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WE B RABRRESARZEFAKFFE RA—0 ZF(QAMS) & F AR & Al F 13 Matrt o e 2, &l
InertSustain C, 4 (250 mm X 4. 6 mm, 5 wm) , &340 4 0. 05% ik Kk — TH B ERBL) iRk A 1.0 mL / min, %0 5% K % 258 nm
(FHERF ZRF FERF), 200 m(HEZEE .6 - THRBRIMEZE R -LF A BRI -LF B FEELR KEXR),
280 nm ()N E AEs HOEN 5 A 1EN 5 A8 A S RNES), B4 30 °C, A4 10 pLo AR #E A R A4, it e 12 4
A g o 9 AR STAR IR B T, 0 A O S AR 45 R LR 3 S5 R &, R IR Ae S AL % REIE B (TOPSIS) AL sF 3 AN )™ R 12 3bAE S
REHATEAFN ER LR RS M ERERKAE 4.55~227.50 pg/ mL.2.46~123.00 pg/ mL.0.38~19.00 pg/ mL.1.79 ~
89.50 g/ mL.1. 48 ~74. 00 pg/ mL.1. 35~ 67. 50 pg / mL.0. 74 ~ 37. 00 pg / mL.0. 46 ~ 23. 00 g / mL.0. 99 ~ 49. 50 pg / mL.0. 62 ~
31. 00 pg/ mL.1. 09 ~ 54. 50 g/ mL.2. 15~ 107. 50 pg/ mL.2. 86 ~ 143. 00 pg / mL & B A H5¥% @R EE X R B4F(r>0.999 0) ;45 %
JE R F MK R RSD 3T 2. 0%; T H AR m i & 2 96. 88% ~ 100. 12% ,RSD %3 0. 53% ~1.55%(n =9) , L& 12 #F
R S A AR AL E R F A4 0.743 5,0.798 1,4. 189 6,0.917 3,1. 111 4,1. 883 2,2.947 9,1.483 5,2.194 2,1.268 9,0. 879 4,
0.691 8,12 Ao 13 NFM R4 KNI AFEF QAMS H 094 FMT LR L EFHF 2 F(P>0.05) K & KB EALR (5473 ) I #548
R BEE A 0.307 0~0.614 1,44 TOPSIS B A B K MG E A 0. 2253 ~0. 630 6,2 FrELA AF 12 HAE B 26 M BIFMERAA—
B RA—AF T FHERRATAARE, AREF ] FHERRETEZFERKREIR e QAMS A TR TRAEN 2 A5 T
M & &, K TR BEAE AR TOPSTS AL A T T4 7] R & 84 42 3R o
KRR A=A HARA E R — N B3Rk AT AR R T R & RIS AT AL S MEIE B R P o2 TR

Comprehensive Quality Evaluation of Suanzaoren Mixture
WANG Ruifang' ,MU Shengqun®,ZHANG Qiuhong’
(1. Jinan Maternity and Child Care Hospital Affiliated to Shandong First Medical University ,Jinan,Shandong ,China 250000; 2. Jinan Food and
Drug Inspection and Testing Center, Jinan ,Shandong ,China  271100)

Abstract: Objective To promote the quality control of Suanzaoren Mixture. Methods Quantitative analysis of multi — components
by single marker (QAMS) method was used to simultaneously detect the content of 13 target ingredients in the preparation. The
chromatographic column was InertSustain C,q column (250 mm X 4.6 mm,5 pm),the mobile phase was 0.05% phosphoric acid
aqueous solution — acetonitrile (gradient elution) , the flow rate was 1.0 mL / min, the detection wavelengths were 258 nm
(neomangiferin , mangiferin , isomangiferin) ,210 nm (spinosin, 6’’’ — feruloylspinosin, jujuboside A ,jujuboside B,dehydropachymic acid,
pachymic acid) and 280 nm (senkyunolide H,senkyunolide I,senkyunolide A, ligustilide) ,the column temperature was 30 C,and
the injection volume was 10 wL. The relative correction factors (RCFs) of the other 12 ingredients to be tested were calculated
with spinosin as the internal reference,the content of ingredients were determined and compared with that by the external standard
method (ESM). The grey relational analysis (GRA) and entropy weight — technique for order preference by similarity to ideal
solution (EW — TOPSIS) model were established to comprehensively evaluate the quality of 12 batches of samples from three
manufacturers. Results The linear ranges of the above 13 ingredients were 4.55 — 227.50 pg / mL,2.46 - 123.00 pg / mL,
0.38 - 19.00 pg / mL,1.79 - 89.50 pmg / mL,1.48 - 74.00 pg / mL,1.35 - 67.50 pg / mL,0.74 — 37.00 pg / mL,0.46 -
23.00 pg / mL,0.99 - 49.50 pg / mL,0.62 - 31.00 wg / mL,1.09 - 54.50 pg / mL,2.15 - 107.50 pg / mL,2.86 —
143.00 wg / mL (r > 0.999 0) respectively. The RSDs of precision,stability and repeatability tests were all lower than 2.0%. The
average recovery rate was in the range of 96.88% to 100. 12% with RSDs of 0.53% to 1.55% (n = 9). The RCFs of the above
12 ingredients to be tested were 0.743 5,0.798 1,4.189 6,0.917 3,1.111 4,1.883 2,2.947 9,1.483 5,2.194 2,1.268 9,
0.879 4,0.691 8 respectively. The content of 13 ingredients in 12 batches of samples determined by the ESM and QAMS method
was similar (P > 0.05). The relative correlation degree in the GRA model was in the range of 0.307 0 to 0.614 1,and the
Euclidean closeness degree in EW - TOPSIS model was in the range of 0.225 3 to 0.630 6. The comprehensive quality
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evaluation of the two models for 12 batches of samples was basically consistent, and the quality of samples from the same

