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REEANRBEZATENG T FARE, HiEk KA HPLC RN E L7 EA4AB XERA PRAETFHER. TAM. ZRH7.
AL, HHF, H5F. SRR ER, HEREGEE, KA Agilent TC-Cis 4 (250 mmx4.6 mm, 5 um), #3h
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WBCE A AR, R AP 2 GRS B AR IR R T I B AT AR TR, AR Y, R OWR
FHBR. RBRR. FAM. ARLELRB. HHF. BXAF. EBROER, HERERETREGEREER SN A
1.080~9.723(=0.999 8), 5.213~46.92(+=0.999 6), 18.95~170.5(:=0.999 4), 31.79~286.1(r=0.999 7), 49.53~445.8(=0.999 4),
113.5~1022(r=0.999 5), 70.77~636.9(r=0.999 6), 10.69~96.21(>=0.999 5) ug-mL~'; ZFFE 5 %% 0.8670, 1.051, 1.123,
1.021, 0.903 1, 0.896 1, 1.063, 1.216 ug-mL™'; P34 hett =ik % 551 4 98.6%, 99.0%, 98.4%, 98.7%, 98.8%, 99.1%,
98.9%, 98.8% (RSD #<2.0%, n=6); L BAFZE . LM, #E H(48 h)iXI4d RSD 3<2.0%(n=6), 14 3R Z 7 E4MH
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Fingerprint of Fufang Kushen Changyankang Tablets and the Content Determination of Its Multi-
components by HPLC

HU Dan(Suzhou Food and Drug Inspection and Testing Center, Suzhou 234000, China)

ABSTRACT: OBJECTIVE To establish a method for the qualitative analysis of fingerprints and quantitative analysis of 8
components of Fufang Kushen Changyankang tablets by HPLC, and to provide a more reliable method and basis for the quality
control of Fufang Kushen Changyankang tablets. METHODS The determination was performed on AgilentTC-C1s(250 mmx
4.6 mm, 5 um) column with mobile phase consisted of acetonitrile(A)-0.05% phosphoric acid(gradient elution) at the flow rate of
1.0 mL-min~'. The detection wavelength was set at 220 nm. The column temperature was set at 30 °C and the injection volume
was 10 pL. Baicalin was selected as the reference peak. The HPLC fingerprints were analyzed and the similarity was evaluated
with Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine. RESULTS The linear
range was 1.080-9.723 pg-mL=' (+=0.999 8)for geniposidic acid, 5.213-46.92 ug-mL~! (+=0.999 6) for chlorogenic acid,
18.95-170.5 ug'mL~'(7=0.999 4) for matrine, 31.79-286.1 ug-mL~'(+=0.999 7) for oxymatrine, 49.53-445.8 ug-mL~'(+=0.999 4)
for paeoniflorin, 113.5-102 2 pg-mL~!(7=0.999 5) for baicalin, 70.77-636.9 pg-mL"'(+=0.999 6)for berberine hydrochloride,
10.69-96.21 pg-mL~!(=0.999 5) for ammonium glycyrrhizinate, limits of quantitation were 0.867 0, 1.051, 1.123, 1.021,
0.903 1, 0.896 1, 1.063, 1.216 ug-mL"!; average recoveries were 98.6%, 99.0%, 98.4%, 98.7%, 98.8%, 99.1%, 98.9%, 98.8%
(RSD<2.0%, n=6), respectively; RSDs of precision, reproducibility and stability tests (48 h) were <2.0%(n=6). Compared with
the common pattern of fingerprints, the similarities of 14 batches of samples were >0.9 with 22 common peaks, 8 of which were
identified and assigned. CONCLUSION The HPLC fingerprints established have a good separation effect with strong
characteristics. The method is stable and simple. The better quality control of Fufang Kushen Changyankang tablets can be
achieved by multi-index composition determination combined with fingerprint analysis.

