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ABSTRACT
Aim: This study aims to investigate the presence of phytochemicals in various extracts of leaf and fruit of
Trichosanthes dioica. Methods: In the present study the successive extraction of leaf and fruit of Trichosanthes
dioica were carried out to investigate for its ash and extractive values and analysis for its active chemical
ingredients by using conventional detection tests. Results: For qualitative and quantitative phytochemical analysis
confirmed the presence of secondary metabolites in leaf and fruit of Trichosanthes dioica. Conclusion: The present
investigation suggests that the presence of phytochemicals in ethanolic extracts of leaf and fruit of Trichosanthes
dioica act as a source of remedial agent for treating various ailments.
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INTRODUCTION
Medicinal plants have been used over the millennia for
human welfare in the promotion of health. The World
Health Organization (WHO) estimates that 80% of the
people living in developing countries are almost
completely dependent on the traditional medicine as
therapeutic remedies for their primary health care
needs. They have identified 3000 plants from the forests
of India and other tropical countries which can be used
as medicine. The therapeutic property of a plant
depends upon the physiologically active chemical
compounds present in the plant parts employed in
preparation of a medicine. These chemicals are often
referred to as “secondary metabolites” of which there
are several classes including alkaloids, flavonoids,
coumarins, glycosides, polysaccharides, phenols,
tannins, terpenes and terpenoids which are formed
during the plants normal metabolic processes [1].
A continued search for medicinal plants during the last
several centuries has given rise to a long list of plants
which are of great use in the treatment of range of
disorders including anxiety, arthritis, depression, high
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blood pressure, insomnia, hormonal imbalances,
migraines, skin problems such as eczema and have
biological properties such as antioxidant activity,
antimicrobial effect, anticancer property, modulation of
detoxification enzymes and hormone metabolism
[2,3,4]. The factors responsible for the continued and
extensive use of herbal remedies in India are their
effectiveness, easy availability, low cost, comparatively
less toxic effects and shortage of practitioners of
modern medicine in rural areas [5].
Trichosanthes dioica Roxb (family: Cucurbitaceae) is a
dioecious perennial plant, grown throughout India and
it is known as the pointed gourd. It is mainly cultivated
as a vegetable crop. It has been used for overcoming
problems like constipation, fever, skin infection and
wounds. The fruits are used as a remedy for
spermatorrhoea and also used for reducing body
temperature and as a laxative [6]. The leaves are easily
digestable and used for the preparation of syrup for
convalescents and good for maintaining healthy heart
and brain. The present study was carried out to
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screening the preliminary phytochemicals in different
extracts of leaf and fruit of Trichosanthes dioica Roxb.
MATERIALS AND METHODS
Collection and authentication of plant materials
Fresh unripe fruit and leaf of Trichosanthes dioica Roxb.
(T.dioica) were collected from SKM Herbal Research
Centre, Erode, Tamil Nadu, India. An herbarium for
morphological studies was prepared, authenticated and
a voucher specimen (No. VOCB 2307) was deposited in
Ethnopharmacology Unit, Research Department of
Botany, V.O. Chidambaram College, Tuticorin, Tamil
Nadu.
Pharmaco-chemical characterization
Evaluation of physicochemical parameters
Shade dried coarsely powdered crude drugs of leaf and
fruit of T.dioica were subjected to various physico-

chemical parameters such as the percentage of loss on
drying (LOD), total ash, water soluble ash, acid insoluble
ash and sulphated ash were determined by the method
[7].
Determination of extractive values
Coarsely chopped 4 gm of the air dried coarse powdered
samples of leaf and fruit of T.dioica were subjected to
maceration for 24 hrs in a closed flask using 100 ml of
solvent (such as petroleum ether, benzene, chloroform,
acetone, methanol, ethanol and distilled water)
frequently shaken during the first 6 hrs and allowed to
stand for 18 hrs. It was then filtered rapidly by using
Whatmann No. 42 filter paper. The filtrate was then
evaporated to dryness in a tarred flat-bottomed shallow
dish, dried at 105°C and weighed. The Percentage of
soluble extractive fraction (W/W) was calculated with
reference to that of air dried drug [8].

