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ABSTRACT

Phytoconstituents are chemical compounds often referred to as secondary metabolites. Fifty eight bioactive phytochemical
compounds were identified in the solvent free extract of Nerium Oleander L. root using Keshav Narean Apparatus® [IP no.
2343/MUM/2013A] .The identification of phytochemical compounds is based on the peak area, retention time, molecular
weight and molecular formula. A wide range of fatty acids, heterocyclic compound which are having anticancer, anti-
fungal, anti-inflammatory and antibiotic activity were identified so that it can be recommended as a plant of
phytopharmaceutical importance. The GCMS analyse Fifty eight phytochemical compounds in Nerium oleander L. root
extract. The major phytoconstituents were 2-methoxy-5-methyl phenol and isomers (2.92%), 2, 6-dimethoxyphenyl ester
(4.47%), trans-1sogenol (4.89%),5-ter-butylpyrogallol(2.25%),2-hydroxy-4-isopropyl-7 methoxytropone
(3.72%),1-(+)-ascorbic-acid-2,6-dihexadecanoate,(4.47%),trans-1sogenol(4.89%),2,3,5-trimetho oxyamphetamine
(2.25%), 2-hydroxy-4-isopropyl-7-methoxytropone (3.72 %), Oleic acid(1.09 %), 2-( 9,12- octadecadienyloxy)-,(Z,2)-

ethanol (9.48 %), 9-hexadecenoic acid (2.24%), 9-octadecenamide (3.13%), a-amyrin (10.85 %).
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INTRODUCTION

Medicinal plants form the backbone of traditional
medicine in the last few decades with intense
pharmacological studies. They are regarded as potential
sources of new compounds of therapeutic value and as
sources of lead compounds in drug development. In
developing countries, it is estimated that about 80% of the
population really depends on traditional medicine for their
primary healthcare. There arises a need to screen medicinal
plants for bioactive compounds as a basis for further
pharmacological studies. Plants are rich sources of
secondary metabolites with interesting biological
activities. In general, these secondary metabolites are an
important source with a variety of structural arrangements
and properties. Natural products from microbial sources
have been the primary source of antibiotics, but with the
increasing recognition of herbal medicine as an alternative
form of health care, the screening of medicinal plants for
active compounds has become very significant. The family
Apocynaceae consists of several important medicinal
plants with wide range of biological activities and
interesting phytochemical constituents®. Nerium Oleander
I. commonly known as the kaner is a genus of tropical
shrubs and vines belonging to the family Apocynaceae.
Ayurveda stresses the use of plant-based medicines and
treatments. But when compared the Chinese medicine is
more established than Ayurveda medicine. This is due to
even after Chinese people migrating to other countries they
still follow their own culture. And also the Chinese people
wherever in the world are actively participating in export

and import of their medical system . It is a sad fact that
nowadays we are moving away from nature and due to our
undisciplined life style new diseases are being identified.
But the fact is that our rich nature contains remedy for all
diseases. Potentially valuable treasures in medicinal plants
remain unexplored. By considering the scope of these
medicinal plants we have to use more amounts of time and
resources into developing medicines by medicinal plants.
If we can come back to our nature, culture and tradition on
use of medicinal plants it can bring up a bright and healthy
new generation. Gas Chromatography-Mass
Spectroscopy, a hyphenated system which is a very
compatible technique and the most commonly used
technique for the identification and quantification purpose.
The unknown organic compounds in a complex mixture
can be determined by interpretation and also by matching
the spectra with reference spectra?. The volatile
compounds in plant were determined by gas
chromatography (GC) with mass spectrometry (MS).

MATERIALS AND METHODS

Collection and Preparation of plant materials

The roots of plant were collected at Igatpuri region, Akole,
Maharashtra. The taxonomic identification was made by
BSI pune.(Voucher no. BSI/WRC/Cert./2015/121). The
roots were washed thoroughly in running tap water to
remove soil particles and adhered debris and finally
washed with sterile distilled water. The cleaned roots are
chopped and stored at cold condition.

