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ABSTRACT OBJECTIVE To improve the quality standard of Yi medicine Gynura japonica, and to evaluate its quality.
METHODS Using 15 batches of G. japonica from different producing areas as samples, the contents of water, total ash, acid-
insoluble ash and water-soluble extract were determined according to the method stated in part IV of Chinese Pharmacopoeia (2020
edition). The contents of total alkaloid (calculated by senecionine) was determined by UV spectrophotometry. The contents of
senecionine and seneciphylline were determined by HPLC. Using above 7 indexes as evaluation indexes, cluster heat map analysis,

principal component analysis (PCA) and entropy weight

A ESTHE EFEEATE R E (No.2018YFC1706101 ; Pu)i| approximation ideal ranking (TOPSIS) were used to evaluate
A8 2 i B PR h 2 (R 24) b ifi $2 T 35T H (No.51020120210- the quality of medicinal material comprehensively. RESULTS
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alkaloid contents (calculated by senecionine) were 0.15%-0.39%, and the contents of senecionine and seneciphylline were 0.01%
-0.05% and 0.01%-0.06% respectively. According to the results of various indicators, it was preliminarily proposed that the water
content in the sample of G. japonica should not exceed 13.00%, the total ash content should not exceed 11.50%, the acid-insoluble
ash content should not exceed 3.70%, the water-soluble extract should not be less than 20.70%, the total alkaloid content should
not be less than 0.15%, the contents of senecionine and seneciphylline should not be less than 0.01% both. The results of cluster
heat map analysis showed that the 15 batches of samples could be divided into four categories; the results of PCA and TOPSIS
showed that the samples with high-quality ranking were jsq-2, jsq-5, jsq-6 and jsq-10, and the samples with low-quality ranking
were jsq-4, jsq-13 and jsq-14. CONCLUSIONS In this study, the quantitative analysis method of total alkaloids (calculated by
senecionine) , senecionine and seneciphylline in G. japonica is established, and the limits of each index are preliminarily
determined. Among 15 batches of samples, the qualities of medicinal material collected from Linza Village of Ganluo County of
Liangshan Yi Autonomous Prefecture, Machangping Village of Luojishan Town of Puge County of Liangshan Yi Autonomous
Prefecture and other places are better.

KEYWORDS Gynura japonica; quality standard; senecionine; seneciphylline; total alkaloids; multivariate statistical analysis
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TR R R 1 DT 9 e ) (B3] 28042 A 24 2 e 2 22 il 4%
Ye ¥ g RHE Y % =€ G. japonica (Thunb.) Juel. 1)
AR, 15 SRR S SR RS B IR 1o BRELRAETS , TRigt,
YR T ki, ok 350, THRORAE 45 FH o T BB
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K1 L#RF=LHERPFKEER

b5 R fHm RERESE FREEmH
isqrl TREEARNAREENS EETH 2560 E:102°4'3";N.00%5'53" 2018-06-04
isq2 FLERAE A I ELAR R 2176 E:102°45'20";N:28°58'33" 20180715
g3 HEGEE AR RS BITA 2500 B:102943";N.09°5'53" 2019-06-07
isqd IR AN LB HRE 2200 E.100°04'50"N:2736 11" 2019-07-08
isq-5 FINAREE AN LB LT IER 2083 E:1002°05"46" N:27°33'43"  2019407-11
Jsq-6 FIIBRE AN BRI 1779 E:102026'21"N:27°32°0" 2019407-11
507 BUSEE AR R AR 1978 E:10225'S4"N273326" 2019-07-11
isq-8 TRLIKHE AT E T A 2214 B102°19'30";N:2741'57" 2019-07-13
isq9 IR AN ET R EIRAIE 2004 E10°08"46N2741ST 2019-07-13
Jsq-10 ZERGEHDR S} ELA S 2000 E:102°0'5";N:26%42' 42" 2019-07-24
jsq-ll BRI AN ARENEES IR 2130 E:102°0'23";N:26°42'32"  2019407-28
isq-12 BEREOR S SLEI 2490 E:101°47'53";N:26°52" 100" 2019-08-03
isq-13 BELIBERE iR 2 A bR 1654 E:103°4'29";N:27°29'8" 2019-09-07
jsq-14 BERTERURS) LA Y 20 E:102°0'8" ;N:26%42'32"  2019-09-14
Jsa1S TGRS B FH 2497 E:100°43";N:09°5'53 2019-10-15
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BN AR AR REASEATIN A 3 U, B

