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ABSTRACT

Five medicinal plants of belonging to families, Cupressaceae, Asteraceae, Ranunculaceae, Polygononaceae and
Saxifragaceae were investigated for the presence of secondary metabolites namely alkaloids, amino acids, anthraquinone
(free and as glycosides) ascorbic acid , carbohydrates, coumarins, flavonoids, phenolics, proteins, saponins and steroids
in their aqueous, ethanolic and benzene extracts. Cichorium intybus L (Family Asteraceae), Delphinium brunonianum
Royle (Family Ranunculaceae) and Rheum speciforme Royle (Family Polygonaceae) gave positive tests for alkaloids.
Whereas Capparis spinosa L (Family Cupressaceae) and Bergenia stracheyi Hk (Family Saxifragaceae) showed
negative tests for alkaloids. Capparis spinosa L fruits, gave positive results for carbohydrates and phenolics. Cichorium
intybus L stem, had anthraquinone (free), carbohydrates, coumarins and phenolics. Delphinium brunonianum Royle,
stem and leaves, showed positive results for amino acids, anthraquinone (as glycosides), carbohydrates, coumarins,
phenalics, proteins and saponins. Rheum speciforme Royle, roots, had anthraquinone (free), ascorbic acid, carbohydrates,
coumarins, flavonoids, phenolics, saponins and steroids. Bergenia stracheyi Hk, roots showed positive tests for amino
acids, ascorbic acid, carbohydrates, phenolics and saponins.

INTRODUCTION

Men have always used natural resources of healing
substances to cure human diseases. Efforts to cure the
diseases by means of traditional phytotherapy have been
made in all parts of the world (Heinrich, 2003; Abella et
al., 2000; Bodekar et al., 2005). At present
pharmacological knowledge of plant derived products of
certain nations is used in the treatment of wide range of
diseases (Shen-Ji, 2001 ; Uniyal et al., 2006 ; Hameed et
al., 2011) including cancer, AIDS, Alzheimer’s disease,
alcoholism, etc. (Perry et al., 1999; Baily et al., 2005;
Sojem and Gosai, 2006).

South Asia is home to many rich and traditional systems
of medicines. Ayurvedic methods date back to 5000 B.C.
long with the Unani, Siddha and Tibetan systems; they
remain an important source of everyday health and
livelihood for millions of people. Medicinal and aromatic
plants , including trees, shrubs, grasses and vines, are a
central resource for these traditional health systems, as
well as for pharmaceutical (or allopathic) medicines.
There are more than 6,000 plant species in South Asia
with known medicinal uses (Rizvi et al, 2007).

Plants are the source of energy for the animal kingdom.
Plants can synthesize a number of chemical substances
that have physiological importance (kretovich 2005).
Medicinal plants are well known to the local population
and are used for the treatment of their ailments since time
immemorial. Plant derived medicines are widely used
because they are relatively safer than the synthetic
alternatives, are easily available and cheaper (Iwu et al.,

1999). Different plants have been used as a source of
inspiration in the development of novel drugs (Robbers et
al., 1996). Many plant species have been evaluated for
their antimicrobial activity during past twenty years
(Castello et al., 2002). Antimicrobial activity has been
tested in some of the plants and showed positive results
(Shahjehan and Ramesh, 2004), and (Ayandele and
Adebiyi, 2007).

The current study of secondary metabolites screening of
plants well known for healing properties from District
Gilgit was carried out for the first time on these plants.
The purpose of the studies was to identify the plants that
are rich in flavonoids, coumarins, ascorbic acid,
polyphenols and saponins and could be used for
anticancer, anti HIV, anti Alzheimer’s disease and anti
atherosclerosis purposes.

MATERIALS AND METHODS

Plant collection, identification and Extraction: The plant
materials were collected from Naltar area of district Gilgit
in the month of June and July, 2008 and identified in the
Department of Biological Sciences, Karakoram
International University. The samples were dried in shade
and powdered by grinding with the help of Mortar and
pestle. The powdered material was then used for the
phytochemical screening.

Phytochemical Screening: Two grams of the powdered
plant materials were extracted with 25 ml of methanol,
ethanol and benzene separately, and extracts were
concentrated over water bath. These extracts were used to
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Table 1: Qualitative chemical tests for the presence/absence of Secondary Metabolities
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Maximum phytochemicals were found in roots of Rheum speciforme

detect the presence of alkaloids, amino acids,
anthraquinone (free and as glycosides), ascorbic acid,
carbohydrates, coumarins,  flavonoids,  phenolics,
proteins, saponins and steroids (i.e. primary and
secondary metabolites) from plant materials. The
methods used were described by (Evans, 1996, and
Parekh and Chanda, 2007).

