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Absract: The fine powdered form T. terrestris seeds, was extracted with n-hexane by soxhlet apparatus. The aim of the 
study was to analyze the T. terrestris seed oil (sample-A) by electron ionization Gas Chromatography-Mass 
Spectrometry (EI-GC-MS) using full scan method within mass range from 40-700 charge to mass ratio (m/z). Out of 102 
compounds (1A-102A) 11 compounds (30A, 32A, 37A, 45A, 47A, 48A, 49A, 64A, 83A, 101A and 102A) could not be 
identified and 91 were identified by classical interpretation of the mass spectrum and by using NIST14 library with 
match factor ≥ 95 of mass spectrums. While among the 91 identified compounds 18 were found common therefore 
finally 73 compounds were identified in the present EI-GC-MS analysis of sample-A. 
 
Keywords: Tribulus terrestris, GC-MS, seed oil. 
 
INTRODUCTION  
 
Phytomedicine, a substantial class of plants biochemistry. 
A large number of biochemical are obtained from the 
virtual part of plant commonly used are, flowers, bark 
,roots, seeds, fruits, leaves, etc. Every part of the plant is 
crucial in its own perspective possessing a wonderful 
assets of many biological components, although 
fluctuating some of the medicinal properties (Makari, 
Haraprasad et al., 2008). T. terrestris very frequently 
called as Gokshura, a Sanskrit word which can be define 
as Puncture wine. In Urdu termed as Khar-e-khusak 
khurd. It is found easily available in India and 
surrounding region, most commonly found in Gujrat and 
Rajasthan, bearing all climatic conditions extending 
throughout the largest part of India. 
 
Tribulus terrestris, a traditional medicinal plant, member 
of Zygophyllaceae, specializing a dominant root non-
woody stem, annually the plant produce flowers, survival 
of plant is usually more than two years. There are several 
seeds in each crocus with transverse partitions between 
them. The seeds are oily in nature. Besides, the traditional 
use of T. terrestris documented that saponins exert 
antifungal activity by inhibiting fungal hyphae and 
destroying the ultrastructure of fungi in particular (Zhang, 
Xu et al., 2006). Insecticidal and repellent activities of 
methanolic extract of T. terrestris seeds (El-Sheikh, Bosly 
et al., 2012) and anticancer activity of T. terrestris seeds 
extracts on human breast cells (Patel et al., 2019) has also 
been reported in literature. 
 

In 80’s -90’s the GC-MS technique was most frequently 
used to identify steroidal molecules in plant materials 
(Combaut 1986). To make the steroidal molecules volatile 
their TMS derivatives have to be prepared and it should 
be previously determined quantitatively the sample 
contained steroidal material or not. Later on this 
technique was found the best to identify the constituents 
of volatile matter, long chain, branched chain 
hydrocarbons, alcohols, acids, esters, etc. in the given 
plant extract and Peak area, retention time and molecular 
formula were used for the confirmation of phytochemical 
compounds. Flavonoids, terpenoids, steroids, alkaloids 
which have greater molecular mass were difficult to 
identify by using peak area and retention time (Abirami 
and Rajendran 2011, Rukshana, Doss et al., 2017). EI-
GC-MS is an advance technique which can identify 
hydrocarbons, alcohols and esters (Hassan, Rasheed et al., 
2019) and as well as terpenoids (Hassan, Rasheed et al., 
2018), steroids and alkaloids without any derivatization 
and by classical interpreting the peaks and comparing 
with NIST14 library with match factor ≥95 of mass 
spectrums 
 
Nowadays, EI-GC-MS are more efficient parameter that 
can identified enormous ranges of plant component. EI-
GC-MS are widely involved in biopharmaceuticals and 
medicinal site (Jousse and Pujos-Guillot 2013). The 
objective of this study is to identify the phytochemical 
constituents present in the plant extracts and to enlighten 
their components on the basis of structural interpretation 
by the authentic technique of EI-GC-MS. 
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MATERIALS AND METHODS 
 
Collection of plant material 
Seeds of the plant were purchased from the local market 
of Karachi, Pakistan and were identified by the 
Department of Pharmacognosy, Faculty of Pharmacy and 
Pharmaceutical Sciences, University of Karachi and the 
voucher of specimen was deposited there. 
 