Plant sample extraction
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Table 1: Phytoconstituents identified in root extract of Nerium oleander I. by GCMS.

Peak
N RT Name of the compound Molecular MW  area Compound Reppr_ted
No. Formula (%) Name Activity
Cytotoxic?,
antioxidant*
1 7.55 P-cresol C7HsO 108 0.91 Phenol ,
antimicrobi
al
2 7.33 2-methoxy-phenol,Mequinol C7HsO2 120 1.09 phenol Anticancer*
3 7.33 2-methoxy phenyl ester CsHsO3 152 ester NamaFiqidel
: , pesticide?
Mild
Androsta-1,4-diene-3-one,17- . anticancer’,
4 8.07 hydroxy-(17e’-) Ca20H2502 300 0.70 stereoid pain killer |
jaundice
[5,9-Dimethyl-1-(3-phenyl-
oxiran-2-yl)-deca-4,8- ; -
5 8.30 dienylidene]-(2-phenyl-aziridin- CogH3z4N2O 414 0.95 alkaloid
1-yl) —amine
4-hexyl-(7-
6 8.30 methoxycarbonylheptyl)bicycle[ CasH4002 372 0.95 ester Namaticide!
4.4.0] deca-2,5,7-triene
Anticancer?,
1H-cyclopropa[3,4]benz91,2- phenol, ester  Antimycrob
! 9.13 eJazulene-5,7b.9,9a-tetrol CaHaOr 434 129 ,azulene ial,
Antifungal®
Cyclopropene ,1-( 3-acetoxy-1,1- Antimycrob
8 9.13 dimethylhexan-5-onyl)- 2-  Ci6H2403 264 1.29 ester ial®,
isopropenyl Antifungal®
9 9.34 izs'x;:‘:"y&memy' phenol and o, 138 292 phenol Cytotoxic?
2H-Benzo[f]oxireno[2,3-E]
benzofuran8-(9H)-
one,octahydro-9-[[[(2- Lactone, Antimycrob
10 10.01 methoxypheny!l) CzsHuNO, 385 0.42 epoxide ial®
methyl]lamino]-methyl]-2,5a-
dimethyl-
RT: 4.00-34.09 5M: 7G
100; RT: 30.00 gl.lélﬁET
90 1 GNOE
3
] RT-1854 or.2056
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Figure 1: GCMS chromatograph of solvent free extract of Nerium Oleander 1.

8 kg chopped root sample was successively add to Keshav
Narean apparatus®. The sample was filled in container

without solvent and constant heat for 8 hrs. Then extract
was collected. The concentrated extract was analysed by
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Table 2: Phytoconstituents identified in root extract of Nerium oleander I. by GCMS.

