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(RBAEHTHEER, ZH %# 241000)

WE BN 258 EIRE 52084863 (HPLC) F5 L B 3, 5 ml 2 5 7) P 20 RBR X 538 T3 . 92038 JHEB S A mai4aE,
FiE ARMIEEHIRINLE 5 AR S, RN F 2 &% 38 o B AR BRI & 28 (2012 M) SRR IR 10 SLAF S 09 AR DL 5 KR
HPLC =& Lk 5 Mmoo t94%, €354 A Waters XBridge™ — C g A (150 mm X 4. 6 mm,5 pm) , 7484 TR - 0. 2% AR ik (4
FEZRBL) ik A 1.0 mL/ min, ¥ 5k K 231 A 330 nm (/R 88 ) 230 nm( ) 25 F Ao WF 3 ) 278 nm (ST 5 F-Fa T Z By ) , A28 A 20 C,
HAEFTA 10 pLER AR R 16 NEAE 10 ARG AME N 0.978~0.997 2 RER T3  HHF FEXF LB RE
RE SR AE 7. 470~ 44. 820 mg / mL.6. 380 ~63. 800 mg/ mL..6. 260~ 62. 600 mg / mL.11. 275~112. 750 mg/ mL.2. 015 ~20. 150 mg / mL
FEE A S m AR R R (R =0.9999,0.999 8,1.000 0,0.999 6,0.999 9,n = 6) ;45 % F A& 2 F A XTI RSD 35T
2.0%(n=6); F¥HmADKES A 97.76%,99. 08%, 97. 30%, 99. 65%, 97. 20%, RSD %31 4 1.91%,1.26%, 1. 34%, 1. 36%,
1.85%(n=6);2% 454 2.47~2.85mg/g.3.60~3.88mg/g.1.85~2.07 mg/g.6.72~7. 64 mg/g.1.56~1. 710 mg / ¢ £51& %7
EARAE AR R ESH E AT, TR T EREG R

KA LRI B AURA GG Kk IS B SR ER  FH R B ) 235 AR R
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Establishment of HPLC Fingerprints of Zhicuo Capsules and Content Determination of

Multi — Components
LING Cong,XU Bin,LIU Liangjing , WANG Quan
(Wuhw Hospital of Traditional Chinese Medicine , Wuhuw ,Anhui,China  241000)

Abstract: Objective To establish the high — performance liquid chromatography (HPLC) fingerprints of Zhicuo Capsules and to
determine the content of five components such as chlorogenic acid, baicalin, geniposide, paeoniflorin and paeonol in the preparation.
Methods The above five components were identified by fingerprints,and the similarity of ten batches of samples was evaluated by
the software ”Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012)”. The
content of the above five components was determined by the HPLC method,the chromatographic column was Waters XBridge™ — C
column (150 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 2% phosphoric acid solution (gradient elution) , the flow
rate was 1.0 mL/min,the detection wavelength was set at 330 nm for chlorogenic acid,230 nm for paeoniflorin and geniposide,and
278 nm for baicalin and paeonol, the column temperature was 20 °C and the injection volume was 10 pL. Results Sixteen
common peaks were identified, and the similarity of 10 batches of samples was 0.978 — 0.997. The linear ranges of chlorogenic
acid, geniposide, paeoniflorin, baicalin and paeonol were 7.470 —44. 820 mg / mL,6.380 - 63. 800 mg / mL,6.260 - 62. 600 mg/mlL,
11.275 - 112.750 mg/ mL,2.015 - 20.150 mg/ mL (R*>=0.999 9,0.999 8,1.000 0,0.999 6,0.999 9,n = 6). The RSDs of
precision, stability and repeatability tests were less than 2.0% (n = 6). The average recoveries chlorogenic acid, geniposide,
paeoniflorin, baicalin and paeonol were 97.76%,99. 08%, 97.30%, 99. 65%,97.20% with RSDs of 1.91%,1.26%, 1.34%, 1.36%,
1. 85%(n = 6) ,respectively. The contents of the above five components were 2.47 — 2.85 mg/g,3.60-3.88 mg/g,1.85-2.07 mg/g,
6.72 - 7.64 mg/g,1.56 - 1.70 mg/ g. Conclusion The method is simple, accurate and reproducible, which can be used for the
quality control of Zhicuo Capsules.