The presence and absence of secondary metabolite
constituents of powdered plant material was analyzed
using the following standard methods

Carbohydrates: Leaves (500 mg) of sample were boiled
in 30 ml DDW and filtered, 1 ml filtrate + 1 ml of
Molisch’s reagent + 1 ml conc. H ,SO4. The presence of
carbohydrate inferred by a reddish ring (Evans, 1996)
Reducing sugars: One milliliter of the above filtrate + 2
ml of Fehling’s solution were boiled for 5 min. A brick
red precipitate indicates the presence of reducing sugar
(Evans, 1996).

Tanins: Two milliliters of the filtrate + 1 ml FeCl;. A
blue-black or greenish-black precipitate confirms tannins
(Evans, 1996).

Saponins: Frothing test: 0.5 ml filtrate + 5 ml DDW,
shaken for 30 s, persistent frothing indicates saponins
(Evans, 1996).

Steroids: Liebermann—Burchard’s test: 200 mg of the
plant material in 10 ml chloroform, filtered. 2 ml filtrate +
2 ml acetic anhydride + 1 ml conc. H; SOy are added to
this. A blue-green ring shows the presence of steroids
(Parekh and Chanda, 2007).

Alkaloids: Plant material (200 mg) was boiled in 20 ml of
1% H, SO4 in 50% ethanol and filtered; filtrate+ drops
conc. NHs OH + 20 ml chloroform were added and the
two layers were separated. The chloroform layer was
extracted with 20 ml dilute H, SO4. On addition of extract
+ 5 drops of Mayer’s reagent, a creamy/brownish
red/orange-red precipitate indicates the presence of
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red/orange-red precipitate indicates the presence of
alkaloids (Evans, 1996).

Anthraquinones: Borntrager’s test: 100 mg of powdered
plant in 5 ml of chloroform, filtered. 2 ml filtrate + 2 ml
10% NH4 OH were added to this. A bright pink color
confirms the presence of anthraquinones (Evans, 1996).
Glycosides: Keller—Kiliani test: 2 ml filtrate + 1 ml
glacial acetic acid + 1 ml FeCls + 1 ml conc. H, SO4. A
green-blue color indicates the presence of glycosides
(Evans, 1996).

RESULTS AND DISCUSSIONS

The results of secondary metabolite screenings of five
plants have been shown in Table 1. The secondary
metabolite screening of methanol, ethanol, aqueous and
benzene extracts showed the presence of maximum
number of phytochemicals in Delphinium brunonianum
Royle (Family Ranunculaceae). It showed positive tests
for alkaloids, amino acids, anthraquinone glycoside,
carbohydrates, coumarins, flavonoids,  phenolics,
saponins, and proteins.

Chemicals boost the host's anti-inflammatory defence and
sensitize malignant cells to cytotoxic agents (Sexena et
al., 2007). Plants (e.g. Olax subscorpioidea) containing
alkaloids, tannins, glycosides, saponins and flavonoids
have proven antibacterial activity against both gram
positive and gram negative bacteria and fungi.

Capparis spinosa L. (family Capparidaceae) contained
carbohydrate and phenolics. The plant was best known
for edible bud and fruit (caper berry) which are usually
consumed pickled. Caper (Capparis spinosa L.) and sea
fennel (Crithmum maritimumL.) are part of the
Mediterranean diet, which is known to be one of the
healthiest diet in the world due to its relation with
cardiovascular and arteriosclerosis diseases. By inhibiting
the accumulation of harmful lipid oxidation products and
increasing the level of bioavailable vitamin E, caper may
have beneficial health effects, especially for people whose
meals are rich in fats and red meats (Tesoriere et al 2007)-
Caper is used in phytomedicine as antioxidative,
antifungal, antihepatotoxic, anti-inflammatory and
antidiabetic (Eddouks et al. 2005). EI-Ghorab et al.
(2007) studied the antioxidant activity of essential oils of
caper (Capparis ovata Desf. var. canescens) obtained
from buds and leaves and reported its inhibitory activity
on oxidation of hexanal and 1,1-diphenyl-2-
picrylhydrazyl hydrate.

