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B OANLHKSENELERESLX &'

(. FEA¥FHER WAEFETHILER, LR FEH 266000; 2. WARFEHAFGER, LR FE  250355)
WE: BN 232500l 2RERTHSHRMEE(HPLC) 345 X FHRANFH T FAKEEFEFEHH(GRA) %,
Fik &4 A Symmetry C 4 (250 mm X 4. 6 mm, 5 pm) , FFAR A T - 0. 4% BriR ik (# 2R i 4 1. 0 mL / min, 200K
KA 210 nm( =L 2F R RIALF a RPALF DA 250 nm(RALFF B, FILFF S RFEFR SRS ALK EFRTE. £t
I AR ARE o - AE), AR A 30 C,HAEE A 10 who A 2020 (P B 25 (w9 3R) )il W) vk, Al A AR R IR K
S Feb REF R E A5 (PCA) kA i AR ) =% — 313 547 (OPLS — DA) A2 B oo 5 7 R F 69 £ F 45 &4 R A GRA
H TR Bl B R ) R B o i e B A VO X B E M E 2T R BT A R R 15 e Ak P Bk 12 AR
S AT 5 A A 0.296~1.065 mg/ g.1.224~2.094 mg / g.0. 886 ~ 1. 502 mg / g.0. 385 ~ 0. 662 mg / g.0. 281 ~0. 446 mg / g.5. 142~
8.713 mg/ g.1.452~2.435 mg/ g.0.997 ~ 1. 689 mg/ g.0. 155 ~0.416 mg/ g.0. 149 ~0. 294 mg/ g.0. 039 ~0. 066 mg/ g .0. 067 ~
0. 150 mg / g; A3 A B FR 4 R AZE 19 min, K5 ¥) RARE 4. 32%, 2 REH AT 22.0 mg/go@c#“i‘]’%%ﬁ\#ﬁ%%ﬁ;ﬂ? M R R
FILKE BEBEF EHALHF a2 LLF Ro- FHRANLSEAY ML HLERERTH EIZHEFESY . CRA LR EF, M55
KIEH 0.3366~0.6620. 18 LA HEREGRELSE—EIR ZF AE TG F ETHRERR EREH, FNERMAF L
M., TR T Are il 4k & 0 A B,

KB ol AR E AU Gk R RERBESHT; RO B AR D =Tk - AR oA S AN BN E R EIEH
Quality Control of Hongjin Xiaojie Capsules Based on HPLC Multi — Component Quantitative

[=
o

Combined with Chemometrics and Grey Relational Analysis
CAO Jie' ,ZHANG Guiping',CHEN Yujie’,LIU Min'
(1. Qingdao Hospital of Rehabilitation University + Qingdao Municipal Hospital,Qingdao ,Shandong,China 266000; 2. School of Pharmacy ,Shandong
University of Traditional Chinese Medicine,Jinan,Shandong,China 250355)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) multi — component quantitative combined
chemometrics and grey relational analysis (GRA) method for comprehensive evaluation of the quality of Hongjin Xiaojie Capsules.

Methods The chromatographic column was Symmetry C column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile —
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0.4% phosphoric acid solution (gradient elution) , the flow rate was 1.0 mL / min, the detection wavelength was 210 nm
(notoginsenoside R,, saikosaponin a, and saikosaponin d) and 250 nm (procyanidin B,, epicatechin, paederosidic acid, paederoside,
paederosidic acid methyl ester, asperuloside, cyperenone, nootkatone,and o — cyperone) ,the column temperature was 30 °C,and the
injection volume was 10 pL. Referring to the general rules of the Chinese Pharmacopoeia (2020 Edition, Volume IV ), the
disintegration time, moisture, and nitrogen content were detected. Principal component analysis (PCA) and orthogonal partial least
squares discriminant analysis (OPLS — DA) were used to identify differential biomarkers affecting the quality of the perparation.
The GRA method was used to analyze the content data of each component in different batches of perparation, and the relative
correlation was used as a measure to conduct a comprehensive quality evaluation of the perparation. Results The contents of the
12 components mentioned above in 15 batches of Hongjin Xiaojie Capsules were 0.296 — 1.065 mg / g,1.224 - 2.094 mg / g,
0.886 - 1.502 mg / g,0.385 - 0.662 mg / g,0.281 — 0.446 mg / g,5.142 - 8.713 mg / g,1.452 - 2.435 mg / g,0.997 -
1.689 mg / g,0.155 - 0.416 mg / g,0.149 - 0.294 mg / g,0.039 - 0.066 mg / g,and 0.067 — 0.150 mg / g,respectively.
The limit of disintegration time was < 19 min,the moisture content was < 4.32%,and the nitrogen content was < 22.0 mg / g.
The results of chemometric analysis showed that the contents of paederosidic acid, epicatechin, paederoside, saikosaponin a,
notoginsenoside R,, and o — cyperone were the main potential biomarkers affecting the quality of Hongjin Xiaojie Capsules. The
There are certain batch

