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@ E:. BRY #3—WZEiF (quantitative analysis of multicomponents by single-marker, QAMS) ¥2:[F] i A& £h ¥ 56 F U
htER . ME T MIBR-3-0-p-D-HENET . BRI VR R AT, WA T B WITH AL &
. TR, REER. TEE. 1 MY - EEES EMN A, R ERS % (principal component
analysis, PCA). IEAZfRE/> —3eik-H 514347 (orthogonal partial least squares-discriminant analysis, OPLS-DA) 2 K JEAGE
JEHAfEHEF (entropy weight -technique for order preference by similarity to ideal solution, EW-TOPSIS) y2:%f H i i3k 4T1F
firo 733k R Lichrospher Cis B4i4E;  ZE-0.2%BE R /KIEHORIMBIAERR BE e . LAVDSEF A AASY), BASYs
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Comprehensive quality evaluation of salt-Astragali Complanati Semen based on
QAMS multi-component quantitative quality control combined with PCA,
OPLS-DA and EW-TOPSIS method
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Abstract: Objective To establish an quantitative analysis of multicomponents by single-marker (QAMS) method for simultaneous
determination of myricetin, avicularin, myricetin 3-O-B-D-glucopyranoside, calycosin 7-O-B-D-glucopyranoside, laricitrin,
complanatoside B, complanatuside A, calycosin, formononetin, rhamnocitrin, stigmasterol, daucosterol and p-sitosterol in salt-
Astragali Complanati Semen (sACS), and to evaluate its quality by principal component analysis (PCA), orthogonal partial least
squares-discriminant analysis (OPLS-DA) and entropy weight -technique for order preference by similarity to ideal solution method
(EW-TOPSIS). Methods QAMS method was developed on a Lichrospher Cis column with acetonitrile-0.2% phospic acid solution
as mobile phase for a gradient elution. Using complanatuside A as a reference, the relative correction factor (RCF) of the internal
reference and the other twelve components to be tested was established, and the RCF durability and chromatographic peak positioning

were investigated. At the same time, the results were compared with those measured by the external standard method. OPLS-DA and
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EW-TOPSIS method were used to analyze the comprehensive quality evaluation of SACS. Results The methodological verification
met the requirements of Chinese Pharmacopoeia 2020 Editio. There was no significant difference in the determination results of QAMS
method and external standard method (P > 0.05). Complanatuside A, B-sitosterol, complanatoside B, myricetin, daucosterol and
calycosin were the main potential markers affecting the quality of SACS. The results of EW-TOPSIS method showed that the quality

of sACS in Shaanxi was the best, followed by Shanxi, Hebei and Shandong, Liaoning and Inner Mongolia were in the last four places.

Conclusion

The established method is convenient and accurate, and OPLS-DA combined with EW-TOPSIS method was

comprehensive and objective, and could be used for the comprehensive evaluation of the quality of sACS.

Key words: salt-Astragali Complanati Semen; quantitative analysis of multicomponents by single-marker; principal component

analysis; orthogonal partial least squares-discriminant analysis; entropy weight -technique for order preference by similarity to ideal

solution; quality evaluation

Wi NG R RREY) R 22 Astragalus
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JE AR AR SR . PIEF AR S BGas LR R AL 5
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2 SR o B 2 2 T 2 S PR A
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component analysis, PCA ) 1E A2 i fz /> —3fei:- 2 il
7+ H1 Corthogonal partial least squares-discriminant
analysis, OPLS-DA) ORI A& i 3 A8 i HE 7 v
( entropy weight-technique for order preference by
similarity to ideal solution, EW-TOPSIS) [
WS A TS R 2R B T 26 R R P A
9, RABIRER. FHE. Bl 20 BRI
Mo ABFFURAEBEE. L. b ZR, T
WS 6 A3k 16 MUERMIDIETZ5M kG, 2