manufacturer was relatively stable,while that was quite different among different manufacturers. Conclusion The established QAMS

method can be used for the quantitative detection of multi — ingredients in Suanzaoren Mixture. GRA combined with EW -

TOPSIS model can be used for the comprehensive quality evaluation of formulation.

Key words: Suanzaoren Mixture; HPLC; QAMS;relative correction factor;grey relational analysis;entropy weight — technique for order

preference by similarity to ideal solution;Chinese patent medicine;quality evaluation
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2y pp A E 7 kb N T R A 2 R BOT L R AR
TEW] 22 5, PR — B0 2 o o i PP AR A TR
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1.2 X%
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HS0 58 210704,210901,211212,211213, 445 S5 -
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XF HR & (L5 PRF10030141, 25 4 99. 6%) , ¥ T %,
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2.1 EENE

2.1.1 BiEL&t

A4t - InertSustain C,g#1:(250 mm X 4. 6 mm,5 pum) ;
TN AH - 0. 05% BEFR /K IF W (A) — NG (B) , B B2V
(0~ 10 min i} 13%B, 10 ~ 21 min i 13%B — 17%B,
21 ~ 36 min i} 17%B — 35%B, 36 ~ 47 min i} 35%B —
72%B, 47 ~ 62 min I 72%B — 90%B, 62 ~ 70 min i}
90%B — 13%B) ; Wi : 1. 0 mL / min; KM P K : 258 nm
CRres Bt oo S R4 ,0 ~ 21 min) 221,210 nm
(B s 2% 6" — BTBRIBEIT f vl 25 IR 8 4 A R &
TR B EARER IKE, 21 ~47 min) [10-16]
280 nm (7115 A TR H )12 IR LA 125 N R A LB
ARG, 47 ~ 70 min) 17200 FE i 30 Cs HFFE R : 10 pLo
2.1.2 EikHl&

13 A0t B 2% 3 i, AR R FROE TN 70% S, i
AR 1 mL & H R 0. 910 mg T RFF 0. 492 mg -
A7 0.076 mg i 2% 2 0. 358 mg 6" — Pl Bk 7 iz
W 0.296 mg R BT A 0. 270 mg FRE{ 2 B
0. 148 mg, = A K22 0. 092 mg P2 0. 198 mg. ¥
JIE AR H 0. 124 mg JE)IE NBRT0. 218 mg 1%
TR A 0. 430 mg FIELA IR 0. 572 mg TR A% R I
W5 70% £ TEH B 20 4%, il 45 13 Ffowt BE 5 o ik
B 43 ) A 45.50, 24. 60, 3. 80, 17. 90, 14. 80, 13. 50,
7.40,4.60,9.90,6.20,10.90,21.50,28. 60 g/ mL ¥
TR A5 T HE S V5 W K 4% 1 BRURE i 1 mL, ¥ 25 mL 25 f
H, H 70% CBEE A 485 IR BREE DR, B Atk
VTR o TR TR A A AL T B T8 43 i il & i S B T
AT PREE AN ES B B i, P4 e ot V5 V) 5
T T R I P B X R VS VAR
2.1.3 FERFEER

ROid S LR A R 2. 1. 250 MR
B0 HR VR U AR T VA R L TP X R U A A
F 2. 1 1IN @3 S5 e AR I 2 | 10 S i BT 45 SR )
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TR R TE TP, L Jm e R4 Be R g% 13 R fF
TR T AT 3 000, 20 B Y KT 1.5, FEER 4
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1. Neomangiferin 2. Mangiferin

A. Mixed reference solution

MR FEE R 2. 1. 230 N IR A XS BRI
a6 0y, H 70% LB F R, il A ] i
VW R ANTT £ 38 S5 1 2 A
L, DA B 73 o B R B2 (X, g / mL) Sy i
Aty BT AR (V) A AR AT M Il 2 SR AR 1,

x1 HMEXRERER(n=06)

TE , ILRIE

A0 I

WS 1) R IR

9. KA

10. #0& ABsH

1. #0 8 ABST

12. #F0 8 AES A

13. AN B

A RAITREZIER B AAREER C - F. AR EER(RK I BRI X NY)

9. Pachymic acid

B. Test solution

B1 SxkiAeE
11. Senkyunolide T

Chuanxiong Rhizoma respectively)

Fig.1 HPLC chromatograms

%Uﬁi§092’4’6’

12. Senkyunolide A

T e PRI .