GRA results showed the relative correlation was in the range of 0.336 6 - 0.662 0. Conclusion

differences in the quality of Hongjin Xiaojie Capsules. The established method is feasible, accurate, and scientific with intuitive

evaluation results,which can be used for the comprehensive quality evaluation of Hongjin Xiaojie Capsules.

Key words: Hongjin Xiaojie Capsules; HPLC;GRA;PCA;OPLS — DA j;content determination;quality control

I eTHAE e = S TR YR M
R 20 T R, HE R RO RS T IR
TH B DA PR T3 9 A I I SR
R - E LR N SR S AT AR CE R '
a2y B ELR R B A AR AR T
R KW R E AT — A2 g TE A 56 B4y
BT, ek A T A A el R R A R
P o3 0 B A S, IR R B 1) i N 7 G
2, ARG RAE T AR E R 23 K A6 B 4
BT (GRA) ¥ 1T B W b 36 35 2 A~ F8 b5 10 254 PEHIME, 3
Blof 2 b 43 B 45 P25 B8] I A AL B2 4 AR T 5
Ny T[] ARSI 21 4 0 2 e 2 v 12 Bh A R
ROAE 35 (HPLC) 125, IFAR 4 2020 45 i v [ 24 3 (17
BB YA 7 AR T e B KRN R, 2
AT R 5 GRA B 404 T A R I 5 i, % It A 7
SR 2 SEVE VAN, B AR R 214 T 4 e A R R v 0 4R
FERCE G i R R RS S IR R
1 5%

1.1 {%z8

SQPHRYHEFIAF-(FE[E Sartorius A F G A 0. 01 mg) ;
KQ — 300DV AU 7 i3k 15 Vet (B LU mii B s A A FR 2
], TE K 300 W, 458 4 40 kHz) 5 1260 Infinity 1T %55
SRR LTI (SE [ Agilengt 23 H] ) o
1.2 iK%

FILASZE N IR (A5 110878 — 201703, & 4>
99.7%) , o — v P ERD6F BB (4t 110748 — 202318,
N 98.5%) , Le il e d X R A (4S5 110778 -
201912, & &84 96.3%) , =L\ 4 R &R & (54
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110745 - 202322, &4} 97. 8%) , Se ]\ a X 1R 4
(#L5 M 110777 - 201912, & 5 94. 8%) , ¥4I B H [
B 2 i K E BIF Y B 5 4 R BR O (AL S
PRF8032722, 41 99. 7%) , JFAE T K B, X B (L5
4 PRF8051601 , &4 99. 0% ) , R 4 et % B i (AL 5
4 PRF9091822, & 14 99. 2% ) , IR A ol HE & (At 5Ky
PRF8072622, ¥} 97. 4%) , X9 5 e FR %o B i (AL 5
9 PRF21062522, &5 4 98. 2% ) , X% JHE 17 1 P g %of Bt
i (415 4 PRF21062524 , 75 174 98. 5%) , ¥4 [ A #E
W B i BRI A A PR 2 7 5 A B AR ) BRG (UK A
AW EE R A BRI S O CFS202101, 7 A
98.3%) ; & & (#t 5y 20211108) , W 2 (41t 5 N
20220503) , oK L (HiE45 4 20221001) , 22 (346,
AN E I S0 e M | A 1 53/ K B D /N I8 = e w3 B3
RAHTl s AL eI I (s R AR A BR TR
", 4t 5 4 W b 221005, 221012, 221016, 221019,
221202, 230202, 230303, 230306, 230307, 230401,
231102, 231103, 231107, 231201, 231202, %% 5 Jy S1 -
S15, JiAs M Ehi0. 4 g) o
2 AEEER
2.1 HPLC Z#MEZMHH IS E
2.1.1 &A1t