Weight of flask with extract-Weight of empty flask
Percentage of extractive value = ----------------------------------------------------------------×100
Weight of sample

Preparation of plant extracts
Freshly collected leaf and fruit of T.dioica were washed
with distilled water and the fruits were cut into small
pieces. Both fruits and leaves were dried under shade
for two weeks. The shade dried leaves and fruits were
coarsely powdered separately. The powdered materials
were kept in airtight containers until use.
Preliminary phytochemical screening in different
extracts
About 500 gm of dried coarse powdered samples were
weighed and subjected to 1250 ml of successive solvent
extraction. The extraction was carried out with the
following solvents in increasing order of polarity viz.,
petroleum ether, chloroform, methanol, ethanol
followed by water in a Soxhlet extractor for 24 hrs. All
the extracts were filtered through Whatmann No.41
filter paper separately and the extracts were
concentrated in vacuum at 60ºC using a rotary
evaporator. To evaporate the remaining solvent, the
extracts were kept in an oven at a temperature of 4050ºC for 8 hrs. Later the extracts were used for
qualitative identification of various phytochemical
constituents as per the standard procedures [9,10,11].
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Quantification of phytochemicals and nutrients
Flavonoid was estimated by the method [12], total
phenolic content [13], tannins [14], saponins [15] and
alkaloids [16] were measured quantitatively. Vitamin C
was estimated by the method [17], total carbohydrates
and total protein were determined by the method
[18,19].
Statistical analysis
The values are expressed as means of triplicate analysis
of the samples (n=3) ± SD.
RESULTS
Pharmaco-chemical characterization
Evaluation of physicochemical parameters
The evaluation of physico-chemical constituents of the
plant drug is an important parameter in detecting
adulteration, substitution or improper handling of the
drugs. The physico-chemical characters like moisture
content, ash values and crude fiber content of the leaf
and fruit of T.dioica powders were analyzed and
depicted in Table 1.
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TABLE 1: Moisture content and ash values of the powdered leaf and fruit of T.dioica

S.No.

Values obtained (%) (W/W)
T.dioica

Physical Evaluation

1.
2.
3.
4.

Moisture content (LOD)
Total ash
Water soluble ash
Acid insoluble ash

Leaf
7.11
14.21±0.12
5.14±0.11
0.90±0.01

Fruit
7.55
8.26±0.04
3.50±0.02
0.30±0.01

5.

Sulphated ash

12.86±0.21

10.91±0.17

6.

Crude fiber content (%)

35.67±1.12

40.60±0.56

Values are means of three independent analyses of the extract ± standard deviation (n = 3)

Moisture content was found to be less in the test
samples. The amount of total ash, water soluble ash and
sulphated ash were higher in leaf than the fruit of
T.dioica. The crude fiber content of the leaf and fruit of
T.dioica were found to be 35.67±1.12% and
40.60±0.56% respectively.
Determination of extractive values
Successful determination of biologically active
compounds from plant material is largely dependent on
the type of solvent used in the extraction procedure.

S.No.

Extractive values of crude drugs are useful for their
evaluation, especially when the constituents of a drug
cannot be readily estimated by any other means. These
values also indicate the nature of the constituents
present in a crude drug. The results of extractive values
were tabulated in Table – 2.
The percentages of extractive values of crude drugs
were higher in water and ethanol extracts in comparison
to the other solvents. The extractive values increase as
the polarity of the solvent increases.

TABLE 2: Extractive values of the powdered leaf and fruit of T.dioica
Values obtained (%) (W/W)
Physical
T.dioica
Evaluation
Leaf
Fruit

1.
2.
3.
4.

Petroleum ether
Benzene
Chloroform
Acetone

4.36±0.03
4.21±0.03
3.89±0.06
8.56±0.11

4.58±0.06
3.78±0.04
3.61±0.03
8.88±0.09

5.

Methanol

8.84±0.08

9.02±0.17

6.

Ethanol

9.38±0.10

10.26±0.07

7.
Water
10.36±0.13
11.32±0.11
Values are means of three independent analyses of the extract ± standard deviation (n = 3)
Preliminary phytochemical characterization
The distribution of different phytochemical components
in petroleum ether, chloroform, methanol, ethanol and
water extracts of powder of leaf and fruit of T.dioica
were evaluated qualitatively and presented in Table - 3.
From the Table - 3, it was evident that a wide range of
active compounds like alkaloids, flavonoids, glycosides,
phenols, tannins, steroids, saponins, anthraquinone,
catechin, coumarin, quinine, sugar, terpenoids and
International Journal of Pharmacy and Biological Sciences