SEHME . S5 BN, 15 HEZG A YK 435 B K 8.88% ~

12.60% , “F-3I{H K 10.76% , ¥ LK 2, % JEF 2544 kI8

[ 22 5, AHIF 9 LA v T S5 v 0 (R 182 R, 49 25 48

3 =LA BK o AT 13.00%,

x2 I#tH=tHRB/PKS BKRS BRBERSS .
KAEZHMEENESER (x+5,n=3,%)

55 K3 V%) AR KR
jsq-1 10.70+0.02 6.23£0.02 141£0.00 34.66£0.10
j5q-2 12.60+0.07 4.5920.10 0.96£0.09 $391£0.22
jsq-3 11.07£0.03 6.31£0.09 140£0.07 39.31£0.19
jsq-4 10.24£0.04 76920.11 162£0.10 45.86£0.80
jsq-5 10304003 9.95£0.15 3451025 4871047
j5q-0 10.63£0.03 8411031 140£020 41.13£0.72
jsq-7 10.60+0.04 1102£0.02 208£0.10 20712043
jsq-8 10.82+0.02 8942051 179047 20711023
jsq-9 9.97£0.05 7651095 1382036 41741131
jsq-10 11.8910.15 9.19£0.13 14710.08 37.77£0.95
jsq-11 11.630.02 8.3620.12 0.82£0.17 37691044
jsq-12 8.8840.04 7.20£0.06 0.89£0.14 4710% 146
jsq-13 11.7410.03 44310.08 14220.16 50222 1.04
jsq-14 10.09£0.07 5.94£0.04 0.56£021 44621161
jsq-15 10.25+0.03 5214023 0.7320.11 48731038

2.1.2 BRI Sy BU15 b3 = L2
KRGt 2 508, K254 g, i 2020 4F R r = 24 ) (PO
3 ) 2302 43I R T I K 43 TR ANV P K 43T
FEVEIEATRIN AR REARSE AT 3 UK, O IE .
R BIR, 15 #E2 M B9 B K53 % 58 4.43%~11.02%,
YIE K T.41%; TR AS 85 ME K 4 09 & 5 R 0.56%~
3.45% , FXE R 1.43%, EW K 2, BRI 250 KA 25
S BT AR = T i i e (R R, WA 48— 24
MBI AT 11.509% , RN K 3 AN 3.70%
22 KBEMERHHEENE

Fiz 2020 A i FE 24 B ) (PR ) “38 ) 2201 %2 4
DU %7 IR KV 32 9 5 12 b i Bk A
FE L LIKAE R, A EEASEAT I E 31K, BOF- 3
B, &R 8w, LM hoKEMR BN &N
21.711%~53.91% , F-HI{E H 41.18%, VEWL 3 2. % &%)
AR UR I 25 5 AR5 DA A T Je AR I 2 (A 4 BRY,
WA 4 =L 25 M oK R A0 T 20.70%
2.3 BEYRERESENE

K FH SR AN O B e 2 = b S AR e i
BAARTGET,
2.3.1 WaKHS  FRBORH B2k 250 mg, BT 500
mL 2, A S R-BE PR ER 2% vhii (BREEFREN 9 g,
AVKESR 4.9 mL, Jin7K#i B 2 500 mL, B1#5 pH 4 4.5 )
TR RN R WP Vs e 25, B850, RIS B (6 59
TR AW
2.3.2 T BGOSR BG & BOT BB h IR
i 10.04 mg  AEBHRE , BT 50 mL &=, InA =5
e e 2%, 5257, Bl
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2.3.3 KA HI S B = LM R (it 3%
)1 g NEEPRE , BT HIEHIEM D, 7E8 XU ik
ZARI 2 mL, 1231 30 min J5 A =5 Jg- B (401,
VIV, R IRl 25 mL, F)E T, A (3% 40 kHz, I
700 W)FEH 60 min, A , FRRFRE i, 3 H =5 H
Jot- FH P 700 D A DU 1 B i, 450, B, B ASHEt
pEaST