{3 Symmetry C g FE (250 mm X 4. 6 mm,5 pm) ;
TBIAH: OB (A) - 0. 4% BEFRES IR (B) BB FEEVERE S (0 ~
10 min 5 23. 0%A , 10 ~ 21 min I 23. 0%A — 36. 0%A,
21~28 min B} 36.0%A — 60.0%A, 28 ~41 min H}
60. 0%A — 75. 0%A, 41 ~50 min I 75. 0%A — 80. 0%A,
50 ~ 55 min i} 80. 0%A — 23. 0%A) ; i : 1. 0 mL/ min;
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K+ :210 nm(0 ~ 21 min, =LA R, L& 2 H a fll
SEFA AT d) 081 250 nm(21 ~ 55 min, [FAETF £ B, . %
LA R YR TR SR SRR R 40
FEAF A BRE s TR R A o — A BREER ) O AR
30 C; iR 10 plo
2.1.2 ERH &

TRAXT R ARG =B R R, A R a 58
B A JRAETT R B, RILEE R TIR SG IR
X EFT IR TR L 42 h 4 A B A TR T A D o —
IF A X6 Rt % 305 B, S 6 PR, I 75% HH IR 7 S A
il B AR v BE 43 9 ok 0.356, 0.590, 0. 532, 0. 280,
0.196, 2.810, 0.712, 0.546, 0.170, 0.092, 0.028,
0. 064 mg / mL (IRA BRI AG % S BORA B 1 mL, &
20 mL 2B, 75% W B 25 IR 4D, iR Ry
Jo Bk BE 4 ) R 17. 80, 29. 50, 26. 60, 14. 00, 9. 80,
140. 50, 35. 60, 27. 30, 8. 50, 4. 60, 1. 40, 3. 20 pg/ mL
FVE T, BIAS .

B T L S I S I N A 0.6 ¢ K%
FRAE , B 25 mL A&, N 75% F S 20 mL, #8755 Ab B
45 min, 0. 22 pm A HLRIERLUE L, P H 75% W EEE 25,
o), B,

B Xof HER ot Y TR« 22 40 4 T 5 IS Kb 7 T2 430
il & =& Sl S IREE YR A BB PERE
P A VS YR A 8 T 1 T I o) Rl VAV
2.1.3 FEREFE

LR MR B2, 1. 2300 F IR A% B A s
b VRV PP X R A A e, 2 2 1L 1T (i A%
PRIEREIN A, 10 53 i ] o 25 SR At T R £ 1 v 45 A

AR I ST, 5 R K Sl A V€ 3 e A [] £
B IS [e] Ak A A 7 € i 0 B, EL B 6 B G T L 1
L .

LR SE R RSB 2. 1. 2T FIRA KO0 1,
0.2,0.5,1.0,2.0,5.0 mL, 45 20 mL & &I+, A
75% W25, e 2. 1 VI B s A AR AR I 2 , DA%
TR I A IO e B A A A AR (X, g / mL) (TR (Y)
RN AR AR AT LR [T &5 5 L2 1, R I A% 1R I A 4y
TEAS 5 VA 51 Pl P 5 0 T AR 2Rt O R LA

S PR ARG R 2 RS R 2. 1. 230 IR AR
Wi, 75% W RS R, LIEMR LG (S / N) R 10 1 B
D7 R R R R e B L, LA S /N S 3 1IN A
B ARG BR o 25 SR L2 1

Ko B B 2. 1. 2 T R IR A % IR A TGS B
FE2. 1 10 R AR T 1R 1 d GESEDERED 2 6 1K,
o S HEREIN A 6 d, T S G T A L 25 R L 1, SRR
A R AT

FasE PRI - BT T S5 I (5 SO NED
T R ARE L F 2. 1L 230 R Ok R AR, T
4505 0,2,4,8,12,18,24 h 45 2. 1. 1 T T 3% 448
PEREISE 10 SR 08 T R 485 SR DL 36 1, e W3 i v Vi
B 24 h NREE R AT

