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Abstract: Objective To comprehensively evaluate the quality of Jiangtang Tongmai Tablets (FFFEENk F, JTT) from different
manufacturers by HPLC multi-index component quantitative determination combined with orthogonal partial least squares-
discriminant analysis (OPLS-DA) and entropy weight-technique for order preference by similarity to ideal solution (EW-TOPSIS)
method, which provided reference for scientific evaluation of the quality of JTT. Methods A total of 15 samples from three
manufacturers were collected to measure the content of 3’-hydroxy puerarin, puerarin, 3’-methoxy puerarin, heterophyllin B,
harpagide, harpagoside, 15,16-dihydrotanshinone I, cryptotanshinone, tanshinone | and tanshinone Ila in JTT by HPLC. To establish
the hierarchical cluster analysis (HCA), principal component analysis (PCA) and OPLS-DA model of JTT by using SPSS 26.0 and
SIMCA 14.1 statistical software for HCA, PCA and OPLS-DA, and to get the score chart, load chart and importance variable (VIP)
value, thus to screen and analyze the material basis affecting the main differences of JTT, and EW-TOPSIS method was used to
evaluate the quality of JTT from different manufacturers. Results  3’-hydroxy puerarin, puerarin, 3’-methoxy puerarin, heterophyllin
B, harpagide, harpagoside, 15,16-dihydrotanshinone I, cryptotanshinone, tanshinone | and tanshinone lla showed good linear
relationships within the ranges of 5.97—298.50, 14.45—722.50, 4.89—244.50, 0.58—29.00, 6.55—327.50, 2.46—123.00, 1.39—
69.50, 3.56—178.00, 4.25—212.50, and 7.97—398.50 pg/mL (r > 0.999 1), whose average recoveries and RSD were 99.53%
(0.71%), 100.10% (0.63%), 98.95% (0.98%), 96.97% (1.47%), 100.03% (0.79%), 98.84% (1.30%), 97.06% (1.26%), 98.37%
(1.18%), 99.31% (1.39%), and 99.18% (1.55%) (n = 9), respectively. The chemometrics method showed that 15 batches of JTT could
be clustered into three categories, and JTT from the same manufacturer were clustered into one category. There were some
differences in product quality among different manufacturers. Puerarin, tanshinone I, harpagide and tanshinone 1la were the main
potential markers affecting the quality of JTT. The EW-TOPSIS method cound be used to evaluate the quality of JTT from different
manufacturers. Conclusion The established HPLC method for quantitative determination of multi-components is convenient and
accurate, and combined with HCA, PCA, OPLS-DA and EW-TOPSIS methods can be used for the comprehensive evaluation of the
quality of JTT.

Key words: Jiangtang Tongmai Tablets; HPLC; chemometrics; orthogonal partial least squares-discriminant analysis; entropy
weight-technique for order preference by similarity to ideal solution; quality evaluation; 3'-hydroxy puerarin; puerarin; 3'-methoxy
puerarin; heterophyllin B; harpagide; harpagoside; 15,16-dihydrotanshinone I; cryptotanshinone; tanshinone I; tanshinone lla;
principal component analysis
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Boe. [ T#AR s K5 (4’5 20210901, 7= B wIT)
NHEGEERE B EY R Polygonatum sibiricum
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asphodeloides Bge. ) T/ MR 255 7 B H (Hik5
20210802, F~HILTR) NIEHF B B Y 28 B
i Leonurus japonicus Houtt. [T _E3#84y: BR
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1-3’-hydroxy puerarin