Extraction of oil sample 
 T. terrestris seeds (70g) were crushed and ground to fine 
powder form. The fine powder was subjected to 
extraction by using n-hexane as solvent through soxhlet 
apparatus. Several cycles of syphon is processed until oil 
extraction perfectly completed, usually at 70oC. Finally 
the solvent was evaporated by rotatory evaporator to leave 
behind the oil sample (sample-A). 
 
Chemicals 
n-hexane used for extraction was purchased from Merck 
Pharmaceuticals. 
 
Electron ionization Gas Chromatography–Mass 
Spectrometry (EI-GC-MS) Technique 
The sample-A was introduced into Triple Quadrupole that 
connected with mass selective detector Agilent-HP-5MS 
(30m, 250um, 0.25um phase thickness) .The oven 
temperature was raised from 50oC to 180oC at 5oC min-1 

and constant for 20 min at 350oC then again raised from 
18oC to 290oC and remains for 20 min at 290oC. The 
injector temperature was 250oC with normal injection 
mode. MSD was operated at EI mode (not fixed, tune 
setting is used) and full scan data (m/z 40-700) was 
collected. The flow rate of carrier gas helium was 15.419 
Lmin-1. Sample (1.5ul) was inserted by auto-sampler. This 
analysis was carried out in H.E.J Research Institute of 
Chemistry, University of Karachi, Karachi, Pakistan. 
 
RESULTS 
 
Results obtained by GC-MS chromatograms and EI-GC-
MS fragmentation pattern of sample-A are mentioned in 
fig. 1 and table 1 respectively.   
 
DISCUSSION 
 
When sample-A was analyzed by EI-GC-MS total 102 
compounds were obtained. Out of these 102 compounds 
(1A-102A) 11 compounds (30A, 32A, 37A, 45A, 47A, 
48A, 49A, 64A, 83A, 101A and 102A) could not be 
identified and 91 were identified by classical 
interpretation of the mass spectrum and by using NIST14 
library with match factor ≥ 95 of mass spectrums. Among 
these 91 identified compounds 18 were found common 
therefore finally 73 compounds were identified in the 
present EI-GC-MS analysis of sample-A. Out of these 
total compounds 32 compounds (which are equivalent to 

22 compounds due to repetition of the compounds in the 
chromatogram) 3A, 7A=13A, 16A, 19A, 24A, 25A, 27A, 
31A, 38A, 39A, 40A, 43A, 44A, 52A, 
54A,51A=59A=60A=65A=75A, 62A, 66A, 67A, 69A, 
71A and 84A=88A=90A=91A=92A=93A (table 1 and fig. 
1A, 1B and 1C) were found hydrocarbons (linear and 
branched)(table 2), Only one 68A (table 1 and fig.1B) 
was identified as conjugated diene hydrocarbon (table 
2)as the fragmentation pattern m/z 41, 55 67, 81, 96, 109, 
123, 137, 152, 165, 181, 195, 207,221 and 236 follows 
the ions formation formula [CnH2n-3]

+ in the lower mass 
range (m/z 67, 81, 96, 109 123 etc.). 6A, 18A, 36A and 
57A (table 1 and fig. 1A and 1B) were identified as alkyl 
cyclo-hexane (table 2) as they have characteristics two 
peaks m/z =83 and m/z =55 of cyclohexane. Both the 
peaks are strong and in spectrum one of them is observed 
as base peak. 9A and 22A (table 1 and fig. 1A) were 
found as alkyl cyclo-alkene (table 2). Fragmentation 
pattern of 9A (table 1 and fig.1A) m/z =57, 63, 65, 71, 78, 
84, 91(base peak), 105 and 120. Base peak m/z appeared 
due to presence of cyclo-heptadiene cation [C7H7]

+ and 
peaks with m/z less than 91have difference not more than 
7 which indicates removal of hydrogen atoms during 
formation of ions but not the cleavage of the ring system 
with removal of carbon atoms. Peaks with m/z more than 
91showed addition of 14(-CH2-) or presence of ethyl 
group and therefore 9A is identified as 7-ethyl-1, 3, 5-
cycloheptatriene (table 2). Fragmentation pattern of 22A 
(table 1 and fig.1A) m/z = 41, 55, 67 (base peak), 81, 95, 
109, 123 and 138. Peak m/z 109 appeared due to presence 
of cyclooctene cation [C8H13]

+ and peaks less than m/z 
109 have difference of 14 (-CH2-) indicates breaking of 
ring and removal of carbon atoms one by one, on the 
other hand peaks m/z more than 109 showed difference of 
15 (-CH3) or substitution of two methyl groups. 22A was 
identified as 1, 2-dimethyl cyclooctene (table 2). 
 
