PED 2026£9H B57% 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17 « 6965

R RS 5 AR B RIS B ¥ B A CRITIC-TOPSIS MR E
£ S

MR BRMBRY, FAT? 6 #2, BB, 2R 2 BT
1 AR 2 B DR 2 i e e, AR Gl 134001
2. WA FMRMBAAIRAT, HH KF 130022

# . B B H S5 Bupleurum scorzonerifolium % ¥a b5 € & R i 72 RPN 1%, 53E SRA UPLC-MS/MS
TRENTFALETHZG M R SE A . SEEHIE AR d. SERHRT oo SEIHRT by MR C IS RN L, LLZE-0.1%FERK
W BIAE, RS 0.3 mL/min, B6REEDEME, (RIS A I EE S PR R A S8 K 4y IR ANIE 2K 43 - R SPSS 26.0 Fil SIMCA
14.1 BAFXS AR = Hh B S A S BT SRS Mr . A /-8t (principal component analysis, PCA) Fl IE 32 i fiz /) — 3¢ F|
M #7 Corthogonal partial least squares discriminant analysis, OPLS-DA), #5478 & @ B 1H (variable importance
in projection, VIP) i 1% 5 i B 52 i o & 22 S bR B 143 s SR H CRITIC VAR % VFAN $8 AR kAT 25 AL, I 455 TOPSIS
EHEREASZ G MEWPNIA., SR Kk ER, SHAENRIFMNEEXRR, WHWMERIE. EEANERE
A PR IR SE T T 5 MU B HIDNEETHE TR a (1.9161.338) mg/g. SEHHETF ¢ (0.7531£0.445) mg/g. SEHHET d
(3.44242.351) mg/g. LEHEH b (2.083+£1.424) mg/g. SEHET £ (0.463+0.322) mg/g, BEEMERHY). BIRFEAEHEIK
SPIESIIN (29242.1) %, (6.010.6) %. (1.2£03) %; ZICHI /T4 REH 10 HLESEHMA TS N 2 28, ikt ot
BRI RO 3 MR EZERIREY, ROV ST d. SEHR AT bMEEH T a; CRITIC-TOPSIS 40 Hr 45 5 BoR
FER P HA ZE =M (S10). HRBER (S8) FIHHETL (S5) ML FREMHXNEIT. &6 AR HUEE S 258 R BT
ER. BURZRTEE. WA E S CRITIC-TOPSIS v Jy 7835 1y 56 R BP0 1k R IR T L1014 .

4R BLSEHH; CRITIC-TOPSIS ¥%; fh2EitE2%; UPLC-MS/MS; SEHHEHF a; SEHRE d; SEMRYF oo SEH1RH b
Set R £

FEDHES: R282.6 NHRFRERE: A NEHS: 0253 - 2670(2026)17 - 6965 - 08

DOI: 10.7501/j.issn.0253-2670.2026.17.026

Quality difference evaluation of Bupleurum scorzonerifolium from different
producing areas by multi-index quantitative analysis combined with chemometric
CRITIC-TOPSIS method
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Abstract: Objective To establish a method for multi-index quantitative analysis and quality difference evaluation of Bupleurum
scorzonerifolium from different producing areas. Methods A UPLC-MS/MS method was developed for simultaneous determination
of saikosaponin a, saikosaponin d, saikosaponin c, saikosaponin bz, and saikosaponin f in B. scorzonerifolium. The separation was
performed with a mobile phase of acetonitrile-0.1% formic acid aqueous solution at a flow rate of 0.3 mL/min under gradient elution.
Alcohol-soluble extractives, total ash, and acid-insoluble ash were also determined. Cluster analysis (CA), principal component
analysis (PCA), and orthogonal partial least squares discriminant analysis (OPLS-DA) were conducted using SPSS 26.0 and SIMCA
14.1 software. The variable importance in projection (VIP) was used to identify markers contributing to quality differences. The

