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ABSTRACT

Elaeocarpus sphaericus (syn. E. ganitrus) or Rudraksha is a well known medicinal herb of the Indian traditional system of medicine,
which is used to treat various ailments. Plant has its importance not only for medicinal purposes but also for spiritual purpose. Our
aim in this study was to analyze phytoconstituents in the methanolic extract of leaves of Elaeocarpus sphaericus through GC-MS
profiling. Leaves of the plant were dried in the shade and coarsed to make a fine powder. Extraction was done through ASE
(accelerated solvent extraction) at high pressure & room temperature, using methanol as solvent. After evaporation in Rota vapor,
powder was lyophilized in lyophillizer. Lyophillized powder was analyzed using GC-MS methodology. Total 53 compounds were
identified using the NIST library. Four compounds 9, 12, Octadecadien-1-ol (Linolyl alcohol), (12.30%), stigmost-5-En-3-ol (11.04%),
Pentadecanoic acid (7.4%) and Methyloctadeca-9, 12, Deonate (5.56%) were present as major compounds in the methanolic extract
of Rudraksha. Compounds identified, have their importance in pharmaceutical and industrial purposes, therefore the extract
prepared through ASE used for sourcing of these compounds of natural origin.
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INTRODUCTION

lacocarpus  sphaericus  belongs to  family

elaesocarpaceae which has about 360 species.

Distribution of these species occurs throughout the
Australia, East Asia, Malaysia and the Pacific Islands. Asian
region alone contains 120 species and out of this 25
species are reported in India." Elaeocarpus sphaericus
(Rudraksha) plant has tremendous importance because
various parts of the plant are used in the treatment of
stress, anxiety, hypertension, arthritis and liver diseases
and skin diseases.”® Wearing a Rudraksha bead is helpful
in controlling blood pressure & stress due to its
electromagnetic property.*

Various Indolizidine alkaloids including elaeocarpiline,
isoelaeocarpiline, epielaeocarpiline, epiisoelaeocarpiline,
epialloelaeocarpiline, alloelaeocarpilline, elaeocarpidine
and pseudo isoelaeocarpilline alkaloids was isolated from
the leaves of Rudraksha.”” A non aromatic indolizidine
alkaloid such as rudrakine was isolated from E.
sphaericus.8 HPTLC analysis has shown the presensce of
quercetin & kampferol in the extract prepared from the
seed of Elaeocarpus sphaericus.”™

GC-MS technique is the most commonly used technique
for the identification and quantification of the active
constituents from the various compounds. GC-MS
technique is a tool which has the perfect combination of
liquid chromatography and mass spectrometry. Due to its
high resolution capacity, sensitivity, good reproducibility
and low cost characteristics technique is highly
convenient for analyzing plant metabolomics. Technique
is convenient for analyzing qualitatively and
quantitatively multi component mixture as volatile
compounds, fatty acids, lipids, non polar components and

alkaloids. Separation of the sample done with the help of
GC in a column where analytes get separated on the basis
of the differences in their boiling points and the
differences in distribution between stationary phase and
mobile phase. Identification of the compounds done with
the help of MS where compounds get ionized and
separated on the basis of mass to charge ration and
generate electric signals to give the 3D information of the
compound.™*

GC-MS analysis of leaves of E. serratus and essential oil
from the leaves of Elaeocaprus sphaericus have been
reported previously but there is no report on the GC-MS
analysis of leaves extract of E. sphaericus."*** Therefore in
this study we have analyzed the methanolic extract of
leaves of E. sphaericus prepared through ASE
(Accelerated solvent extraction) system. ASE operates at
room temperature and high pressure therefore phenolics
do not degrade & extracts are supposed to maintain high
diversity & concentrations of phenolics.

MATERIALS AND METHODS
Collection of plant

The leaves were collected from the Graphic Era University
Campus, Clement town, Dehradun (Uttarakhand).
Taxonomical authentication was done by Dr. Rakesh
Mohan Painuly, Lecturer, Department of Botany, HNBGU
University. Herbarium was submitted in the Deparment
of Botany, HNBGU University, Voucher specimen number
is GUH 20720.

