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AR 50% F B A F R I 30 min; € 3% 4 4 Agilen Eclipse Plus-Cis 4 (4. 6 mmX 250 mm, 5 pum) ; % 30 40 . A 48 5 0. 1% 8 B 7k
VOB, B AR BB L C A T M E R B W 0. 8 ml/ming B E 30T M E 10 pls MM K 254 nm, AR ERBR ES
FEFXERMAERAMRSEAS min HEL ST, BEAROOMNRE O WA ESZ L2 F A . K E® Y=12.80X—12. 66,
r=0.999 9; & X HF Y=13.96X—1.013,r=1. o-%K% Y =35.82X—4.923,7r=0.999 9; K & Y =144. 16X —3. 280,r=
0.999 9 FEFARXA, B WX BB EE KRERURAFEMXATE, MHEBRESHN N (=3 F R ® 101.5%
(RSD=1.6%); # %% 103. 4% (RSD=1.4%) ; & % % 99. 3% (RSD=2. 0%); K % B 98. 1% (RSD=1.7%), ##&: XA &
BB EEERAMNERAERRATERER EXF EXFMAEHNALE HFRAEMNE NEERER, THTEH AN
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High performance liquid chromatography in determination of chlorogenic acid, baicalin, emodin and

chrysophanol contents in Kangjunxiaoyan tablet

FEI Yang,ZHAO Liang,ZHANG Hai,JIN Rounan,LU Lei,ZHANG Guo-qing’
Department of Pharmacy, Eastern Hepatobiliary Hospital, Second Military Medical University,Shanghai 200438 ,China

[ ABSTRACT Objective: To establish an HPLC method for determination of chlorogenic acid, baicalin, emodin and
chrysophanol contents in Kangjunxiaoyan tablet. Methods: After removing the coating,the powder of Kangjunxiaoyan tablet
was extracted by 50% methanol for 30 min using the following condition: analytical column, Agilent Eclipse Plus-Cis column
(4.6 mmX 250 mm,5 pm); mobile phase: A,0. 1% (v/v) phosphoric acid-water, B, methanol, C, acetonitrile with gradient
elution. The flow rate was 0. 8 ml/min; the detection wavelength was set at 254 nm; the temperature of column was 30°C ; and
the injection volume was 10 pl. Results: The title compounds were separated at baseline within 45 min with good linear, with the
regression being Y=12. 89X — 12. 66,r=0. 999 9 for chlorogenic acid,Y =13. 96X — 1. 013,r=1. 000 0 for baicalin,Y =
35.82X—4.923,r=0.999 9 for emodin,and Y =44, 16X —3. 280,r=0. 999 9 for chrysophanol. The intra-day and inter-day
precisions and the limits of detection were all within the normal range. The recovery rates(n=3) were:chlorogenic acid 101. 5%
(RSD=1.6%) , baicalin 103. 476 (RSD=1. 4%, emodin 99. 3% (RSD=2. 0%) , and chrysophanol 98. 1% (RSD=1. 7%).
Conclusion: HPLC is a simple, accurate, stable, and reliable method in determining the contents of chlorogenic acid. baicalin,
emodin,and chrysophanol in Kangjunxiaoyan tablet,and it can be used for quality control of this preparation.

[KEY WORDS]| high performance liquid chromatography; Kangjun Xiaoyan table;chlorogenic acid; baicalin; emodin; chrysophanol

[Acad J Sec Mil Med Univ,2009,30(10):1191-1194 ]

PUBRE 2 R o LA 325 b o e S Al e 9 V5 O R Lk i AT RO O O R L B
BHRAE AR VS R R AR BB 7 KU ORISR BB B TS K UL R O LA
%*éﬁéﬂﬁi,,\ﬁ ARSI FE DR T AR A ORI R R KRR AE . e
SR O R LSS R T T e R AR 2500 (2005 4R RO T IR AR A GBI T R
ﬁ,?ﬁlﬁﬁlﬂ?”,\ﬁxﬁﬁiﬁjﬂﬁﬁﬁam,,\/\?%E?ﬂ‘kffé I E W T Ik AR L R ARV D BT R Al

(KRBT 2009-05-09 [(#ZHH]T 2009-06-25
[EER-AN] % .25, E-mail:feiyangqy@ yahoo. com. cn
“ 38 i AE# (Corresponding author). Tel:021-81875571, E-mail : guoqing_zhang91@126. com



