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Quality difference evaluation of Lycii Fructus from different producing area based
on “quality evaluation through morphological identification” combined with
CRITIC-TOPSIS model
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Abstract: Objective To explore the intrinsic relationship between traditional “quality evaluation through morphological
identification” practices for Lycii Fructus and modern multi-index comprehensive quality evaluation, and to establish an objective
method for assessing Lycii Fructus quality. Methods A total of 32 batches of Lycii Fructus samples from three major producing
regions—Ningxia, Gansu, and Qinghai—were collected. Quantitative measurements were performed on external characteristics
including hundred-grain weight, color values (L* for brightness, a* for red-green hue, b* for yellow-blue hue). Simultaneously, 11
chemical quality control indicators were determined: water-soluble extractives, betaine, Lycium barbarum polysaccharides, total sugar,
protein, three carotenoids (zeaxanthin, B-carotene, zeaxanthin dipalmitate), and three flavonoids (rutin, kaempferol-3-O-rutinoside,
narcissoside). The objective weights of each indicator were determined using the correlation-based CRITIC method, and the relative
closeness (C:) of each sample was calculated using the TOPSIS approach to represent its overall quality. Pearson correlation analysis

was used to reveal relationships among external traits, chemical components, and relative closeness (C;). Results The CRITIC-
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TOPSIS integrated evaluation showed that the mean C; values for samples from Ningxia, Gansu, and Qinghai were 0.44, 0.37, and

0.36, respectively, with the top three highest-quality samples all originating from Ningxia. Significant differences in sample quality

were observed within each region. Correlation analysis revealed significant positive correlations between a* and zeaxanthin dipalmitate

and B-carotene, and between hundred-grain weight and total sugar and protein. Conclusion This study provides quantitative scientific

evidence supporting the traditional “quality evaluation through morphological identification” practice for Lycii Fructus, confirming

that “bright red color” and “large size” can serve as rapid auxiliary indicators for identifying key chemical constituents. The established

multi-index quantitative analysis combined with the CRITIC-TOPSIS chemometric evaluation method is scientifically sound and

highly practical, offering valuable reference for Lycii Fructus quality assessment.

Key words: Lycii Fructus; quality evaluation through morphological identification; appearance and shape; CRITIC-TOPSIS;

comprehensive closeness degree; quality evaluation
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Table 1 Information of 32 batches of Lycii Fructus samples

s 7L s 7= Hh s 7L s FEH
NX-1 TEHT NX-9 THEHT GS-7 o QH-5 HiGH =
NX-2 THFD NX-10 TEAR GS-8 HRE R QH-6 BT
NX-3 THEHT GS-1 sk GS-9 Hl 4R QH-7 AN
NX-4 THEGT GS-2 R R GS-10 =ik QH-8 HIGHRAR
NX-5 TEHT GS-3 sk QH-1 HIFH IR QH-9 HIFHRA
NX-6 TEHT GS-4 ol QH-2 TR A QH-10 TR RA
NX-7 TEHT GS-5 Hom e QH-3 HA = QH-11 HIFH R
NX-8 THHT GS-6 HR AR QH-4 HHERRAR QH-12 TG RAR

2 FEEHR

2.1 ShILNZE

2.1.1 ERIE S SN/T 0878 (i i 146
BOHFEY X 100 KM T R E AT E, 4R
W 2. REPFX AR ESIHEEREY, TE7X
H ki 7.56~33.09 g, ¥}J{H 22.28 g, RSD /9 31.09%;
Hl 7 X 13.93~26.07 g, Ml 23.62 g, RSD K
10.02%; FHiFr~1X 12.81~35.04 g, HME 24.37 g,

RSD K 16.17%. 3 M= X P E P EITLEE EZ RS,

ELIE) — 7= A [tk B AR S R AR

212 @JENE  ACES R AT B AR E. e
ZAFE ] D65 FRUENTR. 10084, 8 mm P&
1%, SCI . Bt 7R GE=57), F
HETILEEH SN, FHEEEENE2E
i, RS 2 mm, ESCESEAE SAE,

