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WE: B &R a4k nBs b 14 #8082 0 ZH 20k ik JHPM LR 2.5 E# 4 A Prep Scalar C ;4 (250 mm X
4.6 mm,5 pm) , REARH TR - 0. 2% HrER ik CBEZEAL) , 7k 4 1.0 mL / min, A& 0% K 951 4 230 nm (3 25 MBS .5 2535 R F
BEH 2595 ) 210 nm(H BF Mo 73 D AR R Rg AL LH Re AL L3 Rb,) 260 nm( L& FHEAH B ¥4 it S Rakd) .

280 nm ()N F W B HOENE AES 1 A A),A2R A 30 C,#HF 4 10 pLok A lﬁkh\h\#&(PCA)%fnix%zﬁd\ Fik -
FI3 A7 (OPLS — DA) ik i ik £ F 47 &4, I R A A i& 5 22 2 i HE 5 (TOPSIS) sk i M B M 4R Lk UARSEEBRE
RETENSS@MREERLFZRIF(r=0.999 1,0 =6) ;W% E AT EILHRXIBLERG RSD ¥ 0T 2%; = &K 96. 83% ~
100. 18%, RSD %1 0.69% ~1.82% (n = 9) . 18 #Af & F L ik 14 F R 4 694 F 4 ) 4 0.370~0. 630 mg/ g.0. 630~ 1. 080 mg / g.
0.045~0.089 mg/ g.0.260~0. 500 mg/ g.0.070~0. 150 mg/ g.0. 150~ 0. 260 mg/ g.0.300~0.520 mg/ g.0. 150 ~0. 440 mg / g.
0.075~0.270 mg/ g.0. 060 ~0. 101 mg/ g.0. 021 ~0. 037 mg/ g.0. 035 ~ 0. 059 mg / g.0. 079 ~ 0. 160 mg / g.0. 220 ~0. 380 mg/ g, PCA
FrOPLS -DA R BT, ISHAABEHA 3L, FHF FNT AB LALLY Rb, ETHF D HE HHABF ARLEF Re.LEF
FERRABE AT AERR T EFAREY 18 WA AT ML (C) A 0.3210 ~ 0.7342, L 6 ARy €, >0.5. 4518 %

FE AR WAL, S RAF AW, TR TANMI B R # 0 SR R R RSB R A E— AR,
SLREIA AN WU B AURAR & TR T E R e — H) R AT AR AT 2 AR R B AR
Quality Evaluation of Buqi Yangxue Granules Based on HPLC Multi — Index Components

Combined with Chemometrics
CHEN Zhen' ,WEI Tanjun’',CHEN Fei',WANG Chunlong',WEI Xu',ZHAO Shengyanm
(1. Dazhou Integrated TCM & Western Medical Hospital = Dazhou Second People's Hospital ,Dazhou,Sichuan 635000, China; 2. Dazhou Vocational
College of Chinese Medicine ,Dazhou,Sichuan 635000, China)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of 14 components in Buqi Yangxue Granules, and to evaluate its quality. Methods The chromatographic column was Prep Scalar
C,s column (250 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 wavelengths were 230 nm (albiﬂorin,paeoniﬂorin,benzoylpaeoniﬂorin),210 nm (catalpol,
rehmannioside D, ginsenoside Rg,, ginsenoside Re, ginsenoside Rb,),260 nm (calycosin 7 = O — B8 — D — glucopyranoside, ononin,
isomucronulatol 7 = O — B — glucoside) ,and 280 nm (senkyunolide H,senkyunolide I, senkyunolide A),the column temperature
was 30 ‘C,and the injection volume was 10 L. Principal component analysis (PCA) and orthogonal partial least squares —
discriminant analysis (OPLS - DA) were used to screen differential markers, and the Technique for Order Preference by
Similarity to an Ideal Solution (TOPSIS) method was used to evaluate sample quality. Results The above 14 components had good
linear relationships with peak area within their respective mass concentration ranges (r = 0.999 1,n = 6).The RSDs of precision,
stability, and repeatability tests were all lower than 2%. The recovery rate of the above 14 components in the range of 96.83% -
100. 18%, with RSDs of 0.69% - 1.82% (n = 9). The contents of the above 14 components in 18 batches of samples were in
the ranges of 0.370 - 0.630 mg / g,0.630 — 1.080 mg / g,0.045 - 0.089 mg / g,0.260 — 0.500 mg / g,0.070 - 0.150 mg / g,
0.150 - 0.260 mg / g,0.300 - 0.520 mg / g,0.150 - 0.440 mg / g,0.075 - 0.270 mg / g,0.060 — 0.101 mg / g,0.021 -
0.037 mg / g,0.035 - 0.059 mg / g,0.079 - 0.160 mg / g,and 0.220 - 0.380 mg / g, respectively. PCA and OPLS - DA