xanthoproteins were present in the methanol and
ethanol extracts of both part of the plant. Whereas in
other solvents like petroleum ether, chloroform and
water, compounds like catechin, saponins, steroids,
terpenoids and other biologically active compounds
were present in either one or two of the test samples.
Anthraquinone, flavonoid, tannin and xanthoprotein
were absent in petroleum ether extract; alkaloids and
anthraquinone were absent in chloroform extract.
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Quantification of phytochemicals and nutrients
The quantitative analysis of phytochemicals and
nutrients in the ethanolic extract of leaf and fruit of the
investigated plant was given in Table - 4.
Among the studied T.dioica fruit was found to contain
higher amount of saponins and alkaloids than the leaf.

Total flavonoid content was expressed as rutin
equivalent. Total phenolics and tannin content were
expressed as gallic acid equivalent and tannic acid
equivalent respectively.

TABLE 3: Qualitative phytochemical screening of different extracts of leaf and fruit of T.dioica
Petroleum ether Chloroform Methanol Ethanol
Water
Phytochemicals
TDL
TDF
TDL TDF TDL TDF TDL TDF TDL TDF
Alkaloids
+
+
+
+
+
+
+
Anthraquinone
+
+
+
+
+
Catechin
+
+
+
+
+
+
+
Coumarin
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
Flavonoids
Glycosides

+

+
-

+

+
-

+
+

+
+

+
+

+
+

+
+

+
+

-

+

-

+

+

+

+

+

+

+

Steroids

+
+
-

+
+
+

-

+
+

+
+

+
+
+

+
+
+

+
+

+
+
+

+
+
-

Sugars
Tannins
Terpenoids
Xanthoprotiens
Fixed oil

-

+
+

+
+
+
-

+
+
+
+

+
+
+
+

+
+
+
+
+

+
+
+
+
+

+
+
+
+
-

+
+
+
-

+
+
-

Phenols
Proteins & free amino acids
Quinones
Saponins

Note: + = Present, - = Absent; TDL = T.dioica leaf and TDF = T.dioica fruit

TABLE 4: Quantitative analysis of phytochemicals and nutrients in ethanolic extract of leaf and fruit of T.dioica
S.No.
Parameters
T.dioica
1.
Phytochemicals
Leaf
Fruit
Flavonoids (mg RE/ gm extract)
36.1±2.02
48.2±1.06
Total phenolics (mg GAE/ gm extract)
26.0±0.03
38.1±0.03
Tannins (mg TAE/ gm extract)
38.26±3.81
65.72±7.10
Saponins (%)
0.38±0.02
0.78±0.01
Alkaloids (gm/ 100 gm)
0.11±0.01
0.21±0.01
2.
Nutrients
Total carbohydrates (mg glucose/ gm extract)
225± 0.29
120± 0.89
Total proteins (mg/ gm extract)
174±11.21
188±12.03
Vitamin C (mg AAE/ gm extract)
52.26 ± 0.13
60.03±0.17
Values are mean of three independent analyses of the extract ± standard deviation (n = 3)
RE-Rutin equivalent;
GAE – Gallic acid equivalent;
TAE-Tannic acid equivalent,
AAE–Ascorbic acid equivalent

DISCUSSION
Medicinal plants are the richest bio-resource to produce
drugs of traditional medicines, modern medicines,
nutraceuticals, folk medicines, pharmaceutical

