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VRO ERARKS, BEFREAAHHRTE
WEMLE, RATANRATIESERERING
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HHMPEEERFIETHITEE, RAPBRERK
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1. %z

TRRAEVMBEERAMEREZ/IR, BE 18~
2 HERPEHGKELR Y .0 (SPF &) R4t
(4 ATE S SCXK(75)2002-0031)

2. NS

Angilent 6890N S #H % {Y (Palo Alto, CA, US-

A),5973N R (Palo Alto, CA, USA), £ 3ht#t 5
7683serise , Agilent i T ¥E¥5 (Agilent Technologies,
Palo Alto,CA), PowerLab/8s B #Eid R R4 (AD In-
struments , Australia), B #/L 8 fii (Powermac 7200/120,
Apple,USA), 2 B {4 (v. 4.2.2 AD Instruments, Aus-
tralia) '

3. B

YR KR Y X3 (Angelica sinensis (Oliv.)
Diels) B T4, /=t H AR & X3 CAP frig &b ;
NE kB YN F (Ligusticum chuanxiong Hort. )
MITREZE > IZMIE GAP MR ; B4
HERBHEWAIZ (Paeonia lactiflora Pall.) )T #
R, HEREM B X S RHEY) 3 3] (Rehman-
nia glutinosa Li-bosch.) # TR MR , =R B R K ;
E & R N B R P Y I &K (Corydalis yanhusuo W.
T. Wang) R ZE i df TLMAFH Bt A P ERLE D
¥ E (Cyperus rotundus L.)K FHRRZE " B E
h, RKENEHRHEYAKE (Saussurea lappa C.B.
Clarke) ¥ TR, =HZ@EWIL, Y LAMHZES
BMHEBREE, F& (PEARILMELH#) (2005 F
BOBUT ArdE, BANBKF LEPAIREATR S
L, WYHAYHR: 43 JIEF BA 2 &F
a; EWMEYBEMER: K109 B 455 BA
4.5g Bt 12¢ FH 4.5 K 4.5¢ XF 3¢,

ZORRAE

1. 44

FREL 10 5 4L 77 & (420g) & B DU 5 42 75 25 41,
BEHA NS84 . B . B . RE . EHER@G:
1.5:1.5:4:1.5:1.5:1) WHIARCH; R I10FLF R
(360g) MY BHAF M LB YE ). Q47 . B
(1L HAIERE SRR ESERMNA T MY
BNE FH . KES 100g, ZMBENE N 40 H,
RAKESKBERRABNELD, BRIHH
0.29%, 0.61%,0.70%, 0.52%,1.29% ,0.64%

2. GC—MS %-# #144

%A . A% DB-1701, AXEHAFQHE
(0.25mmx30mx0.25um ) ; # H O IR K& 200°C , & W) 2%
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REE 250C; BFAR. MHBEE OCHREF Imin, U
4C/min H)EBZFBZE 175CH#FF Smin, YA 1°C/min B
HEAEBZE 180CHFF 2min, B Ll 8C/min By H E F}
B = 210CH4 & 10min, 2. (100:1), #HERE
1pl; BN EK (HFE>99.99%) , M#E K 1ml/min,

BiEFM. BFERE (E) BFE, AERE
70eV, B F I i B 220°C, in 3 B3 200eV ; A #i i &
m/z 35~500,

3.0ABATEREEN S

BMREWHENE AT 18~22g; TRAEL 3
KB e I 5% B BR #E — ¥ (oestradiol benzoate) Img-
kg'-d?, LA+ EHEMFENSEE R KR
., FH4ARHEPRFE, BT Locke's BB PIH
Y, Ao LA 7 5 Bm K BI 50 B, — o
ETHHER, H-WMEEEKIGESLE, BT
20ml Locke's Vi {5 IR AR b, B BE 4 (37+0.1)C, &k
Bt ,pH 7.3, B A TN 1g M HA A (10mN) , F
B A0min, - FEWERE, AR TRKER , Fihit
YN

BSEIE 5k 5~10min IE X WAL, BKIMA G E
K EHA (oxytocin)10ul, KW HE N 5 ul/L, EH
15min FEMALEZRAY, EWUFELZAAY
A B B0 56 W BE ¥ 8 10mg/mL, KR ¥ E R 0.01mg/
mL, MEAYMBEEIIEFEEEEKRE N H
R, RATREFEZIHAANRLABGRTEN
WHRBEERWHERE GTEMRHFERENE £
(%), HTHEAKX IR%=(AHHNSB-RAFSH)/
KRB =100,

4 BFHEA G 5

ERBAON T EFRATEMERERN DT,
EPERAGUIRA N HEEMTZ ©, H4 Principal
Component Analysis(PCA )77 8: 5 R % il , A B 58 X 4
R 5 /N B KB WA UM 2 ] B ST R
B SRA PCA 77 8: 40 # X 3 i i & B R 9 1k 2 B
. HEEIRWNT.

