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Iy S E I 1 (B4R E-1,2 TN ). 2 CHERFEI D 4 (LR 6 (ZMRIAMER. 7 (2,6,10-=H1%E-1,5,9-
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GC-MS fingerprint of in vitro anti-gastric cancer active parts from roots of Uygur
medicine Ferula ferulaeoides

WANG Sa"?, SHENG Ping', YAO Lan', DU Bing-jie'
1. School of Traditional Chinese Medicine, Xinjiang Medical University, Urumqi 830011, China
2. Institute of Chemistry and Environmental Science, University of Kashgar, Kashgar 844007, China

Abstract: Objective To preliminarily ascertain the anti-gastric cancer active parts from the roots of Ferula ferulaeoide and to study
its GC-MS fingerprint Methods The inhibitory effects of different extraction from the roots of F. ferulaeoide on the cell proliferation
of SGC-7901 cells were determined with MTT colorimetric method. GC-MS fingerprint of in vitro anti-gastric cancer active parts from
F. ferulaeoide was investigated and analyzed by GC-MS and principal component analysis (PCA). Results The chloroform extract
showed the best inhibition on the growth of SGC-7901 cells. The method on GC-MS fingerprint of in vitro anti-gastric cancer active
parts from F. ferulaeoide was established, showing 28 common characteristic peaks. The PCA demonstrated that the common peaks 1,
2,4,6,7,8,9, 12, 21, 22, and 23 were connected closely with the in vitro anti-gastric cancer activity, and the seven compounds were
3-methoxy-1,2-propanediol, D-limonene, L-borneol acetate, terpinyl acetate, 1,5,9-undecatriene, 2,6,10-trimethyl, a-cedrene, and
a-bergsmotene, B-cedrene, 8-epi-y-eudesmol, y-eudesmol, hinesol. Totally 28 common compounds of 10 batches of samples accounted
for over 92% of the volatile contents, and the similarity of the GC-MS fingerprints from the 10 batches of samples was over 0.90.
Conclusion The chloroform extract from the roots of F. ferulaeoides with potential inhibitory effect on gastric cancer SGC-7901 cells
is tentatively confirmed, and needs further to verify by animal cells in vivo. The method of GC-MS fingerprinting is rapid, simple, and

accurate with good reproducibility and stability, and can be used to control the quality of active parts of F. ferulaeoides.

Yeks HER: 2015-04-30

HEEWA: BHFARFAEEETIINHE (81060364); Hiif FAX s RHHTRITH (XTEDU2009S57); #ide H A X [P ROy 5 R0 5 712
FSEE I E  (XIDX0910-2009-13)

fEEENY: £ W (1987—), 2o, WM, WUERFSTA:, 32N 42 B s il Tel: 15276568635 E-mail: sasal809@163.com

«BIEEE MM, L ML, Ed, SRR R IR RIS, Tel: (0991)4362253  E-mail: 361923756@qq.com



23

Chinese Traditional and Herbal Drugs 3 46 % 35 19 3] 2015410 B

* 2875 ¢

Key words: Ferula ferulaeoides (Steud.) Korov.; anti-gastric cancer activity; GC-MS; fingerprint; 3-methoxy-1,2-propanediol,
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2 AR Ferula ferulaeoides (Steud.) Korov.
IR BB AEY, 2 PR AR R e i, 2
TS TR RN B (B 2R e i R )
Iz e 2B B AR i, A R R A
TRy, FEVRIT IR AL JEER. O AR
JEPE RIS T T AT B3 2y BE M, FEIRR b
MBI LR R B & Bt etk
FeAT R EAEIIR,

H AR 22 < B B IR BIF O = B KA A
SR TR R I R A 2N s T A
YA AW 22 A= Bl BAE B B s 3 M 7 T PRI A
A, [E AR BB B R A 2AT )z
FATETE, AT RN VG, AU ST 2
BRI B4 SGC-7901 A=K A1
M, AEBS 22078, 2 BB ST s
AL R SC IR (1) J5UR 5 253005 IR AR IR 2R IR0 B
I TRR AN, O e 2 22 e B BRAR AN e A T 1Y
200 R SRR A AR, o A 5 R ERiR
ANFF I AL R YU B R 286 2 e B BRI BRI R
FI SR AERL 22K
1 XEEHH

Agilent 7890A-5975C ARG R e FHAY, &
HP-5MS A Je B4 A FE (30 mX 0.25 mm, 0.25
um), 35 [H ZHEE 23 7] ; Model 680 B i 2 A A,
Bio-RAD A H]; 1204 BUFRE RN, MR #-FE4) 2
I BIE AT KQ3200 MM vies, il
MR E AT ARFE TN DAB
BEaRm G, sRuUE LA B AT R A .