International Journal of Pharmacy and Biological Sciences

intermediates and chemical entities for synthetic drugs
[20]. Medicinal plants maintain the health and vitality of
individuals and cure various diseases, including diabetes
mellitus without causing toxicity [21].
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Pharmacochemical characterization
Physico-chemical properties
The percentage of physico-chemical properties in crude
drugs is mentioned on air dried basis. Moisture
facilitates the enzyme hydrolysis or growth of microbes
which lead to deterioration of the drugs. Therefore, the
loss on drying (LOD) of plant materials should be
determined and the water content should also be
controlled. This is especially important for materials that
absorb moisture easily or deteriorate quickly in the
presence of water. The test for loss on drying
determines both water content and volatile matter
present in the plant materials [22].
Moisture content
Loss on drying at 110ºC is one of the major factors
responsible for the deterioration of the drugs and
formulations. In the present study, the percentage loss
on drying for leaf and fruit of T.dioica is below 8%
implying that the plant parts can be stored for a long
period and will not easily be attacked by microbes. Low
moisture content is always desirable for higher stability
of drugs.
Ash values
The ash value determination is an important parameter
to standardize the herbal drugs. The residue remaining
after incineration of plant material is the ash content or
ash value, which simply represents the amount of
inorganic salts. The ash values obtained from the plant
tissue is called ‘physiological ash’ as well as from
extraneous matter is called ‘non-physiological ash’,
which is the residue of the extraneous matter adhering
to the plant surface. The determination of the
physiological ash and non-physiological ash together is
called the total ash determination. The total ash
determination is particularly important in the
evaluation of purity of drugs, i.e., the presence or
absence of foreign organic matters such as metallic salts
and/or silica [23].
Total ash may vary within wide limits for specimen of
genuine drugs due to the variable natural ash. In such
cases, the ash obtained is treated with acid in which
most of the natural ash is soluble leaving the silica as
acid insoluble ash which represents most of the ash
from the contaminating soil. Since the ash values are
constant for a given drug, these values are also one of
the diagnostic parameters of the drug [24].