In Greek popular medicine an herbal tea made of caper
root and young shoots is considered to be beneficial
against rheumatism. Sprouts, roots, leaves and seeds are
also used in the treatment of strangury and inflammation.
Rutin is a powerful antioxidant bioflavonoid, believed to
search out super-oxide radicals in the body. Capers
contain more quercetin per weight than any other
plants(USDA Database). Caper is used as analgesic,
anthelmintic, antihaemorrhoidal, aperient, deobstruent,
depurative, diuretic, emmenagogue, expectorant, tonic,
vasoconstrictor. Rutin and quretin may contribute to
cancer prevention (Perry et al, 1999). Selenium present in
capers at high concentration in comparison to other

vegetable products has also been associated with
prevention of some forms of cancer. Rheum speciforme
Royle (Family Polygonaceae) known as rhubarb, is used
to stimulate blood circulation, treat jaundice and liver
diseases. Its roots have purgative action and powdered
roots are used for the treatment of constipation. In
Chinese medicine the plant is considered potent for
treating constipation, treat infections induced by
microorganisms, reduce blood pressure and bad
cholesterol in blood. Bergenia stracheyi Hk (Family
Saxifragaceae has potential to act as broad spectrum
antimicrobial agent because of the presence of
phytochemicals showed positive result for free
anthraquinone, ascorbic acid, carbohydrates, phenolics,
saponins and steroids. Rajkumar et al., (2010) extracted
and evaluated the antioxidant activities from Bergina
ciliata rhizome. Berginia himalacia has also been used
for food due the presence of many kinds of amino acids
and mineral elements which are helpful in health care
(Yang et al., 2009). Bergenin is the most important
pharmaceutical component, can be used to treat many
diseases. Currently, it is already in clinical use, such as
relieving a cough, eliminating phlegm, diminish
inflammation, etc. (Jiang et al., 2010; Nazir et al., 2011;
Yuan, 2011). Delphinium brunonianum Royle is locally
used for cure of baldness, diahrrohea stomach ache and
fever Hassan et al. Plants containing sterols and
flavonoids present in fruits and vegetables reduce the risk
of atherosclerosis, which is the build-up of fatty deposits
in the artery walls (Goldberg et al., 2006). Food rich in
polyphenols protect the humans against Alzheimer’s
disease. Presence of polyphenols in the plants under
report could positively be used against this disease.
Phenols and flavonoids in olive act as antioxidant,
anticancer, antimicrobial, and antibacterial agents
(Valery, (2005) Vlassios et al., (2009)

Flavonoids are powerful antioxidants and their activity is
related to their chemical structures. Dietary consumption
of flavonoid rich nutrients as well as pure flavonoids was
shown to attenuate the progression of atherosclerosis in
animals (Huxley and Neil, 2003). Chicorium intybus root
extracts has shown hepatoprotective effect against orotic
acid —induced fatty liver in rats (Cha, et. al., 2003).

CONCLUSION

Some of the plants analyzed, have shown the presence of
flavonoids, coumarins, ascorbic acid and saponins in
addition to other secondary metabolites which are
effective in the prevention of cancer, have anti-HIV, anti-
tumor antihypertensive and anti-inflammatory properties.
Saponins reduce the blood cholesterol level and risk of
cancer as well.

REFERENCES

1. Abella, L., A. R. Cortella, A.Valasco-Neagueruela
and M. J. Parez -Alonso. 2000. Ethanobotany,
volatile oils and secretion tissues of Weneri apoposa
from Argentina Pharm. Biol., 38: 197-203.

2. Ayandele, A.A. and O.A. Adebiyi. 2007. The
Phytochemical analyses and antimicrobial screening

IJPPR, Vol 6, Issue 3, September-November 2014, 467-471

Page469


http://onlinelibrary.wiley.com/doi/10.1111/j.1745-4514.2009.00330.x/full#b8
http://onlinelibrary.wiley.com/doi/10.1111/j.1745-4514.2009.00330.x/full#b9
http://onlinelibrary.wiley.com/doi/10.1111/j.1745-4514.2009.00330.x/full#b9

Khan A.S et al. / Secondary Metabolite Studies...

10.

11.

12.

13.

14,

of extracts of Olax subscorpiodea. African Journal of
Biotechnology. 6(7):868-870.

Bailly, F., C. Queffelec, G. Mbemba, J.F. Mouscadet
and P.Cotelle. 2005. HIV-1 integrase inhibibitory
activitiesof Caffeic acid dimmers derived from
Salvia offinalis. Bioorg. Med.Chem.Lett. 15: 5053-
5056

Bodekar, G., C. K. Ong, C. Grundy, G. Burford and
K. Shein. 2005. WHO Global Atlas of Tradition
Complementary and Alternative medicine. World
Health  Organization, Centre  for  Health
Development, Kobe, Japan.

Castello, M.C., P. Anita, C. Naresh,, S. Madhuri.
2002. Antimicrobial activity of crude extracts from
plant parts and corresponding Calli of Bixa orellina.,
Ind. J. Exper. Biol. (40): 1378- 1381.