Preparation of the extract

Accelerated solvent extraction (ASE) system was used for
the extraction of plant. ASE was assembled with a solvent
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controller unit (ASE350, DIONEX, and Corporation,
Sunnyvale, CA, USA).” Leaves part of the plant was used
for the extraction. The leaves were dried in the shade for
the period of a one week. Dried leaves were crushed to
powder. Leaf powder with silica powder in equal ration
were put in the cell of ASE. Silica powder helps in the
saturation of the plant, which helps in the accession of
phytoconstituents. Methanol was used as solvents for the
extraction. Extraction was done at the 25°C temperature
and pressure of 1500 psi. After extraction of the extract,
evaporation of the solvent was done in rota vapor (Rota
Vapor124, Bucchi, and Flawil, Switzerland). Evaporated
extract were lyophilized in the Iyophilizer. Lyophillized
extract was stored at the 4°C for further use.

GC-MS analysis

GC-MS analysis was performed at University Science
Instrumentation Centre, AIRF, Jawaharlal Nehru
University, Delhi in GCMS QP2010 ultra system, which
was interfaced with a mass spectrometer. The GC-MS
system had a elite-1 fused silica capillary column, having a
dimension of 30 x 0.25 mm Id x 0.25 um df, composed of
5% diphenyl 95% dimethyl poly siloxane, operated in the
electron impact mode with ionization energy of 70eV.
Helium gas (99.999%) was used as a carrier gas at a
constant flow rate of 1 ml/min with an injection volume
of 2 pl and having split ration 10:1.

RESULTS AND DISCUSSION

Phytoconstituents were detected with the help of
database of National Institute Standard and Technology
(NIST library), which had standards for more than 62,000
compounds. The Spectrum of the unknown was
compared with the spectrum of known. The name,
molecular weight, and structure of the components of the
test materials were ascertained. Identification of the
compounds were done on the basis of peak area,
retention time (RT) and molecular formula. Total 53
compounds were analyzed through GC-MS analysis,
which were presents in the methanolic extract of the E.
sphaericus. Roxb (Figurel).

Phytoconstituents with their peak area, area%, retention
time, name, molecular weight/molecular formula are
presented in Table 1. The range of RT was from the 3.157
to 36.68 minutes. Most prevailing compounds were, 9-12-
octadecadien-1-ol (Linoleyl alcohol) (12.30%), Stigmost-5-
En-3-ol (11.04%), Pentadecanoic acid (7.40%) and
Methyloctadeca-9, 12 Denoate (5.56%).

GC-MS analysis of plant has shown presence of 53
compounds. 9, 12-Octadecadienoic acid (Z, Z)-(Linoelic
acid) is a major demanding product of cosmetic industry
due to its anti-inflammatory, acne reductive, and
moisture retaining properties.'®*®
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Figure 1: Total ion chromatogram of Methanolic extract
of Rudraksha (Elaeocarpus sphaericus).

Pentadecanoic acid which is used as marker for butter fat
consumption.’®  Stigmast-5-en-3-ol can be used as
antidiabetic agent as it shown an insulin-like effect and
also stimulates glucose transportation, compound has
much interested by researchers due to its ability to
reduce Benign prostatic hyperplasia (BPH) and blood
cholesterol level 2%

CONCLUSION

Several organic compounds have been identified in the
leaves of E. sphaericus which have tremendous
pharmacological and industrial applications. ASE can be
implied for extraction and sourcing of these useful
compounds.
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Table: 1: Compounds identified in methanolic extracts of E. sphaericus through GC-MS analysis