Peak
Sr. RT Name of the compound Molecular MW area Compound Rep.ortEd
No. Formula (%) Name Activity
2-(1,2,3,4-tetrahydronapthalene-1- Cytotoxic
11 10.44 ylidene)hydrazine-1- C11H13N3S 225 1.26 thioamide ! .’
A antimicrobial
carbothioamide
12 1044  @D-Glucofuranose CoHi20 180 126  Sugar wox
moiety
Anticancer?,
13 10.59 4- ethyl-2-methoxy-phenol CoH1202 162 1.37 phenol antioxidant?,
antimicrobial
5-I1sopropyl-3,3-dimethyl-2- Cytotoxic?®,
14 10.59 methylene-2,3-dihydrofuran CioH1c0 152 1.37 furan antimycrobial
Anti-
15 1076  3-methyl -1H-Indazole CeHeN: 132 033 Indazole Mhammatory,
anti-microbial,
anticancer
Antifungal®,
antimicrobial®
16 10.76 4'(1H-1’2’3’.4 N tetrazolr-1-yl)- CoHsN4O; 204  0.33 tetrazole , Analgesic'®,
benzeneaceticacid L9
Antinociceptiv
elO
. Conjugated  Anti-oxidant ,
17 11.13  2-methoxy-4-vinyl phenol CoH1002 150 1.18 ohenol Cytotoxic
_di iridel
18 1162 25-dimethoxyphenyl CoHwOs 172 447 ester Pesticide’,
Ester antifungal
Antiinflammat
19 1182 Acethyl-4-methoxy- CiwHuO, 166 198  alcohol ory
benzenemethanol 1 .
,analgesic
1H-1,2,3,4-Tetrazolel,5-diamine,
20 11.82  N(1)[(2-ethoxy3methoxyphenyl) CuHisNgO2 264  1.98 tetrazole Antifungal?
methyl]
Table 3: Phytoconstituents identified in root extract of Nerium oleander I. by GCMS.
Sr Molecular Peak Compound
" RT Name of the compound MW area P Reported Activity
No. Formula (%) Name
[5,9-Dimethyl1(3-
12.3  phenyloxiran2yl) CagHaaN2 . L .
21 9 Deca-4,8-dienylidene] (2- 0 430 0.65 Epoxide Antimicrobial
phenylaziridinlyl) amine
22 127 Anopins CisHnOs 280 066 Sosditerepe Antitumor??
5 ne lactone
12.9 ) Conjugated . 5
23 7 trans- Isogenol CioH1202,  164.2 4.89 phenol Antifungal
131 6,7-epoxypregn-4-ene-
24 5 ' 9,11,18-triol-3,20-dione, CasH3208 460 0.57 stereoid il
11,18-diacetate
5-a- reductase inhibitor,
13.4 L . allergenic ,anti-
25 2 Oleic acid, eicosy! ester C3sH740- 562 0.48 Fatty acid inflammatory,
anticancer, insectifuge
13.4  Decanoic acid(2), S Cy
26 4 tetradecyl ester Cs2Hs202 550 0.48 ester Namaticide! , pesticide
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13.8 Anti-inflammatory,
27 5 5-ter-butylpyrogallol C10H1403 182 2.25 phenol anti-oxidant, cytotoxict
g 138 235 : CHiaNO o5 525 amine Hkk
5 trimethoxyamphetamine 3
14.7  2,6-dimethoxy-4-(-2- Lo
29 8 propenyl)-phenol C11H1403 194 1.32 phenol antioxidant
149 Antibacterial®s,
30 3' 1,15-pentadecanediol CisH30, 2244 172 diol antifungal,
Antiviral
Table 4: Phytoconstituents identified in root extract of Nerium oleander I. by GCMS.
Peak
Sr. RT Name of the compound Molecular MW area Compound Reppr_ted
No. Formula (%) Name Activity
31 1598 2-hydroxy-d-isopropyl-7- CuHuOs 194 372 tropone Hoxx
methoxytropone
32 16.21 17-chloro-7-heptadecene C17H3:Cl 2729  0.56 alkene faladed
33 1697 2-Methyl-ZZ-313- CisH0 2804  0.38 enol anticancer
octadecadienol
34 16.97 Tridecanedial Ci3H2402 212 0.38 aldehyde Fhx
35 18.29 Hexadecanoic acid, methyl ester ~ Ci7H3402 270.4 1.00 ester Flavor
36 1864 -(*)-ascorbic-acid-2,6- CsHesOs 652 467  Vitamin-C  Anticancer'®
dihexadecanoate
5-a-reductase
37 19.07 Oleic acid CagH7402 282 1.09 Fatty acid inhibitor,
anticancer
38 1927 Z710- methyl-ll-tetradecen-1-ol- o v\ o 204 038 ester s
propionate
39 1999 ChZnSdznonadecaliienes o o, 20 2.00 alcohol s
2-( 9,12- octadecadienyloxy)- Antibacterial,ant
40 20.30 (Z.2)- ethanol Ca0H3s02 310 9.48 alcohol i-inflammatory™®
41 20.56 9-hexadecenoic acid C16H3002 254 2.24 acid Non-cytotoxic*®
42 20.56 Octadecanoic acid CisH3602 284 2.24 acid Non-cytotoxic*®
6,9,12,15-docosatetraenoic . e
43 20.80 acid(Z,Z), methyl ester Ca3H3302 346 0.90 fatty acid
44 21.12 9,12-octadecadienoic acid(Z,2) C18H302 280 0.69 fatty acid falele
45 2340 O (tetradecyloxy)-1,2- CuHwxOs 288 0.67 diol antifungal’s
propanediol
1H-cyclopropa[3,4]benz[1,2-
46 23.53 eJazulene-4a,5,7b,9,9a(1aH)- CasH35010 518.2 0.44 azulene falele
pentol
5,16,20-pregnatriene-3 beta, 20- Pain Killer
47 23.64 diol diacetate hydrocortisone CasH3404 4045 0.56 stereoid X L
jaundice
acetate
48 2569 2 Ll-hydroxy-2-(3-methyl CsxHssO2 3863 0.7 stereoid ok