SR L @' by [FRTHR G AE ). BT
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Table 2 100-grain weight of 32 batches of Lycii Fructus
EIkEl HKiE/g s HkiE/g s HkiE/g ' HkiE/g
NX-1 7.56 NX-9 29.97 GS-7 26.07 QH-5 22.61
NX-2 9.93 NX-10 25.67 GS-8 25.10 QH-6 23.58
NX-3 22.94 GS-1 22.23 GS-9 24.53 QH-7 35.04
NX-4 2791 GS-2 13.93 GS-10 24.82 QH-8 28.15
NX-5 14.71 GS-3 25.74 QH-1 19.72 QH-9 21.64
NX-6 24.20 GS-4 25.82 QH-2 12.81 QH-10 31.24
NX-7 26.78 GS-5 25.28 QH-3 24.40 QH-11 2243
NX-8 33.09 GS-6 22.65 QH-4 24.16 QH-12 26.68

mmEENE 3, BCPME. SRILE 3. ST
2. Wil Hilgrs it raEs, 4R ERH,

3 ANEIXISEEE LFIME AN 61.61. 59.84,

61.74, RSD 4354 4.03%-. 5.13%-. 3.88%, ;=Hulf]
LI REESR a™ YA 78 26.89.25.54.27.18,
RSD 735N 4.67%- 9.42%- 9.77%, a*{ELEHLIRIK
& b FHME BN 26.85. 26.15. 27.16, RSD 4
BN 4.65%- 6.81%- 3.56%, ANFEF=H b2 AN K,
AE" 3 FYJME 5> 54 52.84. 53.18. 53.03, RSD 437
N 2.58%- 3.67%- 5.25%, SFETIEIRGERE N
LY/
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Table 3 Color parameters of 32 batches of Lycii Fructus

Y5 L a b AE" Y5 L a b AE" 3
NX-1 60.13 26.94 26.85 53.81 GS-7 64.31 24.28 28.06 50.19
NX-2 59.14 28.80 26.61 55.36 GS-8 56.51 24.67 24.56 54.38
NX-3 62.59 27.78 27.98 53.08 GS-9 53.51 21.44 21.89 54.33
NX-4 58.41 25.33 24.25 53.08 GS-10 62.24 22.70 27.13 50.41
NX-5 56.73 26.43 23.45 54.56 QH-1 61.75 28.20 27.50 53.63
NX-6 63.64 23.98 26.88 49.87 QH-2 56.02 29.70 25.32 57.52
NX-7 61.22 26.42 28.60 53.66 QH-3 61.11 31.52 30.17 57.21
NX-8 63.78 26.01 28.21 51.49 QH-4 63.86 22.43 27.66 49.41
NX-9 67.45 28.99 27.51 50.34 QH-5 64.38 21.25 26.02 47.63
NX-10 63.01 28.20 28.18 53.12 QH-6 64.87 24.44 27.57 49.61
GS-1 59.84 24.40 26.82 52.78 QH-7 65.02 24.66 27.31 49.48
GS-2 59.65 27.82 27.80 55.05 QH-8 60.03 29.66 27.02 55.38
GS-3 64.42 28.92 29.23 53.13 QH-9 57.97 29.65 25.17 56.00
GS-4 56.15 2791 24.04 55.97 QH-10 63.03 27.34 27.49 52.30
GS-5 63.73 23.71 26.78 49.63 QH-11 63.65 28.80 28.25 53.05
GS-6 58.01 29.52 25.21 55.92 QH-12 59.18 28.48 26.48 55.10
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Table 4 Determination results of moisture content, water-soluble extract, betaine and polysaccharides in 32 batches of Lycii

Fructus
G5 Ame PR ey MRsmv | ST A TR e s
L% %
NX-1 6.54 55.78 0.73 2.98 GS-7 453 81.01 0.55 1.63
NX-2 8.81 73.31 0.63 2.38 GS-8 6.17 83.24 0.50 2.32
NX-3 6.43 73.97 0.66 2.59 GS-9 6.98 80.52 0.97 2.83
NX-4 7.55 70.92 0.70 3.16 GS-10 5.45 83.50 0.93 2.67
NX-5 8.16 72.89 0.61 2.03 QH-1 6.22 80.47 0.53 3.26
NX-6 6.24 73.07 0.61 2.16 QH-2 5.71 82.38 0.91 3.09
NX-7 6.76 73.79 0.61 1.83 QH-3 7.55 73.67 0.78 3.20
NX-8 5.58 76.45 0.66 2.74 QH-4 8.61 73.43 0.60 342
NX-9 5.02 74.53 0.60 2.00 QH-5 6.44 75.27 0.54 243
NX-10 6.23 78.47 0.67 2.00 QH-6 8.96 73.08 0.66 2.67
GS-1 7.01 77.17 0.72 2.10 QH-7 493 75.01 0.89 2.35
GS-2 7.46 67.48 0.80 2.37 QH-8 7.86 73.75 0.52 2.50
GS-3 6.86 78.38 0.55 1.84 QH-9 5.10 78.03 0.51 2.35
GS-4 433 76.95 0.65 1.62 QH-10 3.73 75.43 0.45 1.80
GS-5 5.11 81.14 0.63 1.80 QH-11 6.93 73.17 0.50 2.01
GS-6 4.74 84.45 0.56 2.54 QH-12 5.29 74.89 0.43 1.88