Total 14 compounds (which are equivalent to 10 due to 
repetition in chronogram)1A=2A, 5A, 11A=14A, 
12A=17A, 15A, 21A=26A, 23A, 28A, 29A and 35A 
(table 1 and fig.1A) were identified as alkyl substituted 
benzene (table 2) since they result in a prominent peak 
at m/z 105 due to [C6H5-CH2CH2]

+ and m/z 91due 
to tropylium ion [C7H7]

+ formation and m/z 65 due to loss 
of CH≡CH from tropylium ion [C5H5]

+. 61A (table 1 and 
fig.1B) was found biphenyl (table 2) due to characteristics 
m/z 139 and 113 which were obtained by loss of methyl 
and ethylene group from one of the benzene ring. 42A, 
55A and 63A (table 1 and fig. 1B) were identified as 
Naphthalene and alkyl substituted Naphthalene (table 2).  
 
Peaks m/z 102, 87 and 75 appeared due to loss of two, 
three and four carbon atoms from ring B respectively. 
Peak m/z 113 or 115 may appeared due to loss of single 
carbon atom from ring B. In 55A peak m/z 126 appeared 
due to loss of CH3 group from the molecular peak [142-
CH3]

+ similarly in 63A peaks m/z 141 and 128 appeared 
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due to loss of single CH3 group and double CH3 groups 
from the molecular peak respectively [156-CH3]

+ and 
[156-2CH3]

+. 70A and 72A=74A (table 1 and fig.1B) 
were identified as fatty alcohol and unsaturated fatty 
alcohol (table 2) respectively. Loss of water molecule and 
loss of successive methylene from the carbon chain 
confirm the presence of fatty alcohol. 4A and 8A=10A, 
50A, 53A=56A (table 1 and fig. 1A and 1B) were found 
as aldehyde and unsaturated aldehydes respectively (table 
2).  

The base ion peak m/z 44 appeared due to McLafferty 
rearrangement in the molecule and formation of 
[CH2=CH-OH]+ion. 34A (table 1 and fig. 1A) was found 
as aromatic aldehyde (table 2), m/z 119 which is a 
characteristics peak of aromatic aldehyde and usually the 
base peak appeared due to cleavage of CHO group [M-
CHO]+. Only 73A (table 1 and fig.1B) was identified as 
methyl ketone (table 2). The base peak of m/z 43 was 
appeared due to formation of ion [CH3-C≡O]+ which 
showed 73A should be a methyl ketone. 77A, 81A and  

 

Table 1: EI-GC-MS fragmentation pattern of sample-A with peak % 
 

Peak Compound m/z (%) Peak Compound m/z (%) 
1 1A 106(47),91(100),77921),63(10),51(15) 52 52A 198(1),183(1),113(16),85(13),71(80),57(100) 
2 2A 106(47),91(100),77921),63(10),51(15) 53 53A 152(8),123(7),109(1),95(13),81(100),67(25) 
3 3A 128(9),85(35),54(100),43(89) 54 54A 184(6),155(1),141(2),127(4)113(5),57(100) 
4 4A 114(3),96(23),86(18),70(100),57(66) 55 55A 142(100), 126(3),115(44),102(2),89(9),71(12) 
5 5A 120(26),105(100),91(10),77(22)57(77) 56 56A 152(8),123(7),109(1),95(13),81(100),67(25) 
6 6A 140(1),126(18),112(3),91(2),83(93) 57 57A 182(3),176(5),159(1),133(6),119(9), 83(100) 
7 7A 142(2),113(13),85(9),71(73),57(100) 58 58A 174(1),127(10),99(15),85(26),71(30),57(100) 
8 8A 112(3),97(9),83(84),79(9),65(5),57(62) 59 59A 240(1),183(2),155(15),127(10),57(100) 
9 9A 120(23),105(5),91(100),78(9),65(14) 60 60A 240(1),183(2),155(15),127(10),57(100) 

