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and Cinnamomum tamala (Buch.-ham.) Leaves for Therapeutic Efficacy
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Abstract: Medicinal plants contain bioactive components like phytochemicals, mineral elements and other
pharmacological properties such as swelling and foaming index, which possess medicinal property which have
therapeutic efficacy against the diseases and disorders. In present study swelling index of A. marmelos leaf
sample (400 £ 3.6%) is significantly (p<0.001) higher than C. tamala (100 £ 3.5%) leaf sample and the foaming
index of A. marmelos leaf sample (111.11 +2.5%) is significantly (p<0.001) higher than C. tamala (46.29 = 3.1%).
Among the trace mineral elements phosphorus content of both plants (28.5 + 0.2 mg/100g and 62.10 + 4.2
mg/100g of A. marmelos and C. tamala respectively) significantly (p<0.001) is higher and sodium content
(0.3 +0.02mg/100g and 0.6 + 1.4mg/100g of A. marmelos and C. tamala respectively) is significantly (»<0.05)
lower among all the studied trace elements. A. marmelos and C. tamala leaf sample contain polyphenols
significantly (p<0.001) highest (6.7 + 0.61 g/100g and 16.7g/100g of 4. marmelos and C. tamala leaf respectively)
and flavonoids in lowest quantity (0.9 = 0.25 g/100g and 1g/100g of 4. marmelos and C. tamala leaf) among all
the studied phytochemicals. Reducing power of C. tamala significantly (p <0.005) higher (0.72, 0.74 and
0.77%) than A. marmelos leaf extract (0.47, 0.55 and 0.57). Both the leaf extracts posses significantly (p < 0.005;

and p <0.05 for C. tamala and A. marmelos) good reducing power as compared to the ascorbic acid.
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INTRODUCTION

Plants are the richest resource of drugs of traditional
systems of medicine, modern medicines, nutraceuticals,
food supplements, folk medicines, pharmaceutical
intermediates and chemical entities for synthetic drugs
due to presence of various types of bioactive
phytochemicals, essential mineral elements and other
pharmacological properties [1, 2].

The World Health Organization has listed 21,000
plants, which are used for medicinal purposes all over
the world [3], among them more than 2500 species are
found in India, out of which 150 species are used
commercially on a large scale in pharmacological
industries [4,5].

Now a days about 80% of the developed countries
used traditional medicine,which has compounds derived
from medicinal plants [6] and more than 30% of the
modern pharmacological drugs are derived directly or
indirectly derived from plants and the plants are the
cheapest and safer alternative sources of drugs [7, 8].

Free radicals, reactive oxygen species (ROS) and
reactive Nitrogen Species (NOS) such as superoxide
(O,¢-), hydroxyl (OH¢), nitric oxide (NO¢), nitrogen dioxide
(NO,*) etc. are continuously produced by the body via
enzymatic and non-enzymatic reactions like respiratory
chain reaction, the phagocytosis, prostaglandin
synthesis, phosphorylation in the human body [9, 10] but
their excessive production occurs during pathogenic
attack, diseases and tissue injuries, exposure to radiation
etc[11].

Free radical at high concentrations damage cell
structures, nucleic acids, lipids and proteins [12] and
involves in the pathogenesis of many human diseases
such as Alzheimer’s disease, Parkinson’s disease, multiple
sclerosis, atherosclerosis, ischemic heart disease,
cardiac hypertrophy, bronchopulmonary, dysplasia,
intraventricular hemorrhage, glomerulonephritis,
tubulointerstitial nephritis, chronic renal failure lung
cancer, leukemia, breast, ovary, rectum cancers, diabetes,
skin lesions, immunodepression, liver disease, pancreatitis
etc [13, 14].
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Chemotherapy by synthetic drugs has been one of
the most important effective medical achievements use
against diseases since their introduction. However
synthetic drugs are sometimes associated with adverse
effects on the host, including hypersensitivity, immune
suppression and allergic reactions and initiation of
oxidative stress [15, 16].