« 1192 -

9 TR RS 2009 4E 10 AL 30 %
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AEEE S, AR P 2 T 50 A 75 R e
FESCHR S 7, SR RO 3% (HPLC) 25 0
DU R A 4k IR B0 8 5 3 MR B I 10 5
I ANOLTR] BT BRI R (9 3 225 808 oy HE R
RO BEAT T A I L T L X A 1B 24 R0 oy
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1.1 AE Agilent & OB A 5L . FEL AL,
PUICH , B 8 AR g . A R ) A I %, ChemSta-
tion i T {Euk, %4~ Agilen Eclipse Plus-Cis
FE(4. 6 mm X 250 mm,5 pm), METTLER AE240
L K F ;s KUDOS-SK2200H B 4L,

1.2 Kz XHE SRR (110753-200413) | ¥ &
1 (0715-9909) . # % & (0756-9908) Fl K # My
(110796-200513) g E rh [ 24 5 AR W R R SE B
PUAETH R B A L o b 250 (U e 2% B i 2
HIRTAL AL, B 12 B X2 X2 48/ & . it 5.
0704001) , W EE(Fisher 22 F)) . 4} (Fisher 22 d]) .
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2 FEMER

1 AR SRR e B & RS AR IO IR AR R |
A A RO OR B L o E T 2 4 10 ml
) et R L S DR 50 Vo HY B A 170 R 2 200 B L B
S B R R R B M T e A O R R A L R
5) . A B IR 1 A X FE VA T A R VR 4y
416,208. 2,104, 1,41. 64,20. 82,10. 41 pg/ml A&k
JUER R B W TR BE Ol 867, 2, 346. 88,173, 44,
86.72.34.69.17. 34 pg/ml {8 5 X RS WL MR
ok 51.19,20. 48,10, 24.,5. 12,2, 05,1. 02 pg/ml
B B K 20T RS TR W LR R 16.8.4.1. 6,0, 8.,0. 4
pg/ml (R B X B, BT A°C UKAR DR AT 5

2.2 BRSERANE BIEHERA S AR
FLA TR O Ak R BRI R R R 0. 25 g, &
50 ml ELFEHETE M, I 20 ml 50 % H B8 7 Ak B
(90 W,59 kHz)30 min, #WT 0. 22 pm UEE, B
LU L BIAS P WL BT 4 COKFEIRAE A .

2.3 &#EMH g, Agilent Eclipse Plus-Cis
HE (4.6 mm X250 mm,5 pm); F A A 80 1%
R /KA W B AH A R L C AH R B B B R A (0~
10 min: 80% — 75% A, 15% — 20% B, 5% C

RS ‘Eﬁ -

10~15 min:75%—>50% A, 20% —>50%B,5%—>0%
C;15~20 min:50% A,50%B;20~25 min:50% A,
50%—>30%B,0%—>20%C;25~30 min:50%—>45%
A.30%—>20%B,20%—>35%C;30~40 min:45%—>
5%A.20%—>5%B.35%—>90%C); Jit# : 0. 8 ml/
min; KIS . 254 nm; AR . 30°C s R L 10 plo
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Fig 1 HPLC chromatograms of blank control (A),
reference(B) and Kangjunxiaoyan tablet(C)

1:Chlorogenic acid; 2 : Baicalin; 3 : Emodin;4 : Chrysophanol

2.5 AMXRAEFRE P2 17 TUR B 9 B
FR BN BV TR AR U R, LT I S R A R B (X
pg/mD XU T AL (YD) BEATZe PR 0] T, R LR | B %
HLVEA R AR A 10 H DR 5 Y =12, 89X —
12.66.7=0.999 9;Y=13. 96X —1. 013.r=1. 000; Y =
35.82X—4.923,7=0. 999 9;Y=44. 16X —3. 280.r=
0.999 9, LM 45 IR 10. 41~416 pg/ml, B4
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1 17.34~867. 2 pg/ml, X3 1. 024~51. 19 pg/ml,
KE W 0.4~16 pg/ml,

