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ABSTRACT- Secondary metabolites found in the medicinal plants play an important role in curing different diseases
and used as important raw materials for the manufacturing of traditional and modern medicine. One of these medicinal
plants, Garlic (Allium sativum) member of the Amaryllidaceae family reduces various risk factors associated with
several diseases. Garlic has been shown to inhibit enzymes involved in lipid synthesis, decrease platelet aggregation,
prevent lipid peroxidation of oxidized erythrocytes and LDL, increase antioxidant status, and inhibit angiotensin
converting enzyme. It also reduces cholesterol, inhibits platelet aggregation, reduces blood pressure, and increases
antioxidant status. Therefore, our aim was to compare the different secondary metabolites present in the aqueous and
methanolic extracts of the garlic leaves, root, developed bulbs and undeveloped bulbs. Phytochemical screening
revealed the results that alkaloids, reducing sugar, flavonoids, glycosides, cardiac glycosides, tannin and phenolic
compounds, saponins, amino acid & triterpenoids aqueous extract and methanolic extract of garlic leaves and fully
developed bulb but garlic fully developed showed negative result in reducing sugar. Methanolic extract of undeveloped
bulbs of garlic shown positive a result for all expects carbohydrate, flavonoids, cardiac glycosides it showed negative
results for them. Garlic roots shown also the same result as garlic undeveloped bulbs but there was the difference in

flavonoids it shown negative for it.
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INTRODUCTION

The therapeutic potential of plant products can be traced
back to over five thousand years ago as there is evidence
of its use in the treatment of diseases and for revitalizing
body systems in Indian, Egyptian, Chinese, Greek and
Roman civilizations [Y1. India is one of the mega diversity
hot spots with rich heritage of traditional knowledge of
folk medicines. Therefore in India, plants of therapeutic
potential are widely used by all sections of people both as
folk medicines in different indigenous systems of
medicine like Siddha, Ayurveda, and Unani and also as
processed product of the pharmaceutical industry 1. India
has about 4.5 million plant species and among them
estimated only 250,000-500,000 plant species, have been
investigated  phytochemically  for  biological or
pharmacological activity.

A. sativum commonly known as garlic belongs to family
Amaryllidaceae.
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Name of garlic is poondu in Tamil, wveluthulli in
Malayala, vellulli in Telugu, rasoon in Bengali, lasan in
Guijrati, lasun in Marathi, lassan in Punjabi & lassun in
urdu. Its close relatives include the onion, shallot, leek,
chive Bl and Chinese onion ™. With a history of several
thousand years of human consumption and use, garlic is
native to Central Asia and has long been a common
seasoning worldwide. It was known to Ancient Egyptians
has been used both as a food and as a traditional medicine
[5-61 Garlic one of the oldest plants used throughout history
for both culinary and medicine ranks the highest of all the
herbal remedies consumed for its health benefits. The
bulbs of the plant have been used in many parts of the
world as a stimulant, antiseptic, anthelminthic,
antihypertensive, carminative, diaphoretic, expectorant,
diuretic, antiscorbutic, aphrodisiac and antiasthmatic and
for the relief of rheumatic pains ["l. Physicians prescribed
the herb during the middle ages to cure deafness and the
American Indians used garlic as a remedy for earaches,
flatulence, and scurvy. Recent research revealed that
garlic is not only beneficial as a medicinal plant, but it
can be used as a repellent to some plant pests and diseases
[8]

A. sativum is a versatile herb that contains numerous
vitamins, minerals, and trace elements. The presences of
two trace elements, germanium and selenium have been
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postulated to play a role in the herb’s antitumor effect [,
The volatile oils present in garlic possess flavonoid
containing compounds such as diallyl disulphide, di allyl
trisulphide and methyl allyl trisulphate . Allicin, derived
from amino acid allin gives the pungent characteristic
odour of crushed garlic and is believed to be responsible
for some of the pharmacologic activity of the plant (1011,
Scientific and clinical studies have shown that garlic can
enhance immunity, protect against infection and
inflammation and help lower the risk of cancer, heart
disease and dementia [*?1. Evidence supports the fact that
regular consumption of garlic can reduce factors
associated with cardiovascular diseases 1%l It has been
established that garlic is rich in organosulphur
compounds such as allicin that has been extensively
reported to have beneficial effects on risk factors
associated with cardiovascular disease ! that include
normalization of plasma lipids, lowering of systolic blood
pressure and reduction of atherosclerosis development 51,
Garlic contains many phytochemicals but their role has
not been extensively characterized, however, it has been
established that the potential bioactive constituents are
alkaloids, tannins, flavonoids and phenolic compounds.
Keeping in view of the above beneficial effects of garlic,
we sought to analyze the phytochemicals present in
methanolic as well as in aqueous extract. Anti-oxidant
activity was also evaluated. Further, TLC was conducted
to monitor the number of bioactive components (spots)
present in the extracts.