results indicated that the 18 batches of samples were clustered into three categories. Paeoniflorin, senkyunolide I, ginsenoside Rb,,

RSB v E SR b E GRS R 2024MS040 5 w1 B W BT (v N B FFEE AT 5] Sy AR AR T E
TR A [20232YD0283 ],
F—EE A, o, REAM, £EHF AL T @A HW S ESFNF, (BFEH)mivg80@163. com,,
MBEEE R FR, K LR AE, ERET RS OAPHEZHTF, (BF12H)eth339@163. com,
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rehmannioside D, catalpol, albiflorin, ginsenoside Re,and calycosin 7 — O — B = D - glucopyranoside were identified as differential

markers affecting sample quality. The relative closeness index (C;) of the 18 batches of samples ranged from 0.321 0 to 0.734 2,

with C; > 0.5 for six batches of samples. Conclusion The method is simple, scientific and intuitive, and can be used for the

comprehensive evaluation of the quality of Buqi Yangxue Granules. There are some differences in the quality of samples from

different batches.

Key words: Bugi Yangxue Granules; HPLC; principal component analysis; orthogonal partial least squares — discriminant analysis;

TOPSIS method; quality evaluation

TR OB AR NS AT VB
B g AREE Y ISR 2R 2 B LR IR R 3
BRI RMPEIE, 8 THRER BRI E
GRS e - R gy 2Bt A S RE 2y, A
AMILEE 9 50K LS KA TR AR R SR I 25 R
a2t g G AR HA RN A ESR I B
TR o0, AT YA HLAT B ) 2 B R S I RN
BRI D a7 -8 S R 2 )1 A TR AT
FE R TR S IR DR, A (200 AT T bR
#E S GO T b Y R 45 A B B R 9T LA ) A o
DZBZ2022004.) , it = 5 5 I 2 T SCAHIFFE o sy T[]
N NS 3R I JOURE H 14 Tl 5 e ) R RAORORR € i
(HPLC) M) Jf i — 25k AL 24 3 2 106G i AGE i
FRARfFHE P (TOPSIS ) 3211 = 210 A I 5540 , PEAN AN []
YA ML O 114 5 25 57 BRARE G F o
1 XE5R%E
1.1 {¢z%

GL.224 — 1SCN #HL - K- (£ [ Sartorius 23 Al , K
J£ 4 0.1 mg) ; 1260 Infinity I % HPLC 1% ( 3% [& Agilent
3 H)) 3 CSA — 10BT B 75 0 e 2% (1 ifg VD 24X
T PR W], TR A 180 W, A%l 37 kHz) .

1.2 X%

P X BR (HIE 5 4 110808 — 202313, 75 & h
99.6%) , YE NI = N g 14 BE 5 (HE S o8 112071 -
202302, &5 99. 5%) AT H X R (5 110736 -
202447, F 1 oh 98, 1%) , M B D X R & (iS5
112063 - 202304, &5 4 97. 0%) , NS 24T Rg, X I &
(HL5 4 110703 - 202436, % &K 97. 0% ) , NS 17 Re
Xof B (L5 110754 - 202330, & 14 96. 9% ) , A2
A Rb, (L5 4 110704 - 202331, &4 93.8%) , &
% 7 T 2 B R R (1655 R 111920 - 202308, 75
TR 96. 9%) , F4 b 24 R E B A B 5 R
Pk 75 24 6 BE A (3165 CFS202201, %5 4 99. 5%) ,
PR AL X B S (35 CFS202301, 75 5k 98.2%) ,
B P 5 e 1 6 RS (AL R CFS202201, & B
98. 6%) , )11 =5 PN g H XF BE & (L5 4 CFS202201, 5
1R 98. 3%) , N5 245 N IR TR RS (FiE45 8 CFS202301,
TN 98.3%) , WIS N TR A KRR (S
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CFS202301, & i A 98. 1%) , #10 H I KA A= P4 AR
HIRA A OB (A5 R 20241002) , H B (4L 5 A
20240308) , YA kel , e A A i EMe AL A A B A
) 5 AN IR L BURL (= B il 7)) 1 2451 £ - 220220505000,
FIAK R REAE 12 o) , 18 HEFE &L (4 5 b ST - S18) 5 &
W1,

