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BFEAEFHF T 5 G E ARG T 227 FAEL TR . ik EA
Tz E AR E RN B &5 BB+ WIEL MRS, e A EiE-Fogef o
REES NIST EERE PN ER L MG E. ER EHNE 163 MIELEH KL,
KEH 13 EEE, SHHELAMKRSSEERN 96.35% HPFEMFROZFTEE. T
FEER. RTER TR, p-41FEE. WAFRE. RAE. THIEKBL ) E A8 A
RAERANESE, S6XMATHTIERBENETNFHNAZ. BRI EEHM. ik 2
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HS-SPME-GC/ MS analysis of volatile components in
Yi-Zhi-Wen-Dan granules

LI1U Junfeng®, ZAN Junfeng?, WANG Ping®, YOU Qiuyun®, FANG Ying', TIAN
Daizhi®, ZHANG Liping', GUO Xia®
(1. Key Laboratory of Chinese Medicine Resource and Compound Prescription, Ministry of
Education, Hubei University of Chinese Medicine, Wuhan 430065, China;
2. Pharmacy School, Hubei University of Chinese Medicine, Wuhan, 430065, China;

3. Institute of Geriatrics, Hubei University of Chinese Medicine, Wuhan, 430065, China)
Abstract: In this paper, Yi-Zhi-Wen-Dan granules (Modified Wendan Decoction, MWD) was the
research object, to establish rapid, convenient, environmental friendly, low sample consumption,
easy to achieve automation and combined application with chromatographic analysis technology
for traditional Chinese medicine volatile components analysis. Headspace solid phase
micro-extraction (HS-SPME) was applied for the enrichment of volatile components of MWD,
followed by gas chromatography-mass spectrometry (GC/MS) analysis, and then the mass
spectrometric data were analyzed based on NIST spectrum library. In total, 163 volatiles were
isolated and 73 components were determined, accounting for 96.35% of the total content of all
volatile components. The main chemical compositions were Linalool, Methyl eugenol, Methyl
isoeugenol, B-Asarone, Euasarone, Zierone, Butylidene phthalide, Senkyunolide A and
Trans-ligustilide, etc. According to the related literatures, the possible sources of these compounds
were herbs in MWD prescription that contain large amount of volatile oil, such as Zingiber
officinale Rosc., Acorus tatarinowii and Ligusticum chuanxiong hort., etc. The application of the
HS-SPME-GC/MS technique can detect volatile components of MWD efficiently, and it may be
applied for the analysis of volatile components in drug-containing serum and brain tissue fluid.
Key words: chemometric resolution method(CRM); Yi-Zhi-Wen-Dan granules (Modified Wendan
Decoction, MWD); headspace solid phase micro-extraction (HS-SPME); gas
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chromatography-mass spectrometry (GC/MS)

0 55

ZAEMHIR (Alzheimer” s Disease, AD) J&&4E NBERE BRI I i im K &, f&
S AR 3500-4000 7 R e SR D, 7 S 3 [ SR A 4k o i IR s AN R 2
JE S = KRBT NP, Hofe SR AR LI S A T R P2 B, 25 % R R ik
PAHNL 24 22 T AR 2 IR AL, DANE AR a0, SRR S i (K
—IRIE ) PR G T “IRIEZ 7, 4546 AD FFEASRHLRIIG R 06, 1 & mfS il R
87 ZZAERIRRN RS, KBRS AD B AR B R IT 2. %
TR LI 7 R I, 28 8 5L 0k A g i 15 S BB AE R Ge it . /N
Y1 P FE S B A PR R KT, Bz ZRALIEERThRE . FRAIK Tau 25 (i FERERR AL /KT BL &L
— ERR R LIRAR A AL AN ) i 2H 205 B 1 S5 AR 1A B 2es AD BLAYK B ) e 12 BE J1IAE
o ZET AR O R oR, HA 24 M e BRI R 41 A INK c-jun BEER AL /KT F1
MR A, TR EIHT AB MR 4n st P, 5 25 0E T R R4 p-INK
1 pS3 1K PR L AR R 0o £E1% 7P 26 5 0547 A0 VEAS DA R 3R 1, DS
HpEal, AR T a8 BRSO E AL RS, dEmE s e AD IR N .