Key words:Zhicuo Capsules; HPLC;fingerprint;chlorogenic acid;paeonol; paeoniflorin; geniposide ; baicalin
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2 4 S ) — BOPE AR E T, AR 9 v ST T A R
1 HPLC 48 80 I, I e HAT HU i e 28 1 MEAE
ISR IF IR 51 Ae 1 AT FH s - B 5
b, A 00 A0 0 R AT SR (AT A i
Pl BRHGE R
1 E5iLH
1.1 {238

Agilent — 1200 7Y = 280 W AH €35 AN (38 B ZHEE A
A, BCA G1314B R AT AR I A I 25 s XP - 205 B3 #r
K- CH5 2 0. 01 mg) , AL — 204 B3 7 K OFs i
0.1 mg), ¥4 A M 4F )y — FEH] 2L A FR A H] 5 KQ -
500DB AU ECH i A (L PR S A BRA WL T3k
200 ~ 500 W, 45138 41 40 kHz) ; UPS — 11 — 10T A4 /K #L
AR AR AT FRA F])
1.2 iR%

23 JEUR Kk R S (HE 5 110753 - 201415, 4 h
96. 2%) , He T % B i (L2547 110749 - 201617, 4l
F98. 4% ) , A5 25X R (L5 110736 — 201741, 45
BE R 95. 7%) , {51 X B (HIE5 R 110715 - 201821,
4 i R 95.4%) , FF E By xR A (A4S O 110708 -
201407, 4l 4 99. 9%) , ¥ [ H FE B 5 24 5 R e T
2Bt s O (43Ar4li, 5€ [F Tedia Company 28 7] ) s BEFR (43
Brali, il TABRA R ;7K R [ il JE 4K ; 7698
J02 3 (2 AR FE 0 T R R R g o ) = LS 4 R
75201201, 75201202, 78201203, 28210101, ZS210102,
75210103, 28210104, 78210201, ZS210202, 75210203,
T H S, - Si) o
2 FEE5HER
2.1 fajgks -2l

{A354E : Waters XBridge™ — C,o#:(150 mm x 4. 6 mm,
5um);FEHA: 05 (A) - 0. 2% BEFRIE T (B) , Bf vk
WEFRFWFE D) ;£ . 1. 0 mL / min; &M P K : 330 nm
(0~ 13.5 min, £¢J5 2 ), 230 nm(13. 5 ~ 42. 0 min, ¥g T
HHIATZ5F ), 278 nm (42. 0 ~ 60. 0 min, B % P
) s #E i 20 °Cs #EAE R 10 pL.

®1 BERBERF(%)

Tab.1 Gradient elution procedure(%)

B I AEARA B 1) AEAE A
0~ 12 min 8~10 30 ~ 40 min 18 ~20
12~ 15 min 10 40 ~ 50 min 20~25
15~ 25 min 10~15 50 ~ 60 min 25~ 40
25~ 30 min 15~18
2.2 AikHE
WUER IR HE 17 AT A1 P B 1 % R

o 450, 4l o P R o % 5 249. 0, 319. 0,

626.0,225.5,201. 5 pg / mL A4 XF HE 5L I 480 5 K5 25 T
B X R S Y 4598 1.0,1.0,0.5,2.5,0. 5 mL, & 10 mL
2R 0 B Y, RIVASH S VR 0 1 ok 24 900,
31.900,31. 300, 56. 375, 10. 075 ng / mL FJ IR G X B8 5

TR BURE S (1658 28201201) 1 g 4GB E , B HEE
}ﬂmﬂ,ﬁu/\%% B 50 mL, Bk o o, 8 75 A B (1) %6
350 W, 4 % Ky 40 kHz) 30 min, i E % i, F 75% H
PSP R DR Y i, 450, B s RS UEWE 2 mL, B 5 mL
FEET, N 75% WS e 2% 45T, RIS U R
FE b Ak T3 R £ T2 A AN AR AR EEAE LIRS
TS LR 0 B A i, 4 b 3k 0 R 5 7 i ol
2 P R I
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1000 ha —n o Aaon . e e N RN R(16)
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Fig. 1 HPLC superimposed fingerprints

2.3.2 FHRE¥EH

5 B e < A 2 W B 2. 2 3 b T G
Fi 2. 1T (O3 S5 AR % SRR E 6 IR LI+ 17 16
Z MG | 2% LA W5 AH X O) BA B ) 59 RSD R 0. 12% ~
1.04% (n = 6) , M X W TR AR A9 RSD 247 0. 20% ~ 2. 67%
(n=6), KRG RIS

e MR e R 2 WL 2. 2 300 At B A RO
P2, 1300 R A% 400907 0,2,4,8, 12,24 hsHgERED]

S5 DI 16 S IR G | 25 TLA W AH O (2 B B[]

) RSD }30. 09% ~ 0. 42% (n = 6) , A XF I FL Y RSD
0.32% ~2.44%(n = 6) , WML AR EZRIR N 24 h
AR E M R AT .
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AL WA AT B SRR IR

