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W OE R ZIRNNEAERG T I TR RS ST T ik, LB R A A AL AU A TS P LR R A R
Fik R GRRAE L%, &4 A Agilent Zorbax SB Cis, LI AR A THE-0.1% 8% (45 E 26 ML) , ik A 1.0 ml/min, 440 //i‘k
% 230 nm( % 25 MBS ) 253 ¥ 3F) (254 nm (B A B ER) (280 nm (R R T8 A 2 AR AR 2-F RORA L) IR
25 C,#HFAI0pul, LR XETR DB NEF 9 BF HEF Fad AR ARk 2-F 24 B d E B &
WE R METEE 5 A 4 0.410 2~210.0(7=0.999 9) .0.994 0~254.5(r=0.999 9) .1.636 0~1 675.0(»=0.999 9) .0.988 3~506.0(r=
0.999 6).0.987 3~31.59(#=0.999 5) .0.486 8~124.6(+=0.999 5) .2.458 0~314.6(+=0.999 5) .0.034 3~1.096(r=0.999 8) .1.711 0~
219.0 ng/ml(r=0.999 7) ; 45 55 & A48 M E MK 49 RSD<5% , huf ik % 551 % 93.56% ~103.19% (RSD=4.00% ,n=9)
101.51% ~107.32% (RSD=2.21% ,n=9) ,95.08% ~103.76 % (RSD=2.87% ,n=9) ,100.82% ~105.73% (RSD=1.85% ,n=9) .
85.08% ~89.12% (RSD=1.40% , n=9) ,92.31% ~99.12% (RSD=2.71% , n=9) . 99.17% ~102.32% (RSD=1.24% , n=9) .
100.15% ~103.98% (RSD=1.18% ,n=9) ,99.93% ~102.61% (RSD=1.03% ,n=9) , 25 HL AL FT 1F & H 2R % 4% H 4 565
ug/g, %%ﬁ%"ﬁﬁﬁ- B BRADA T A 2 T42 pnglg. 4k 377 B AE AR A8 BT, TR TAREUS P 9 2 Zm 54 S0 R AT
ME, H A R ART R A 2 A B e 2- W AR R B A T A B RIRE , MM A TR EA RS ST H THAN
NS uﬁw’(ﬁi

KR BAHD SRRAEE R IR0 AT X

Contents Determination of Nine Components in Guizhi Decoction and Comparison of Different Decoction
Methods

YUAN Pengfei'*, LIU Huan', SHANG Mingying', XU Feng', LIU Guangxue', CAI Shaoqing', LI Lanfang’, JI-
ANG Tingliang’(1.School of Pharmacy, Peking University, Beijing 100191, China;2.Food and Drug Administra-
tion of Beijing Xicheng District, Beijing 100033, China; 3.Institute of Chinese Materia Medica, China Acade-
my of Chinese Medical Sciences, Beijing 100700, China)

ABSTRACT OBJECTIVE: To establish a method for the contents determination of 9 components in Guizhi decoction, and com-
pare the effects of traditional decoction method and the extracting machine decoction method on these contents in Guizhi decoction.
METHODS: HPLC was performed on the column of Agilent Zorbax SB-Cis with mobile phaseof acetonitrile - 0.1% phosphoric ac-
id (gradient elution) at a flow rate of 1.0 ml/min, the detection wavelength was 230 nm, 254 nm and 280 nm, the column tempera-
ture was 25 °C, and the injection volume was 10 pl. RESULTS: The linear range was 0.410 2-210.0 pg/ml for gallic acid(»=0.999 9),
0.994 0-254.5 pug/ml for albiflorin(#=0.999 9),1.636 0-1 675.0 pg/ml for paeoniflorin(#=0.999 9),0.988 3-506.0 pg/ml for liquiri-
tin(#=0.999 6),0.987 3-31.59 pg/ml for coumarin(7=0.999 5),0.486 8-124.6 pg/ml for cinnamic acid(»=0.999 5),2.458 0-314.6
pg/ml for cinnamaldehyde (7=0.999 5),0.034 3-1.096 pg/ml for 2-methoxy cinnamaldehyde(»=0.999 8),and 1.711 0-219.0 pg/ml
for glycyrrdhizic acid (#=0.999 7); RSDs of precision, stability and reproducibility tests were lower than 5% , recoveries were
93.56% -103.19% (RSD=4.00% , n=9) , 101.51% -107.32% (RSD=2.21% , n=9) | 95.08% -103.76% (RSD=2.87% , n=9) .
100.82% -105.73% (RSD=1.85% , n=9) . 85.08% -89.12% (RSD=1.40% , n=9) . 92.31% -99.12% (RSD=2.71% , n=9) .
99.17%-102.32% (RSD=1.24% ,n=9) ., 100.15% -103.98% (RSD=1.18% ,n=9) ,99.93% -102.61% (RSD=1.03% ,n=9). The
content of total effective components from the extracting machine decoction method was 4 565 pg/g, that from the traditional decoc-
tion method was 2 742 ng/g.CONCLUSIONS: The method is simple, stable and reproducible, and can be used for the simultaneous
determination of 9 componentsin Guizhi decoction. The contents of gallic acid, albiflorin and 2-methoxy cinnamaldehyde are first re-
ported. The total effective components from the extracting machine decoction method are higher than that from the traditional decoc-
tion method.

