
trajectories of brain volume abnormalities in children and
adolescents with attention-deficit/hyperactivity disorder.
Jama-Journal of the American Medical Association.
2002; 288(14), 1740-1748.

doi: 10.1001/jama.288.14.1740.

Annon, Expertanswer (Expertsvar in Swedish). "New
biochemical changes found in children with ADHD."
Science Daily, 2011; 6.
<www.sciencedaily.com/releases/2011/12/111205102305
htm>.

Sharma A, Couture J. A review of the pathophysiology,
etiology, and treatment of attention-deficit hyperactivity
disorder (ADHD). Ann Pharmacother. 2014; 48(2):209-
225. doi: 10.1177/1060028013510699.

Richard WIJ. Nutrients That Modify Brain Function.
Scientific American. 1982; 246(4):50-59.,
doi:10.1038/scientificamerican0482-50.

Derbyshire E. Do Omega-3/6 Fatty Acids Have a
Therapeutic Role in Children and Young People with
ADHD? Hindawi  Journal of Lipids, 2017.
https://doi.org/10.1155/2017/6285218.

Bouchard MF, Bellinger DC, Wright RO, Weisskopf
MG. “Attention-Deficit/Hyperactivity Disorder and
Urinary Metabolites of Organophosphate Pesticides.”
Pediatrics, 2010, 125(6).

Amber L, Howard, Monique Robinson, Grant J, Smith,
Gina Ambrosini L, Jan Piek P, Wendy Oddy H. ADHD Is
Associated With a ‘Western’” Dietary Pattern in
Adolescents. Journal of Attention Disorders, 2010; DOI:
10.1177/1087054710365990.

Behsnanh RE, Robert MK, Jenson HB, Nelson, Textbook
of Pediatrics, editors. 19th ed, Philadelphia, PA: Elsevier

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

~ 440~

http://www.thepharmajournal.com

Publication, Psychological treatment in children, 2011,
108.

Barrett SC, Strother JL. Taxonomy and natural history of
Bacopa (Scrophulariaceae) in California. Systematic
Botany. 1978; 3:408-419.

Russo A, Borrelli F, Bacopa monniera, a reputed
nootropic plant: An overview. Phytomedicine. 2005;
12:305-317.

Chopra RN, Nayar SL, Chopra IC. Glossary of Indian
Medicinal Plants. Council of Scientific and Industrial
Research: New Delhi, 1956.

Singh RH, Singh RL. Studies on the antioxidant anxiety
effect of the Medhay Rasayan drug Brahmi (Bocapa
monnieri Linn) part II(experimental studies), J Res Ind
Med Yoga Homeo. 1980; 14:1-6.

Chatterji N, Rastogi RP, Dhar ML, Chemical
examination of Bacopa monniera Wettst.: Part 1 -
Isolation of chemical constituents, Indian J Chem. 1963;
1:212-215.

Jain PD, Kulshreshtha K, Bacoside A, A minor saponin
from Bacopa monniera, The international journal for
plant Phytochemistry. 1993; 33(2):449-451.

Jamil SS, Nizami Q, Salam M. Centella asiatica (Linn),
Urban o Review, Natural Product Radiance, 2007, 6(12).
Singh RH, Narsimhamurthy K, Singh G. Neuronutrient
impact of Ayurvedic Rasayana therapy in brain aging,
Biogerontology. 2008; 9(6):369-374.

Shukla A, Racik AM, Jain GK, Shankar R, Kulshrestha
DK, Dhawan BN In vitro and in vivo Wound healing
activity of asiaticoside isolated from Centella asiatica, J
Ethnopharmacol. 1999; 65:1-11.

Somboonwong J, Kankaisre M, Tantisira B, Tantisira
MH. Wound healing activities of different extracts
of Centella asiatica in incision and burn wound models:
an experimental animal study. BMC Complementary and
Alternative Medicine, 2012, 12.