CRITIC method was employed for objective weighting of each evaluation index, and a comprehensive quality assessment model was

ks HEA: 2026-03-02

ESWB: HWEAHE TR ICIE ) (JJKH20240653K1)

TEEENY: IMOIE, B, [t Hd%, WL, 5007 R 24 245 20 R SR R s A i g

HBEEE: BUHE, B, ¥4, BT A K AR AR SRR GRS ECAR TS, E-mail: 804590217@qq.com



* 6966 * PED 2026£9H B57% B 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17

constructed by coupling with the TOPSIS method. Results Methodological validation results demonstrated good linearity and
satisfactory accuracy for all analytes. The quantitative results showed that the contents of the five components in B. scorzonerifolium
from different areas were: saikosaponin a (1.916 + 1.338) mg/g, saikosaponin ¢ (0.753 £ 0.445) mg/g, saikosaponin d (3.442 + 2.351)
mg/g, saikosaponin bz (2.083 + 1.424) mg/g, and saikosaponin f (0.463 + 0.322) mg/g. The amounts of alcohol-soluble extractives,
total ash, and acid-insoluble ash were (29.2 + 2.1)%,( 6.0 £ 0.6)%, and (1.2 + 0.3)%, respectively. Multivariate statistical analysis
showed that the 10 batches of B. scorzonerifolium were clearly classified into two groups. Three quality difference markers with
relatively high contribution were screened, and the order of contribution was saikosaponin d > saikosaponin bz > saikosaponin a. The
results of the CRITIC-TOPSIS analysis indicated that samples S10 (from Bozhou, Anhui), S8 (from Longnan, Gansu), and S5 (from
Dingxi, Gansu) possessed relatively superior overall quality. Conclusion There are quality differences among B. scorzonerifolium
samples from different producing areas. The established multi-index quantitative analysis, chemometrics, and CRITIC-TOPSIS method
provide an experimental basis for improving the quality evaluation system of B. scorzonerifolium.
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Table 1 Producing area information of test medicinal

materials
T RAEH KR TR
S1 BRI AR BT 2025-09  HARBF
S2 BILE FFFFE R T 2025-09  HARBF
S3 IRy NG 2025-09  HAMT
S4 Y AN 2025-09  HARBTF
S5 il € 2025-09  HARBTF
S6 KNS agi) 2025-09  HARBF
S7 A ) 2025-09  HARMHT
S8 HiiaerE 2025-09  HARBT
S9 TR =T 2025-09  HAWTF
S10 R =M 2025-09  HAMF
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2 FAEEHR
2.1 ZIBWREENE
2.1.1 RAEXESIEE WS RIGEIHEE a.
YEEHRETE d. SEHHE T by LETHRAT o LEHHBAT S
YRGB, FEEARE, IMEEEHRRCE SR 1.0
ug/mL FRE XIS, T 4 CRAE, &H.
2.1.2 PR IO SEE AR A T e i 4
S, B ARZ) 02g, MEMKE, BT 20mL &if
W N RIS (DhE 400 W Sl 40 kHz)
AbHE 30 min, FRAEIRIERG, A EEAN SR
JRfE, eIk, EXERER, HRCSRIEAR, HERERT
it 0.22 um HAHLYEM .
213 (iEEM (Al Aglient XDB-Cis (100 mm X
2.1 mm, 1.8 pm); VAN 0.1%H K (A) -ZHF
(B), BAEEVEMG, 0~12min, 80%~10%A; 12~14
min, 10%~80%A; 14~17 min, 80%A; RFiHE
0.3 mL/min.
2,14 UM FAHRMAE 3 L/min; AR E
10 L/min; #20i&% 300 ‘C; DL i&F 250 C; Jn
WHUREE 400 C; TSI E 10 L/min; AHRFEIR
JE 35 C. FiEEREIE 2,