3. Isomangiferin 4. Spinosin 5. 6""" — Feruloylspinosin 6. Jujuboside A 7. Jujuboside B 8. Dehydropachymic acid
10. Senkyunolide H

13. Ligustilide

C - F. Negative reference solution (lacking Anemarrhenae Rhizoma,Ziziphi Spinosae Semen,Poria and

WAt A v (G S1) 38 e, &
10,16, 24 h I AT 635 S5 R SRR

JE ,IE SR 134 o3 A U T AR 45 R 9 RSD 11/ T 2. 0%
(n=7), RWIPLEL I IS 24 h NARE
2 PRI BURE A (45 S1) A i

6

N

i, 4%

2. 1. 230 B 7 vk o BEK S A, FEATT (L SR R BE R

Tab.1 Results of the linear relation test (n = 6)

ISE L AT 58 13 8073 (Y e T L, AP 34 5 o 2

RS B2 ro SBEA(ug/ml) .
HERF V=5 436X 100, + 16424 0.9994  455~221.50 REGRSD I AT 2. 0% (n = 0), REDIKER LRI -
ER¥ F,=5.0410X10°0,-278.4  0.993  2.46~123.00 I Il i A BOURE i (2 55 STO B B3
FERY V206435 X 10K+ 11527 0.9996  0.38~19.00 0.5 L, SR IIAAR FF s Ak A JSE 1 TR 45 e M i
Wkt V,=4.043310%,-1839.6 09994  1.79~89.50 W, 4% 2. 1. 200N 7 il s (bl M, 1% 2. 1 1T
67 - FREIEEE V=447 IXI0L+438.4 0,996 1.48~74.00 ORI A 5 R LR 2,
BAELHA V23,635 10°%,- 17858 0.993  1.35~67.50 2.1.4 MMREHRTF(HHITHE
BAELFB V=2 1454X 10045638 0.9994  0.74~37.00 K B W R M 5 BR8N R AR A X IR TR
EXT 3 F=1.3826X10°,-945.3 0997  0.46~23.00 2 MEEKRBER (%, =9)
(2N 1,=2.695x 10K+ 12403 0.991  0.99~49.50 Tab.2 Results of the recovery test (%,n = 9)
FNEAEH ¥,=1.8553x100,-836.5  0.996  0.62~31.00 N T kD] Eaga T RD
LT V,=3.0839X10°, + 3218 0.9994  1.09~54.50 R 0529 0.8 | ZAREH 9780 123
S ELETY V,=4.5835 X 10°,-1060.6 0991  2.15~107.50 xa 100,02 107 | % 08 43 114
BARE V,=5.8089% 10, + 9075 0.9993  2.86~143.00 pers 05,16 155 | #)% MEH  96.88 105
W B AW (5 SOE R, st 99.15 1.09 | #)NE haET  97.89 0.94
2. 1. 1T R O35 S F i SR JEREIN 5E 6 UK, i 53 13 A FF 6 -FTHEEN K EE  96.90 1.16 | #)IE AABA  98.85 0.91
T TR T AR L S5 SR RSD /N T 2. 0% (n = 6) , 61 B2 A 98.36  1.20 | HA A B 100.12 0.53
T E R B2 H B 97.50  0.99
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10 pL, 363, 3L UTT (UG A A HERE DI E L 10 57 13 DM
Il s R T AR, LA Bt R NS G L H B A Ty
WAy ()£, AR f = (€ x A 1 (€ x AT X
L CL A, s AR R T R vk B2 L W T AR A AR5 0 1
GRS,
2.1.5 TAMEEE

