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M E BN ZIRNEAERG G T HNEET HEHF FEF FEL NBRR BB T R AR e TS
ko F kR SRR Gk, &34 A Kromasil Cis, #3048 A TIF-0.1 % Bk ik (B £ 2R , ik 4 1.0 mL/min, A& % K
2 235 nm(0~35 min, % 25 W B3 . 2535 B33 ) .280 nm(35~65 min, H3E &  AARRR AR A HE 8R4 6-E5),ERA
25 C,#tHZFAH20pL, SR G H AR G HEF HEE AR AR R 6-E B R 2 R E L E 5 A
#2.125~34.000 pg/mL(r=0.999 9) ,28.700~459.200 ug/mL(r=0.999 7).3.675~58.800 ug/mL(r=0.999 7)1.235~19.760 pug/mL
(r=0.999 8) .2.300~36.800 pg/mL(+=0.999 8) .0.955~15.280 ug/mL(r=0.999 7).36.000~576.000 pg/mL(r=0.999 7) .1.500~
24.000 ug/mL(r=0.999 7) ; &% FE % %] %4 0.135.0.102.0.096,0.033.0.013.,0.023.0.663 ,0.198 pg/mL , #& i FE5 %] % 0.041,0.031
0.029,0.010,0.004,0.007,0.201,0.059 wg/mL; ¥ % & A& 2 M & 5 X 3545 RSD ¥ /s T 3% (n=6) ; im 4w ¥ & 5 5] A
97.47% ~100.76% (RSD=1.33% , n=6) . 98.15% ~103.50% (RSD=1.82% , n=6) . 95.65% ~100.84% (RSD=2.38% ,n=6) .
96.75% ~100.32% (RSD=1.31% , n=6) . 95.88% ~102.75% (RSD=2.52% , n=6) ,95.63% ~100.63% (RSD=2.00% ,n=6) .
96.78% ~100.45% (RSD=1.35% ,n=6) .95.71% ~100.48% (RSD=1.80% ,n="6) , %t % F kA T, L BT, TH TR
i e A A A 27 P 8 A A A E
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Simultaneous Determination of 8 Ingredients in Guizhijiashaoyao Decoction by HPLC
HAN Zhenzhen, SHAO Changsen, ZHANG Yuanyuan, WANG Shaohua, LIU Li, LIN Guitao, SHENG Huagang
(College of Pharmacy, Shandong University of TCM, Jinan 250355, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of albiflorin, paeoniflorin, liquiritin,
liquiritigenin, cinnamic acid, cinnamaldehyde, ammonium glycyrrhetate and 6-ginger phenol in Guizhijiashaoyao decoction.
METHODS: HPLC method was adopted. The determination was performed on Kromasil Cis column with mobile phase consisted of
acetonitrile-0.1% phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelengths were 235
nm (0-35 min, albiflorin, paeoniflorin, liquiritin) . 280 nm (35-65 min, liquiritigenin, cinnamic acid, cinnamaldehyde, ammonium
glycyrrhetate and 6-ginger phenol). The column temperature was 25 °C, and the sample size was 20 pL. RESULTS: The linear

range of albiflorin, paeoniflorin, liquiritin, liquiritigenin, cinnamic acid, cinnamaldehyde, ammonium glycyrrhetate and 6-ginger
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phenol were 2.125-34.000 pg/mL(#=0.999 9), 28.700-459.200 ug/mL(»=0.999 7), 3.675-58.800 ug/mL(»=0.999 7), 1.235-19.760
pg/mL (»=0.999 8), 2.300-36.800 pg/mL (»=0.999 8), 0.955-15.280 pg/mL (»=0.999 7), 36.000-576.000 ug/mL (+=0.999 7)
and 1.500-24.000 pg/mL (»=0.999 7), respectively. The quantitative limits were 0.135, 0.102, 0.096, 0.033, 0.013, 0.023,
0.663, 0.198 pg/mL; the detection limits were 0.041, 0.031, 0.029, 0.010, 0.004, 0.007, 0.201, 0.059 pg/mL. RSDs of
precision, stability and reproducibility tests were all lower than 3% (n=6). The recovery rates were 97.47% -100.76 % (RSD=
1.33% ,n=6), 98.15% -103.50% (RSD=1.82% ,n=6) , 95.65% -100.84% (RSD=2.38% , n=6) , 96.75% -100.32% (RSD=
1.31% ,n=6), 95.88% -102.75% (RSD=2.52% , n=6) , 95.63% -100.63% (RSD=2.00% , n=6) , 96.78% -100.45% (RSD=
1.35% ,n="6), 95.71%-100.48% (RSD=1.80% ,n=6). CONCLUSIONS: The method is accurate, reliable and exclusive, and
suitable for simultaneous determination of 8 ingredients in Guizhijiashaoyao decoction.

