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Analysis on chemical constituents in Tibetan medicine Zuozhudaxi by GC-MS
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ABSTRACT: AIM To analyze the chemical constituents in Tibetan medicine Zuozhudaxi ( Myristica fragrans,
Aucklandia lappa, Crocus sativus, etc. ) by GC-MS. METHODS After this drug was ultrasonic extracted with
methanol , the chemical constituents were analyzed by GC-MS, whose relative contents were calculated by area nor-
malization method. Then the results were analyzed by intuitive analysis, principal component analysis and cluster a-
nalysis. RESULTS Nine batches of Zuozhudaxi samples could be divided into four gruops. There were nineteen
constituents having obvious content difference in this drug. Among them, oleic acid, myristic acid, elemicin, ent-
spathulenol, eremanthin, eudesma-5, 11 (13) -dien-8, 12-olide and dehydrosaussurea lactone were characteris-
tic constituents. CONCLUSION

so the quality standards for this drug and its raw medicinal materials should be further improved.

There is a big difference among Zuozhudaxi samples from four manufacturers,
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HPLC I 5 Fer 24~ 53 00 78 PR 3 A i TLC %00
oo METRIATET OB, AT WER .
ARFES ML A KRR RSy, H
W TCXTIZ I B W . T OR3-S ik
(GC-MS) LA REE =, 0 ERCRE, Al
S A A I AT, Tz N T AR R A A RO
ST B R AR S SR I A AT A Bk P
MIAG2E I, 25 ) Y o PEAN A PR TR O
RS LR AR
1 (UF5KEH

Agilent 6890N/5973 S AH (3% - B iE B AL, 3
F5 NIST2. 0 JFii% e (3£ Agilent /4F]) 3 AE240 H,
TR i bR -6 R 2 A7) 5 KQ-250B
RS (BT A RA R o BT
R ot sl ARBRIRVERESY (RS 1 g/ L),
HEWE1,

®1 HRER

Tab.1 Information of samples

B 2 s ER
1 20130926 P01 BT 40040 5 % o ik 15 25 i 5T BT
2 20130823 01| BT 40040 5 1% g ik 125 25k 5 BT
3 20130703 01| Buy 300401 % 25 g ik 125 25 W 5 T
4 20120618 [0 ) 1] BT 400400 6 % g ik 125 245 5% BT
5 20120717 VHJE H A X
6 20120713 PEHARXEZ)
7 20131018 A ialE 2 A PR &
8 20120612 &:iAlse 24 iy A BN 7
9 20142017 Ui HBUMN R B
FESER

2.1 GC-MS #im) &4

2.1.1 S AHBGE &  Agilent HP-5MS {6 §E 4+
(0.25 mm x30 m x0.25 pm) ; <K He; YEFEO
R 250 °C; B R 1 mL/ming S3iELE 1 2 15;
HAD IR EE 80 °C, f4F 3 min, 10 C/min H AT}
Z 200 C, {5410 min, FLL 10 C/min HETFE
250 °C, 1%#F 10 min,

2.1.2 JuiEfr ELWEy, WERE 70 eV &1
PRI 230 °C 5 PUZRATIRE 150 C; 434 o iy
m/z 30 ~500; ¥ 5 B INFE] 4 min,

2.2 BRRSRIERE HE R AKBURERA PR R
34y, B6y0.5 g, BT 3 AHEHEHM T, 2
A LS mL . ZRROER. IECKE, FRERR,
A (PR 300 W, 46K 40 kHz) 30 min, (¥,
AR A R R, 0. 22 wm fFLUE B g e
HEATRGIN . S55, WEE. EC bR IRRCR A, H
JEBEREREOR, W H S e, gl
e e FE TP A by A8 BR IR PO () 42 BU )

PIAG R 9 fiL AL ZRINVI MY R, B4 0.5 g,
ETHZEREmS, PR LS mL, FRERE, B8
730 min, v, WEEAMERKER, 0.22 wm Y
FLUERSE T U, BIF5 GC-MS il i im
2.3 GC-MSam&R W “2.27 WUF i
W10 WL, 76 “2.17 WM T AN, 25065
AP R G, HARH— kA AR S
W, PRSI EE L NIST2. 0 04, JHaq 6
SCHRA R S g Ry, SRR 2, BT K
L1,