t’
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Fig. 1 HPLC of mixed reference substances (A) and JTT
sample (B), negative samples without Puerariae Lobatae
Radix (C), without Pseudostellariae Radix (D), without
Scrophulariae Radix (E), without Salviae Miltiorrhizae Radix
et Rhizoma (F), blank reagent (G)
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ik B Y=6.201 7X10° X+498.7, r=0.999 9, £t
JE [ 0.58~29.00 pg/mL; MAEEH Y=3.904 6X10°
X+1 041.6, r=0.999 6, Z&{:yil 6.55~327.50
o/mL; WA Y=1.429 7X10° X+296.3, r=
0.999 5, &MVl 2.46~123.00 po/mL; —EJ+=
fiil | Y= 9.3534X105X—1003.1, r=0.999 8, £kt
Y Fl 1.39~69.50 pg/mL; F& 2 Y=1.907 2 10°
X+822.8, r=0.999 2, ZM:i 3.56~178.00
po/mL; FFS0d | Y=2.488 6X10° X+648.0, r=
0.999 6, &MVl 4.25~212.50 pg/mL; FFZH 1A
Y=4.597 1X10°X—1257.3, r=0.999 7, £{4:75H]
7.97~398.50 Lg/mL.
233 FEEERL  HUITT (S, AR iA ]
BT — IR, IR IR SR 6 Ik
MW, THE 3-RIEERER . BRER 3-HEEERE.
KFZSHIK B, BEH, BMEMET. S5 1.
2. P | PESE N s g i fH m
RSD fE 4K N 1.03%-0.56%- 1.18%-0.95%- 0.71%-
1.02%. 1.15%. 1.07%. 1.34%. 0.60%, % HI{¢ %%
H A% T R 4F

BUITT (S, MKEIES: 3d diFEillE, il
WK, 5545 10 AR RSD EAKIKCH
1.08%- 0.59%. 1.20%. 1.06%. 0.82%- 1.03%- 1.22%.
1.13%. 1.34%. 0.75%, KB H RS %R R 4f .
234 FRoEMRLE  HBUE— JTT (S1) Ahifa i
W, TG 0. 24 4. 6. 10, 16+ 24 h {KyZAGMI,
THEAS 3-REEMR R, BiE. 3-FAEEHRE.
RKTFZHK B, BEH., BEMET. ZEHS 1.
PSR, FPESE | APFSE A g g AR R
RSD {H &% N 1.04%.0.53%.1.16%-1.01%.0.74%.
0.99%. 1.17%. 1.05%. 1.31%. 0.62%, F£H JTT
R IET 24 h W E.
235 EEMRK BITT (S1) 6 4, 207t
QPR Tl S I S 7 MU U L ok R P
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EE. BEfE. A2 | BASE. 2
Fi | FIPE 2 WA J57 5 E P 34E 435 4 0.359,
0.970. 0.316. 0.036. 0.384. 0.136. 0.083. 0.228.
0.281. 0.473mg/}r, & &K RSD {HIKIK N 1.27%.
0.93%. 1.74%. 1.58%. 1.09%. 1.21%- 1.69%. 1.42%.
1.89%. 1.08%, FHHEGM R,
2.3.6 HERIEEIRLS ELJTT (SL 913, BREEK,