KEYWORDS  Guizhijiashaoyao decoction; HPLC; Content determination; Albiflorin; Paconiflorin; Liquiritin; Liquiritigenin;

Cinnamic acid; Cinnamaldehyde; Ammonium glycyrrhetate; 6-ginger phenol
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1.1 {88

1260 % HPLC 1%, £ 4 G1311C BY pU J¢ 86 B %2 |
G1315D AU AJ AR P A 414 22 AR ) % L G1316A RIAT il
#fi . OpenLABC.01.07[27] & 3% T4 uh ( 3£ [E Agilent 28
A ) s MS105DU Y + J7 43 Z — WL+ K °F (Fi 1 Met-
tler -Toledo 23 7l ) 3 KQ5200 B #4875 I v e #s (B 1L i 4
FAESAT IR A DD o
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95.7% ) . H FL A X BE AL (L5 2 111610-201607, 41 Ji -
93.1% ) | A RE R X B8 &% (F1E 5« 110786-201604, 411 i
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98.0% ) . T B FR e Xt Bt b (At : 110731-201619, 41
93.0% ) . 6-22 M X BE i, (JtE 5 - 111833-201303, 4l & .
98.0% ) I [ H [ 6 i 24 dib KA AR 9 e 5 A7 24 PN TR 06
B, (65 T13A022, 407+ 98.0% ) Wy [ Ik 5t R 3 52 8
Fo AT BR2 | 5 H R 20 B (5 : Z20J8X 40265, 41
98.0% )W H iR A YR A RA Bl iR
gkl , HA A o b ali, K R gl
1.3 Z4#%f

FER AR (HE 5 : 17050502) | ok A5 4k - (HE5 .
170201) 5 H K H (5. 170507) 30 [ 1L L4 EE
B, AR (K45 : E2017100901) W [ 35 B 4< 7 K24
JE A BT R TR T AR P R 2 R AR )|
BB 8 Ay W R R Y A4 ( Cinnamomum cassia Pre-
sh) B T8 ik | B EFBHE )~ 24 (Paeonia lactiflora
Pall.) iy T ¥ A . G BHE W T B (Glyeyrrhiza uralensis
Fisch.) i T Al (& B L6 515 2)) B2 R ) &
(Ziziphus jujuba Mill.) i T4 B 2GR 58 L 2 RHEY) 2%
(Zingiber officinale Rosc.) BT EEARZE
2 AEEHER
2.1 ‘iE&H

{0 38%4Y: . Kromasil Ci5(250 mmx 4.6 mm,5 pm) ; i
A : N (A)-0.1% BRI (B) (VER AR WL 1) 5 ik -
1.0 mL/min; ¥ 5% K : 235 nm(0~35 min, A5 245 NEETE
A5 HEF) 1280 nm(35~65 min, HHELE | AR
B H R (6-221)) s AR - 25 °CiFFERE 20 L.