10 10A 112(3),97(9),83(84),79(9),65(5),57(62) 61 61A 154(100),139(4),128(10),115(11),102(7),89(5) 
11 11A 120(20),105(100),91(17),77(18),51(12) 62 62A 198(5),169(1),127(4),113(6),71(60),57(100) 
12 12A 120(50),91(14),77(16),65(8),51(10) 63 63A 156(100),141(89),128(21),115(28),105(9) 
13 13A 142(2),113(13),85(9),71(73),57(100) 64 64A 208(1),196(9),159(10),138(3),127(10) 
14 14A 120(20),105(100),91(17),77(18),51(12) 65 65A 240(1),183(2),155(15),127(10),57(100) 
15 15A 120(47),105(100),91(12),77(13),51(9) 66 66A 212(5),183(1),169(1),155(3),141(12),127(4) 
16 16A 142(6),128(1),85(25),71(36),57(100) 67 67A 226(3),197(1),183(1),169(2),155(4),127(6) 
17 17A 120(50),91(14),77(16),65(8),51(10) 68 68A 236(10),181(1)165(1),110(28),95(47),67(100) 
18 18A 152(1),140(20,123(2),111(5),95(6) 69 69A 240(3),197(1),183(2),169(2),155(2),127(6) 
19 19A 268(1),98(12),85(42),71(68),57(100) 70 70A 210(2),196(4),181(4),140(8),125(30),69(81) 
20 20A 174(1),127(10),99(15),85(26),57(100) 71 71A 254(4),197(3),183(3),169(4),155(3),140(8) 
21 21A 134(26),119(5),105(100),91(15),77(16) 72 72A 278(14),193(4),179(4),123(46),95(72),81(100) 
22 22A 138(75),134(12),123(11),109(19) 73 73A 250(5),210(2),165(7),124(13)109(20),43(100) 
23 23A 134(31),119(100),105(13),91(25) 74 74A 278(14),193(4),179(4),123(46),95(72),81(100) 
24 24A 156(2),112(17),71(100),57(70),43(94) 75 75A 240(1),183(2),155(15),127(10),57(100) 
25 25A 156(1),112(12),71(61),57(100),43(81) 76 76A 270(8),227(10),199(5),185(6),143(16),74(100) 
26 26A 134(26),119(5),105(100),91(15),77(16) 77 77A 256(20),213(3),185(12)171(12),157(15) 
27 27A 156(1),126(15),85(39),71(67),57(100) 78 78A 284(9)256(4),241(10),213(8),199(7),185(6) 
28 28A 134(26),119(100),91(22),77912),55(12) 79 79A 294(8),263(6),220(2),178(4),109(21),67(100) 
29 29A 134(25),119(100),105(11),91(25),77(11) 80 80A 296(4),264(11),222(8),180(6),123(10),55(100) 
30 30A 207(1),154(3),139(1),122(1),111(13) 81 81A 280(2),182(5),168(3),150(7),110(19),67(100) 
31 31A 156(9),127(2),98(9),85(26),57(100) 82 82A 256(2),239(57),43(100) 
32 32A 206(1),154(2),148(29),131(63),119(100) 83 83A 429(1),355(1),297(1),269(6),239(10) 
33 33A 137(34),95(66),81(100),67(90) 84 84A 324(1),239(1),197(2),196(4),141(5),113(15) 
34 34A 148(28),133(75),119(100),105(55) 85 85A 324(2),306(1),280(1),254(1),239(1) 
35 35A 134(43),119(100),105(6),91(91),77(12) 86 86A 280(2),196(4),150(12),110(17),95(43),67(100) 
36 36A 168(1),154(15),141(2),111(4)83(100) 87 87A 336(5),293(1),279(2),263(4) 
37 37A 207(1),189(1),168(23),148(34),134(40) 88 88A 324(1),239(1),197(2),196(4),141(5),113(15) 
38 38A 170(2),126(18),97(11),71(100),43(94) 89 89A 279(12),167(35),149(100) 
39 39A 170(1),126(13),97(14),71(64),57(100) 90 90A 324(1),239(1),197(2),196(4),141(5),113(15) 
40 40A 170(1),155(1),140(13),85(42),57(100) 91 91A 324(1),239(1),197(2),196(4),141(5),113(15) 
41 41A 194(5),164(5),149(31),134(4),119(100) 92 92A 324(1),239(1),197(2),196(4),141(5),113(15) 
42 42A 128(100),102(10),63(8),51(9) 93 93A 324(1),239(1),197(2),196(4),141(5),113(15) 
43 43A 170(7),141(1),127(3),71(54),57(100) 94 94A 386(12),353(6),327(3),301(11),275(12) 
44 44A 184(1),113(8),98(13),71(42),57(100) 95 95A 430(40),205(10),165(100),149(4),121(9) 
45 45A 192(2),177(17),166(21),151(7),123(17) 96 96A 412(14),379(3),351(6)314(3),300(10),255(16) 
46 46A 152(14),123(13),109(1),95(11),81(51) 97 97A 414(28),354(5),303(18),273(14) 
47 47A 206(1),192(1),179(1),162(12),145(14) 98 98A 412(3),341(2),314(40),299(13),281(18) 
48 48A 184(1),163(9),152(15),135(1),123(16) 99 99A 428(1),410(7),367(18),288(12),233(5),175(24) 
49 49A 192(1),177(4),165(12),140(13),119(10) 100 100A 393(11),365(7),339(6),286(10),231(6),173(16) 
50 50A 154(1),110(14),98(20),83(56),55(100) 101 101A 429(1),412(12),370(6),327(7)289(13) 
51 51A 240(1),183(2),155(15),127(10),57(100) 102 102A 503(1),429(2),405(2),377(1),341(6) 
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Table 2: Total Number of Compounds Identified or Not Identified by GC-MS-EI of Sample-A 
 