( quantitative analysis of

CREZGHL) 2020 AR DY £ K B R AT 25
KACH, HFERIDIET I, K QAMS J7ikl &
TERVIEFR TS 13 NS &, FFRH EW-
TOPSIS 255 AN [ 7= #h (1) Eh v 58 7R iEAT 45 6 b
JRVEAN . DAHIA ER VD 50 710 I VAN S R
(R ES TORE, Dy A B I AR F SR S EOR 3 #
1 UESHH

1.1 {435

Shimadzu LC-20A 7 HPLC 1 ( HA B A w])
A1 Agilent 1100 % HPLC 1% (3E[H Agilent A ] );
A Lichrospher Cis. Venusil XBP Cis Al Waters
ODS Cis, #A%HIA 250 mm X 4.6 mm, 5 pum; XS105
R R, It Mettler-Toledo A &) -

12 X%

Wil r R EEBHEY R EEK A
complanatus R. Br.[f) TSN 1, SREEY) L
TRV B 22 Bt PVER IS B 2% 55 e YN B dh, - BLAR
FEHE B 1,

XSV EH A (15 111803-201704, Jii &
S8 99.1%) . BES T B A BT (5 111920-
201907, 57340 96.8% ) F1 B-7+ S B (L5 110851-

R1 16 #IPIEFEHES
Table 1 Origin information of 16 batches of Astragali

Complanati Semen

Y5 Kl S |wmey RUh =
S1 Jmdbxcz 8 221002 S9 L THILE 221002
S22 JdbiREE 221108 | S10 LT EILE 221106

S3  iPEIL/KE 211003 | S11 BRPETKE 221101
S4 IPEFABE 221101 | S12 BRFEEEE 211105
S5 IIZEEXX 221005 | S13 BEFGAFHE 221003
S6 WARKRTE 221010 S14 FeFiET-E 221108

BRPEEN & IX 221106
Bepb e Il & 221009

S7 WEHMILX 221104 | S15
S8 HEWHREE 221007| S16
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201909, JFEDH 92.7%) B E A5 24 A e i
FUBERAL; XTRE SR & (S CFS202201). 54K
e (k5 CFS202201) Mg 2= (k5 CFS202201)-
Vitg 25-3-0-B-D-E & i (45 CFS202201). PE{H
FIV 7% HFA B AR (LS CFS202102) B85 5 i i (it
5 CFS202201). WA ER (5 CFS202101).
T EE (bS5 CFS202201) FI#A®Y b (Hib 5
CFS202201), Ji&575035=98.0%, Vo1 H B (it
5 CFS202102, Jii &4 %0=95.0%) HEIKAEAY)
HARER AT AL il CREFIERR, 25 E Fisher
ATl R A 4l
2 HESH#R
2.1 FILTEFIRAREIE

Wbstiv, BRERE, ¥id, B, % (hE
2 L) 2020 FRRVUES SRR KIEINERKFEST, [iE,
BIOHIARZEA, Dookomi, B, B, s,
HAR SRS
22 JRAXERSIBRNEIE

FEERIUM RS 13 MRS E, P RS
it e EH RS MR 0.498 mg/mL. i & 0.062
mg/mL. ¥ E-3-0-B-D-F & HETF 0.410 mg/mL.
BE T IR A FETT 0.074 mg/mL. PHAARITE &M
FATERR 0.088 mg/mL. ¥05iF# B0.532 mg/mL. ¥»
07 A0.890 mg/mL. EE T HEET 0.158 mg/mL.
TEWAEE 0.036 mg/mL. FZAFTHE % 0.210 mg/mL.
T8I 0.102 mg/mL. #E M 0.254 mg/mL A B-
4 8B 0.378 mg/mL (IR G TAE R, FRZEER
FF B RRRE 20 3%, #2451, BRGNS A
2.3 i miRRAEIE

WERWIETIR , Frfrad 2 S0, BORZ) 1.0
g, FEEME, B AR, M 25 mL,
R, 108 InFAEI 60 min, A, #hEL
B, $#85), 0.45 um JEMESERT, BPSAR NI
24 BIEEH

