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ﬁstract

industries and traditional practitioners.

South India is a rich source for various herbs. Plants are commonly used by Indians as culinary herbs, spices and alsb
folk medicine. Knowledge related with the nutritive value of herbs is of the essence to increase their utility. With that aim, we have
selected certain Indian medicinal herbs used by traditional practitioners for various pharmacological activities. Samples of thirteen
Indian medicinal plants were analyzed for their Phytochemical composition and vitamin constituents. The yield of extract from each
plant has also been calculated to increase their utility in pharmaceutical industry. HPTLC analysis of all the extracts has been
carried out. The results reveal that, phytoconstituents like phenol in Nelumbo nucifera (NN), Tannin in Clerodendron inermae (Cl),
Carbohydrate in Enicostemma littorale (EL), Vitamin C in Corallocarpus epigaeus (CE) and Vitamin E in Clerodendron inermae (Cl).
HPTLC data furnished in the present study might be useful for the authentification of those herbs. In conclusion, the presence of
phytoconstituents and vitamins such as Cl, EL, CH, NN and CE is in higher concentration can be exploited by the pharmaceutical

Key words: Carbohydrate, HPTLC, phenol, tannin, vitamin C, vitamin E. /

Introduction

In India many indigenous plants are used as spices, food or
medicine. Medicinal use of these plants is comparatively
higher than that of other uses 2. Consuming higher level of
fruits is inversely correlated with risk of various diseases [@.
Various parts of different plants are commonly used in the
preparation of syrups and infusions in traditional medicine
as cough suppressant and in the treatment of liver cirrhosis
and hepatitis 8. Phytoconstituents present in these plants are
highly responsible for their various medicinal properties like
anti-diabetic, anti-cancer and cardioprotective activity .
Fruits and vegetables are rich source of phytoconstituents.
Diet rich in phytoconstituents or consuming decoction of herbs
rich in phytoconstituents can protect the people from various
hazardous conditions 1. Oxidative stress is responsible for
developing age related diseases. Consuming plants with
higher concentration of phenols and flavonoids can exhibit a
better antioxidant activity and prevent the development of
diseases related with free radicals. Knowledge related with
the concentration of herbs or spices which are used in day-
to-day life as a food or consuming as decoction is
imperative. With this aim we have appraised the
quantitative estimation of phenols, tannin, carbohydrate,
Vitamin C and Vitamin E of various herbs, yield of extract
from 70 % ethanolic extract and number of spots observed
in HPTLC.
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Materials and Methods

Collection of plant material

In order to evaluate the phytochemical constituents of
different herbs collected from different region of South
India, we have collected the plant from different location of
Tamilnadu. The plants selected, parts used and area of
collection are mentioned in the Table 1. The collected plant
was identified and authentified at Centre for Advanced
Research in Indian System of Medicine (CARISM), SASTRA
University, Tamilnadu, India.

Table 1 Details of plant used for the present study

Botanical name Part used Area of collection
Nelumbo nucifera (NN) Flowers, seeds Thovalai
Saussurea lappa (SL) Bark Madurali
Tribulus terrestris (TT) Whole plant Thuraiyur
Withania somnifera (WS) Root Madurai
Nardostachys jatamansi (NJ) Root Madurai
Terminalia arjuna (TA) Bark Thirunelveli
Plumbago zeylanica (PZ) Root Madurai
Cardiospermum halicacabum (CH) Eg:é‘ leave and Madurai
Indigofera aspalathoides (WS) Whole plant Madurali
Enicostemma littorale (EL) Root Madurali
Corallocarpus epigaeus (CE) Leaves and root Madurali
Acalypha fruticosa (AF) Whole plant Madurali
Clerodendron inermae (CI) Whole plant Madurai

Extraction of plant material

The plant material was coarsely powdered and shade dried
for 15 days. The plant material was soaked in 70% Ethanol.
The extract was concentrated In-vaccuo. The concentrated
extract was stored in a refrigerator until used for
experiments.