(HWBZREMKECH 61T 535, MM TF 6Kk
B3 MERS, HEEBI TSP TEMNME
B, =R A EERE,

b 4z _C-MeanC
(2)4EH C #94R44L Cn ~“SdC °

(3)it FAak & 4K R=C"-C,

(4) B4,

EHXRPEBFER PERERKT 099 MTE N
HEZHEMEXERKT 099 WEBHE T —H N
R C e, RZUZAZ BN HE,

(5) EmE9Ho

HeHNTEENERESHFEWL, #TENS
S¥T . AT JE T 4% B 895 JE BE (loading , 21x21) , 18 4
5 [ (scores , 6x21 ) FI¥F 1 {E (latent , 4 4~), B EM
HFREEEGETHE, 23T RENTES
TR ENBEREE#TUTHRITEB,

(6)Logistic T 3,

2\ YN W] :LogP:l"{ 1fP ]

Pl & BE R E (0,1)

(MEF &),

AE RS AT R K8 B RE (scores,5 4T 4 51)
R HAEER, EHHED Logistc & # (LogP) Jy B 2
B, #TELENA,

=8 R

1. AFEM AR FTREFELBAS GC-MS
il

MEHESLEFRE(LAE 1)L aigeE
i S M R 4 b7 TAE 3 NIST tn B FE T e R ¥
SHRAEXXMHETHANELETY, HEEHARA -4
EHEEAMHENEBS SR, NERNYE WYG
BHKFEMEBEBEEBR>IPEERENSERT 198
S3ABA(RELD,UHEERAIBRNESEIEIRE
I ERNMBFEERY, A EBXFE LR NKSE
MMEEBERRNASY; XU HRAGTLEE
B 00 8 3 A 0 I B SO R 4 AT 53 BT VR

(BB 1 LEESETE L WY HEL B
MRS EEN YA NNSHTR, U5
X E RS KRR P, 40 cis—ocimene (peakl) 7E
URELZWMPHNESER 3.47%, MENY B L
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®1 NWin EHANHRAFBHRLETRNSRET 1%HLERS

NO. Compound

Retenti molecul

Origin and Relative contents(%)