R EHETMNRBREILES
Table 2 Mass spectrometry information of saikosaponin

reference standards

tE&Y) w/min BB T(mz) BB T(m/z)
S ETFa 7161 779.46 617.40
eI, 7.182 779.46 617.35
SETAR T 6.198 925.51 779.15
SETARR D 8.510 779.46 617.40
SEHEAFE 6.291 973.65 927.30

2.1.5 LJEMEHEE 3 HOR A RS A R
WAV (S6), 4 “2.1.37 “2.1.47 Wi N hik 5 i
AR, eSS ETFRE SR WE 1 R,
FAEM Aoy VB TE X RR, 7 BT R AT, LR ER,
AT & E bR 50 R O B B ) — 35,
KWFZELT R, EHTRSEAZM T 5 Frse
B 2 E

2.1.6 LRPERRFEE K WEHUR G IR
ANEMERR, 43 Bd% “2.1.37 “2.1.47 TN FAFHERERS:
T, R3S BT AN . DABERE FE AR AL bR (X0,
WA AR (V), BHATZRVERIE, 2SS
Ha. SEEHRETY d. SEEHE T oo SEHHE T by SEHH
AT fbRAERTZR, PR E. SR 3.
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Fig.1 Total ion chromatograms of reference substance (A)

and test sample (B)
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Table 3 Linear relationships of five components

XTI Al 5 7 72 R SR/
SEPEdfa Y=84 271 X+5852.8 0.999 90.201 0~10.050 0
SeP R e Y=1545.8 X+91.657 0.99990.171 6~8.580 0
SEHAETEd Y=52242 X+3 5164 0.999 90.194 8~9.740 0
SRR D Y=10 356 X+5 299.6 0.999 80.218 0~10.900 0
SERIRAFT Y=1214 883.95 X+81 354.09 0.999 80.193 8~9.690 0

2.1.7  RESEEREG HUC2.1.17 TR A IR AT
% “2.1.37“2.1.47 TN IS ESHERE 6 K, i
SRUETHAR, 1H5 RSD. 45 R E/RSEHHEH av 449
BAF dy SRR oo SEHEE by SEHHEEE FUETH
TR RSD 23518 1.37%. 1.46%. 1.53%. 1.42%.

1.27%.

2.1.8 FREtEREe BRI (508 S50,
% “2.1.37 “2.1.47 T N EREZET 04 2. 4. 8. 12,
24 h HEFEIE, DRSO ISR, SEHEH av B¢
SRR d. SEREAR oo SEHRET by SEHREE L
RSD 735 H 1.25%. 1.38%- 1.42%. 1.23%- 1.56%.
2,19 HEEMRE BE-HESEAE S (SN
S5) 6 i, F%& “2.1.27 WJTVEAT B A i R
A% “2.1.37“2.1.47 TR SR E, THHE %K
4y &g RSD. 45 R /RGBT a. SEEH 2 d. 4
B o SEEAEAF byy SEEAETY €1 RSD 20
1.44%. 1.58%. 1.28%. 1.52%. 1.90%.

2.1.10  oAEEcEREe  BCCIDE SRR 6 1,
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B3 0.10 g, FEEERE, AN —E BN E, #%
“2.1.27 WUTER &I “2.1.37 “2.1.47 BUF AT
W5, THHESEHREE av SR H d. SHEH .
SEEHRRE boy SEEHRHE £ O0SFIIORE R 20
101.76%-. 102.34%-. 99.73%-. 100.68%-. 98.83%,
RSD 4374 1.25%. 1.43%. 1.36%-. 1.27%- 1.53%.
R T HERA T e
2011 FEME B 10 S E LU R S 2
Mo 3% “2.0.27 &I, 1% “2.1.3792.1.47
SFAFRERENE, BEREIGE, IR ETT a. SEH]E
T do SRR o SEHIET by SEMIREH £ HYIE
POFEASMRETT SR, SRIE 4. % (BE
2y 2025 FERRVYESE 2201 = AP0 E LA 2
302 A5 I E I 73 I 52 r S A T AR R
IR RRAN N E Iy &8, BRI S,

x4 BEEMNPSIHTAENEER n=3)
Table 4 Determination results of five components in

Bupleurum scorzonerifolium (n=3)