KEYWORDS Guizhi decoction; HPLC; Quality evaluation; Decoction method
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TR 6-ZW (35, 5S)-ZE B WA (3R, 5S) -2 B — W45 Y,
YU IEAER E A SCHR S BIHGE TR 1 A R T R R
FR!> 17 AT HRER Y 6-22 B H R AR
JE LSRR A oL FR A B 1 B D T T

AHIFSE I 3 5 RO A % (HPLC )3 , {7, 1 [ InHi 2
Ko rh 9 Fh B (B IR AT NBRTT AT R
FE R BRI 2-F S R B 1 R R ) 5 2
FE TR, R BB IR AT N BR T AN 2-H SRR R TN B i
AR R HGE 5 HORE T A G R 2 B G R
R IR LA S R, DO TR R A T 5 T R R I
IR 2R AR .

1 ##
L1 {38

1100 % HPLC X, f4% G1379 UL H.28 S HL . G1312A
BT O0KA S GI313A B A Sk FE A L G1316A T AE A
G1315B 7 M4 MG RN 25 (55 [ Agilent 23 w] ) s BT25S -
T35y 22— TR (8 Sartorius A 7 ) 3 32— 7K F
(2[5 Ohaus 22 7 ) ; KQ-500DE %8 75 I v vk 2% (R LU i e 75
IR B2 D) s RT-02A 7 /NEL R WAL (b 50 5L S AALA 4L
ARABRAF]) s CKD-30 BP0 i 780 BE AR B (b 1L T G
5 /R B R A BRZA ] ) s SVA2000 75 i 25 il 2 11 (R = 4B A 2%
BB ) s Milli-Q 2 4tk 1 #5-{% (3& [E Millipore 24 H] ) .

1.2 R

B TR A A (F1E5: 100702, 4l i >989% ) H B %t
B (41 50 90108, 4l JiF >98% ) 75 T2 A R (4t 5 .
100606, 21 BE >98% ) . T #L2 %) B il (45 : 91204, 4 fF >
98% ) 50 [ R 2 SRR AE W BH R AT PR 51 5 AT 2 PR R T % R
b (L5 : 20100722, 4l >98% ) W H il R EF LA RHA BR
3] R R R (A5 A0218853001, 4l >98% ) Kz
T Xt RE A (1645 : A0295155, 4B >98% ) | 2- HH A S A Jz e Xof
TE S (165 S07070-195, 4l JiF >98% ) 34 5 Jb 5 1 R BURH%
A BRA w5 AT MIRAT Ry B 4lifl , Al i S S5
22 HPLC 2 40 >98% ; L% JHEBR | F R oM (il , HoAniat
TR A3 HrAl, K AR ALK
1.3 it

I IT R 20 (D3R 1) 258 i BH O B 0B S e Sy L8 [t
SRR A R AR A 2 A 2 A =

x1 HHER
Tab 1 The information of crude drugs

G s 45 iz

BE O iR o838 R TAAAHAE L
EIOTS 3 S YT 0 ]
R hEl URIREREEAGE 659
BEORE s x
KE R R X

2 AEEHER
2.1 BEFGS5RFEERMEKE

(Rt : Agilent Zorbax SB C (250 mmx4.6 mm ,5 um) ;
B : N (A)-0.1 % IR (B) , B RN (W3 2) s Tk - 1.0
ml/min; I : 230 nm (A2 NERHT AT BT ) (254
nm (EE R HRER) 280 nm (& B TR & V8 KR 2-F
SEAERE B ) s AL : 25 °C, HEFERE 10 plo 78 BRAIEARAFT,
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HEARE AR BT T AR T 3 000, 23R > 1.5, @
UL 1P 2 (B AR AR T B (i 06 MR NN S, A SO
W),

