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DI N R i

(l. BHEFKRS _WEER,BH B0 570102; 2. HUEFRE—MEER,EW HH2  570100)

WE B ST R B RRAR &% (HPLC) 48 5L B 3%, 25 &R 3k s = R AR 47 (PLS — DA) ik, 4 R A7 e AR

Fik  &iEAEH Agilent Ecilipse C , #£(250 mm X 4. 6 mm,5 um) i3 48 4 T - 0. 05% BB ik (5 %) , 7% 4 0. 95 mL/ min,
) ok K A 203 nm( KFAIRAK B) (238 nm(F vt E - Fek SBEE o EELBF) 254 nm( Bk TR T Ak TE T Ak T T E L% T
TF).320 nm (T 8285 Ae 4 — A 282 ) & 369 nm(#Hk F Aoy 2 E) ,ARIR A 30 °C,#HAE T H 10 pLoK A 7 25 &8 35 50 B i A iR
A4 20127 pasE 3 HPLC #64CB 3% R A PLS — DA sk A7 4 AN 57 K6 16 BT AR M B ER T 16 BT LR AW
HPLC 52, #IA T 26 AN 3k Ao ;16 SLAT LR ALABMUE A 0. 894 ~0. 959; 3@ 38 55 4 P& &b )3t , SoAF 2 11 A &84 PLS - DA %
MEREF ANEF RO LRIRS R —H 20N EAEEGEAELR FART FHMELFGSAZFFEN.
i s HPLC 3850 E 3 3RAE M S sl F SLB4T, 5 PLS - DA ABZ5 4, 7T A AT LR AL 09 R AR AR IR A
KRBT A R B30k AR Gk ik 3 S I R D R B 4T AR )
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Quality Control of Ganfukang Pills Based on HPLC Fingerprint Combined with PLS — DA
SU Ruo',LI Guinyu’
(1. The Second Affiliated Hospital of Hainan Medical University .Haikou ,Hainan ,China 570102; 2. The First Affiliated Hospital of Hainan Medical
University , Haikou , Hainan , China ~ 570100)

Abstract: Objective To establish the high — performance liquid chromatography (HPLC) fingerprint of Ganfukang Pills, and to
provide a reference for improving their quality standard combined with the partial least squares — discriminant analysis (PLS — DA)
method. Methods The chromatographic column was Agilent Ecilipse C, column (250 mm X 4.6 mm,5 wm),the mobile phase was
acetonitrile — 0. 05% acetic acid solution (gradient elution),and the flow rate was 0.95 mL/ min. The detection wavelengths were
203 nm (heterophyllin B) , 238 nm (asperuloside and deacetylation plantain anhydride) , 254 nm (schisandrin, schisantherin A,
deoxyschizandrin and <y — schisandrin),320 nm (ferulic acid and 4 — coumaric acid) and 369 nm (quercetin and kaempferide). The
column temperature was 30 °C, and the injection volume was 10 pL. The HPLC fingerprint was established by the Similarity
Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012A). The quality of 16 batches of
Ganfukang Pills from four manufacturers was analyzed by the PLS — DA method. Results The HPLC fingerprint of 16 batches of

E—1EF R B, L, KFAM, ZEHF, IR T @A ERS F AR EHH, (BF1E5)785696021@qq. com.
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Ganfukang Pills were established,and 26 common peaks were identified. The similarity of 16 batches of Ganfukang Pills was in the
range of 0.894 - 0.959. A total of 11 chromatographic peaks were identified by the comparison with the reference. The results of
PLS — DA analysis showed that the components of Ganfukang Pills from four manufacturers were relatively consistent, but the
contents of 26 common peaks were different, and five different markers leading to the quality differences of Ganfukang Pills from

four manufacturers were identified. Conclusion The established HPLC fingerprint is simple, accurate and repeatable, which can

provide a reference for improving the quality standard of Ganfukang Pills combined with PLS - DA.

Key words:Ganfukang Pills; HPLC; fingerprint; partial least squares — discriminant analysis;quality control

IR AR K FZ e o T
B 5 LR A WSk 55 R B BRI 2 1)
B, E T 28R R RN R A
FEL (R A N RN A3 25 ShAn e vh 24 i i 741
(S-EM)IWS, - B = 1146 — 92 FP YR FH 2 (033 ok
HRF R FZ AR AT A, DL A
L) 38 0 R A G I H Y SCik (2 - 3 AR R
PABR M P R TR IR TR R TR
HRT LR G T 7 eE# o, ik G E AL,
YA ERRHL T I R ALY ot i L 8 SR D e A
WAR (3% (HPLC) Y5 R 23 A B, 548 A5 il o0 2 1 43 B
FAZE S, FH T PE M v 245 1) 590 5T o5 0 B Ak S e P4
i /N Z 3 H 530 43 B (PLS — DA ) 238 i 32 il o3 43 B
(PCA)EE BB , S5 SRk 22 Spr B i H
BT 2548 SrE 1S 454 PLS — DAl PCA 254k 22 AR =
PO HE A LA B0 2 0o S 4 i, B 2 M F
rh 2l 5 a1 45 R ATPEA 0 -7 AR5 R ] HPLC v
ST R R ILR R SRS IR A e 1R RS [
BF45 4 PLS — DA 2T T 477 R 16 HILFE i, h
JFE R BTN PRS2 BIGE IR .