W2, 1. 2 R R A AR RO B 45 2. 1 1R
@35 2%, 23 59 R A [A) (3 2 58 (LC — 10AT B AN
Agilent 120074 HPLC 1) , AR EGERE (TnertSustain CISEE \
Hypersil BDS Cs £ Fll Waters XBridge C ¢ 1, #L4% 35 4
250 mm X 4. 6 mm,5 mn),%lﬁjzfﬁ@(o 8,1.0,1. 2mL/min) ,
ATFFER (25,30,35 °C) , T 12 A RRIS o3 19 £, 25 28
(4 RSD 353/ T 2. 0% , 2 WA A R o3 W3R 40
s EIRARIB S Ok REE AR ST 125 D0 K

g1 0, 3% W 1 A X £ B8 I R) (2) |, 45 SR A RSD ¥/ T
2. 0%, 7 WO 1 0 1l 3 €2 33 0 W 3 A7 9f 0 6 o B
W35,
2.1.6 HEHEEENE

12 AR i 4530 0, 49 il 45 2. 1L 2 300 F vk o
BRI A, B 10 WL, 45 2. 1. 1300 R (0 3% S5 0 E L T
FE L IO IE T AL, USRI (ESM) 13848 a3 2 i LU
Bl R NS, R QAMS I35 53 b 124> ¢ il
B A R 2R TR AR S R T R
(P>0.05), L6,

2.2 REEM
2.2.1 KREREEM

JEIR IR PR AL AL B . LR 6 1 QAMS 75 134
A CREAY F8 B ) 09 & B 50e o A8 8, a7 12 LR S

R3 FHFMNRSHEIFZERTF(n=6)
Tab.3 RCFs of ingredients to be tested (n = 6)

o HERE ERE FERE OV -MBRNAEE RAELFA BRELRB FARER KRR RNEAEH RNFAED RIEREA  RARE

| 0.7425  0.7937 4.197 0.9228 1.1037 1.8825 29782 1.4588 22110 1.2735 0.8762 0.7076

2 0.7406  0.7923  4.196 0.9231 1.1069 1.8833 29575 14691 2.2107 L2711 0.8827 0.6776

3 0.7475  0.7911  4.2081 0.9191 11015 1.8798 2.9688  1.4646 2.2085 1.2565 0.8715 0.6787

4 0.7439  0.8022  4.2245 0.9260 11189 1.8910 29806  1.4931 2.2105 1.2694 0.8680 0.6954

5 0.7426  0.8083  4.1098 0.898 1 1.1226 1.8779 2.8647  1.5204 2.1407 1.2732 0.8974 0.698 5

6 0.7441 0.8012  4.1990 0.9149 1.1149 1.8850 29317 1.4947 2.1839 1.2694 0.8806 0.6930

X 0.7435  0.7981 4.1896 0.9173 L1114 1.8832 29479  1.4835 2.1942 1.2689 0.8794 0.6918
RSD(%)  0.31 0.85 0.9 L1l 0.77 0.24 1.53 1.58 1.29 0.50 1.18 1.69

x4 ENREEFHAEERER
Tab. 4 Results of durability test of RCFs

4 HERE ERE RERE 0V -FRRMAEE BAELEA BALLER FARRR REM BNFAEH RNIAEL FIZAEA RAAE

HER LC-10ATH  InerSustain C g 0.7405 0.7915 41361 0.9103 1.1024 1.8751 20116 1448 2.1616 1.2532 0.8643 0.6814

ik Hypersil BDSC,i2 0.7438 0.7983 41873 0.9179 11137 1.8824 29582 L4822 21937 1.2673 0.8779  0.6937

Waters Xbridge C, 2 0.7469  0.8077  4.2264 0.9298 11215 1.8939 2997 L0901  2.2183 1.2787 0.880  0.7083

Aglent 12002 InertSustain €, 0.7401 0.791 4.1319 0.9042 1.1006 1.8743 29003 L4SIT 2147 1.2519 0.8615 0.6801

Hypersil BDSC,B2 0.7428  0.7964  4.1796 0.9154 1.1123 1.8816 29215 L4196 21885 1.2651 0.8748  0.6918

Waters Xbridge C, 2 0.7427  0.8059  4.2243 0.92717 1.1201 1.8927 29981 1543 22064 1.2744 08834 0.7059

X 0.7428 0.7983 41809 0.9176 11118 1.8833 2.9492 14803 21889 1.2651 08747 0.6935
RSD(%) 0.3 091 0.9 1.08 0.78 0.45 1.46 1.62 .22 0.86 114 1.7

A 0.8nL/min 0.7412 0.7911 41328 0.9037 1.1023 1.8737 29016 14522 21553 1.2525 0.8637  0.6803

1.0 mL/ min 0.7439 0.7973 41775 0.9149 1.1138 1.8828 29395 L4130 21872 1.2646 0.8755 0.6921

1.2mL./ min 0.7486 0.8002 4.2197 0.9252 1.1194 1.8915 29899  1.4978 22128 1.2719 0.8862  0.7035

X 07446 0.7982 4.1767 0.9146 11118 1.8827 29437 L4758 21851 1.2630 0.8751 0.6920
RSD(%) 0.5 0.9 1.04 1.18 0.78 0.47 1.50 1.5 .32 0.78 .29 1.68