234 DMEP R MR RS2 IO IR T R
AR (jsq-15)2 mL, 2350 & T =1 o, AR i
SR = A e4% 5 mL, SRR S Y 2 L 1Sk
FE3 K, A I =AW B2, IAGE TG /K BRI B K
B = A 2R A 25 mL AT, in=a P E
ZIEE ¥ o VA =S P BEE N 2 IV T, BORT IR I T
AL S VRAE 200~ 760 nm SRS BN 794 . 45
TR R IR S VR 5 T VR P e RIS 4 250 o
415 nm, B & A BF 58 D 3 % KR 415 nm, K35

DL L,
05 05
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=) S
<02 <02
0.1 0.1
0 n n h 0
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Pl /nm P K/nm
AT B B i B. 4§ =L Atah

B1 TEXEXEAEINE =t maeiEE
235 RMEXRRFE RGBT HEOGHO IEEW
0.6.0.8.1,1.2,1.4,1.6 mL, 535l & F 43 =k, A
TR B SRR — S e % 5 mL, 7850 9R %% 2 min, 85
FE 30 min; A e LA 3K, A=A
HE )2, I AGE S TO K BRI K o g =S b2 58
ZF25 mL AR M =P R EZE 5. =&
e A 28 I, 2R JH TU-1950 BB 3R 28 4h- 7] i
A VEIERETTAE 415 nm A0 I 52 A58 RS R I
£ o VAMROEEE A PNAR AR (V) O HE 5 IR B A s Al b
(X)Ll bn e 42, 153 BN PR RN H 7 2 ol Y=64.17X—
0.10(r=0.999 6) . 25 R, T BT I &S R A1E
0.004 8~0.012 9 mg/mL i [ NLEMEXR R R
2.3.6 REEEE RS 1.2 mL T BB IR
VR, 45242357 1 EE AL BRI % HAE 415 nm K
AL FIWEERE AN 6 YK . S5 o, T HLYGHIROL BE
BYRSD 4 0.40% (n=6) , e WAL ASAE 53 5 K1
2.3.7 FREMIE RSB MR R W (jsq-15) , 1
“2.3.57 I N kAN RS A3 AR E R R i E 0.15.30,
45 min, SR 5 E HLAE 415 nm P KA ERE . 4555
75, T HOGH G B RSD 4 2.20% (n=4) , ¢ Wi,
WA VRAE 25 IR T 45 min PR E MERCT
2.3.8 FEMEE  HUES (jsq-15) B3R 6 43, B 29 1
g NG ERRE , #2.3.37 T Jr vk il A i i A, AR
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“2.3.57T AL U AR 415 nm K AR AT
BE R AR I R A B i S5, T HDY &
I RSD 4 1.82%(n=6) , KA LT E MR I
2.3.9 AR MRS RS % RRE © R AR A
(jsq-15) By A 6 13, B0 0.5 g, K PR , FAE i 20
B L L BRI AR X BE G  52.3.37 T
7 v A AR S IR, PR “2.3.57 TR vE AL FS |
FEHAE 415 nm AL I WERE  ARYRARAE I 4 15T
OGRS R IR 25 BOR 6
d B BIRE [T A% K 98.85% ~105.75% , -3 ik [l i 2%
7 102.5% (RSD N 2.61%, n="6) , 3¢ W% J5 1 fE 7 &
L3d SO
2.3.10 FEREENE B LM ARGEI3 S ¢,
F52.3.37 T il A Uk AR, FER 2,357 T T ik Ak
RIS, 05 HAE 415 nm A AN ROGIE AR PE Rz 2
AT BT B & I 2 S A e & (LT Bl
BT o SRR, L5 HEEES, TR A e (AT DG
Bt ) R 0.15%~0.39%, V-4 & &k 0.28%, TE UL 3% 3.
455 15 ML MM 4525 , % IR BN 25 p R TR 1Y) 22 5%, A
58 VA A 2 B R, 120 400 48— b B A i 7
AT B0 A0 F0.15% .
x3 GitF=tHERPREYE . TEXLEMNTEL
ERFMESENELER (x+5,n=3,%)

