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GC-MS Analysis of Volatile Oil from the Fruits of Tribulus terrestris

HUO Xin', LIU Jian-hua', GAO Yu-qiong', WANG Qiao-rong’, XU Shu-nan’(1.Guizhou Base of Biotechnology
Research and Development, Guiyang 550002, China; 2.College of Pharmacy, Guizhou University, Guiyang
550025, China)

ABSTRACT OBIJECTIVE: To provide reference for the development and utilization of Tribulus. terrestris. METHODS: The vola-
tile oil was extracted from the fruit of Tribulus terrestris by team distillation. GC-MS was used to analyze the volatile oil from the
fruit of 7. terrestris. The mass fractions of chemical constituents were determined by peak area normalization method. RESULTS:
64 chemical compounds were separated and 54 of them were identified, which accounted for 96.920% of all the volatile oil. The
major components were (E,E)-2,4-decadienal (9.156% ), limonene (7.951% ), trans-anethole(7.625% ) , ethyl cinnamate(6.687% ) ,
hexanal (5.846% ) , a-terpineol (4.457% ), 2-pentyl-furan (3.529% ), (E)-2-heptenal (3.507% ), linalool(3.312% ) and 2, 4-decadi-
enal (3.058% ). CONCLUSIONS: The study provides scientific evidence for the utilization of T. terrestris.
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Tab 1 The volatile constituents and mass fraction of 7. terr-

Total ion chromatogram of volatile oil from 7. terrestris

TAF

estris
J$5  [REBH min e AP FRE R %
1 4868 Hexanal CFf CH:O 100 5.846
2 508 (E)-2-Octene (E)-2-H CHs 112 0.126
3 5471 3-Cyclohepten-1-one 3-JRfEi-1-fl  CH.O 110 0.066
4 6.140 2-Hexenal 2-CH5EF CH0 98 0525
5 6593 1-Hexanol 1-CfE CHO 102 0916
6 7177 2-Heptanone 2l CHO 114 0.160
7 7196 Styrene KM CHs 104 0442
8 7460 Heptanal FEEE CHO 114 0364
9 8883 Camphene Rl CHs 136 0.144
10 909  (E)-2-Heptenal (E)-2-Fiiiié GHO 112 3507
1l 9213 Benuldehyde AHIE GHO 106 0814
12 9.627 Sabinene f2H CyHy 136 0.178
13 9.731 beta—Pinene ﬂ*ﬁﬁffﬁ CuHis 136 0.188
14 9740 1-Octen-3-one 1-¢/i-3-fil CHO 126 0.294
15 9816 1-Octen-3-ol 1-2FHi-3- CHO 128 0.899
16 9929 1-Octen-3-ol 2,3~ "fi CHO: 14 0405
17 10174 2-Pentyl~furan 2-J§5EE-ERG CHO 138 3529
18 10494 Octanal 8 CHO 128 0379
19 10739 (+)-3-Carene Ehi CHi 136 0961
20 11.182 1-Methyl-2-(1- meth\lethxl) ~benzene CuHy 134 0.466
1-E-0-(1-fE2 3 )%
21 11.333 d-Limonene T/ CuHe 136 7951
n 11399 Eucalyptol Fefifi CHO 154 1479
23 11.588 trans-Ocimene L% #/ CuHi 136 0.449
24 11748 Benzeneacetaldehyde AZfE CHO 120 1.926
2 12181 (E)-2-Octemal (E)-2-¥/if CHO 126 1123
26 12.247 gamma—Terpinene y—ﬁﬁﬁ‘% CyHy 136 0.540
Wi 12596 1-Octanol 1-¥:E CHO 130 2040
2 13482 Linalool Jk¥ CHO 154 3312
29 13586 Nonanal Tfff CHO 142 0921
30 14839 J(=)~Camphor ZHEfEN CHO 132 0397
31 15.244 Isoborneol T Ml CyHiO 154 1.248
k) 15499 Bomeol fifli CHO 154 2043
3 15829 (=)-4-Terpineol (-)-4-Hifhi: CHO 154 2588
34 16111 Butyldiglycol THF0BE CHO, 162 0423
35 16234 alpha=Terpineol a—FAiHfE CHO 154 4457
3 18024 Piperiton B CHO 152 1.678
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Continued tab 1
[¥5  (REIA, min k& AR PRE RN %
37 18156 (E)-2-Decenal (E)-2-%4iif CHO 154 0.636
38 18.901 trans—Anethole [~/ CyHinO 148 7.625
39 19070 2,d4-Decadienal 2,4-%_fils CuHiO 152 3.058
40 19.730 J%@E)—Q,4-Dec;1d1cn:d (EE)-2,4-%= CyHO 152 9.156
4 20.041 2-Hydroxy—4-methoxy-benzaldehyde 2 - C:HOs 152 1722
B 4 PR
4 20.597 2-Bomene 2-Fikfs CyHys 136 0.864
i) 23594 Ethyl cinnamate [NEERRC CH: 176 6.687
44 24367 Pentadecane THHE CiHa 212 1.39%
45 24.612 alpha=Famesene o~ 84 CisHy 204 0.678
46 24678 be-Bisabolene f-HHBCZGH Cuthy 204 0297
47 24998 Mynisticin [A5 7R CyHpO: 192 1.206
48 25.008 Croweacin FIEHIZ CisHay 204 4.050
49 27005 Cedrol i CH0 2 2656
50 28.146 p*Merhnxycinmmate ethyl MHREENE  CHLO; 206 0.776
[ ]
30.285 4= Methommnamlc acid ethyl ester 4~ C.H.O, 206 1.576
HRHRL AR
52 32.594 1,2- Bcnzenedmarbo‘s\hc acid, bis2-me-  CHnO: 278 0758
th\lprop\l ester 4K ‘:ﬁ@d#u]—ﬁu
53 34.404 Palmitic acid R CHxO, 256 0273
54 34442 2,6,]0,lS*Tetramet.hyl*heptadecane 2,6, CyHu 296 0.349
10,15- MLk
At 96.920
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H E B ZIR N BN IR A BT A AT 3K LB R 4 (acteoside . alyssonoside , isoacteo-
side) & & W7 ik, 7 ik RN BRMEE R, €154 A Symmetry Co(150 mmx4.6 mm,5 um) , FE0A8 4 T -7k (A 85 82 8 pH
4.5, B EBRL) , ik 4 1.0 ml/min, 422 A 20 °C, 40 K % 330 nm. %45 3R : acteoside . alyssonoside . isoacteoside #9 i & K & 4~
H) 4 20~620.5~125.5~125 pg /ml e B M 5 & A @RROSEERAFERE R R (r2 5] 4 0.999 4,0.999 8.0.999 7) ;45 % B A4
FME T A MK I 69 RSD<5% ; T34 A AR wl F 45 %) 4 101.15% .96.98% ,102.01% ,RSD 4% %4 3.41% .3.64% .1.80% (n 35 A
6)o Z5ib A kAR R T MAF, TR TRk K R P AT IANRTE NS T,
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Simultaneous Determination of 3 Kinds of Phenylethanoid Glycosides in 4 Lamiaceae Plants by RP-HPLC

