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i E HE AT EHAFEEALESTFNEEIRGRR TR X[WF(SD).M-F(ND) #RF#(HAD) . L= F}(VD) . L
AETIEVED)]. Ak KA T RFN 5 A T8RT ARG KA & F 50 Lok RA AR T2 f:i%mﬂf‘;ti:i%
M KRR B ) P e AR M K B R BRI R S KRR R A R B AR AR & R R TSR RBR SRR IR
FLEJRER | 3,5-O- =ik BL A A TR R 4,5-0-Z ok BEA A TR &%, A LR J5ARA T 7, AT F A KRR 547 KA AR-18
i&iﬂi@fﬁ%k}%(TOPSls)za%/\»t@ﬂﬁ 547k (GRA) T 5 AP A o R AT L2 6 3F 0, A E T E R H (VIP) > 1.0 i % e A 5o
T AR, R EFLERB T ALY LA A47.532~56.986,F 3 o' —4.957T~—0.718 . F 3 b' A 19.313~
28.194, R4 R BT, AR B Bvkva AR S, MG ASLERE T NDAESREATRE, L% ;SDA Sk B A
R VDS R AT Ak, BRI M5 HAD A % 4 Mk, A @dasd ; VED B R @A L7, K& EH
7.064%~8.513%, F ¥ ¥ K& 5 H 5.214%~5.706%, -F ¥ B R %P2 & 4 #1 0.576%~0.720%, -F ¥ /R 7 b2 i3 & 49 26.0819%~
28.395%, 5 4T3 4 ;J\xwa2.559~8.94o\8.731~21 037.1.710~4.479.1.967~6.130,1.199~2.001 mg/g, B k5 E
T = R-FIAN oM ERA R, 5 FRr A3E, VEDERSHADE SR> A RA—X , LA RRA—%, SRR LD,
3,5-0-— vk Bt L A T R #T 4L R B Ae a 89 VIPAE >1.0, JA-TOPSIS ix 44 GRA ik 4 R 27, 5 A A 0 09 22 S B3 B o 5
0.414.0.488.0.412.,0.452.0.563, £EiE 54 F IRt ¥ A VD S R R, SRR L6 .3,5-0- = ok B A 4 7 0L #7450 R 8L
Fea X R 5 RE TR X T RERATH LI,

KR R IR TR X GALFERRR 5T MA-TOPSIS & A & X B & v F R BEHAK

Study on the drying method of Metapanax delavayi based on multi-index dimension comprehensive
evaluation

CHEN Sinian"*, SUN Huacong®, DAI Xiangxian®’, XU Zhilin’, TAN Wenhong" * (1. Yunnan Key Laboratory of
Dai and Yi Medicines, Yunnan University of Chinese Medicine, Kunming 650500, China;2. School of Ethnic
Medicine, Yunnan University of Chinese Medicine, Kunming 650500, China)

ABSTRACT OBJECTIVE To comprehensively evaluate the different drying methods of Metapanax delavayi based on multi-
index dimensions, including sun drying (SD), shade drying (ND), hot air drying (HAD), vacuum drying (VD) , and vacuum
freeze drying (VFD). METHODS An electronic eye was used to evaluate the appearance of samples with five drying methods. An
electronic tongue was used to evaluate taste. The microstructure was evaluated by scanning electron microscope. The contents of
moisture, total ash, acid-insoluble ash and water-soluble extract were detected by the methods in Chinese Pharmacopoeia. The
contents of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, 3,5-O-dicaffeoylquinic acid and 4, 5-O-dicaffeoylquinic
acid were determined by high-performance liquid chromatography. The comprehensive quality evaluation of five samples based on
chemometrics, entropy weight-technique for order preference by similarity to ideal solution (TOPSIS) and grey relational analysis
(GRA) with the above indicators as variables, the key indicators affecting the quality were screened by variable importance in
projection (VIP) >1.0. RESULTS The color results of five samples showed that average L', @', b ranged from 47.532 to 56.986,
—4.957 to —0.718, 19.313 to 28.194, respectively. The taste results of the five samples showed that the presented high response
values were for sourness and bitterness. Microstructural
ABETE w4 B 2 5 5 2 25 1 5 52 5 % 08 (No. observation demonstrated that the ND samples showed smooth
20248824093) 5 [E 5 v B 258 FEJmd i /K P i B 24 TG R A RO surfaces with compact texture; SD samples exhibited rough
(No. zyyzdxk-2023192) ; = ™ & Ft £ JT B £ i1 % 31 H (No.
202302AA310006) ; 2 F 44 AT 8B 38 i i3 9 H
* E—1EE WL A BRI ) RG2S S AR
o E-mail: 14736765553@163.com
HBEEE AR, A S0 FFIY T ) - R 2 SR showed relatively smooth surfaces. The average moisture
5FFKFIH. E-mail: twh85086@126.com content ranged from 7.064% to 8.513%, the average total ash