2 R A S A AR TARAEREE (0.50%); GS-4.
GS-7 2 HEFE A AL 2 8 S AR T br AEBR
(1.80%), FAth 28 fLFfE T E LM E. TH .
HN AT g = XA AT 5 R R ST 38 5T oy
AN 0.65%+ 0.69%- 0.61%, RSD 4354 5.39%.
19.87%- 21.89%; AT 2 B5 135 o1 & 73 2050 0
2.39%-+2.17%+2.58%, RSD 435N 16.10%-17.14%-
17.65%. SrehiiAE R Y. B SER A AT %2
WP TR E 2 S, (H R = HRE 5 (A8
BRI AR AC 22 W 22 R R

223 EfEMEARAEENE ZRER GB/T
18672-2014 {Hfc ), R FH 2R 725 0 e A
AT S s 4 IR R B 0T R U A0
MRt 7R E A S EHATIE, SGRNER S, BhE
BN 28.95~64.84 100 g1, EARSEN
10.32~25.27 g-100 g''s /= X bl & & F51E N
51.59¢g:100¢", MEETTH (4722¢100g™) At
i (4234 ¢:100 g1); HINERBR & & FIER SN
16.67g100g™!, HifF (1629g-100g™) k2, THK
i (13.12 g-100 g0 &7 XA S AL (&
BFERKZESR (RSD 11.90%~23.25%).

2.2.4 KA RO ER 2K R S 1) A = e
FHAEE D 2 AN R 2 o 1 A sV A i 2

R R RS MR (K
BR BT MR, BOKE R WEEMHERR R
HPLC £ 219, #i2%4F: K H Diamonsil Plus Cso
(250 mm X 4.6 mm, 5pum) iEFE, BN &
- FR LT 25K (1 2 1, A) 5 HIEE- 257K (84
11 :5, B) BAEESEME: 0—10 min, 70%~60% B;
10—>20 min, 60%~50% B; 20—~40min, 50%B, £
MK 450 nm, #EIR 25 C, AFFE 1 mL-min!,
BEFERL 10 pLo EERESY (T AE-3-0-£F
BELE . AKALE) SR UPLC VEMIER, (it 44
X ACQUITY UPLC HSS T3 (100 mm X 2.1 mm,
1.8 pm) ik, WRAMHAHEE-OfF (104, A)
5 0.5%FB/KER (B) BHELEM (0~30 min,
95%—90% B; 30~35min, 90%B; 35~45 min,
90%—85% B; 45~50 min, 85%—70% B; 50~
55min, 70%—0%B), AFE | mL-min™', FEiE
35 °C, R 1.0puL.