The screening of plant materials and their products
for pharmacological activity has shown that higher plants
represent a potential source of novel therapeutic
prototypes and the selection of crude plant extracts for
screening program is potentially more successful in initial
steps than the pure compounds [17, 18]. Natural products,
either as pure compounds or as standardized plant extract,
provide unlimited opportunities for new drug leads
because of the unmatched availability of chemical
diversity [19].

Aegle marmelos (L.) commonly known as Bael,
belonging to the family Rutaceae. The leaves, roots, bark,
seeds and fruits are edible and medicinal values. The
leaves of Aegle marmelos are astringent, a laxative,
expectorant and useful in treatment of ophthalmia,
deafness, inflammations, diabetes, diarrhea, dysentery,
cardiac diseases, asthmatic complications, pancreatic
disorder, hepatic disorder and antimotility action on
spermatozoa [20, 21]. Although this plant is native to
India it is also widely found throughout the Indian
peninsula and in Ceylon, Burma, Thailand and Indo-China
[22, 23].

Cinnamomum tamala belonging to the family
lacunaceae commonly called Tej patta comprises 270
species which occurs naturally Asia and Australia. In
India it found in Sub-Himalayan tracts to West Bengal, in
central and south India. It found almost in all the states of
India [24, 25]. It has been used in traditional medicines as
an astringent, stimulant, diuretic, carminative and in
cardiac disorders, antidiarrheal, hypoglycemic activity,
anorexia, dryness of mouth, bladder disorders, acaricidal,
hepatoprotective, anti-inflammatory, anti-hyperlipidemic
and antioxidant etc. [26].

Therefore the present study has been under
taken to screen major phytochemical, mineral
elements composition, reducing power and other
pharmacological property of 4. marmelos and
C. tamala leaf.

MATERIALS AND METHODS
Collection of Plant Materials: The fresh and tender

leaves were collected, dried in a shade under room
temperature for six to seven days and then crushed into
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coarse powdery substance by using electric grinder.
The coarse powdery substance was dried again and was
then sieved to get fine powder using the fine plastic sieve,
which was then stored in an air tight bottle in the
laboratory until required [27].

Determination of Swelling Index: 1 g of powder was
placed into 25 ml measuring cylinder. 25 ml of water was
added and shaken thoroughly in every 10 min for 1 h. and
then allowed to stand for 3 h. at room temperature.
The volume occupied by the plant material was measured
and compared to that of the dry powder [3, 28].

x100

Swelling Index =

where, X = initial volume and Y = final volume.

Determination of Foaming Index: One gram of powder
was taken in a 500 mL conical flask containing 100 mL
water and boiled for 30 min, cooled and filtered into a
100 mL volumetric flask and made the volume with water.
The decoction was poured into 10 test tubes in
successive portion of ImL, 2 mL, 3 mL and so on, up to
10 mL. and adjusted the volume of each test tube with
water to 10mL. The test tubes were shaken length wise for
15 sec and allowed to stand for 15 minutes and the height
of foam was measured and foaming index was calculated
using following formula as suggested in the Quality
control methods for medicinal plant materials [3, 29].

1000
Foaming Index = ——

where, a = is the volume of decoction used for preparing
the dilution in tube.

Extract Preparation: 50g of the sieved powder was
weighed accurately and subjected to extraction in a
Soxhlet apparatus at room temperature using ~350 mL
distilled water. The extract obtained was filtered,
concentrated after dryness in rotary flash evaporator
maintained at 45°C, percentage yield of each extract was
calculated and the dried extract was stored in air tight
containers at room temperature for further studies [30].

Estimation of Mineral Elements: For determination of
mineral (Na, Cr, Cu, Fe, Mg, K, P, Se and Zn) contents of
A. marmelos and C. tamala leaf the sample was prepared
by 2g of plant material was digested with a mixture of
concentrated nitric acid, sulphuric acid and perchloric acid
(10:0.5:2, v/v) and the analysis was conducted using the
All the glassware was cleaned by soaking overnight in a
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10% nitric acid solution and then rinsing three times with
deionised water [31, 32] following Atomic absorption
spectroscopy with the AAS Perkin Elmer01 [33, 34].