International Journal of Pharmacy and Biological Sciences

Acid insoluble ash is a part of total ash and measures the
amount of silica present, especially as sand and siliceous
earth. Water soluble ash is the water-soluble portion of
the total ash. These ash values are important
pharmacognostic tool to standardize the crude drugs
[25,26].
In the present study, appreciable amount of ash values
implies that the plant has a higher organic content and
fairly low inorganic content. The samples have more
water-soluble ash than acid insoluble ash. It shows that
a very small amount of the inorganic component is acid
insoluble. These ash values are generally considered as
the index of the purity as well as identity of the drug.
Crude fiber content
Crude fiber is the fraction of carbohydrate that remains
after treatment with acid and alkali. In the present
study, substantial amount of the crude fiber content
were found in leaf and fruit of T.dioica. A high fiber diet
has been proved to work better in controlling diabetes
than the diet recommended by the ADA and may
control blood sugar levels like oral diabetes drugs [27].
Extractive values
A successive extractive value reveals the solubility and
polarity particulars of the metabolites in the crude
drugs. Extractive values are useful for the evaluation of
nature of the active phytoconstituents present in the
drug especially when the constituents of a drug cannot
be readily estimated by any other means [28].
The water soluble extractive value plays an important
role in evaluation of crude drugs. Less extractive value
indicates addition of exhausted material to the crude
drug, adulteration or incorrect processing during drying
or storage. The alcohol soluble extractive value also
indicates the same purpose as the water soluble
extractive value. The ether soluble extractive value
signifies the presence of amounts of fats, lipids and
some steroids present in the drug [29].
In the present study, the higher percentage of extractive
values of crude drugs in water and ethanol extracts
implies that water and ethanol are better solvents for
extraction than petroleum ether and chloroform. The
extractive percentage clearly indicates that the leaf and
fruit of T.dioica are best for drug action and effects. The
variation in the extractive values may be possible due to
the presence of specific compound according to the
solubility, soil condition, atmospheric condition and
water content of the sample.
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Preliminary phytochemical characterization
The phytochemical evaluation is one of the tools for the
quality assessment, which includes preliminary
phytochemical screening, chemo profiling and marker
compound analysis [30]. Presence or absence of certain
important bioactive compounds in an extract is
determined by colour reactions of the compounds with
specific chemicals which act as dyes. This procedure is a
simple preliminary pre-requisite before going for
detailed phytochemical investigation [31].
In India traditional communities like tribal and rural
populations are frequently using the crude extracts of
local plants for medicinal and other purposes. Crude
extracts and medicines manufactured on the principles
of natural compounds even by pharmaceutical
companies, may lead to large scale exposure of humans
to natural products. The first step towards this goal is
the biological and phytochemical screening of plant
extracts from traditional preparations used in popular
medicine [32,33]. The phytocompounds are well known
to have curative activity against several human
problems such as diuretics, skin diseases [34],
hyperglycemic and hyperlipemic disorders [35,36] and
therefore could suggest the folk use of the medicinal
plants.
In the present study, occurrence of wide range of active
phytocompounds such as alkaloids, anthraquinone,
catechins, coumarins, flavonoids, glycosides, phenols,
quinones, saponins, steroids, sugars, tannins and
xanthoproteins were seen in methonal and ethanol
extracts when compared to other solvents indicated
that these compounds were not disturbed during the
preparation and storage in the former solvents.
Methanol and ethanol seems to possess high extraction
capacity when compared to other solvents. Compared
to methanol, ethanol showed stronger extraction
capacity. It may be due to the nature of active
constituents that are heat labile, but stable in the
ethanol [37]. Ethanol is one of the good solvents in plant
extractions which include low toxicity, easy evaporation
at low heat, preservative action, inability to cause the
extract to complex or dissociate. Hence the ethanol
extracts of leaf and fruit of T.dioica were used for
further investigation which includes identification of
pharmacologically active chemical compounds and
quantitative estimation of the leaf and fruit of T.dioica.
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Quantification of phytochemicals and nutrients
Plants possess potent biochemicals and have been
components of phytomedicine. Plant based natural
constituents can be derived from any part of the plant.
Systemic screening and quantification of these
compounds with a purpose of discovering new bioactive
compounds is a routine activity in many laboratories
[38].
Phytochemicals or secondary metabolites
In the present examination, flavonoids, total phenolics
and tannins were present in considerable quantity in
leaf and fruit of plant extracts. These secondary
metabolites act as major contributors to the antioxidant
activity of fruits, vegetables and medicinal plants [39].
Flavonoids act as insulin secretagogues (mimetics) [40].
They were known to regenerate the damaged β-cells in
the alloxan induced diabetic rats [41]. In plants,
flavonoids serve as protectors against a wide variety of
environmental stresses and are responsible for the
radical scavenging effect while, in humans, flavonoids
appear to function as “biological response modifiers”. It
has been demonstrated to have anti-inflammatory,
anti-allergenic, anti-viral, anti-ageing and anticarcinogenic activity [42,43,44,45] and protection
against heart diseases through the inhibition of
cyclooxygenase activities in platelets and macrophages
[44].
The broad therapeutic effects of flavonoids can be
largely attributed to their antioxidant properties. It
inhibits lipid peroxidation by scavenging free radicals or
by other mechanisms such as singlet oxygen quenching,
metal ion chelation and lipoxygenase inhibition [46].
Epidemiological studies suggest that the consumption
of flavonoid rich foods protects against human diseases
associated with oxidative stress like neurodegenerative
diseases, diabetes mellitus [47], platelet aggregation
[48], cardiovascular diseases, cancer and osteoporosis
[49,50,51].
Phenolic compounds have strong in vitro and in vivo
antioxidant activities associated with their ability to
scavenge free radicals, break radical chain reactions,
chelate metals ions [50] and prevent oxidative damage
of lipids and lipoproteins [51,52,53]. It acts as free
radical terminators [54]. These compounds are very
important plant constituents because their hydroxyl
groups confer scavenging ability [55].
Many tannins containing drugs are used in medicine as
astringent. They are used in the treatment of burns as
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they precipitate the proteins of exposed tissues to form
a protective covering [56]. They are also medically used
as healing agents in inflammation, leucorrhoea,
gonorrhoea, burns and piles and as antidote [23].
Saponins, a group of natural products, reduces the
uptake of certain nutrients including glucose and
cholesterol at the gut through intra-luminal physicochemical interactions and delay glucose transfer from
the stomach to the small intestine [57]. Hence, it has
been reported to have hypocholesterolemic effect and
thus may aid lessening metabolic burden that would
have been placed in the liver [58].
Nutrients (Total carbohydrates, total proteins and
vitamin C)
The study revealed that the ethanolic extract of leaf and
fruit of T.dioica possess good amount of vitamin C,
carbohydrates and proteins. Vitamin C also exhibits
antioxidant activity. Phytochemicals working together
with nutrients and fibers may help to slow the ageing
process and reduce the risk of many diseases, including
cancer, heart disease, stroke, diabetes mellitus, high
blood pressure, cataracts, osteoporosis and urinary
tract infections [59].

5.
6.

7.

8.

9.

10.

11.
12.

13.

CONCLUSION
On the basis of the above results, it can be concluded
that the leaf and fruit of Trichosanthes dioica contains
different bioactive compounds, which are responsible
for preventing diseases along with protection from free
radicals produced in the body systems due to various
metabolic disorders, promoting health and serve as
therapeutic agent for the treatment of various diseases.

14.

15.
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REFERENCES
1.

2.

3.

4.