AR AN TR TEAERH
isgl 025001 002£032 0.04+040
isg2 0272001 004062 0064137
i3 0284002 0042021 0024110
jsged 0.18+002 0012011 001012
i3 032002 005096 0052053
isg6 023002 003049 005030
isg7 026+003 003061 002025
isg8 033002 003034 0.04+006
isg9 039+003 0024008 003032
isg10 028+003 002£02 0.04+000
el 023001 002001 0032001
isg12 0344002 002£002 002000
i3 0.15+00 001001 002001
isgl4 0312001 001001 002000
isg15 035002 002001 0022001

24 FENXHE FTEXFERBS=NE
KA HPLC A7 , BAR T a0 T

2.4.1 {OiEAMS RGEHMRE Gt 4 Diamon-
sil Cis# (250 mmX 4.6 mm, 5 um) ; SN ZHE-=2
iz 2% vh o (BUWE R 8 mL . = £ % 14 mL, J K 7 B &=
1 000 mL, F = Z M5 pH £ 3.2, BI45) (14:86, V1) ;
P R 1.0 mL /min; AR 25 °C 5 Kl %4 215 nmy;
HEREER R 10 pl, H(“2.4.27“2.4.37T0 F VAWK , Fi I (0,33
S HERENN E e SR g K, S5 R BIS R BE T
HOEHE T BGIE R BT AL T 5 000, 2575 A% 43
5 HAHAB U] Y 70 2 B 2 KT 15, 45 A 280 B R
U, 25 N RN (OG- = SR vhif ) %oF T BUOGH . T B
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FER LA E ST FR LA 2,
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#/min
B. 24 —-EFES (jsq-15)
1: T HOGIER B 2. T HUOGHK

B2 REMEMEF=t#HmH HPLCE

2.4.2 RAXESE AT HEEOE T B
B 10 mg T FLOGIE R A0 FE A 12 mg, BT 50 mL 4§
s I BRI A PR A

2.4.3 KA H BONFEHER 3 =28
KRG 34501 ) 45 1 g HEEME , B T HIEEHEIE S, vk
A 2 mL R 1 h K% A =S H % 30 mL, % %€,
FRAE B, A E17 120 min, FRRRRE &, F =4
Le AN IR B A, 5, BB s R 2 e 8 10 mL,
40 °C 8 [0 700 221, B3 v HF s o (1 i O T
2 5 mL A5 RO A, 0 S 2L R AT, R AL DB
(0.45 pum) Y4t WUZLUEUWE , RIS

244 HMEXRRFEH FER2.4.27T FIRA X R
S 0.1.0.5.1.0.1.5.2.0.5.0 mL, 435 & T 10 mL %%
s IR E S 85, 5 o A3 RS W AR
Ivi) 9 s B ) 6 P T T Bt B L BT 45 10 L, 4%
“2ALTIUT AR AR E 0 SRk 5, DAETHIFR
SHRARFR (A) X HE it Jo i R 8 At A s (X0 22 il s v
28 493 BRI [1E 7 #E 4=1.00 X 10°X—4 896.3
(r=0.999 8) , T HLEHE R i (1 1019 5 F2 2 4=1.00 X
10°X—110.8(r=0.999 7) , A AT H o AT B 4E R
B S0 o Mk B 4 0.002~0.200,0.002~0.240 mg/mL
JEREINEEX R RIT