SRR S, 2RI TAM P EKEER. B-HA
B NEL BRI IR R I 5 & 4 B o
4.67~139.57. 0.96~8.44. 656.65~2322.26 ug-g .
THEX 3 K 35 &5 4 (68.61. 4.57.
166522 pg-g™H) HmTHM™X (27.97. 3.40.
1328.12 pg-g™") A5G (24.47. 2.97. 163284 pg-g ™),
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Table 5 Contents of total sugar, protein, carotenoids and flavonoids in 32 batches of Lycii Fructus
.- RS $/(g:100 g7) BES /(g g
SUbE AR RKEER B-ME bR FKEEERHERNE T RFER-3-O-Z/MEE KA
NX-1 39.08 11.56 81.67 5.38 2219.69 267.00 4.67 20.44
NX-2 38.41 13.62 96.24 8.21 1992.01 205.28 7.54 14.62
NX-3 4227 11.69 68.54 5.95 1 909.05 91.42 2.61 6.80
NX-4 49.61 10.32 12.47 1.13 110431 147.89 2.68 11.02
NX-5 33.50 14.54 138.33 8.44 1677.09 157.97 7.31 12.31
NX-6 56.29 15.56 139.57 2.99 1519.11 118.32 8.15 8.27
NX-7 57.57 13.98 14.06 4.26 1185.78 107.20 2.61 7.24
NX-8 55.73 13.77 102.24 3.26 153426 98.33 2.51 6.93
NX-9 41.50 11.11 11.39 422 1945.73 97.97 3.61 6.74
NX-10 58.24 15.07 21.57 1.85 156521 104.70 1.89 9.19
GS-1 55.66 12.40 21.49 0.96 1 147.04 175.38 4.82 13.02
GS-2 28.95 11.46 7.57 2.45 1273.36 140.39 3.08 9.95
GS-3 43.96 13.10 29.88 5.12 1921.24 306.95 2.26 14.14
GS-4 4426 15.94 57.78 5.17 1349.52 191.87 522 13.09
GS-5 42.93 20.71 18.42 2.78 1 680.85 252.49 3.89 15.31
GS-6 49.29 11.07 41.22 6.48 2037.30 286.16 7.20 14.14
GS-7 48.49 21.52 10.06 2.80 1 336.68 222.89 4.07 12.53
GS-8 34.99 20.99 7.54 1.36 717.84 74.35 5.88 5.11
GS-9 35.38 20.43 5.24 1.82 656.65 24521 8.18 10.83
GS-10 39.53 19.07 80.49 5.02 1 160.69 110.56 6.02 7.39
QH-1 60.47 11.37 16.46 2.34 1 766.56 93.29 3.35 8.42
QH-2 31.21 11.03 39.32 4.29 232226 231.34 5.03 16.00
QH-3 54.53 13.34 31.77 3.96 1275.63 97.80 2.14 5.84
QH-4 47.73 21.52 2591 1.28 1086.32 155.22 4.15 10.72
QH-5 43.94 15.79 5.81 1.35 911.22 164.04 5.43 11.65
QH-6 35.70 14.06 8.31 2.27 859.04 256.26 4.78 14.17
QH-7 59.30 25.27 75.42 5.35 1919.35 227.94 1.88 11.43
QH-8 60.86 16.14 59.96 3.21 1 900.62 117.61 5.73 7.68
QH-9 64.84 21.79 7.75 3.43 2041.77 93.48 4.78 7.82
QH-10 38.65 16.60 11.83 1.98 1 744.98 163.42 3.60 11.31
QH-11 62.80 10.61 6.41 3.88 2 043.46 206.73 1.78 15.64
QH-12 59.05 17.97 4.67 2.35 172291 159.63 7.50 10.43

HEFEX A FEKR (RSD=17.02%~74.95%).,
TR (T BRAERE-3-O-Z=FWEH . AALED
TR BB 9N 74.35~306.95. 1.78~8.18. 5.11~
2044 pg-g e HARPEXMIT TS T (200.63 pgg ™)
MAAE (1155 pgg?) FHRESHETTE
(139.61. 10.36 pg-g™ ") FFH#F (163.90, 1093 pug-g™),
M 3R JEWE-3-0- 2 & W V3 R & 0 BB R s
H5.06 ugg!, THRIRZ N 436 ugg!, HilEHIK
N 418 pgrg e H U FERE S R AEAE R OK 2 S

(RSD22.24%~46.96%) .

2.3 ET CRITIC-TOPSIS it EEANNEE
23.1 CRITIC e ERE EWRBCER
R AT AR I S FR AR B 0 256 R B s, T
CRITIC VR —Fh & WAL, 8T 78 /1238 A
FEPEIEN B S @, CACPAN 48 bR 8] 5% b B
L ph IR, AT R R AL E, 15 3R
RZ H b 2 18] PR A 22 S e A B A A o) B TR 1)
AR, BES LR ILEVE TR AR s 21220, o 32
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fIEFE I 11 A FE AR & B HUHE N SPSSAU
(https://spssau.com/ indexs.html), XI5 F& 45 IR 45 %k
P AT A — AL B, DLV FREN . E
SPSSAU 1 & “Li&rpriir” fibi ik d “ CRITIC £
H”, WHEERARAIN AR (S MRE (R,
BEE (C) S5BE (wp. IE6. giRER, X
KR, B- IR MR RIEME-3-0- 2/ 7T .
AALE . mEP . EKRERIGEERE . S,
AT 22 B B SR KV PEIR A wy IO 19.23%
12.66%-. 11.45%-. 9.98%. 8.63%. 8.00%-. 7.88%-
7.26%-+ 6.55%-. 6.12%. 2.27%-