WKy, SRS E 1.0g, 2 BIIATRA X IE
VA (3R E 0.849 mg/mL. HRE
2.273 mg/mL. 3-FEFEEM K 0.762 mg/mL. K+
ZI4JIk B 0.086 mg/mL. M5 U 0.921 mg/mL. HA
1 0.329 mg/mL. A JSTZ0 10.197 mg/mL. [&
F+Z:0il 0.552 mg/mL. F+Z:f 1 0.679 mg/mL. F+Z
fiil 11a 1.125 mg/mL) 0.8 1.0, 1.2 mL, F{% “2.2.2”
LT VE RS IR AR, 78 B IR EiE R T
W, 1532 RER. iR, 3-FHEREERE.
KFSHIK B, BMELE., BERET. S5 1.
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1.26%. 1.18%. 1.39%. 1.55%.
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BUITT 15 ik (S1~S15), %M “2.2.2” Wi~ J7
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TSI By W EF . BMERT. —EFHSE 1L B
FHZE PHSER | AP SEE VTR, SRS E
JTT 1 10 FfRFR s & & (GR D).
25 JTT UEHEFEEDW
251 HCA ¥ 15#LJITT i 3-REERE. B
7. 3-HEEBREK. KTFSHIKB. BmEH. s
BT, S | BSE. P2 RS
Fiil 11a 10 Rl 7 & 2204 N &, 3\ SPSS 26.0
At CPEIBEEEE, RRECEE BN ) F3E{T HCA,
BEITTHHCAE (B 2). 4R ER, MK E
BN 10 1, 154 JTT 54 3 28, S4. S7. S5. S6.
S3. S1 1 S2 AN 12, S9. S10 Al S8 AN I
2%, S11. S12. S14. S13 F1S15 N 111 2%, A
— FKITT BN
252 PCA LILE 2 15#EITT 10 Fplsr & E5
oNAs R, SN SPSS 26.0 #f kT PCA [4Esy
M, 3% ERSFHEE T Z TR (R 2) KK
SYFERER (F 3). £ 2 Bonal 2 AN TR BT
ZETTRAE N 89.264% (KT 85%), Hh s 1
5 75.011%, E 2 5 14.253%. % 3 R 354
REEMRER. SRR, 3-HEESRE. meEE, B
B ZEFHSH . BRPESERAPESE A 555K
SMESE 1 U BT ERCOR, 8 2 FRr NG
B HAK TSIk B FSFSE | k. HRPEE 1
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®1 ITTHIOMETESENELR (n=3)
Table 1 Results of determination of 10 components in JTT (n = 3)
EEI(mg H)
e 3;%% BIRER yfﬁ T jf(%%% ISEEE RMEWRE A RS2 I JEEm
BIRE Bik® KB S | la
S1 0.357 0.973 0.318 0.037 0.385 0.137 0.081 0.230 0.283 0.474
S2 0.396 0.885 0.358 0.042 0.410 0.159 0.077 0.248 0.356 0.509
S3 0.386 1.026 0.496 0.047 0.436 0.107 0.055 0.288 0.267 0.495
S4 0.346 0.929 0.429 0.042 0.510 0.130 0.063 0.264 0.323 0.538
S5 0.365 0.951 0.407 0.045 0.457 0.152 0.073 0.256 0.294 0.554
S6 0.336 0.998 0.449 0.046 0.486 0.122 0.062 0.280 0.300 0.572
S7 0.323 0.907 0.476 0.041 0.536 0.115 0.059 0.272 0.292 0.522
S8 0.312 0.845 0.440 0.026 0.310 0.079 0.053 0.223 0.274 0.655
S9 0.284 0.798 0.527 0.028 0.245 0.071 0.043 0.207 0.258 0.710
S10 0.295 0.767 0.462 0.021 0.271 0.063 0.049 0.199 0.248 0.689
S11 0.458 1.229 0.312 0.040 0.665 0.210 0.092 0.320 0.235 0.404
S12 0.486 1.284 0.266 0.031 0.690 0.204 0.097 0.312 0.221 0.427
S13 0.438 1.205 0.384 0.043 0.641 0.195 0.101 0.341 0.208 0.392
S14 0.476 1.316 0.289 0.035 0.717 0.221 0.115 0.331 0.192 0.366
S15 0.447 1.171 0.338 0.039 0.550 0.186 0.087 0.305 0.247 0.461
. : mﬁmﬁﬁ%‘ﬁ " ’ &2 JITT Fh 2 N ERSROFHEEN T 2 R
L L L L ! I Table 2 Eigenvalue and variance contribution rate of two
s4 main component factors of variance in JTT
S7
55 ?;— \ i
o P T it BB TR
o1 1 7501 75.011 75.011
S9 2 1.425 14.253 89.264
o 3 0700 7.002 96.266
EEE 4 0.137 1.367 97.634
S14 5 0.098 0.977 98.611
e ] 6 0065 0.646 99.257
B2 153 JTT HCA HHIXE 7 0.046 0.456 99.713
Fig. 2 HCA dendrogram of 15 batches of JTT 8 0.017 0.174 99.887
Hi 15 it JTT 10 Flpes) & % S\ SIMCA 14.1 9 0006 0.061 99.948
10 0.005 0.052 100.000