R MR A S IR (5 N SONEY
61 FEHFRAE 4% 2. 1. 250 F 7 ikl & ik A i i, ¢
2.1 VIR (g 5 R R A, i SR 0 T AR, TR
OSSR, R TEEE R A

TEE [R5 - O R =B R R, S e a
et AT d JRAET R B, R ILR R S RBET R YK

A/ mAU A/ mAU A/ mAU A/ mAU
300 6 300 6 300 o 300
250 250 250 250 6
200 ; 200 7 200 ” 3 8 200 ’
150 2 s 150 l 150 5 150 | | 7 .
100 1 J3 45 A 9 101, 12 % IN ‘3 45| 8) o' 1o 1 o 1 % ‘\ ! i |8 10'1]
50 L | J 11 50 Uy 1 i 9 10 12 50 \ u 9 10 50 | 5 [ER
Y v s . WA AN .
o LU U i ot Ll LI 0E min 0 WL il P R4 I |V, WW SR P 1 [0 1
0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
A B C D

A/mAU A/ mAU A/ mAU

300 300+ 300

250 6 250 250 6

200 7 200 5 200 2

150 3 150 150 , [

100 2 8 12 100 ¢ 1 4 104 100 A 1 4

1 9 5 8|
50 MV LJ_ 101 500 ) LJ 3 s l 12 so| ) JL L
IBLUNINN R min 0 Mo 2 min 0 b Tioda RIS AN +/min
0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
E F G

1. =6 2%R,
9. et
B. BX ik

10. 7 M b BR)
AL BRI RS R

E1

1. Notoginsenoside R,

acid methyl ester 9. Asperuloside

10. Cyperenone

2. %WEeFa 3. EWEHd 4 REFEB, 5 RILEE 6 BEEFE®R 7. BEEF 8 MR TE

11. BARER  12.a — & W&

C - G MEMBERER( SR LW 25FE BEE A
B kE AR

2. Saikosaponin a 3. Saikosaponin d 4. Procyanidin B,

5. Epicatechin 6. Paederosidic acid 7. Paederoside 8. Paederosidic

11. Nootkatone  12. & — Cyperone

A. Mixed reference solution B. Test solution C — G. Negative reference solution (lacking Notoginseng Radix et Rhizoma,Bupleuri Radix, Fagopyri

Dibotryis Rhizoma, Paederiae Herba,and Cyperi Rhizoma,respectively)

Fig.1 HPLC chromatograms
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Tab.1 Results of the methodology investigation

i S, SRR r Ak RER RERARNRSD(%,0=6) RSD(%) AR ER (%,n=9)
(pg/mL) (pg/mL)  (pg/mlL) HA B REERE ELRKER  RHEkE RS

ZX2HR, Y=2.5019x 10°X+445.6 1.78~89.00  0.9995  0.146 0.475 .35 1.93 1.37 1.65 96. 88 1.04
223 Y=4.2807x10°X+1262.9  2.95~147.50 0.9991  0.083 0.271 .12 1.86 115 1.56 98.35 1.27
2 2Hd Y=2.8036x 10°X+746. 4 2.66~133.00 0.9994  0.159 0.534 1.29 1.92 1.22 1.68 98.37 1. 14
REFEB, Y=2.1884 x 10°X+303.7 1.40~70.00  0.999  0.172 0.561 1.39 2.08 1.78 1.7 98.32 1.53
F S Y=1.9057x10°X-187.2 0.98~49.00 0.9992  0.098 0.329 1.44 1.78 1.45 1.74 97.88 1.20
RS T Y=3.8039x10°X+1343.8  14.05~702.50 0.9997  0.257 0.836 0.85 1.80 111 1.49 100. 13 0.79
B EF T=4.5914x10°X+1634.9  3.56~178.00 0.9994  0.092 0.298 1.07 2.02 .47 1.52 99.03 1.06
BREFRTE  V=3.5897x10°X+979.5 2.73~136.50  0.9993  0.216 0.704 1.20 1.76 1.53 1.59 100. 04 0.9
B F=1.7862x10°X+1028.2  0.85~42.50  0.9998  0.113 0.367 1.47 1.98 1.63 1.82 97.89 .15
AW HhE F=1.579 1x10°X+734. 1 0.46~23.00 0.9992  0.076 0.259 1.62 2.11 1.89 1.§7 97.84 1.25
B #h5 ¥=8.0672x 10°X-582.7 0.14~7.00  0.995  0.029 0.094 1.69 2.29 1.93 1.92 98.21 1.45
a- A F=1.3516x10°X-371.8 0.32~16.00  0.991  0.043 0.152 1.61 2.06 1.82 1.93 96. 98 1.29