surfaces with obvious cracks; VD samples showed relatively
rough surfaces with layered stacked morphology; HAD

samples showed loose and coarse structures; VFD samples
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content ranged from 5.214% to 5.706%, the average acid-insoluble ash content ranged from 0.576% to 0.720%, and the average
water-soluble extract content ranged from 26.081% to 28.395%. The contents of the five constituents were 2.559-8.940, 8.731-
21.037, 1.710-4.479, 1.967-6.130, 1.199-2.001 mg/g, respectively. The results of cluster analysis and orthogonal partial least
squares-discriminant analysis showed that the five samples were divided into three categories, both the VFD sample and HAD
sample were clustered into one category, and the other samples were clustered into one category. The VIP values of chlorogenic
acid, L°, b, 3, 5-O-dicaffeoylquinic acid, neochlorogenic acid and a" were higher than 1.0. The results of the entropy weight-
TOPSIS method combined with GRA showed that the comprehensive closeness coefficients of the five samples were 0.414, 0.488,
0.412, 0.452 and 0.563, respectively. CONCLUSIONS Among the five drying samples, the quality of VFD sample was the best.
Chlorogenic acid, L°, b", 3,5-O-dicaffeoylquinic acid, neochlorogenic acid and a” were the key indicators to distinguish the quality
of the different drying methods of M. delavayi.

KEYWORDS Metapanax delavayi; drying methods; chemical pattern recognition; entropy weight-TOPSIS method; grey

relational analysis; electronic sensory technology

9r 5N TR Y B K Metapanax delavayi
(Franch.)J.Wen & Frodin i) T/ 4 ¥k, EE 00 T3
o U] B A 2 v L PG e DX P R I Y 24
WYY, RERE S R HE MIRE KIER
e M UL A M A 2R A Ry R v A i
T 2 T RS B0 (BT 4 SRR S I R | el SR . 3, 5-
O-—MHEMESREZs TR f2 4, 5-O- —WnMERESEZE 771k ) AT
LR B BPUEAL TURTE ORI P2 55 25 TR PR
RERMUE T oA 2R UE) (2005 4 Rt 5 6
WE) H AR AR | A ) B A A T, i = I A
AR FR A T E T

AR I, TGS MR 1 5 52 i T g 451
SENA, TERAVE R 250 7 D TR OCHE T, IR R
B ZRA 00 i BT 5 25 880851 s WA RS IA R TR
BRI 43 5 5, W] LASEAR 2504 9 DR BT , 400 2
A, DD RS SN, DR A TR B3 TR B 5 LA <
7 STER I RCRE SN B e W QAR ZTY N SR e o3 s K =7 R
TS i B U e R N el i AR R D R e AW |
RO, S RRIE TR T 2R B Y DG IR A
bR ABAEG N TR 5 % A E T, TR YS
LT HOR HA AT PR 20 W St S5 3, mT
P BIBIF5E 3 X TR 250K T IS B B R A T Ak
PEMUL T AW A SR T FHR | A
HL - 0 G 5 AR 7 ST AR 2 R S A B
DR JE AP FEAT S50 5 SR by 1 25 300) v i) D7 ek A
ARG KRGy RN IR 57 KR ) & i R
FH SO 35 (HPLC ) 150 2 B B R 4 S B 2
JAR .3, 5-0- "M SE 2 TR K 4, 5-O- " MiHEEHE 2
TR £ 5 [l AT A s R0 43 A, OF R
AL -1 45 i 555 (technique for order preference by simi-
larity to ideal solution, TOPSIS ) 45 & WK €4 S K B 70 #r
(grey relational analysis, GRA)VE#ATLRG B PN, &
FERGE AT T2 e de i
1+
L1 EEMHE