S. No. Compound (s) Compound(s) identified  Reference 
1 3A Nonane (Aja, Enechi et al. 2016) 
2 7A, 13A 2,6-dimethyl Octane (Govindarajan, Cheekala et al. 2016) 
3 16A Decane (Iwara, Igile et al. 2017) 
4 19A 6-methyl Octadecane (Vaithiyanathan and Mirunalini 2015) 
5 24A 4-methyl Decane (Zekeya, Chacha et al. 2014) 
6 25A 2-methyl Decane (Nadaf, Nasrabadi et al. 2012) 
7 27A 3-methyl Decane (Nadaf, Nasrabadi et al. 2012) 
8 31A Undecane (Mervat, Mohamed et al. 2018) 
9 38A 4-methyl Undecane (Nadaf, Nasrabadi et al. 2012) 

10 39A 2-methyl Undecane (Mervat, Mohamed et al. 2018) 
11 40A 3-methyl Undecane (Govindarajan, Cheekala et al. 2016) 
12 43A Dodecane (Mervat, Mohamed et al. 2018) 
13 44A 2,6-dimethyl Undecane (Mervat, Mohamed et al. 2018) 
14 52A 7-methyl Tridecane (Lim, Mo et al. 2018) 
15 54A Tridecane (Mervat, Mohamed et al. 2018) 
16 51A, 59A, 60A, 65A, 75A 2,6,10-trimethyl Tetradecane (Ogunlesi, Okiei et al. 2009) 
17 62A Tetradecane (Nadaf, Nasrabadi et al. 2012) 
18 66A Pentadecane (Govindarajan, Cheekala et al. 2016) 
19 67A Hexadecane (Egbung, Anosike et al. 2017) 
20 69A Heptadecane (Adeyemi, Ekunseitan et al. 2017) 
21 71A Octadecane (Nadaf, Nasrabadi et al. 2012) 
22 84A, 88A, 90A, 91A, 92A, 93A Heptacosane (Dandekar, Fegade et al. 2015) 
23 68A 3-methyl-Z,Z-4,6-Hexadecadiene (Chanda, Baravalia et al. 2013) 
24 6A n-propyl Cyclohexane (Morah and Ashipu 2017) 
25 18A n-butly Cyclohexane (Mervat, Mohamed et al. 2018) 
26 36A n-pentyl Cyclohexane (Nadaf, Nasrabadi et al. 2012) 
27 57A n-heptyl Cyclohexane (Lattuati-Derieux, Egasse et al. 2013) 
28 9A 7-ethyl-1, 3, 5-Cycloheptatriene (Thangavelu, Thangavelu et al. 2012) 
29 22A 1,2-dimethyl Cyclooctene (Kumar, Shriram et al. 2019) 
30 1A, 2A p-Xylene (Çelik, Aydınlık et al. 2011) 
31 5A Isopropyl Benzene (Aiyelaagbe, Oyewole et al. 2010) 
32 11A, 14A 1-ethyl-3-methyl Benzene (Morah and Ashipu 2017) 
33 12A, 17A 1,2,3-trimethyl Benzene (Iwara, Igile et al. 2017) 
