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Fingerprint establishment, chemical pattern recognition analysis and content determination of Kangfuyan
capsules

WANG Mingju', HUANG Jiayu', DU Qiuying',ZHANG Hui', YAN Xuehui', WANG Fuyong’,LI Li'(1. School of
Pharmacy, Guizhou Medical University, Guiyang 550025, China; 2. Guizhou Long-Range Pharmaceuticals Co.,
Ltd.,Guiyang 550018, China)

ABSTRACT OBJECTIVE To establish the fingerprints of Kangfuyan capsules and carry out chemical pattern recognition
analysis, and simultaneously determine the contents of five components so as to promote the quality standard of the drug.
METHODS High performance liquid chromatography (HPLC) fingerprints of 11 batches of Kangfuyan capsules (S1-S11) were
established by Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition) ; identification and attribution
analysis of chromatographic peaks were carried out by comparison with the chromatograms of the reference substance and the
decoction pieces of single ingredient. SPSS 26.0 and SIMCA 14.1 software were used for cluster analysis and principal component
analysis. HPLC method was used to determine the contents of matrine, phellodendrine chloride, rutin, forsythoside A and berberine
hydrochloride. RESULTS There were 29 common peaks in the fingerprints for 11 batches of samples, and the similarity was higher
than 0.99. A total of 5 chromatographic peaks were identified, which are matrine (peak 3),phellodendron chloride (peak 14),rutin
(peak 20) , forsythiaside A (peak 22) and berberine hydrochloride (peak 28). The results of cluster analysis and principal
component analysis showed that S1-S9 were clustered into one category,and S10 and S11 were clustered into another category. The
contents of above 5 components were 29.320 5-60.144 3,0.621 6-1.076 6,1.025 9-2.830 5,2.899 3-6.212 7 and 4.425 1-8.581 6 mg/g,
respectively. CONCLUSIONS The established fingerprint and content determination method are stable and reliable, and can provide
reference for the quality control of the preparation in combination with chemical pattern recognition analysis.

KEYWORDS Kangfuyan capsules; high performance liquid chromatography; fingerprint; chemical pattern recognition; content

determination
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PR P & i AT R R R T A 5 B 2GR AR
g2, LTS T BT R PR S 2 A
PR A AT IR AR 1A 2 2, BT X R R
SN O NN PR S SR TR STz S ST g S B R g
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PR KT RRAE IR 5 RS I3HT REAA E K i AR 8] RO AR
SEVE, SIRSUETESS &, A A TR R = AR (Y
PAE RS ST e, AW S 0RO A i
(HPLC) ¥ £ Sr AL S I AR S 1 385, TRl ) 0474k 2
BN, FHE H P 2 AR L AR
JrEE SR T R A R RR S AR SRR/ B
i 5 P 1A B 14 i, LA 58 30 0T A8 e g o 4
5% e i L R R 4R T

1
1.1 EE{UEE

A5 I 1) 3 B4R A Ultimate 3000 %4 HPLC
A [FEER R BHE (D A PR ] 1 .MS105DU & i
O R (Bt L Mettler Toledo 23 7)) \KQ-250DA A7
Pt veds (Rl R A AR AT R D 45
1.2 FEHREIKF

P 2 % (5 43 51 S 20200503, 20200603
20210108, 20210302, 20191208, 20191109, 20191023,
20200101, 20200202 , 20200118 , 20200621 , % =& ¥k Ky
S1~S11, k&I J Ak 0.35 g) LK 82 Kb | i
R R g2 B RN S0 YIS 2GR B B
MR 254 FRTTAT A ml g4t BRIk & 5t M BERFR
22 e RS R 28452 B 0 1 O L 5 ER IR BRI %
FUBRTT A 5 S0 AR/ INEEGR ™ TR RE (B 4350
wkq21031209 ., wkq21040902, wkq21030302, wkq2102-
2004 ,wkq20030203 , i FF S AIK T 98 % ) ¥4 FH U 1| 4
i A AR AT BRA ] G ik ali, Al o
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SYBTEl, KR TR I 4l K