2011 4 5~6 JIRAR 1 BramAN [ 7= bh 22 <P 2
IR, HARHFRAE H LR 1, SFsmRlR
BN R A e R £ =B Ferula
ferulaeoides (Steud.) Korov. [T BT, Kk,
oo Hif, M. ANBEEA ML SGC-7901, X
LAY ARG BRAE; RPMI 1640 £ R4,
Hyclone 2~ #]; JZFIs, B VUZEE A TEM
BIEBRA R B AN, VIHEMEMEE (MTT).
THEEWHL (DMSO). R 22 M (PBS),
Hyclone A &]; SEIHTH 95% L BE A1k, &1
W1 2P 2550 Ay 3 Ml

1 ZEMBERER

Table 1 Information of F. ferulaeoides samples

4i's ! SRAERT ]
S1 B A 2011-05
S2 B I 2011-05
S3 B g 2011-05
S4 FraEm e s 2011-05
S5 B AR R A 2011-05
S6 BrEmvVE 2011-05
S7 Braman R 2011-06
S8 Bramst 2011-06
S9 B A 2011-06
S10 BremvvE 2011-06

2 FEEHR
2.1 ZEPERAEHREERALE &
211 ZAMEAE R W REL 10 g, 4
[ 25 1) 2010 5B % XD 445 il v 00 R 1)
FYRHEAT, SRR, WSR2 <R aids o, I
ToKBRIR A, e Toka T 02, 35k s
KN 1.60%.
2.1.2 ZAMBUKEERY) R 2117 UREK
HUVRERE, W4, T ORI EN 45.4%), %
B, TR .
2.1.3 ZABTEAPA RIS B2 10
g, B TR, A 10 SRR 95% 4
e FmlE . SR BEIR ABRIAIREG, vE,
PEIIRAR T3 A1 2 BB 95% SRHRI . Al
BESEHY) . SRR BEPR SR, %
B, BT UK TS 95% LU E RN
32.77%, ARG E RN 7.67%, —HAHRAE X
) 19.24%, BEIR LFETFE RN 0.82%.
22 MTT Z#& M % 5 MR A R 2 BUER 4 x4
SGC-7901 4 REI&%E B0 & 4 /4

H 0.25%/B 8 (B 1k SGC-7901 4ilfile, H5e
S IR IE I A0 B, LLAESL 4 X 10° NEERET 96
FLBR, AL 100 pLo 1557 24 h, fo 40 Bl EE It
NXFEE IR E LRGN 4 h, FEHEATSEI6 19, 52
5643 3 2H: 2 AHZH(100 uL RPMI 1640 17775 4-0.1%
DMSO); BITEXTHEAL (A FARA KAL) fbilhf
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an AL FRZH CHEURE i 28 BRI FE 23000 1. 104 100,
1000 pg/mL). b, #4133 ANESL, 37 C.
5% CO, [MHEANGE B R 2 h 4k 84557 12 h Ja bk
SEEG, HUH 96 FLAR, REFLINA 10 pL MTT S,
RLLREIE 4 he W3 BIE, BALINA 100 uL DMSO,
BRER FAREYRY 10~30 min, {§45 5 76 0%,
DA ESEEG A 3 k. (ERFHE S A I 570 nm Ak
WEOCRE (4D fH, #% R 0H 540 M AR K 2
(IR, IR=1—HZ41 73 A4 1H/FIHEXT LT A4
B, 19 2EEANHIAREE (ICs).

LA X £5 £oR. KH SPSS 19.0 B A-3ET48
TR, BB LUECR AT ¢ A, 4 LA T
Ji ZE S MRS IR RN PR 25 5 22 0 b, P<0.05 2% 5+

CENES -9

M 2wl %0, 2 < B B AS [R) 45 B A7 X
SGC-7901 4 fudsAy — sz I BEER, &
15 FIBS IR LB R BGHALYT SGC-7901 41 fu b S sl
VER RIS, LU0 SR BGH A A 1 FH dee i, 559
PR R 2 LA 2 e B 3, FLRE S 20 o iR R 14
0 i A KA R e, TR R T VR R AR
FRYE I 243 B AT LI AL 1F 1Cs {HM 23.75
ng/mL. [R5 22 BT 8 S0 SV E M ST 4
P IR AL i 4 T2, S B RS [
KRN 10 L2 B0 BLL I AT 22 < B B  1% 1
T T2 % 10 b 22 <0 By BG5S A A T
RSB T