on time ar weight A B C D E F
1 cis—ocimene 4.20 136.13 347 - - - 0.15 -
2 Cyperene 12.56  204.19 - 1.08 021 - 1.87
3 PB—caryophyllene 1356  204.35 - - 1.73 - 0.39
4 2-methoxy—4-vinylphenol 1404 150.17 1.80 - - - 043 025
5 2,4,6—trimethyl— benzaldehyde 1460 14820 1.60 - - 122 030 050
6 P-~eudesmene 15.47  204.35 211 235 178 106 4.49
7 vy-selinene 15.63 20435 - - 1.57 024 0.86
8 Curcumene 16.90  202.34 - - 2.79 - 0.83
9 1,4—cyclohexadiene—1,2—dicarboxylic anhydride 1764 15013 040 0.70 - - 022 113
10 7—methyl-3,4—Octadiene 19.84  124.22 - - - 1.47 - -
11 Spathulenol 20.08 22035 242 215 - - 078 157
12 1,3—cyclooctadiene 20.28 108.18 - - - 1947 - 3.75
13 Aristolone 2167 218.00 - - 2.23 - - 0.94
14 Eudesmol 22,19 22237 - - - 1.47 - -
15 (+)-longifolene 22.34  204.35 - - - 1.01 - -
16 2—methyl—4(2,2,6—wimethyl—1-cyclohexenyl)—2—butenal 2293  206.20 - - 1.99 - - 0.43
17 a-elemene 23.13 22035 - - - 4.66 - 1.03
18 Unknown 23.63  220.10 - - 1.18 - - -
19 Z-oa-trans- bergamotol 24.04  220.35 - - - 1.09 - -
20 B- cyperone 2493 218.00 - - 12.21 - - 2.57
21 3-butylidene phthalide 2513 18810 240 1398 - 015 288 3.40
22 2,3—dihydro—4—methyl-1H-Indole 25.56  220.10 0.27 12.16 - - 145 1.07
23 Unknown 2559 22020 - - - 1.98 - -
24 Caryophyllene oxide 26.50  220.20 - - 3.58 - - -
25 a-cyperone 2650  218.00 - - 2528 - - 4.33
26 Unknown 26.67 220.20 - - - 1.05 - -
27 Cedrenol 26.97  220.20 - - - 9.88 - -
28 Unknown 2739 192.00 - 2.34 - - - -
29 Unknown 28.14  220.20 - - 23 - - -
30 Unknown 28.83  204.20 - - 1.27 - - -
31 (Z)-ligustilide 28.32 190.00 70.73 31.73 - - 5630 4239
32 Neocnidilide 29.14 194.00 - 6.16 - - 1.49 0.87
33 4,5-dihydro—3—butylphathalide . 29.67  192.00 - 1387 - - 477 216
34 Unknown 29.10  220.00 - - 1.01 - - -
decahydro —1,1,7 —trimethyl —4 —ethylene —, [1aR —(laa,4aB,7a, _ _ _ _ _
35 Soe o Heyclommtohone. (1aR -(lacdaB,7a, 96, 20435 127
36 8,9—dehydro— Neoisolongifolene 30.76  202.17 - - 262 - - -
37 1,6—dien—3—ol -humulane 31.21 218.10 - - 1.65 - - -
38 1-fuoro—2—(2—methoxyethyl)—Benzene 32.15 21820 - - 1.88 - - -
39 (E)- ligustilide 32.75 190.00 1.50 - - - 1.08 085
40 Aristol-9—en—3—one 3292 218.00 - - 9.62 - - -
41 Unknown 35.89  236.20 - - 2.16 - - -
42 7 —isopropeny —1,4a —dimethyl 4, 4a.,5,6,7,8 ~hexahydro -3H - 3696  218.10 _ _ 1.03 _ _ _
naphthalen—2—one
43 Unknown 3770 23210 - - - 1.03 - -
44 2,4-diphenyl—4—methyl-1(E)—pentene 3792  236.16 - - - - 3.18 -
45 Unknown 38.49  270.10 - - - - 1.46 -
46 Unknown 38.55  232.10 - - - 4.51 - -
47 Unknown 3873 236.20 - - - - 2.48 -
48 Dehydrocostuslactone 4023 230.13 - - - 1372 - 1.92
49 Nootkatone 40.86 218.20 - ~ 3.92 - - -
50 Squalene 4398 410.72 - - - - - 9.00
51 Unknown 4588 260.10 0.78 1.85 - - 0.40 1.05
52 Unknown 46.87 236.10 - - - - 374 -
53 Unknown 47.68  236.10 —= = = = 4.69 -

& :Note A: Radix Angelica ; B: Rhizoma Ligusticum ; C: Rhizoma Cyperus ; D: Radix Saus-
surea ; E: Si-Wu Decoction;F: Xiang-Fu-Si-Wu decoction

“_» * & 9!'] i']
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tol-9-en—3-one (peak40) Unknown (peak41).7-iso-
propeny ~1,4a —dimethyl -4, 4a,5,6,7,8 —hexahydro —3H —
naphthalen-2-one (peak42) Nootkatone (peak49) 2§ , AJ
BEHERAMERAERERERSEST N hLEES

BmL,

G)EMNYHELRMPRLERS
KRBT AREMERERST EEH Cyper-
ene(peak2) b —caryophyllene (peak3).
2,4,6-trimethyl -benzaldehyde (peak5).b-
eudesmene (peak6) .g—selinene (peak7) .
Curcumene (peak8).1,3 -cyclooctadiene
(peak12) .a-elemene (peak17).3-butyli-
dene phthalide (peak21) .Dehydrocostuslac-
tone (peak48) ; **ﬁ?ﬂﬂ@]%%#%%i?
2 3& 7 —methyl -3,4 —octadiene (peak10) .
Eudesmol (peakl4), (+ ) -longifolene
(peakl5), Z -a -trans -
(peak19) .peak23 peak26 .peakd3 peakd?
%, B W ORE M BRSO R
IR H L2 ES BB,