A BT FAL %% 41 35 Agilent 1260 Infinity 11 %
HPLC 1% ( 32 [#] Agilent 2~ ] ) , Mili-QIQ7000 7l £ 7K 41

TEZED 2026 455 37 5 141

({# &) Merck Millipore 23 7] ) , SOP B+ 5 /3 2 —HL T K
[ 2 R RS (650 A FRZA )], DHG-9245A #1
P K AR (i —TE R AR A BR A F] ), DZF-
6021 B L2 THRAH (1 AR TS A PR A ), XM-
P30H AUH A IR TRALLN G A A s (R LD A R A W],
FD-1C-50+# B 25 ¥ VR T AL (Jb Bt 1 B R S A A A
FRZS ] ), IRIS AR5 43 M1 4% . Astree V5.2 LS16 AYHL, T
T (3% E Alpha M.O.S A H] ) , GeminiSEM 360 %425 H] 17
RS B (75 Carl Zeiss AGAF] )%
1.2 FERXASHR

Ko BRS¢ R (65 110753-202119, 213 96.3% ) 11
H o 1 24 i R BIE ST e 5 ok R R R R (AL 5
PS021094, £ JiF =98%) . a4k Ji R (4L PS001110, i
J& =98%) . 3, 5-O- — Wi M 5k KL 28 7 1R (L5 PS0066-
0020, 4l if =98%) . 4, 5-O- — Wi M Pk 35 25 7 12 (it =
PS001057, 4li i =98% ) ¥4 F Wi #k B A= W Bk A R
oL ONE VP EE BERR YR kol K R stk . R E
KB RASEEABITRTI, 2 smPELGRFER
T 15 24y 2 e 18 SC LT AT 245 0 4 8 R OB P 42 1255
M. delavayi WHTE4 1k
2 FHEEHER
2.1 5MTFRAXNTHRERHMEHE

P52 A5 hf S 2 YD S35 R 54, B4y 2 500
g, SR G A TR T4 7 s AL B —— (1) Wl T (SD) « 5 2544
ok, & TEINAROLT TR 2 EE, 566 h Bl
LR, BT AR 29 72 hy (2) BT (ND) < 5 245 04 Y 5 3
B, BT KA B E N R EADOG, TER R EE, BT
PR 29 120 h; (3) X8 (HAD) K 254 3 5) -4l
TIERL, B TN T, R B R (50 £ 2)°C, T4
2524 h BHHTE; (4) 55 T (VD) A 28501
JERL B T HS TR R E IR (50+2)°C 1A B
0.08 MPa, T4 #) 18 h £ & ; (5) H 25 & K T %
(VED) 42544 & T —80 *CHARIELVKAE H iR 6 h e , &
TFHEZEAGH TR, B R BHEE —80 °C \ H 55 [k
F1<10 Pa, T2 36 h ZfH
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2.2 BEHSW

B2, 1730 5 FPRE by AR i, B TR Al
A1 RS AT G E SR B A SE(L a" b)), BERE
SEATIN 3R (FLrh, L'FIR 52, o IF(H RN WLl (B3R
sk, b IEEFR R R B FER R ) o 45 R (E 1)
R, b R EE S S Y LR 47.532~56.986, F 2 a” N
—4.957~—0.718, -1 b} 19.313~28.194,

x1 FTERNBEESER (x+s,.n=3)

