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GC-MS Analysis and Anti-hepatic Fibrosis Effect of Volatile OQil from Celery Seed by Different
Extraction Methods

QIAO Mingl, YANG Jianhuaz, ZHU Yiz, REN Chunhui', HU Junpingl*(].College of Pharmacy , Xinjiang Medical
University , Urumgqi 830011, China; 2.Department of Pharmacy, The First Affiliated Hospital, Xinjiang Medical University,
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ABSTRACT: OBJECTIVE To analyze and compare volatile oils from celery seed by different extraction methods and their
effects on proliferation of HSC-LX2 induced by TGF-f1. METHODS The volatile oils were extracted by Soxhlet extraction
method and steam distillation, their volatile oils were identified by gas chromatography-mass spectrometry(GC-MS), and
experimental data were comprehesively evaluated by using principal component analysis(PCA). CCK-8 assay was used to detect
the effect of volatile oil from celery seed by different extraction methods on proliferation of HSC-LX2 induced by TGF-B1.
Determination of laminin, hyaluronic acid and type III procollagen peptide in hepatic fibrosis indicators of HSC-LX2 cells by
enzyme-linked immunosorbent assay. RESULTS  Thirty-six kinds of volatile oils extracted by Soxhlet extraction method were
separated and identified, while there were twenty-six kinds of volatile oils extracted by stream distillation. There were thirteen
volatile oils in common. CCK-8 method showed that the volatile oil of celery seed extracted by Soxhlet extraction method had a
stronger inhibitory effect on proliferation of HSC-LX2 induced by TGF-f1 than that by steam distillation. The hepatic fibrosis
indicators in the cell supernatant of high-dose volatile oil from celery seed extracted by steam distillation and Soxhlet extraction
method was significantly reduced compared with the model group (P<0.01), while the hepatic fibrosis index of Soxhlet
extraction method group was closer to that of the negative control group. PCA results showed that the first one was selected as
the main component, containing 95.277% information of the original index. 2-butyny-1,4-diol diacetate, 5-methyl-1-hexanol,
2,5-dihydro-1-nitroso pyrrole, 2-hydroxy-trans-cyclohexanonitrile and 2-methyl-1,6-heptadiene were contributed to anti-hepatic
fibrosis a lot. CONCLUSION The volatile oil extracted from celery seed by the two methods has great differences in type and
content, and the anti-hepatic fibrosis effect is also different in vitro, which lays a foundation for further study on the volatile oil
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of celery seed and its anti-hepatic fibrosis mechanism.

KEYWORDS: celery seed; extraction methods; GC-MS; principal component analysis(PCA); hepatic fibrosi

5B 4E 24 o (5 i) R I BHE P KO
Petroselinum crispum, VAFHIRANZ, 4N yH
P, BA@M M, WEIRE. EXRIEZ
Dige, WHTkELIE. WERAR, SiE. 5
B Hh B R R E N, O A R AR . R
TIARJE AR ILFRL . AR EE . HE ETH
WKL 52 77 HEL AR S R0 T DR JRe RIORE 55 22 Fh 4 1 24
B E LA R, FRTAEERIBELWHA N
Karapshe uruke, 711154 Tuhumi, 72T EHE
YIR T Apium graveolens LW B sz, 3%
%5 3G R, EAMERI . M AR X 38, JE
MBEEMIRE A FRTBEEAFEMNETRIT
AN BEEZMAEAIEEENY N, EEAE
AEATEIIR . KRS T HEIRERS . m
M. EEad. EURTEY. ERMLEDSE
ZHEEY, HATE AR ITRTRE 2R
Wk, T 2SR B PSR
TR R B I A R A e s B
F Al & W) B B e 22 pl . DR IS A0 5 4 922
ST, R R TS R A ST AR 4
R, BATRE R A AR AR . B2 B
WAEW], ERe PN R 2 AR R TR R, A
PUBIRAE . BT HRIFRIZHME, g
RIS Ar304T 7RG, A i A e
TRBATAEY . FERIE W SRS 40 JL
L&Y, HH4r B8R T PRG-I T EEIRRER)
T LR G-1E T F-4,5- 20RRK), R &
B IE T BRI o 1 o 2 B 1R )
BR 1 RESYEIT R0 R I 00 06 A 0, IE RS LK
o €T EZ NI 2 i e N (e R A A S E e
CUZATT e RS I/ P 4T ) [ X — 2 2401