Quantification of total polyphenols

Total polyphenols were determined by Folin—Ciocalteu
procedure ©. 70% ethanolic extract of each plant material
was dissolved in the same solvent. 0.5 ml of sample was
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mixed with 0.25 ml of Folin-Ciocalteu reagent and 1.25 ml
20 % aqueous sodium carbonate solution. Then the sample
mixtures were vortexed and absorbance of blue colored
mixtures recorded after 40 min at 725 nm against a blank
containing 0.5 ml of 70 % ethanol, 0.25 ml of Folin-
Ciocalteu reagent and 1.25 ml 20 % aqueous sodium
carbonate solution. The calibration curve was prepared from
Phenol. Measurements were done in triplicate.

Quantification of tannins

Tannin content of 70 % ethanolic extract of each plant
material was determined by following the method of Okwu
7. 500 mg of 70 % ethanolic extract was weighed in to
100 ml bottle. 50 ml of the same solvent was added and
shaken for 1 hr in a mechanical shaker. This was filtered in to
a 50 ml volumetric flask and made up to the mark. Then, 5
ml of the filtrate was pipetted out in to a tube and mixed
with 3 ml of 0.1 M FeClz in 0.1 N HCI and 0.008 M
Potassium ferrocyanide. The absorbance was measured in a
spectrophotometer at 630 nm wavelength. A blank sample
was prepared and the colour developed was read at the
same wavelength. Different concentration of tannic acid was
used as standard. Measurements were done in triplicate.

Estimation of Total Carbohydrate

Total carbohydrate content of plant material was estimated
by following the method of Dubois 8. 50 mg of each sample
was ground well with 2-3 ml of 5 % TCA. To the de-
proteinized supernatant 10 ml of 45 % ethanol was added
to precipitate the polysaccharides. After setting it to stand
overnight in cold, the tube was centrifuged for 10 minutes at
4000 rpm. The dried precipitate was analyzed for total
carbohydrate by dissolving in 2 ml of 1N NaOH. The sample
was made up to 1ml with water. 1 ml of 5 % Phenol and 5
ml of concentrated sulphuric acid were added. The mixture
was mixed thoroughly with a glass rod. The solution was
allowed to stand for 10 minutes at room temperature and its
optical density was read at 490 nm in a spectrophotometer
and standard graph was prepared by using different
concentration of D-Glucose ranging from 10 to 100 pg/ ml.

Estimation of Vitamin C

Vitamin C in the plant was estimated according to the
method of Sarojini® with slight modifications. 1.0 gm of
plant material was soaked in 70 % ethanol for 24 hours. The
extract was filtered. The filtrate was used as sample for the
estimation of vitamin C. 0.1 ml of sample was made up to
1.0 ml with water. Different concentrations of ascorbic acid
from 4 — 20 pg/ml were used as the standard. Blank
contains 1.0 ml of water. 0.5 ml of dinitro phenyl hydrazine
(0.2 %) was added to all the tubes including blank, test and
standard samples in test tubes. Incubate all the tubes at
room temperature for 3 hours. 2.5 ml of 85 % sulphuric acid
was measured out in to all the tubes. The absorbance was
measured at 520 nm.

Estimation of Vitamin E

Vitamin E in the plant was estimated according to the
method of Jayashreeld with slight modifications. 1.0 gm of
plant material was soaked in 100 ml of ethanol: petroleum
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ether (1.5:2.0) for 24 hours. The petroleum ether fraction
was separated and evaporated to dry. The precipitate
formed was mixed with 5.0 ml of ethanol. 0.2 ml of extract
was made up to 1 ml with ethanol. To this, 0.2 ml of 2, 2, oc-
dipyridyl reagent (0.2 %), 0.2 ml of ferric chloride (0.5 %)
solution and 2.0 ml of butanol were added. For blank, 0.2
ml of ethanol, 0.2 ml of 2,2’- dipyridyl reagent, 0.2 ml of
ferric chloride and 2.0 ml of butanol were put in to that The
red colour developed exactly after 15 minutes was read at
520 nm. Different concentrations of a-tocopherol were used
as standard.

HPTLC Profile

Chromatography was performed on preactivated
(1100C) silica gel HPTLC plate silica 60GFzsa. 70 %
hydroalcoholic extract of all the extracts dissolved in
methanol at the concentration of 10 mg/ml was applied on
the silica gel coated plate with an automatic applicator
Linomat 5 with N2 flow (CAMAG, Switzerland). Initially the
TLC chamber was saturated with the solvent as mentioned in
the Table 5 and the sample applied plate was developed
up to 80 mm of the plate. The HPTLC runs were in
laboratory conditions of 25 = 50C and 50 % relative
humidity. After development the plate was withdrawn and
air dried and spots were visualized in UV light (UV cabinet,
CAMAG, Switzerland). The number of spots and their Rf
value were determined by scanning using the scanner,
CAMAG, Switzerland. The number of spots observed and
the Rf value for each spot is mentioned in the Table 5.