KEYWORDS: Fufang Kushen Changyankang tablets; fingerprint; HPLC; multi-component determination; quality control
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HUCNL SRR AR, BEOANE), s
AR . RIS BT SR B
W E 2 8 2015 AFRR—EF, ARt RIS e
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HABZGA A B ST TE AR AR bR R e, XELL 2T
WL FE T & . 48 SRS R T 248 bR il s %t
2 R AT T AR R A AT B . AR ST
TSR R B HPLC f880&5E, IRt
WE R R . SRR . 5. EA S .
AT B EhIR/NVEER . TR 8 A
ST, BIEXE TSR R TR T
TRMEDEO R R, Oy 4 T4 il 12 24 o BRI ) 2
WA
1 #8
1.1 %8s

Waters 2695 E0AH IS (35 FE Waters 24
A, Fie& 2 695 Alliance PUJCERER | 2 695 Alliance
H s FESS . Empower3 (a3 T4V . 2998 —#)%
B K I #5 ) ; ABS-135S L 7 K OF (d=
0.01 mg, FiEAFRFEA ) ;s KQ-500E &% 75 I
HUERR R EA RA ), D115 MU (1
[ Binder 23 H))s
1.2 Zifh 5

B SR R GEACAR T 250 By A PR A
A, 5. 170502, 170805, 171021, 171103,
180421, 180623, 181005, 181220, 190105, 190214,
190502, 190423, 190612, 190125, %3 4r5K
S1~S14, Mk R 0.4 ¢); FRFHRAELS .
111828-201805; 4l . 98.1%). LZXJAFR(HL 5 :
110753-201817; 4l . 96.8%). #&H {5 .
110805-201709; ZiiJ¥ . 98.7%). ‘AL iSmdEL S .
110780-201508; 4liJF. 92.5%). ~jzh+ (5.
110736-201842; ZiiJ . 97.4%). ®WAH S .
110715-201821; £l . 95.4%) . thFR/NEEGR AL 5
110713-201814; 4. 86.7%). HEMREGELS .
110731-201720; 4EfE. 97.7%; 1 mg HEEREZAH
MTHERR R 0.979 5 me)X H b E 2 2 s
EMIEBE; W . 554k, F5E Merck A F]);
HAbLFN I A e, K iEaiK,
2 FHEEER
2.1 &M

3% A Agilent TC-Cis 4315 4 (250 mmx
4.6mm, 5 um); UishtHR S (A)-0.05%5 R 7

R A 252 2020 4F 7 A4 37 45 14 1

W (B), BEEEPENL: 0~5 min, 5%(A), 5~10 min,
5%—10%(A), 10~20 min, 10%—20%(A), 20~
30 min, 20%—35%(A), 30~40 min, 35%—50%(A),
40~50 min, 50%—60%(A), 50~60 min, 60%—>
5%(A); TiiE A 1.0 mL-min~'; K037 1K A 220 nm;
WA 30 'C5 #EAEE N 10 pl,

22 HWREHAE

221 RAEXBRER  FEEREE TR
GRRIR . O S . EAT S, AT AT
W /INEER . H R R IR AE B, I
AR 500 W, % . 40 kHz)fH £ X HE
BEff, BCHIAEE 1 mL 3 Rt JE TR 27.01 pg. &%
JRER 1303 pug. WS 794.8 ng. AL S0
473.7 ug. AiEGTF 1238 pg. AT 2 838 pg.
PR /NEEDR 1769 ng . H B R 267.3 ng TR AR
i AT, A R HOW IR % AT 3 mL E 25mL
FEEfT, HPBERBEEZE, FRELHEAF,
#Ho

222 MHKRETR BURS 10 B, BREBEK, K
EROE, B, HL0.6 g, KEEFRE, H 25 mL &
e, A =SS 20 mL, WA 2 mL, @
FALFE (TR 500 W, #5% 40 kHZ)30 min, %,
H=EW B2z 8, 85, i, K%
SEYEWE SmL, B 10 mL BT, i e
o), e, WESRuEw, HAE.

2.3 HPLC 880G I ST e 7 2 ik

2.3.1  AUERKEE R PR AR S i
170502) b VA R, #%6 “2.17 TR gk S5 ki
SLHERE S BF, idSREIER, DI NS R,
5 B A% A W R X e T FSURUEE X £ B3 s [T 1) RSD
R 0.21%~0.89%7F1 0.63%~1.02%, #j<2%, %
FIAS NS 2 B R AT