K H Lichrospher Cis i, f1i 30 C; A&l
BN 260 nml' 17 (Rt . mE . M-
3-O-B-D-i &M . BES AT FiaFR
IR AT Wi B, Wil rH A, BER
TR PERRAE R AT R 205 nm1822) (Rl
TR B N B D s RBAEA S - 0.2%
TR AV, AT REFE VeI : 0~9 min, 11.0% i ;
9~22 min, 11.0%~30.0% ZJf&; 22~50 min,
30.0%~47.0%Z.JfE: 50~61 min, 47.0%~85.0%Z

i: 61~75min, 85.0%~11.0%Z1E; AT 1.0
mL/min; HEFEE 10 pL; 2B E N 75 min.
25 ETREMRAI

i 5 T TR 5 o TRtV S i v, #E
ABEVE R TN, AR ERSE 13 M
g, SR BRI TR, HVDSE A I
HHORE &R (5 T e 5 AR il 4y BRI 20 B (B D

7
A 6
1
13
f ‘ 12
i
2
I JJ\ ,‘l‘.Jl__JL JUJL ﬁ_ ?_ fL_J _
1
B
6 7
13
3
\ft| 45 8 10J‘“ 12
— ‘Ll o ZJL'«,.J|_.AULﬁJL\JLﬁ_ M\J\M?,.LJK/IU’LMJ\.JAM\JL—JL\JL
0 15 30 45 60 75
t/min

1-if§ % 2-RWEH 3-MER-3-0-B-D-HE M 4-BHFHE
MM pEEE  S-P AR YA RATE R 6-Vb3E T B 7-IbsE T
H A SEERWEE -TWEE 10-REMFER -7
12-11% MF 13- K, BS A

I-myricetin ~ 2-avicularin  3-myricetin-3-O-B-D-glucopyranoside
4-calycosin  7-O-B-D-glucopyranoside S-laricitrin 6-
complanatoside B 7-complanatuside A 8-calycosin 9-

formononetin  10-rhamnocitrin ~ 11-stigmasterol ~ 12-daucosterol

13-B-sitosterol, same as figure 5
Ell BAXMBR (A) MEDIEFRAFES (B) B HPLC &
Fig. 1 HPLC of mixed reference substances (A) and salt-
Astragali Complanati Semen sample (B)

2.6 SMRETIEFIE

26.1 ZMERRFEH FEFEWI “227 BIFEE T
ERER 0.1, 0.24 0.5, 1.0, 2.0, 5.0mL, 77 EAE6
AN 20mL SR, BRI ERZ, #55, K
EHAEARI, ICEO R, MET . WiBER-3-0-B-
DA GRS . B Bl E R . PR
FAEER Vo371 By VWL A BE R HEEH.
TWIE R REME R, S8, 1% M. -8
B th i, DUBT IR X I I AR BE T e e R, 4
HbRAERN 22, HEHATEMERE, BEETRE: iR
Y=5.0533X10°X+1371.6, r=0.9994, ZitjuME
2.49~124.50 pg/mL; & H ¥Y=2.092 8X10° X+
118.2, r=0.9993, ZMEJEfE 0.31~15.50 pg/mL; 1



= 8080

¢E % 2023F 128 $54% B 248 Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24