A TGURIE 5 R FH T00 25 [ AR A R B 4 A SO itk - BOE B R, 2 AT 2 A it
SN A BRI AT A AR T 25 8 R E R v FRE R R BEAT AT BIT A, AT 2
SETPEL WEL AR AR ED . E TS A sh AR B S itk o AR R B 1 25 2 R A
SO M 1 o A

1 SIS

1.1 ES5EE

Trace GC Ultra-1SQ MS S AH (- i XA, Triplus-HS H3hiEFE &2 48, Xcalibur T.
YESEFI NIST2011 #% % (Thermo Scientific, £ED ; FaHEAMMAFEDERE, K. 100 um
B OHIEEESE G (PDMS) | 85 um B (PA) 65 um B2 B/ 2% (CW/DVB)
A1 75 um BR5> 10598 — I 3ERES e (Carboxen/PDMS) 2HL£T4ESk (Supelco, ) , fi#
PB4 U B PSR AL B, B 20 ml B THASRES, EA2N 20 mm ) PTFE/
W ERERG R AR U B 5 (CNW, i) 3 AL204 Ji43 2 —K°F (Mettler Toledo, #i+) ;
B TR ESINASEE (Talboys, EED .

SEZHG BT FHAA 2 o 2 B AB RO A e ] 7R = it . 20110801) 5 Be il alRE K =

121 #ikMabs

I35 B R ARAURE, RS # AR BGAREE &, BT ISP, & B8y, B, EHR%E,
B &
1.2.2  TRZEAREE

B 2 45 PR AL R RE I, 80°C AR 20 min, 4 A\ 2R HR T 4L 1 T-3hist L 48,
SPME #£HR 10 min, g [514€ H 2T 4 Sk 3 57 B NS A REERE T, BEFH 5 min.
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1.2.3  GC/MS &

85 ik TR-5MS B4 M (A (30 mX0.25 mmX0.25 um) ; it ff: Plimal
SEANERES, WEN 1 mlmin, EEIESE 60°C, {£%F5min, LL5C/min KFHLEZRTE
180°C, fR¥F Imin, FFLA 20°C/min HFHEIEE -5 260°C, FREF 6 mins  FEAE Ao i o 1%
g 1R B2 280°C,  BSFRRE N 230°C s Ariaif A1y 2 min, i1 LA 20:1 143 bbia
17 38 min; SIS EIYE, HEHIE 70eV, FEVEME 50-550 amu; 1S EKR

90 R NIST 2011 JFith itk kG 2% .

2 ER55h
2& Xcalibur TAEREEHEALBE, SR AU T A — T H 5 & 7 B R 5 41 o A B
Iy e e, MRYE SRk UG AT BT RS 2 NIST B R 2R, 256 i i F 19 N AT A0 5 Sk
BORMZXT, B E AR ST R IR 2. K] HS-SPME-GC-MS M J7 ik il b 4% 2 vk i 2y
95 163 ff, FELEHT 6 min F 21 min FREFAIX IR LSEFRIE, KB 1) ;5 &% NIST i
JBE R SCHR, FESs e 73 R A, SRR AT K 96.35% 5 oA S AL S o S U5 AR
TEMTE. 51T EmTER. B -4y, RKA¥R . AR, THEREL. PN A,
RRFEANERSS, SEEEINB -, WRYIERRRZ . S5 A SRR L 3 BRI E
HHERE EE)  AEWE. NE%EAM. BARGEILE 1 &L 1.

100
100
%0
80
701
© 304
20
104
ol . . J\)Mmi A W MMJLL\I'N/ i b\wﬁmﬁu h}t . i i
ST T Renton Timemin. TR F
1 HS-SPME-GC-MS 73-#r it B il AEATORE Hh 4% 4 1 B £ 1)
Fig.1 Total lon Chromatogram of Volatiles of Yi-Zhi-Wen-Dan granules
105 # 1 FRRHIRL HS-SPME-GC-MS 43 #7 45

Tab. 1 HS-SPME-GC-MS identified Chemical components of volatiles in Yi-Zhi-Wen-Dan granules

RT SRR FEXLAFR a7 LHTE  HIES
TR %
6. 77 2~ Mg g 1H-Pyrrole-2-carboxaldehyde CsHsNO 95 0. 045
7.16 K Benzylcarboxaldehyde CgHsO 120 0. 066
7.42 IS T A cis-Linalool oxide C10H150, 170 0. 062
7.53 4- R 4-Methylphenol C7/HsO 108 0.031
7.66 S A T R trans-Linalool oxide C1oH150; 170 0.043
7.83 77 R 3,7-Dimethyl-1,6-octadien-3-ol C1oH150 154 2. 740