232 RUEMERL  BUR—HEAES OIS 170502)
IR AV, 4% <217 TR @3S 543 BI7E 0, 6,
12, 18, 24, 36, 48 hikFE, iCs@igR, LIFAS
TS IR, 25 0% A A A T 0 T B A X6 £
FEFElE) RSD 4330 0.71%~1.19% Fll 0.38%~
1.09%, $4<2%, FIAMRLETEIAE 48 h NFaE .
233 EEMWIE  HUE —HOAE S S
170502), % “2.2.2” TR )ikl 6 ritiimis
W, e 2.1 WUR @GRS, il ik,
LS AT NS MG, 238 A5 A 04 X 0ég T AL A
AH X B B RSD 23 5118 0.41%~1.29% Fil
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0.81%~1.68%, ¥J<2%, FPHFFEHEEMERL

2.3.4  FESGCEIE G ST R ALRE A BT BURE
(S1~S14), MR “2.2.27 BT Jrika il 4 14 4t
PERAA, % “2.17 WUF @IS0 14 SRR
HERERTIN 38T, IO EIEEE, B 14 HEREA Y6
WEHAE) CDF SUESA g o gtk SR S A
JEVEN RS (2012 4F A R FRAEXF 14 HERER Y
HPLC FESATHr, L ST MEES RS A 2%
K3, BHEE SRR 0.2 min, RIZ SAIER
F ShUCEC S SR, I DL ik Az sl R P 3
LB IS R R R SRS, AR
DL 1o 14 FHERE S 56T BRI 0 A L 43 391 4
0.990, 0.977, 0.985, 0.953, 0.973, 0.954, 0.964,
0.934, 0.947, 0.965, 0.941, 0.976, 0.935, 0.967,
HARRIEY>0.9, UL E 5 S R B R &tk s
fe g s I B AL R AT, BB e
2.3.5 FERIN CRA ey aigis soE g
RIUEPER R 507 (2012 4F A BROXT 14 #4519 HPLC
G T LB, DAIESA 170502 (SHERSL Y
KIiE 2% g, B E SEE RN 0.2 min, R
Z mARIE R A BhICECe SC R 3, DL Bk Ak
RO R, UL 1. 14 AR LR 22 M I
1 22 AN AT I T a0 A SR B s ) TSR A I
WOERE LT, FEINH 6 SRR R . 10 S1E

._.
S

=
il

.
i

RHERIRR 11 SRS 14 S0 R A A S 06
15 SUWENATEGTT | 20 SN EAT | 21 SRR
ANBERR, 22 Sl H R . 20 SIS EEE T S5 HH4E
WSy B e 4, IEMIBUE T, NS RRIES).

2.4 ZARPRELST I S E Y

241 FREGEHAERAE % 2.17 BN A&
Sy RS W “2.2” TR IRA N RS AR . A
AR 10 pL HERE, S5 5 RRIN A S S gy
BEX>1S, SRHEFHR 1.04~1.22, FISHELI
R .. SRR . w3, S Sm. A
5fF . WA, EhRR/NEER . H R e T3>
7700, kR 2,

242 AMEXRFZLE SR EWIR “2.2.17 B
RSN R S e 1.0, 2.0,3.0,5.0,7.0,9.0 mL
BT 25 mL B, 0 H B O B A, $E
A), PR RFNRA N TS, RS % iR R 5
RAXHE SR <217 TR A58 & e,
e TE R, DL R R O RR A AR (x, pg-mLh),
g TG FE R A B () R AT £ 1 (01U, 22 ) 4% 20 40 b

AEMZE, TR R R oG R . 45 R
FE IR I T BB P A R T B 2R 1 6 2R 5 5 45 % R S O
WA FREG, VMG (S/NZ R 10.0 B A
B R 45 0 1R R PR (n=3, RSD=0.69%). %%
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Fig. 1 HPLC superposed fingerprints and common peak of 14 batches of samples
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6
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2 mREEEER

A-XTHR AW B-HEAFIR I 6- e R 10-4JRER; 1195204

1Rk

Fig. 2 HPLC chromatogram

V4L S0 15-ATH s 20-B0 51 5 21-2hM/NER; 22— e

A—standard solution; B—sample solution; 6—geniposidic acid; 10—chlorogenic acid; 1l-matrine; 14—oxymatrine; 15—paeconiflorin; 20-baicalin;

21-berberine hydrochloride; 22—ammonium glycyrrhizinate.