Mg R-3-0-B-D- & B Y=5.5158X10°X—1620.1,
r=0.999 6, IV 2.05~102.50 pg/mL; HEF
R AT Y=2.5994 X 106 X—828.6, r=0.999 4,
LR MEVE R 0.37~18.50 wg/mL; PEAA I E 74 A 55 i
Y=2.773 5X10° X+732.9, r=0.999 6, ZkIEyulH
0.44~22.00 pg/mL; ¥b5iF 1 B Y=5.2730X10° X+
1859.5, r=0.999 3, Z&M:¥E [l 2.66~133.00 pg/mL;
W AY=4.4575X10°X—998.9, r=0.999 4,
RVEJE I 4.45~222.50 pg/mL; BEFHE Y=
3.5389X10°X+505.4, r=0.999 7, £& V5] 0.79~
39.50 ug/mL; TEARAEER Y=2.3123X10°X—1 149.1,
r=0.999 1, Z&VEVEH 0.18~9.00 pg/mL; B ZF7H
K Y=47124X10°X+1677.3, r=0.9996, ZIiu
Fil 1.05~52.50 pg/mL; & Y=3.0074X10° X+
142.2, r=0.9994, ZMEJEMHE 0.51~25.50 pg/mL; #A
B N Y=4.9424X10°X—681.3, r=0.9991, £k
Yl 1.27~63.50 pg/mL; B-7 (B Y=4.283 6 X 10°
X+1532.4,r=0.999 3, £ 1455l 1.89~94.50 pg/mL.
2.6.2 FEEERL BERWIETROT (SD AR
W, 4% “2.47 TR B E AR 6 I, 103k
Mz, iR, RMET. WiBER-3-0-B-D-H
HFEE . BRI AP PR s T
i, Vo374 By WIiTH A, BEFHEN. W
R REMER. CEE. 8 MF. B-5 H Rz
TAIAR [ RSD AR VKN 1.13%41.75%+1.21%+ 1.64%.
1.65%- 1.01%- 0.89%- 1.42%- 1.82%- 1.37%- 1.51%.
1.38%- 1.25%, 259 BRI IR % % R IT.
263 FEtREE  REWBERDIETIA (SD
B SER, THI% )5 04 3. 64 124 18, 24. 36h
HERE, AR, SRR, REE. MR-
3-O-B-D-HiE M . BRI EEREE . 1R
T FASEE . W31 By WHiTH A, BER
T PERNAE R R R SR R M
B-75 S BEIE T AR RSD {EAK KN 1.12% 1.76%-
1.19%- 1.63%- 1.62%- 1.02%- 0.91%- 1.44%- 1.83%-
1.36%- 1.53%- 1.35%. 1.26%, %58 EREWIET
R A R VRLE 36 h AR e P R I .

26.4 HEEMERE B 6 itk “2.37 Wi F D
HI B ER VD SE TR (ST B, IR E ,
W HIZE, HSMRETERER. REE. il
F-3-0-B-D-FI G M . B TSI H A M. A
A Vg Fa iR Yosi 7 B Wi TH A BE
A, TOWEER. REETER. S8R, HE b

H. - EEEM R RS, SR HESEIIE
4354 0.665. 0.071. 0.548. 0.080. 0.093. 0.728.
0.959.0.175.0.040. 0.255.0.114. 0.290. 0.423 mg/g,
AR RSD KN 1.37%- 1.92%-. 1.48%- 1.85%.
1.86%-+ 1.32%- 1.19%- 1.75%- 1.98%- 1.61%-+ 1.79%-
1.65%- 1.52%, SRiZiEMEE MR

265 HIENEEEIALE % “2.37 TN 2 ERE &1
RS (ST B A, 7E[F— HPLC 1Y,
i 2 W A S VR VB, S HERE 6 d, BRI 1 4L
SR, mET. WBR-3-0-B-D-H = FEH |
BT AT . AR A R YD
T B, YT A BESHEE. MR W
TR SR, AR MEL B2 SRR AR )
RSD KA 1.36%- 1.88%- 1.40%. 1.76%- 1.83%-
1.25%+1.09%- 1.67%- 1.93%- 1.52%- 1.71%-+ 1.58%-
1.67%, 45 KRG L RIT .

26.6 INFEEICERRIE HC 9 BV sE AR
(S, 314, Bhe05g, REWRE, 70l
P SRR R SIS Z 1 00.8.1 1 1,
1D 1.2 BB —E mr IR EHWR (5%
W, mMEH. MEER-3-0-B-D-H & . BE
A A PEA RIS HPA TR . YD E - B
WHLTFH AL BEFII. TWIER. REMEER.
G, SR NEL BB B A0 0.331. 0.037.
0.274. 0.042. 0.049. 0.368. 0.481. 0.088. 0.021.
0.127. 0.056. 0.147. 0.211 mg/mL), % “2.3”
TR F7iES A s, e I B R W
B MR -3-0-B-D-H MR . BE8 7 5 Wi %)
e VORI R RA R . YA By WA T
H A, BRRER. TWAER. REITER. O
B R NEL B-A B B AUSP I IR RS AR 5 il A
100.06%+96.79%-+98.29%+98.46%+97.84%+99.33%-
100.13%+98.34%+97.74%+98.71%197.97%+ 98.96%-
97.89%; RSD KA 0.75%- 1.36%- 1.15%- 1.44%.
1.67%- 1.15%- 0.82%- 1.34%- 1.27% 1.24% 1.17%-
1.18%. 1.13%.