1 UFE5KHE
1.1 {¢=8

Agilent1260 7 = R80BAH (415X (56 [F LR RH A
RS ED) 5 XS525 AU -1 (i AR ) — FERI 2451
K5 M 0. 01 mg) ;KQ — 500DBG BUE5 0 75 il it v vs (B
LU AR P A AR A PR F) , D3R 450 W A5 4 40 kHz)
QYSW — 30A AUHHAE/KAX (S Millipore A 7))

1.2 X%

TR B HOGE IR S (HE5 2R 110957 - 202025, 15 5
K 99.5%) , HM T HiR B IR S (HE SO 111549 -
202006, 75 54 95.9%) , F Wk H 2% IR (HE SR
110763 - 202115, & 58 99. 1%) , Tubk F £ 2 % B i
(L5241 110767 - 202013, % 54 99. 6% ) , Hit iz Z X i
i (L5524 100181 - 202110, 554 99. 5% ) , 1L 25 Z %t
B L (65 110861 — 202117, & 4 95.2%) ,4 — 7
LR R IR & (LS 112057 - 202009, 554 99. 3%) ,
B B R ) AR S (HE S O 110783 - 202111, & & N
98. 7%) , ¥ [ E L 25 iR EF I e s K-S 3K B

X BE S (L5 4 200511, & i > 98. 1%) , 42 B X R
i (458 191218, f 5 > 98. 0%) , 2= £ Ik 45 - HE R fiT
X HE 5 (HE5 8 1911018, & & = 96. 8%) , ¥ [ 14 )1
AU w2 B A R A O B BRI Y
Tl I R LA R A A5 B L3 1.
®1 HERARRER &5 REN%K
Tab.1 Information,manufacturers and specifications of

Ganfukang Pills samples

By ®F AEIRAK) | H% #F £ R (L)
Al 200523 ks AAI AR | C1 200316 #AER RS AR
A2 200917 ENE(H%6g) | €2 200622 A (HK6g)
A3 201026 €3 200907

A4 20110 C4 201113

Bl 20190919 4R LEABMAA| DI 1911094 &4 %4 %A RA
B2 20200522  FRAE(H%3g) | D2 2005113 & (H%K6g)

B3 20200910 D3 2006245

B4 20201124 D4 2009174

2 HEEHER
2.1 BEEAFE- V5 REEA KK

£ 1EF . Agilent Ecilipse CISH?(ZSO mm X 4. 6 mm,
5 wm) ;B ZHE(A) - 0. 05% BERR I W (B) , B Uk
J (R 3% 2) s Wi - 0. 95 mL / min; K37 K : 203 nm
(KFZHBEB), 238 nm (5 M B F1 92 2,k 25 i 2L
BF),254 nm (AR FEEH R FEEFH AT H R bk
T2.%),320 nm(PBRER A1 4 - FHERR) ,369 nm(Hi iz £
FNLASZ) s A 230 Cs #EFE i - 10 pLo 7E UL 3 55
T LA S AR AR 1 0 1) 43 B FE KT 1.5, X R
K47 0. 96 ~ 1. 06, FIH R G016 M R 4F .

F2 MEEREERER (%)

Tab.2 Program of gradient elution of mobile phase (%)

B 1) REHAA AHAB Bt 1) REHAA AFHMB
0~ 10 min 6 94 32~ 40 min 35 65
10~20min 615 94—85| 40~44min 35—65 65— 35
20~32min  15—35 85—65| 44~70min 65— 88 35— 12

2.2 BREHE

B R T EER R TR R TR R R
RF R MR R OB AT R M R KT
SIKB A Z  PBEIR 4 — B R IR S 451 1, A
BERAE 0 HE i A AT R R B 43 il 182.7,236. 7,