Guit AR PCA B (] 3), JLERHUH 2 4
T4y, Hrb RN 0.893 (>05), FHRAFaE
PR . W3 ATLLAE ], S1~S7. S8~S10 LL K
S11~S15 73 A B3 — & KEkME, 5 “2.5.17 Tl HCA
RIS .

2.5.3 OPLS-DA Nilt—Bifikslie JTT F= i
AR IAREMER Y, ¥R 2 H 15 #EITT 10 Fik
NEEBIES AN SIMCA 14.1 Giit it didk 4T
OPLS-DA, 14 15 #k JTT #£/i [1) PLS-DA BiZU 135y

(Bl 4. g1 BRBRERRE 1238 (R% R¥)
4354 0.907 F1 0.872 (KT 0.5), TillaE iz
Q?7y 0.801, P MBI RRE AT EE . T GE 7755 .
3K ISR ITT 7€ OPLS-DA iR i B 4E L 3%

X} OPLS-DA AT B #ekade: 200 X, 454
RZIE ELZL Y #i#kFE 4 0.078 9 (<0.3), FHIFT#:
SZ[F) OPLS-DA B ZE mT5E; QP LA EH LR Y Sl
FEN-0.439 (<0), FRIABALR IS WA IR (K
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3 JITT o 10 AL 5 RO IAE F R A RS
Table 3 Primary factor loading matrix of 10 components in
JTT

FEk s
| %x
1 2
IFREEIRE 0.966 -0.048
BHIRE 0.974 -0.097
-HEAREBTIRE -0.820 0.201
KFSIHK B 0.356 0.906
M 0.944 0.095
WA R 0.974 0.059
ZESHS 1 | 0.954 -0.108
[& Pt 21 0.924 0.165
FHS1 | -0.550 0.687
FHZER 1A -0.956 -0.174
A
3-
] 6 52
1
N
5,;} ]
# 1
3]
>
ERS L5
R% [1]=0.750 R?%[2]=0.143 Ellipse: Hotelling’s T? (95%)
B3 15#tIJTTPCABHE
Fig. 3 PCA score plot of 15 batches of JTT
A
0.6 4
@ 0.2
N
§
-0.2
H
-0.6

R 1155
R% [1]=0.851 R?[2]=0.0556 Ellipse: Hotelling’s T? (95%)

& 4 154t JTT OPLS-DA #H&IF 5 E
Fig. 4 Score plot of OPLS-DA of 15 batches of JTT

5). MEMEEFE VIP SHGEAT T, DEER
VIP>1 RPN FRHE, THIE R ITT 42 m o 22 7 1Y
prEMERS (B 6), SR 2 CEIRE, VIP=
1.470). %55 9 (FFZ |, VIP=1.357). B4 5 (K5

A
] ® B
05 -0
o 0
o
b
® 054 [
101 u mo
) I
-15 —— -
0 0.2 0.4 0.6 0.8 1.0
LB Y
$M2.DA(1) intercepts: R?=(0, 0.078 9), Q>=(0, —0.439 0)
B 5 OPLS-DA E#eiilsERE
Fig.5 Permutation plot of OPLS-DA
2.0
215
o
&
a 1.0
S
0.5
0