x1 BHEXBRER

Tab 1 Gradient elution procedure

,min A% B, %

16 17 8
JA 17 8

2.2 ERMAEZIRAERRNT &

FREUEERE 9 g RAT 18 g R HH 6 g 42329 g K&
1244, 7K 1 400 mL , ik R, 2000 IS 8 SCKORARR it
HI | B 22529600 mL, 8 2L Akt , Mg Nk &
#5% 600 mL, A5
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2.3 BRHEIE
2.3.1 RAXIGER  BATZNBRTT AT
T H AR R HE R H R R R L 6- 22 X IE IS
a4 E T 10 mL s, N 75 9% F R AR O E 2% L B
51 ARATZNBRT AT CH R R R R
T TR B | 6-Z2 M BT F v B 43 1) 3401 148,98 ,494
610.382.1 400,800 pg/mL FY L —Xi BE G 45 W . 43331
2 W B A 4% B — o BRI 2 G R, T 5 mL i
A, N 759% HEEE SRR A AFA N ER T AT CH
TP CH R IR EE R EE | H R 622 B Rk
4y )k 42.5.574.0 ,73.5.,24.7,46.0,19.1,720.0,30.0
pg/mL TR A5 X BR S
2.3.2 MRS BC2.27 W N ARERTE 25 mL, BT
100 mL S, I B 25, B2 5T % A ko i i,
(%200 W, #51% ; 40 kHz) 4034 10 min, KPR E 5
A RN R R B R, FR AT R ISR
HIFEN
2.3.3  PAVEREMVETR  $2°2.27 T F 5o Bl 45 Bl
Ko CIRAT CRH B AR RO B E R, PR
“2.3.27 TN Jy VA A B A B AT (R A 2
IR I S VA
24 REERAMERE

B2.37 30 R IR A % BE R TR B S L PR
VAR A TS A, F 2.1 N i S A AR i SR
WL PR L. B AT R AR T B AR
BAEAT N ER TR AT 7 000, 432 FE KT 1.5,
BREARE it e 5 JE 3
25 ZKUXRER

Fh % HC2.3.17 300 1R A X B R 0.25,0.50,
1.0.2.0.4.0 mL, %3 5 & F 5 mL &, il 75% H iE &
TR R RN R TAEE W . BRI ERR
GIZENE S R TAEV WOE 1, 22,17 R i 25 Rt i
W, O R UGETAI AR o LA A5 DU s 43 o o Wk B (x, pg/mL)
SR AR AR TR () AR BR UEA TR [RTIH , A1 A
A3 ENE RS 2R PR R L2 2,
2.6 TEERSKNRER

2 REEC 2.3 17 T T A % B S VAV i, A3 A
B H 2.1 TN i A R UERE DN, LAfE M 10:1 .31 1
AT E R KGR . 455 AT 2R ATESTT
HRAF CH R R AR AR L 6- R
B 43 91 4 0.135, 0.102, 0.096., 0.033, 0.013, 0.023
0.663.0.198 pg/mL, £ B 43 51 2 0.041,0.031.,0.029
0.010.0.004.0.007,0.201,0.059 pg/mL .
2.7 RBEEILRE

2317 MR A X RS L mL, B F 5 mL i
N 75% FBERG B B2 RS 2.1 T i
MRS UERRIN G 6 YK I g T A . S5 5, AT 2 N R
T AT CH R CH R IR VR R R R
6- 22 193 U4 T A 1Y) RSD 4351 24 0.25% . 0.45% . 1.43%
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Note: 1. albiflorin; 2. paeoniflorin; 3. liquiritin; 4. liquiritigenin;
5. cinnamic acid; 6. cinnamaldehyde; 7. ammonium glycyrrhetate; 8.
6-ginger phenol

1 BHREEIEE
Fig1 HPLC chromatograms
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F2 EAEAFREZEEE

Tab 2 Regression equations and linear ranges
Fll ElEppi: SRR, pg/ml r
AT 7=23 00348373 212534000 09999
A y=30478- 7434 28700~439.200 09997
L y=H24-18911 3675~38.800 0997
i y=632x—=47763 1235~19.760 09998
PR P=16355r-32.483 2.300~36.800 09998
i1 y=15011-22319 0.955~15280 09997
i y=104031278 36.000~576.000 09997
6358 y=10329c+1.2472 1.500~24.000 09997

0.64% .0.32% .1.34% .2.01% .0.32% (n=6) , FZH L #4%
K% R AT
2.8 fEEHiILE

B2.3.27 5 b S TGE &, 5 T E IR N E
0.2.4.6.8.12.24 h 4% “2. 17T (33 S5 AR 2
CEIE T A . A5 AT BT TG T R
B RE R H RRR AL | 6-22 Wik 1 AL RSD 4y
1490.45% 0.87% .1.22% .0.65% .1.34% .2.65% .1.43% .
0.69% (n="7) , F IR SR T 0 T HUE 24 h 2

2.9 EEMHLE
B2, 2700 N AR e BURGE 2, $12.3.27 WK Jr vkl £

BER VAT, FE 6 0y, FEFR 2,173 T (035 4 HEREDI E
R RO A B . S5, AT NERTE AT
T H BT CH R R R R H IR 6-22 )
By F 2 & 540 9 0.24,7.35,0.74,0.10, 0.15, 0.05,
1.97.0.07 mg/g, RSD 43 %l 4 0.62% . 0.31% . 1.28% .
1.12% \1.56% .1.98% .2.73% .0.34% (n=6) , WAy
REEMERL
2.10  fnAEEI R