2.7 QAMS EIFMNMERAVEL

2.7.1 RCFsHIit&E s 5 W24 1) RCFs 1
HHE AN RCE=Wids/ Wedi (P w1 A4 23 54K
REIRFEMUEA, Thr s M i RENSYFIH
MAFI 5D o R “2.6.17 T 6 MEA TR
an IR, HEREIGE, dsR i ZR ], DLVSE T AN
WS, tH I E T A HHAD 12 /Mo ) RCFs,
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459 RCFs 7399 0.881 7. 2.1193. 0.811 1, 1.7166-~
1.6135, 0.8416. 1.2708. 1.9177. 0.9513. 1.4813.
0.899 3. 1.037 8, RSD }J<2.0%.

2.7.2 RCFs EEMHL HH 3 SCARKEIEA
(Lichrospher Cis #£. Venusil XBP Cis #£#1 Waters
ODS Cis ) 4 liz HANE ) HPLC {¢ (Shimadzu
LC-20A AYF1 Agilent 1100 A, AR & 0.8, 1.0.
1.2 mL/min, #i& 25+ 30, 35 °C, H “2.2” Wi FiR
A X ISR AERTIN, B AR AN E
B AR AR . ARFRLE ) 6T RCFs 15200,
S5 RN RS AN [ BB, Y0371 A 5t
%K. WET. WER3-0-p-D-HEFET . BEFE
Wi s PEE RN AL B . VD3ETH B

EEREE . TWHIER. REFER. S8, 3
N - SN RCFs 239119 0.879 1. 2.112 1.
0.8139. 1.7199. 1.6224. 0.8375. 1.2883. 1.909 6.
0.9582. 1.4849. 0.8952. 1.044 4; R[AF:IEA,

RCFs 43774 0.880 3. 2.113 6. 0.812 0. 1.716 0.

1.6138. 0.8422. 1.2768. 1.9038. 0.9583. 1.4860.
0.898 2. 1.051 7; AFEMAEFURER, RCFs 7374
0.8827. 2.1137. 0.8149. 1.7187. 1.6189. 0.8403.
1.2943., 1.9024. 0.9542. 1.4858. 0.8968. 1.0421,
H RSD #J<2.0%, %" RCFs EE R4,

273 @miEEAL il “2.7.27 TR 3 ARG
WERELE 2 ANARFI HPLC U fTR RS 13 4
B AT VR AR BE I B], DAVDSETF1 A NS,
THEMNER. REH. MIEER-3-0-B-D-EH L.
BRI AP AR R A TR . Vbt
T B. BEFEN. AR, RENER. B
SR, AR M. BB B SV A AR
RN LG (o), 25 e {557 708 0.357 1. 0.404 1,
0.5553. 0.6202. 0.7577. 0.9274. 1.2153. 1.3304.
1.453 4. 1.6948. 1.9218. 1.9811, RSD #J<<2.0%,
WIRZITE R T B SO 2 1 o (i g ()
TEAL .
28 BENE

KR 16 #LERVD S0 AL (S1~S16) ik
MV, WIEIERE AT, R RS 13 oI
A, AN “2.6.17 TUREIETRE, FIAHSMR
Poats 13 Bl S E. B TH A WS
Yok, FIF “2.7.17 TR RCF EATHE AR
FRA IS R, s GRS 2 POk TR
PEHET K806 (R 2), LR 2 Pk ZERA
B (P>0.05).
29 ERGitath
2.9.1 PCA Bil SPSS 26.0 #cftrh A it 77 2t