B B S H/(mg g™

S5 15 a S C SE R TR d S T b, SE AL
S1 0.204 0.164 0.418 0.255 0.059
S2 0.329 0.344 0.611 0.410 0.108
S3 0.735 0.299 1.486 0.864 0.206
S4 0.222 0.189 0.441 0.246 0.052
S5 2.958 0.989 5.093 3.083 0.637
S6 2.966 1.260 5.380 3.210 0.864
S7 3.027 1.125 5.170 3.157 0.826
S8 2.938 0.973 5.255 3.279 0.589
S9 2.759 1.032 4.942 3.000 0.598
S10 3.019 1.156 5.626 3.325 0.688

RS EAREREY. SROFEENRMERSMESER (n=2)

Table 5 Determination results of alcohol-soluble

%

extractives, total ash content, and alcohol-insoluble ash

content (n=2)

ST BERMHEREY Y% B AR %
S1 323 6.9 13
S2 28.2 5.6 1.2
S3 31.6 5.6 1.0
S4 26.8 6.1 0.6
S5 30.1 6.7 12
S6 28.5 6.3 1.4
S7 263 6.2 1.3
S8 30.2 6.1 1.3
S9 26.8 53 1.5
S10 30.8 52 0.9

22 WWEHEZESH
221 FEHITEPCA R SPSS26.0 #A4xF 10 #it
FALERT 8 MRS RS BRI EESE, KA
(M ECHAE AR RE BVE 2 B, FRTHE 8 MRARIIFES
FHOERE . BT 22 0TERER, XF 10 #UFE S 8 A
BARIEAT FRLEALEE, S5 RAERRAFE I 10 IR,
10 #LFFSEEATT LS 9 2 28, Hod S5~S10 RoA—3K,
S1~S4 TR —K, KRR EIH I 0 1)U EER 5
P Wang S5O/ 5% g LSS (1) 2 5 o B Hh B i 7 2%
AT 2R BRI TR 3 . DL FRFRFRIE(E > 1
Fe R 1) BAR T ZE TR AR > 80% 1 E N 3 i/ BB b
e, SRERH | FHIEERN 5172, ERGT 2 FIRHE
B 1.233, FERG 3 FIFHIEE 1.055, X EZH DTk
FI RN 64.465%. 15.407%F1 13.184%, BRI %51
BREEN 93.236%, i &Fabnst F o 1. 24 3 ot
BREE, SEHET a SEHEAF o LEHETF by SEHHE
H d FISER R FES 1 B BB EAT, Tl
BRI R AR P WITESS 24 3
B BTk (B 3D,
2.2.2 OPLS-DA ¥ 10 #tEFEEHHM 8 NMER S &=
A F A SIMCA 14.1 #4347 OPLS-DA 73#f . 1X
KI5 O A TREEBILL KA S5Oz R T 2
R 2 T b SR L . R, ST EZRE
RS 0.887, XFIAAR & (V) fFE%E 0.987, #
R FNEE /12 0.976, $ERiEEA L. OPLS-DA
3y BICE O RIR, 2 K55 2L B9 B,
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Fig. 2 Cluster analysis of ten batches of B.

scorzonerifolium
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BV S By A2 X G AN [R] 7 R SE B 244 Jo
ZRIREA E, SR d. EHET b 4
B a ¥ OBOESL SHUIAR . PR 55 245 FE
YA U214, Rt Al A ST A 1 T SR A
EhREE 5,
2.3 CRITIC-TOPSIS S Hi&RE L
231 HERFEGEEESHELGE 10 #HERETLEH
o8 NEFR S B AL R PRI AR S IR AT AR AL
LEER, X IEF$ERs (SEFHRT a. LEi2 T d. 48
BT o SEEHRET by LEHHET L BEREMRE
Y R AR (D AFE, ST fmfats Gk
MERAENEIR ) A (2) A3, g8 W& 6.