®1 ISHENBTHHEREE

Tab.1 Sample information of Buqi Yangxue Granules

Y5 5 %5 Fr o 5
S1 211021 S7 211106 S13 231221
S2 211022 S8 220706 S14 231222
S3 211025 S9 220714 S15 231224
S4 211028 S10 220722 S16 231229
S5 211104 S11 230311 S17 240110
S6 211105 S12 230319 S18 240111

2 HAEEER
2.1 HPLCEMNZE 4MESEE
2.1.1 &4 H

A% +E: . Prep Scalar C g#£(250 mm X 4. 6 mm,5 pum) ;
WA : G (A) — 0. 2% BEFRVE W (B) , B B P M (0 ~
10 min B} 16. 0%A ;10 ~ 23 min I} 16. 0%A — 20. 0%A ;
23 ~32 min B 20.0%A — 29.0%A; 32 ~44 min I}
29.0%A — 35.0%A; 44 ~54 min B} 35.0%A —
48. 0%A ;54 ~ 65 min I} 48. 0%A — 70. 0%A ;65 ~ 70 min
i 70. 0% — 16. 0%A ) 5 it # : 1. 0 mL / min; £ 0 % K
230 nm (0 ~ 23 min BRI AT 24 R AT 2451 R H
AT25HF) 137141 210 nm(23 ~ 44 min IHRGNFERE HBEH D |
NS REAT Rg ASREAF Re . AS AT Rb)!5-19 260 nm
(44 ~ 54 min G0 6 258 S5 BT A 2 W T AR T
HE A e 11 ) 1170, 280 nm (54 ~ 70 min FHAG I 96 )11 25 1Y
P H A1 5 PR TV )15 N R A U8 A - 30 °C iF

#%! 10 lJlLo
2.1.2 BERH %

TR B % S VS VA < 4 K 4 R BT 24 N BR T AT 2
T R EEAT 25 FERE B D A S BT Rg A S
BAF Re . AZ AT Rb, B85 57 5 [0 4 25 BE 11 2o AR AR
T HE RSB VR S R H RN E R LR 2
TS A G IR 2538 L ) 70% TP R i 01 72 25, il s
B 0. 338,0. 610,0. 056,0. 240,0. 112,0. 176,
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0.290, 0.198, 0.150, 0.074, 0.028, 0.042, 0.098,
0. 210 mg / mL TR X HE S IV 359 s K5 % 1 mL, B
20 mL & S, H 70% B E 2, WA A 14 Bt
W B R B 43 0 M 16..90,30. 50, 2. 80, 12. 00, 5. 60,
8.80, 14.50, 9.90, 7.50, 3.70, 1.40, 2.10, 4.90,
10. 50 pg / mL TR KT BE A IA T

A VA W - IR SR I ORI S, IR AN , B K
1. 0 g AEHPRE , B 25 mL A w I, il 70% W BT,
FEALTE 40 min, B HGA  FH 70% HBEE 2 150 WS
PP X Lt Y TR < 4 AN SR I ORI T 0
S A& R AT A NS B I B
e AL ot VA YR T 85 ) 2 BT X R A
2.1.3 FHE¥FEE

L@ MR I A R A 2. 1. 2 T R IR A % IR LA

TR A R B X RE A RS 10 WL, 452 2. 1. 130

TS SR AR E SR g B A R A R A
T AR AR R ORI, 7R S IR A IR R TR
TR [ B B[] Ak A O € g R, L BR ) R S
TH I 1,

LRMER R G BRI, 1. 230 FIRA N IR S
WG i, 3 5 70% WY R R T A Mk B Y
25.0%,10.0%,5.0%,2.5%,1.0%,0. 5%, 153 £ 5| JFi i
e BE TR A R BRIV L 32 2. 1. 1 30T (A3 S5 F HEARE I
JE , VAT R B AR ARAR (X, g / mL) TR AU A AL AR
(V) HEATE MmN 25 5 L3 2, 3R WA 14 B4 U B
TEAS B B ik B2V Rl ST AR E G R R AT