MATERIALS AND METHODS

Collection of Plant Materials

The plant of A. sativum was collected in the month of
January from the local market of Jhansi (U.P). Firstly the
collected plant material was washed with tap water for
3-4 times and then with de-ionized water for two times.
After washing, the plants were kept in the dark for drying
at room temperature and under the constant observation
to avoid any contamination. Dried leaves were crushed
with the help of electric grinder. Powdered sample was
stored for further use.

Study Area- Bundelkhand region covers total 13
districts, out of which 7 of Uttar Pradesh and 6 districts of

Madhya Pradesh. It is fallen under 23" 8-26 31, 78 11-871°

31 latitude and longitude respectively. The region is
characterized as hot semi arid eco region along
with growing period of 90-150 days. The annual
rainfall ranges from 838.6-1251 mm over the region
which is often erratic . The main occupation of this
region is agriculture and most people are involved in
labour work and are very poor because of unemployment
and education. However the region is rich in ecological
and biodiversity, and also rich in medicinal plants. Some
of the medicinal plants are mainly found in this region.
Therefore to improve the economic status of the farmers,
villagers; an extensive research work is required for their
use.
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Extraction procedure- The leaves, root and bulb
(developed and undeveloped) of A. sativum was subjected
to extraction. Extraction was done by two methods i.e.
Agueous and Methanolic extraction.

Aqueous  extraction of  Garlic- Different
concentration of dry powder i.e. 5gm and 10 gm was
taken in conical flasks having equal amount (100 ml) of
de-ionized water. Both the flasks were heated at 90°C in
water bath for 1 hour. After 1 hour flasks were taken out
from the water bath and kept at room temperature for
cooling purpose then the extract was filtered with the help
of filter paper and stored at 4°C for further process.

Methanolic extraction of Garlic- The powdered
material was extracted with absolute 80% methanol using
a Soxhlet apparatus. Different parts of the plant material
i.e. leaves, roots & bulb were used for extraction. After
filling the soxhlet apparatus with plant material and
solvent it was run at 60-80°C until it gets colorless and
continuously flows of water to cool down the condenser.
Finally the extract was collected in airtight bottles and
stored at 4°C for further process.

Phytochemical analysis- The detailed phytochemical
analysis was carried out for all the extracts i.e. leaves,
developed bulbs, undeveloped bulbs, and roots as per the
standard methods 721 with some of the modifications.

Tests for alkaloids- To the extract, dilute hydrochloric
acid was added, shaken well and filtered. With the
filtrate, the following tests were performed.

Mayer’s reagent test- To 1 ml of filtrate, few drops of
Mayer’s reagent was added along sides of the tube.
Formation of creamy precipitate indicates the presence of
alkaloids.

Wagner’s test- To 1 ml of filtrate, few drops of
Wagner’s reagent was added in a test tube. Formation of
reddish brown precipitate indicates the presence of
alkaloids.

Hager’s test- To 1 ml of filtrate, few drops of Hager’s
reagent was added in a test tube. Formation of yellow
color precipitate indicates the presence of alkaloids.

Tests for Carbohydrates

Molisch test- One ml of aqueous extract was treated
with 2 drops of alcoholic a-naphthol solution in a test
tube and then 500 pl of concentrated sulphuric acid was
added carefully along the sides of the test tube. Formation
of the violet ring at the junction indicates the presence of
carbohydrates.

Barfoed’s test- One ml of extract and Barfoed’s reagent
were mixed in a test tube and heated on the water bath for
2 minutes. Red color due to a formation of cupric oxide
indicates the presence of monosaccharide.
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Tests for Reducing Sugars

Fehling’s test- To 500 pl of extract, 500ul of Fehling’s
A and 500 pl of Fehling’s B solutions were added in a
test tube and heated on a water bath for 10 minutes.
Formation of red precipitate indicates the presence of
reducing sugar.

Benedict’s test- 500 ul of Benedict’s reagent and
extract were mixed in a test tube and heated on a water
bath for 5-10 minutes. The solution appears green,
yellow or red depending on the amount of reducing sugar
present in the test solution which indicates the presence of
reducing sugar.