2.4.5 KGR R ORGSR WCBUR A6 R 10 pL,
F 2. 4.1 A S R UEREN A, B A IR E 6 1k, I
eI A 45 B, T BB AL A RSD N
1.24% (n=6) , T B JE 2 #8151/ FL 19 RSD 24 0.77%
(n=6) , KIVUZHEH B R 4T

246 FoEMRAE B THIE R (sq-15) , ERIR T
TR 0.4.8.12.24 h, #2417 F (A3 1 EREN 2
O SR A 45 H Wos T BB B84 ALY RSD 4
1.25% (n=>5) , T H G JE R 5 W i FL 1Y RSD 24 0.91%
(n=5) , RHYIHLA A 24 h NERE T R A

thEZG B 2023 4E45 34 545 3 1)



247 EEVERE  HUE 8 (sq-15)6 7, By 1 g,
FEBPROE , #2.4.37 WU N Jy kil a5 At il i, SR e 4%
“2ALTTUR A S A RN E | 0 S T AR AR AR AR
MR & . g5 BR, TEOYLIS B RSD N
1.89% (n=6) , T-HLOGIE R 8 & 5 1Y RSD Ky 1.36% (n=
6), RIZT ik EE M R

2.4.8 JIMAERIBCRIAE: BRIl 4 (sq-15) 6 3, B0
0.5 g MEEME , B T HIEHIEH D, ki b C 3o
i L1 O A R XS B 22,4375 R ik
il g B SR T, SRS R 2.4 T (3 A A R
FE AR AR E Mk A i R SRR R . 4
KR, T B SCHR AL RN A 96.00%~98.50% , -
PIE K 97.49% (RSD 2} 1.00%, n=6) ; T LG IE R Bk 1%
TR 8] 0 # ok 98.29%~101.33%, F- 4 {f 7 99.91%
(RSD K 1.11%,n="6) , R WIZ I L HERH BE R 4f

2.4.9  FESTT BOGEE T BLGE R0 B I A R
PUE BB HEZ AL, 4393 2.4.37 T T J7 i £ Ak
O, H5 2,417 T G5 S AR DN E |, AR A v it 2k
BITERE G T 2 S i, SR R, 15 AR S
T HLEH8 & B AE 0.019%~0.05% =[] , SF-HI{E N 0.02% ;
T BB AE RBs 0 & HAE 0.01%~0.06% Z 8], F-HI{H N
0.03%, PEWLF 3. 454 15 HLFEM I SZPRIAHE , % &5
YRR I 22 5, AHIFGE LA SR AR I 2 (B PR, 7 25 40
FEH =L 2b b T BGE T B IR R B B A D
F0.01%,

2.5 BILGITHHT

2.5.1 RIGE ST LKA (X) B S (X) RN
PEIR A3 (X)) KR (X)) LAY (LT BB
T,X6) T HEORHH (X)) T BEDOGIER B (X)) & 8 04645
FIHTSPSS 21.0 A4 A T8 9 — 4k 34, 7% H] Heml
LO BT RIS 437, G55 R, 15 HERE & AT
IR 425 5 12 jsq-1.jsq-2, 1% 2 HLAE B 19 K A
AR 55 2 250 jsq-3.jsq-5 .jsq-7 .jsq-8 , iX 4 FLAE i Y
IR R P& AR, T BORm S R S 3k
jsq-4.jsq-6.jsq-10.jsq-11jsq-13,3X 5 HUFE T AT B A= Pk
(DA BT ) AT BOGm o i 430015 55 4 258 jsq-
9.jsq-12.jsq-14 .jsq-15, 3% 4 HLFE 5 A0 A P (LA T HL
Sl F R, KA S AR T LR 3, AR,
ARl P b3 =L 2 A TR AR A TE — o 22 5%, RIVEEAR
[P A 2 At R — 2 RER M —25