AN [R] 42 B V2 068 52 B AL 27 1o AR K 52
Wi o K ZE A ZEABIEN O H O R R BT
AR s 2R PRI OV FH 4 ) [0 37 T Pl
JRBE, A A ) J5T A — T e DR AV R i AR
Fir AZE B R B o WA I T4 SR 7K 28 21
AR IR BUER BT S T4 &0, 1l GC-MS
I3 M1 EE AN [R) 7 k4 B 7 3 1 H5 R h Fh SRR 5
BIE R, SCHPEE R T TSR AV
Hrs CCK-8 VAl AN [F] 77 ik 42 B 3 144 it

+2626 - Chin J Mod Appl Pharm, 2019 November, Vol.36 No.21

X AL A KK 7 B1(transforming growth factor-B1,
TGF-B1)i%5 S 1) HSC-LX2 MEFA IR ; FEEX S
W B I HSC-LX2 40 Hid 7R i £F 4E 4L 48 5
NEFEEA. NG TR RIEKS &,
NITT Ja BB 5T TT R B4 5 Sk i
1 E5RF

Quattro micro'™ GC-MS Bt 1% (3% E Waters
A, AR N DB-SMS B4 B (30 mx
250 mm, 0.25 pm); Galaxy 170R % CO, 40 g 5 7%
i+ HERA SAFE KS % T{E & . Motic AE31 {3
BRI E MBI (3EE Thermo Scientific); 3-18K Y
EOHL(GEE Sigma); Multiskan Go 4= K BEFR X
(3% [ Thermo Fisher): #EA&MAEI A R IR
Bk E BT LimAEE S .

R T OB ARG A IR A TR AT, Hit
T Z30142203); & 75 B F R B (9 Sk AR I R
ST RHE A R A E], #iE5: 20171006); HSC-LX2
Y R BH 7 5 = K 2 28 — i I B B R 41
SEEG FRL A TGF-B1(32E Novoprotein, #t5:
0506S354); CCK-8 ikifll & (At 5 Solarbio, #t5:
CA1210); NEWRERRF &S : H141). NE
K% E A RA A S H148). ALY AT I 5 ikt
A& T H212) H EETLRAYA R A
A= Jif 37 (35 B Gibeo, #it5: 41F3013K); DMEM(5
BB R RIS . T130022). PBS 22 (1)L 5 -
SH30256). 0.25%ERFHE S : SH30042). XFi(FH
R, BEER, LS. J130023) 8 — F EE 6K
(DMSO, #t'5: J130231)¥04 [ 2 EH Hyclone; &
K GEE AR A b al, W8 AR E T L SR
YAk THF T
2 HEESHR
2.1 ZEIREIE

HERIARI TR 2e 1 25 g, FHIE4REly, B
TRRERSEWORDE T, Bl 130 mL A i ¥
(60~90 C)AHEEUAR, HREUREE 60 CHMERIE
TP 8 h, H & R AR IR R 2 L E Nk,
BREEEARRERGMERY, BHhER
4.81%, FFA H 3 B ARG R AT
2.2 JKZESREWE

AETAR AT B3 T 50.00 g B T BRI

R E AR 255 2019 4E 11 H %8 36 55 21 )



o, N ZETEIK 300 mL, 4% E 2588 2015 H AR DY
ORI EVE” GBI 2204) FE TR T SE
THERM .. A 6 h, HLOEYBEARKE
WRAIHR A, 2 T KB R AN T ok 1 5 B9
T, 1R 0.58%, K15 30 I i 25 4
WG AR RAT
2.3 GC-MS 7 #r

ik )y DB-SMS 4 47 9 A (30 mx
250 mm, 0.25 pm); #HS AR DR
B 270 C; BIFAlE: WHIEE 50 C, L
5 C-min”' FHEF] 280 °C, f£4F 10 min; HHEEE
1uL, 233k 200 @ 1. &I 7RSS T
(ED), FiirSEER 70eV; BFIRILE 180 C,
FORE 250 °C, JEEHIEE A 40~400 m/z. 2
ol 7 VAR B S R e 3 T L 1

100 26.56
A
26.27
24.61
1197
233
26,62
2674 3339
3008 /3633
16,78 13084 7 4086
lllllll AML.AlLJll
0510 15 20 25 30 35 40 45 50 55 60
t/min
100