Tests for Flavonoids

Alkaline reagent test- One ml of the extract was
treated with a few drops of sodium hydroxide solution
separately in a test tube. Formation of intense yellow
color, which becomes colorless on the addition of few
drops of dilute acid, indicates the presence of flavonoids.

Lead Acetate Test- One ml of the extract was treated
with few drops of lead acetate solution. Formation of
yellow precipitate indicates the presence of flavonoids.

Ammonia solution test- 500 pl of dilute iodine
solution was added to a portion of the aqueous filtrate of
each plant part extract followed by the addition of 500 pl
of concentrated sulphuric acid.

Tests for Glycosides

Borntrager’s test- To 1 ml of test solution, dilute
sulphuric acid was added, boiled for 5 minutes and
filtered. To the cold filtrate, 1 ml of benzene or
chloroform was added and it was shaken well. The
organic solvent layer was separated and ammonia was
added to it. Formation of pink to red color in ammonical
layer indicates the presence of anthraquinones glycosides.

Legal’s test- 500 pl of test solution was dissolved in
pyridine. 500 pl of sodium nitroprusside solution was
added and made alkaline using 500 pl of 10% sodium
hydroxide solution. Formation of pink to blood red color
indicates the presence of cardiac glycosides.

10% NaOH test- 1 ml of dilute sulphuric acid was added
to 200 ul of plant extract in a test tube and boiled for 15
minutes, cooled and neutralized with 10% NaOH, and
then 200 pl of fehling solution A & B was added. A brick
red precipitate of reducing sugars indicates presence of
glycosides.

Test for cardiac glycosides

Keller-Killani test- To 1 ml of a test solution, 1.5 ml of
glacial acetic acid and 1 drop of 5% ferric chloride were
added in a test tube. Carefully few drops of concentrated
sulphuric acid were added to the sides of the test tube.
Formation of blue color in the acetic acid layer indicates
the presence of cardiac glycosides.
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Tests for Tannin and Phenolic compounds

Ferric chloride test 5%- A small amount of the
extract was dissolved in distilled water. To this solution
500 ul of 5% ferric chloride solution was added.
Formation of blue, green or violet color indicates the
presence of phenolic compounds.

Lead Acetate Test- One ml of the extract was
dissolved in distilled water. To this solution, few drops of
lead acetate solution were added. Formation of white
precipitate indicates the presence of phenolic compounds.

Dilute iodine solution test- One ml of extract, few
drops of dilute iodine solution was added. Formation of
transient red color indicates the presence of phenolic
compounds.

Ferric chloride test 10% or ferric chloride test-
Three gm of the powdered sample was boiled in 50 ml
distilled water for 3 minutes on a hot plate. The mixture
was filtered and a portion of the filtrate diluted with
sterile distilled water in a ratio of 1:4 and 3 drops of 10%
ferric chloride solution added. A blue-green colour
indicates the presence of tannins.

Hydrolysable tannin- 400 pl of the plant extract was
taken in a test tube and 4 ml of 10% NaOH solution was
added. Formation of an emulsion on shaking indicated the
presence of hydrolysable tannin.

Test for Saponins
Froth test- One ml of the extract was diluted with 2ml
of distilled water and shaken in a graduated cylinder for
15 minutes. The formation of layer of foam indicates the
presence of saponins.

Tests for Protein and Amino acids

Ninhydrin test- One ml of the test solution was heated
with 1 drop of 5% Ninhydrin solution in a water bath for
10 minutes. Formation of the blue color indicates the
presence of amino acids.

Biuret test- The extract was treated with 1 ml of 10%
sodium hydroxide solution in a test tube and heated. A
drop of 0.7% copper sulphate solution was added to the
above mixture. The formation of the violet or pink color
indicates the presence of proteins.

Tests for Triterpenoids and Steroids

Salkowski’s test- One ml of the extract was treated
with Iml of chloroform and filtered. The filtrate was
added with few drops of concentrated sulphuric acid,
shaken and allowed to stand. If the lower layer turns red,
a steroid is present. Presence of the golden yellow layer at
the bottom indicated the presence of triterpenoids.

Carbohydrate Estimation- The total carbohydrate
estimation was done by the method of Hedge and
Hofreiter, 1962 [ with some of the modification.
Glucose was used as standard and absorbance was taken
at 630 nm.
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Protein Estimation- BSA was used to as standard
protein. Bradford assay [ was performed for
quantification of protein. Absorbance was taken at 595
nm.