Eddouks, M., A.Lemhadri, and J.B. Michel,
2005. Hypolipidemic activity of aqueous extract
of Capparis spinosa L. in normal and diabetic rats.
J.Ethanopharmacol. 98, 345-350

El-Ghorab, A., T.Shibamoto, and M.
Ozcan,. 2007. Chemical composition and antioxidant
activities of buds and leaves of capers (Capparis
ovata Desf. var. canescens) cultivated in Turkey. J.
Essent. Oil. Res. 7277-7287.

Evans WC. Trease and Evans’ Pharmacognosy. 14th
ed. London: Bailiere Tindal W.B. Saunders
Company Ltd; 1996.

Goldberg, A.C., R.E., Ostlund, J. H., Bateman
L.Schimmoeller, T.B McPherson and C. A Spilburg.
(2006). Effect of plant Stanol tablets on low-density
lipoprotein cholesterol lowering in patients on statin
drugs. American Journal of Cardiology. (97): 376-
379.

Goulas V., V. Exarchou , A. N Troganis E.
Psomiadou , T. Fotsis , E Briasoulis,P. G.
loannis.,2009 . Phytochemicals in olive-leaf extracts
and their antiproliferative activity against cancer
and endothelial cells, Molecular nutrition and food
research, 53(5):600-608

Hameed, M., M. Ashraf F. Al —Quriany, T. Nawaz,
M.S.A.Ahmad, A Younnis and N.Naz, 2011
Medicinal Flora of the Cholistan Desert. A Review.
Pak. J. Bot. 43 :39-50

Hassan, S. and M. N .Alyemeni. 2010.
Ethnobotanical and pharmaceutical evaluation of
Capparis spinosa L, validity of local folk and Unani
system of medicine Journal of Medicinal Plants
Research . 4:1751-1756

Heinrich, M. 2003. Ethanobotany and Natural
Products; the search for new molecules, new
treatment of old diseases or a better understanding of
indigenous cultures? Curr. Top. Med. Chem. 3:141-
154

Hussain, 1., A .Bano., F. Ullah 2011. Traditional
Drug Therapies from Various Medicinal Plants of
Central Karakoram National Park, Gilgit-Baltistan,
Pakistan ~ Special Issue, (Medicinal Plants:
Conservation & Sustainable use) Pak. J. Bot. 43: 79-
84

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Huxley, R, R., N. HAW. 2003. The relation between
dietary flavonol intake and coronary heart disease
mortality: a meta-analysis of prospective cohort
studies. Eur J Clin Nutr. ; 57: 904-908.

Iwu, M.M.; A.R. Duncan, and C.O. Okunji, 1999.
New antimicrobials of plant origin: in J. Janick (ed).
Prospective on new crops and new uses. ASHS
Press, Alexandria, V.A. pp. 457 — 462.

Jae-Young Cha ,Chae-Kyu Park, Young-Su Cho
2010. Hepatoprotective effect of chicory (Chicorium
intybus) root extract against orotic acid-induced fatty
liver in rats Food Science and Biotechnology.
19:865-871

Jiang, H.J., F.G. Guo, L.M. Zhang, Y.P. Chen, S. Q.
Yang 2010. Comparison of Bergenin Contents of
Bergenia purpurascens among Different Regions in
Yunnan Province. J. Yunnan Agric. Univ., 25: 895-
898

Khan, A.S., I. llahi, N. Huner, B. Hajj, 2009
Preliminary phytochemical, screening of plants of
ethanobotanical Importnce from District Gilgit NA
Pakistan , Pak j pl Sci 15(1) 15-18

Kretovich, U.L. 2005. Principles of Plant
Biochemistry, Journal Food Science 54,254-260
(Permagen Oxford Press.)

Tesoriere, L., D. Butera, C. Gentile, and M. A.
Livrea. 2007. Bioactive Components of Caper
(Capparis spinosa L.) from Sicily and Antioxidant
Effects in a Red Meat Simulated Gastric Digestion.
J. Agric. Food Chem. 55, 8465-847

Murakami, A, H. Ashida, J.
Terao. 2008.Multitargeted cancer prevention by
quercetin, Cancer letters (Natural Products special
issue) ,269(2): 315-325

Nazir, N, S Koul, MA Qurishi, MH Najar, MI Zargar
.2011. Evaluation of antioxidant and antimicrobial
activities of Bergenin and its derivatives obtained
by chemoenzymatic synthesis. Eur. J. Med. Chem.,
46: 2415-2420.