Phytochemical Analyses: Qualitative phytochemical
screening of 4. marmelos and C. tamala leaf sample were
conducted following Sofowara [35]. The quantitative
phytochemicals analysis of detected phytochemical were
done following Dandapat et al. [36].

Reducing Power: Spectrophotometric quantitation
method was used for the determination of reducing power
activity. 2.5 mL of each of the extracts was mixed with
2.5mL of phosphate buffer (0.2M, pH 6.6) and 2.5mL of
1 % potassium ferricyanide (10 mg/mL). The mixture was
incubated at 50°C for 20 min and cooled down. Then
2.5mL of 10 % trichloroacetic added to the test tube and
centrifuged at 6500 rpm for 10min. An aliquot (2.5mL) of
supernatant was diluted with distilled water (2.5mL) and
then ferric chloride (0.5mL, 0.1 %) was added and allowed
to stand for 10 min. The absorbance was recorded
spectrophotometrically at 700 nm. Ascorbic acid was used
as standard [37, 38].

Statistical Analysis: All results were expressed as
mean =+ standard error of mean (S. E. M.). Data were
analyzed using Student’s t-test; p< 0.05 was considered
as statistically significant.

RESULTS AND DISCUSSION

Swelling and Foaming Index: Results of swelling and
foaming indices are presented in Table 1. The results
showed swelling index of A. marmelos leaves sample is
significantly (p<0.001) higher than C. famala leaf sample
(Table 1). Swelling index of T. cordifolia stem was much
higher (400%) compare to higher polymers such as pectin
(55%) and xanthan (44%), which represents the drug
release rate of the plant material is very high [28]. The
release of drug occurs due to diffusion, dissolution and
erosion mechanisms. On coming in contact with water,
hydrophilic matrices undergo gel formation and
progressive phase transition from glassy to rubbery state
occurs. This results in salvation of individual polymer
chains. As the swelling continues, the swollen matrix
retains more water until the shear forces in the dissolution
medium disentangle the individual polymer chains
from the matrix [29, 39]. Medicinal plants are known to
contain saponins that cause persistent foam when an
aqueous decoction is shaken, which is indicated by the
foaming index [3]. Foaming index of 4. marmelos leaf
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Table 1: Swelling and Foaming Indexes of 4. marmelos and C. tamala leaf

(M=£SD; n=3)
Plants Swelling Index % Foaming Index %
Aegle marmelos 100 + 3.5* 111.11 £2.5*
Cinnamomum tamala 400 + 3.6* 4629 + 3.1 *

* = (p<0.001)

Table 2: Proximate composition of trace mineral elements from A.
marmelos and C. tamala leaf (M+SD; n=3)

Mineral Elements A. marmelos C. tamala

Zinc 6.8 £0.05* 8.4 + 0.05*
Iron 21.7+0.5* 10.7 £ 1.3*
Chromium 17.4+0.3* 0.4 + 0.03*
Magnesium 0.7 £0.02* 60.7 £ 1.8*
Copper 1.2 +0.03* 0.6 + 0.02*
Phosphorus 28.5+0.2*% 62.10+£4.2*%
Selenium 1.3£0.01* 0.5+ 0.01*
Potassium 2.7+0.01* 13.4 £ 2.7*
Sodium 0.3 £0.02%* 0.6 + 1.4**

* = (p<0.001); ** = (p<0.05)

sample was significantly (p<0.001) higher than C. tamala
(Table 1). Kumar et al. [28] reported the foaming index of
T. cordifolia stem was 111.12 + 2.1 % and [29] reported
90 + 3.54 % foaming index of 4. vasica leaf sample. Similar
results on swelling and foaming index were obtained in
the present investigation. Therefore, A. marmelos and
C. tamala leaf possess good pharmacological efficacy.