2. ®FH 3. HHF 4 wEF 5 FFAH
B. BHX SRR

C. MM B SIS R

B2 sakiEtkE

1. Chlorogenic acid 2. Geniposide 3. Paeoniflorin 4. Baicalin 5. Paeonol

A. Mixed reference solution B. Test solution C. Negative reference solution

Fig.2 HPLC chromatograms

FRAE 4% 2. 2 0F J5 g il 25 Bk it W, P AT 6 0y, 4%
2. 130T 3 A5 R HERE N A o 25 SR DAAE 7 16 R 2 1]
U, 4% A e AH OF ) B3 I TR] Y RSD M 0. 17% ~ 1. 75%
(n=6), AXIE T AL RSD 79 0. 53% ~2.72%(n = 6) ,
R EEE R

2.3.3 MMEIFH

10 LA & (HIE 5 53 51 o 2201201, 28201202,
75201203, 78210101, ZS210102, ZS210103, ZS210104,
75210201, 78210202, ZS210203) 4% i 1+ , 45 B FRE L 12
2. 2300 7 VA A A R R, 2. 1 T gk A Rt
FEN A2 | 4 (i R0 s e A v 24 €833 48 S0 R 3% AR L EE T
P 258 (2012 JiO) FRA:, 45 R ALEE 43514 0. 994,0. 985,
0.997,0.991,0. 989,0. 990,0. 993,0. 985,0. 982,0. 978,
2.4 EENE
2.4.1 FHEFHEE

LR S I 2. 2 5 F 3 FhiA i 45 18 i,
F2 2. 1T 0 35 S5 A R o 245 2 9 P R T
T LT IR YE R R WA 2,

LRI R IR AE W W 2. 2 T AT ZGHE AP
Xof B L £ W44 0.1,0.2,0.4,0.6,0.8,1.0 mL, Hg T
X IR P45 9% 0. 2,0.4,0.8,1.2,1.6,2.0 mL, &5
1% X IR P45 9% 0. 3,0. 6,0.9,1.2,1.5,1. 8 mL, B 4
X B SR 4598 0.5,1.0,2.0,3.0,4.0,5.0 mL, 53 1
10 mLAS I I S 2 A S T A R 91 B
U 85 0T BRI, 45 2. 1 TR A3 S5 R I 5 L LA
Xof it VA VR T VA AR A AR (X, g / mL) TR (Y)
FINAEARIEA TERAE [T S5 R W 2.

K8 BRI RS S 2. 2 15 R IR A0 B A O E
L HE 2 I AR A R S AR R 6 UK, T SR W T
FLBE AL 2, R BAR % AT

FeE PRI 2. 2 0T it P A =, 430 T
0,2,4,8,12,24 hish 4% 2. 1 00 F 3% 2 F - R 22 , i
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FR2 LHUEXRERKBTE RBEE.EEHRKRER(n=6)
Tab.2 Results of the linear relation, precision,stability and

repeatability tests(n =6)

! ; SRR RSD(%)
WA 2lzyz:A B — :

(mg/ml)  HEERE RRERR TEAR
SRE V=00.58Y-10.5870 0,999 7.470~44.80 0.8 0.75 192
BFE T=11.910+0.6305  0.9998  6.380~63.800 0.6 0.51 1.28
AHE V=12.9670-3.0511 10000 6.260~62.600 .44 102 157
FRF V=00.9970410.6830 0.9996 11.215~112.750  0.94 0.72 1.4
FEB V=56.7470-2.6788 0,999 2.015~20.150  0.58 0.67 131
SR THT AR L 45 SR UL 2, R W A v TR TE 24 h INFRUE
TE R4

R  BURE S (LS R 28201201 1 &2, S %
FRAE MR A Bl S W, AT 6 00, 4% 2. 1T (83
FAFIEREIE 0 SV TR, R AMR AT 2
W2, RUIEEE R AT

TIFE [ ICRG « BURE i (L5 R 2S201201)0. 5 ¢, K
WRRE AT 64y, 5 50 mL 2SI I A SRR |
BE+F 1 AT RS Ph B o JE A (5 o 3 B2 40 1)
}0.707 6,0.719 9,0. 523 7,0. 740 3,0. 783 6 mg / mL)
2.0,2.5,1.8,5.0,1.0 mL, % 2. 23 J7 ¥ il £
VSR, 4% 2. 1 0T A0 3 S5 A E AR o, i SR e T L, e 411
PREITR S IR IR A5 R L3R 3.