FEETT W O FHE T IR TR L 5 b BT A8 B0 1 [630
o — Fr BRFR 45 35 KSR E , FH 75% B i 0T i
Jo B B 43 51 0,189, 0. 464, 0. 352, 0. 147, 0. 109,
1. 897,0. 559,0. 396,0. 084,0. 051,0. 016,0. 037 mg / mL
BRI T S0 B A5 T B AV BT 8 T 25 I 4 (G 5
K SHNE0. 3 g KEEFRAE FAT 907, 73 4% 80%,100%
120% L& 51 I A A 0] e R 6 % BRI TR, 15 4%
2. 1230 J7 il A& A s s e, A L AT
30, 4% 2. 1. 1| A S R e RE DN R | e SR A AR, IET T
RN LR 1, R R MR B R
2.1.4 BHREELENE

HU IS LT 4 TH 45 2 (45 ST - S15) WA 45
T R BARE, F 2. 1250 F Okl st s, &
AT 30, #2011 IR AR A R AR I T i 0 T
AR B A5 R = L RBAT R, A R T A,

SEHA A d JRIE T E B RILA R K BEH R YK
T T NG O T T TR FH I b R A R L TR A
o — PR A4 5 3908 0. 296 ~ 1. 065 mg / g 1. 224 ~
2.094 mg/g.0. 886 ~1.502 mg/ g.0.385~0.662 mg/g.
0.281~0.446 mg/ g.5.142~8.713 mg/ g. 1.452 ~
2.435mg/ g.0.997 ~ 1. 689 mg/ g.0. 155~0. 416 mg/ g.
0.149~0.294 mg/ g. 0.039~0.066 mg/ g. 0.067 ~
0. 150 mg / g, #LUR[E] 45 B o3 0 & 2 25 S ok, Jn & =
L R PR H IR T IR 2,
2.2 FfERR.kSS5ESERERN

i A B B K R G A 43 3] 2 B 2020 4F R
e ] 24 i (U ) Y38 I 0921 At i R AG: i 121130
0832 K43l 2 (55— ) 11214 0704 0 v (5F3
) RIS PEF TN A R WA 3

R2 AdeHEREPLRMESESENESER (mg/g,n=3)
Tab.2 Results of the content determination of 12 components in Hongjin Xiaojie Capsules (mg / g,n = 3)
o o Tes
S1 S2 S3 S4 S5 S6 S7 S9 S10 S11 S12 S13 S14 815
ZL 2R, 0.639 0.743 0.606 0.708 0.570 0.320 0.346 0.369 0.333 0.296 0.977 0.952 0.909 1.031 1.065 0.658 +0.281
R LHFa 1.541 1.706 1.492 1.576 1.446 1.490 1.311 1.345 1.224 1.271 1.974 2.094 1.888 2.053 2.008 1.628 +0.303
ML 1.167 1.051 1.169 1.128 1.252 0.984 0.936 0.980 0.906 0.886 1.382 1.444 1.473 1.502 1.413 1.178+0.220
JRitH B, 0.489 0.445 0.467 0.478 0.502 0.397 0.415 0.425 0.401 0.385 0.618 0.645 0.606 0.662 0.632 0.505+0.100
FOIW:S + 0.372 0.446 0.370 0.409 0.433 0.343 0.390 0.281 0.362 0.354 0.346 0.338 0.326 0.314 0.302 0.359 +0. 046
A KR AR 6.769 6.096 6.780 6.544 7.263 5.706 5.427 5.684 5.253 5.142 8.014 8.376 8.542 8.713 8.193 6.833+1.277
A K RS 1.863 1.715 1.903 1.838 2.036 1.608 1.531 1.602 1.483 1.452 2.243 2.343 2.388 2.435 2.292 1.915+0.352
KRR TES 1.312 1.181 1.314 1.268 1.408 1.106 1.052 1.102 1.018 0.997 1.553 1.623 1.656 1.689 1.588 1.324+0.247
Fet¥3F 0.296 0.279 0.231 0.263 0.224 0.222 0.169 0.194 0.155 0.177 0.334 0.350 0.366 0.416 0.383 0.271+0.084
AW W B 0.179 0.207 0.198 0.215 0.224 0.162 0.154 0.158 0.149 0.155 0.284 0.264 0.274 0.294 0.253 0.211+£0.052
) A B 0.051 0.055 0.058 0.060 0.062 0.059 0.062 0.060 0.066 0.064 0.043 0.046 0.042 0.039 0.048 0.054 +0.009
o - AR 0.117 0.150 0.135 0.144 0.140 0.112 0.095 0.103 0.073 0.067 0.108 0.131 0.091 0.113 0.088 0.101+0.026
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Tab.3 Determination results of disintegration time,moisture and nitrogen content in Hongjin Xiaojie Capsules