LI Mao-xing"*, WEI Li-li', TAO Rui"*, ZHANG Chao', QIU Jian-guo', ZHANG Quan-long' (1. Key Laboratory of
the Prevention and Treatment for the Plateau Environment Damage, Lanzhou General Hospital of Lanzhou Military
Command, Lanzhou 730050, China; 2. Pharmacy College of Lanzhou University, Lanzhou 730000, China)

ABSTRACT OBIJECTIVE: To establish the method for the content determination of 3 kinds of phenylethanoid glycosides (acteoside,
alyssonoside, isoacteoside) in Lamiophlomis rotate, Phlomis umbrosa, Phlomis younghusbandii and Phlomis medicinaliss. METH-
ODS: HPLC method was adopted. The determination was performed on Symmetry Cis(150 mmx4.6 mm,5 pm) column with mobile
phase consisted of acetonitrile-water (pH adjusted to 4.5 using acetic acid, gradient elution) at the flow rate of 1.0 ml/min. The column
temperature was 20 “C and the detection wavelength was set 330 nm. RESULTS: The linear ranges of acteoside, alyssonoside, isoacteo-
side were 20-620 pug/ml(7=0.999 4) ,5-125ug/ml(#=0.999 8) and 5-125 ug/ml(»=0.999 7), respectively. RSDs of precision, stabili-
ty and reproducibility tests were all lower than 5% . The average recoveries of them were 101.15% (RSD=3.41% ,n=6) , 96.98%
(RSD=3.64% ,n="6) and 102.01% (RSD=1.80% ,n=6). CONCLUSIONS: The method is simple, accurate, reproducible and suit-
able for the content determination of 3 kinds of phenylethanoid glycosides in L. rotate, P. umbrosa, P. younghusbandii and P. medicinal-
iss.

KEYWORDS Lamiophlomis rotata; Phlomis umbrosa; Phlomis younghusbandii; Phlomis medicinalis; Phenylethanoid glycosides;
RP-HPLC; Content determination
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