Thin layer chromatography- Each of the extracts
was to begin with, checked by thin layer chromatography
(TLC) on analytical plates over silica gel-G of 0.2 mm
thickness. These plates were developed in Butanol:
Acidic acid: Water having a ratio of 2:1:1. The developed
TLC plates were air dried followed by hot air oven for 20
minutes. Freshly prepared 0.2% ninhydrin solution was
used to detect the bands on the TLC plates.

The movements of the spots were expressed by its
retention factor (Rf):

Distance traveled by solute

Rf=
Distance traveled by solvent

Antioxidant activity- The total antioxidant capacity of
the methanol extract of different parts of A. sativum was
evaluated by the phosphomolybdenum reduction assay
method according to the procedure described by Prieto et
al. 211, The assay is based on the reduction of Mo (V1) to
Mo (V) by the methanol extract of different part of garlic
and subsequent formation of green phosphate/Mo (V)
complex at acid pH. One mL of various concentrations
(3-21 pug/mL) of the extract was combined with 1 mL of
reagent solution (0.6 M sulfuric acid, 28 mM sodium
phosphate and 4 mM ammonium molybdate) and
incubated at 95°C for 90 min. BHT was used as a
standard. A typical blank solution contained 3 ml of the
reaction mixture and the appropriate volume of the same
solvent used for the samples/standard. The absorbance of
the reaction mixture was measured at 695 nm using a
spectrophotometer.

RESULTS

A. sativum leaves, roots, undeveloped bulbs and fully
developed bulbs were screened for the presence of
phytochemical components. Different phytochemicals
tests were performed by distinctive reagent, for example;
mayer’s test, wagner’s test & hager’s test, all were
performed for the detection of alkaloids. Alkaloids are a
class of nitrogenous organic compounds of plant origin
which have diverse and important physiological effects
on humans and other animals. Well-known alkaloids
include morphine, strychnine, quinine, ephedrine, and
nicotine. All tests for alkaloids shown positive results for
both extracts except Mayer’s test which shown negative
results for 5 gm and 10 gm of garlic leaves. Molish’s and
Barfoed’s tests were done in the presence of
carbohydrate. Molish’s test shown positive results mostly
for agueous extraction. Whereas Barfoed’s test shown
negative results for both aqueous and methanolic
extraction. Presence of reducing sugar was monitored by
Fehling’s and Benedict test. Mostly methanolic extract
except for undeveloped bulb shows positive results with
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both the tests (Fehling & Benedict). While both 5 & 10
gm aqueous extraction shown variable results.

Flavonoids are hydroxylated polyphenolic compounds
that carry out important functions in plants, including
attracting pollinating insects; combating environmental
stresses, such as microbial infection; and regulating cell
growth. Six major subclasses of flavonoids, namely
anthocyanidins, flavan-3-ols, flavonols, flavanones,
flavones, and isoflavones; flavonols are the most
widespread in the human diet. Tests for flavonoids show
positive results for both aqueous and methanolic
extraction while undeveloped bulbs do not show the
presence of flavonoids. Test for glycosides are not very
impressive and it varies from test to test and from
different parts of the plant. Cardiac glycosides are a class
of organic compounds that increase the output force of
the heart and decrease its rate of contraction by acting on
the cellular Na-K ATPase pump. Keller Killani test for
cardiac glycosides showed positive results except for
garlic undeveloped bulbs.

Phenolic compounds are any compounds derived from the
phenol group and include acid, ester, glycoside, and
aglycone forms. Phenolics contribute to the colour,
structure, astringency, etc. Tannins are large molecular
weight compounds resulting from polymerization reaction
of smaller phenolic compounds. Test for tannin and
phenolics by different methods shown in the presence of
their compounds in all the plant parts we used except
undeveloped bulbs. Saponins are glycosides with foaming
characteristics and have many health benefits. Saponins
are present in all the plant parts used in this study.
Ninhydrin tests showed mostly positive results while
Biuret tests are opposite to the ninhydrin test. Plant
terpenoids are used extensively for their aromatic quality
and play a role in traditional herbal remedies. There are
different terpenoids found in different plants and one of
the most studied is curcuminoids found in turmeric and
mustard seeds. Similar to saponins, terpenoids are present
in all the parts of garlic we used in this study.