R2 AREEERFHEERS

Tab.2 Main constituents in Zuozhudaxi samples

8 A =N
e e AR A /%
1 2 3 4 5 6 7 8 9
1 safranal  JER 2T fEHE 0.00 0.00 0.00 0.00 0.00 0.73 0.53 0.27 0.39
2 eugenol T &) 1.54 1.45 0.05 2.49 4.18 3.63 3.89 7.53 8.80
3 B-caryophyllen B-T &/ 1.82 0.57 0.00 1.79 2.33 3.69 0.91 1.39 1.13
4 a-caryophyllen - T 7k 2.58 3.61 1.76 7.17 8.78 3.12 0.55 2.14 0.57
5 sulfur i fisf 1.37 2.24 1.71 3.11 2.98 2.59 0.50 1.65 0.83
6  elemicin MWiFHE 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55
7 spathulenol  REIH-#i 7 1.56 1.19 2.11 1.33 0.97 1.03 0.00 0.00 0.69
8 -eudesmol B—H{UI@ 1.45 1.82 3.13 4.95 2.15 2.28 1.02 1.23 1.17

=]

tetradecanoic acid P 5.REfR
dehydrosaussurea lactone 2= & X TB 4 N
a-copaen-11-ol o] EL45-11 -85
ent-spathulenol KR IH-#4 4 T

— o
B LN = O

n-hexadecanoic acid  FEHE iR

eremanthin P4 3 Y fig

cyclic octaatomic sulfur MR /\JCHT
[Z,7Z]9,12-octadecadienoic acid [ Z,Z]-9,12-7lifg
oleic acid  JHIfiR

octadecadienoic acid ViR

—
NeRN-LREN BRe NIV}

5.71 8.33 9.79 3.45 4.98 6.33 14.99 11.69 10.68
0.00 0.00 0.00 3.59 0.61 0.74 0.00 0.00 0.68
0.00 1.98 2.96 4.87 3.49 3.82 1.22 1.31 1.82
0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.9

eudesma-5,11(13)-dien-8 ,12-olide  FiH-J —4%-5,11(13)-8,12-PJf 4.05 6.31 7.94 0.00 6.84 8.09 6.64 6.22 4.68

20.52 21.14 24.89 11.59 15.66 16.91 19.23 17.98 14.36
0.70 3.88 2.85 3.56 5.82 6.59 3.70 3.64 7.73
5.84 7.47 13.50 6.70 11.31 13.72 7.59 7.84 3.06
6.34 4.90 3.67 0.00 1.90 2.08 6.86 0.00 6.91

19.75 20.37 12.20 12.33 8.54 8.23 25.23 21.07 23.09
7.39 5.20 4.23 0.83 0.00 0.00 2.43 3.04 3.08
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mﬁ% T4 EEEEFRI4NMNERSHEFLRETE
400 000 Tab.4 Factor loadings of the former four main constitu-
300 000 ents in rotation matrix
200 000 -
100 000 kJ\’ ! Lk
)| L \ O N 1 2 3 4
5 ) 15 20 25 30 35 /min 18 20.900 0,331 20,116 20,087
| AT TR 9 —0.896 ~0.055 0. 096 0.362
E BREE RS ETRE 5 0.782 -0. 466 0.026 -0.278
Fig. 1 Total ion current chromatogram of 7 0.710 0. 161 _0.594 0.105
Zuozhudaxi samples 4 0. 660 -0.360 0. 007 -0.425
11 0. 627 -0.560 0.241 -0.305
8 0.592 -0.418 -0.266 -0. 506
. Sl 52 2 AlA > =g a=] 3
GC-MC W5 45 R W, ALTRIA PRS2 ) 1 1 6 -0.058 0. 982 0.025 -0.116
RN FE IR RIS G, WA G RERR | 12 ~0.089 0.966 0. 098 ~0.134
iR, (2, 2] 9, 12-Wime. M. JEHAR. 7o -0 oes -0 0.321
. 15 0. 107 0. 008 0.853 0.019
> ’ H 25 b 0, N3 N
TE9 HEREA Y, BT 7 e il i 68, 74% , 1Y : 0257 000 0. 766 0.320
5 57.52% . 2 ~0.435 0.209 0. 749 -0.224
2.4 AWM MRIEIGELEE 19 RSB 19 -0.293 0.559 -0.711 0.182
, . 3 0.555 0. 004 0. 646 -0.013
AR 4 2k R A
WEAESAm, SRWE 2, iR, 94t 5 008 0. 19 o170 0,06
FEShBAR A =T R, (HIA ML py R, H 10 0.399  -0.216 0. 108 ~0.828
2 (THFE) . 4 («-THFERK) . 9 (RETER) . 14 -0.174 -0.010 -0.621 0.759
16 0. 502 -0.588 0.016 0. 608