WG 2 B R0 S W 2. 1. 2 TR IR A R IR IR

W, ¥ 2. 11T 035 S R SR E R A2 6 1K, i SR I
THIFR 25 R L3R 2, SRR % B R AT

o PRI K % PRIURE i (G5 S1) 1.0 g, 4%
2. 1. 250 N 5 il A A A i TR TR 0,2,
4,8,12,16,24 h % 2. 1. 1300 F (@i & F RN E 30
ST AR 25 R L3R 2, AR W I v 3 TR 24 h Y
FaEE R AT,

R R B PRI S (458 S1)1. 0 g, AT
617, #% 2. 1. 20 Jy il A A s i, #2621 1 IR
RS SRR E e S AR RS A AR
T2, R EEEMERL.

TR [T ISR < B —HERE & (Zi 55 R S1)0. 5 g, K
BRRAE AT O, A A (RS 25 N R 1 AT 251 R
FEAT 2547 FERE B4 D A S A Rg, A S AT Re.
ANZ A Rb, B3 7 A AT AT RS
REGE T )15 IR HLAE )15 IR V)1 25 N R A
T BE 4350 0. 243, 0. 428, 0. 026,0. 169, 0. 058, 0. 094,
0.193, 0.117, 0.083, 0.036, 0.013, 0.021, 0.049,
0. 144 mg/ mL)TRA XTI 0. 8,1. 0,1. 2 mL, 75 3177,
F22. 1. 2300 F J5 e ofil 2 S R, #5621 10 (a3
ZRAFIEREIN R O S T A, IR TR [RDCR 25 5
22, R AER B R A
2.1.4 HEHEENE

BUISHEAES: (95 M ST - S18)4% 1. 0 g, K HFRE
F2 2. 1. 2300 F J5 il 2 (A R, #5621 1IN A%
FAFIE SRR E 3R, i SR B, R ANbR s T AR
it P14 R R I i A SR LR 3

A/mAU A/mAU A/ mAU A/mAU
350 2 350 N 350 350
300 300 ’ 300 7 300
250 1 250 250 250 2 8
200 . 7 200 1 78 200 9 200 ; "
150 14 150{ | 6 150 4 8 13 150 I 10
R I A A e B N T W
50 501 )/ 3 2 L 50 l_L l 10 1 50
0 . L _l 1 min 0O A R TR N A A.JA‘JLJ,UNLL /min O JJ (NN JJ SN W A.j]ul.. Cmin 0= AJL.L).V.M"- S NERIURC WA in
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
A B C D
A/mAU A/mAU A/mAU
350 350+ 350
300 3001 300
250 2 2501 ) 8 250 2 5
200 5 ooy 2001 67 200 .
150 ol o | 12 150 ! 45 - 150 “ 5 6[ 5
100 L 4 3 100 N ‘ 100 L N _L l: )
10 : i 1 12| T4
=L O . A IV 1 | 1O X O N < 1 1 2 1 N1 A
! ¢/ min ¢/ min t/ min
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
E F G
P P P ¥ =3 A
1. NEsH 2. HHF 3 RTEBYHAF 4 HE 5 EFD 6. ASZHRy 7. AKRLHFRe 8. AKZLHFRbL 9. £%

e

F&EA R BRI
A, RA IR SRR

10. EAEH 11 R EERF

12. #)E NEsH
B. X &iEik C - G MBRBIER(SHNEEY #igx AL ZENE)

13. N E AEST 14 F0E RESA

E1 sxkEekE

1. Albiflorin 2. Paeoniflorin 3. Benzoylpaeoniflorin 4. Catalpol 5. Rehmannioside D 6. Ginsenoside Rg,

9. Calycosin 7 = O = B = D — glucopyranoside 10. Ononin

11. Isomucronulatol 7 = O — B - glucoside

7. Ginsenoside Re 8. Ginsenoside Rb,

12. Senkyunolide H 13. Senkyunolide I

14. Senkyunolide A

A. Mixed reference solution B. Test solution C - G. Negative reference solution (lacking Paeoniae Radix Alba,Rehmanniae Radix Praeparata,