2 ZEMRARIREEM I BEMA SGC-7901 BIHNFHIE (x+s,n=3)

Table 2 Inhibitory rates of different extract from F. ferulaeoides on SGC-7901 gastric cancer cells (x £s5,n=3)

*¥r‘ﬁl‘| -1 -1 jﬂ]%ug/% -1 -1
1 pg'mL 10 pg'mL 100 ug'mL 1 000 pg-mL
M 6.13+0.08 4.0740.02 —-2.0940.05 78.10+£0.03"
FREEIGHAL 20.16+0.05 -8.154+0.07 50.12+0.01"" 30.11+0.04"
95% LSRG AL 15.34+0.07 -8.2340.05 70.06+0.09" 75.17+0.06"
A VTR S AL 2.07+0.02 -35.02+£005 52.19£0.07"" 70.22+0.06"
AOTHREGH AL 25.03+0.06 56.14+0.08" 86.25+0.04" 89.17+0.03"
Tk £ BR PR B AL 12.15+0.07 23.154+0.05 88.03+0.03" 72.124£0.02"

5 PIMER AL TP<0.05 TP<0.01
"P<0.05 "P<0.01 vs negative control group

2.3 ZEMEMKATEMERML GC-MS 5 EIEH R
231 ARSI RS R R PRI TG PR A
H 500.0 mg, /] 1.00 mL Jo/K SRESATHH#, 1o 0.22
um FAFLIEME, £H.

232 GC-MS 4 (aifiF: HP-SMS A 9 B4 A
(30 mX0.25 mm, 0.25 um); A (99.999%);
HEREIRE 280 °C, 43Uitkk 50 ¢ 15 BRI SfE: B
TUIE 200 C; ARHIZIRE 200 °Cs HHEIEFE] m/z
35~550; HL 7 & U BL; T fgRE 70 eV; 270
VOGRS, HERER 0.8 ul: THEFEE: 60 CRE:
5min, PL2 ‘C/min F+% 180 C, L 4 C/min J} 5
260 C, fi%F 20 min,

233 EEFES WE— NS (SD, &
SEHERE S K, il IR, A5 a S VIR AR X AR
PN [RDRAE G TR () — 3Pk, 25 SRR, &b
WS Py A5 B ISF 1] () RSD 38978 T 0.14%, FHX 3 B
U THIAR ) RSD /8T 2.53%, Ui BHRS 26 1 R 4o
234 FoEtEES WAl Em (SO, &

WILE 0. 4. 8. 12, 24. 48 h ke, d(aikK,
%5 34 SUAT UG (1R X {5 B IS TR AR e e T Ly — 2
PR, g5 3R, B WA R BY I R) 1Y) RSD 3
/INT0.35%, AT LR BRI THIER ) RSD /T 2.42%,
LW FE S RAE 48 h WERE .

235 EEMEFL WEHALFES (S 5 4, %
“2.3.17 TR IR AT HI AR A, S R,
TSR AT ], 288 K AT W TR AED DR B I (1) RTAE 0
WS TR PR — 350k, 4 R B % A e PR AR R B
[ 1) RSD #4/N T 0.79%, FHXHR BRI RSD
BINF 1.97%, Ui E S E RIS

2.3.6 FREUEGHIENL  FRPT AN AAERT 2
R B ETEIRALEEAT GC-MS 23 HT, F3FE R
B (TIC) ™, W 1. K1 28 AN IEE
ik NISTO8 Jot il B ek 2= - &5 15 i 4 Ak A T
FERNT, EEACE AT 3- A 3E-1,2 T I (% 1),
BRI (I 2) Je (I 3D, a-ZK i (I 5).
(H)-a-FIARME (I 15), B-Gx oW (g 1), p-
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LW (16 16)12,6,10-— FIE-1,5,9-F—Hi =45 (1§
T RA-FETEREE (I 19). AEIAREE (1§ 20D, y-
Ryl (U 22D, P REE (g 23), WEmGEE (U
25) 45, 28 MLFIEIE B 1) 92%LL B, f5E
B SUEIE AR TR o 20 506 @RI EE K 3 25

Py, HWEMmARRAR, HHIaERES T EH,
W LB EEAE A Z g (S). 10 HEZ PR
ATEHEEAL GC-MS Fds S “H 2tk iracd
TV HUAHLE VPN R G (2004A) 7, ZRHEE T
F 10 HLFEM B GC-MS FRarERE (KB 2),

20 (S)