6 15#LITT A VIP
Fig. 6 VIP values of samples of 15 batches of JTT

EH, VIP=1.299) Fsr 10 (FFZHd lla, VIP=
1.179) XF JTT FEsL B ERIZMECR, & JTT
7 ) B EAR A

26 JTT WK S RERES

26.1 H—fbAbE  JTT o 10 Fhalisr 3R ER
. BIRER S-HEAREBERE. KTFSHik B, 15
B, BERE. S0 L BAESE S
il | FOPEZ Na 35 )8 TR B H 8 b o ARFE 2 3K
Xij = [Xij— min(x;)]/[max(x;) —min(x) X} 2 # 15 it
JTT 10 Bl & 2408 A7 3 — b3 (3R 4).
2.6.2 FIEIARERFE DL OPLS-DA High
ITT A2 22 510 VIP (EA/E N SARARRLE (W),
FIE R A — 10 5 B s S5 & 48 hs Wy AHSR [EP A=
Z=(XjWi)mxn] FF OB FEERE (R 5).

2.6.3 WL PN AR A FE R AR
BRI R Zv=max(Z1, Zy, =+, Zi)M A TR Z =
min(Zi, Zz, ***, Z10)#3 Z*=max(0.843 0, 1.470 0,
0.782 0, 0.566 0, 1.299 0, 0.767 0, 0.466 0, 0.686 0,
1.358 0, 1.179 0), m%HHE Z¥N 0, % Dit=
[X @i~z D=2 . (Zi—Z)FY Fl ci=
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4 JTT B 10 #ErRpl 5 & SRR —LAIBER
Table 4 Results of normalization treatment for 10 components in JTT
FRFR RS BV — A Ak 2 4
B 3t 3-HEE KT —ESt P&

HiE WEH 1R GPSE PBE
Bz BiE  HikB " T sm lin

=

W

S1 03614 03752 0.199 2 0.6154 0.2966 0.468 4 0.527 8 0.2183 0.554 9 0.3140
S2 05545 0.2149 0.3525 0.8077 03496 0.607 6 0.472 2 03451 1.0000 0.4157
S3 05050 04718 0.8812 1.0000 0.4047 0.2785 0.166 7 0.626 8 0.457 3 0.3750
S4 03069 0.2951 0.624 5 0.8077 05614 0.4241 0.2778 0.457 7 0.798 8 0.5000
S5 0.4010 0.3352 0.540 2 09231 0.4492 0.563 3 0.416 7 0.4014 0.622 0 0.546 5
S6 0.2574 0.4208 0.7011 09615 05106 0.3734 0.263 9 0.5704 0.658 5 0.598 8
S7 0.1931 0.2550 0.804 6 07692 0.6165 03291 0.222 2 05141 0.609 8 0.4535
S8 0.1386 0.1421 0.666 7 01923 0.1377 0.1013 0.1389 0.1690 0.500 0 0.8401
S9 0.0000 0.0565 1.000 0 0.2692 0.0000 0.050 6 0.0000 0.056 3 0.402 4 1.000 0
S10  0.0545 0.0000 0.7510 0.0000 0.0551 0.0000 0.083 3 0.0000 0.3415 0.9390
S11 08614 0.8415 0.176 2 0.7308 0.8898 0.9304 0.680 6 0.8521 0.262 2 0.1105
S12 1.0000 0.9417 0.0000 0.3846 09428 0.8924 0.750 0 0.795 8 0.176 8 0.1773
S13  0.7624 0.797 8 0.4521 08462 0.8390 0.8354 0.805 6 1.0000 0.097 6 0.0756
S14 09505 1.0000 0.088 1 0.5385 1.0000 1.0000 1.000 0 0.9296 0.0000 0.0000
S15 08069 0.7359 0.2759 0.6923 0.6462 0.778 5 0.6111 0.746 5 0.3354 0.276 2

&5 JTT th 10 fEIRAL S & ERUIRAMABUR R EEME
Table 5 Weighting matrix for 10 components in JTT