Xpem=x,/ /27:1 X; (D

5= JZ0 %~ @

R=31(=r,) 3)

Ci=S8iXR; 4)
=_U

Wi G (5)

XN i ANREAE j NIRRT AUA L I8, X
55 0 AMRERES j AMEFRIEGAE, n RO RIS X
R AMERRII i RTERE j STRER k 2816 B R AT
KRB m NFAR BB

2.3.2 TOPSIS AT HEZEE ML A TOPSIS LAIE.
GO AR E VAN e, RSN W RS IE
RAREEE (D" D), #E— 15BN
(Co)» VRN GG I 1F PR AR L Bzt 5 6 PR AL

F6 1 NMEIRARM, ERMSNESER
Table 6 Results of conflict, variability and weights for 11

indicators

D% Sy R G wil%
B % N 0.126  8.855 1.114 19.23
B-#HE b 0.085  8.664 0.733 12.66
WRAERE-3-O-E /M 0071 9368 0.663  11.45
T 0.065 8.884 0578 998
FRALEF 0.055  9.141 0.500  8.63
Sl 0.045 10254 0.464  8.00
TKRERIDEAIREE  0.049 9237 0456  7.88
RpE 0.038 11.151 0420  7.26
LN RES 0.037 10375 0379  6.55
FH 2 0.037 9.548 0354  6.12
KR B 0.013 10407 0.131 227

CEEHF AL UG EERT, ¢ B 1, RERISGE
PR R TS, AR FE R SPSSAU “F & “LEA 1T
7 BT RE TOPSIS 734, g JH— b3 f5 1)
L CRITIC HRBMTaIr w856, THH%
B D Diy G ARYE G 58 IR SRR 25 HE
K. Hd GS-4. GS-7. QH-10. QH-12 3t 4 fit#E
it TR A SR B B AT 22 B S BRI B (2 )
2025 FFRMAC T OURBREE SR, HEAS 5546
R, B 28 AR RS R EVEN 45 R
x7. RER, TR HE HRFXELN G
YE M 044, 0364 0.37. &7 X N EFE 55
BEoMHHE, TEPXEREERS
(RSD34.11%), HICAHHMFIX (RSD21.85%),

*7 28 HAURC T REREEF
Table 7 Ranking of quality score of 28 batches of Lycii Fructus

s Di* Di~ Ci HEy Uikl Di* Di~ Ci Hey
NX-5 0.301 0.606 0.668 1 QH-11 0.586 0.317 0.351 15
NX-2 0.283 0.545 0.659 2 QH-9 0.588 0.296 0.335 16
NX-1 0.334 0.497 0.598 3 QH-6 0.582 0.284 0.328 17
NX-6 0.405 0.529 0.567 4 QH-4 0.574 0.263 0.314 18
QH-7 0.382 0.446 0.538 5 QH-3 0.577 0.252 0.304 19
GS-6 0.404 0.458 0.532 6 GS-1 0.587 0.249 0.298 20
GS-10 0.417 0.397 0.488 7 QH-1 0.613 0.24 0.281 21
QH-2 0.447 0.405 0.475 8 NX-9 0.609 0.23 0.274 22
NX-8 0.475 0.378 0.443 9 QH-5 0.621 0.222 0.263 23
GS-3 0.501 0.371 0.426 10 NX-7 0.608 0.211 0.258 24
NX-3 0.485 0.35 0.419 11 NX-10 0.619 0.203 0.247 25
QH-8 0.479 0.328 0.406 12 NX-4 0.637 0.205 0.244 26
GS-9 0.586 0.368 0.386 13 GS-8 0.675 0.209 0.237 27
GS-5 0.529 0.323 0.379 14 GS-2 0.629 0.186 0.228 28
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e X B S Bk (RSD17.62%).