-3-
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RT HSCERR JEXCAFR ¥R SHFE  HIES
R %
8.21 F W maltol CeHsO03 126 0.013
8.26 7 I B Levoglucosenone CeHsO03 126 0.075
8.75 e WERR N I-Camphor CioH160 152 0. 029
8.81 A7 A Menthone CioH10 154 0. 125
9.09 2-iE,; L(-)-Borneol CioH150 154 0. 742
9.15 (-)-4-i i B2 (-)-4-Terpineol CioH10 154 0. 630
9.28  2-(4-FHEEZRIL) 2-(4-Methylphenyl)propan-2-ol CioH140 150 0.106
-2-JE
9.39 a-FA alpha-Terpineol CioH150 154 0.851
9.47 4RI, 4-Allylanisole;Estragole CioH1,0 148 0.015
5 I
9.59 2-(4-TEH S Cyclohexaneethanol, b,4-bis(methylene)- C1oH160 152 0. 092
5£)-2-Fi - 1-1F
9.72 PEAERE cis-Geraniol CioH160 154 0. 207
9.81 7-EW5-2, 6-F% 7-Octene-2,6-diol,2,6-dimethyl- C10H200, 172 0. 035
2, 6-HI%-
9.94 5-F4 FH L 5-Hydroxymethylfurfural CsHeO03 126 0. 107
10.06  5-FJk-2-(1-Fi%E  5-methyl-2-(1-methylethylidene)-Cyclohexanone ~ CyoH160 152 0. 455
T2 HE) R
10. 72 Ei Thymol CioH1.0 150 2.125
10. 84 fiy L Carvacrol CioH1,0 150 0. 190
11.08 X2t ayE AR 2-Methoxy-4-vinylphenol CoH1002 150 0. 151
i
11.58 TG d — Limonene glycol C1oH150; 170 0.128
12.21 T Methyl eugenol C11H140, 178 2. 987
12, 36 7 B Vanillin CgHsO3 152 0. 282
12.54 IR EKip I-Caryophyllene CisHa 204 0. 004
12.92 (x50 7T HMH Methyl isoeugenol C11H140, 178 2. 948
F ik
13. 36 B T, E B shyobunone CisH240 220 0. 246
13.46  UmzD 7T HmH Methyl isoeugenol C11H140, 178 1.624
F ik
13.58  3,4,5-=H &I 3,4,5-Trimethoxyphenol; Antiarol CoH1,0. 184 0.161
i
13.64 R E TR 6-Epishyobunone Ci5H240 220 0.189
13.83 S BT Isoshyobunone CisH240 220 0.198
14. 02 iR Elemicin C12H1603 208 0. 089
14.06 o %k A EWE a -Calacorene CisHao 200 0.027
14.11 - Nerolidol CisH260 222 0.163
14. 24 o -40 ik a-Asarone C1oH160s 208 1. 348
14. 46 WA Globulol CisHz0 222 0. 087
14. 54 Rz A Spathulenol CisH20 220 0.278
14. 62 WA Caryophyllene oxide Ci5H20 220 0. 080
14. 92 B-2H1 ¢ ik f-Asarone C12H1603 208 15. 798 *
15.06  SEEMIAENL Isoaromadendrene epoxide CisH240 220 0.044
/)]
15. 09 E Epiglobulol CisHa60 222 0.033
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RT HSCERR JEXCAFR ¥R SHFE  HIES
R %
15.13  HFBWRHEMLY aromadendrene epoxide CisH240 220 0.196
15. 18 B- QAR B-Guaiene CisHas 204 0. 147
16.22  LESE-RKEH Dehydroxy-isocalamendiol CysH240 220 0. 582
R
15. 28 Y- EERE A y-Cadinene CisHz 204 0. 088
15.35 T-Muurolol T-Muurolol CisH260 222 3.129
15.45 a- B (-)-a -Cadinol CisHa0 222 1.804
15.52 TR P B Butylphthalide C12H102 190 6.273 #
15.58 R < ik Euasarone C12H1603 208 14. 658 *
15. 69 it Il Zierone CisH2,0 218 4.526 #
15.75 TRHEIRTR Butylidene phthalide C12H120, 188 4,138 #
15.88  (+)-Eiiig AR A (+)-Acorenone B Ci5H20 220 1.982
B
15,98  6-TH:HBE M 6-Butyl-1,4-cycloheptadiene; Dictyotene CuHis 150 2.104
1,4
16.09 2,4,5-=HEIEIHK Asaraldehyde C1oH120, 196 1. 076
HH B (4 27 )
16. 28 P AR A Senkyunolide A C12H1502 192 7.271 #
16. 35 HTIE IR A Sedanolide C1H150, 194 3.522
16. 42 S E A N Trans-ligustilide Ci3H360 190 6.620 #
16. 57 S E T R Isocalamendiol CisH260; 238 2.518
16.67 3, 7-"HF-2,6- Geranyl isovalerate C1sH260; 238 0.098
I A 3
TEREE
16.80  HRWUEILEILD) Ledene oxide- (11) Ci5H240 220 0. 097
1
16. 89 IR 57 Ju i g Isobornyl propanoate Ci:Hz:0. 210 0. 089
17.03 B I calamendiol CisH2602 238 0. 054
17.12 TS Y ligustilide Ci3H360 190 0. 328
17.19 6, 10, 14-=H & Hexahydrofarnesylacetone CigH30 268 0. 366
-2 Fik
17.23 AR Curcumol CisH240; 236 0.082
17.43  Z—&EHTH=R (-)-Neoclovene-( I ),dihydro CisHas 206 0. 165
I
17.54 SRR R 5 Diisobutyl phthalate Ci6H2204 2178 0. 383
T
17.71 2,6, 10-=H 3~ 2,6,10-Trimethyltetradecane Ci7Hse 240 0. 043
TP
18. 17 AR FR, ML Phthalic acid, mono-2-chlorothyl ester C1oH240, 228 1. 089
-2-S LK
18.56 4R HIER T Dibutyl phthalate Ci1HClO, 2178 0. 782
[
18.78 5 Eicosane CaoHaz 282 0.038
19. 02 KA F Longipinocarvone CisH2,0 218 0. 104
10. 72 AR Thymol CioH1.0 150 2.125
10. 84 & Carvacrol CioH140 150 0.190
W * AR E S EERT 10 %I # ARERRAENE SRR T 4 %85
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3 4t