Okwu D.E., Phytochemicals and vitamin content of
indigenous spices of Southeastern Nigeria. J. Sustain.
Agric. Environ, 6(1): 30-37, (2004).
Saba Adebowale Bernard and Oridupa Ayorinde
Olayinka, Search for a novel antioxidant,
antiinflammatory/ analgesic or anti-proliferative drug:
Cucurbitacins hold the ace. J. Medicinal Plants Res,
4(25): 2821-2826, (2010).
Gibson E.L., Wardel J., and Watts C.J., Fruit and
Vegetable Consumption, Nutritional Knowledge and
Beliefs in Mothers and Children. Appetite, 31: 205-228,
(1998).
Mathai K., Nutrition in the Adult Years. In Krause’s Food,
Nutrition, and Diet Therapy, 10th Edn. L.K. Mahan and S.
Escott-Stump, 271: 274-275, (2000).

International Journal of Pharmacy and Biological Sciences

17.

18.

19.

20.

21.

Agrawal S.S., and Paridhavi M., Herbal drug technology.
University Press Pvt Ltd., Hyderabad, (2007).
King A., and Young G., Characteristics and Occurrence of
Phenolic Phytochemicals. Journal of the American
Dietetic Association, 24: 213-218, (1999).
Ayurvedic Pharmacopoeia of India, Edn I, Vol. III, V,
Indian System of Medicine and Homeopathy, Govt. of
India Ministry of Health and Family Welfare, The
Controller of Publication Civil lines, Delhi, 2001.
Anonymous Indian Pharmacopoiea, Ministry of Health
and Family Welfare, Government of India, Vol. I & II, 4th
Edn, The Controller of Publications, Civil Lines, Delhi
1996.
Brinda P., Sasikala P., and Purushothaman K.K.,
Pharmacognostic studies on Merugan kizhangu. Bull.
Med. Ethnobot. Res, 3: 84-96, (1981).
Anonymous, Phytochemical investigation of certain
medicinal plants used in Ayurveda. Central Council for
Research in Ayurveda and Siddha, New Delhi (1990).
Lala P.K., Lab manuals of Pharmacognosy, CSI Publishers
and Distributers, Kolkata (1993).
Zhishen J., Mengcheng T., and Jianming W., The
determination of flavonoid contents in mulberry and
their scavenging effects on superoxide radicals. Food
Chem, 64: 555- 559, (1999).
Lachman J., Hamouz K., Orsak M., and Pivec VPotato
tubers as a significant source of antioxidant human
nutrition. Rostl Vyr, 46: 231-236, (2000).
Sun B., Richardo-de-silvia J.M., and Sparager L., Critical
factors of vanillin assay for catechins an
proanthocyanidins. J. Agric. Food Chem, 46: 4267-4274,
(1998).
Obadani B.O., and Ochuko P.O., Phytochemical studies
and comparative efficacy of the crude extracts of some
homeostatic plants in Edo and Delta States of Nigeria:
Global J. Pure Appl. Sci, 8: 203-208, (2001).
Harborne J.B., Phytochemical methods. Chapman and
Hall, London; 49-188, (1973).
Yen G.C., and Chen H.Y., Antioxidant activity of various
tea extracts in relation to their antimutagenicity. J. Agric.
Food Chem, 43: 27–32, (1995).
Hedge J.E., and Hofreiter B.T., In: carbohydrate
chemistry 17 (Eds whistler, R.L and BeMiller, J.N.),
Academic Press, New York 1962.
Lowry O.H., Rosenbrough N.J., Farr A.L., and Randall R.J.,
Protein measurement with Folin’s phenol reagent. J.
Biol. Chem, 193: 265-275, (1951).
Ncube N.S., Afolayan A.J., and Okoh A.I., Assessment
techniques of antimicrobial properties of natural
compounds of plant origin: current methods and future
trends. African J. Biotech, 7(12): 1797–1806, (2008).
Bailey C.J., and Day C., Traditional plant medicines as
treatments for diabetes. Diab. Care, 12: 553-564, (1989).