%

0 5 10 15 20 25 30 35 40 45 50 55 60

t/min
1 TR ERBFRTFERBOEE TRE
A-RKIRIE: BKAESAEMWIE,
Fig. 1 GC-MS total ion chromatograms of volatile oil
components from celery seed by different extraction methods

A-Soxhlet extraction method; B—steam distillation.
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Tab. 1 Analysis of the components of volatile oil extracted from celery seed by different methods
i AT
B amin e b BTFA T ER KRR
REUE A%
1 1727 3-FRE3[G-FHH2-THE)SH]-1-TH  3-methyl-3-[(3-methyl-2-butenyl)oxy]-1-butene CiHiO  3.03 —
2 1.774 4R 4-pentyn-1-ol CsHgO 252 6.82
3 1.821  2-T frIE-1,4- i FE XUBS R Fig 2-butyne-1,4-diol, diacetate CsH 004 5.28 —
4 2.068  S-FHIL-1-CUEE 5-methyl-1-hexanol C;H,,0 1.92 3.12
5 2,115 4-FFEOReE 4-methyl-piperidine CgHpsN 7.26 -
6 2127 3-TiEFE-N-(2-1y 1 F ) T i 3-nitro-N-(2-thienylmethyl)-benzenamine C1H(N,O,S  6.70 —
7 2.197 Pk cycloheptane C/Hyy 4.76 0.53
8 2291  S-FEFE-2-CUkR 5-methyl-2-hexyne C;Hi» 6.31 5.19
9 2338 2.5-&-1-TEAHFE AL % 2,5-dihydro-1-nitroso- 1H-pyrrole C4HeN,O 2.95 -
10 2562  2-F%E- kA H 2-hydroxy- trans-cyclohexanecarbonitrile C,H;\NO 477 —
11 2.656  s(+)-1-FFE-2- R R AR T s(+)-1-cyano-2-methyl-azetidine CsHgN, 1.30 —
12 2,703  2-FEE-1,6-FF 4 2-methyl-1,6-heptadiene CgHy4 0.23 3.05
13 2938 JNEE citrulline C¢H3N30;3 1.26 5.30
14 3.020  4-5-EEIR 4-chlorolysine C¢Hi3CIN,O,  0.41 -
15 3361 hEHE-L-FEE R nitro-L-arginine CeH3Ns04  0.70 —
16 5.065  1-FFE-2 Rpi k- b 1-methyl-2-pentyl-cyclopropane CoH g 0.54 —
17 7.286  3-HRE3-ZRILIVEIN T ke 3-methyl-3-phenyl-azetidine CioH 3N 0.58 —
18 7.404 - B RE(H HERE) 1-dodecanol C1oHs0 1.24 —
19  8.003 IEER arginine CeH1N,O, 045 —
20 8203  THEE n-butylbenzene CioH 4 2.56 -
2 10095 AZI g; H%-N-m-(ﬁé% L g Jot Ik )-2- T Tk 3 - i\;—:;tr}:i)(fll-N—[4—(3—hydroxypyrrolidinyl)-2—butynyl]— CLHNO, 234 B
22 20530 7-UER[A.1.0 RN 7- T3-S [4.1.0]B8k2  7-bicyclo[4.1.0Thept-7-ylidene-Bicylo[4.1.0Theptane  Ci4Ha 023 9.19
23 25384 A-(4-FHERIE)-1,5-DRI i;l(:—methyl—piperazin—l—yl)— 1,5-dihydro-imidazol-2- CeH N0 041 _
24 26.042  8,11-1+ )\ R g 8,11-octadecadiynoic acid, methyl ester C19H300, 2.09 —
25 26.160  N'-(3,4- 3R JERIE)-3-ME e H L N'-(3,4-dihydroxybenzylidene)-3-pyridinohydrazide =~ C;3H;;N;O3  1.31 —
26 27.500  FIE-FRZELE octyl-cyclodecane Ci3Hse 5.37 —
27 27.664  2-H oA A EE 2-methyl-1-hexadecanol C7H360 1.38 —
28 29.404  1,1-bisCEAL T e dE) - gl e 1,1-bis(dodecyloxy)-hexadecane Cy4oHg,0, 2.77 -
29 29.533  1-(LJEEEL)-1+ )\ 1-(ethenyloxy)-octadecane C,oH400 3.54 -
30 31.496  2-t kiR R A O 2-myristynoyl pantetheine CosHuN,OsS  1.17 —
31 2,174 2.5-&(-1-V Al FE AL % 2,5-dihydro-1-nitroso-1H-pyrrole C4HgN,O — 6.32
32 1.669  2-Tfi-1,4- & 2-butene-1,4-diol C4H;0, 1.04 048
33 1.833  1-EIE-3-HIE-2- T 1-amino-3-methyl-2-butene CsH; N — 0.41
34 2.174 1- L% 1-nonanol CoH,0O — 0.64
35 2209  2.5- & 1-F s FE- 1 H- g 1H-pyrrole, 2,5-dihydro-1-nitroso- C4HeN,O 1.22 0.21
36 2315 N-FHE-2-FEEEEIA T ki N-cyano-2-methylazetidine CsHgN, — 1.02
37 2374 4-F-PEE 4-chloro-heptane C7H,5Cl 1.98 4.12
38 2597 s(+)-1-FHE-2-HEE-EA IR T s(+)-1-cyano-2-methyl-azetidine CsHgN, 0.19 522
39 2,644  2-2.F:-1-CF 2-ethyl-1-hexanol CsH 50 — 2.64
40 2.726  35-HE-1-CF 3,5-dimethyl-1-hexene CgHys — 2.78
41 3.032  11-“HERZE)-H Ok (1,1-dimethylethyl)-cyclohexane CH,0 2.01 1.76
42 3173 2,6,6- = HRE-XA[3.1.1] -3-F - g e 2,6,6-trimethyl-bicyclo[3.1.1]hept-3-ylamine CioHoN - 2.69
43 5.899  4,6-% 4 4,6-decadiyne CioHia — 9.52
44 8.755  1,2,3,5,8,8a-/NAZE 1,2,3,5,8,8a-hexahydro-naphthalene CioHy4 — 3.75
45 11.775 BRI H -2 - K LR hydroxymethylene-2-nitro-benzeneacetaldehyde CyH;NO, 1.29 1.45
46 12.986  N,N'-bis(2-#& ZF)-JR & N,N'-bis(2-hydroxyethyl)-urea CsH2N,05 — 1.97
47 21.424 3-HIRSEE-REME-4 5-f5 3-tolyl-isoxazole-4,5-dione dioxime C10HoN;0;4 — 1.09
48 21.553  (2)-5,8,11,14- 184 TUJHER H g (2)-5,8,11,14-¢icosatetraenoic acid, methyl ester C,1H340; - 2.97
49 22.881  8,11-1 )\ B H fig 8,11-octadecadiynoic acid, methyl ester C19H300, — 5.02

