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Abstract

Studies revealed that stevia represent a new
opportunity for researchers and farmers both.
It is a natural alternative to artificial
sweetener belongs to asteracece family.
Hexane extract prepared from stevia leaves
and characterized by Gas Chromatography-
Mass Spectroscopy in which 29 compounds
were identified which showed the presence of
acid, ester and hydrocarbon. The presence of
different bioactive compounds in the Stevia
rebaudiana (leaves) showed the use of plant
for various industries and pharmaceuticals.
Key words: Stevia rebaudiana (leaves),
chemical compounds, gas chromatography
mass spectrometry.

I. INTRODUCTION
The worldwide demand for high potency
sweeteners is increasing, especially with the new

practice of blending different sugars. Honey and
fruits used as sweeteners in ancient time Cane
sugar with beet sugar are the main source of
sugar with sweetening qualities, but it also
contributes calories that lead to obesity, diabetes
mellitus, hypertension, cardiovascular diseases
etc [5].

Stevia species are a rich source of biological
active molecules including sesquiterpenes,
lactones, glycosides, triterpenes and flavonoids
[1] [2] with antimicrobial, antifungal,
antioxidant, anti-inflammatory and
anticarcinogenic  activities [3] [4]. Different
species of Stevia contain several potential
sweetening compounds, with Stevia rebaudiana
being the sweetest of all.

In the present paper, we report the
phytochemicals isolated from hexane extract by
gas chromatography mass spectrometry (GC-
MS).