Yy= Xij —min(x;)

"~ max(x;)— min(x) R

max(xj) — Xij
Yij=—F———
: max(Xj) — min(x;) @

Yy NACEEHE, Xy FIEIGEIE min(o) NAEARRR & B
MBS max(g) RS E BB E
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Table 6 Standardized processing results of original data of eight index contents in B. scorzonerifolium
55 b
Selfratra SEWIETRd SRR SEHIRE L. SEHIETET O EEIEREY SRS RIS

S1 0.000 0 0.000 0 0.000 0 0.002 9 0.008 6 1.000 0 0.000 0 02222
S2 0.044 3 0.037 1 0.1642 0.0533 0.069 0 03167 0.764 7 0.3333
S3 0.188 1 0.205 1 0.1232 0.200 7 0.1897 0.8833 0.764 7 0.5556
S4 0.006 4 0.004 4 0.022 8 0.000 0 0.000 0 0.083 3 0.470 6 1.000 0
S5 0.9749 0.8977 0.753 6 09214 0.720 4 0.6333 0.117 6 0.3333
S6 09777 0.9528 1.000 0 0.9627 1.000 0 0.366 7 0.3529 0.1111
S7 0.9999 09125 0.876 8 0.945 4 0.9532 0.000 0 04118 02222
S8 0.968 0 0.928 8 0.7391 0.985 1 0.661 3 0.6500 0.470 6 02222
S9 0.904 6 0.868 7 0.7929 0.894 4 0.672 4 0.0833 0.9412 0.000 0
S10 0.9972 1.000 0 0.906 9 1.000 0 0.783 3 0.750 0 1.000 0 0.666 7

2.3.2 CRITIC {AFEAE 4 10 HEEGLEH+ 8 4>
febr o B R EIN BIESE, HEANFERES], &
BEAENERAT, HESERIAE S, RIEAK
(3 AT (4) THHEAFM (), MAEHRAEAR (5
AT RN (RD, WIEAR (6 A= (7
BT EEEE (C) RBE (wp). EZEERH
FFKH, CRITIC A Z5A =8 AR P 1928 S5
FFRFRIEI PRI, AERE SCBL AL . 1154 1
NESERHEAR ay SEHEEF Ay SERHRT ol SelR
bo SEHHRRT f. BEE MR Y. BIK S IR AN
PEIR AT IBLE 43 3N 9.95% 17.67% 3.44%.
10.65%- 2.45%. 43.09%. 10.13%7F1 2.63%. H:
B R M B &R K (C=17.207), BLEH
B, RO HAE X 0 FE R B 2 R )
P, X 5 AR SR S5 A VR B AT R R R H
VI AR AR R MWL — B g | AR S AR

HIWE 7.
X=(Zi Xy i 3
5= {20 0, — /= o)
R=31,(1=r,) (5)
C=S;*R; 6)
g
W= D)
TG

2.3.3 CRITIC-TOPSIS ¥:43#1 % CRITIC 7% 15
BCE (W) W T ARAELL RS, A B R SR H B (3R
8). HEILHLE SRR IEEARMR (25 A EAR AR
(Z7), FHFFHRKL R R B A 2 E A T R
HIE, AUEEMARKIKES (DF D). #t—Fit

®7 8NMEMRARME. BERUESWNE
Table 7 Conlflict, variability and weight curve of eight

indicators

TiH TRV R faberh M EEE BUEY%
YLt R e 1.338 2.971 3.975 9.9539
SEtH R e 0.444 3.087 1.372 3.4362
SEHH R 2.351 3.000 7.055 17.667 0
LEH R D, 1.424 2.986 4.251 10.645 2
PoLiLERESY 0.322 3.035 0.977 2.4459
TR VA TR ) 2.138 8.048  17.207 43.089 7
BEANEPEIR Sy 0.205 5.119 1.052 2.6340
RSy 0.568 7.125 4.044 10.128 1