Estimation of Mineral Elements: The results of
proximate composition of mineral elements of 4. marmelos
and C. tamala leaf sample are presented in Table 2. The
results revealed that phosphorus content of both
plants (28.5 = 0.2 mg/100g and 62.10 = 4.2 mg/100g of
A. marmelos and C. tamala respectively) significantly
(»<0.001) is higher and sodium content (0.3 £ 0.02mg/100g
and 0.6 £ 1.4mg/100g of A. marmelos and C. tamala
respectively) is significantly (p<0.05) lower among all the
studied trace elements (Table-2). Bukesh et al. [40]
estimated the major trace elements K (1920 + 70 ug/g), Ca
(1400 = 50 ug/g), P (799 + 17.9 ug/g), Mg (726 £ 12.6 ug/g)
and Na (340 + 60ug/g) from leaves of C. oxyacantha.
Aliyu et al. [41] reported K (32.0 mg/100g), Ca (120.0
mg/100g)), Na (136.0 mg/100g), Mg (145.0 mg/100g), Fe
(0.52 mg/100g) and Zn (0.014 mg/100g) in A. difformis.
Duthie and Brown [42] said that mineral elements such as
selenium, iron, copper, zinc and manganese etc. delay or
inhibit oxidative damage to a target molecule by
metabolizes oxidative toxic intermediates with the help of
endogenous antioxidant enzymes of body such as,
glutathione peroxidase, catalase and superoxide

dismutase. In present investigation estimated trace
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Fig. 1: Proximate phytochemical composition of leaf extract of A. marmelos and C. tamala (M + SD; n=3); * = (p<0.001);

# = (p<0.05); *** = (p<0.01); **** = (p<0.005)
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Fig. 2: Reducing power of A. marmelos and C. tamala leaf extraxt; * = (p<0.05); ** = (p<0.005)

mineral elements from A. marmelos and C. tamala leaf
sample were higher than above studied plants; therefore,
the leaves of both plants possess good antioxidant
activity.

Phytochemical Analyses: The result of phytochemical
analysis of the leaf samples of 4. marmelos and C. tamala
leaf sample is presented in Figure 1. The result revealed
that polyphenols content is significantly (p<0.001) higher
(6.7 £ 0.61 g/100g and 16.7g/100g of A. marmelos and
C. tamala leaf respectively) and flavonoids occurs in
lowest quantity (0.9 £+ 0.25 g/100g and 1g/100g of
A. marmelos and C. tamala leaf) among all the studied
phytochemicals (Figure 1). Kumar et al. [34] reported
6.13+0.13 g/100g tannin, 2.09 + 0.17 g/100g saponin,
2.1 £ 0.21 g/100g flavonoids, 0.13 £ 0.1 g/100g poly
phenols in A. Phenolic compounds and
flavonoids, found in the edible and inedible parts of
plants portray antioxidant activity and hence are of

vasica.

immense importance [43]. The antioxidant capacity of
phenols and flavonoids is mainly due to their redox
properties, which allows them to cut as reducing agents,
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hydrogen donors’ singlet oxygen quenchers or metal
chelators [44]. Alkaloids posses anti-oxidizing effects,
thus reduces the nitrate generation which is useful for
protein synthesis, suppresses the transfer of sucrose from
stomach to small intestine [45] Dandapat et al. [27]
reported that plant phenolics are potent inhibitors of a
number of growth factor binding and signalling pathways
implicated in cancer. Saponin acts as immune modulator
by induce production of interlukins and interferons in
human body [46]. In present study phytochemicals
composition of A. maremelos and C. tamala leaf extract is
higher in quantity than most of the studied above plants
(Figure 1). Therefore, the leaf extract of 4. maremelos and
C. tamala possess good antioxidant activity.

Reducing Power: Reducing power serves as a
significant reflection of the antioxidant activity. The
reducing power of the test samples are compared to the
standard curve of ascorbic acid (Figure 2), showing
concentration-dependent. It is quite prominent that
A. marmelos possesses significantly (p<0.005) high
reducing power than C. tamala leaf extract. Both the leaf
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extracts posses significantly (p < 0.005; 0.05) good
reducing power as compared to the ascorbic acid.
Kumar et al. [28] reported the concentration dependence
increases in reducing power (0.1%, 0.22% and 0.23%
reducing power at 0.lmg/mL, 0.5mg/mL and 1 mg/mL
concentration of leaf extract) stem extract of 7. cordifolia.
Compounds with reducing power indicate that they are
electron donors and can reduce the moxidized
intermediates of lipid peroxidation processes, so that they
can act as primary and secondary antioxidants [47].