OSHIMS, 2013 (On line pharmacy, World of Herbal
Remedies and Alternative Medicine). Committee on
comparative Toxicity on Naturally occurring
carcinogens, Board on Environmental studies and
Toxicology, Commission on Life Sciences, and
National Research Council (1996).Carcinogens and
anticarcinogens in the human diet: a comparison of
naturally occurring and synthetic substances.
National Academy press, Washington D.C.p 85, 97-
99, 410

Parekh, J. and S.V. Chandra. In vitro antimicrobial
activity and phytochemical analysis of some
Indian medicinal plants. Turk J Biol. 2007: 31:53-8.
Perry, E.K., A.T. Pickring, W.W.Wang, J. Houghton,
P. Perry NSL.1999. Medicinal plants and
Alzheimer‘s  disease: from Ethanobotany to
phytotherapy. J. pharmacy. Pharmacol. 51:527-534
Rajkumar, V., G. Guha, R.A. Kumar and L.
Mathew. 2010, Evaluation of Antioxidant Activities
of Bergenia ciliate Rhizome. Rec. Nat. Prod . 4: 138-
48

IJPPR, Vol 6, Issue 3, September-November 2014, 467-471

Page470


http://link.springer.com/search?facet-author=%22Jae-Young+Cha%22
http://link.springer.com/search?facet-author=%22Chae-Kyu+Park%22
http://link.springer.com/search?facet-author=%22Young-Su+Cho%22
http://link.springer.com/journal/10068
http://www.sciencedirect.com/science/article/pii/S0304383508002607
http://www.sciencedirect.com/science/article/pii/S0304383508002607
http://www.sciencedirect.com/science/article/pii/S0304383508002607

Khan A.S et al. / Secondary Metabolite Studies...

28.

29.

30.

31.

32.

33.

Rice-Evans C.A., N.J., Miller, PG, Bolwell, P.M.
Bramley, J.B. Pridham. 1995. The relative activities
of plant-derived polyphenolic flavonoids. Free Radic
Res. 22:375-83

Rizvi, M.A., Saeed, A., Zubairy, H.N. 2007.
Medicinal Plants, History, Cultivation and Uses.
Hamdard University, Karachi, pp. 1-216.

Robbers, J., M. Speedie, and V. Tylor, 1996.
Pharmacognosy and
Pharmacobiotechnology.Williams and  Wilkins,
Baltimore. pp. 1-14.

Sajem, A. L. and K., Gosai. 2006. Traditional use of
Medicinal Plants by Jantia tribes in North Cachar
Hills district of Assam, Northeast India. J.
Ethanobiol. Ethanomed. 2:33-

Sexena, M., U. Faridi, , R Misra,., M.M Gupta,.,
M.P. Darker, , S.K Srivostava,., D.Singh, , S
Lugman,. and S.P.S Khanuja. 2007. Cytotoxic agents
from Terminalia arjuna. Planta Medica, (403):1486-
1490.

Shajahan, A. and S. Ramesh.2004. Antimicrobial
Activity of Crude Ectocarp Extract of Pomegranate
(Punica granatum L.) Against some selected
Enteropathogenic  Bacteria.,, As. J. Microbiol.
Biotech. Env. Sci. 6(4): 647-648.

34.

35.

36.

37.

38.

39.

40.

Shen-Ji, P. 2001. Ethanobotanical botanical
approaches of traditional medicine studies : Some
experiences from Asia, Pharm.Biol.,39(1): 74 -79
Uniyal, S.K., K.N. Singh, P. Jamwal and B. Lal,
2006, Traditional use of Medicinal Plants among the
tribal communities of Chhota Bhangal, Western
Himalya. J, Ethanobiol. Ethanomed., 2 (14):1-8
USDA Database for the Flavonoid Content Selected
Foods Prepared by the Nutrient Data Laboratory U.S.
Department of Agriculture

Valery, M. D. (2005). Astonishing diversity of
natural  surfactants: 5.  Biologically active
glycosides of aromatic metabolites. Lipids. (40): 869-
900.

Van Acker, SABE; vanden Berg, DJ; Tromp,
MNJL; Griffioen,DH; van Bennekom, WP; van der
Vijgh, WJF; A. Bast, 1996, Structural aspects of
antioxidant activity of flavonoids. Free Radic
Biol Med 20, 331-342

Yang , X.M , Z. K Wang, Z. H Wang, R. X Li,
2009, Analysis of nutritive components and mineral
element of Bergenae pacumbis in Tibet SejilaJ
Changjiang Veg., 22:57-58.

Yuan, J.L., 2011 Study on extraction and purification
of polysaccharides in Bergenia scopulosa T. P.
Wang. Chem. Bioeng., 28(6): 43-45

IJPPR, Vol 6, Issue 3, September-November 2014, 467-471

Page47 1