TLC analysis was also shown the different types of
bioactive compounds in different parts of garlic extracts.
Fig. 1 shown the photographs of the studied TLC slides of
the different plant parts in both aqueous and methanolic
extracts, which shows different spots for various
phytochemicals and the Table 1 reports Rf values for
various extracts. The reported spots are separated with
enough space and having various Rf values showing the
presence of at least four phytochemicals in both aqueous
and methanolic extracts of fully developed bulb and
aqueous 5 gm extracts of leaves. Methanolic extracts of
leaves and undeveloped bulb shows six spots. Aqueous
extraction of 10 gm of leaves shown five spots while
methanolic extraction of roots shown nine spots.
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Table 1: Comprative screening of phytochemicals of aqueous and methanolic extracts of A. sativum

. Garlic fully developed Garlic undeveloped  Garlic
Garlic Leaves
bulb bulb Root
No Phytochemical Tests AqQ. Ex. Met. Ex. AqQ. Ex. Me. Ex.
Met. Ex. Met. Ex.
59 10g 59 109
1. Test for alkaloids
(A) Mayer’s test -ve -ve +ve +ve +ve -ve +ve +ve
(B) Wagner’s test +ve  +ve +ve +ve +ve +ve +ve +ve
(C) Hager’s test tve  +ve +ve +ve +ve +ve +ve +ve
2. Tests for carbohydrate
(A) Molisch test tve  +ve -ve +ve +ve -ve -ve +ve
(B) Barfoed’s test -ve -ve -ve -ve -ve -ve -ve -ve
3. Testfor reducing sugar
(A) Fehling’s test -ve -ve +ve -ve -ve +ve -ve +ve
(B) Benedict’s test tve  +ve +ve -ve -ve +ve +ve +ve
4.  Tests for flavonoids
(A) Alkaline reagent tve  +ve -ve +ve +ve -ve -ve +ve
(B) Lead acetate +ve  +ve +ve +ve +ve +ve -ve +ve
(c) Ammonia test +ve  +ve +ve +ve +ve +ve -ve -ve
5.  Test for glycosides
(A) Borntrager’s test -ve -ve -ve +ve +ve +ve +ve +ve
(B) Legal’s test -ve -ve +ve +ve +ve -ve -ve -ve
(C) 10% NaOH test +ve  +ve +ve -ve -ve -ve -ve -ve
6. Test of cardiac glycosides
(A) Keller Killani test Ve +ve tve +ve +ve tve e Ve
7. Test for tannin and phenolic
(A) Ferric chloride test (5%) +ve  +ve +ve -ve -ve -ve -ve -ve
(B) Lead acetate test -ve -ve -ve +ve -ve +ve -ve +ve
(C) Dilute iodine test +ve  +ve +ve +ve +ve +ve +ve +ve
(D) Ferric chloride test +ve  +ve +ve -ve -ve -ve -ve -ve
8.  Tests for saponin tve  +ve +ve +ve +ve +ve +ve +ve
(A) Forth test
9.  Tests for amino and protein
(A) Ninhydrin test +ve  +ve +ve +ve +ve +ve +ve +ve
(B) Biuret test -ve -ve -ve -ve -ve -ve +ve -ve
10. Test for terpenoids
(A) Salkowski’s test tve  +ve +ve +ve +ve +ve +ve +ve
“+” = Positive; “-” = Negative; Aq. Ex.= Aqueous Extract; Met. Ex. = Methanolic Extract
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Fig. 3 Fig. 4

Fig. 1: Garlic Fully Developed Bulb; 1a. Ag. 10 gm; 1b. Ag. 5 gm; 1c. Met.
Fig. 2: Garlic Leaves; 2a. Met.; 2b. Ag. 10 gm; 2c. Ag. 5 gm;
Fig. 3: Garlic Undeveloped Bulb (Met.)
Fig. 4: Garlic Root (Met.)

Table 2: Rf values of both extracts of different parts of Garlic (A. sativum)

S No. Plant Extract No. of Spots Rf Values
Butanol: Acidic acid: Water (2: 1: 1)
Fully developed bulb
Met. Ex. 4 0.36,0.52,0.6,0.76
- Ag. Ex. 59 4 0.25,0.42,0.45,0.53
Ag. Ex.10g 4 0.28,0.42,0.47,0.6
Leaves
Met. Ex. 6 0.36,0.47,0.57,0.63, 0.68,0.73
. Aq. Ex. 59 4 0.36,0.65,0.78,0.82
Ag.Ex.10g 5 0.36,0.52,0.63,0.68,0.75
3 Undeveloped bulb
Met. Ex. 6 0.25,0.31,0.41,0.45,0.54,0.58
4, MF:fcl)Etx. 9 0.24,0.28,0.36,0.4 ,0.48,0.52 ,0.56,0.64 ,0.68

The total antioxidant capacity test (TAC) is based on the
reduction of Mo (VI) to Mo (V) by the extract and
formation of green phosphate/Mo (V) complex at acidic
pH. TAC of the phosphomolybdenum model evaluates
both water-soluble and fat-soluble antioxidant capacity.
Extracts were subjected to the evaluation of antioxidant
activity. All the plant parts were shown antioxidant
activity.