2.6 A% ERE LL416.104.1,10. 41 pg/ml Y
SR JL R N HR S S W5 867, 2,173, 44,17, 34 pg/ml 1
A IO 551, 19,10, 24,1, 02 pg/ml [
KN B IR 516,40, 4 pg/ml (R 55 I X AR5
VWL AE 1 d NS ERE 5 Wk, DL R EESE 5 d BER Ay
SRR T W AR T A5 0 T AR A3 ) R N R
FH DR 2 R SR JRURR B4 1T | 50 3RR B 1y 1Y
XISV WK T L 3 AR EE B N ORS B 43 il
N ERJETR 0. 14 % .0, 11%,0. 08% , B4 1 0. 30% .
0.16%.,0.13%, X &K 0. 71%.,0. 13%.0. 16 % ., K
B 1. 01%.0. 24%.0. 29% ; H [0 K5 % & ) RSD
(n=5)73 5K B JRIR 0.54% .0, 26 % ,0. 19% . ¥4~
1 0.49%.0.29%.,0.23% , A% 0. 77%.0. 63% .
0.54%  KEW 1. 6%.0. 81%.0. 43% , &5 F R )y
RS R AT,

2.7 AW SRR S AR R X
WAV T o S AT RS R AR MR Lo 3 2 1 L
L ARAG I BR 43 51 4 0. 26 pg/ml 0. 433 5 pg/ml,
0.128 pg/ml.0.032 pg/ml,

2.8 AR MXI PR A SR, 23 BITE 0,
1.2,4.8.16.24 h @ &R iR B0 51 5 R VKB
Ty iy g T FRL, R SR 0 T FR A RSD 43 A 2. 620,
L7% . 4.1% .2, 6%, R WAL i i W AE 24 h Wik
BRE.,

2.9 ETAMKE KEREBIEERRFHAK .25
g 3L 6y 2, 27 WUR ikl A I WS L2, 37T
TR SRS BEAT A AT, AR SRR (T 1
(n=6)4 6.906 mg/g,RSD A 0. 37 % ; 8 %1 i °F
Y& 8 (m=6)N17.081 mg/g.RSD H 0.38% , # 4
AW FEWEE(n=06)K 0. 944 3 mg/g, RSD N
0.72% ; KB & (n=6)40.100 1 mg/g.
RSD N 1. 8% Z5 R B I ik E B R4,

2.10 AeAenlk FREE KR AREIE A& P
HRRABA 0.125 g 39 fy H Ik b L Wk 4 kG
PN I I R N oS SN N 8 L DOl SRR a3
—E MR BER T R 80%.,100% .120%) . B — ik
FES-AT R4S 3 0, $ 2. 37 T o 3 4% R AT 40 #r , &%
RERRIR H T SR R B Y [ I3 A i
101.5% (RSD=1. 6%.n=23);103. 4% (RSD =
1.4%,n=3);99. 3% (RSD=2. 0% ,n=3);98. 1%
(RSD=1.7%,n=3), Z5H T, R AR I5 kil &
PURTE R &g i i 5 S R R &
i, R )T

2,11 #&alE  [[—#SPEER 2. 27
il A L S R 3 By Fe 2. 3V ik A 1 HERE A
BT 4 B A5 (g g TR A A o i 46 TSR S DR L 2 %
WOEE R KRB WY& 8,508 6. 91 mg/g
(RSD=0. 37%),17. 08 mg/g(RSD=10. 83%).0. 90
mg/g(RSD=0. 72%)H1 0. 10 mg/g(RSD=1.8%).,
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3.1 M RArA gy keyin i XTHRBUT AR EEE,
LT I VA R AR L L BT TR e AR L B
SR T L 2 IR 32 O R R EVIRTY L TE k
FH B AR 0 (0 8 75 7 6 T8 75 R R, AR S 50 R
TOIEAE S IR 2 5 T R 50 00 H R K T
FUAFZ 2L T 15,20,30 ml; M0 [E] Z 28T 15,30,
45 min, Z5FLL 20 ml .50 % F EEHEH 30 min ZCHE
A, FTLARE % 1 20 ml, 50 % HY 8 75 32 B 30
min £ R §i 4k B 5% A

3.2 RABEAFEG LB

3.2.1 & EAEW#KE FE T ZORBAX SB-Ci
(250 mmX 4. 6 mm,5 pm) Fl Eclipse Plus-Cy5 (250
mm X 4. 6 mm,5 pm) BFPAE T, AR B ORI
SO BRI S E AL TR E T LR T A .
3.2.2 WM AHEY DY RIS T R K
VA V-V R TR K V- I L TR K TP L
MK IEW-CNEEZ RS RS SRR 51T,
B H R A 2 0 RN B AR R O B A R #
BoR, Sad e, & B LU EE- 2 -0, 1 %0 BE R K ¥
WNE SR Z AL 4 B4 i 06 R )4 HL S5
Z o DR 1Y) 43 5 T 34 BB A B IR, i B A BE Y RE- &
-0 1 Y0 W R K W WAE R i s AH