2 FiEEHER

2.1 BREEEE

2.1.1 S CBRBRIR T BB BAPERE S B
RICFENEN) 0.5 g K BFRAE , #H % 100 mL HIEHEE
PRSI T09% HIEE 10 mL, FRAE U 7 (DR
250 W, 4% 40 kHz) 30 min, BUH 04 250, FRFRE
Jo i, FH 70 % H RSN 2 el 20 () o i, B 5T, R 0.45
o FFLE IR U, RS UEV , BI A A, T4 C
FORAE A AT AT 2% A5 BRRAR P B i)
B2 FTARVA R % SR S S PR A R ok
AR, I BEE AP VR ) ) 8 T TR R A B TR R U
TUA LA e 2 FTARUA EAT |  S A) Sale B PR
W

212 RAMNBBEBR  EEFRBEE S0 R E N
BT R T A R R /N BT A o
VoS A TR T A B3 T VR B 43 1) 3 809.4.84.5.
166.6.420.0,596.2 pg/mL FTRA X BR SV

2.2 IEEIEIEREL

221 @iEL&PF R ACE Cw-AR (250 mm»4.6 mm,
5 pm) (AL, L) 0.1 % BRI (A)- 2 (B) R s AR
ATRRE M (0~4 min,5%B;4~21 min,5%B—10%B;
21~35 min, 10%B—11%B; 35~45 min, 11%B—15%B;
45~65 min, 15% B—20% B; 65~85 min, 20% B—35%B;
85~95 min, 35% B—70%B) ; it & 1 mL/min; ¥ J J%
£ 5220 nm(0~80 min) .254 nm(81~95 min) ; ¥ M
30 °C; HERERE A 10 uL.

2.2.2 FEHERLE  BC2.1.17 N EHR AW (S6) , i
“2.2.17TUT A3k SR 4 S HERE N E 6 YK, 0 Sk
HU 22 (G BR 1T A VE S BRI 1584 AT W AH X
PR BA B (e AR X I T AR . 25 SR o, 45 AT W AH X B
BF 1] 14 RSD ¥3/NF 0.619% , A X 04 18 ALY RSD 21/ F
2.97% (n="6) , RUIA T L KE % R AT

2.2.3 FEtERE  BC2.1.17 0 N EHK AR (S6) , 4
B IR E 0.2.4.8,12,24 hisH5“2.2.1" 500 F (3% 4
PSRRI ISR i 8] R0 22 G 1 AVE NS
WG | 1330 45 A UG %) A GT O B B (B AR G e TRT AR, &85
SR, A A WA O B BT RSD /N F 177 %
XTI T AL RSD 2/ T 3.41% (n=6) , 2 BIZ R 5
VETRAE 2T P CE 24 h INEEEPE R

224 EEMRE BIUIORKESE) NAEYE &, I
6 17, 4% 2. 117 T 5 vk 5 i i v, 4% 22,17 30
SRR A e SR s R0 22 (7 R T
AR 2 G TR AT W (AR T (2 B ST ) FTAE XoF 0
TR 25 IR, 25 AT WA O/ B4 B [R] ) RSD 35/ F
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0.46 % , A XTI T AL A9 RSD #4/NF 2.89% (n=6) , 3= ¥
AL R AT
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B2 #iXmAikniEaxRmia’s HPLC E
2.2.6  MMIETFEA XTI EIE R AS R
(rh 2yt S RGEME RN R 48 (2012 ) )ikAT 11
AR BRI . 452 s, THHERE L S X0
HE 4 2 135 R B9 AR ARLBE 43 51 2 0,997, 0.998 ., 0.998
0.999.,0.997.,0.997,0.997,1.000.,0.999 ., 0.999 ., 0.999, ]
KT 0.99, RIUIPLIARBREER Kl & T L8R E .
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FE 0 SRt I R AT W (A R R I % AR R VA TR
525 BBR IR R R I (o 1S A T A T U R .
R W 3~5 29 H)E T2, 2.4 .20 @ THLAR I,
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2.3 WHEEXIRBI ST