Results and Discussion

Since ancient time, herbs are commonly used for their
medicinal values in the daily life either as culinary herb or as
a spice. Studies related with nutritive value of herbs are
important. This nutritive value knowledge may enhance their
utility. With the aim of increasing the utility, we have
selected certain medicinal herbs available in India which are
commonly used either as a folk medicine, or as a culinary
herb.

Before evaluating the nutritive value, knowledge related
with the yield of extract from each herb is important. Lower
extract yielding plants are not commonly preferred by the
pharmaceutical industry though they are rich in their potency.
So, the work was carried out with yield calculation. We have
selected both ethanol and water in the ratio of 70:30 as
solvent for extracting the plant. The organic solvent (ethanol)
is eluted the most of the phytoconsituents from the plant.
Moreover, it can prevent the activity of phenolic enzymes
which are involved in the hydrolysis of phenolic compounds
and other related enzymes. By increasing the polarity of the
solvent system with water, the elution of glycosides from
plant can be improved. The yield of extracts for all herbs is
mentioned in the Table 2. The yield from TA is found to be
high, followed by SL and NN.

Phenolic compounds as electron donors are readily oxidized
to form phenolate ion or quinine, an electron acceptor. This
gives rise to practical uses. Protonated phenol is used as
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cleaning agents [5]. Phenols are responsible to block certain
enzymes that cause inflammation. They also modify the
prostaglandin synthesis and thereby, protect platelets from
clumping.
Table 2
Yield of extracts of certain
Indian medicinal herbs different

Sample % yield
NN 8.49-10.52
SL 14.19-15.42
T 4.46 - 6.52
WS 3.83-5.28
NJ 457 -6.52
TA 27.70 - 32.25
Pz 1.36- 1.54
CH 0.72- 0.89
1A 0.66 - 0.75
EL 0.36 - 0.43
CE 111- 121
AF 091- 112
Cl 1.15- 131

Data of Table 3 shows the presence of phenolic content of
all the selected medicinal herbs. Phenolic content of SL is
found to be very high (14.40 mg/100 gm) followed by NN
(10.20 mg/100 gm) and by TA (8.05 mg/100 gm). The
result also displays the presence of the lowest concentration
of phenolic content in AF (1.34 Mg/100 gm). Phenolic
constituents include flavonoids, phenolic acids, diterpenes
and tannins. The presence of higher content of phenolic
compound in SL indicate that the above mentioned various
phenolic constituents might be present in SL in higher
concentration. These phenolic compounds are especially
worthy of notice due to their high antioxidative activity 111,
These phenolic compounds are of great value in preventing
the onset and/or progression of many human diseases [12,

The tamnin content of CE is very high (5.89 mg/100 gm),
followed by TA (5.10 mg/100 gm) and TT (5.0 mg/100 gm)
(Table 3). This result reveals that the maximum of the phenolic
compounds present in CE, TA and TT are tannins. Natural
tannins are commonly divided into condensed tannins and
hydrolyzable tannins [13. Some medicinal plants contain
complex mixtures of both hydrolyzable and condensed
tannins. Condensed tannins are mainly the oligomers and
polymers (e.g., monomers, dimers, and trimers) of flavan-3-ols
(catechin derivatives), also known as proanthocyanidins.
Several flavan- 3-ols are monomers of condensed tannins. The
polymerized products of flavan-3,4-diols are considered to be
another category of condensed tannins, also called
leucoanthocyanidins.  Hydrolyzable  tannins, including
gallotannins and ellagitannins, possess a central core of
polyhydric alcohol such as glucose and hydroxyl groups that
esterified either partially or wholly by gallic acid
(gallotannins) or by hexahydroxy-diphenic acid (HHDP) and
other substituents (e.g., chebulic acid) (ellagitannins) 241,
Ellagitannins also have monomeric, dimeric, trimeric or
polymeric forms. Being one of the phenolic compounds, the
tannin plays an important role in free radical scavenging. The
highest concentration of tannins in CE point out that it must be
a rich source of proanthocyanidins, leucoanthocyanidins,
gallotannins and ellagitannins.
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Table 3
Phytochemical constituents of certain
Indian medicinal herbs