B2 5T 0.7406 0.7892 4.1401 0.9014 1.1009 1.8707 29112 14537 21526 1.2509 0.8615 0.6853

0T 0.7415 0.7943 41738 0.9127 1.1121 1.8809 20475 L4716 21852 1.2630 0.8709  0.6972

BT 0.7479 0.8037 4.2184 0.9233 11187 1.8892 2.99%7 14983 22017 12711 0.8827  0.7092

X 0.74330.7957 41774 0.9125 1.1106 1.8803 29518 L4745 21832 1.2617 0.8717  0.6972
RSD(%) 0.4 092 0% 1.20 0.81 0.49 1.45 1.52 1.36 0.81 1.22 L7
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Tab.5 Results of durability test of relative retention time

HE bt FERE ERE RERY o-MHARMAE AMERFA RALLEB FARER KRR RIEAEH RNEABL FIEAEA RANE

LC-10AT#  InertSustain C, 0.4455  0.5842 06955 1.106 4 1.2327 1.2673 15619 1.6%06  1.9950 20371 21460 2.2698

Hypersil BDS C, 2 04503 0.5990  0.7079 1.1279 1.2561 1.2816 1.5835 L7135 2.0176 2.0550 21792 22821

Waters Xbridge C, 50,4519 0.598  0.7062 1.1186 1.2608 1.2901 1.5790 L7072 2.0083 2.0679 21667 22906

Aglent 12002 InentSustain C ¥ 0.426  0.5769 0.6811 1.0873 1.239 1.2558 15522 L6198 1.9708 2.0185 L1285 LU14

Hypersil BDS Ck— 0.4391  0.5807  0.6826 1.0962 1.2175 1.2492 15487 LeeTl 19853 20206 21303 22502

Waters Xbridge C, 5 0.4374  0.5783  0.6874 1.086 1 1.241 1.2506 15395 L6729 L9190 2.0168 2197 2.2496

X 0.4445 05860 0.6935 1.1038 1.2358 1.2658 15608  Lo885 19927 2.0360 21467 2.2650
RSD(%) 1.3 1.64 1.68 1.54 1.47 1.34 112 L1 0.90 1.05 1.01 0.82

#6 HRAEWNELER(mg/mL,n=3)

Tab. 6 Results of content determination of 13 ingredients in samples (mg / mL,n = 3)

il o 7 ik S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12 P
MR EFE ESM 0.405 0.519 0.467 0.434 0.232 0.330 0.253 0.357 0.373 0.452 0.316 0.390

HERHF ESM 1.216  1.312 1.387 1.432 1.043 1.125 1.094 1.176 1.691 1.643 1.795 1.734 0. 804
QAMS 1.188 1.282 1.364 1.404 1.026 1.107 1.067 1.152 1.652 1.612 1.761 1.705

ERHF ESM 0.659 0.741 0.889 0.987 0.956 1.064 1.083 0.907 0.645 0.549 0.783 0.596 0. 801
QAMS  0.642 0.723 0.866 0.960 0.931 1.042 1.062 0.888 0.628 0.537 0.775 0.582
FERF ESM 0.072  0.075 0.095 0.099 0.050 0.055 0.046 0.057 0.123 0.127 0.118 0.133

QAMS  0.070 0.074 0.093 0.097 0.049 0.054 0.045 0.056 0.121 0.125 0.116 0.130 0900

6" - FTALBLAT B i & ESM 0.324 0.295 0.309 0.299 0.256 0.271 0.264 0.281 0.409 0.427 0.398 0.434 0,789
QAMS  0.315 0.287 0.301 0.294 0.249 0.268 0.259 0.274 0.398 0.416 0.391 0.427

BRAELHFA ESM 0.279 0.351 0.319 0.287 0.246 0.371 0.254 0.272 0.233 0.219 0.207 0.191 0.814
QAMS  0.274 0.345 0.313 0.283 0.240 0.363 0.250 0.266 0.227 0.215 0.202 0.186

RALHB ESM 0.164 0.189 0.156 0.137 0.076 0.089 0.085 0.095 0.251 0.244 0.232 0.263 0.903
QAMS 0.160 0.186 0.152 0.134 0.074 0.087 0.083 0.093 0.245 0.239 0.228 0.258

FARER ESM 0.095 0.113 0.094 0.101 0.090 0.099 0.093 0.071 0.088 0.086 0.082 0.079 0.697
QAMS 0.093 0.111 0.092 0.099 0.088 0.097 0.091 0.070 0.086 0.084 0.081 0.078

REBR ESM 0.217 0.251 0.249 0.245 0.129 0.157 0.169 0.153 0.239 0.185 0.257 0.213 0.817
QAMS  0.214 0.247 0.244 0.239 0.126 0.153 0.165 0.151 0.235 0.180 0.251 0.208