2.3.1 BT R SPSS 26.0 #AERE 11 IR e
& 29 N IR T AT TR T . G5 R BoR, 2
Jr BREGHE R 5 B, TTAEAE A AT SR o 225 : S1~S9 5§
HH—J5,810 . S11 R R o —25. L5 LA 4.
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2.3.2  FRMHT SRF SIMCA 14.1 %%} 114t dia
S JEHE 29 A A W () W TR AR T 2 B b7, LA S Ay
) TR SRR AR (B > 1 S0 B 101 4R i 208 I ok A 1) 0 T 4K
P, A5 R, 4 R P IRRHEE > 1, Rt
7 2 5Tk 2% 4> B R 59.920% . 79.379% . 87.270% .
93.259% , Ut W 3X 4 > 3 543 BE % 18 7 29 S 1o
93.259% {5 Bo TR 1 WA FIE(E iR R (17.377),
o 25 015 B i 5, 6 I R Al 06 3 . 5~8,11~16
18~29; W4 2 WA RFAEAE A 5.643, % N B 43
WET.2.4.9; FRLS 3 IRIIRFFIE(E A 2.288 , X I i 4 i
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Rl HEWESHRINELEXRERER

T5R Bl r SR (pg/ml)
E5H Y=0062 0X+0.715 6 0999 6 38094~3 809.4
ENElY T=0461 8X—1903 6 0.999 4 845~845
BT Y=03173X—11575 0999 1 16.66~166.6
A A 1=0.295 9X—8.380 3 09990 4.0~4200
ShIBUNEER Y=0.508 9X+0.399 3 09992 59.62~596.2

2.4.3 KK B2 127 TR IR AR IR S TA
“2.2.17TUT A3 S5 R % S HERE N E 6 YK, 0 S TR
SRR WS R EADTR T R T A FhiR
/N B i 0 TG AR ) RSD 43 591 Ry 2.72% . 2.47% . 2.76%
2.66% .2.98% (n="6) , KEULHNEH B R AT

244 FROEMERE B2 AR S R (S6)
3 F = T CE 0.2.4.8,12 .24 h 4% “2.2.17 T
G SRR 2  IC SRR TR . S5 R R, ¥ 2.
AR BAAG T R T A R IR /N B O 0 1 ALY
RSD 435124 0.64% .0.80% .1.01% .0.95% .0.66% (n=
6) , 7 Wz o 0 V5 WRFE &0 R B0 24 h N ERE T
Rif.

245 HEEMWRE  BUR PR B (S6) N
i, 6 0y, $72. 1.1 7T il A A R, PR
“2.2.17 TN B S SRR R | T SR TR, AR
ABA T S RS 15 i G52 RTOR w2 .3
FRECRADE ™ T R TE A ERER/INEERL & i RSD 43
WM 1.71% 1.51% . 1.52% .1.46% .1.60% (n="6) , # W]
AT EE M R AT

2.4.6  fINFEEIBCRIKES R 8 PRI A0 AR A
(S6)0.25 g, M 6 {7, 435l i A 45 B — X B 50 1 mL
(P00 FR IR RO T H R 1T A BRI /N BE I
1) o 9 J3E 43 1) 4 13.223 0,0.265 0,0.854 0,1.359 0,
2.145 0 mg/mL , ¥ 50  FHBE) 42, 1.1 730 7 ikl £ it
AR, FEE 2.2.17 T 5 A DN A | 1 s 0
AR, AL I, S50 W, w92 ShBR A
BT ERUBR T A ERR/INEER - 2 IR [T 3 4y
W14 109.75% . 110.05% .99.62% . 93.86% . 102.27% ,
RSD #J/NTF3.00% (n=6) , 32 B A J5 1k i v 5 R o
gERER 2,

247 FESNERINGE BB R NS
Gy 2. L1 TR Ty i i A A R, P 2.2.17 30
T EIE SRR E 0 g AL IR A AR
BB FP A E A BEOYRE SN E 3R, OB . 4
RWIR, T MPTIA R R h 5 S0 Fh B wOAamk = T .
R T AL R R /N BE B ) % 2 43 5 ol 29.320 5~
60.144 3.,0.621 6~1.076 6,1.025 9~2.830 5,2.899 3~
6.212 7.4.425 1~8.581 6 mg/g., ZEHF M3,
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Fx2 ESWELMASHMERKERELER(n=6)
Wkes/ R AR WEE MEREK FIEE RSD/