DISCUSSION

Phytochemicals are bioactive compounds found in plants
that work with nutrients and dietary fibers to protect
human against diseases. They are non-nutritive
compounds (secondary metabolites) that contribute to
flavour and colour. Many phytochemicals have
antioxidant activity and reduce the risk of many diseases,
for example, alkyl sulfide (found in onions and garlic),
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carotenoids (from carrots), and flavonoids (present in
fruits and vegetables) 2?1, Reactive oxygen species (ROS)
have been implicated in many diseases and in the aging
process. These free radicals, which cause tissue damage
via oxidative stress, are usually generated by aerobic
respiration, inflammation, and lipid peroxidation.
Antioxidant systems minimize or prevent the deleterious
effects of the ROS #1. Due to the medicinal values of
garlic, it is important to determine some of the
phytochemicals presents. The medicinal value of the
plants lies in bioactive phytochemical constituents that
produce definite physiological action on the human body
241 In our present study of A. sativum, the phytochemical
investigation on the aqueous & methanolic extract of A.
sativum leaves; developed bulb and methanolic extract of
undeveloped bulb and roots which indicates the presence
of the rich amount of secondary metabolites such as
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alkaloids, flavonoids, glycosides, cardiac glycosides
tannin, phenolic compounds, saponins, terpenoids and
steroids. This is in agreement with the work done by
Idowu et al. 2],

Secondary metabolites especially alkaloids, flavonoids,
saponins, and tannins are known to have curative activity
against several pathogens 26, These compounds are
known primarily for their role in reducing the
permeability of blood capillaries and strengthening their
resistance 1?1, The presence of alkaloids in A. sativum
extract in this study shows the potential of the extract to
have an analgesic, anti-inflammatory and adaptogenic
effects, which may help the host (man and animal) to
develop resistance against disease and endurance against
stress [281,

Flavonoids are water soluble polyphenolic molecules and
therefore belong to the polyphenol family. Together with
carotenes, flavonoids are also responsible for the coloring
of fruits, vegetables and herbs. Flavonoids have
antioxidant activities as well as much health promoting
effects viz., anti-allergic, anti-cancer, anti-inflammatory,
anti-thrombotic, vasoprotective, tumour inhibitory and
anti-viral effects. These effects have been associated with
the influence of flavonoids on arachidonic acid
metabolism. Flavonoids detected in A. sativum could be
used in the treatment of various disease conditions like
edema, toothache, fever, common cold, diarrhea and
dental caries. These could be possible as the root extracts
contain some antibacterial activities. The flavonoids are
acting on bacteria by inhibiting its protein synthesis 2.
Saponins are steroid or triterpenoid glycosides
characterized by their bitter or astringent taste, foaming
properties and their hemolytic effect on red blood cells.
Saponins possess both beneficial (cholesterol-lowering)
and deleterious (cytotoxic permeabilization of the
intestine) properties and also exhibit structure dependent
biological activities %, Saponins cause a reduction of
blood cholesterol by preventing its reabsorption Y. Plants
produce saponins to fight infections by parasites and in
humans saponins help the immune system and also
protect against viruses and bacteria. The non-sugar part of
saponins has a direct antioxidant activity, which may
result in reduced risk of cancer and heart diseases Y,
Tannins may elicit antibacterial activities via cell
membrane lysis, inhibition of protein synthesis,
proteolytic enzymes and microbial adhesions *2. They are
also reported to have physiological effects like
anti-irritant, anti-secretolytic and anti-parasitic effects.
Plants containing tannins are used to treat non specific
diarrhea and inflammation of the mouth 334, The rich
tannin content present in garlic leaves, undeveloped,
developed and roots of methanolic and aqueous extracts.
Our results shown phenolic components present in leaves,
root undeveloped bulb, developed bulb of garlic in both
aqueous and methanolic extracts. Phenolic compounds
are secondary metabolites normally synthesized by plants
during development or in response to stress conditions
[35,36]

There were different bands and spots observed in the
aqueous and methanolic extract. Aqueous extraction of
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garlic leaves shows five spots whereas methanolic
extraction shows six spots. Therefore, it may be
concluded that solvent used for extraction influences the
presence or absence of bioactive components. Further,
besides this concentration of plant used for extraction also
influences the results.