34 15A 1,2,4-trimethyl Benzene (Govindarajan, Cheekala et al. 2016) 
35 21A, 26A 1-methyl-3-propyl Benzene (Govindarajan, Cheekala et al. 2016) 
36 23A 2-ethyl-1,4-dimethyl Benzene (Govindarajan, Cheekala et al. 2016) 
37 28A 1-methyl-4-isopropyl Benzene (MA, SONG et al. 2005) 
38 29A 1-methyl-3-isopropyl) (Beckmann and Lloyd 2001) 
39 35A 1,2,4,5-tetramethyl Benzene (Morah and Ashipu 2017) 
40 61A Biphenyl (Grob and Voellmin 1970) 
41 42A Naphthalene (Morah and Ashipu 2017) 
42 55A 1-methyl Naphthalene (Habibi, Masoudi et al. 2004) 
43 63A 1,3-dimethyl Naphthalene (Habibi, Masoudi et al. 2004) 
44 70A 3, 7, 11-trimethyl-1-Dodecanol (Ogunlesi, Okiei et al. 2010) 
45 72A, 74A 3,7,11,15-tetramethyl-2-Hexadecenol (Zekeya, Chacha et al. 2014) 
46 4A Heptanal (Çelik, Aydınlık et al. 2011) 
47 8A, 10A 2-Heptenal (Z)- (Nagalakshmi and Murthy 2015) 
48 50A 2-Decenal (Uzun, Dalar et al. 2017) 
49 53A, 56A 2,4-Decadienal (Uzun, Dalar et al. 2017) 
50 34A p-isopropyl Benzaldehyde (Hu, Feng et al. 2007) 
51 73A 6, 10, 14-trimethyl-2-Pentadecanone (Nadaf, Nasrabadi et al. 2012) 
52 77A n-Hexadecanoic acid (Dandekar, Fegade et al. 2015) 
53 81A 9,12-Octadecadienoic acid (Z, Z)- (Adeyemi, Ekunseitan et al. 2017) 
54 86A 9, 12-Octadecadienoyl chloride (Z,Z)- (Adeyemi, Ekunseitan et al. 2017) 
55 76A Hexadecanoic acid-methyl ester (Nadaf, Nasrabadi et al. 2012) 
56 78A Hexadecanoic acid-ethyl ester (Nadaf, Nasrabadi et al. 2012) 
57 80A 9-Octadecenoic acid-methyl ester (Yue, Shang et al. 2017) 
58 79A 9,12-Octadecadienoic acid-methyl ester (E,E) (Zekeya, Chacha et al. 2014) 
59 87A Butyl-9, 12-Octadecadienoate (Acda 2014) 
60 85A 4, 8, 12, 16-tetramethyl heptadecan-4-olide (Batovska, Todorova et al. 2010) 
61 89A 1, 2-Benzenedicarboxylic acid-diisoocyl ester (Maruthupandian and Mohan 2011) 
62 20A, 58A 4-Hydroxy-4-methylhex-5enoic acid-tert-butyl ester (Asong, Amoo et al. 2019) 
63 82A Hexadecanoic acid-2-hydroxy-1-(hydroxymethyl) ethyl 

ester 
(Jananie, Priya et al. 2011) 