Phenolic .
Tannin Carbohydrate
Sample (nfé'ltggtg) (mg/100 g) (/100 g)
NN 10.20+ 0.1 430+0.3 0.672 + 0.23
SL 1440+ 0.2 4.00+0.2 0.620+ 0.35
T 7.04 £0.3 500+0.1 0.725 £0.42
WS 4.00+0.3 270*+03 0.796 £ 0.5
NJ 531+0.2 490+ 0.2 0.984 + 0.56
TA 8.05+0.2 510+ 0.1 1.154 +0.53
Pz 2.34+ 0.27 1.68 = 0.34 3.8 £0.45
CH 1.83+ 0.36 1.26 = 0.87 4.2 £0.78
1A 3.63 + 0.56 3.94+ 0.78 4.4 +0.31
EL 1.87 + 0.46 2.23+ 0.45 8.0 +1.23
CE 2.67 054 1.47 = 0.36 6.2 +0.65
AF 1.34 +0.38 1.78 £ 0.25 4.8 £0.43
Cl 7.56 £ 1.37 5.89 +0. 23 54 +£1.12

Values are Mean = SD of triplicate

Carbohydrate and Glycosides play an important role in
immunomodulatory reactions and their free radical
scavenging activity has earlier been reported by Morelli (251,
The cardio-protective effect of carbohydrate isolated form
certain plants have also been reported earlier. This made us
to estimate the level of glycosides in different extracts. The
carbohydrate content of EL is very high (8.0 mg/100 gm)
followed by CE (6.2 mg/100 gm) and CI (5.4 mg/100 gm).

Though the vitamins are present in trace amount, their
deficiencies adversely affect the metabolism of the body.
Vitamin C is essential for the synthesis of intercellular
substances including collagen, bone matrix and tooth
dentine, and also required for normal wound healing.
Normal physiological functions required Vitamin C for
transformation of cholesterol in to bile acid, hydroxylation of
praline to hydroxyproline and of lysine to hydroxylysine.
Iron is absorbed in the ferrous (Fe 2+) state rather than the
ferric (Fe 3+) form and the reducing capability of ascorbate
accounts for the enhanced absorption of the metal in the
presence of the vitamin. Nitrate upon oxidation offer nitrite
which is carcinogenic in nature. The antioxidant activity of
Vitamin C can prevent the formation of nitrite from nitrate.
Deficiency of Vitamin C causes, scurvey, hemorrhage from
mucous membrane of the mouth and gastro intestinal tract,
anaemia, pains in the joints and defects in skeletal
calcification. In our present study, Vitamin C content of CH,
Cl are calculated as 296 and 2.94 mg/100 gm,
respectively followed by IA (1.97 mg/100 gm) in higher
concentration (Table 4). So, consuming a higher concentration
of CH or ClI can prevent the development of various above
mentioned diseases I,

Vitamin E, a major lipid-soluble antioxidant belonging to
tocopherols, is the most effective chain-breaking antioxidant
within cell membrane. It is able to repair oxidizing radicals
directly, preventing the chain propagation step during lipid
peroxidation €1, It also inhibits the oxidative modification of
LDL that is responsible for development and progression of
atherosclerosis [17. Moreover, high levels of Vitamin E have
been measured in the mitochondria, golgi apparatus,
lysosomes, and endoplasmic reticulum 28], and recent studies
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have shown that Vitamin E possesses a variety of
cardiovascular  effects including decreased platelet
aggregation [9, arterial superoxide generation and
increased eNOS mediated NO production [0, This
importance of Vitamin E made us to estimate the level in
selected medicinal plants. SL contains higher concentration of
Vitamin E (4.40 mg/100 gm) followed by CH (2.61 mg/100
gm) and CI (2.27 mg/100 gm).