=1 AEXRAEES
Tab. 1 Results of linear range investigation

RS FER i WA )

pg-mL ug-mL

TR AFIR  y=403.2x+2.321  0.9998  1.080~9.723  0.8670
LR y=332.5x+4.021  0.999 6 5.213~46.92  1.051
B y=326.3x+1.125  0.9994  18.95~170.5  1.123
ATESIE 1=512.3x+1.452 09997  31.79~286.1  1.021
SE:§ y=371.1x+4.023  0.9994  49.53~4458  0.903 1
WA y=362.1x+3251  0.9995  113.5~1022  0.896 1
ERIR/NBEDE,  y=4.241x+3.021  0.9996  70.77~636.9  1.063
HRRE  y=265.4x+3.211 09995  10.69~96.21 1216

243 (UESKREEEIRAE  REWE 2217 WK
TRA XIS 10 uL, 4% “2.17 WUF @k 5k %
SEiERE 6 W, iosRETm AL, SR aUR TR . 4k
JRfR . WS, A S, AT AT
AR/ INEEGE | HE R B g 1HT LAY RSD 4351 0.79%,
1.02%, 0.96%, 0.85%, 0.76%, 0.89%, 1.01%,
0.97%, 1.02% (n=6), FHAILIKERE BT,

244 FoE MR HUE —HEREE & G
170502) Btk o nl Tl )fs 0, 6, 10,
15, 30, 48 hf& “2.17 Wi N EEAMIERENE,
WERIEH L, R THR .. SRR . 550,
AT S0 . AT EET . h/NEERL . H

R A 252 2020 4F 7 A4 37 45 14 1

FR W T ALY RSD 435 A 0.87%, 0.69%,
0.96%, 1.03%, 0.69%, 0.72%, 0.87%, 0.91%,
1.03%(n=6), FHAMULES WL 48h EE M R 4T
245 BEEMEE R —HOREE S S
170502) O LI RV T, 4% “2.2.27 TR 5 ikl 4
PSR, 26 iy, B 217 IR AGEAH
HEREDE , e EIEE, IMMEITRE WS
W R B v bk 8 S i ML RSD A 44
W .. ZRRR . w3, fmSm. ~j
1. AT ERER/NEERR . H R SR T
YIEAY 91K 0.2634, 1.256, 4.752, 8.021, 12.53,
28.54, 17.56, 2.654 mg'g~', RSD 434 0.59%,
0.77%, 0.88%, 1.02%, 1.21%, 0.69%, 0.91%,
1.02%(n=6), FHA T EEZERL .

2.4.6 JFERICRIKE  WROMSERNE TS
WS BEF (S 170502)40%5 , KSR 0.3 g, 4>
A 25 mL &, ey, anlimA “2.2.17
TR IRA N B AE AW 3.0 mL, % “2.22” WiF
kg, B 207 TR @R SRR E
C G, THRAS B e [Tl % K RSD A,
ZERTUCTHIR . SRR . WS, AL S,
AT WAL ERIR/INEERE . H R IREL 1Y F- 1Y
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TRE RN 353514 98.6%, 99.0%, 98.4%, 98.7%,
98.8%, 99.1%, 98.9%, 98.8%, RSD 4344 0.55%,
1.02%, 0.79%, 0.67%, 0.54%, 0.63%, 0.69%,
0.77%(n=9).
2.4.7 FEE WEFESHRER 144, #%
“2.227 BRI, CPATHIA 3 M, R (217 I
TN, e SRR,
Zhk . AW S AT . A EhRR /D EE
Bl H R AT AL, fRA “2.4.27 Wi
KREFZLERPIA G BIEE w2 R E R T Bk
8 M, 25 14 HLERR PR IR S
4 0.216 3~0.285 6 mg g~ LR FR Y E A 1.063~
1.402 mg g~ SN 4324~ 5231 mgg' .
FALTF B SN 7.635~ 8.365 mg-g! . A
M5 N 11.63~13.68mg-g™ . A& EN
27.18~3224 mg-g™' . FHFR/NEERL ) & R 15.64~
19.02mgg™ . H ® R &M & &N 2247~
3.129 mg-g™', RSD 23510 8.3%, 8.26%, 7.7%,
5.0%, 2.5%, 4.3%, 52%, 5.1%, 11.1%, i8]
— ] FEAHOR TR AR —E 225, 45R I 2,
3 g
3.0 KRR