e RN AR E.
Note: “—”means not detected.
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F 2 TGF-BI A [ W fofk F B 8] xf HSC-LX2 ZIMIEFE £ 9% (X £ 5, n=4)
Tab. 2 Effect of different concentration and time of TGF-B1 on proliferation rate of HSC-LX2 cells(x £ 5, n=4)

. HE 24h 48 h 72h

ng'mL™! A1H NS F1/% Al AN F7/% Al NS F1/%
25 5 A - 0.183£0.004 - 0.175+0.004 - 0.210+0.001 -
I 1 e e 2 - 0.395+0.102 - 0.671+0.023 - 1.739+0.197 -

TGF-B1 5 0.347+0.054 77.35+0.75 0.711£0.072 108.1143.26  0.573£0.109"  23.76+2.65

10 0.501+0.028 150.72+0.62 0.775+0.042 121.1042.61  0.596+0.035"  25.24+2.41

20 0.511%0.067 154.71%0.86 0.820+0.103 130.1244.51  1.316+0.136 47.63+1.04

40 0.695+0.105" 215.52+1.96 0.894+0.110 14521£5.62  1.311x0.185 72.13£3.65

80 0.640+0.108" 241.49+0.21 1.093+0.079"  177.59+2.54  2.472+0.145"  148.51+2.54

100 0.803+0.101" 292.45+0.26 1.755+0.081%  318.39+6.26  2.728+0.177"  164.54+3.22

E: SEEXTRALEL, VP<0.05, PP<0.01.