A
fech g mg mg mg /% k% %
WA 02517 133103 132230 277918 10952 109.75 176

02506 132521 13230 275122 10784
02512 132838 132230 282846 11344
02506 132521 132230 27642 1
02518 133155 13230 7B 1
02502 132309 132230 277551 10984
HEENIE 02517 026071 02650 05575 10958 110.05 276
02506 02660 02650 05677 11385
02512 02666 02650 05590 11032
02506 02660 02650 05635 11228
02518 02673 02650 05570 10933
02502 02656 02650 05437 10495
BT 02517 08570 08540 17003 9874 99.62 078
02506 08533 08540 17004 9919
02512 08553 08540 17113 10024
02506 08533 08540 17026 9945
02518 08574 08540 17048 9924
02502 08519 08540 17131 10084
HEIETA 02517 13661 13590 26239 9255 93.86 201
02506 13602 13590 26071 9176
02512 13634 13590 26617 9553
02506 13602 13590 26131 966!
02518 13667 13590 26440 9399
02502 13580 13590 26178 9270
HEUNEE 02517 21600 21450 43659 10284 10227 178
02506 21505 21450 43060 1
02512 21557 21450 43218 1
02506 21505 21450 43892 10437
02518 21608 21450 43989 1
02502 21471 21450 43056 1

R3 NAXKRBEFESHERIWLIEBNELR (n=

3, mg/g)

55 HEH G BT EEEEA BTN
S 55.9258 1.0159 28305 58510 8.101'5
2 60.1443 1.0232 20933 62127 83820
S3 54.188 4 1.0119 1.6207 51859 78253
S4 524978 1.0313 19794 47518 79905
S5 51.8190 1.076 6 1.629 6 5.068 9 83788
S6 528814 1.0614 27780 54276 8.581 6
7 52410 1.0263 1.5989 43046 82769
S8 527716 09555 22306 51957 79027
9 537317 0.983 6 2.5099 48359 77890
S10 332074 0.6524 1.409 6 32998 47168
Si1 293205 0.621 6 1.0259 28993 44251
3 itig

EHAE L T AFRBO (R G ) AR
TRFR B R (30% .50% . T0% . 100% ) LA K A [l 42
HUAFE] (0.5,0.75. 1, 1.5, 2 h) X B U1 98 Jie 48 2 BURi SR 14
SN, e 24 2 LA 70 % Y BEGER 75 0.5 h oA iz il 571 i) dwe 1
PRIUEAT . Rl SEH HIIA 5 T I EE-IK S -7K
-0, 1 % B PR VAT . 25 -0.1 % BRI U Y B-0.19%
PRV . 28 -0.1% HF TR 1 Y 46 Tk s AR G A i P B 5t
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SR AR AR 7 2o B P B B L 5% I e 1) S
B2 VA W2y S et e R (SIS TIE2 T N T B S/
RMZEAT DL I TR R 0 o e s A B DR L0 5
PR R E M

AVFFRRY] W SN S e Uy TR
TR R IR E AR I R ShER AN
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FEE 49 B IR A& A SE MR T R A AR A 3 M A, L
AR B BV R, TR TR E
R T NER G RHERR" s R 1T A i Rk
RS, T FIA T IR AR | OF vl R YL PR AE
FAU, FETF bR R4 0 2 BRSPS B0 A e B G T g
FIE—E, ARG Ead 5 Rl b4 7 T % JE 2
WFFY o SR 25 R Eon AN L UORE i b B AR o i
T EES, MEA ShUAR KRR FIE—3
B B B — R R PR 2y B BB TR IR BA T A
RELEN R, B, 7% B AR 135 20855 5
FIA 2O A BT IO R BB 1 s il e hs , DL X
350 7 JoT e A oA
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