CONCLUSION

Since A. marmelos and C. tamala leaves possess
high swelling and foaming index, bioactive
phytochemicals, mineral elements and reducing power, the
leaf of both plants can be used as alternate source of
synthetic medicinal supplements against diseases and
disorders caused due to oxidative sterss.

ACKNOWLEDGEMENT

The authors acknowledged the facilities provided by
the Department of Zoology, Ranchi University, Ranchi,
Jharkhand, India.

REFERENCES

1. Idu, M., EXK.I. Omogbai, G.E.I Aghimien, F.
Amaechina, O. Timothy and S.E. Omonigho, 2007.
Preliminary phytochemistry, antimicrobial properties
and acute toxicity of Stachytarpheta jamaicensis (L.)
Vahl. Leaves, Tre. Med. Res., 2: 193-198.

Kumar, M., S. Dandapat, A. Kumar and M.P. Sinha,
2013. Anti-typhoid activity of Adhatoda vasica
and Vitex negundo, Persian Gulf Crop Protection.,
2(3): 64-75.

3. WHO,, 1998. Quality control methods for medicinal
plant materials. Library Cataloguing in Publication
Data, pp: 44.

Seth, S.D and B. Sharma, 2004. Medicinal plants of
India. Indian. J. Med. Res., 120: 9-11.

Setia, G., P. Luthra and P.C. Sharma, 2005. Siddha
system: An ancient heritage of Indian,
proceedings of national seminar on Role of Medicinal
and Aromatic Plants in Ayurvedic, Unani and Siddha
systems of medicine, Hisar., pp: 11-14.

Chandekar, C.J. and M.J. Madhugiri, 2011.
Antimicrobial potential of leaves of Psidiumguajava.
The Bioscan., 6(4): 557-561.

In:

630

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pretorius, C.J. and E. Watt, 2001. Purification and
identification of active components of Carpobrotus
edulis L. J. Ethnopharm., 76: 87-91.

Sharif, M.D.M. and G.R Banik, 2006. Status and
Utilization of Medicinal Plants in Rangamati of
Bangladesh. Res. J. Agric. Biol. Sci., 2(6): 268-273.
Tiwari, A.K., 2004. Antioxidants: new-generation
therapeutic base for treatment of polygenic disorders.
Current Science., 86: 1092-1102.

Pacher, P., J.S. Beckman and L. Liaudet, 2007. Nitric
oxide and peroxynitrite in health and disease.
Physiological Reviews., 87: 315-424.

Pham-Huy, L.A., H. He and C. Pham-Huy, 2008.
Free radicals,antioxidants in disease and health. Int.
J. Biomed. Sci., 4: 89-96.

Coker, Christopher, C.A. Poore, X. Li and
H.L.T. Mobley, 2000. Pathogenesis of Proteus
mirabilis urinary tract infection. Microbes and
Infection., 2: 1497-1505.

Valko, M., D. Leibftritz., J. Moncol and M.T.D. Cronin,
M. Mazur and J. Telser, 2007. Free radicals and
antioxidants in normal physiological
and human disease. The Int. J. Biochem Cell Biol.,
39: 44-84.

Nagulendran, K., S. Velavan, R. Mahesh and
V.H. Begum, 2007. In vitro antioxidant activity and

functions

total polyphenolic content of
Cyperusrotundusrhizomes, E-Journal of Chem.,
4: 440-449.

Ahmad, 1., Z. Mehmood and F. Mohammad, 1998.
Screening of some Indian medicinal plants for
their antimicrobial properties. J. Ethnopharmacol.,
62: 183-193.