®2 MERBER

Tab 2 Gradient elution program

f,min A% B,%
0~10 =13 9587
10~15 13 87
15~35 13-18 8782
35~40 18 82
40~45 1820 8280
45~80 2031 8069
80~85 31 69
85~95 31-36 6964
95~100 36—350 6450
100~110 50100 500

g,}hm ’[ A,‘l L0

0 20 40 60 80 100
t,mmn
C
E1 REMBEmMERREGEILEE
A.230 nm; B;254 nm; C; 280 nm; LIXE TR ; 2 AT 25 NI s 3ATE 15
AT 5 A TLE 6 R R TR RO 5 8. 2- TP e S e 5 9. T 2R
Fig1 HPLC chromatograms of mixed reference substance
A.230 nm; B.254 nm; C.280 nm; 1.gallic acid; 2.albiflorin; 3.paeoniflo-
rin; 4.liquiritin; 5.coumarin; 6.cinnamic acid; 7.cinnamaldehyde; 8.2-me-

thoxycinnamaldehyde; 9.glycyrrhizic acid

22 BREIEIE

221 IRAXTRESRES W FRIBOG RS I 1 DL A T
B 1 ml o5 BB TR 420 pg ATZTNBE T 1 018 pug AT
3351 pg HEAF 1012 ug FE K 1011 pg FEK IR 997 g A
2 517 ug.2- 1 A 8 1 754 pg T HEHR 438.0 pg (24
—XF BRI TR . B A B — S R S AR SRR RR A, R
BT RE SR

2.2.2 HEASAESIR (DSR2 R b 7
S INFRELZ R 45 2 (RERL 9 g 1A 9 g R TR 6 g 4229 g
KE9 g), BT PR MR R E . —AUNA8frE
7K, #8295t 30 min, B 30 min; —ATMA 6 £5 5t /K, JiE 30
min, AIFPIRFEEIR, 2T, R 250, KRR
%200 ml,0.45 um fFLUEMEIE RS, B1S . (2) RS LTS : 455
HP S I R R 25 22 56 91555 SCk 7 31 AR Ak 1 5 A5 1
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f,min
B
|
80
o 60
=40 6
E
2 5 8
(] [
20 40 60 80 100
f,min
C

B2 HERKZNSHRERIEE
A.230 nm;B;254 nm; C;280 nm; LI E TR ; 2 AT 25 NI 5 3 ATE 15
AT ;5 T3 6 JE R 5 T BT 5 8. 2- F AUk S 5 9 FF B R
Fig2 HPLC chromatograms of Guizhi decoction

A.230 nm; B.254 nm; C.280 nm; 1.gallic acid; 2.albiflorin; 3.paeoniflo-
rin; 4.liquiritin; 5.coumarin;; 6.cinnamic acid; 7.cinnamaldehyde; 8.2-me-
thoxycinnamaldehyde; 9.glycyrrhizic acid
SIFRICE A5 458 R 7 ik AL IR 25 4 45 2 0y (RERL 45 g AT
45 g B30 g A2 45 g K45 @), LY Ao ls, ik 2y
2.5 L3 1 h, B L he BRRETAFRTH] 1048, 74829 200 ml,
FAWRZE 0.45 nm AL IS, BIFS
23 WNRSEEMREE

BUU2.2.17 TR IR A X BRSO LU R #0217 T 6
TSR SR E 6 IR, ISR TR . M AEMR L 3 10T,
KB (LOD) 5 2450k b2y 10+ 1, 1552 BEBR (LOQ) , 4521
W3,

*3 WNRFEERMELER (n=3)

Tab 3 Results of low limits of detection and quantification

(n=3)

R LOD, pg/ml L0Q, pg/ml
URTE 0.650 214
A2 298 715
AjBiH 37 13.10
LS 1.67 495
FHE 0.829 244
HEER 00361 1.04
AR 209 634
PRIE:Y €: 1 00138 00391
HHER 126 4

24 KUXRFER

Sy BN 2 B HL2.2.17 I L — X BRI 0.6.,0.8, 1.0,
1.2, 1.4 ml, 4358 T 10 ml B0, TSR E 25, Hil R 51 3
— X HESR R . KGR IR R A B — S B VAT A 10
F“2.2. 17T F A 25 R RN A2 , i) S TR A . LARRI AR 2
FEAHE (o, pg/ml) W REAR AR W TETR () N ARARIES TR 1]
A ENE R AZE M R, TR 4,
2.5 EEERE