R.Kavitha*

103

www.ijpbs.com or www.ijpbsonline.com

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print)
Int J Pharm Biol Sci.
22. Quality Control Methods for Medicinal Plant Materials,
(An authorized publication of World Health
Organization, Geneva). New Delhi: A.I.T.B.S. Publishers
and Distributors (Regd.) (2002).
23. Ali M., Text book of Pharmacognosy. CBS Publishers and
Distributors, New Delhi; pp. 405, (1994).
24. Lalitharani S., Kalpanadevi V., and Mohan V.R.,
Pharmacognostic studies on the spine of Zanthoxylum
rhetsa (Roxb.) DC. Biosci. Discovery, 4(1): 5-11, (2013).
25. Musa K.Y., Katsayal A.U., Ahmed A., Mohammed Z., and
Danmalam U.H., Pharmacognostic investigation of the
leaves of Gisekia pharmocioides. African J. Biotech, 5:
956-957, (2006).
26. Kokate C.K., Purohit A.P., and Gokhale S.B.,
Pharmacognosy. Nirali Prakasham, 38th Edn, Pune 2007.
27. Chandalia M., Garg A., and Lutjohann D., Beneficial
effects of high dietary fiber intake in patients with type
2 diabetes mellitus. New Engl. J. Med, 342(19): 1392–
1398, (2000).
28. Kokate C.K., Practical Pharmacognosy, 4th Edn. Vallabh
Prakashan, New Delhi, (Reprint 2001). 123-112, (2001).
29. Ruchi Tripathi, Suryakant Verma, Easwari T.S., and
Harish Shah, Standardization of some herbal
antidiabetic drugs in polyherbal formulation & their
comparative study. Int. J. Pharmaceutical Sci. and Res,
4(8): 3256-3265, (2013).
30. Zade S.R., Bhanu Priya, Bagmar U.R., and Ganjiwale R.O.,
Development and validation of hptlc method for
estimation
of
hepatoprotective
diterpenoid
andrographolide in polyherbal formulations. Int. J.
Pharm. Pharmaceutical. Sci, 5(3): 976-980, (2013).
31. Daffodil E.D., Packia Lincy M., Pon Esakki D., and Mohan
V.R.,
Pharmacochemical
characterization
and
antibacterial activity of Asystasia gangetica (L.) T. AND.
J. Harmonized Res.Pharm, 2(2): 112-120, (2013).
32. Alonso Paz C., Cerdeiras M.P., Fernadez J., Ferreria F.,
Moyna P., Soubes M., Vaquez A., Vero S., and Zunino L.,
Screening of Uruguayan medicinal plants for
antimicrobial activity. J. Ethanopharmacol, 20: 67-69,
(1995).
33. Sohni Y.R., Kaimal P., and Bhatt R.M., The antiamoebic
effect of a crude drug formulation of herbal extracts
against Entamoeba histolytica in vitro and in vivo. J.
Ethnopharmacol, 45: 43-52, (1995).
34. Kirtikar K.R., and Basu B.D., In: Indian medicinal plants.
M/S Bishen Singh Mahendra Pal Singh, Dehradum
(India), 2nd Edn. Vol 3; 1937, (1980).
35. Kavitha R., Evaluation of hypoglycemic effect of
ethanolic extracts of leaf and fruit of T.dioica and leaf of
C.ternatea in streptozotocin induced diabetic rat, Int J
Pharm Bio Sci, 5(3): 1061 – 1068, (2014).
36. Kavitha R., Effect of ethanolic extracts of leaf and fruit of
Trichosanthes dioica and leaf of Clitoria ternatea on