A SI  $2 S3  s4 S5 S6 ST S8 89 S10 SIl SI2  SI3  Sl4 SIS
A4 % 5 FR (min) 15 14 15 13 12 10 9 11 8 12 19 13 15 17 16
K5 (%) 3.45 3.98 4.32 3.96 3.41 3.56 3.49 4.11 3.69 4.02 2.65 4.19 3.98 3.85 3.97
482 F(mg/g) 21.5 22.0 21.4 21.3 21.5 20.7 16.9 19.3 20.1 17.5 21.3 20.4 21.7 21.9 21.5
F4 AEHERBEDRERSFESH

Tab.4 Analysis of variance of principal components in Hongjin

Xiaojie Capsules

ERS BAEE T ETRE(R)  RHFTETRE(R)
1 10. 734 71.563 71.563
2 1.811 12.071 83.634
3 1. 086 7.237 90. 871
R5 ASHERERISNOFMEROBEREMER

Tab.5 Composition matrix table of 15 evaluation indicators in

Hongjin Xiaojie Capsules

YA AR ERA1 ERS2 ERS3

e =k 2#R, 0.970 0. 060 0. 026
YL a 0.957 -0.037 0. 037

S d 0.982 -0.026 0.018
JRitLEFB, 0.974 -0.132 -0.023

FOLEE -0.295 0.854 -0.157

A & R R 0.982 -0.025 0.018

X 5 R 0.981 -0.029 0. 024

A & R BR F B 0.982 -0.026 0.018

ER 0.969 -0.053 0. 055

7 T ¥ B 0. 969 0.043 -0.061

) Ady R -0.938 0. 167 0.078

a - A MR 0.251 0.876 0.217

i B PR 0. 837 0.085 -0.163
Ko -0.060 —0.095 0.981
SRE 0.677 0. 489 0. 089

2.3 {FIFEFERETEN

F T (PCA) « D3 2 T3 3 F kil o 45 oy
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Tab. 6 Transformation processing matrix of 15 evaluation indexes
8% o . MAETSYT!
ZhAER, EHLFa RULHd REFED, RUEE OREER OREF SAESRTE A% AMEER DAE o-AWE HR
Sl 0.9717 0.946 6 0.990°5 0.9693 10359  0.9906  0.9726 0.9906 1.0939  0.8471 0.9392 10531 11307 0.9127 1.0437
82 1.1299 1.0480 0.8920 0.8821 12420 0.8921  0.8953 0.8917 10310 0.9796 10129 1.3501 1.0553 1.0529 1.0680
83 0.9215 0.9165 0.9922 0.9257 1.0304  0.9922  0.9935 0.9921 0.8537 09371 10681 L2151 11307 1.1429 1.0388
S4 1.0766 0.968 1 0.9574 0.9475 L1390 0.9576  0.9595 0.9573 0.9719 10175 L1050 1.2961 0.9799 1.0476 1.0340
85 0.8668 0.8883 1.0626 0.9950 1.2058 1.0629 1.0629 1.0630 0.8278 10601 1.1418 1.2601 0.9046 0.9021 1.0437
S6 0.486 6 0.9153 0.8352 0.7809  0.9552  0.8350  0.8395 0.8350 0.8204  0.7667 1.0866 1.0081 0.7538 0.9418 1.0049
87 0.5262 0.8053 0.7944 0.8226 1.0860  0.7942  0.7993 0.7943 0.6245 0.7288 11418 0.8551 0.6784 0.9233 0.8204
S8 0.5611 0.8262 0.8318 0.8424  0.7825  0.8318  0.8363 0.8320 0.7169  0.7478 11050  0.9271 0.8292 1.0873 0.9369
89 0.5064 0.7519 0.7690 0.7948 1081  0.7687  0.7742 0.768 6 0.5728  0.7052 L2155 0.6571 0.6030 0.9762 0.9757
S10 0.4501 0.7808 0.7520 0.7631  0.9858  0.7525  0.7580 0.7527 0.6541 0.7336 11786  0.6031 0.9046 1.0635 0.8495
SI1 1.4857 1.2126 11730 12250 0.9635 11728 L1710 11725 12343 13441 0.7919  0.9721  1.4322 0.7011 1.0340