Be2.2.17 00 FiRA T BR S OE &, #5742, 17 T Ak 4%

HHEEZG 2016 455 27 B4 6 )

F4 HEFFRIMEMEER (n=06)

Tab 4 Regression equation and linear ranges(n=06)

L B nm [ElEygi SAE, pg/ml r

RETR 280 y=22.39—3.939 04102~210.0 09999
AN 230 y=1130r+7.294 0994 0~2545 09999
At 230 y=1032r+16.74 1,636 0~1675.0 09999
LN 20 y=0SHTLIS 0.988 3~506.0 0999 6
Fi% 20 y=49.61x—10.54 09873~31.59 09995
HE® 280 y=91.33x453.37 0486 8~124.6 09995
FE 254 y=18351+23.55 2458 0~314.6 0995
- B 280 =5 864 53—6.125 0.034 3~1.096 09998
L 254 =6.599r+9.892 1.7110~219.0 09997

P ZEIEREIE 6 U, iSRG TR, A5 B TR AT N TR
T AT CH T A TR HE R R R I 2- F AU R
FH s AR I AR AY RSD 2393 1.26% .3.17% .3.28% .1.70% .
1.11% 1.77% 1.75% .1.94% F11.64% (n=6) , F WYL #5455 2
BRIt
2.6 FEEMIAE

B2.2.2(1) "5 A WGE B, 43 B FRCE 0.4.8.
16,24 h AR E e ST A . 2558 IR B TR AT 24 IN TR
AT CH R A TR HE IR R R L 2- AR R
FIH BRI T AR RSD 43514 0.61% .3.79% ,2.61% .1.39% .
0.55% .0.21% . 1.71% .0.35% F1 1.54% (n=5) , 7 L3t i %
YHTE 24 h NFEARTE
2.7 EEMRRE

A2 R BUR] —HRE dh ol i, $52.2.2 (1) " IR Jr ik il £ 4it
B, S 6 0y, B 2.1 0T g A RN A T SR I
WAL, 455, B TR TN ATt BT HFEE.
FERZ R RE 7 I | 2- H A A B 1 A H R R 04 T R RSD 43531
1 2.80% . 4.62% . 2.57% . 1.34% . 1.14% . 1.29% . 1.62% .
1.21%M12.39% (n=6) , RAA T LEE MR IT.
2.8 fn#EE BRI

e A e s, L6 0y, By 2 g, Al A s b
ARG S R IR, L 3822.2.2 (1) " IR 7 il 45 1 i 2 0, 15
F“2. 17BN O S R EREI A, T HERE S B i, IR IR R
WoR g5 L5,

Fz5 MEEKRIXELER (n=9)
Tab 5 Results of recovery test(n=9)