B IR N B 7 TR R A SR 73 M, REM AR NS, RS, G
K WRYE BT R A A SR PR R I, B — 4l Bk mT DA HE IE 5 15 7R 10 2 JE A A2
MOFD PC12 4HMU3EsE, B —4i-rFhfmiRAre e H AR 1-42 BMEMEH T NG108-15
MRS DL AR S AIE 71, AN, B 2SI R S A R B AR R T
JCEA R ER, wl@E M INK A5 (0 2R 38 B4 ) ol R A B 5 S 0 R AR
TR T:™, PR PRI R G R R s o — 4 S B AR M YA T 20 AR TR
LIS, BRI AR R, o —ASERERT LA LPS 75 5 1 A 2 i o 4 a1 e 2
GFAP ik H S FI BRI, HEMTT RS o —Z40-EBEFURURITE LA —. F5RamEE
HHRRK, BE IR ZEEAE R P B SA SIE DTSR . BLR B DUt
PU /MR EREE . BPoK S . AR EESE 5 T B A B 7 2, 2 — WA 25 M E AL )i
L SRR R R, SRR, V) PR A 28 25K SR K R B, I AE AR LA
KHAINREVEr B SGE, s R BTN EA, B RNRMWAS H 1L-18 .
IL-6+ MDA 7KF B i FAEG, SOD v& 14 W S 3 v, I 0 L AR B R Vo )11 25 P i A T4 38 T ) 2 ik
B2 ZH 2R IR A A SR R, PRI 8 DRI s, o) T e of P9 5 | /S ) PR A pR 2 R e
HAT W SRR

gx LT, o R R RN BE % A 5 BB A 2R Gedi S/ )N i o 240 A ot B SR 1
YR 5K, BE5RZ ALK RS . BRI Tau 25 A B BERR AL KT DA K, — E R L e i
T B0 2H 25 B4R 477 S5 IR AR R B 0 AD R KRR 2 STCAZ R I IE R, X SAIF AT 45 1
HE R VERY B —AHEEE . o —4HSERE, T A HEE. JAREE. A5 BERE N ) N R X
S 1) 24 BV 1 SR ANT B, IR AR 2 B R AERORE Y T T 22 SRR R 1 24 3 ) R B b R 4 T
ST, A I T RN B3 TR LTS 24k 25 R 2 SO 25 A0 0t 8 AR SR T 7 (vl 5
(RSN 792 o
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