Dandapat, S., M. Kumar and M.P. Sinha, 2014.
Sinha. Therapeutic efficacy of Cinnamomum tamala
(Buch.-Ham.) and Aegle marmelos (L.) leaf. Balneo
Research Journal., 5(3): 113-122.

Gibbons, S., 2004. Anti-staphylococcal plant natural
products. Nat. Prod. Rep., 21: 263-277.

Kumar, A., S. Dandapat., M. Kumar and M.P. Sinha,
2013. Antipathogenic efficacy and aemolytic activity
of Calotropis procera leaves, World Journal of
Zoology, 8(4): 366-370.

Geysen, HM., F. Schoenen, D. Wagner and
R. Wagner, 2003. Combinatorial compound libraries
for drug discovery: An ongoing challenge. Nature
Rev. Drug. Discov., 2: 222-230.

. Nadakarni, A K., 2000. Indian materia medica, IIIrd

Edn. Popular press, Mumbeai, India, pp: 45-49.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Middle-East J. Sci. Res., 22 (5): 626-632, 2014

Rajadurai, M., M. Padmanabhan and P.S.M. Prince,
2005. Effect of Aegle marmelos leaf extract and o
tocopherol on lipid peroxidation and antioxidants in
isoproterenol induced myocardial infarction in rats.
Indian. J. Exp. Biol., 36: 60-64.

Daswani, P., P. Tetali, A. Noshir and T. Birdi, 2009.
Studies on the antidiarrheal activity of
Aeglemarmelos unripe fruit: Validating its traditional
usage. BMC Complementary and Alternative
Medicine, 9(47): 1-8.

Gupta, D., P.P. John, P. Kumar and F. Amin, 2013.
Comparative evaluation of hypoglycaemic effect of
Aegle marmelos fruits with marketed preparations in
alloxan induced diabetic rats. World J. Pharmacy and
Pharmaceutical Sci., 2(1): 223-231.

Dhar, U., S. Manjkhola, M. Joshi, A. Bhatt, K. Bisht
and M. Joshi, 2002. Current status and future
strategy for development of medicinal plants sector

in Uttranchal, India. Current Science, 88(8): 956-964.

Anonymous, 2006. Statistical Abstract. National
School of Agricultural Marketing. A Govt. of India
Organization- Ministry of Agriculture, Jaipur, India,
pp: 13-15.

Kar, A., B.K. Choudhary and N.G. Bandyopadhyay,
2003. Comparative evaluation of hypoglycaemic
activity of some Indian medicinal plants in alloxan
diabetic rats. J. Ethnopharmacol., 84: 105-108.
Dandapat, S., M. Kumar, A. Kumar and M.P. Sinha,
2013b. Therapeutic efficacy and nutritional
potentiality of Cinamomum tamala. Int. J. Pharm.,
3(4): 779-785.

Kumar, A., M. Kumar, S. Dandapat and M.P. Sinha,
2013. Antioxidant activity and Pharmacological
screening of Tinospora cordifolia. The Bioscan.,
Supplement on Medicinal Plants, 8(2): 689-693.
Kumar, M., S. Dandapat., A, Kumar and M.P. Sinha,
2014. Pharmacological Screening of Leaf Extract of
Adhatoda vasica for Therapeutic Efficacy. Global
Journal of Pharmacology, 8(4): 494-500.

Kumar, A., S. Dandapat., M. Kumar and M.P. Sinha,
2013. Phytochemical properties and antioxidant
activity of Calotropis procera (Ait.) R. Br. The
Ecoscan; Special Issue, 4: 195-200.

Dolan, S.P. and S.G. Capar, 2002. Multi-elements
analysis of food by microwave digestion and
inductively coupled plasma atomic emission
spectroscopy, J. Food Comp. Anal., 15(5): 593-615.
Zafar, M., AM. Khan, M. Ahmad, G. Jan,
S. Sultana, K. Ullah, K.S. Marwat, F. Ahmad,
A. Jabeen, A. Nazir, M.A. Abbasi, A.U. Rehman and

631

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Z. Ullah, 2010. Elemental analysis of some medicinal
plants used in traditional medicine by Atomic
Absorption Spectrophotometer, J. Med. Plant. Res.,
4(19): 1987-1990.