Ginseng Radix et Rhizoma, Astragali Radix,and Chuanxiong Rhizoma,respectively)

Fig.1 HPLC chromatograms
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K2 AERFERER

Tab.2 Results of the methodological investigation
) . LA RSD(%) MR E(%,n=9)

BA =37 # — T "

(pg/mL) HEERE  #ARERE  TLRRE FHekE RSD
CELEES Y=2.7126% 10°X + 153.9 0.9997  1.69~84.50 0.87 1.09 1.63 99. 62 0.91
GECRS ¥=2.588 1x 10°X- 658.4 0.9991  3.05~152.50 0.82 1.02 1.58 100. 03 0.98
KRB 4 Y=6.9283x10°X-103.1  0.9996  0.28~14.00 1.49 1.67 1.95 97.45 1.66
HR Y=2.1029% 10°X + 945.2 0.9995  1.20~60.00 0.92 1.24 1.49 99.13 1.30
REFD ¥=9.350 1 x 10°X -524.8 0.9992  0.56~28.00 1.29 1.46 1.70 97.71 1.37
ABLH Rg, V=1.3859x 10°X + 379. 3 0.9999  0.88~44.00 1.17 1.37 1.59 97.99 1.21
AR LH Re Y=2.4135x 10X+ 1150.7  0.9993  1.45~72.50 1.01 115 1.48 100. 18 0.69
AB23HRD, Y=1.463 4% 10°X + 964. 2 0.9997  0.99~49.50 111 1.31 1.78 98.24 1.46
LEFEMTABT Y=1.1027% 10°X + 652. 5 0.9994 0.75~37.50 1.23 1.41 1.83 98. 04 1.82
Ehidt Y=7.3574x10°K+1152.4  0.991 0.37~18.50 1.42 1.59 1.88 96.91 1.33
FEEBRE V=4.0249x 10°X - 359.2 0.9995 0.14~7.00 1.54 1.93 1.96 97.41 1.03
#NE AmEEH ¥=5.9012x 10°X +784. 8 0.9998  0.21~10.50 1.57 1.71 1.91 97.24 1.45
HE A B Y=8.1245x 10°X +407. 1 0.9996  0.49~24.50 1.38 1.52 1.71 96. 83 0.72
HE A EA Y=1.7856x 10X+ 1264.5  0.9992  1.05~52.50 1.05 1.22 1.46 97.95 1. 64

R3 ISHASFMBM R 4FEYEENELR (mg/ g,n=3)

Tab.3 Results of the content determination of 14 components in 18 batches of Buqi Yangxue Granules (mg / g,n = 3)

BA S1 R 09 4 S s 97 S8 9 S0 SHs12 SI3 o SI4 SIS Sl6 SIT SIS
GELE 3 0.480  0.440 0.500 0.489 0.470 0.440 0.490 0.400 0.390 0.410 0.380 0.370 0.380 0.600 0.610 0.630 0.620 0.620
GERS 0.850 0.750 0.860 0.840 0.810 0.750 0.840 0.640 0.670 0.700 0.650 0.630 0.990 1040 1.060 1.080 1.050 1.060
APBG B 0.054 0.0 0.060 0.060 0.065 0.068 0.055 0.045 0.046 0.048 0.045 0.047 0.086 0.080 0.085 0.089 0.076 0.084
8 0330 0.360 0340 0.379 0.390 0.400 0.360 0.480 0.480 0.460 0.500 0.480 0.280 0.300 0.280 0.260 0.300 0.300
WEHD 0120 0.140 0.100 0.135 0.150 0.120 0.130 0.086 0.085 0.08 0.092 0.070 0.130 0.100 0.120 0.120 0.140 0.120
AR BH R, 0.200 0.180 0.200 0.201 0.190 0.220 0.200 0.190 0.160 0.170 0.160 0.150 0.240 0.250 0.250 0.260 0.240 0.250
AR L% Re 0.380 0.430 0.410 0.376 0.400 0.360 0.340 0.350 0.320 0.340 0.300 0.320 0.500 0.520 0.440 0.510 0.500 0.500
AR L% Rb, 0.240 0.250 0.260 0.315 0.280 0.270 0.320 0.180 0.180 0.190 0.150 0.170 0.410 0.430 0.400 0.440 0.430 .39
LEFRRAEBE 0060 0190 0120 0.154 0.180 0.140 0.130  0.092 0.088 0.094 0.084 0.075 0.250 0.240 0.260 0.260 0.270 0.260
Lhkd 0.076  0.084 0.080 0.074 0.078 0.071 0.066 0.065 0.065 0.066 0.060 0.063 0.097 0.100 0.098 0.101 0.099 0.097
FRERRH 0.0270.030 0.028 0.026 0.028 0.025 0.024 0.023 0.023 0.024 0.021 0.02 0.035 0.037 0.035 0.036 0.035 0.036
FNE hEH 0.041 0.044 0.05 0.047 0.046 0.05 0.047 0.039 0.038 0.040 0.037 0.035 0.057 0.056 0.058 0.05 0.05 0.058
B R 0.094 0092 0.079 0.085 0.085 0.097 0.09 0.150 0.150 0.130 0.160 0.140 0.110 0.140 0.130 0.120 0.100 0.140
ENEREA 0.280 0.230 0.290 0.270 0.280 0.290 0.260 0.230 0.240 0.250 0.230 0.220 0.360 0.370 0.380 0.380 0.360 0.380