The results of the present study reveals that yield of extract,
Vitamin E and phenolic content of SL are observed to be
high. Ethanol extract exhibits in-vitro anti-helicobacter pylori
which is able to induce gastritis and gastric ulcer 211, Extract
exhibits cyto-static effects on gastric AGS cancer cells. Plant
extract is able to inhibit Trypanosoma cruzi 22.But consuming
higher concentration of SL is not advisable. Earleir
references stated that SL is a rich source of aristolochic acid
(23], Aristolochic acid is highly toxic in nature causes various
hazardous diseases like nephropathy and urinary tract
cancer [24-25],

Table 4
Vitamin content of certain Indian medicinal herbs

Sample (\nlqi;e}Tcl)g S) (\nﬁE?T&S S)
NN 0.36 £0.2 042 +0.2
SL 054 +£03 440 £ 0.3
T 019+01 0.21 £05
WS 0.26 £ 0.2 0.46 £ 0.6
NJ 0.23+03 044 £0.2
TA 147 £0.1 0.58 £ 0.3
Pz 1.44+0.98 0. 89 £0.08
CH 1.31+0.76 2.61 £0.45
1A 1.97+1.23 1.98 +0.23
EL 1.27+0.98 1.45 +0.08
CE 2.96+1.46 1.31 £0.32
AF 1.58+2.31 0.98 +£0.12
Cl 2.94+1.65 227 £012

Values are Mean = SD of triplicate

Data of Table 5 showed HPTLC profile of various herbs. The
mobile phase selected for the present study, the obtained Rf
value and the number of spots observed in each extract
might be useful for the authentification of all the herbs in
future. The number of spots observed in AF is found to be
high followed by CE and TT (Table 5).

Conclusion

The vyield of extract from TA was high. Various
phytoconstituents like tannin, phenolic constituents and
carbohydrate are high in CI, SL and EL respectively.
Likewise, Vitamins like Vitamin C and Vitamin E are present
in higher concentration in CE and SL respectively. Since SL is
banned drug, NN and CH are considered as rich source of
phenolic and Vitamin E content. HPTLC analysis showed the
maximum number of spots in AF [12 and CE 1. CI, EL, CH,
NN and CE are observed as rich source of nutrients in the
present study.
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Table 5
HPTLC profile of certain Indian medicinal herbs different

Number

Sample Mobile phase of Spots

Rf value of all spots

n-Butanol,
NN Acetic acid, 7
Water (4:1:1)

0.33, 0.42, 0.51, 0.63, 0.67, 0.74,

Chloroform,
SL Ethyl acetate 6
(1:1)

0.24, 0.39, 0.53, 0.62, 0.67, 0.70,

Hexane,

Ethyl acetate, 0.14, 0.29, 0.53, 0.59, 0.62, 0.64,
Acetic acid 0.67,0.70,0.72

(6.5:3:0.5)

T

Chloroform,
Methanol, 0.34, 0.46, 0.54, 0.63, 0.72, 0.76,
Water 0.84,0.88

(13:3:4)

WS

Toluene,
NJ Ethyl acetate 6
(1:1)

0.15, 0.19, 0.22, 0.51, 0.78 0.88

Chloroform,
TA Methanol 3
(16:4)

0.50, 0.68, 0.78

Toluene,
Pz Ethyl acetate 7
(6:4)

0.1,0.15,0.19, 0.39, 0.51, 0.78

Ethyl acetate,
CH Methanol 6
(7.3)

0.08, 0.32, 0.46, 0.54, 0.61, 0.94

Ethyl acetate,

Methanol, 0.11, 0.18, 0.25, 0.34, 0.43, 0.54,
Acetic acid 0.74

(5:4:1)

Ethyl acetate,
EL Methanol 5
(7.3)

0.09, 0.19, 0.25, 0.77, 0.91

Toluene,
CE Methanol 11
(8:2)

0.10, 0.12, 0.22, 0.27, 0.34, 0.46,
0.55, 0.59, 0.67, 0.74, 0.85

Toluene,
AF Ethyl acetate 12
(6:4)

0.10, 0.13, 0.18, 0.21, 0.26, 0.38,
0.43, 0.47, 0.53, 0.65, 0.75, 0.95

Ethyl acetate,
Ethyl methyl
Cl ketone, 6
Acetic acid
(5:3:2)

0.15, 0.26, 0.37, 0.53, 0.83, 0.94
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