1 ZEMBIFEMLAAIEE GC-MS TIC #5IEE
Fig. 1 Typical GC-MS TIC of active parts from 10 batches of F. ferulaeoide

(S KLM.J N l AA Mt cans e R

L A A ; L. A A T, Adhar S10
WWWJ L- b " b bton S9
e N FENEN S8
’\ R M W 1 e S7
,L Ao JM\J\_ i Al T b S6
L SEUT N WU NI h U, TS LV N S5
—— : Al bl S4
I N 7 (9 (ST . 1N R VTSN X
& — it s B b U f o $2
ol M SNl A S1
9.42 18.84 28.26 37.68 47.10 56.52 65.94

t/min

2 10 #tZ EREREIE R GC-MS 55 EE
Fig.2 Common GC-MS fingerprint of active parts from 10
batches of E ferulaeoide

2.3.7 FRSUETEARIE VP SR B XK 25 25 L
SIRE I “ 2SR ST SEH U Bh AT DL T S A
1 (2004A)” S IE 5 RATVHE, 1528 2 <5=F %)
STTE AL LA TR BE, 10 #EZ2 =R 2R 1 AHA
FE T R 3.

2.3.8 RS LU 10 HEEFTBLE 7S
PEFSAL I GC-MS T4 3 5Tt %, i} 28 A3k
AU RS ARSI E S T SR IEAT 00, R

3 10 #HtZ EEE IR GC-MS 154 B RIRILE
Table 3 Similarity of GC-MS fingerprints of active part
from 10 batches of F. ferulaeoides

‘ AL \ AL
i ——— — ik ——— \
HXER SR HES Y SIS
S1 0.979 0.984 S6 0.975 0.982
S2 0.983 0.987 S7 0.979 0.984
S3 0.965 0.972 S8 0.989 0.992
S4 0.978 0.982 S9 0.992 0.994
S5 0.985 0.989 S10 0.989 0.992

F SPSS 19.0 B A (R T 43 By D e b AT = 1oy 43
Mo £330 R R R R0t 5 22, JFRFIEE S
R T ZE TR ORI % 3 1 B e S ik
WHARRRENGER. 4RILEK 4. 5.

TR A R L], 2 <P B S AT PR A
GC-MS Fa 8L EIE IFIHT 6 A T S Fr ik =1.136,
9 1~6 FE AR DTiR 55 53.042%. 16.657%-
11.668%. 4.745%. 4.245%. 4.056%, ZilTHk%
IEF] 94% LA Lo WY 6 A AT i D& fE
SR W22 < T BR S A PR 28 ANHEAT B A (A
FEE. 55 1 FRr 508 2. 64 7. 8. 12, 21 HIE
A, HAHRREEK; 5 2 By 5% 4. 9. 23
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Table 4 Eigenvalues and contribution rates of principal componets
PN BIURFAIEE R R AR
RHIEAR A TUHRE/ % FBITHRR /% FFAEARME TR/ % FBITHRR /%
1 14.852 53.042 53.042 14.852 53.042 53.042
2 4.664 16.657 69.699 4.664 16.657 69.699
3 3.267 11.668 81.368 3.267 11.668 81.368
4 1.329 4.745 86.113 1.329 4.745 86.113
5 1.189 4.245 90.358 1.189 4.245 90.358
6 1.136 4.056 94.414 1.136 4.056 94.414
7 0.763 2.727 97.141
8 0.479 1.711 98.852
9 0.321 1.148 100.000
x5 AHETFHEHERE
Table S Public factor loading matrix
e FRr o Ty
1 2 3 4 5 6 1 2 3 4 5 6
1 0247 -0.438 0.764 0.134 0246 -0.088 | 15 —0.987 -0.012 -0.079 0.026 0.086  0.034
2 0.995  0.003 —0.047 -0.034 0.017 0.036 | 16 0.881 0.144 -0.348 —0.105 0.055 0.125
3 0935 -0.060 -0.136 0.010 0264 0.134| 17 0.656 0.612 -0.018 0.023  0.231 —0.143
4 0222 0.844 0.153 -0.073 0.125 -0.275| 18 —0.980 —0.075 -0.101  0.047 0.080  0.067
5 0378 0.232 —-0.847 -0.147 0.123 -0.167 | 19 —-0.892 0373 0.033 0.109 0.159 -0.089
6 0969 0.116  0.028 -0.111 -0.043  0.100 | 20 —0.904 0.042 -0.051 0.113  0.283  0.220
7 0972 -0.027 -0.145 -0.076 —0.141 -0.006 | 21 0905  0.085 -0.362 0.062 -0.169 —0.075
8 0.898 —0.143 —0.027 -0.099 -0.004 0358 | 22 0.093 0.146 0.887 -0.300 -0.129  0.071
9 -038 0.842 0.136 —0.132 -0.052 -0.278 | 23 0.038 0946 0.026  0.083 -0.105 0.010
11 0.859  0.027 0.027 0.202 0.108 0419 | 24 -0316 0.725 0.156 0336 0201 0.373
12 0902 -0.015 -0.310 0.105 0.060 0227 | 25 —0426 0.657 -0.013 —0.126 -0.581  0.166
13 0482 0429 -0.019 0.651 0.041 -0.079 | 26 —0.162 -0.451 -0.078 0.672 —-0.478 —0.239
14 0.738 -0.222 0273  0.077 0.150 -0.331 | 27 —0.838 0.145 -0.175 0.043 -0.230  0.290
15 0.848 0250 0.173  0.175 0.183  0.003 | 28 0.507  0.125 0.747  0.061 -0.197  0.173
JRIEARDS, HASRRBEOR: 5 3 Bl 1. 3 itig