2. P RABRTERBEELER

MNEREETFEREELREREY R
FHEGNET WY GHE LM FH U9 %
EEM BHERWM EERS>EL N
MPAREETEREHAARRERERM
HAER (P<0.05), RPEM UM GHIE L
WEMHBRTUN S RSHETAME
KMRITERE, SRNE 2,

3. PCAgHMER

KEERMPHENSEE 120 L
B S3 ML ERSSEYRNZ R 6
TS535IRERE, BRSESEXRR
Ko 13 AMAENEER, BEFHELS
47 PCA 448, B2 A EMAMETE
B R TERE>I1%, EZF 83 5047, %
852 AN XS P3.P4 SEYR N E T
A (R2=0.9781) ,P3,P4 i R (53 5 o -
0.16421 #10.27432, 53 P4 E 5 *Hi&

bergamotol

. %m&% 30

HREE A (E 2), MK EEETIRE 21 L4

B3R 3T, X NP HE R MIEEE FETRN
B4 £ B I cis—ocimene ,Spathulenol , 3 -butylidene

R2 M5 . EWAWHRAREHELB/NBEETEREOER

(mean *SD,n=10)

o MNE HE £ =Y & FHAK 5
(mg £ % /mL) #%(%) #H £ (%)
TOstRaA F1hA 886+1.92  3.90+0.55 13.76+1.19
A 10 27.19 £ 1.20  21.30+1.69%** 20.25+1.58
B 10 25.03 £ 1.91 25.07+6.99%** 23.60+3.06
C 10 28.68 £ 3.33  18.92+1.84%%  3421+1.72%*
D 10 28.86 + 1.66* 29.42 + 1.14*** 41.70 £ 3.14***
E 10 39.78+1.64%*% 13.10+1.42 22.00+2.33
F 10 12.52+0.59  33.10£1.26%** 30.8610.74*
(Z)-ligustilide 10 32.0913.28%%* 2 28+0.04 26.32+1.28%*

£ 3 W5 ERINEREFEMHRRMEHRRERAN 22 MEFRS

Compounds Retention Time Origin loading

cis—ocimene 4.20 A.E 0.10261

Cyperene 12.56 C.D.F 0.32603
B—caryophyllene 13.56 D.F 0.38291

2—methoxy—4—vinylphenol 14.04 A.E.F 0.10261

2,4,6—trimethyl— benzaldehyde 14.60 A.D.E.F 0.10261

vy—selinene 15.63 D.E.F 0.33061

Curcumene 16.50 D.F 0.38291

Spathulenol 20.08 A.B.E.F 0.095756
Aristolone 21.67 C.F 0.26418
a—elemene 23.13 D.F 0.38291

B— cyperone 24.93 C.F 0.26418
Caryophyllene oxide 26.50 C 0.26418
a—cyperone 26.50 C.F 0.26418
(2)-ligustilide 28.29 A.B.E.F 0.10216
decahydro —1,1,7 —trimethyl —4 —

ethylene — , [laR -(laa,4aB,7a, 29.84 C 0.26418
7aB,78a)] 1H-cycloproplelazulene

8,9—dehydro—neoisolongifolene 30.76 C 0.26418
(E)- ligustilide 32.75 A.E.F 0.10216
Aristol—9—en—3—one 32.92 C 0.26418
Dehydrocostuslactone 40.23 D.F 0.38291

Nootkatone 40.86 C 0.26418
Squalene 43.98 F 0.38291
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phathalide . (Z)-ligustilide . (E)- ligustilide 5 ; X} % Bt
MY imR B TR S B A Cyperene p-
caryophyllene , 7y —selinene, Curcumene, Spathulenol .
Aristolone , B -cyperone . a—cyperone . (Z)-ligustilide
Dehydrocostuslactone ,Squalene % .

m. it #

MRERERH, EHNUYHPHELRERS R
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EMEHHBRTUYHERM,. SEATHHER
WEEE, ERS A (PCA)ERER .22 MLER
AMEHEERETR, HPXMEETMBERO R
4+ A : Dehydrocostuslactone ,Cyperene ,a—cyperone ,3—-
butylidene phathalide ,(Z)-ligustilide .3 ~Caryophyllene,
HPEEEHRIBETER AEFELWH, BER
MNERHEEYERRMAERVERITR LE AL
WRAHGHHEN., AFEERERD 5T LT
WA E MK, R W3R T H XU 8 R6E ,
HERVHAREARR,