Seevaratnam V, Banumathi P, Premalatha MR, Sundaram
SP, Arumugam T. Functional properties of Centella
adiatica (L.): A review, Int. J Pharm. Pharm. Sci. 2012;
4(5):8-14

Hashim P, Centella asiatica in food and beverage
applications and its potential antioxidant and
neuroprotective effect. International Food Research
Journal, 2011, 18 (7).

Joshi K, Chaturvedi P. Therapeutic efficiency of Centella
asiatica: An underutilized green leafy vegetable: An
overview, International Journal of Pharma and Bio
Sciences. 2013; 4:135-149.

Inamdar PK, Yeole RD, Ghogare AB, De souza NJ,
Determination of biologically active constituents in
Centella asiatica, Journal of Chromatography. 1996;
742:127-130.

Singh S, Gautam A, Sharma A, Batra A. Centella
asiatica (L.): A plant with immense medicinal potential
but threatened, International journal of pharmaceutical
sciences review and research. 2010; 4(2):9-17

Ghai essential pediatrics 6th edition, edited by O. P Ghai,
Piyush Gupta, V. K Paul, revised reprint with corrections,
2005; 2:64.

Sharma A, Couture J. A review of the pathophysiology,
etiology, and treatment of attention-deficit hyperactivity
disorder (ADHD). Ann Pharmacother. 2014; 48(2):209-
225. doi: 10.1177/1060028013510699.
https://draxe.com/nutrition/herbs/bacopa/2016.



The Pharma Innovation Journal

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Chaisawang P, Sirichoat A, Chaijaroonkhanarak W,
Pannangrong W, Sripanidkulchai B, Wigmore P. Asiatic
acid protects against cognitive deficits and reductions in
cell proliferation and survival in the rat hippocampus
caused by 5-fluorouracil chemotherapy. PLoS ONE.
2017; 12(7): €0180650.
https://doi.org/10.1371/journal.pone.0180650

Joshi P, Mehta D. Effect of dehydration on the nutritive
value of drumstick leaves. Journals of metabolomics and
systems Biology. 2010; 1:5-9.

Lakshmi B, Vimala V. Nutritive value of dehydrated
green leafy powders. Journal of Food Science.
Technology. 2000; 37(5):465- 471.

Manjula K, Jhansi D, Indiramma E. Development and
quality assessment of herbal health mix to mitigate
micronutrient malnutrition. International journal food and
nutritional science. 2017; 6(2):19-24.

Chopra A, Doiphode VV. Ayurvedic medicine: core
concept, therapeutic principles, and current relevance
Med Clin North Am. 2002; 86:75-89.

Sajeev J, Sasikumar S, Eagappan A. Standardization and
organoleptic evaluation of South Indian recipes
incorporated with Tribulus terrestris (L) fruit powder.
2005; 4(4):2015.

Anita S, Monisha D, Sundararajan S, Narasimman,
Bharath G. Formulation of Withania somnifera based
herbal cookies using response surface methodology.
Article in International Research Journal of Pharmacy:
2017 DOLI: 10.7897/2230-8407.086105.

Chandramouli P, Divya VS, Bharathi, Sivakami A,
Bharathiraja B, Jayamuthunagai J. Standardisation and
nutritional analysis of soup powder prerepared from
Moringa oleifera, Solanum trilobatum, Centella asiatica.
International Journal of Future Biotechnology. 2012;
1(1):1-16.

Upadhyay S, Tiwari R, Kumar S, Kohli D. Production
and evaluation of instant herbal mix soup. International
Journal of Agricultural Science and Research (IJASR).
2017; 7(3):37-42. ISSN(P): 2250-0057; ISSN(E): 2321-
0087.

Mehta M. Development of low cost nutritive biscuits
with Ayurvedic formulation. International Journal of
Ayurvedic and Herbal Medicine. 2013; 3(3):1183:11903.

~ 441~

http://www.thepharmajournal.com