Table Phytochemicals identified in hexane extracts of Stevia Rebaudiana leaves

R. Structure of compound Name of the | MS fragment | Uses
No | Time compound, ions
Molecular
formula,
Molecular Mass
8.635 CH;  CHj 1,1,2,2- 154, 141, 127, | Solid
Tetracetylethane 113, 99, 85, | detergent
0% o CioHi404 ,198 | 71,57,55
0 0
N
CHz  CHj
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02. | 9.820 ° H Butethal 155,141, 126, | Sedative
N>:O C10H16N203, 113, 99, | and a
HyC £ 212 85,71,,57,55 hypnotic
CHy . drug
03. | 10.035 Benzoic acid, 191,175,163, | Preservativ
hexyl ester 147, 133,115, | es in
105, 91, 74, | pharmaceu
Ci13H1502, 206 57,55 ticals
gt antimicrob
ial
properties
04. | 11.100 h‘R/W\/W Hexadecane 141, 127, 113, | Anti-
€ 99, 85,71, 57, | inflammat
Ci6H34, 226 55 ory, Dbeta-
oxidant
and
thermogen
ic
functions
05. | 12.465 o Q Propane-1, 3-diyl | 155, 141, 127, | Pharmaceu
H3C/§/U\O/\/\O/U\(\CH3 bis 113, 99, | ticals
ey (-2-methylbut-2- | 85,71,57,55
HaC 3
enoate)
C13H2004,240
06. | 12.540 o Cyclopentanecarb | 155, 141, 127, | Flavouring
/ oxylic acid, | 113, 99, 85, | agent
N/\ morpholide 71,57, 55
K/O C10H17NO2,183
07. | 13.655 3-Methyl-2- 224,210, Flavour
”33\/& e, | butenoic acid, | 195,154, ingredient
Hae” N N0 NI | yndec-2-enyl ester | 140,125,111,9
C16H2802,252 7,
83,57,55
08. | 13.735 Octadecane 155, 141, 127, | Lubricants,
CisHss,254 113, 99, | transforme
H ANANANANANANN 85,71,57,55 |r oil and
G anti-
corrosion
agents
09. | 13.855 Hexanamide, N- 183, 178, 155, | Unknown
H3C\/\/YNH cyclohexyl 141, 127, 113,
3 \O 99, 85, 71, 57,
Ci12H23NO, 197 55
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10. | 14.315 ci Methyl pentyl | 210, 179, 165, | Plasticizer
N phthalate 140, 137, 124, | s
o C14H1804,250 109, 85, 71,
58, 55
O\CH3
11. | 14910 Octadecan-4-one | 197, 169, 155, | Ingredient
Ci1sH360, 268 141, 127, 113, | in
chwcm 99, 85, 71, 57, | lubricants,
o 55 resins,
perfumes
12. | 15.225 Adipic acid, butyl | 239, 227, 213, | Pharmaceu
HaQ i o 3-methylbut-3- 199, 185, 171, | ticals
HZCNOMO\/\/ ’ enyl ester 157, 143, 129,
: ° Ci15H2604,270 125, 101, 87,
74,55
13. | 15.650 Dibutyl 2-1227, 213, 199, | Pharmaceu
T butenedioate 185, 171, 157, | ticals
/\/\/J\/\/\W\/\/ C14H2404, 256 143, 129, 115,
o 98, 85, 73, 60,
55
14. | 16.045 Hexadecanoic 255, 241, 227, | Pharmaceu
& Q_ acid, ethyl ester 213, 199, 185, | ticals
WWW 171,157, 143,
C18H3602,284 125, 101, 88,
83,55
15. | 16.115 Allyl 211, 197, 183, | Pharmaceu
H3cv\/\/\/\/\/\)l o pentadecanoate 169, 155, 141, | ticals
© 127, 113, 99,
C18H3402,282 85, 71,57, 55
16. | 17.340 O Oxirane, 5- 226, 211, 169, | Unknown
hexenyl- 155, 141, 127,
HZCW\/A 113, 99, 85,
CsH140, 296 71,57, 55
17. | 17.680 Nonadecanoic 267, 255, 241, | Laboratory
OYVV\/\/\/V\/\/\% acid 213, 199, 185, | uses
on 157, 143, 129,
C19H3802,298 101, 87 ,74 ,
55
18. | 18.410 Piperidine, 1- 312, 281, 269, | Unknown
/O\ hexyl-2,6- 225, 183, 154,
- N cH, dimethyl 140, 126, 125,
3 |\/\/\ 111, 97, 83,
CHa Ci3H7N, 327 55,53
19. | 18.460 Benzoic acid, 3- 183, 169, 155, | Pharmaceu
methoxy-, heptyl | 141, 127, 113, | ticals
WO\O\(O\/\/\/\O—% ester 99, 85, 71, 57,
o C15H2203, 310 55
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20. | 18.705 0 HsC Fumaric acid, | 315, 278, 265, | Pharmaceu
o MNH monoamide, N-| 207, 193, 179, | ticals,
4 (2-ethylphenyl)-, | 151, 137, 123, | laboratory
3, 5-1109, 95, 82 , | uses
. . difluorophenyl 68, 55,53
ester
Ci1sH15F2NO3,331
21. | 19.495 a4 Docosane, 3- 183, 169, 155, | Lubricants
@\)\/\/\/\/\/\/\W methyl 141, 127, 113,
e 99, 85, 71, 57,
C23H48,324 55, 54
22. | 20.405 Propanamide, N, | 336, 327, 316, | Unknown
HJ N-didecyl-3- 281, 249, 223,
LN phenyl- 194, 181, 153,
@M o 126,125, 111,
W% C29H51NO,429 97, 83, 55,53
23. | 20.445 Allyl 281, 207, 183, | Pharmaceu
T 9 9 ddhd “~"Ne. | nonadecanoate 169, 155, 141, | ticals
¢ C22H4202,338 127, 113, 99,
85,71, 57,55
24. | 21.340 Tetracosanal 211, 197, 183, | Laboratory
WM C24H480,352 169, 155, 141, | uses
’ 127, 113, 99,
85,71, 57, 55,
54
25. | 21.850 /©\O/\/\/\/\/\CH3 Decyl 4- 1167, 149, 132, | Unknown
O\N nitrophenyl ether | 113, 104, 84,
é/ C16H25NO3,279 71, 57,55
26. | 22.175 Hexadecane, 3- 197, 183, 169, | Lubricants,
M oH decyl 155, 141, 127, | resins
’ 113, 99, 85,
CH, Ca6Hs4,366 71, 57,55, 54
27. 1 22.970 Hexacosane, 3- 211, 197, 183, | Soap
- methyl 169, 155, 141, | aromatic-
127, 113, 99, | zation
C27H56,380.7 85,71, 57, 55,
54
28. | 23.725 14- 207, 183, 169, | Food and
WM Heptacosanone 155, 141, 127, | drink
“ | C27H540,394.7 113, 99, 85,
71,57, 55, 54
29. | 24.460 “* | Octacosane, 9- 225, 211, 197, | Lubricants,
s methyl 183, 169, 155, | resins
141, 127, 113,
C29H0,408 99, 85, 71, 57,
55,54
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1. MATERIALS AND METHODS
A. Plant material and Extract preparation
The dried leaves of S. rebaudiana were
purchased from Sun fruit Pvt. Ltd Pune. The
leaves of S. rebaudiana were shade dried,
powdered and extracted in soxhlet extractor
serially with n-hexane, dichloro methane, ethyl
acetate, acetone, methanol, ethanol and water.
Removal of solvent under reduced pressure
afforded solid extracts. The removal of solvent
under reduced pressure by rotary film evaporator
yielded 5gm of hexane extract. As the yield of
hexane extract is not good so it is not separated
by column chromatography and analysed by GC-
MS.