Retention Time

3.157

4.467

4.743

5.301

6.476

6.796

7.302

7.600

7.870

8.084

8.565

8.864

8.955

9.348

9.587

9.701

10.383

10.572

10.835

11.023

11.522

12.409

12.710

12.979

13.207

13.554

Area%

1.84

1.01

2.86

0.90

1.79

0.94

2.84

0.36

0.42

2.95

2.25

0.70

1.03

0.56

0.36

0.55

0.65

0.35

2.83

3.98

0.48

0.54

0.80

0.59

0.33

3.13

Name

DI-Glyceraldehyde dimer

2,4-Dihydroxy-2,5-dimethyl-3(2H)-furan-3-one

2h-Pyran-2,6(3h)-Dione

D-Limonene

1,6-Octadien-3-ol, 3,7-dimethyl-(Linalyl propionate)

Benzeneethanol

2,3-Dihydro-3,5-Dihydroxy-6-Methyl-4h-Pyran-4-one

Acetic Acid( Phenylmethyl Ester)

Terpinen-4-ol

Dodecane

6-Octen-1-0l, 3,7-Dimethyl- (Citronellol)

2,3-Dihydroxypropyl Acetate

3-Methyl-2-butenoic acid, decyl ester

2-Propenal, 3-Phenyl-

Phenol, 5-Methyl-2-(1-Methylethyl)-(Thymol)

1,6-Octadien-3-ol, 3,7-dimethyl-, formate (Linalool)

Undecane, 4,4-dimethyl-

2,6-Octadien-1-0l, 3,7-Dimethyl-, Acetate, (2)-

Geranyl acetate

Tetradecane

Bicyclo[7.2.0]Undec-4-Ene, 4,11,11-Trimethyl-(Caryophyllene)

7-Isopropenyl-4a-Methyl-1-Methylenedeca(B-Silene)

4-Cyclopropylmethylbenzonitrile

Nonadecane, 9-Methyl-

2-Bromotetradecane

Heptadecane

Molecular Weight/
Molecular formula.

180.16 G/mol
CeH1206
144.12 G/mol
CeHgOx
112.08 G/mol
CsH40s
136.24 G/mol
CioHis
210.312G/mol
C13H2202
122.164 G/mol
CgH1,0
144G/mol
CeHgOx
150.17G/mol
CoH1002
154.24 G/mol
CioH180
170.33 G/mol
C12H26

156.26 G/mol
C10H200
134.130 G/mol CsH100,
240 G/Mol
C15H2802
132 G/mol
CoHsO
150 G/mol
C10H14O
182.2G/mol
C11H1802
184.36 G/mol
CisHos
196.28 G/mol
C12H2002
196.29 G/mol
ClZHZOOZ
198.39 G/mol
Ci4Hs30
204.35 G/mol
C15H24

204.35 G/mol
C15H24
157.23 G/mol
CllHllN
282.54 G/mol
CZOHAZ
277.28 G/mol
Ci4H29Br
240.47 G/mol
Ci7Hss
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34
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36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

13.638

13.856

14.320

14.439

14.562

14.922

15.277

15.415

15.663

15.797

15.933

16.239

16.687

17.293

17.403

17.482

17.608

17.828

18.965

19.219

19.376

19.592

19.829

19.952

21.165

32.338

36.682

231

3.56

0.76

0.67

1.00

0.30

0.24

0.82

0.23

251

0.46

1.42

0.66

0.67

0.93

7.40

2.25

0.36

0.83

12.30

2.79

5.56

0.41

3.07

0.48

11.04

1,2-Benzenedicarboxylic Acid, Diethyl Ester

1,3,4,5-Tetrahydroxy-Cyclohexanecarboxy (Quinic acid)

Methyl (3-Oxo0-2-Pentylcyclopentyl)Acetate
(Dihydrojasmonate)

1-Naphthalenal, 1,2,3,4,4a,7,8,8a-Octahydro-

1-(4-isopropylphenyl)-2-methylpropyl acetate

3-Methyl-4-(2,6,6-Trimethyl-1-Cyclohexen-1-yl

Pentadecane, 8-Hexyl-

Octanal, 2-(Phenylmethylene)-

Benzoic Acid, Phenylmethyl Ester

Tricosane

9-Octadecenoic Acid (Z)-

2,6,10-Trimethyl,14-Ethylene-14-Pentadecne

3,7,11,15-Tetramethyl-2-hexadecen-1-ol(Phytol)