S HEIRFE S ARSI (CH, IR G EK)
K/NKE 10 HERESEHI0 R B AR BT HEP D 1 (R
9. CEMEIET 1, B ZFER LGS R
CRITIC-TOPSIS Zr &4 R Box, FEih S10 (%
#, ¢=0.833). S8 (Hil, ¢:=0.775) M S5 (H
s Ci=0.758) [PIAHXS WG B e e, R BHIX 3 #bZ
MINgEE RER ML, S8R5 & N E LRI
A IR A .
2.3.4 UM ONIRIE CRITIC TRALSS R
TE M, SRV IR ) A SR A HE T R
W, FEATEURME AT BIFREEIEIER RS, E
KA CRITIC-TOPSIS VAT AL E F-HEF, 45 5 0
# 10, HIks)E, Zr&HEAHET 3 7 (S10. S8, S5)
PRFFARAE, AL RAIR ST 5 S9 Haf 1 A7, FEHIHRL
HOBCA L, BV A B AR OB
FlEGR, BMRE R .
3 g

AHFFE AL T UPLC-MS/MS 32 [ Il 5 g 4
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%8 CRITIC-4EF%
Table 8 CRITIC-matrix
s L —— ‘ :
SEN e SEEARERd SeiE e SERETb. BHETT BIEMERGY BKRS BABMEKS
S1 0.000 0 0.000 0 0.000 0 0.000 3 0.000 2 0.4309 0.000 0 0.005 8
S2 0.004 4 0.006 6 0.005 6 0.005 7 0.001 7 0.136 5 0.077 5 0.008 8
S3 0.018 7 0.036 2 0.004 2 0.021 4 0.004 6 0.380 6 0.077 5 0.014 6
S4 0.000 6 0.000 8 0.000 8 0.000 0 0.000 0 0.0359 0.047 7 0.026 3
S5 0.097 0 0.158 6 0.0259 0.098 1 0.0176 0.2729 0.0119 0.008 8
S6 0.097 3 0.168 4 0.034 4 0.102 5 0.024 5 0.158 0 0.0358 0.002 9
S7 0.099 5 0.1612 0.030 2 0.100 7 0.023 4 0.000 0 0.0417 0.005 8
S8 0.096 3 0.164 1 0.025 4 0.104 9 0.016 2 0.280 1 0.047 7 0.005 8
S9 0.090 0 0.1535 0.027 3 0.095 3 0.016 5 0.0359 0.0953 0.000 0
S10 0.099 2 0.176 7 0.0312 0.106 5 0.0192 0.3232 0.1013 0.0175

x99 10 #HtEsctAmBHF
Table 9 Ranking of quality score of ten batches of B.

scorzonerifolium
I D* D" G 7
S1 6.812 6.013 0.469 8
S2 7.697 1.953 0.202 9
S3 5.527 5.472 0.498 7
S4 8.755 0.501 0.054 10
S5 2.324 7.283 0.758 3
S6 3.811 6.927 0.645 4
S7 6.025 6.380 0.514 6
S8 2.181 7.509 0.775 2
S9 5.569 6.020 0.519 5
S10 1.628 8.134 0.833 1

F 10 FIREEA IR HYIATE TOPSIS LRAHIFAIEL
Table 10 Comparison of TOPSIS comprehensive ranking

before and after excluding alcohol-soluble extractives

JEHER RS RCHE ARG CHE HrF RRE

1 SI0 0.833 0.892 1 B
2 S8 0.775 0.817 2
3 S5 0.758 0.783 30 kM
4 S6 0.645 0.721 4 T
5 S9 0.519 0.605 6  THA:
6 S7 0.514 0.632 5 kA
7 S3 0.498 0.412 7 Tk
8 Sl 0.469 0.387 8 &M
9 S2 0.202 0.175 9 kN
10 S4 0.054 0.041 10 &k