242 FHEENE

B TOHEARE i, ¢ 2. 2 30T 7 2 i A bl i i T, 4%
2. 1T R (gl S PR UEREIN 22 3 U, 0 s T AR, 4% 4
PATE AR R L4,

3 itie
3.1 BIERHERE

Hh 24 i 751 2% 173 B B R AN TR BT
TR (R 558, BRI T AN [l L2k 14 22 B R A N
B b FUGUBA1 ~23) CHOABITSE sk Y T AT AR A1
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F3 MERNKRELER(r=6)

Tab.3 Results of the recovery test(n =6)

Ay RtE(y) BRAE(mg) MAZ(mg) MAZ(mg) RE(%) X(%)  RSD(%)

GRE0.5003 14161 1.4152 2.8005 97.82
(.4998 14147 1.4152 17834 %.71
(.5002 14158 1.4152 2.8083 98.40

9.7 1.91
0.4997 14144 L4152 27611 95.16
0.4994 1.4136 L4152 27960 97.68
0.5005 1.4167 L4152 2829 10078
BFE - 0.5003 1.8009 L7998 36032 100,14
0.4998 17991 1798 3.5950 9,78
0.5002 1.8006 1798 36087 100.46

9.08 1.2
0.4997 1,798 8 1798 3.5492 97.26
0.4994 1.7977 L7198 3.5670 9.31
0.5005 1.801 6 L7998 3.5746 9%.51
AHE 0503 0.9431 0.9427 1.8803 9.4
0.4998 0.9422 0.9427 1.8481 9. 10
0.5002 0.9429 0.9427 1.8594 9.2

9.3 L%
0.4997 0.9420 0.9427 1.8485 9. 16
0.4994 0.9414 0.9427 1.8528 96. 68
0.5005 0.9435 0.9427 1.8695 98.23
FRE 0,503 3.7032 3.7015 7.3018 99. 65
0.4998 3,695 3015 73655 99, 04
0.5002 37025 3015 73050 97.87

9.6 1.3
0.4997 3.6988 3015 74839 100.64
0.4994 3,696 3005 73600 9.97
0.5005 37047 015 746094 10171
FEB 05003 0.781 0.7836 1.5390 96. 34
0.4998 0.7833 0.7836 1.5417 96.78
0.5002 0.7840 0.7836 L5702 100.33

9.0 1.8

0.4997 0.7832 0.7836 1.5365 %.13
0.4994 0.7827 0.7836 1.5303 95.41
0.5005 (.7844 0.7836 1.5541 98.23

x4 HRAENELER(mg/g,n=3)
Tab.4 Results of content determination of five components in

the samples(mg/g,n =3)

5 SRE RTHE O NHFE REF FAH
75201201 2.83 3.60 1.89 7.40 1.57
75201202 2.85 3.88 2.07 7.64 1.70
75201203 2.76 3.74 2.00 7.40 1.65
75210101 2.72 3.73 1.98 7.35 1.64
75210102 2.47 3.63 1.85 6.72 1.56
75210103 2.60 3.76 1.98 7.15 1. 65
75210104 2.56 3.65 1.90 6.95 1.58
75210201 2.58 3.79 1.94 7.09 1.62
75210202 2.66 3.81 2.00 7.25 1.63
75210203 2.62 3.79 1.99 7.23 1. 66

ol g, AR H AR B 0 R RIS, 48R T 330 nm
(LEJFER ) 230 nm (A5 25 FIHE T4 ) 1278 nm (BE A
P B2 W) o B BR VS AR TR 8% 58 1 0. 1%, 0. 2%,
0.4% ,FEIRL %287 20 CHI25 °C, L54 FL 8 5 AN 0 A
I3 (O 1) 73 B3 BE RO R ME |, SR 6 45 0. 2% W TR VS TR
TSR A 20 CHER. -
3.2 REUAFNERE
PR 8T I 75% HEE .50% H S, =& (4
T B R TC 22 5 L AH 75% W T4 BCASS nie) 1o {1 A BRARL ik
B PR 75% W R FR A T
3.3 BITEHESREE
TR SR TSR, EEN S AR RS s I 11
BN BT I 7 I U sh A B R I 2 40% LN 4
S = SN S 1 6 R AN W N 2 U R S
T B E Qi /U 5 4 B3 15F 18] Ry 30 ~ 40 min B}, 75 504 0 1
B /I A 08, 0 0 AR 43 TR 9 RSD KT 5%, oK
G Ry A 0
3.4 —ZEFEE
AW 5T 22X A 18 AR Y, %R TR 1
M2 SR EE TR AR o & &, IR I SPSS 20. 048
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