1,4-Dioxacyclohexadecane-5,16-dione

Methyl Ester Of 3-(3,5-Di-Tert-Butyl-4-Hydroxyphenyl-
propionic acid

Pentadecanoic acid

1,2-Benzenedicarboxylic Acid, Dibutyl Ester (Di butyl Pthalate)

Eicosane

2-hexadecen-1-ol, 3,7,11,15-tetramethyl-, [r-[(phytol)

9,12-Octadecadien-1-Ol (Linoleyl alcohol)

Octadecanoic acid (Stearic acid)

Methyl Octadeca-9,12-Dienoate (Methyl lineolate)

9,12-Octadecadienoic acid (Z,2)-

9,12-Octadecadienoic acid (Z,2)-

1-Phenanthrenecarboxylic Acid, 7-Ethenyl

2,5,7,8-Tetramethyl-2-(4,8,12-Trimethyltridecyl-3 (Vit E,
atocopherol)

Stigmast-5-En-3-0l

ISSN 0976 — 044X

222.24 G/mol
C12H1404
192.16 G/mol
C7H1206
226.31 G/mol
C13H2203
Ci5H260
222.36 G/mol
ClsH»0,
234 G/mol
206G/mol
ClAHZZO
296.57G/mol
C21H44
216.31G/mol
Ci5H200
212 G/mol
C14H1202
324.62 G/mol
Ca3Hag
282 G/mol
C18H3,0,
278G/mol
CaoHas
296.53 G/mol
Ca0Ha00
256.337 G/mol
C14H2404
292.41 G/mol
C1gH2g03
242.40 G/mol
Ci5H3002
278.34 G/mol
C16H2204
282.55G/mol
C20H42
296.53 G/mol
Ca0Ha00
266.46 G/mol
C18H340
284.48G/mol
Ci1gH3602
294.47 G/mol
C19H340,
280.445 G/mol
C1gH320,
280.445 G/mol
C1gH320,
316.47
G/mol Cy1Hz20,
530.77 G/mol
C33Hs40s
414.71 G/mol
Ca9Hs500

&

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

International Journal of Pharmaceutical Sciences Review and Research

Available online at www.globalresearchonline.net

106



Int. J. Pharm. Sci. Rev. Res., 35(1), November — December 2015; Article No. 19, Pages: 103-107

REFERENCES

1.

10.

11.

12.

Bhyuan P. Ecological studies on seed production, dispersal,
germination and seedling, fitness of Rudraksh (Elaeocarpus
sphaericus Roxb.) [PhD thesis]. North-Eastern Hill University,
Shillong, 2002.

Garg K, Goswami K, Khurana G, A pharmacognostical review on
Elaeocarpus sphaericus, International Journal of pharmacy and
pharmaceutical sciences, 5(1), 2013, 3-8.

Joshi S, Gupta P, Kumar N, Rai N, Gautam P, Thapliyal A, A
comprehensive report on therapeutic potential of Elaeocarpus
sphaericus Roxb.(Rudraksha), Environment Conservation
Journal, 13(3), 2012, 147-150.

Swami G, Nagpal N, Rahar S, Singh P, Porwal A, Kapoor R,
Elaeocarpus sphaericus: Medical and Scientific facts, Der
Pharmacia Lettre, 2(1), 2010, 297-306.

Johns SR, Lamberton JA, Sioumis AA, Wunderlich JA, Alkaloids
of a new type from Elaeocarpus polydactylus Schl. (family
elaeocarpaceae), Chemical Communication, 1968, 1324-1325.

Johns SR, Lamberton JA, Sioumis AA, Elaeocarpus alkaloids. Il
The structures of elaeocarpidine, a new indole alkaloid,
Australian Journal of Chemistry, 22, 1969, 801-806.

Johns SR, Lamberton JA, Sioumis AA, Willing RI, The alkaloids
of Elaeocarpus sphaericus. Australian Journal of Chemistry,
24(8), 1970, 1679-1694.