B 5 A EERS CEET a. SEHIRT ¢l SEME
T d. SR by SEHIR D KT, JREEE (
(K24 51) 2025 SFERGENINE | BHETER B S5
FERANENEIR 7, IR 5 A 2 SRS

10 A F=HWZ A AT T S5 AV S e 45 3R
B, AN[RIF=HAIE) % o & 22 R, DASEEHIEE a
N, JERESECN 0.204~3.027 mg/g, RBLT A HLXT
MR ER . AR, SR a . d.
by FE S PR PR S DA 14,

22, CA 5 PCA ¥JK 10 #ibkE
mn BT 2 25, BRI R HIEER A, RIS
REFSEM, 5 Wang SO0} rg JL S5 12 75
Bras AL HE— 25 1) OPLS-DA #7 (R2=0.678)
it VIP fEAK N 1,704, 1.301. 1.258 4551
H dy bo afENEZERREY), RWX 3 P32
T PR R DX AN R 7 i i 8 R ek SR A A
AT U214, SeEH R d, SEEH R by SEHH
B a 5P R B AR OC, XN HAE
9 Q-Marker #2447 Z580#KHE, 5 Wu FIIEET
MIE 240207k Q-Marker FOREFCH ELEIE, 78
SET RS E I B R
3.1 CRITIC EWNESHEEMES T

CRITIC LR & E TS PRV BE
TR BB E L 43.09%, AR =12 F 8
K, TR RBIEE I 5 Fhiel 2 e e
R (r>0.95), MRMEK. FEHES; BHEERE
5 & BEHENET (7.<0.22), 587, Motk
H, RElRtRH LLE SN BEAREFR, ME
HiE. NEBEERBEE, SHTSHE d - A HZE
13.4 £, TEEE R MY E 22.8%, FKHBEE
THE B OTEREE M AR SR A . BUR T RoR, 4
PREEIE IR WG, SR G HETHT 3 7= C RN
HBerE . Hler) A%, A EA R, b
A & 3 H R E IR, R ZdE AR e
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S R ELAR ) o A SR OE I E BB . IAERR
(R EZG ) KA CAREEE IR AR D Sl o s 2
i br, TREIE A EPEN,
3.2 HFiHE%5 CRITIC-TOPSIS &R1iZiE
fEi¥E

PCA H1 OPLS-DA Il 5 i ize /™ Hb [8] 22 7 fiw . 25
(I 1 A bR 420, CRITIC-TOPSIS U 2 %
fetrgr e mEHT, & AR, ZEEA, 25
LN 5 5 2 5@ 1B % - OPLS-DA fifiie HH 468 21
d\ byy a AREZERIREY), T HAHWZ R 2%,
BEH RLIX 5377 Hs; CRITIC-TOPSIS v IR i)
B Sy, e AR BRI Ll St
S EAN, AT A R B S bR AN . 2R EHET
SEATI BN . HRBER . HOR e IR A A
BHEESmIREY, £ 2 IEER B E
FEEEL LEE R CZ RS A VN
pri N

CRITIC 2 WA el M 975 1 952 HE D AL o v
(43.09%), FRAE T ALFE S Fabn o) B 5L o & (1)
JRBR, EUE TR I N2 B AR ot A AR 1
HEEN0 7], R E YN\ TOPSIS # SR 25 5
wHEF, ikt 2B (S100. HR (S8, S5) #Afh
JRERAL, T SeHH = H A % A1 TE VR R T R At
TEAE R B Z IR LR A P RS CAE L
Fal81, B BRIFE i FUOVE LM PR A RS, 3 —
SPIHIE T AR 7 VER A SR S S

ARSI N Z AR bR A I -
- IR EHET 7 PR, nIRbEE . BOUHL DAL
PSS EHEEAR BT B, Ok 1B — A VR B T
R 56 35 T S EH 2 A KORE S R ) o s AR A T
B SRR AN SIS AR
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