R 2 W L 0 5 bR o RO, Sh e 0y, By 2.5
mL , 73 50— R f i B — Xk BRI A5 T, $462.3.27 T3
N5 A A S VAR, P 2.1 TR 3 AR
FE ORI AU F T EOIER EICR 25 R W% 3,
2.11 it AR IE
2.11.1 VRS BU2.27 I N bR ok NS i, TR
“2.3.27T0 I gl A SV R, 2. IR i Ak
1 G Bl A Fh B IR Vs AR R 23 55053931 2 0.15% ,0.10%
0.05% ) HEFEINE , 1 SR VTR AR IR BAE il 5 i, 25 SR 0
4. BERRI, YN E A —E R B s, AL EE
T IR, P R LT P R AT
2.11.2 W FZ L BUU2.27 WF bR o R OE B, 4%
“2.3.27500 7 il A P S VA T, FAR 2. R i A
P (4 47 0.9, 1.0, 1.1 mL/min) $EREIN A2 | 100 S 0
RO TR G5 R 4. 25K, Mk &
He—E AR I BB, A Ek e R R R, R i
PERAF
2.11.3 MW EE BUU2.27 R bR R AT OE A %
“2.3.2700 R el £ A S A TR, PR 2. IR it Ak

TEIEE 2019EFE05FE6E

*3 MEEK R LR (n=06)
Tab 3 Results of recovery tests(n==06)

B ESAEng  MAEmg  WREmg O MERICE % MBI RSD,%
AHNEEE 00m97 00790 01593 100.76 947 133
00797 00790 01567 9147
00797 00790 01573 %23
00797 0.0790 0.1589 10025
00797 0.0790 0.1590 10038
00797 00790 01585 975
GET 2202 22600 46012 10330 10033 18
22622 22600 45354 10038
22622 22600 44805 9815
2262 22600 45354 10038
2202 22600 45004 99,04
22622 22600 43052 100.13
i 02386 02390 04796 10084 9812 238
02386 02390 04672 95.65
02386 02390 04676 958
02386 02390 04789 10034
02386 02390 04780 968
02386 02390 04753 99,04
HhZ 0.0309 00308 0.0609 9740 9848 131
0.0309 00308 0.061 8 10032
0.0309 00308 0.0613 9870
0.0309 00308 0.0612 9838
00309 00308 0.0607 975
0.0309 00308 0.061 5 935
WEER 00509 00510 01028 10176 100.03 25
0.0509 0.0510 01033 10275
00509 00310 0,098 9588
0.0509 00510 0.1016 9941
0.0509 0,310 01027 10157
0.0509 0,510 01013 988
i 00162 00160 00316 925 979 200
00162 0.0160 00323 10063
00162 0.0160 00321 9938
00162 0.0160 00317 96.98
00162 00160 00315 9563
00162 0.0160 00320 975
T8 06408 06400 12712 98.50 9875 135
0.6408 0.6400 12837 10045
06408 0.6400 12708 9844
0.6408 0.6400 12602 978
0.6408 0.6400 12698 9828
0.6408 0.6400 1812 10006
656 00216 00210 00417 9571 9802 180
00216 0.0210 00427 10048
00216 00210 00421 9760
00216 00210 00425 932
0.0216 00210 00419 96.67
00216 00210 00422 9810

P RETRL 3518 20,25 .30 °C) FEREINE | 30 55 06 i AR5
TR L IR LR 4, SR, YRR A —
FE TR U B AR 1 RE T R I8 R B L
RA4f.
2.12 HBEENE