Continue… 
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S. No. Compound (s) Compound(s) identified  Reference 
64 95A Vitamin E (Zekeya et al., 2014) 
65 99A Cycloartanol (Rogowska et al., 2019) 
66 100A 9, 19-Cyclolanost-24-en-3-ol-acetate (3β)- (Noikotr et al., 2018) 
67 96A Stigmasterol (Dandekar et al., 2015) 
68 97A γ-Sitosterol (Abu-Lafi et al., 2019) 
69 94A Cholestane-3,5-diol-5-acetate (Parthasarathy and TV 2019) 
70 98A Cholest-5-en-3-ol-24-propylidene (3β)- (Marimuthu et al., 2013) 
71 33A 4,5 Epoxy (Trans) Carane (Chen-xing et al., 2014) 
72 46A 6, 6-dimethyl-Bicyclo (3.1.1) heptane-2-carboxaldehyde (Li et al., 2006) 
73 41A 2, 6, 6-trimethyl-Bicyclo (3.1.1) hept-2-en-4-ol-acetate (Wu et al., 2016) 

S.No. Compounds not identified 
1 30A 
2 32A 
3 37A 
4 45A 
5 47A 
6 48A 
7 49A 
8 64A 
9 83A 

10 101A 
11 102A 

 
Table 3: Biological activity of some important identified compounds 
 

S. No. Compound Compound identified Biological activity Reference 
1 11A 1-ethyl-3-methyl Benzene Antimicrobial (Morah et al., 2017) 

2 33A 4,5 Epoxy (Trans) Carane 
Cytotoxicity, In vitro Antitrypanosomal 

and Antiplasmodial activity 
(Kpoviessi et al., 2014) 

3 42A Naphthalene Antimicrobial (Rokade and Sayyed, 2009) 
4 51A 2,6,10-trimethyl Tetradecane Antimicrobial and Cytotoxic activity (Abdel-Hady et al., 2016) 
5 80A 9-Octadecenoic acid-methyl ester Antibacterial (Liu and Tian, 2014) 

6 89A 
1, 2-Benzenedicarboxylic acid-

diisoocyl ester 
Analgesic, Antipyretic and                              

Anti-inflammatory 
(Santhi et al., 2012) 

7 95A Vitamin E Anioxidant (Burton and Ingold, 1989) 
8 96A Stigmasterol Antimicrobial (Yusuf et al., 2018) 
9 97A γ-Sitosterol Antibacterial and Antifungal (Burčová et al., 2018) 

10 99A Cycloartanol Antihyperglycemic (Tanaka et al., 2006) 

 

 
Fig. 1 GC-MS chromatograms (A, B and C) of sample-A 
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86A (table 1 and fig 1B and 1C) were found as free fatty 
acid, unsaturated fatty acid and unsaturated fatty acid 
chloride respectively (table 2). 76A, 78A (table 1 and 
fig.1B) were found as fatty acid esters (table 2), 79A, 80A 
and 87A (table 1 and fig. 1C) were found as unsaturated 
fatty acid esters (table 2), 85A and 89A (table 1 and fig. 
1C) were identified as fatty acid cyclo ester and aromatic 
fatty acid ester respectively (table 2). Ion at m/z 74 and 88 
[CH2=CH(OR)-OH]+ was appeared by McLafferty 
rearrangement and a long homologous series of ions m/z 
115,129,143,157,171 etc. followed the general formula 
[CH3OCO(CH2)n]

+ confirmed that the spectrums are of 
methyl ester and ethyl ester respectively. For 85A (table 1 
and fig. 1C) ion peak at m/z 99 was found as base peak 
and was appeared due to formation of methyl lactone ion 
[C5H7O2]

+and ion peaks less than m/z 99 (m/z 81, 69, 55 
and 43) were found fragments of the methyl lactone 
confirmed presence of cyclo ester (table 2). For 89A 
(table 1 and fig. 1C) the molecular ion peak (m/z 390) 
was not observed. The first highest ion peak was appeared 
at m/z 279 due to loss of isooctyl from the molecule [M- 
CH2=CH-(CH2)3-CH(CH3)2]

+ or 278 [M-112]+ with 
addition of one hydrogen atom. Similarly m/z at 167 [M- 
2(112) +H]+. The base peak was observed at m/z 149. 
89A was identified as 1, 2-Benzenedicarboxylic acid-
diisoocyl ester (table 2). 20A=58A and 82A (table 1 and 
fig. 1A, 1B and 1C) were found hydroxy and polyhydroxy 
alcohol fatty acid ester respectively (table 2).95A (table 1 
and fig. 1C) was found vitamin E (table 2). 99A and 100A 
(table 1 and fig. 1C) were found as a cycloartenol (table 
2), a triterpenoid of sterol class mostly found in plants. 
96A and 97A (table 1 and fig. 1C) were found tetra cyclic 
triterpenoids (table 2).The higher ion peaks were appeared 
due to removal of water (due to presence of OH group at 
ring A) and alkyl groups of the hydrocarbon chain, 
complete hydrocarbon chain and cleavage of ring D, C 
and B respectively. 379 [M-(H2O + CH3)]