S12 1.4477 1.2863 1.2256 12785 0.9412 1.2257 1.2232 1.2254 12934 1.2494 0.8471 11791 0.9799 1.1085 0.9903
S13 1.3823 1.1598 1.2502 12012 0.9078 1.2500 1.2467 1.2503 13525 1.29%67 0.7735  0.8191 L1307 1.0529 1.0534
S14 1.5678 1.2611 1.2748 13122 0.8744 1.2750 1.2712 1.2752 15373 13914 0.7182 10171  1.2815 L0185 1.0631
815 1.6195 1.2335 1.1993 1.2527  0.8410 1.1989 1.1966 1.1989 14154 11973 0.8840 0.7921 1.2061 1.0503 1.0437

x7 BEMERSRASEFINXEKRY

Tab.7 The correlation coefficient between each evaluation index and the optimal reference sequence
5% = T
ZREHR, RHLHF. RHLHd RRFED, ANEE BAEFR SREF SAEFRTE HPEF ARGR ARA o-FRE MR

81 0.4744 0.4403 0.4790 0.4447 05271 0.4788  0.4622 0.4786 0.5210  0.3866 0.4737 0.5570  0.5790 0.4897 &%

82 0.5443 0.5286 0.4058 0.3896 1.0000  0.4056  0.4057 0.4052 0.4878  0.4545 0.5510  1.0000 0.5238 0.7105 1.0000
83 0.4558 0.4195 0.4805 0.4153  0.5206  0.4802  0.4303 0.4799 0.4136  0.4303 0.6278 0.7345  0.5790 1.0000 0.8092
S4 0.5185 0.456 4 0.4516 0.4295  0.6905  0.4515  0.4515 0.4511 0.4603  0.4785 0.6923  0.8737  0.4783 0.6986 0.7845
S5 0.4372 0.4017 0.5519 0.4640  0.8639  0.5519  0.5519 0.5518 0.4047  0.5087 0.7714  0.8058  0.4400 0.4784 0.8359
6 0.3404 0.4187 0.3729 0.3433  0.4448 03725 0.3728 0.3724 0.4022  0.3545 0.6586 0.5220 0.3793 0.5235 0.6624
7 0.3485 0.3571 0.3524 0.3593  0.5956  0.3521 0.3522 0.3520 0.3457 03412 0.7714 04301 0.3548 0.5015 0.3333
S8 0.3559 0.3674 0.3711 0.3688  0.3333  0.3709  0.3711 0.3709 0.3702 03477 0.6923  0.4689  0.4074 0.7989 0.4857
89 0.3444 0.3333 0.3407 0.3467  0.4955  0.3404  0.3405 0.3402 0.3333  0.3333 10000 0.3502 0.3333 0.5699 0.5729
810 0.3333 0.3458 0.3333 0.3333  0.4728  0.3333  0.3333 0.3333 0.3532  0.3428 0.8708 0.3333  0.4400 0.7356 0.3617
SI1 0.8138 0.7838 0.7197 0.7589  0.4520  0.7188  0.7192 0.7178 0.6141 0.8788 0.3699  0.4970 1.0000 0.3333 0.7845
S12 0.7729 1.0000 0.8416 0.8907  0.4330  0.8412  0.8424 0.8399 0.6641 0.7073 0.4030 0.6800 0.4783 0.8653 0.6144
S13 0.7114 0.6787 0.9140 0.7121  0.4074  0.9127  0.9128 0.9130 0.7230  0.7837 0.3600  0.4129  0.5790 0.7105 0.8%5
S14 0.9188 0.9138 1.0000 1.0000  0.3846 1.0000 1.0000 1.0000 1.0000  1.0000 0.3333 0.5287 0.7334 0.6397 0.9619
S15 1.0000 0.8350 0.7759 0.8219  0.3642  0.7744  0.7748 0.7740 0.7982  0.6387 0.4286 0.4010 0.6471 0.7046 0.8359
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T 225 B g 34 i
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Tab.8 The correlation coefficient between each evaluation index and the worst reference sequence