B. GC-MS analysis
Instrument and chromatographic conditions
A Hewlett-Packard 5890  Series 1I
Chromatograph equipped with a flame ionization
detector (FID) detector and HP-2 fused silica
columns (25 m x 0.32 mm, 0.25 pum film
thicknesses) was used. The samples, dissolved in
hexane, were injected in the split less mode into
helium carrier gas. Injector and detector
temperatures were maintained at 250°C. The
column temperature was programmed from 60
(after 2 min) to 220°C at
4°C min -1, and the final temperature was held
for 20 min. Peak areas and retention times were
measured by electronic integration of computer.
The relative amounts of individual components
are based on the peak areas obtained, without
FID response factor correction. GC-MS analyses
were carried out on a Hewlett-Packard 5970A
mass selective detector (MSD), directly coupled
to HP 5790A gas chromatograph. A 26 m x 0.22
mm column, coated with 0.13 um of CP-Sil 5CB
was employed, using helium carrier gas. The
oven temperature program was 60°C (3 min),
then 5°C min -1 to 250°C (30 min). Electron
ionization (EI) mass spectra were acquired over
a mass range of 10 to 400 Da at a rate of 2 s-1.

C. ldentification of compounds

Compounds were identified by comparing mass
spectra data of samples with those of the NIST
(National Institute of Standards and Technology,
USA) standard reference database. The
quantitative estimation of each peak obtained in
GC was made by computer, attached with GC-
MS instrument. Literature reports already
published, also helped in understanding the
structure, as well as by comparison of the

fragmentation patterns of the compounds present
in stevia rebaudiana [6] [7] [8].

I11. RESULTS AND DISCUSSION

Different Phytoconstituents have been
analysed in stevia species including saturated
fatty acid, ester and hydrocarbon, which are used
in various industries and ailments such as solid
detergent, flavouring agent, lubricants,
transformer oils, anti-corrosion
agents, plasticizers, ingredient in resins,
perfumes. Sedative, hypnoticdrug, preservatives
in  pharmaceuticals, antimicrobial, anti-
inflammatory. However, identification of
individual phytochemical constituents and
subjecting it to the biological activity will
definitely give fruitful results. From the results,
it could be concluded that contains various
bioactive phytocomponents. Therefore, it can be
used as a plant of industrial and pharmaceutical
importance.
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