+, 351 [M-(H2O 
+ C3H5)]

+, 314 [M-C7H14]
+, 300 [M-C8H16]

+,271 [M-(side 
chain)-2H]+ or [M-(139)-2H]+, 255 [ M-(139)-H2O]+, 213 
[M-(side chain)-( ring D cleavage)-H2O]+, 173 [M-(side 
chain)-( ring D cleavage)-(C3H4 cleavage from ring C)-
H2O]+, 159 [ 173-15+H]+, 133 [M-(side chain)-( ring D 
cleavage)-( ring C cleavage)-H2O]+. 98A and 94A (table 1 
and fig. 1C) were found cholastenol and cholesstane-diol 
derivatives (table 2) and fragmentation pattern was found 
very close to 96A and 97A. 33A (table 1 and fig. 1A) was 
found bi-cyclic monoterpene (table 2). The ion peak at 
m/z 137 [M-CH3]

+,is believed to appear due to 
protonation of the monoterpene (C10H16) [C10H17]

+.Other 
ion peaks at m/z 109, 95, 81 and 67 were appeared by 
regular cleavage of the protonated monoterpene and were 
found to obey a general formula CnH2n-3 (n = 8, 7, 6, 5). 
Difference between m/z 152 and 109 (= 43) confirmed 
presence of epoxy cyclic structure (C2H2O+H) of the 
molecule. 46A (table 1 and fig. 1B) was found a bicyclo-
cyclo alkane-carboxaldehyde (table 2). 46A m/z 41, 55, 
67 (base peak), 81, 95, 109,123, 137 and 152 (molecular 

ion). The ion peak at m/z 137 [M-CH3]
+, showed presence 

of methyl group on the cyclic system. The second higher 
ion peak at m/z 123 [M-CHO]+. Other ion peaks at m/z 
109, 95, 81 and 67 were appeared by regular cleavage of 
the cycloalkane and were found to obey a general formula 
CnH2n-3 (n = 8, 7, 6, 5). 41A (table 1 and fig. 1A) was 
found a bicyclo-cyclo alkene-acetate (table 2). 41A m/z 
41, 55, 67, 81, 91,109, 119 (base peak), 134, 149, 164 and 
194 (molecular ion). The highest ion peaks at m/z 164 
[M-2CH3]

+, 149 [M-3CH3]
+, 134 [M-CH3COOH]+, 119 

[M-(60)-(CH3)].The other ion peaks at m/z 109, 81 and 67 
were appeared by regular cleavage of the cycloalkane and 
were found to obey a general formula CnH2n-3 (n = 8,6, 5). 
The ion peak at m/z 91instead of 95 (as in 33A and 46A) 
was observed due to presence of double bond in the 
molecule. Along this classical interpretation the 
identification of compounds were also confirmed by using 
NIST14 library. 
 
Most of the work on T. terrestris fruit extracts have been 
documented. Work on seed extracts or seed oil in limited. 
In our present study a number of phytoconstituents have 
been identified in the sample (e.g. Vitamin E) which have 
medicinal importance and biological activities and give 
idea about the use of the seed oil as medicinal agent. In 
future isolation of the phytochemicals should be carried 
out in order to more specify the reactivity of the bioactive 
compounds and then they can be used in pharmaceutical 
preparations. 
 
CONCLUSION 
 
EI-GC-MS analysis of Tribulus terrestris seeds oil makes 
it clear that the seed oil has medicinal importance since it 
contains lot of hydrocarbons, fatty acids and fatty acid 
esters, mono and triterpenes along with vitamin E. Work 
on biological activity of its phyto-constituents has been 
reported in the literature as phytochemicals activity of 
different parts of different plants and their species, which 
also enhance the importance of the seed oil. Work on new 
biological activity may also enhance the importance of the 
seed oil. 
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