CONCLUSIONS

This study shows that aqueous and methanolic extract of
A. sativum leaves, bulb, and roots contain important and
active phytochemical compounds, which justify the
various therapeutic uses attributed to it in folklore
medicine. Although their specific roles were not
investigated in this study, it has been reported that most
active principles in plants are frequently flavonoids, and
tannins. Phenolic compounds in general and flavonoids in
particular have the ability to provide protection against
oxidative stress. Thus in this study, the presence of
flavonoids and phenolic compounds in the extract could
be considered responsible for conferring antioxidant
ability.

REFERENCES

[1] Mahesh B, Satish S. Antimicrobial activity of some
important medicinal plant against plant and human
pathogens. WJAS, 2008; 4: 839-43.

[2] Srinivasan D, Nathan S, Suresh T. Antimicrobial of certain
Indian medicinal plants used in folkloric medicine. J.
Ethnopharmacolog, 2007; 74: 217- 20.

[3] Block E. Garlic and Other Alliums: The Lore and the
Science. Royal Society of Chemistry. 2010.

[4] Allallergy net. Retrieved April 14, Allergy Net- Allergy
Advisor Find, 2010.

[5] Meredith TJ, Drucker AR. Growing Garlic from True
Seed. Garlic Analecta, 2014.

[6] Zohary D, Hopf M. Domestication of plants in the Old
World, 3rd edition 2000.

[7] Mikail HG. Effect of Allium sativum (Garlic) bulbs
aqueous extract on T. brucei brucei infection in rabbits. M.
Sc. Thesis submitted to Usman Danfodiyo University,
Sokoto, Nigeria; 1995.

[8] Ramasasa C. Garlic used as an effective insecticide, World
Health Organization 1991. Guide lines for the assessment
of herbal medicine. WHO/ TRM/ 91. Geneva: World
Health Organization; 2009.

[9] Ariga T, Oshiba S, Tamada T. Platelets aggregation
inhibition in garlic, 1980 Lancet 1: 150.

[10] Coppi A, Cabinian M, Mirelman D, Sinnis P. Antimalarial
activity of allicin, a biologically active compound from
garlic cloves. Antimicrob Agents Chemother., 2006; 50
(5): 1731-37.

[11]Banerjee SK, Maulik SK. Effect of garlic on
cardiovascular disorders: a review. Nutr. J., 2002; 19: 1-4.

[12]Khaled R, Bioactive foods in promoting health: Chapter
16-Garlic and Heart Health, ed. By Elsevier, 2010;
235-44.

[13] Omeish AF, Abbadi W. Ghanma IM. et al. Hospital-based
study on the use of herbal medicine in patients with
coronary artery disease in Jordan. Journal of the Pakistan
Medical Association, 2011; 61(7):683-87,

[14] Foster S Garlic. American Botanical Council, Austin, TX.
1%ted, 1991.

Page 1457


https://books.google.com/?id=6AB89RHV9ucC&printsec=frontcover
https://books.google.com/?id=6AB89RHV9ucC&printsec=frontcover
http://www.allallergy.net/fapaidfind.cfm?cdeoc=684
http://www.allallergy.net/fapaidfind.cfm?cdeoc=684

Int. J. Life Sci. Scienti. Res., 3(6):1451-1458

[15] Olusanmi AJE. Studies on the anti-microbial properties
and phytochemical screening of garlic (Allium sativum)
extracts. Ethnobot Leaflets, 2010; 14, 537-545.

[16] Suresh PK, Sucheta S, Sudarshana VD, Selvamani P, Latha
S. Antioxidant activity in some selected Indian medicinal
plants. Afr. J. Biotechnol, 2008; 7: 1826-1828.

[17]Sanjay K, Atul S, Santosh V, Sachin K, Chandrabhan.
Antibacterial and phytochemical analiysis of some
medicinal plants and their efficacy on multidrug resistant
bacteria, 2013; 7(3):1-14.

[18] Prashnath GK, Krishnaiah GM. Chemical composition of
leaves of Azadirachta indica Linn, 2014.

[19]Hedge JE, Hofreiter BT. In: Methods in Carbohydrate
Chemistry. 17, (Eds.,) Whistler, R.L. and BeMiller, J.N.,
Academic Press, New York, 1962; pp. 420.

[20] Bradford MM. A rapid and sensitive method for the
quantitation of icrogram quantities of protein utilizing the
principle of protein-dye binding. Analyt. Biochem, 1976;
72: 248-54.