phenylethyl- Cholestan-3-one

thermo scientific TSQ 8000GC-MS, CIL, Punjab National
University, and Chandigarh, India.

GC-MS analysis

The TSQ 8000 GC-MS used for analysis employed column
packed with silica with elite -1 (100% dimethyl
polysiloxane) 35 nm to 0.30 nm and injection volume 1 pl
and component are separated as helium gas are mobile
phase with continous flow 1 ml/min. The number scans
were 3583 with separated components.The MS part

consists of Triple Quadrupole. This mass spectrometer
comes paired with the TRACE 1300 GC along with auto-
sampler for automated sample handling. The mass range
used for ion detection used in the range of 50 to 700 Da.
The programmable EI ion source having temperature 350
° C used for detection. The polar as well as non-polar
column used for seperation and temperature of column was
400°C.

Identification of compounds
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Table 5: Phytoconstituents identified in root extract of Nerium oleander I. by GCMS.

Sr Molecular Peak Compound .
" RT Name of the compound MW  area Reported Activity
No. Formula (%) Name
5-[(acetyloxy)methyl-
3a,4,6a,7,9,10,10a,10b- .
X Aromatic
49 25.69  octahydro-3a,10a-dihydroxy- C19H240¢ 348 0.77 falaie
. compound
2,10-dimethyl-
,(3aa’,6aa’,10a’10aa’,10ba’)
50 25.69 2,2-difluroheptacosanoic acid ZCMHZGFZO 226 0.77 floroacid ook
51 2589 13-docosenamide(Z) CxHiNO 337 0.36 amide __Anti-
inflammatory
anti-inflammatory
activity
52 25.89  9-octadecenamide CisH3sNO 281 3.13 amide ,antibacterial
activity
6,10,14,18,22-tetracosapenaen-
53 26.19  2-ol,3-bromo-2,6,10,15,19,23- CsoHs:BrO  506.3  0.59 alcohol faleie
hexamethyl-,(all-E)
54 27.21  Azafrin CarH3504 426.2 0.85 acid faleie
55  27.74  A-Neooleana-3(5),12-diene CsoHas 408 1.65 stereoid falaled
. 14 e
56 30.00 o-amyrin CauHsO 4267 10.85 triterpenoid A?rff'firﬂfﬁétariﬁ"
Acetic acid, 3- hydroxy-6-
57 3136 f‘;pgospg”;’g‘;ga dimethyl- ¢ He0s 278 3.20 ester Kok
octahydronapthalen-2-yl-ester
58 31.93 Astaxanthin CaoH5204 596.8 1.48 terpene antioxidant

*** = no activity reported

Interpretation of mass spectrum GC-MS was conducted
using the database of National Institute Standard and
Technique, WILEY8 and FAME having more than 65,000
patterns. The spectrum of the unknown component was
compared with the spectrum of the known components
stored in the NIST08S, WILEY8 and FAME library. The
name, molecular weight, molecular formula and structure
of the component of the test material were ascertained. The
relative percentage amount of each component was
calculated by comparing its average peak area to the total
areas. Software adopted to handle mass spectra and
chromatograms was a GC-MS solution ver. 2.53%.