®2 RPHEFRAFT BHESSENELER n=3)

Table 2 Determination results of 13 components in salt-Astragali Complanati Semen (n = 3)

Wit/ k-3 WitgE-3-0--D- EEREEE  EORWEY  WIHFEB WIHTFE A/

Bt (mg-gh) (mg-g™h) HEBE/(mgg ) EFET/(mgg!) MIEHH/(mgg") (mgg™ (mgg™)

SMFRIE QAMS AMRTE QAMS  AMRVE QAMS  AMEIE QAMS AMEiE QAMS AMETE QAMS AR
SI 0659 0676 0072 0073 0545  0.556  0.082 0.084 0.096 0.098 0.731 0.748 0.956
S2 0708 0726 0.083 0.085 0481 0490 0.090 0.092 0.103 0.100 0.749 0.768 0.858
S3 0851 0.870 0.069 0.071 0529  0.544  0.089 0.091 0.128 0.125 0.802 0.818 0.925
S4 0807 0.824 0.076 0.078 0511  0.525 0.096 0.098 0.109 0.112 0771 0.793 0.878
S5 0.892 0910 0.085 008 0569  0.581  0.098 0.100 0.116 0.119 0.843 0.865 0.847
S6 0941 0965 0.074 0076 0542 0557  0.087 0.089 0.134 0.131 0.825 0.842 0.863
S7  1.018 1.046 0.072 0.074 0448 0437 0.056 0.057 0.075 0.073 0.647 0.664 0.813
S8 0.871  0.892 0.053 0.054 0445 0457 0.055 0.056 0.078 0.076 0.672 0.691 0.835
S9 1.043  1.067 0.071 0.069 0415 0424 0.063 0062 0.061 0060 0.659 0.640 0.759
S10 0912 0935 0.067 0068 0404 0415 0.046 0.047 0.065 0.066 0.601 0.615 0.788
S11 0.617  0.631 0.065 0.066 0.622  0.640 0.090 0.088 0.166 0.162 0.998  0.990 1.225
S12 0526  0.540 0.065 0.064 0.652  0.669 0.069 0.067 0.172 0.168 0.987 0.966 1.299
S13 0.756  0.778 0.061 0.062 0.668  0.682 0.092 0.094 0.153 0.156 1.028 1.056 1.171
S14 0.597 0585 0.059 0.060 0.676 0.695 0.076 0.078 0.171 0.175 1.003 1.022 1.273
S15 0.538  0.526  0.057 0.058 0.643  0.655 0.052 0.051 0.146 0.150 1.146 1.117 1.245
S16 0.669  0.685 0.055 0.056 0567  0.582  0.087 0.085 0.131 0.134 1.117 1.143 1.297
P 0.79 0.808 0.715 0.913 0.996 0.872 -
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kK2

EEFHEA/ (mgg) TR/ (ngg ") RENER/(ngeg!) Z8E/ (mgg!) HE M/ (mgg!) B-& 8/ (mgg!)

Ay, QAMS  AMiE  QAMS

SbRiE S QAMS

SbREE QAMS  AMRiE QAMS AR QAMS

S1 0.178 0.183 0.041 0.042 0.252
S2 0.217 0.223 0.044 0.045 0.226
S3 0.196 0.201 0.047 0.048 0.197
S4 0.209 0.215 0.048 0.049 0.213
S5 0.215 0.209 0.052 0.051 0.181
S6 0.181 0.186 0.045 0.046 0.173
S7 0.139 0.142 0.059 0.060 0.138
S8 0.150 0.153 0.057 0.058 0.157
S9 0.107 0.109 0.064 0.063 0.126
S10  0.102 0.100 0.062 0.061 0.151
S11 0.156 0.160 0.035 0.036 0.271
S12 0.189 0.194 0.037 0.038 0.286
S13 0.133 0.136 0.034 0.035 0.312
S14  0.164 0.168 0.033 0.032 0.338
S15  0.128 0.131 0.039 0.040 0.311
S16  0.145 0.148 0.042 0.041 0.256
P 0.817 0.916 0.889