FNE NEH ESM 0.132 0.151 0.145 0.139 0.114 0.113 0.109 0.115 0.201 0.191 0.195 0.214 0.914
QAMS 0.129 0.149 0.142 0.136 0.111 0.110 0.107 0.113 0.204 0.189 0.197 0.211

HENE AL ESM 0.248 0.233 0.193 0.179 0.148 0.142 0.129 0.162 0.279 0.283 0.308 0.347 0.902
QAMS  0.243 0.229 0.189 0.175 0.145 0.139 0.127 0.159 0.273 0.287 0.300 0.341

FNE A A ESM 0.591 0.641 0.704 0.773 0.519 0.542 0.556 0.604 0.756 0.913 0.798 0.911 0. 863
QAMS  0.581 0.630 0.692 0.758 0.506 0.529 0.545 0.593 0.745 0.926 0.785 0.898

AP B ESM 0.839 0.923 0.812 0.763 0.691 0.711 0.665 0.734 1.076 1.143 1.037 1.125 0. 808
QAMS 0.823 0.911 0.797 0.744 0.679 0.700 0.654 0.719 1.055 1.119 1.009 1.097

IR AR AN EEE (12 x 13) %A AR Y, =2,/ 7,
(Z, R 1I3ATPH 8 bR QAMS 1k & A L Z,, 26 kAT
A b ARG 45 R 01 24 1B XS 12 R R 13 53T
MRS HEA T AR U AL AL B, 25 R L2 7

DI ZR B IR B T - R 12 HEAR i b B T
PRIV KAE R e 2 5 )59 Y, 25 PN 4 B 19 d5e/ME
NEESHEIFI YV, MR T, Y, 4 1.2949,1.3225,

94

1.5152,1.3756,1.320 8,1.376 6,1.596 5,1.244 4,
1.248 1,1.408 5,1.570 0, 1.357 2, 1.302 7, Y,
0.754 4,0.668 7,0.524 5,0.614 9,0.770 2,0.705 3,
0.457 9,0.784 8,0.626 6,0.714 3,0.584 7,0.741 6,
0.761 4,53 4 A Cloy = (A +pAL) /(1Y = Y 1+
PAL) T Gy = (A" + pA" L)Yy = Y T+ pA L) (3
A, =minlY,-Y, | ,A, =max|Y,-Y, |,

max
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Tab.7 Results of raw data normalization of 12 batches of samples