RESULTS

Gas chromatography-mass spectrometry (GC-MS)
analysis of Nerium Oleander L. revealed the existence of
the P-cresol, L-arginine, 2- methoxy phenol, mequinol, 2-
methoxy phenyl ester, 2,4,6-decatrienoic acid , 1,4-diene-
3-one,17-hydroxy-17-methyl-17(a’)-androsta, 4-
Hexyl1(7-methoxycarbonylheptyl)- bicycle [4.4.0] - deca
2,5,7-triene , 2,3-dimethyl- Phenol, 3,4-dimethyl- Phenol,
2-(3,3-dimethyl-but-1-ynyl)-2,6,6-trimethyl-
cyclohexane,1,4-dione, 3,4-dimethyl,methyl carbamate ,
1H-Cyclopropa [3,4] benz [1,2 €] azulene-5,7 b, 9,9 « -
tetrol, 1(3-acetoxyl,1dimethy I-hexan-5-onyl)2-
isopropenyl, Cresol, 2H-Benzo[ f] oxireno[2,3E]
benzofuran-8 (9H)one,octahydro9[[[( 2-methoxyphenyl)
methyl]amino] methyl] 2,50- dimethyl, 2(1,2,3,4-

Tetrahydronaphthalenlyliden) hydrazine,1-
carbothioamide, N( 2-Phenylethyl) undeca ( 2Z,4E) diene
8,10-diynamide, 4-ethyl-2-methoxy phenol, 5-Isopropyl-
3,3dimethyl-2-methylene-2,3-dihydrofuran ,3-methyl-1H-
Indazole, 4 (1H-1,2,3,4 tetrazol-1yl)- Benzeneacetic acid,
2-Methoxy-4-vinylphenol, 1H-1,2,3,4-Tetrazolel,5-
diamine, [5,9-Dimethyl1(3-phenyloxiran 2-yl) Deca-4,8-
dienylidene](2-phenylaziridinl-yl)-
amine,Podocarpal,12dieneél4,a acetic acid,7-
hydroxy8,13dimethyl-3-oxo0,é-lactone, anobin, trans-
isogenol, 2-methoxy-4-(1- propenyl) phenol, 2-methoxy-
4-(Z-1- propenyl) phenol, 6,7-Epoxypregn-4-ene-9,11,18-
triol-3,20-dione, eicosyl ester, oleic acid, hydrocortisone
acetate, 1H-Cyclopropa[3,4]- [1,2e]benzazulene-
4a,5,7b,9,9a(1aH)pentol,Benz[e]azulene3,8dione,5[(acety
loxy)methyl]3a,4,6a,7,9,10,10a,10boctahydro3a,10adihyd
roxy2,10dimethyl, (3aa,6aa,104,10a4,10ba)(+) , Decanoic
acid(Z), tetradecyl ester, 5-ter-butylpyrogallol, 2,3,5-
trimethoxyamphetamine, 1,15-pentadecanediol, 2-
hydroxy-4-isopropyl-7-methoxytropone,  2-methyl-Z,Z-
3,13-octadecadienol, Hexadecanoic acid, methyl ester, I-

(+)-ascorbic-acid-2,6-dihexadecanoate, 2-( 9,12-
octadecadienyloxy)-,(Z,Z)- ethanol, 3-(tetradecyloxy)-
1,2-propanediol,  9-octadecenamide, o  -amyrin,

astaxanthin. The GC-MS spectrum confirmed various
phytoconstituents with different retention time illustrated
in figure 1a to 1le. The biological activities listed are based
on Dr. Duke’s phytochemical and botanical
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databases by Dr. Jim Duke of the Agricultural Research
Service/USDA.