0.259 0.116 0.119  0.291 0.298 0.419 0.429
0.232 0.128 0.131  0.321 0.330 0.501 0.515
0.192 0.122  0.125  0.262 0.269 0.457 0.467
0.219 0.133  0.136  0.308 0.315 0.498 0.487
0.186 0.139 0.142  0.247 0.254 0.423 0.434
0.178 0.121  0.119  0.232 0.238 0.412 0.423
0.141 0.095 0.097 0.158 0.154 0.531 0.543
0.161 0.098 0.100  0.160 0.164 0.386 0.397
0.129 0.092 0.094 0.145 0.148 0.365 0.374
0.147 0.096 0.098  0.135 0.132 0.368 0.359
0.277 0.184 0.179 0.423 0.434 0.331 0.340
0.291 0.162 0.166 0.412 0.423 0.312 0.321
0.304 0.169 0.173  0.394 0.404 0.309 0.301
0.346 0.182 0.186  0.446 0.458 0.283 0.278
0.318 0.156  0.160  0.461 0.473 0.269 0.263
0.262 0.149 0.153  0.376 0.387 0.241 0.248

0.838 0.867 0.884

2 QAMS FREIEIRI FE S . DAFFIEE > 1
bR, FRECH 2 NERG, R ETTRRERE N
89.126%. FHHEE 1 R EEMRRE Tt E . Ml
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Fig. 2 PCA score of 16 batches of salt-Astragali Complanati

Semen
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Fig. 3 OPLS-DA score of 16 batches of salt-Astragali

Complanati Semen
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A k1, VIPHRTF 1A 7. 13, 6. 1. 12, 8 Fl%,
VR ERVDSE T 1O B 72 R KA RE i DAL 6 DRy
Sl. F4b, 3 SR VIP {H 0.997 9, ik 1,
o ER VP SO R B AR T RE P AR LK RS2 T
2.10 fn#X TOPSIS 73477

16 fLERVPIET U Y 13 b (i
m "o L. RET. WE-3-0B-DATERET . BERH
0 02 oa oe  os 1o WA ATRE L . P B AL FA SRR . Y SE T B

$M2.DA(1) intercepts: Rziﬁ(z%%o%)%l) 0?=(0.0, ~0.487 0) DATH A BEFAE. THER. RETRER.

B4 16 HEDTHTFRAHR 200 R EHE 2Ok BB M pREE) i@f% PR
Fig. 4 Replacement diagram of 200 tests of 16 batches of bR EUERN, 7 s e U R (R A

Y= (X;— minX;)/(max.X;— minX)) X £h V0 96 11K Fr o
13 AE7> QAMS VA BHEE AT IH—{L b, 17
—Ja R E LR 3.

FFLL “2.9.2” 15~ OPLS-DA 43 #i##is VIP {4
TERN SRR R E (0D, 1R ANX Z;=Y,0, 115
IR EFE R, BEMAARIRIT SR (7 MR$HTT
% (ZD), WE, BRARX D=2 .(Zi— 72"
Di =2 (Zy—Z 1>, Ci=D; /(Di*+Di") T 5 EAE
7% (D MAFAPEMTT SR (DO L& VR bR

5 16 HELLEE TR R HESE VIP EE PIPE (Co, ZERTENR 4. IR G BROR, #
Fig. 5 VIP value diagram of 16 batches of salt-Astragali PEORE S SUBR D R RN, HEAA AT 6 355 Bt
Complanati Semen samples M, BRI SRV S0 RO AR R R R,