I e R

P 3R 3-HEHR  KFS —&Jt PR
BiRZ WERF R E R BASE B

Bz BiEZE  HkB = RN lin

S1 03047 05515 0.1558 0.3483 0.3853 0.3593 0.2460 0.1498 0.7536 0.370 2
S2 04674 03159 0.2757 04572 04541 0.466 0 0.2200 0.236 7 1.358 0 0.4901
S3 04257 0.6935 0.689 1 05660 0.5257 0.2136 0.0777 0.4300 0.6210 04421
S4 0.2587 0.4338 0.488 4 0.4572 0.7293 0.3253 0.1295 0.3140 1.084 8 0.5895
S5 0.3380 04927 0.422 4 0.5225 0.5835 04321 0.194 2 0.2754 0.8447 0.644 3
S6 02170 0.6186 0.548 3 05442 0.6633 0.286 4 0.1230 0.3913 0.894 2 0.706 0
S7 0.1628 0.3749 0.629 2 0.4354 0.8008 0.2524 0.1035 0.3527 0.8281 0.5347
S8 0.1168 0.2089 0.5214 0.1088 0.1789 0.0777 0.064 7 0.1159 0.6790 0.990 5
S9 0.0000 0.0831 0.7820 0.1524  0.0000 0.0388 0.0000 0.038 6 0.546 5 11790
S10 0.0459 0.0000 0.587 3 0.0000 0.0716 0.0000 0.0388 0.0000 0.463 8 11071
S11 07262 1.2370 0.137 8 04136 1.1559 0.7136 03172 0.5845 0.3561 0.1303
S12  0.8430 1.3843 0.0000 02177 12247 0.684 5 0.3495 0.5459 0.2401 0.2090
S13 06427 11728 0.3535 0.4789  1.0899 0.6408 0.3754 0.686 0 0.1325 0.0891
S14 08013 14700 0.068 9 0.3048 1.2990 0.767 0 0.466 0 0.637 7 0.0000 0.0000
S15 06802 1.0818 0.2158 03918 0.8394 05971 0.284 8 05121 0.4555 0.3256

Di/(Di*+Di)THEAHL ITT FER 0 DF (SIEEE M WKIRIGIEED), 9% 6. 49N, Frdirf) EW-
PR, D (SRR & C GRILMH  TOPSIS AT T ITT BEMR AL AT
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#2425

®6 15 ITT REIFNHF
Table 6 Relative ordering of quality evaluation of 15
batches of JTT

%5 Di* Di” Ci He4
S1 19823 1.268 1 0.3901 12
S2 1.8118 17932 0.497 4 8
S3 17299 15973 0.4801 10
S4 1.6452 1726 3 0.5120 7
S5 1.6605 1.6056 0.4916 9
S6 1.5653 17363 0.5259 6
S7 17759 16013 0.474 2 11
S8 2.2599 1.356 0 0.3750 14
S9 25135 15275 0.3780 13
S10 2.589 8 1.3396 0.3409 15
S11 16326 21631 0.569 9 1
S12 17252 22725 0.568 5 2
S13 1.754 2 2.0925 0.5440 5
S14 1.9532 2.408 3 0.552 2 3
S15 15408 18844 0.550 2 4

3 g
31 IBFRMERL S BIHE

HPLC vAEA REUE R s Bl e, B
Uf . BRARERRSERr AL, AR TR 2 fa s B e
S AR R 2 R AR AR E I, LA
BT NI, RIS M. 2GR
gy, BN 2 HRRR S e EmAERITEAL, A AU
AL T7 R AR A AEAN RN AR PR A AR I I R, 7R
—ERRE L R R, AR E T AR T
IR T B A — D e SR A MR . e AR
BEEARERZEZ N, 2R E e gD
TR gg R EEslt. JTT K T7S. WK, &
K. K& £X LB RIEN. BARS 21 ki
W THRRTFS. . RIEMEAFENH, S0
AR, MM EEEETE S BARA L, BRA
GBS, BEAEENVIRY], RRE G K BERE
B, MEBFRLRMIAE; XSIEMGIL. BERIRE K,
KA FAFFRAERE, BIE. BARBEIEE, £
TERGE . BORIEIE, DIEE AT, KIS
FRIEZ, AHEZIAGSNL ARERGESZ . 5]
T, HUORPEIEER, ERSK, MEEE, i
LIRK 2 HEIERT. ARG 25 R Bhr &
BIAJE OS24, S BUE 25K SRR K72
WK B, FEZEMENS A2 | BB S P