DISCUSSION

The bioactive phytoconstituents were identified by GCMS
having different retention time. The comparison of the
mass spectrums with the NIST data base gave more than
95% match as well as confirmatory compound structure
match. The GCMS analysis of the solvent free extract of
Nerium Oleander L. root extract have potent anticancer,
anti-inflammatory, antimicrobial, 5-a-reductase inhibitor,
namaticide, pesticide, analgesic, antioxidant activity due to
presence of several phytoconstituents. The reported
activity illustrated in table 1a to 1e with different retention
times, peak areas, molecular weight , name of the
compounds and in figure 1 shows GC-MS spectrum of
Nerium Oleander L. root extract with different relative
abundance.

CONFLICT OF INTEREST STATEMENT
No conflict of interest.

ACKNOWLEDGEMENTS

The authors are grateful to the principal of S. N. Arts, D.J.
M. Commerce and B. N. S. Science College, Sangamner
and savitrabai Phule Pune University, Pune for providing
the laboratory facilities and also thankful to CIL laboratory
Punjab National University, Chandigarh for providing GC-
MS facility.

REFERENCES

1. Prabhadevi V, Sahaya Sathish, Johnson M,
Venkatramani ,Janakiraman ,Phytochemical studies on
Allamanda cathartica L. using GC-MS, published by
Elsevier, Asian Pacific Journal of Tropical
Biomedicine, (2012),5550-S554.

2. Elizabeth Thomas!, Aneesh T. P!, Della Grace
Thomas?, R. Anandan® ,GC-Ms Analysis of
Phytochemical Compounds Present In The Rhizomes
Of Nervilia Aragoana Gaud., Asian Journal Of
Pharmaceutical And Clinical Research, 2013, Vol 6,
Suppl 3, 0974-2441.

3. N.D. Phatangare, Keshav Narean apparatus, Published
by Indian patent authority, Mumbai,
[ref.2343/MUM/2013A].

4. Mohammad Nasir Uddin * , Taksim Ahmed , Sanzida
Pathan , Md. Mamun Al-Amin and Md. Sohel Rana,
Antioxidant and cytotoxic activity of stems of Smilax
zeylanica in vitro, J Basic Clin Physiology
Pharmacology, DOI 10.1515/jbcpp-2014-0114, 2015.

5. Karmen Voda, Bojana Boh - Margareta Vrtac nik , A
quantitative structure—antifungal activity relationship
study of oxygenated aromatic essential oil compounds
using data structuring and PLS regression analysis,
Springer-Verlag 2003, J Mol Model 10:76-84, DOI
10.1007/s00894-003-0174-5, 2004.

6. S.M.Adekenov, M.N. Mukhametzhanov, A.D.
kagarlitskii, A. Zh. Turmukhambetov, A chemical
investigation of Achillea nobilis, UDC. 547.314:547
.972:581.92.

7. Atul Gupta, B. Sathish Kumar, Arvind S. Negi”,Current
status on development of steroids as anticancer agents,
Published by published by Elsevier, Journal of Steroid
Biochemistry and Molecular Biology, 2013,
dx.doi.org/10.1016/j.jsbmb.2013.05.011.

8. Sherif Hussein Abd-Alrahman , Manal Elhalwagy,
Chemical Composition and Antimicrobial Activity of
Ziziphus jujuba Seeds Extract, Journal of Pure and
Applied Microbiology , 2013, Vol. 7, 379-385.

9. Rajeshkumar Sahul*, Jaishree V.2, B. Ramesh?, Anand
Mahalwarl, Sachin L. Patil, Cytotoxic Studies Of 3-(1-
Benzofuran-2-Y1)-5- (Substituted Aryl) Isoxazole,
International Journal of Pharmaceutical Applications,
Vol 2, Issue 1, 2011, pp 115-121.

10. Mohite P.B.%*, Bhaskar V.H.2,Potential
Pharmacological Activities of Tetrazoles in The New
Millennium, International Journal of PharmTech
Research,,2011, Vol.3, No.3,pp 1557-1566.