%% o Wk sax
ZRLER, EHMLHFa RHLFd REFED, RURE KRR AARF SARIRTE A4ER ARG BRE o-AWE  HR
SL 05285 05785 0529 05711 04755 0.532  0.546 0534 0.4806 0.7074 0.5294 0.4536  0.4400 0.5108 0.3567
S 04624 04743 06512 0.6976  0.3333  0.6517  0.6514  0.627 05128 0.5556 0.4576 0.3333  0.4783 0.3857 0.3333
$3 0536 0.6188 05211  0.6280 04810 0525 0524 05208  0.6319 0567 0.4154 0.3790 0.4400 0.3333 0.3618
$4 04827 0528 0.5600 05982 03919 0.502  0.501  0.508 0572 0.5235 03913 03502 0.5238 0.3893 0.3669
$5 0589 0.6620 04570 05421 03518 04570  0.4570 04571 0.6541 0.4915 03699 0.3624 0.5789 0.5236 0.357
$6 09412 06205  0.7586  0.9202  0.509 07600  0.7589  0.7604  0.6608 0.8480 0.4030 0.4798 0.7333 0.4786 0.4016
ST 08848  0.8334  0.8604  0.8219  0.4308  0.8624  0.8614  0.826 09032 0.9356 0.3699 0.5971 0.8461 0.4985 1.0000
S8 0.8404 07824 07661 07759 10000 0.7671  0.7662 0.7671 0.7699  0.8896 0.3913 0.5355 0.6470 0.3639 0.5152
909122 L0000 0.9389  0.8965  0.5046  0.9416  0.9406 0.9426 10000 10000 0.3333 0.8737 10000 0.4454 0.4436
SI0 10000 0.9024 10000 10000  0.5305  1.0000  1.0000 10000 0.8557 0.9236 0.3507 10000 0.5789 0.3787 0.8097
SIL 03609 03671 03831 03728 05593 03833 0.3832 03836 0.4216  0.3494 0.7714 05030 0.3333 1.0000 0.3669
SIZ 03695 0333 03556 0.3476  0.5915 03557 0.3555 03560 0.4009 0.3867 0.6586 0.3934 0.5238 0.3516 0.4215
SI3 03855 03958 0341 03853 0.6471 03443 0343 0343 03821 03671 0.8181 0.6336 0.4400 0.3857 0.3470
SI4 03435 0342 03333 03333 07143 03333 0333 0333 03333 03333 10000 0.4743  0.3793 0.4104 0.3378
SIS 03333 0358 0.3688 03593 0.7971 03692 03691 03693 0.3640 0.4108 0.6000 0.6640 0.4074 0.3875 0.3567
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Fig.4 VIP images of 15 batches of Hongjin Xiaojie Capsules
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Tab.9 Relative correlation degree and ranking of 15 batches of

Hongjin Xiaojie Capsules

BE HRESAERIGRKE BRESEFIMERE MMERE HA

S1 0.508 5 0.5164 0.496 1 10
S2 0.5875 0.5087 0.5359 7
S3 0.5551 0.5017 0.5253 9
S4 0.5578 0.490 6 0.5320 8
S5 0.5746 0.4870 0.5413 6
S6 0.4360 0.6731 0.3931 11
S7 0.409 8 0.7712 0.3470 13
S8 0.4320 0.7052 0.3799 12
59 0.4250 0.8115 0.3437 14
S10 0.4171 0.8220 0.3366 15
Stt 0.6774 0.4626 0.5942 5
S12 0.7253 0.4134 0.6370 2
S13 0.708 4 0.4376 0.6182 4
S14 0.8276 0.4225 0.6620 1
S15 0.7050 0.4342 0.6189 3
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