B HERF ERF RERE MAEE 6 -MHEBRMAEE RUELFA RAELEBR FARKR RERR RNIARH HNFAEL RNEAEA RANE
SI o 0.8732 0.7998 0.8159  1.0734 0.9756 1.0387 0.9907 LO4LS  1.0651 0.8578 1169 0.8512 0.958 6
S22 0.9426 0.9004 0.8625 1.3756 0.8877 1.3083 L1510 1.2444 12282 0.9947 1.0543 0.9233 1.060 5
S3 0 1.0029 1.0785 1.0839  1.2377 0.9310 1.1870 0.9406 10314 12133 0.9479 0.8702 1.0142 0.9278
S4 10324 11955 11305 1.1503 0.909 4 1.0732 0.8292 11099 1.1885 0.9079 0.8057 11109 0.866 1
S5 0.7544  1.1594 0.5711  0.6149 0.7702 0.9101 0.4579 0.9865  0.6266 0.7410 0.6676 0.7416 0.7905
S6 0.8140 1.2976 0.6294  0.8746 0.8290 1.3766 0.5384 1.0874  0.7608 0.7343 0.6400 0.7753 0.8149
ST 0.7846  1.3225 0.5245  0.6706 0.8011 0.9480 0.5136 10202 0.8205 0.7143 0.5847 0.798 8 0.7614
S8 0.8471 11059 0.6527  0.9%462 0.8475 1.008 7 0.5755 0.7848  0.7509 0.7543 0.7320 0.8691 0.8370
SO 1.2147 0.7821 1.4103  0.9886 1.2311 0.8608 1.5161 0.9641  1.1686 1.3618 1.2569 1.0919 1.2282
SIO 11853 0.6687 1.4569  1.1980 1.2867 0.8153 1.4790 0.9417  0.8951 1.2617 1.3214 1.3572 1.3027
SIT 1.2949  0.9651 1.3520  0.8375 1.2094 0.766 0 1.4109 0.9081  1.2481 1.3151 1.3812 1.1505 1.1746
SI2 1.2537 0.7248  1.5152 1.0337 1.3208 0.7053 1.59%5 0.8744  1.0343 1.4085 1.5700 1.3161 1.2771
®8 RUERENFRAERKESEFFINKEKE
Tab.8 Correlation degree of 12 batches of samples relative to the best and worst reference sequences
AR S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
R, 0.4662 0.6084 0.5379 0.5369 0.3801 0.4739 0.4186 0.4003 0.6580 0.6909 0.6660 0.7579
R, 0.5749 0.4965 0.5081 0.5204 0.8581 0.7173 0.8037 0.7312 0.4550 0.4748 0.4636 0.4763
R LRHUERFEREFELP—LLELER
Tab.9 Results of raw data normalization of 12 batchs of samples
B HERF ERY RERE AR 6 -FEBRMAEE RUELFA RAELED FARKR RERR RNIARH HNFAEL RNEAEA RANE
S1 0.2199 0.2004 0.2941  0.6028 0.3730 0.496 6 0.4679 0.5585  0.7056 0.2067 0.5402 0.178 1 0.3643
82 0.3483 0.3543 0.3412  1.0000 0.2135 0.8983 0.6087 10000 0.9680 0.4038 0.476 6 0.2952 0.5527
83 0.4599 0.6267 0.5647  0.8188 0.2921 0.7175 0.4239 0.5366  0.9440 0.3365 0.2897 0.4429 0.3075
S4 0.5143 0.8057 0.6118 0.7038 0.2528 0.5480 0.3261 0.7073  0.9040 0.278 8 0.2243 0.6000 0.1935
S5 0.0000 0.7505 0.0471  0.0000 0.0000 0.3051 0.0000 0.4390  0.0000 0.0385 0.084 1 0.0000 0.0538
S6 0.1102  0.9619 0.1059  0.3415 0.1067 1.0000 0.0707 0.6585  0.2160 0.0288 0.056 1 0.0548 0.0989
87 0.0558 1.0000 0.0000 0.0732 0.0562 0.3616 0.0489 0.5122  0.3120 0.0000 0.0000 0.0929 0.0000
S8 0.1714  0.6686 0.1294  0.4355 0.1404 0.4520 0.1033 0.0000  0.2000 0.0577 0.1495 0.2071 0.1398
59 0.8517 0.1733  0.8%41 0.4913 0.8371 0.2316 0.9293 0.3902  0.8720 0.9327 0.6822 0.5690 0.8624
SI0 0.7973  0.0000 0.9412  0.7666 0.9382 0.1638 0.897 0.3415  0.4320 0.7885 0.7477 1.0000 1.0000
SIT 10000 0.4533 0.8353  0.2927 0.7978 0.0904 0.8370 0.2683  1.0000 0.865 4 0.808 4 0.6643 0.7634
81209238 0.0857 1.0000 0.5505 1.0000 0.0000 1.0000 0.1951  0.650 1.0000 1.0000 0.9333 0.9527
A= min | Y, =Y, | A =max | Y, =Y, | ;p 5 QAMS ¥ it I & & #o4ls A8 i, 4% 0 X owy =[x, -
PEEREC 0. 5) TR AT BT A X TRt \W§§% min(x,) |/ max(x,) — min(x,) | 34713 — 1k &b B |5 7 7
T“?UE‘J?‘QE%%%&C' k) i Ci, %ﬁ?ﬁﬁ?jﬂ/‘%}iﬂ‘Mﬂ% 134?5;’:,%5&%%@[@)(%@:1’2’3’...’12;k: 1,2,3,--,13),

m%ﬁﬁ%%ﬁ%%?%m¢wﬁ/w”wvuh_
LY Gl AR, = 5 3 Gl TP SRR

I*l I\*l

ﬁr: N=2-F =] E@;&Eaér“ LA LR 8 PR A 5K
Ri =Ry, [ (Rig) + R ) TR P X 52 B AH X SCHREE R,
RABBRA , HEA% BESETT, Bt B

2.2.2 %Féﬁ A TOPSIS 2 #7

— AR SRR - DL 12 HERE P 13 I )

R NFR9,

T AL A5 DA 18 B (0 AN TR S50 B e S I < A
TR FH 0 A 0 0BT 6 e 19 5 BB B, 1 4% 8 A A X
W, Ry Z e bR g G TN SR AR A | 15 B (E )N 48
P 0 B RO BB R R, AR AR AR £ S AR T o5 R X A

E?fﬁﬂijﬁo?ﬁ/z}iﬁﬁ— In lzzzmlnzm(—tqj Z,
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Tab. 10 Information entropy and relative weight of 13 ingredients to be tested in samples

B OHERE ERE AERE MAEE O -FARMAEE BAELEA BALLHB FARKE RER HIFAEH DIFARL DIFARN SAAE
BAE 07451 07698 0.7444  0.7881 0.7279 0.768 8 0.7406  0.7993 0789  0.7056 0745 0.747  0.7343
AFRE  0.0797 0.0720 0.0799  0.0663 0.085 1 0.0723 0.0811  0.0628  0.0660  0.0921 0.099  0.0798  0.0831