D = [Z;(Zij -z 6)
<

D =[3(Z,-Z))'1" )
=

Ci=Di /(Di*+Di) (8)

2.4 Pearson HHXM 53T

K H OriginPro 2024 B X} Cin (O EH AN &1
MBS & BT Pearson AHRMEHT, R WLE 1.
SRR, ARESKEERBY. S8 EER

AN C; BB E fASE (P<0.05. 0.01). L™ 583
BE-3-O-7= A B 52 FUAHK (P<0.0D); a" 5Tk
R MR EE . B-THE MRERZFEMHX (P<
0.05. 0.01), H5HEAMEEZFAMAK (P<0.01);

b" 5 IKFERE-3-0- 25 M 2 B E fUH(P<0.01).
CiH5RRFER. BT M. TR R OEFHEBRES

T BRAERE-3-O- 25 B AKAL 7 22 5535 TEAH OR
(P<<0.05. 0.01), HEMERRETMHAXME, HY
TR BB E S (P<<0.05). mttal i, XA
HEIPEARFEFR AT B E VPO, AR RAETE 73462 %

FEEREILMRX (P<005), 5p-8% MR, K SHEEAKE, MELUBHIR 7R LA R
s " 1.0
A 0.8
(RPN 06
B K3 2R B e
~ 04
i
RAERE-3-0- 2 F T — 02
KA
= 0
AKiTER
i S ——0.2
IREZ * B35
c SRR T kk k kk ok sk -
: o .
| e
‘ ot : —— - -1.0
F FFRE O P IS S S s
%% & W £ F @ N R Q
B % & €
& ¢ v
F
*P<0.05 *"P<0.01,
E1 BEXMomaE

Fig. 1 Heatmap for correlation analysis

3 g

DA LT R E VN 2 i A 248 bR, B8R
F AT JEVEAT, A LKA CRITIC-TOPSIS
FHHT A TR . CRITIC ¥ET] [H S i br
Xof R T SR ARIE b 9, AR T SR BE % FE 45k
A RIS, REW R bR 2 (] A5 B B )
B ARG S FRAE, TS R AL
HPFAVE TSR, 5 X 5 FE B & TOPSIS V7] 58 i

IR B SRR, BT R 15 70 SEELRE
m R, 45 REMHAT R, HIZT7 %R
HRAA I TR b (RS 2 AR, PP SR
AR, SEIE G AR AN FHEORE 2 R A
FIXFLE. BEAh, CORRIIMIKC FLaH k%
M EEMAC ZHE . B0l as 2 dh SR e s, xR
MR BRSO REA L . AR TS
NN 11 AN R bR, B o 24 ST AR bR - E IR o)
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SRHED SR, BN M T 25 W
RLFHRES, Fri@MVEm ik R E 2T . HEER
ff)7&, CRITIC-TOPSIS %t (AL EE FIEE ik 1 5
T AT FURE L (B RE A0, 43 3] AR HE P 4
Ry HARFTFE S 40 =S

MIRCF1E Rt R 2 B ER R 26, HREF
K “HRIRIERT” 206, Jobl “A k.
N, SR, AN EMMESR, = 5 NEHF
ARG KRBT T . ARFREET 32 fitHid 11
SRR CERIE. (R 5 11 k22 il
€, KF] CRITIC-TOPSIS 24842 & i B iP5
R, BEERAMEB YRR BN, FEAMIR
T2 E VP P KR . o5 FOK B R AURA
FRlG. B-THEY NREEFHEMIE, KW “Ba” 2
RS N RERAEEORNRIIMERI. BRE
AR, EREIEAER, B B-#% M. Kl
AR BAAOE, R DR HZ REE
K. EHFEMEFRVMIERR . FEER, CHE
FEFRARE MG, S ERE 2 AR, LR
HRIRG ot A R B B — i 55, AReER 2
fabrgr G . BIAMU MR A AT 1 Dy PR 4 97 ik
i, AREE I B € & AT

AR FAIAFAE— 5 SRR ASHIFFEA B B AT
FERETF BANEIAE, 54N 4y FEARHIK. A
[F RSy IR, 3E—2B B0 URIZ VPN 732 i A
Yo fEEFENESES, TRRIERM GRS 2R
SCAREREE . RIERE . SRR AR R T
Po, KOO E SR . IR e g R AR E, A
B0 R FR R Sl s (L, 5% 0 B B SR
BT R EWMZE. B84 & BIE
AR, TF e SEEE AT B S 1) L A ORI 7T

gE b, AHEFEIE 32 MRS RO ERIE .
Je 11 FhFEARE S &, FIFH CRITIC-TOPSIS 444
AT LA EWPIN S, SRR, 5.
i~ T 3 ANEIXEES CHEIIE S AR 0.44. 0.364
0.37, [A]— 7= X PN AN R R it o 2[RI REA7 7 22
o MRMESITEIR, & CERENRAY RS
BRI IER, S ERE (AR "IER
SWEL AR R FE R BENR, Miid T
RIS SRAL AR . B Z a5
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