11 (a-A]E- 11-02) | 14 (BFRERR) . 16 (3R
ATEEL) 18 (GlTR) IX 7 Rl 095 A R e
il CGELIAERE) . 6 (BifrR) . 12 (RREM-HEh
TalE)  Felo

1234567 89 1011121314151617 18 19 t/min

B2 AFRAAFEMERDNT

Fig.2 Intuitive analysis of Zuozhudaxi smaples

2.5 Emoaor dEad SPSS 19.0 #ff, X4 A4
J7 9 HibkEs 19 Bl o 9 &R AR AT T E
BLGT AT, TR EE A R DTk, SRR
3, BEEEEN AT E LR 4,

£3 ERSHVBEEEMERE

Tab.3 Initial characteristic values and contribution rates
of main constituents
Wi WA IE(E

&it 5%/ % R2R/%
1 7.626 40. 136 40. 136
2 3.893 20. 489 60. 625
3 3.477 18. 301 78.927
4 1. 687 8. 879 87. 805
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8, 12-Nfg] A 10 ( LANKEHNEE) . 25 LFr
W, A7 4 A ERS AT R AR KEA T A, B
18 (i), 9 (HEUEmR)., 6 (HiFHR). 12
(RALHFEMIEEE) 15 (EPH4GNEE) « 13 [#%ht
MHE-5, 11 (13) 8, 12-AfE] . 10 (LENE
GNME) , YIOMARERIATE GC-MS 4 i £ R .
2.6 FEH5H  @Ent SPSS 19.0 i, IR N
Arir, X4 ADNTTR 9 AR 19 B i S A B
BARHAT RIS A, AR IE 3,
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HERIEES, B M2EEHE 5, 6 SHURIIEE T, 2



2016 4E 4 A
38 A4l

TR %

Chinese Traditional Patent Medicine

April 2016
Vol. 38 No. 4

V20 4 SRR B o
0 5 10 15 20 25

24 2
3 3J
1# 1
7
8# SJ
9% 9
5% 5
6# GJ

44 4

B3 19 FESHRERIKE

Fig.3 Dendrogram of nineteen constituents
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AR GC-MS TR A A, X Ak B ik 7o
Y5 AOREARIEAT oA, SRR Y 19 TR A
oy, EERNRITR ™ KA. BB %
W, A P B 3 2 R T
(R BB AN M A VIR | JEB I AE, B
BFMPRAE, HRELE Y HEMY G,
Sh, TEB BB M BUE S 25 AR
P 5 ki 2 LA B AR A 1T 2 5 1 A
WTR, LRI/ Sn-2 AR al G2 dEAL IS 55 | B
SR/ T

FORSIHTAl AL, O HEFEah AR KA, fHY
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SRJF, 38 I SPSS 19.0 B PFFEAT Loy S #T,
KPR . A RGERR . Bz R A i B
BV ARG | AL -5, 11 (13) -8, 12-PYA,
RENEHNEE 7 Lo H RS R, TR A
BRIV BRI AR, il iR 2 Py o A
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BRI, 1 ~3 SR DU BT Be e i, 5 ~6
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