2.5.2  FWMAorHr KA SPSS 21.0 #AERT K43 (X)) |
BIRGY (X0) RAEYE IR 73 (X)) JRIEMERR B (X)) LB
A (AT OBk, X6) LT BOGH (XG) T BGFER
Bl (X)) & R4 T 3 15353 Bt (principal component analy-
sis,PCA) . SR WoR, FHIEE > 10 ERA 34, H A
THI7 25 TTRR AR IR 78.35% , FEAS AT DLW W2 =L 1) i
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Jsg-1
jsq-2
jsq-3
jsq-5
jsq-7
jsq-8
jsq-4
jsq-13
Jjsq-6
jsq-10

jsq-11

jsq-9
jsq-12
jsq-14
jsq-15

X, X, X, X, X X; X,

B3 15 CRR R ME S R

B B Horb, BRI FBRANEVE IR O3 & 10 0 1
14 TR 5 K 70 R HELOG AR S B85 80 203 2 1Y
TTHRARER s KPR R S A (LA T BUOGEGT)
F R TR 3 BT B . BRI AR 705 2588
AT 0.665 K73 (928 N1 T5 228 K, O 0.8745 PR AN
PRI 8 505 228508, 04 0.665)

PA B3R 3 - TN bR T RS R B kAT

LRV, A B B (A Fu e F)™
# B2 5 07 28 SRR B R B Z R Z5- 5 1500
(F), B F=35.582F+23.960F,+18.809F;, F {H X , it
W2 =L 251 h & Fril o O 2 R Ry, B2 =k
2R BT . AR BN, FIE MR A jsq-5>
j89-2>jsq-10>jsq-6>jsq-8>jsq-3>jsq-7>jsq-9>jsq-
1>jsq-15>jsq-11>jsq-12>jsq-13>jsq-14>]sq-4,
2.5.3  MERGE T HAEHE LT LUK (X)) LBy
(Xo) FRANEAE K 3 (Xo) JKIEPEIR 18 (X)) B A=W
(AT BOEHIT, X6) T HUOGH (X)L T BOEIE R (X7
B PO RS, SR A LA ) 22 S 2R B0 RE 45
PRI o AL A, SR LI 22 S bR , 3R
bR B R AR AR R, XX
Xo Xo Xz Xo X FALEE 4391 24 0.040,0.123,0.227 ,0.107
0.108.,0.202.,0.193,

SR A8 S BRAE HE 7% (technique for order pre-
ference by similarity to an ideal solution, TOPSIS ) 7 %} 4%
TRPR IR AT IH — AL b 2R, B & F R AR AL TR
A PSSR R BRI MR A (. o, S A &P
TR FME IR ORAHL, e 25 (EON A RN FE AR RO AR AL
IME . FES TR bR S AU E A L R B (CHED) RN AT
HERF , CAE MR W] 25 il OB : | Sz 2 03 T 24544
Pud B, G5 R IR, 35 =L CAEM IR/ A jsq-2>
jsq-6>jsq-5>jsq-10>jsq-1>jsq-8>jsq-9>jsq-11>jsq-
15>jsq-12>jsq-7>jsq-3>jsq-14>jsq-4 >jsq-13.
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3 1Tt
3.1 MAWRESEAHRHERER L

AWEFEIT A 15 HE25 A B4R 45 A U4 . A5
R 255 2 | D g 0 5 SR 1 e R 1R B, R
KA BREE AR 3T 13.00% , AR AR T (= 7 48 H 25 kA
HE ) I B (16%)™;5 I B2 &L K 43 16 B B2 AS 45 i
11.50% , .15 T8 H 2GR B E (7%) , 3R W
AHEFEH 15 HEZG R BT E5 KA S 5t BE (AN FE 1 e ML
& 143 DA T 2 1 TOAILER 2 Bl o A AR 1Y)
R o (RIS, ASBIF SR AR AT 00 5 SR ) B (I
BB, FAE 2 — LR i ORI PR ) & s A5 0 T
20.70%, = T = B 25 M AR HE) AL E (139%™, 12
W& S 20 R UIAR G IR &5 R RS
152G M A S S e . A AR ST 78 B A b i Al
b 3T AR (LT ELDGRET ) A ER A I e DA
KBS T BOGAE R AR HPLC & &l ik, I
WIAAE T A S BREE, ol i R = i 48 —-E 2y
M,
32 BAEYE . TFEXEMNTEXLERBSENEHFiE
M S5H4