Ray AB, Chand L, Pandey VB, Rudrakine a new alkaloid from
Elaeocarpus sphaericus, Phytochemistry, 18, 1979, 700-701.

Bharti A, Determination of Quercetin in extract of Elaeocarpus
sphaericus Roxb. seeds by using HPTLC Method, International
Research Journal of Pharmacy, 4(3), 2013, 186-188.

Balbir S, Ishar MPS, Sharma A, Estimation of Quercetin, an
anxiolytic constituent, in Elaeocarpus sphaericus, Journal of
Pharmacognosy and Phytochemistry, 1(6), 2013, 117-121.

Zhen X, Duan LX, Qi X, Gas chromatography mass spectrometry
coupling techniques. Qi X, Chen X, Wang Y(Editors). Plant
metabolomics method and applications, Beijing: Chemical
Industry Press and Springer Science & Business Media,
Dordecht, 2015, 25-44.

Sermakkani M, Thangapandian V, GC-MS analysis of Cassia
italica leaf methanol extract, Asian Journal of Pharmaceutical
and Clinical Research, 5(2), 2012, 90-94.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ISSN 0976 — 044X

Geetha DH, Rajeswari M, Indhiramuthu J, Chemical profiling of
Elaeocarpus serratus L. by GC-MS, Asian Pacific Journal of
Tropical Biomedicine, 3(12), 2013, 985-987.

Tripathi YC, Shukla P, Tewari D, Phytochemical evaluation and
antihyperglycemic effects of Elaeocarpus sphaericus roxb
(Rudraksha) in streptozotocin induced diabetes, International
Journal of Pharmacy and Pharmaceutical Sciences, 7(1), 2014,
280-283.

Mamta, Mehrotra S, Amitabh, Kirar V, Vats P, Nandi SP, Negi
PS, Misra K, Phytochemical and antimicrobial activities of
Himalayan Cordyceps sinensis (Berk.) Sacc., Indian Journal of
Experimental Biology. 53, 2015, 36-43.

Diezel WE, Schulz E, Skanks M, Heise H, Plant oils: Topical
application and anti-inflammatory effects (croton oil
test), Dermatologische Monatsschrift, 1993, 173-179.

Letawe C, Boone M, Pierard GE, Digital image analysis of the
effect of topically applied linoleic acid on acne
microcomedone, Clinical and Experimental Dermatology,
23(2), 1998, 56-58.

Darmstadt GL, Mao-Qiang M, Chi E, Saha SK, Ziboh VA, Black
RE, Santosham M, Elias PM, Impact of topical oils on the skin
barrier: possible implications for neonatal health in developing
countries, Acta Paediatrica, 91(5), 2002, 546-554.

Smedmen AE, Gustafsson 1B, Berglund LG, Vessby BO.
Pentadecanoic acid in serum as a marker for intake of milk fat:
relations between intake of milk fat and metabolite risk
factors. The American Journal of Clinical Nutrition, 69(1), 1999,
22-9.

Das S, Vasudevan N, Sharma S. Chemical composition of
ethanol extract of Macrtyloma uniflorum (Lam). Verdc. using
GC-MS spectroscopy, Organic and Medicinal Chemistry Letter,
4(13), 2014, 1-4.

Wilt T, Ishani A, MacDonald R, Stark G, Mulrow C, Lau J, Beta—
sitosterols for benign postatic hyperplasia, Cochrane Database
Syst Rev, 2, 2000, 1-20.

Kim TH, Lim HJ, Kim MS, Lee MS, Dietary supplements for
benign prostatic hyperplasia: An overview of systematic
reviews, Maturitas, 73(3), 2012, 180-5.

Rudkowska |, Abumwis SS, Nicolle C, Jones PJ. Cholesterol-
lowering efficacy of plant sterols in low fat yoghurt consumed
as a snack or with a meal. Journal of American College of
Nutrition, 27(5), 2008, 588-95.

Source of Support: Nil, Conflict of Interest: None.

&

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

107