Note: Compared with the negative control group, "P<0.05, ?P<0.01.
2.4.3 CCK-8 VERMAFE iR IR TR 45K
WX TGF-B1 75 5 1 HSC-LX2 8 58 (1) 521 K 20
IEW AR A e bR S ERE O SR K
WA HSC-LX2 4Hf, LA 5x10* -mL™" #5F 96 4L
B, BEFL 100 pL, 24 h J5 e HR 20 i 58 4 05 BE 3
LRSI, WAL ZH | s FH BT 4L (FE PR R )
AR PIVERT BH (A& 254), 4 DNEAL. B
NG 100 ng'mL™" TGF-p1 MB35, FHE
SHRZAMAN S 0.5 gmL™" ¥ 25155
FEW, B4WAHE 100 ng'mL ' TGF-B1 FAE F7
ARBU T3 FHE R, Ki9% 48 h g, FBEARX
T 450 nm WA T E &AL A E, WARHHEZILT
A EEUPIME, 424 Nt EOAR R 7 B B T2
TR MO AR A AR AT R . SRIRTATEE 3 IR
JH il BB 4 25 W B35 (ELIS A) I 52 41 . | 3% ¥ o i
B R ER  J2HE & A AT A R IR R R & & T 4%
FoHRARA UL A . 4H MR 2= 1—(4asogmzs) —
Ausoczen)/ (Aasomirey —Aasoczr)]X100%

2 Fh 7 iR B S8 4 i 35 B A R
TGF-B1 i S HSC-LX2 5 (P<0.05), Hmil=x
b $ EL A 77 B PR S KT 3G O, Forh R IRHR AR X
(RT3 148 A 3t HSC-LX2 B85 () 2 1w Tk
AL, ER A Z ATk 89.2%. 5
PEXTREZHAR L, BERYZH AN B I I A 4R AL e br
FEREETEP<0.01); SHEAAMLE, KES
FRABAN 2% I $ B 77 o L 40 . 355 ¥ R BT 47 44k
Fabr & & 5 3E MK (P<0.05), 1R KSEEEFIE
P A AEAL FR Frods W 5T R 58 0 1 B Mo
BAVUFA4EER . 855 W3R 3~4.
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R3 FRFTERBAFETELBA TGF-p1 % T #
HSC-LX2 ¥FH W & (X £ 5, n=4)

Tab. 3 Effects of the volatile oil extracted from celery seed
by different methods on the proliferation of HSC-LX2
induced by TGF-B1(Xx £ s, n=4)

45 maops R opgy R
pg-mL %
E{EPapiEEN 8 - 0.197+£0.004 -
I 0T FE 2L - - 0.996+0.081 -

s FHERT 4 - 0.5 0.326+0.012”  83.6+0.071
AR (TGF-B1) - 0.000 1 1.622+0.174" -

2 KIGHIGE 005 0.902+0.1467  11.7+0.27

1 0.6660.082”  41.3%0.63

2 0.283+0.081°  89.2+0.56

IKFEARFEMNE 005 0.758+£0.1067  29.9+0.87

1 0.505£0.103”  61.4+0.36

2 0.345£0.052%  81.5+1.42

TE: SRR R4S, VP<0.05: SEURI4LLLE, PP<0.05, PP<0.01.
Note: Compared with the negative control group, "P<0.05; compared
with the model group, 2P<0.05, *P<0.01.

2.5 FERSHT

DL LA W (R A G I T AR O HB bR, FF R I ER
BUERK 28 SRS (1) 13 AN LA 08 1R AH X 0
[ ARBEAT bR Ab PR FS, R SPSS 19.0 B 1E47
FERIHT, GRINE 5~6 MK 2. DURFEE>1
JbniE, JERBUE—MENERS, A 1 RHIE
BN 12.386, J7 ZTTHREE N 95.277%. K BLHRHE
MR IR LA 3(2-T Fedt-1,4- i 3 XURE PR I55 )
A(5-FFR-1-C ). 9(2,5- - 1- Al FE L)L 10(2-
IR IO 12(2-H - 1,6-5F @) 8K,
5 — E I IR EL A R LUK, BT
P X LA RS0 25 A A DTk e sk .
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x4

cells(x £ s, n=4)

TR 7 R R B 3T 4E K 3t HSC-LX2 40 o BF 4F AL 48 AR 9 B (X + 5, n=4)
Tab. 4 Effects of the volatile oil extracted from celery seed by different methods on hepatic fibrosis indexes in HSC-LX2

I H SPSS 19.0 #4347 e it 242 b B, 1F =%
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T SRR AL, VP<0.01; SEIRAE, YP<0.05, YP<0.01.
Note: Compared with the negative control group, YP<0.01; compared with the model group, 2p<0.05, *P<0.01.
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