22 FUEARDG, HAHRREE N . Bk Z P 3 47
TEPERBAL R T 220 81% LA ok B T 3
B4, WO YRR 3 AN FE A 40T 48 B S ik
2 A B BT I MR AL 28 AN I B AR
fIE, AIIAUE 1 (3-FA(JE-1,2 IN ). 2 CAJighs
B 4 CIEBECTR MG 6 (LRFAMERD . 7
(2,6,10-=H%E-1,59- ki =KD, 8 Ca-tHIARMD.
9 Co-FFAitidid 12 (B-FHAaMi) . 21 (8-FK-y-Fiht
MEE) . 22 (y-FemiE) . 23 CGFEARE) X 114
FSL 53 A2 20 AP BT B AR A B e B R ST v R AR A
53 o

B R E T H LR 4L SN FloE LA
W, HRWRABIERY) REE ETbaA. Bt
TR ) R R YT T BRI, (HIERIE
KHG P Em 2. SGC-7901 41 i & N\ Ak 5 9
A HRALZ T BN LI — S B A Y, LB
(RIS e T BRI R AR . kPR
T2 T AR A I FT A, ) 4t 25 T o
R, AR R B T B 4 SGC-
7901 T, HOOHE Ja 40 g iE A E I e, F
ORI, LT AE 2 BEREINH AN SGC-
7901 ALK I FHIH T IACHTFT 2 0] 2 b 5E A
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T PUE SIS RP, ABFCR MTT
SIS 22 <P BT BRAN [R] IR A7 % ' i 4i e SGC-
7901 PIHNEIVE T, W5 2 B B & T P G AL
T g L R 0 A P R, R R RO OC
R, AT PERGHAL LI 1 AT BE AR 3 R i A AR P
2Ry, WE2E . F O RRE ANy, 1%
RO BAPIR . B UMY, wb
e A A — o TR .

FRIRER T . RPN GC-MS 4145 2 i
BSOS TEARAL AT 04T, DA A AR it 1 R
BTULE, AR T ) R TS S
R, PrA Ao B EdE it NISTI8 Jiiil
B FER R 45 6 PO A A A T i %, S
SET 28 M, T 28 AN AT UL by B s 1
92%LA I, AIIA A XS 28 ANSLATUE IR (1) 43 B HE A TT LA
WA BT AR A, T R R,
S LR 7 AN A Ik 22 < B B AR ST e i
A7 P R AR J8 7 o

SRS T 2 BB E U AL GC-MS 1R
SUEIE, @I TR RN R .
TH S ARARLEE DR R IR A O R EORT I AR 4R 9%
WA, 10 HEFESAHRLEE KT 0.9, 10 fEZ R
BARANIC B I E SR A, GC-MS AR AL, 13 W
AR IR 22 < Bl 20 3% P S0 1 ) vk 5 LR A1k
SO, R T 2P BN v
R RAT B 5 A A S RHE, St 3 A 5 402
FRRRIEIR, & 5700 2B AR S B g v 1 0
P NAE TR R 52 . BEIROCFE B R AE 24>
B B0 SO PR A A S B A 11 NI, Py
XA o 2 3-FAR 1,2 NI A TiErs
B ATl A, 2,6,10-—=H
Fo-1,5,9-+ ki = a-MIRIE . o-F MR B-
TR 8--y-F W . y-F - . SRR,
LR Ar MR D5 FRRE . A5m R
ARTEEY, 2RSS S O R AR}
A, AR A BT R R 4 2 2 <[ B 4
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