FEAG =L S AE P (DL T G a) I e Ty ik i g
SRR, EFH G T ORRIBEBOA I A . T0% &
fis 709 FE , =S H be- (4 1, V70D 1RGSR USSR , 45
IR AN ) B B R A B BRI 25 0 B, Feh DL =4
FJoe- B2 (42 1, V707 B B ORI B -, PR A i 5 DA KL
FERBGAR . [FIRE  ABIFFEIR 258 T AN 75 R[]
(30.60.,90 120 min) % &A= Py FEHUSCR O 52, 45
R IR A P U [B] A HE S, B R B CR B e T e
RE ka3, DRI G AR T 9% 5% o 75 B ] 28 60 min, HEAF,
ABFFERZEE T 1:25,1:50,1:75,1: 100 (g/mL )4 Fiok}
VL A R BRI R S ), 235 SR % B R EE
1:25(g/mL) Bk S A= Py 0 B2 DO B v, OCAS T 5% e 24
FERHR LR 1:25(gmL) o 76T BLGHK T BB IE R Ak
HPLC &5 ik E@sr i i BB HE T A
[ B 2% (Il e B R P R ) (AN [R) BB ] (30
60,120,150 min) FUAR[RENE LE[1:20.1:30,1:40,1:50,
1:60 (g/mL) i He B (R 52 ), 235 5 o R FH [ 9 412 B
D7 B IR BCSCR G, AR IR 120 min JBHE LN
1:30(g/mL) s, T HUOEHR AT HLYGIE SR A4 & e ] ik
B e, R S T A9 P ARG 4518
3.3 SBRLHEITHNERIT LS D

'S isq-4.jsq-5 .jsq-6 \jsq-7 FURE SR A H Bl
IR AR M AR ELARES L, (A 58 SR ASINIE 3 B 25
IR, 95 M jsq-4 55 jsq-6 IFES R —25 T dm 5 R
jsq-5.jsq-7 BIFE T HI R M 5 —2& . - ml i, g
5N jsq-5 \jsq-7 AR S EUK A BRASEE MK 4 T DG
B & T 95 M jsq-4.jsq-6 IRE S . DL gk
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BH , 9m"5 N jsq-4 .jsq-5 .jsq-6 .jsq-7 FY R i B R IR T [F] —
77 L AE AR 2 o 2H R Ly HE ) AT AR 22 5 L 31X
A RE R R ECHOR R Iy — 2R A

PCA 1 TOPSIS 734 R /i, BT AR R AL b 11 4

ARER AT K jsq-2 \jsq-5.jsq-6 .jsq-10, Hed F R AE A it

L 5 A A M H s B ARG L 5 A 36 A S

FIE SRR L R F A M A B AR L

BERT ARG AE T K S ELBE 1 BR R0 55 5 oA X e 22 19

3AEENNN jsq-4 . jsq-13 . jsq-14, HiA 5IR AR [ it S %

A AR B LR H R et 5 B G 4 BH 2

TS RO AR FNEE A AL T K 5y B 1B ] A A 55—

KA TR 2 FIITHr 45 R b HES B — BORE S 23500 jsq-

2.jsq-5, 73 BIRAE A B Ll A IR H I8 B AR AR F T

L% F A N s BAR B LB S T B A X 2 #2584 10

2EFAE T RAEHA R TSR]

g5 b AR T B AR (DL T BT T

BOEmk T HOGAE R E BTk IR E T

FARPRAY PR, S M SE 3 T 20 — L B0 BLA i b

WA AR ] 3 Fh 2t rikoxs 16 #t45 —£ 24

M REATERE S SO, R BRI L3R5 H A M H s Bk

o T Ll R AR M AR B LB TR S Y

BEn BT AR XS, UL SR FIA M A SRS

A EIRIITE -3 SRl - ER=Y ) B s AU & i s i ] =

st ot B AR AL 22
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