International Journal of Pharmacy and Biological Sciences

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

serum lipids in streptozotocin-induced diabetic rats. Int
J Pharm Bio Sci, 6(4): 430 – 439, (2015).
OECD (Organisation for Economic Co-operation and
Development). OECD guidelines for the testing of
chemicals / section 4: Health effects test no. 423: Acute
oral toxicity – Acute toxic class method. OECD, Paris
(2002).
Prashant Tiwari, Bimlesh Kumar, Mandeep Kaur,
Harleen Kaur, Phytochemical screening and extraction:
A review. Int. Pharmaceutica Sciencia, 1(1): 98-106,
(2011).
Shahidi F., and Wanasundara P.K.J.P.D., Phenolics
antioxidants. Critical Reviews Food Sci. Nutr, 32: 67-103,
(1992).
Geetha B.S., Mathew B.C., and Augusti K.T.,
Hypoglycemic effects of leucodelphinidin derivative
isolated from Ficus bengalensis (Linn). Indian J. Physiol.
Pharmacol, 38(3): 220-222, (1994).
Chakravarthy B.K., Gupta S., Gambhir S.S., and Gode
K.D., Pancreatic β-cell regeneration - A novel
antidiabetic mechanism of Pterocarpus marsupium
Roxb. Indian J. Pharmacol, 12: 123-127, (1980).
Hunt V.J., Smith C.C.T., and Wolf S.P., Auto-oxidative
glycosylation and possible involvement of peroxides and
free radicals in LDL modification by glucose. Diab, 39:
142–144, (1990).
Ceriello A., Quatraro A., and Giuliano D., New insights on
non-enzymatic glycosylation may lead to therapeutic
approaches for the prevention of diabetic
complications. Diab. Med, 9: 297–299, (1992).
Hunt J.V., and Wolff S.P., Oxidative glycation and free
radical production: a causal mechanism of diabetic
complications. Free Radic. Res. Commun, 12-13: 115–
123, (1991).
Dominguez C., Ruiz E., Gusinye M., et al., Oxidative stress
at onset and in early stages of type 1 diabetes on
children and adolescents. Diabetes Care, 21: 1736–1742,
(1989).
Yanishlieva-Maslarova N.V., Inhibiting oxidation. In. J.
Pokorny N. Yanishlieva and M. H. Gordon (Eds.),
Antioxidants in food: practical applications Cambridge:
CRC Press, Woodhead Publishing Limited; pp. 22–70,
(2001).
Scalbert A., Manach C., Morand C., Remesy C., and
Jimenez L., Dietary polyphenols and the prevention of
diseases. Crit. Rev. Food Sci. Nutr, 45(4): 287–306,
(2005).
Daniel O., Meier M.S., Schlatter J., and Frischknecht P.,
Selected phenolic compounds in cultivated plants:
ecological functions, health implications, and
modulation by pesticides. Environmental Health
Perspectives, 107: 109–114, (1999).
Morton L.A.W., Abu-Amsha C., Puddey I.B., and Croft
K.D., Chemistry and biological effects of dietary phenolic

R.Kavitha*

104

www.ijpbs.com or www.ijpbsonline.com

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print)
Int J Pharm Biol Sci.

50.
51.

52.

53.

54.

compounds: relevance to cardiovascular diseases. Clin.
and Exp. Pharmacology and Physiology, 27: 152–159,
(2000).
Shahidi F., Antioxidants in food and food antioxidants.
Nahrung, 44(3): 158–163, (2000a).
Arts I.C.W., and Hollman P.C.H., Polyphenols and disease
risk in epidemiologic studies. Am. J. Clin. Nut, 81: 317–
325, (2005).
Lambert J.D., Hong J., Yang G., Liao J., and Yang C.S.,
Inhibition of carcinogenesis by polyphenols: evidence
from laboratory investigations. Am. J. Clin. Nutr, 81: 284291, (2005).
Joseph J.A., Shukitt – Hale B., and Casadesus G.,
Reversing the deleterious effects of aging on neuronal
communication and behaviour: beneficial properties of
fruit polyphenolic compounds. Am. J. Clin. Nutr, 81:
313–316, (2005).
Kessler M., Ubeaud G., and Jung L., Anti-and pro-oxidant
activity of rutin and quercetin derivatives. J. Pharm and
Pharmacol, 55: 131-142, (2003).Cook N.C., and Samman
S., Flavonoid-Chemistry, metabolism, cardioprotective
effects and dietary source. J. Nutr. Biochem, 7: 66-76,
(1996).

55. Handa S.S., and Kapoor V.K., Pharmacognosy. Vallabah
Prakashan Publications, New Delhi; pp. 51 (1992).
56. Yuan Z., He P., Ciu J., and Takeuchi H., Hypoglycaemic
effect of water soluble polysaccharide from Auricularis
auricular-Judae Quel. on genetically diabetic KK-AY
mice. Biosci. Biotech. and Biochem, 62: 1898-1903,
(1998).
57. Price K.R., Johnson L.I., and Ferewick H., The chemical
and biological significant of saponins in food and feeding
staffs. CRC Critical Rev. Food. Sci. Nutr, 26: 127-135,
(1987).
58. American Diabetes Association (ADA). Eating healthy
with the diabetes food pyramid as your guide, (1999).

*Corresponding Author:
R.Kavitha*
Email: erokavi_vasu@yahoo.com
International Journal of Pharmacy and Biological Sciences

R.Kavitha*

105

www.ijpbs.com or www.ijpbsonline.com