11.Ji-Young Kang, Byung-Soo Chun, Min-Chul Lee, Jae-
Suk Choi, In Soon Choi & Yong-Ki Hong,Anti-
inflammatory Activity and Chemical Composition of
Essential Oil Extracted with Supercritical CO2 from
the Brown Seaweed, Undaria pinnatifida, Journal of
Essential Oil Bearing Plants, 2016 , 19:1, 46-51, DOI:
10.1080/0972060X.2014.989181.

12.S.M. Adekenov, Sesquiterpene lactones from plants of
family asteracae in the Kazakhstan flora and their
biological activity, chemistry  of  natural
compound,1995vol.31,no,1.

13.Nkeoma Nkasi Okoye!, Daniel Lotanna Ajaghaku?,
Henry Nnaemeka Okeke?, Emmanuel Emeka
llodigwe?, Chukwuemeka Sylvester Nworu3, and
Festus Basden C. Okoye*, beta-Amyrin and alpha-
amyrin acetate isolated from the stem bark of Alstonia
boonei display profound anti-inflammatory activity,
Pharmaceutical biology,2014,DOI-
10.3109/13880209.2014.898078.

14.Francisco W. A. Barros , Paulo N. Bandeira , Daisy J.
B. Lima , Assuero S. Meira , Silvana S. de Farias ,
Maria Rose J. R. Albuquerque , Hélcio S. dos Santos ,
Telma L. G. Lemos , Manoel Odorico de Morais ,
Leticia Veras Costa-Lotufo, Claudia do O Pessoa ,
Amyrin esters induce cell death by apoptosis in HL-60
leukemia cells, published by Elsevier, Bioorganic &
Medicinal Chemistry,2011, 19, 1268-1276.

15. Jeanette Jacobsson Sundberg MSc Pharm PhD & Jan
Faergemann MD PhD, A comparison of pentane-1,5-
diol to other diols for use in dermatology, Expert
Opinion on Investigational Drugs, 2008, 17:4, 601-
610,10.1517/13543784.17.4.601.

16.Salmiah Ismail, Farid Azizi Jalilian, Amir Hossein
Talebpour, Mohsen Zargar, Kamyar Shameli, Zamberi
Sekawi, and Fatemeh Jahanshiri, Chemical
Composition and Antibacterial and Cytotoxic
Activities of Allium hirtifolium Boiss, BioMed
Research International, 2013,696835,
10.1155/2013/696835.

17.A. Bennett, I. F. Stamford, I. A. Tavares And S. Jacobs,
F. Capasso, N. Mascolo, G. Autore, V. Romano And G.
Di Carlo, The Biological Activity Of Eugenol, A Major

IJPPR, Volume 9, Issue 6: June 2017

Page 890



Goraksh et al. / Phytochemical Studies on...

Constituent Of Nutmeg (Myristica Fiagrans): Studies 19.Michelle K Wilson* , Bruce C Baguley, Clare Wall,

On Prostaglandins, The Intestine And Other Tissues, Michael B Jameson And Michael P Findlay, Review
Phmotherapy Research, 1988, Vol. 2, No.1. of high-dose intravenous vitamin C as anticancer agent,
18.Kapoor Nisha*, Mehta Darshana, Gupta Madhu and Asia-Pacific Journal of Clinical Oncology 2014; 10:
Mehta K Bhupendra, GC-MS Analysis and anti- 22-37,10.1111/ajco.12173.
microbial activity of Psidium Guajava ,(leaves) grown 20.M.M. Hassan, Studies on the antidiarrhoeal,
in Malva region of India, International Journal of Drug antimicrobial and cytotoxic activities of ethanol-
Development & Research, 2011 , Vol. 3, Issue 4, 237- extracted leaves of yellow oleander, Open Veterinary
245, Journal, 2011, Vol. 1: 28-31, 2218-6050.

IJPPR, Volume 9, Issue 6: June 2017 Page 891