2.2 HWHEITEFTMRE

FA T (PCA) < LAFE 3 Hp f1h 75 12 00 5 245 IR A
a1, 2K I SPSS 26. 0 48 it2= 4 F 4T PCA, & BURFE [
KT 1 FE 200, 25 AR B 2 /> 32 B 43 (PC1 A
PC2) AR A3 91K 11. 657 F1 1. 693, 75 2% BTk 343 5]
9 83.264% 1 12.092%, 2 B 7 22 51 ik % 4 5 4
83.264% H195. 356%. 111 3¢ 4 1] UL, A5 25 N BE A L A5 24
T R BT R S B Rg  AS B Re A
Z AT Rb, S8 S R AR T eoAR AT SRR
T ENE AR HLOFE S R A XS PCL DT 3, B D
FIEE N 25 g T4 PC2 DT ikt 2 o 2 (]S 2 061 R &
(DL 2) i RS A 10 A 18 HEAE i I i 2K R 340, 4w
54 S13 - S18.S8 — S12.S1 — STHIRESL MR N 125K
88

BGUE SPSS 26. 0 G525 % 18 SRR Sl HR B 0 i v
B BRI T 5 e o 2 S ) AR AR, R LA 3 h
B 0 45 2R O AR i, R H SIMCA 14, 1 84 k17
PCA, 255 18 ILFE L 3 338, HLFT A K £k 4 I8 5+
[ Bt A B S 95% B 5 X ] (95%CDH N | . 1
LI 3.

IEAS e /N 3k — F15 53 #1 (OPLS — DA) : 3517
OPLS - DA & /¥ & B, # A S 503 K F 0.5 (RX =
0.960,R2Y =0.919,0> = 0.890) , % H] OPLS — DA %
FasE TN BE 7 42 R AR A A3 P DL ] 4 1E— 25 DU AR
B (VIP) KT 1 R i se A i, $2 O 5T & 5Tk
2 SRR o 2 S5 R i AT EG T PR E IR T
NS B AT Rb, HE T D FEEE AT NBE T A S B 1T Re.
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R4 FSFRMBAL R 14 TR S TR
Tab.4 Composition matrix table of 14 components in Bugqi

Yangxue Granules

Ay PCl PC2 A PCl PC2
GELLE S 0.983  0.076 | AR23Rb, 0.969  0.006
GERS 0.981  0.048 | EEFEMAFIHEF 0970 0.058
EEBEAHE  0.971  0.014 | ERAEF 0.970  0.131
HE -0.959  0.164 || FEEEEF 0.971  0.144
RFEHD 0.538 -0.808 | %)% MEsH 0.964 -0.001
AK 23 Rg, 0.976  0.053 | #N % kg1 -0.237  0.954
ASL3 Re 0.965  0.118 | #NZ AEA 0.971  0.194