Tl g AT, i, I FHIE  RSD,
g Hopg ig 1g ez % g% %
ERTR 353 326 6.59 9387 9931 400

353 326 6.58 9356

353 3.6 6.63 95.09

353 407 7 103.19

353 407 1 102,95

353 407 771 102,70

353 488 844 10061

353 488 843 10041

353 488 848 10143
AT BT 205 318 541 105.66 10475 221

205 318 541 105.66

205 318 54 10535

205 398 6.1 101.76

205 3.98 6.9 10151

205 398 6.13 10251

205 478 715 106.69

205 478 713 106.28

205 478 718 10732
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ER5 “gxRb
Continued tab 5 Continued tab 5
(G ik A, Wi, TIEER FHEE RSD, 5 i A, W, g R RSD,
' g b pe ek BEY% u% gy Hopg pg b ek bRy %
Ay 714 638 1361 10141 068 287 6.13 748 1375 10187
714 68 1365 102.04 6.13 748 137 10147
714 638 1374 10345 6.3 8.97 1531 10227
714 97 1512 100.13 6.13 8976 153 102,16
714 97 1521 10125 6.13 8.97 1534 10261
714 97 1541 10376 29 HREENE
G B YR i 4538 0, 23 4 2.2.27 000 i i 14
e AR 2,173 A A R , 58 R 97
iR 552 489 10.59 103.68 10220 185 Hig L6,
5.5 489 1061 104.09 #R6 HREENELER(n=2,ng/g)
552 489 10.69 10573 Tab 6 Results of contents determination of samples (n=2,
) 611 1165 100.33
) 611 1168 10082 he/g) —
55 611 171 10131 BRG MMQJ‘? A i
532 3 1295 10136 METIURA M
552 13 1207 10164 TR 590 300
552 13 1291 10082 AR 363 il
o S 0991 1.02 1.89 88.14 86.13 140 %ﬁ 128 H
0.991 102 189 $8.14 gi‘; 6231 2j§'8g
0.991 102 19 $9.12 &gm s s
0.991 18 209 $5.86
0.991 128 21 86.64 R 1m0 3%
0991 1% 208 %08 2-@@%&&% 09286 03179
0991 154 B 86 s 060 3
0991 154 23 630 L 4365 s
0.991 154 231 85.65 3 1Tt
FER 137 113 248 9823 96.66 271 3.1 ERIFESNESNGHANENRE
1?; ig iﬁ jgf; 311 B LG R MO W R R, B2 LR R
137 L 26 o838 R R AU R
137 141 276 98,58 3.1.2 BIZBWE (EHERE—RRE MK, RGPS —
137 141 275 9787 FI—W o RABIZGHLET , BT a5 Nk e K, BB 4K | Al
137 169 255 9349 AW Z . TA0, BIZIHIA R Z RS A58 R FH - AU i
1;; 123 jgj gj;‘? 2L, R U, LT LU R SR S B2, WA K
{80 5:92 5:61 11:62 101:60 10097 124 32 AEMEAXMERIM
59 561 116 10125 T 0 X% 2 B R B2 P A S Heg, e T IR A
592 561 1166 102.32 Tk KRR 9 2 1 LML B Ry 85, AT 2 N BR T AT T TR
592 7401 1304 101.57 T 2 R | 2- TP A KR By A R R 1) 5 e DA R 2 BIL R
i-zi jg; ﬁgj m 5 R B T O A I B2 LI B T
50 " e 999 Fo TEARRI ST, M B 25 MLRT A R85 0 B R H
) 841 1426 917 RETAEGRE . A RKAERTG AT 250 AT, SRE SRR
59 841 143 99.64 T AT P TR AAT 2 N BRI P s T AR AT
@Eﬁ%ﬁﬂ 105 0519 158 102.12 0228 LIS AT I TF 2R~ o
105 0519 158 102.12 L5 b A R ERE R EE M, v AR T
105 0519 158 10212 9 Fift 2 B AR A3 B A 1 TR BN S, LA IR (AT 24 P R TN
igz g:jz :;l igé?i 2- PP AR B i T 1) 5 S SRR A P G . BT ALA
L 0649 U 016 AT A R e TR GRS =
108 0779 18 10398 S ik
105 0779 185 10270 [1] S5z, 200, SR, 4 RO RIS I3 5 7 FBL
» 145 077 136 103.98 RIS « X6 e AR ARAATR K U i PGE2 75 & & COX
R o s EPEIIL 555225 8 2001 17(0):
on Sou nn 0010 [2] FFo, B, 7, & R0 ARSI I8 5 VE FA P
613 148 B 10147 BT X B R R BRI B P S A — B R IR
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H B A .ZamEAER-FRARITPANVEREA RN ik, Fik KA GRRME#E %, &4 % Shim-pack VP-ODS
Cs, BN AR A § BE-/K (60:40, V/V) , iiik 7 0.8 ml/min, A 5% K % 246 nm, 4238 4 25 C, #4224 20 pl, 45 R AME IR & 69480
JRE R R AR A 2.49~39.90 pg/ml; 45 % B AT M F A X 69 RSD<<2.00% ; e A Wik 556 B 4 97.23% ~100.58% ,
RSD=1.17%(n=6). %7 kit W& EHT 5, TH TAVEIR-FLRET P AME R Z 69420 T .

EBIA  HAURMEE R AV IR AR ANV REE

Content Determination of Psoralen in Psoralea-pericarpium Juglates Liniment by HPLC
TANG Ling, ZHAO Ruiting (Dept. of Pharmacy, Chongging Traditional Chinese Medicine Hospital, Chongqing
400011, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of psoralen in Psoralea-pericarpium juglates lini-
ment. METHODS : HPLC was performed on the column of Shim-pack VP-ODS Cjs with mobile phase of methanol-water (60 :40,
V/V)at a flow rate of 0.8 ml/min, detection wavelength was 246 nm, column temperature was 25 °C, and injection volume was 20
pl. RESULTS: The linear range of psoralen was 2.49-39.90 pg/ml; RSDs of precision, stability and reproducibility tests were lower
than 2.00% ; recovery was 97.23%-100.58% (RSD=1.17% ,n=6). CONCLUSIONS: The method is fast, simple, accurate and re-
liable, and can be used for the content determination of psoralen in Psoralea-pericarpium juglates liniment.

KEYWORDS HPLC; Psoralea; Pericarpium juglates; Psoralen
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