B “2.27 R R AERT I 25 mL, #62.3.27 5 T 7 71
BRI, FR 2.7 R A A UEREINE AT
WRE 3R, 0 R A BRR S & i, 25 R W 5,
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x4 MAMKKEER
Tab 4 Results of durability tests

e Aj%ﬁr’mﬁﬁ At L fE% IR FERRE i (==}
Gitmg/g RSD,% friEmg/g RSD,% ifmg/g RSD,% ifmg/g RSD,% fifmg/g RSD,% #ifmg/g RSD,% #ifmg/g RSD,% #it,mg/g RSD,%
it UIE00SUBRA 024 067 731 060 073 166 010 14l 016 152 005 162 197 081 007 046
LRE-0L0% BRI 024 739 075 0.10 0.15 0.05 198 0.07
CIRO1SRERIAE 0.4 7.34 0.74 0.10 0.15 0.05 2.00 0.07
HiA L /min 09 024 065 735025 073 237 010 226 015 14 005 23 19 075 007 09
10 024 739 0.76 0.10 0.16 0.05 1.98 0.07
1.l 024 736 0.73 0.10 0.15 0.05 201 0.07
R, 2 024 039 74059 078 184 010 22 015 17! 005 263 197 LI5 007 L7
2% 024 734 075 0.10 0.16 005 1.9 007
30 024 741 075 0.0 0.15 005 201 0.7

®> HMBEEMNELR(n=3,mg/g)
Tab 5 Results of content determination of samples

(n=3,mg/g)
5 AN AT HEF BEE ORER OB WERE oEH
1 025 123 0.73 0.10 0.15 0.05 1.96 0.07
2 024 137 0.74 0.10 0.15 0.05 1.99 0.07
3 025 746 0.75 0.10 0.15 0.05 1.98 0.07
T 024 135 0.74 0.10 0.15 0.05 197 0.07
3 itig

Xof Hp 225 4 i SR T A B A o R 2 [R) B  2
ARG | A5 B 53 1) 58 A ML S5 i AN T] R R
2R I R RS TR EE R A HPLC 74
FERE 7 9 Ff Bl 43 B4 75+, 7E 230 nim 3B 4 ARAS AT 24 Y
BEtF AYZH T H BT, 76 254 nm %K ARSI EE B [ Fn T
R, 7E 280 nm P AN I B IR E EL R IR
2-FH AR LR 2 I . R S8 SIS 28 264 75 1 o B, —
P2 BER 0 B A3 () Fe RO K o FERTIAIRE | 28
H R A A AINERFE 190 ~400 nm P K 75 P9 X
SN A HEA TG4, 45 SR R AT 2 N R AT 24
T CH R R AR HE R R R L 6- 22
14 5% R T i I8 K 43 51 Sk 230,230, 240, 275, 285,290 .
255,282 nm; ifF 5% 45 B 1 6T I, 25 SR & BAT 2 DY g
T AT CH LR 235 nm PR AN BRI, H B
ORI R R H R B L 6- 22 FE 280 nm I K AL
P BR WO 275 75 JEAS WA W i) Hh e i ], e % T
235 nm(0~35 min) Jf £ ALK AT 25 N ATZ5H  H
FEF, T 280 nm(35~65 min) P K ARG H 2L & | AR
iz R R | H R | 6-22

AR X B - K R - IR L S -OK L S - IR
LRFR A T T %8, S5 R B, LA - K | -
R R i S AR, 20 min BT A0 A 2 NI T, DL 2
- 7K A S AR T NG SO0 LA 20 -0 2k It o
A FERE LA E XL A B B AN EL 2R A Ak, 4 SR
KIRZG-0.1 % W R VA WA I S AR 54 B2 L s 43 B 54
Al HideRa s HISTEAMET , ik 205 -0.1 % MRS
TR T SRR T R R

e R T R 6- 22 3 43 ) A AR AS A 22 v i R B AR A
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A = F SRR RNy  AE R E D R G ¥R K, WOhs o
RO P A ARG B2 3 5 X7 R 3 AR 2534
1 R AR E Y, 5ol — B E s b il o
ZE BT ARWE G TR e AT TR LT,
AT FH T [RIBHI E AAR nAS 24537 v 8 Bl sk o i) 7 it
Sk
[1] Fipsm IR T80k R A E R MY 255
F K B RS Beik £ IUAF 2 [D)ATM WK%, 2017,
SR, XA X R s FEASOINAT 25 7 siia 7 e R 4
B[] E 2 & ,2016,32(5) : 28-29 . 35.
FEFELT, K H 48 K B P E FEROINAT 253167 7 M6
IR 206 ()] B E# 3% ,2015,30(6) : 17-19.
SR B A A INAT AR T B A 2 REAE I AR
FE[I) AR F AT E F 12 8 35,2014, 14(7) :205-206.
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