ABFFEAE 190~400 nm I K B AR 5
W, Z5HAE 280 nm HI 220 nm A (6 I {5 B
B, (/& 280 nm I (KA (6 S LR

R2 BAESMRFERT 8 MR G EWER(H=))

220 nm AL A (A5 I5 AR SR (A T U6 43 B o8
LT, Ba e Eim. fFER. w3
Bl AT S, TR AT BRI /NEEG
R R o 1 e i N (EE Y, ORI 5 A BT I
TEFE 220 nm 1F A B Z00E P
3.2 WM

SIS R R R &8I E R R
GRS oy 50 25 5% R - T K I VR P R -l TR
KB NH R G, 455 NG -BER K W AE N
L B AH A5 (T 0 43 B 38 AR AR g, G M DA A
Z, WfF B MR g &, % 4R
W B TR K VA (0.2%, 0.1%, 0.05%)%] (0% 1
R, YRR BRI A5 R, R I B AR
TE AR JE AW TR VA 7 (0.05%)- £ I A0 VR I
BB AT DA 0 R 3 119 43 135 AT D SEE K £ i A 1 i
754
3.3 REUTEMERE

PR 1L 52T JInFA [l 0 2 B i 75 4
B, SR RIR, 2 FHRBOUT AN k(5 S0
PRSI, A SR BORSCR R, HEERME, 5%
TE O P 2 BOE VR I S B S B . 7E
IR I, BB AR BUA T E e . 50%
L, RSO, 25 SR i = S e
PEMCL T4y, W S e SR AR
RV R RE S EA TAR B

Tab. 2 Determination results of 8 components in Fufang Kushen Changyankang tablets(n=3) mg-g~!
fit5 HUEFHTR ZRIRR WS =R iaE AT EiEath FhIR /N EE H R

170502 0.263 4 1.256 4.752 8.021 12.53 28.54 17.56 2.654
170805 0.253 1 1.302 4.562 8.125 11.63 30.25 18.25 3.025
171021 0.236 7 1.247 4.862 7.925 12.69 29.53 17.21 2.354
171103 02253 1.223 4.923 7.851 12.87 27.18 19.02 2.247
180421 0.2856 1.362 5.021 7.635 11.98 28.46 18.63 2.415
180623 0.271 2 1.125 5.124 7.685 13.24 27.58 18.01 2.364
181005 0.2619 1.063 4.754 8.215 13.02 30.29 17.69 2.895
181220 0.250 1 1.236 5.002 8.032 13.68 31.06 16.87 3.124
190105 0.243 2 1.402 4.742 8.115 12.24 29.68 15.64 3.025
190214 0.2324 1.382 4.324 8.365 12.69 30.29 16.39 3.129
190502 0.216 3 1.296 5.231 7.956 13.02 31.62 17.21 2.852
190423 0.2203 1.321 5.021 7.812 13.37 32.24 18.24 2.691
190612 0.2345 1.214 5.102 8.053 13.02 31.25 18.02 2.705
190125 0.2305 1.169 4.986 8.121 12.98 31.41 17.52 2.514
RSD/% 8.3 7.7 5.0 2.5 4.3 5.2 5.1 11.1
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3.4 MELERHT

AW5EE M HPLC e 1 14 IR E T o5 2
REER SRS, JFRA b2y kag sox ik
ARLEE P AR (2012 A RRAS) 87 T il 745 2
RIS e A R, 4550 BoR R Rk a9 &
B 98 B F BRI N 0.934~0.990, FHHH FifE
BRSAE o I 8 A HLIHE iR  Fe bn R
AT RS, 14 #ORE SRR &Rl
ELER RSD o 2.5%~11.1%, 2 B[Rl ALV ] A4 &
WAAE—EMES, ITRES AR, ARFRIL
AERR . SRR R 258 BT ¢, UM g Xt
2 E AR SRR AR o3 0 & B AT AN, I [
PR S B BUE P2 T A S5

AWFFEAERST. HPLC $5 803 o458 Jr vk 1 2k
il b, @ THESSHRBERF 8 AN IHIER
i I Y i, AT RE A T R I IR A
A0 AR S, TR ST I TR R, (R
mA, EEML, WERE SRR R R
FEHRIPEA (1) 73
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