AOAC (Association of Official Agriculture
Chemists)., 1990. Official methods of analysis.
Washington, D.C.

Kumar, M., S. Dandapat., A. Kumar and M.P. Sinha,
2013. Determination of nutritive value and mineral
Elements of Five- Leaf Chaste Tree (Vitex negundo)
And Malabar Nut (Adhatoda vasica Nees), Acad. J.
Plant Sci., 6(3): 103-108.

Sofowara, A., 2008. Screening Plants for Bioactive
Agents. Medicinal Plants and Traditional Medicinal
in Africa. 3" Ed. Spectrum Books Ltd, Sunshine
House, Ibadan, Nigeria, pp: 134-156.

Dandapat. S., M. Kumar., A, Kumar and M.P. Sinha,
2013. Antipathogenic efficacy of methanolic leaf
extract of Cinnamomum tamala (Buch.-Ham) and
Aegle (L.) with their nutritional
potentiality, The Bioscan., Supplement on
Medicinal Plants, 8(2): 635-641.

Ferreira, [.C.F.R. and M. Baptista, 2005. Vilas-Boas,
Barros, L., Free radical scavenging activity and
reducing power of wild edible mushrooms from
northeast Portugal: An individual cap and stipe
activity. Food Chem., 100: 1511-1516.

Kumar, M., A. Kumar, S. Dandapat and M.P. Sinha,
2013. Growth inhibitory impact of A. wvasica and
V. negundo on some human pathogen. The Ecoscan;
Special Issue., 4: 241-245.

Nayak, R.K., V.B. Narayana Swamy, A. Senthil and
R. Mahalaxmi, 2011. An in vitro evaluation of

marmelos

Mangifera indicagum as a potential excipient for oral
controlled-release tablet, Pharmacology
Online., 2: 360-391.

Bukhsh, E., S.A. Malik and S.S. Ahmad, 2007.
Estimation of nutritional value and trace
elements content of  Carthamus oxyacantha,
Eruca sativa and Plantago ovata. Pak. J. Bot.,
39(4): 1181-1187.

Aliyu, A.B., AM. Musa, J.A. Oshanimi, H.A. Ibrahim
and A.O. Oyewale, 2008. Phytochemical analyses and
mineral elements composition of some medicinal
plants of Northern Nigeria. Nigerian Journal of
Pharmaceutical Sciences, 7(1): 119-125.

Duthie, G.G. and K.M. Brown, 1994. Reducing the
Risk of Cardiovascular Disease. Functional Foods.
Goldberg. 1 (Eds.), Chapman and Hall: New York,
pp: 19-38.

matrix



43.

44.

Middle-East J. Sci. Res., 22 (5): 626-632, 2014

Premanath, R. and N. Lakshmidevi, 2010. Studies on
Anti-oxidant activity of Tinospora Cordifolia
(Miers.) Leaves using in vitro models, J. American
Sci., 6(10): 736-743.

Kanimozhi, D., K. Kandhymathi, R. Bharathidasan,
R. Mahalingam, S. Deepa and A. Panneerselvam,
2011. Antioxidant activity, estimation of total
phenolic content and tannin of Lecuasa spera
and Sassia ariculata. World J. Sci. and Tech.,
1(9): 11-17.

632

45.

46.

47.

Isaac, O0.0. and JA. Chinwe, 2001. The
phytochemical analysis and antibacterial screening
of extract of Tetrecarpidum conophorum. J. Chem.
Soc. Nig., 26(1): 53-55.

Kensil, R.C., 1996. Saponin as vaccine adjuvants.
Crit. Rev. Ther. Drug. Carri. Sys., 13: 1-55.
Jayanthi, P. and P. Lalitha, 2011. Reducing power of
the solvent extracts of Eichhornia crassipes (Mart.)
Solms. Int. J. Pharma. and Pharmaceutical Sci.,
3(3): 126-128.