Z | FPLZE s, BEAERRIER S 3-8
RE. BIREMI-HEHEERE, KAXSFER
S B RIS AR S e s HARELSY, AR
CEAVEM ITT Bk SRR -
32 RENERYIERE

EFAERI ISR T, B RH Q- KRB
SHREAIA RABATACAL, S5 RAELL vV E R, @il
WEABEIEF Ry, B IMANTRZM LT, Lo T
R\ KBS LA K R IR 70 B AMOR s Ja R IS -
0.5% M IR SR I A, IR BIFREL 7y B8 HIG T Uy, 5
MEsy 3-REEEMR R B, 3-FAEERE.
KTFSHIE B, BMETF. BEMRTT. S |1,
BaFt S FHSER | FFFSE 10 0 S A5 o
33 HikminigHlE s ML

[ B E A 5 ARt AV ) % 5K, T B EG
FUAFEECT RGEAT TR, 451 70% A
[FIARERE 45 min B, 10 PRl S BUSCR ftE
FETHED, HEARGHEDME. SGRERAN
72 JTT w10 Moy & B AL — € Ptk ia] 22
F, RENLITT Z4aF5H07 HPLC & Rl 77 %
o Ao e i R B B
34 DEREMN

HCA. PCA. OPLS-DA K N T4 W 45554k
SRR AR E . Giitt . W ENURA R
T—5, FIRIARA BT H AR b 2557 J4 b 25040
HATRAESE BRI AL B 504, KA A 2 AL 2 5 A s
HTELE () B A N TE S R o HCA X R 17> B FEALE I
T[] R AR ELORIBR AR 4, AR (R S it PR A
ALLKAE 22 4 2 () v R B /N ) D S, A AR R
SERUAZE; PCA I8 i 4 B4 AR A e xf 2 48
BRI AL B, DLIE B0 G R e KRR FE AR
Fi: OPLS-DA & @ 7 s /s —3i% (partial least
squares method, PLS) FEAi I f—Ff I B 20 iR 1)
Jii, BARERITREEE, Hiras REM . 15T,
CLAE 245 0 VR AR ) Tz a8 28, Ew-
TOPSIS J& —FhZ BRI /1T 0732, & Wi
XS FEFR AT AUE A, A R0EE G N o R 2 0)
PR TR VI IR, i TR i o
ZiE 7 R R E VR R, ARSI R HCA.
PCA % OPLS-DA &b s 27155 31N %K 15
fEITT o 10 Fpk 7 & Sl e 45 Rtk AT 1 486 04,
SEREORE—] K ITT JiEBONaE, ARk
P EAAE BN R, FRRAE PSR 1
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HIRE PSR Na ARG TR RE S 5200 7 i T &

Z Wb S E S, AT A AR T ITT

FrEAEH T B, AR SR A RIS RS R

HEALI) EW-TOPSIS 75 RIS AN RISER ITT (78 i

BMBHATEREVRT, NRTT R ER Y T2

AR -

4 g
ARSI FITEENL 1) HPLC 248 bR Sy i il 5 7

ARAEAESE 45 RAER, 454 HCAL PCA. OPLS-DA

S EW-TOPSIS J5ik I I JTT ML VT

EBAFAE—E AR, Q032 T U A b O

AR, RS R E VPN AR

PR R AN € RIZRFE, SRR RIS A ™ A

W AAFRBEAT TR AC T, f7 )5 BAAK SRR S, X

P @ SLITVERATIE— A .
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