*3 BIETREHESA—LAEEER

Table 3 Results of normalization of original data of each index

R*E{ 07

salt-Astragali Complanati Semen samples

VIP 18

A — %Tﬁfﬂ?&-o-ﬁ- %j“ﬁﬁ@ﬂ ﬁﬂﬂﬂﬂzifé ﬂj’ﬁ? ﬂ‘jﬁ? %HEF T Eﬁ%ﬁ G (R e
DEEIFER  HAERE MR FB O OHA O X BR ME R
S1 0.2773 0.6129 0.503 6 0.698 1 0.3304 0.2519 0.364 8 0.674 8 0.3226 0.5991 0.2717 0.486 8 0.613 6
S2  0.3697 1.0000 0.2679 0.849 1 0.3478 0.2898 0.1833 1.0000 0.4194 0.4747 0.4022 0.580 6 0.905 1
S3  0.6359 0.548 4 0.460 7 0.830 2 0.5652 0.3845 03074 0.8211 0.516 1 0.2903 0.3370 0.401 8 0.742 4
S4  0.5508 0.774 2 0.3929 0.9623 04522 03371 0.2204 0.9350 0.548 4 0.4147 0.456 5 0.536 7 0.810 2
S5 0.7098 09355 0.592 9 1.000 0 0.5130 0.47350.1630 0.8862 0.6129 0.2627 0.521 7 0.357 8 0.630 5
S6 0.8115 0.709 7 0.507 1 0.792'5 0.6174 0.4299 0.1926 0.699 2 0.451 6 0.2258 0.2717 0.3109 0.593 2
S7 09612 0.6452 0.078 6 0.188 7 0.1130 0.0928 0.1000 0.341 5 0.903 2 0.0553 0.032 6 0.064 5 1.000 0
S8 0.676 5 0.0000 0.1500 0.169 8 0.1391 0.1439 0.1407 0.4309 0.8387 0.1475 0.0652 0.093 8 0.505 1
S9 1.0000 0.4839 0.032'1 0.283 0 0.0000 0.0473 0.000 0 0.073 2 1.000 0 0.000 0 0.0000 0.0469 0.427 1
S10 0.756 0 0.451 6 0.000 0 0.000 0 0.0522  0.000 0 0.053 7 0.0000 0.9355 0.0829 0.043 5 0.0000 0.376 3
S11 0.1941 0.387 1 0.803 6 0.773 6 0.8870 0.7102 0.863 0 0.4878 0.1290 0.6820 0.923 9 0.8856 0.3119
S12 0.0259 0.3226 0.907 1 0.377 4 09391 0.6648 1.0000 0.7642 0.1935 0.746 5 0.782 6 0.853 4 0.247 5
S13 0.4658 0.258 1 0.953 6 0.886 8 0.8348 0.8352 0.763 0 0.2927 0.096 8 0.806 5 0.858 7 0.7977 0.179 7
S14 0.1091 0.1935 1.000 0 0.584 9 1.0000 0.770 8 0.9519 0.552 8 0.000 0 1.000 0 1.000 0 0.956 0 0.101 7
S15 0.0000 0.1290 0.857 1 0.075 5 0.7826 0.9508 0.9000 0.2520 0.258 1 0.871 0 0.717 4 1.000 0 0.050 8

S16 0.2939 0.064 5 0.596 4 0.7170 0.6435 1.0000 0.996 3 0.3902 0.290 3 0.6129 0.641 3 0.747 8 0.000 0
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Table 4 Ranking of quality score of 16 batches of salt-Astragali Complanati Semen

I Di* Di~ Ci HE7 | g Di* Di~ Ci HE7 | gw5 D Di~ Ci HeR
St 20701 1.7019 04512 12 S7 27058 1.9025 04128 13 S13 1.6460 24659 0.5997 1
S2  2.0842 20796 04994 10 S8 27023 12787 03212 15 S14  1.8251 2.7006 0.5967 3
S3 18810 1.9698 0.5115 9 S9 3.0431 14636 03248 14 SI15 2.1180 2.5514 0.5464 6
S4 19191 2.0703 0.5190 7 S10 3.1202 1.1521 0.2697 16 S16 1.9231 24819 0.5634 5
S5 19400 2.0576 0.5147 8 SI1  1.6388 2.4415 0.598 4 2
S6 2.0270 19004 0.4839 11 S12 1.7851 2.5839 0.5914 4
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