F11 R2#tERMBURKIERER

Tab. 11 Weighted decision matrix of 12 batches of samples

BE O HERF OERY FERY AL 6V -MARSREE BRAELFA RACLED RAELR BEX& ENZREH ENEARD BIEARA EARE

S1 0.3397 0.2347 0.1575  0.8741 0.3045 0.5006 0.3797 0.2269  0.5310  0.1274 0.4330 0.1923 0.4596
82 0.5380 0.4150 0.1828  1.4500 0.1743 0.9055 0.4940 0.4062  0.7285  0.2489 0.3820 0.3188 0.6973
83 0.7104 0.7340 0.3025 11873 0.2384 0.7232 0.3440 0.2180  0.7105  0.2075 0.2322 0.4782 0.3879
4 0.7944  0.9436  0.3277  1.0205 0.206 4 0.5524 0.2647 0.2873  0.6804  0.1719 0.1798 0.6479 0.2441
S5 0.0000 0.8790 0.0252  0.0000 0.0000 0.3075 0.0000 0.1783  0.0000  0.0237 0.0674 0.0000 0.0679
S6 0.1702 11266 0.0567  0.4952 0.0871 1.008 0 0.0574 0.2675  0.1626  0.0178 0.0450 0.0592 0.1248
ST 0.0802 11712 0.0000 0.1061 0.0459 0.3645 0.0397 0.2081  0.2348  0.0000 0.0000 0.1003 0.0000
S8 0.2648 0.7831 0.0693  0.6315 0.1146 0.4556 0.0838 0.0000  0.1505  0.0356 0.1198 0.2236 0.1764
59 13156 0.2030 0.4790 0.7124 0.6833 0.2335 0.7542 0.1585  0.6563  0.5750 0.546 8 0.6144 1.0880
SI0 1.2316  0.0000 0.5042  L.1116 0.7659 0.1651 0.7278 0.1387  0.3251  0.48601 0.5993 1.0798 1.2616
SIT 15447 0.5309  0.4475  0.4244 0.6512 0.0911 0.6793 0.1090  0.7526  0.5335 0.6479 0.7173 0.963 1
SIZ 1,470 0.1004 0.5357  0.7982 0.8163 0.0000 0.8116 0.0792  0.4937  0.6165 0.8015 1.0078 1.2019
F12 12#tHFGmAYIEIBAEMEER B A0 51 IR AR AR RE S
Tab. 12 Positive and negative ideal solution distance of 12 batches of samples

F A S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

B 2.3231 1.8554 1.8161 1.8832 3.2787 2.7866 3.1152 2.6914 1.5944 1.6179 1.6415 1.6686

B; 1.4941 2.2767 2.0667 2.0432 0.9536 1.6410 1.2788 1.1975 2.4992 2.7619 2.5820 2.8334

— . . . - 13 LRHHSRSTNEER
Xy 1Y X3 45 7 = 0,0 InZ,, = 0) 352 134T 45 b FREETTY
i=1

Tab. 13 Results of quality evaluation of 12 batches of samples

1-F C 5 L[ E i PN

R B, = TS IS *3@&;2 f“mm“zﬁ
AYFRXT AL , 25 R L3R 10, AR A Y, = X, x W48 S1 0.44738 8 0.3914 8
&ﬁ;ﬁ*ﬂ@%%%ﬁﬁj*%ﬁ%@ 11, S2 0.5506 5 0.5510 5
W G 30 B (D) VAR FE S Y 13 PR dR Ay 83 0.5142 6 0.5323 6

IO A it R e R e /IMEL 0 ) R Bt i 5 T SR AR 1 s4 0.507 8 7 0.5204 7
ALAL B 7% A = 0. 079 7,0. 072 0,0. 079 9,0. 066 3, S5 0.3070 12 0.2253 12
0.085 1,0.072 3,0.081 1,0.062 8,0.066 0,0.092 1, S6 0.397 8 9 0.370 6 9
0.0799,0.079 8,0.083 1, E T EA N0 IRAK 87 0.3425 11 0.2910 11
B = 13 e o 13 PRI S8 0.3538 10 0.3079 10
N ;(Y”i Aiy M B Ty ;(Y”ﬁ AL SIS 124t S9 0.5912 3 0.6105 4
FESD S IE AR AR R S B AN BEAR AR RS B SR WL 12, S100 0 0.5927 2 0.6306 1
PHEAXD, = B/ (B + B) /3B DAE DAEBOR - SIT 0.5896 4 0.6113 3
2 EERT , PPN R R E5G i B S12 0.6141 1 0.629 4 2

2.2.3 HEREFH —
e IR CTERE AT R X SE I R b e e S ﬁg ’
SRR 4 BT T R FR IV BE R /N L2 LR i R Bt e 3.1 PRI SR

FrHEre  S52R LR 13, UTAER >R F 22 21 007 e o Wi A A2 ] b 25 B HE A 591
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