M GC-MS TIC B+l &, WY EHEY
GEAMPAFESHEEHH. NSHHMNELR
RS, B5RRGMERERIMERSHES
—H,MEW KRELGHERERILERSRAR
SEENEYHERMTPRMD, TR, EEE
RUEBSCATEHENGIABTIRFEE — &K
FIMERERRINHEERSHL, HEALTR
BREATYURSARLYERERS KA MNE
BARDEHRN PR RBEARR | Mh/K P E R
ML ST FHEHXRSNEFRFH -2 HIT,

HTFFRARE-NERCEYERE, HPMA
BovEABE HEMTEANZTE . S8N . ZH
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An Analysis of Bioactive Components in Siwu Decoction and Xiangfu Siwu Decoction Oils
Su Shulan ,Duan Jinao ,Zhao Xinhui,Hua Yongqing,Hou Pengfeil ,Shang Erxin,Tang Yuping ,Ding Anwei
(Jiangsu Key Laboratory for TCM Formulae Research, Nanjing University of Chinese Medicine, Nanjing 210046, China)
Su Shulan
(College of Pharmacy, Jiangsu University, Zhenjiang 212013, China)
Hua Yongqing
(China Pharmaceutical University, Nanjing 210009, China)

This is a study to evaluate the correlation between volatile components and bioactivity of both “Si—-Wu Decoction”
and Xiang-Fu-Si~Wu decoction”. In the study, chemical compositions of essential oils distilled from Si—-Wu Decoc-
tion” and “Xiang—Fu-Si-Wu Decoction” and their major constituting herbs (Angelica sinensis, Ligusticum chuanxiong,
Cyperus rotundus, Saussurea lappa) were analyzed using GC-MS. An oxytocin induced female mice uterine contraction
animal model was employed to evaluate the bioactivity of ‘Si—-Wu Decoction’, Xiang—Fu-Si-Wu decoction’, and their
major constituting herbs. Finally, a mathematic model was established to compare chemical compositions and activity
of inhibiting mice uterine contraction in vitro, and the correlation between chemical compositions and bioactivity ana-
lyzed using principal components analysis (PCA). We found that volatile components of “Si—Wu Decoction” and "Xi-
ang-Fu~Si-Wu decoction” were mainly derived from Angelica sinensis and Ligusticum chuanxiong, while "Xiang—Fu-
Si-Wu decoction” oil components were partly from Cyperus rotundus and Saussurea lappa. Twenty —two compounds,
with a bioactivity contribution greater than or closely related to bioactivity, were obtained using PCA. The compounds,
(Z)-ligustilide, cis~ocimene, g—selinene, Spathulenol, 3-butylidene phathalide, and (E)- ligustilide, mainly belong to
"Si-Wu Decoction”. The components, Dehydrocostuslactone, Cyperene, B—caryophyllene, y-selinene, Curcumene, a—el-
emene, B— cyperone, a—cyperone, (Z)-ligustilide, and Squalene were part of Xiang-Fu-Si—-Wu decoction”. It is appar-
ent that the GC-MS technique, combined with PCA, can be a potential means to evaluate the bioactive components of
TCM and TCM formula.

Keywords: Si-Wu decoction; Xiang—Fu-Si—Wu decoction; volatile components; the correlativity between chemical

components and bioactivity; GC-MS; PCA
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liver—wind; improving learning ability and memory by working on the kidney, and replenishing essence and marrow;
and enhancing immunity by nourishing the liver and kidney; 2) Polygonum multiforum thunb’s efficacy and pharmacol-
ogy of hair-blacking needs further study; 3) there are some differences in efficacy between raw Polygonum multiforum
thumb herb and its Processed Products. Pharmacological studies, therefore, should be dealt with to reflect therapeutic
effects. Authors believe that there are certain correlations between the traditional Chinese herbal nature of Polygonum
multiforum thunb and the findings of modern pharmacological studies, which makes an evidence for the scientific ex-
planation of Polygonum multiforum thunb’s traditional Chinese herbal nature, and provides a reference for studying
Polygonum multiforum thumb’s pharmacology and associated clinical applications.
Keywords: polygonum multiforum thumb; efficacy; pharmacology; summary
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