0 5 10 15 20 25
1 1 | 1 1
S15
Slsg
S17
S14
S16
513—,
S8
S11
S12
S10
S1
S3
S4
S5
S2
S6 I

B2 18#tAMNS IR AR 8] T B 2R
Fig.2 Pedigree diagram of the average linkage (between groups)
of 18 batches of Buqi Yangxue Granules
2]

S9

512.‘88

3
2
1 s11 @s10

0
-1

-2
-3

-4 t[1]
-10-8 -6 -4 -2 0 2 4 6 8

B3 18#ASFMBRIA E R 5 5317155 B
Fig. 3 PCA score plot of 18 batches of Buqi Yangxue Granules

B A S T A T 1 B TR D R e SR I Uk
FH )22 AR B, VIP 4390 1. 532 3,1. 421 4,1. 188 7,
1.1644,1.1605,1.1597,1.0327,1.000 3. 3£ WA 5,
R B UE T A R R S AR RS LA AR HE AT 200 1K
BRI 25 R R B A REF QAR K T4
], & B EE A OPLS — DA FEALR 8 0l & B4 1
UL 6.
2.3 jnAX TOPSIS x5 #7

18 AN 5 1 S0k 1) 14 Fh B4 10k 1F 45 4%
Fe () [, X Ty, 20 501 A i 5 e 50 A AR
H b J5 EiHE 22 max (x;) R min (x;) 5351k 25 L5354
B 1 S R AR RN e /M I3 AT A — R b 38, ab PR S
W 14 Fh o318 VIP (B AR , 4 S A IR 5 R 9 B A

2]

0.15

0. 10

0.05

0 817‘_513
-0.05 e HH
S14@

-0.10
-0.15
-0.20 1]

-0.8-0.6-0.4-0.2 0 2 4 6
E4  18#tAMS IR MR IE iR /N 5k % - FIA SIS E
Fig.4 OPLS — DA score plot of 18 batches of Buqi Yangxue

Granules

STttty
W/@%%&&fé yfi%‘z’ ’%@&\ e
AT W\v%*;%»\&\\\v% PO %ié“

o
5

E5 18#itSEMBRHEEEEHRY
Fig.5 VIP images of 18 batches of Buqi Yangxue Granules
Rl QP
0.8 A e
06 T
0.4
0.2
0
-0.2
-0.4
~0.6
-0.8

-1.0
-0.2 0 0.2 0.4 0.6 08 1.0

El6 EXRmER/MNIRE-HINFHERENSHE
Fig. 6 Plot of OPLS — DA replacement detection analysis
PR Hh B8 0 B (B N e T 58 (2,7 ), e/ IME
Vet 7% Z7) o3 il A (2) AR (3) A(4)
TRV FE R 5 IEBEAR AR IR (D, ) A5 07 BEAR Ak R
B (D) AR AR IR B (C) P ,0< €, < 1, ¢,
AR WA il AR o 18 AN UTR UKL T, 2 5 O S18
B i R, S12 Y B d 22 TR UL R 5
X; — min(x))
Y, = (1)

max (xj) — min (x])

LB

89



A IEA I -

Inspection and Test

¥ &35 ¥

China Pharmaceuticals

2026 4F2 J1 5 H 5 35 54 3 ]
Vol. 35,No. 3, February 5,2026

n

D; = Z(Z,, - Z;)z (2)
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D;

P = m (4)

x5 18NS FMBN RETFNHF
Tab.5 Ranking of quality evaluation of 18 batches of Buqi

Yangxue Granules

By D D C  BE| BT D D C B4

SI 23447 1.5076 0.3914 12 | SI0 2.8310 1.4488 0.3385 17
S2 24242 16131 0.3995 10 | SIT 3.0851 1.8654 0.3768 14
S3 23584 1.8416 0.4385 8§ | SI2 3.2294 1.5269 0.3210 18
S4¢ 22730 L7405 0.4337 9 | SI3 L4912 27135 0.6503 6
S5 22651 L8192 0.4454 7 | Sl4 12533 3.0940 0.7117 2
56 23911 L5089 0.3869 13 | SIS 13324 3.0130 0.6934 3
ST 24063 1.5986 0.3992 11 | SI6 1.4283 3.1743 0.6897 4
S§ 29582 1.7624 0.3733 16 | SI7 13918 3.0436 0.6802 5
89 29368 1.7522 0.3737 15 || SI8 11333 31310 0.7342 1
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