81



< LA -

Inspection and Test

¥ %

China Pharmaceuticals

20224F 12 H 5 H 5 31 55 23 1]
Vol. 31,No. 23, December 5,2022

218.3, 200.8, 240.2, 366.8, 147.2, 198.5, 201.2,
421.5,202.9 pg/ mL AYIR A X BT 53 1 B 16 4t
i, BRI S A% WRAN IR AT 2. 0 o R B R, L 5E
HETE R RS % A 85% F I 50 mL, % %€, §# & 1 h, B
T, 2 IR 7 PR ER (D) EE 0 450 W, B 40 kHz)
40 min, JH 2 E G, FRRPRE B, HH 85% H A 2 %
B, F55), JEad, RIAS U AT
2.3 FHiEFEE

W 2 PR K« B 2. 2 0 IR A ) B A, 45 2.1
TR 3% A Se RN A2 6 Uk, LA ZE M R4 (14 510
2 S5 26 A AT g AR X AR BE B TE) 9 RSD Ry
0. 14% ~ 0. 54%(n = 6) , A X W T LAY RSD 4y 0. 28% ~
0.97%(n = 6) , FEAUZHE 2 E R 4F .

R PRI HURE 5 (G50 A3) 35 2. 230 F 5 ik
il HER A AW, E IR T E 0,5,10,15,20,24,48,72 h
A4 2. 1 30T (g SR AR 2 | LR AT (14506 )
2 B A5 26 AN A W6 AR X AR B B TE] 9 RSD Ry
0.35% ~1.09%(n = 8) , AHXFIETHRI LAY RSD M 0. 69% ~
2.37%(n = 8) , F MBS e = IR T ICE 72 h INFR
EME R

B PR IURE 5 (G50 A3) 32, 230 F 5 ik
il 2 R A A T, 6 1, 35 2. 1 TR (A% 2k F R R
T, LV R (14 5106 ) 2 B0 2558 26 A A7 I AH XF
1R A BFEI Y RSD 9 0. 77% ~ 1. 96% (n = 6) , AH XTI [ FH
) RSD 4 0.91% ~1.93% (n = 6) , & W 7 ik E & M
R4t
2.4 FEYEIEHR
2.4.1 LU HEER T BARSUEE & RS A S E

Fi 2. 2 100 J7 il 2% 16 AR b 0 £ 3K Ot A W, 4%
2. VI (g SR HERE I S |, R FH v 2 (8335 4 SRS AR
U IR R 58 2012A 50 AT o L A4l 2 RS, 345
16 HLAE 5 1 HPLC & i 4 SC B35 o B 11 1 A7, Ay g

U/ mV
500

H 2641 ol I 51 A X B SR B B ) X, b e
1A%, 4300 R 25 LB 42 SRR I (1506 ) | P2
iz (550) 4 - FERR(6FIE) Mk R0 5E) (114
R(1250) i (1450) KR TSHKB(18%5
) TR TR (20 506 ) | FLWR TR FH (22 51 ) | FR
FHEQISIE) AWRTFLEQ450E) TEILE 2,
16 L RE S B AE U 73514 0. 941,0. 939,0. 947,0. 933,
0.956, 0.951, 0.959, 0.953, 0.894, 0.897, 0.900,
0.899,0.913,0.916,0.915,0. 920, 7 W AE & 5 & Ak
FaaE
2.4.2 & FRIE IR FOM o4 T AR o st R B B DR E A

P L1 AT 2 ] 0, G m A (14 5 06 ) i i AR )
IR HL S 5 0 o B i, B DL A A O S IR 16 L RE
i HPLC 2 h 48 20 B 3 v 45 S A7 06 A0 X 8 B4 B[] 1
RSD 7 0.19% ~ 1. 95% , AHXF W T FRL Y RSD R 1. 14% ~
2.87%.
2.5 PLS - DA #HEZET 554
2.5.1 PLS-DA#A #~r

KA ATAS TR R b 1) 22 520 26 4~ 34T 14
I A5 A SIMCA 14. 1%, JH 8l PLS — DA )%, 351%
PLS — DA AN PR 2 AN 32 43, 47 K 56 (15 B
AR AR BEALHES 20 7K , R2 G ELE A Q24L&
BELARAE Y AR bR R 4351 0. 573 Fil - 0. 255, $27%
JIT AN E AL A IS TR LA 3.
2.5.2 PLS-DA

PLS — DA £ Y rp iy 5 550408 25 34 7F 95% & 15 X [
I, R 44 A 7 T GBI R A T i 25 S A R ] —
TR B AR AR R 22 /N B P B R
7E (K1 4) . PLS — DA o faf 85 B b, B vl B il iR i
TS | B0 AN A, R i 25 S PR AR O R
ZIKB(18 F 1§ ) | FL MK T EEH (20 51 ) | =0 FEAF
(145105 HWRFHRQ351E) HERFL R4 515)