3.2.3 MEWHE R BEEESIE 0B XEE & BETT
AR B R SRR . AR Sy T 2, gy
B A, Ho4 oot 25 5 KL R FH AF B e 6 M LA
IRBN Ay B ROCR . SR R BE VR A J7 5, 7E T 15 min
PRFF N 5 Y L), HE BN 15 %6 —20 %6, 7T LA £
DR P4 B4 i e 78 HJE 4% T 4 5 78 25~ 35 min
HEKABDREE 45 06 AN (4% 0 T 184 Jonn FH s g L A7) i i
> B L B8] T AR 1 AT LA 55 KR B L B DR
AR BT H B VR RE F7 HL G 55 L X RR IS Y AE K
TR RO s [) DA T el A5 25 5 2R AN T B0 4 B AT A ALy
B, TE 35 min LAUJS VALK HG B 20 L 46 e K B
F14 0 Ot ]

3.2.4 R E R GE My IR B IR R RN X 43 B Ak
B AR ARSI 4 T 25°C .30°C.35°C 3 4
MW} 0.8.1.0.1. 2 ml/min 3 U, 45 LRI,
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= SHMES RO SR b EE B2y, 2007, 27 211-
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3 BB Fa VA R B BT o AR A TR D ,
3.8 A ffﬁgﬁé%qH#XT m“”?@EﬁEHA (4] FIHZIT B 4. o 2 IL[S]. — . L5 A2 Tl AL
ZE R SRR R E AL AR K W 2 ] YR P 2005,152-153,
Z5 T LAATE A 50 % B B AR e = A Al [5] W %.RIER.% JE.25 3¢ 8%, RP-HPLC & [ i
VA A 700 e T E B 2 TP A i A 5 16 B WORE TP 3 A AL 40 10 A B D). BE PR 25 B Ok 2 o o
HAE BRI 50 % 09 W B A 22 5, (B 7E I Uk B st 22 2008,25:642°615.

v . - N 6] W EE. AR AE ORI G A R A v Gt R M S
SR e 2o B B 1 B R A e L AR G N §
B[], EIACR 252 ,2003,20:493-495.

AN SOV BCAE WA 5000 MO BRI [y o v s R B oA T R B B

o 22 SRR (H S TR R bl T A% M R e 4l P s I, P EE 252 T, 200725, 820-821.

fiff FE WG HL WA 22 ) Hi 2 BRI A (8] WA BE. T Hh 5. o6 280 v AT € 3 3 0 532 = 5 H o T80 AR 26 97 26
B e[, H E AR 25 2% .2005,22.:411-413,

[£ % X #] COT ST AR TN B (5 0 B0 = 3 o g
TR (B2 KAL) i Ab B [T, 252 4, 2006, 41 275-

(17 e AR SRR T A 30 25 30 25 51 25 T2 3 24 5 b of b B 11
REBLIHIS]. dbat. AR BA i FE, 199375,

(2] ®E=x.F KB B HEBERA PR & EME].
T2 ,2008,12:797-798.

280.
[(Ax%HE] T+ X

F_EEXRFHERERRHBEAREHIE —5 ()

1998 £ 5 I}
[# % & A3 DY S 32 1 IR
BRI SRIT N TE GRY R &R HER)
[ % BHEE R 25 4% 25 9% 1 i
BRI SRR A&k AA% F £ I E3¥ AELE BAR EFTE A
[E R E D3 =559 3 1
FEIR AT TR 0 K ol I B B NE B AR B Ay TR A ALY (LM % B REHK Sy R
ODHURPIIIR CREB H A REER B OB KRIZ4
TR N E SRR LR TS (RER R A KREE MEZR FEH R

1999 £ 5 I
[E 5B R 2 3 =25 32 4 I
TR BB IE 2 Y Sy BT (R Kk AR &RE HAHE Zam)
iR B4 AN L PR e VR T 5 R AT B R AR MR CHL R SE IR TR (R Th F 2P TAEZ M A e
= B A X i AR B 0 7 A P 9 7% 3 R R R 2 Bl 3
CRAFE HEiL R X Krd: x 3
AR TEB M2 LA HLRI BT SE (5 9 Hakde cPeefd R4kE B 3
[E] 5 & W 42U 5592 1 B
FroRFAMI B EMH L GRIR E3h HE R