[21] Prieto P, Pineda M, Anguilar, M. Spectrophotometric
quantitation of antioxidant capacity through the formation
of a Phosphomolybdenum Complex: Specific application
to the determination of Vitamin E. Anal. Biochem., 1999;
26(9):337-341.

[22] Craig WJ, Health-promoting properties of common herbs,
American Journal of Clinical Nutrition, 1999; 70(3
suppl):491-499.

[23]VValko M, Leibfritz D, Moncol J, Cronin MTD, Mazur M
and Telser J. Free radicals and antioxidants in normal
physiological functions and human disease, International
Journal of Biochem. Cell Biol., 2007; 39: 44-84.

[24] Akinmoladun AC, Ibukun EO, Afor E, Obuotor EM,
Farombi EO. Phytochemical Constituents and Antioxidant
Activity of Extract from the Leaves of Ocimum
gratissimum. Sc. Res. Essay, 2007; 2: pp. 163-66.

[25] Idowu O, Iwelema EO, Aderogba, MA, Akinpelu BA and
Ogundami AO. Antinoceptive, Anti-Inflammatory And
Anti-Oxidane Activities of Eleagnine: An Alkaloid
Isolated From Chrysophyllum Albidum Seed Cotyledon.
Journal of Biological Sciences, 2008; 6: 1029-34.

[26]Usman, H, Rahman AFI, Usman A. Qualitative
phytochemical screening and in vitro antimicrobial effects
of methanol stem bark extract of Ficus thonningii
(Moraceae). Afr. J. Trad., 2009; 6(3): 289-95.

November 2017

[27T1Wichtl M, Anton R. Treatment plants: tradition officinale
practice, science and therapeutics. 2nd edition, Tec and
Doc, Paris, 2003; pp. 692.

[28] Gupta SS. Prospects and perspective of natural products in
Medicine. Indian Journal of Pharmacology, 1994; 26:1-12.

[29]Hong-Xi, Xu and Song FL. Activity of plant flavonoids
against antibiotic resistant bacteria. Phytother, Res, 2001;
15, 39-41.

[30] Osagie AU, Eka OU. Mineral elements in plant foods. In:
Nutritional quality of Plant foods. Ambik press, Benin
City, Edo State, Nigeria, 1998; 8: 14(43), 86.

[31]Prohp TP, Onoaghe 10. Acute toxicity and dose response
studies of aqueous and ethanol extracts of Triplochton
scleroxylon K. Schum (Sterculiaceae). Intern. J. Appl.
Biol. Pharm. Technol., 2012; 3 (1):400-09.

[32] Dulger B, Ergul CC, Gucin F. Antimicrobial activity of the
macrofungus  Lepistanuda, Fitoterapia, 2002; 73:
695-97.

[33] Westerndarp H. Effect of tannins in animal nutrition,
Dtsch. Tierarztl. Wochenschn, 2006; 113(7):264-68.

[34] Anand PT, Edward JK. Antimicrobial activity in the tissue
extracts of five species of cowries Cyprea sp. (Mollusca:
Gastropoda) and an ascidian Didemnum psammathodes
(Tunicata: Didemnidae). Indian J. Mar. Sci., 2002; 25:
239-42.

[35]Padilha HKM, Pereira EDS, Munhoz PC. Genetic
variability for synthesis of bioactive compounds in peppers
from Brazil. Food Science and Technol. Campinas, 2015;
35(3): 516-23.

[36] Morales S, Gomez-Caravaca AM, Garcia-Salas P,
Segura-Carretero A Fernandez-Gutiérrez A
High-performance liquid chromatography coupled to diode
array and electrospray time-of-flight mass spectrometry
detectors for a comprehensive characterization of phenolic
and other polar compounds in three pepper samples. Food
Res. Inter., 2013; 51(2): 977-84.

International Journal of Life Sciences Scientific Research (IJLSSR)
Open Access Policy

Authors/Contributors are responsible for originality, contents, correct
references, and ethical issues.

IJLSSR  publishes  all  articles under  Creative = Commons
Attribution- Non-Commercial 4.0 International License (CC BY-NC).
https://creativecommons.org/licenses/by-nc/4.0/legalcode

How to cite this article:

Singh V, Kumar R: Study of Phytochemical Analysis and Antioxidant Activity of Allium sativum of Bundelkhand Region.
Int. J. Life Sci. Scienti. Res., 2017; 3(6):1451-1458. DOI:10.21276/ijlssr.2017.3.6.4

Copyright © 2015-2017| IJLSSR by Society for Scientific Research is under a CC BY-NC 4.0 International License

Page 1458