14
s
400 22
12 18
! 234 10 164, 4o 3 24
T L 13 15
U e e Y BV WS v VS A 2 "
300 | — 1 i 2 1 A AMA s A SD4
- —— Al LR % A ial ] A | agA i AL S sD3
Fil . T Ay A A A sD2
Y A A A A sD1
A5 PRy PR S WY V) A ¥ i %
200 —H e e e Ak sc3
SN A T i ) A . A sC2
T ~ e i A A A Y A ‘]
i b ia i A ARA_ A A \B4
A P T ) ad_AAA i A A B3
100 ad A Py f A A P W A B2
s i Ll i Aad ARA X A A SB1
i e aa i A LA il A SA4
| e, Y A e ARA a A A L
o A oy L A AMA__ K A b g:i
0 I IRy i 4 LA i SAL

20 30

) t/ min
40 60
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E1 16#AFE RATHKIABILE MiESE L
Fig.1 HPLC superimposed fingerprint of 16 batches of Ganfukang Pills
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12. hEE 14 FebEF 180 KFARKB 20, AvkTEF
V22 AckTFET 23 AATFE 24 AkTFLE
B2 REWMBEMBESNEEBIEE
1. Deacetylation plantain anhydride 5. Ferulic acid 6.4 - Coumaric acid
10. Quercetin  12. kaempferide 14. Asperuloside 18. Heterophyllin B
20. Schisandrin ~ 22. Schisantherin A 23. Deoxyschizandrin
24. vy - Schisandrin

Fig.2 HPLC chromatograms of mixed reference solution
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Fig.3 Permutation test of PLS — DA
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Fig.4 PLS - DA scoring plot of Ganfukang Pills from four
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5 T3 BE B s B HIORE BE A (K1 5) o 10> (5 06 1Y)
A ARG R T U2 R s, b K-S KB
FRFEEH EM R CHRTHELHERTOESA
LA WX 25 RACE 2 KT 50% . 7 WLIE 6.
3 itig
3.1 IBNIBRRIERE

52 R AL 25 TR R IR TR 22 BHE Y 7Ok F
1Y TR RS B O AR FE 22 )81 Oy b i, 2 3
HRG B e TR S RS S AR FE A
ABEZ= FEAM AR  ZHEEZ M5, Hrb fog
FEEW AR FEER AR FHER R TFOREEARR

whe[2]
- X
04 [ %
W14 | @IE7
0.3 I3 :
% om ® &8 i 11
0.2 426
®i% 15
0.1 4 W2 @i 25
-
0 V3 P 16 g SM2. ')-AS(L& .DA(I)
SMZ DATZ & B
U 10 ® SM2. DA(3)
-0.1 ool L
e = el 4
_o2 ®ifs5 Iﬁ.zllh%” ®if18
-0.3 ol OHEI3 ®ig23
®ig 20
o % w¥e[ 1]
0.6  -0.4  -0.2 0 2 4

BE5 16HATERILAIPLS - DA T al = E
Fig.5 PLS — DA loading plot of 16 batches of Ganfukang Pills
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Fig. 6 Variable importance in the projection plot of PLS — DA

REMshEaEm2- B RTFSHEMWH, BA g
8 A TEIAE DI, AT RN ILS TR T
FHFIRTT IR L0 B9 B e IR ol ok ot e it Ak 1 0 I
SIE , FEIE M R TSRS CE LR IR
R it TR RS, AR TS 3K B BRI &
b= 15T R ] S5 B T g v R 2 o Y AR g i
PLAEAZY bRy H METE B T TR YT A R MR
J9E L B AEAE 017, H TN AR e T R B
22 B 2 IR B AL G (Rt R AL 2
Pk 22 BRI ) B A AL G (M e R AL AR ) My
BLERZS (BT ERR FN 4 — 75 TR ) 45 o ORI 9 P e 45 i BE
TR R FERP R TR R AR T LFE G
T RO FRREF MR K TSHRBILAER,
BTERIR 4 - & SR N TR IR AR, IE % 5807 b8 bt R
AYXFANIRN T G T R R R s 18
3.2 BiEKMEE

B 2 BN ) A6 I 9 K (190 ~ 400 nm) , 3 S AHAS [
R (A ALAE N B Bl 8, TCHLAE R 0. 05% B iR X
0. 05% B 1R ) S [l 6 B L A51], A [R) A i (25,30, 35 °C),
AR 3 (0. 8,0.9, 1.0 mL / min) , A A8 745 42 B 5k
(1R 2K 3W) , AF] S (Kromasil CigFE | Agilent
Ecilipse Cg#1) KA [A] i i s A0 AH (L35 (Agilent 1260
T 5 AR A 8,3 A | Ultimate 78 785 250 R €835 ) ot JiF
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