FH) r a b
DA 52.674£0.003 =2.112£0.002 20.013£0.002
ND#dh 52.535+0.005 —1.74320.001 1941310.002
HAD i 47.532£0.003 = 1126+0.002 19.313£0.002
VDR 50.744£0.003 —0.718£0.001 19.707£0.002
VEDHEfit 56.986.£0.002 —4.95720.001 28.19410.002
2.3 HRRSH

FEEFRE 2.1 T 5 FFEMA AR 2 1.0 g, B T HIE
HEJE L, A 100 mL 7K % i, 88 75 £ B 30 min, DA
5 300 r/min Z5.0> 10 min, B IE, >R HL 75 T AR A
WRGE R W A, BERE AT 3 YK . R A OriginPro 2025 %%
2z 7 B R AT 3253 23 B (principal component analy-
sis, PCA) BRI . A (B TA) 255 IR, 5 FPRE 5
PR IR % A e o7 (B 34 48 v, L IR B s B, IRIR IR Z
VED B i 00 8 R % 55 (9.166) , HAD R 5 1% (8.186)
HAD FE i 9 S B % 25 (4.800) . PCA (& 1B) 2559 o,
FRLT 1A F LAY 2 B BTR R 43 31 R 47.19% F1 38.0%, 2
TFOTHRE N 85.1%; vtk 5 F a4y 1 R IEAE HAEL VFD
FESL, BEDR R 5 TR 2 S IE A O H 58 HAD RES .
BUPEL A3 T 0 L DX 430 i, ] A 2550 e 5 ot i A A 22
5t Ho SD ND VD S R4, 25 [ B B AR, 4] 25 57
/IN;HAD VFD FE i SRR 88 i 22 7 i 2

—=— SDESL
—e— NDHES
“— HAD F
e —v— VDA
Ak T VED

—0.5 0 0.5 1.0 :ggnﬁ&
] SD FEA
4 s VD#Z'EE
34 VFD iy
SR Bk ok 0.5
) ek i)
oo}
o 14 L) P )|
o O — P=HP e 0
xR i~
= 1] \
M, \
ik 05
_3 4

-6 —4 —2 0 2 4 6 8
FHAN 1(47.1%)
B. PCA ¥R

B1 5FE aR Y R R 5 A i
2.4 WML
KR T BB WSS 2. 170 5 R i 1B
SHRHE, A58 (K 2) 7R  ND AR TG , 4530 ,
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KIAR Y] o341, 22 /NUREAA I8 SD A df RLBE HAT B
L0 VD RE LR AR X RLRE , HATZ PRI, L
T A AR 5] s HAD FERLZE RN B, R IOHLRE , £L B
T, R I3URE 5B 3 VED RE S SR ARG, R B UK & T
e A S R BIE I

:::::

EnT= 2004V, Sinaia= sz Dsesiozos -
wo= 86mm Meg= S00KX  Apetue Sice= 3000um

B. SDH: (2 pm)

Megr 200KX  Aporure Size= 3000um

A. SDH: (5 um)

. St e
L VFD# i (5 pm) J. VFD#£4 (2 pm)

B2 sfERMNEEBETERER

25 K& BIRS BABERS KEESHDEE
MzE

B2, TR 5 FpRE S, #2025 4 AR [ 24 i) (g
) 38 U 7 ¥ 43 5 K 4308327 ZK 43 I g 1 5 ik
CHEF2O1M B 5 FRASTEE I 43 (423027 B 43I 5
PO KRR ) (“2201 7 I E ) VO B T
ME AL S 3k, 455 (F22) o, 5 FhkE 5
S OK 4y B R 7.064%~8.513%, V- 34 IR 3 N

2GS 2026 AR5 37 45 14



5.214%~5.706%, V- ¥4 2 A % 1 K 5 A 0.576%~

0.720% , YK IR H Y10 26.081%~28.395%

R2 FMERTBKS BRS BARERS KBS
HYHESERMER (x+5,n=3,%)

LS L9 53 AN K
SD 77080119 53070169 03840077 2179740146
NDHfh 85130255 5630091 0.606+0.033 215204063
HAD 83680242 57060055 0.720%0.034 2608140049
VD 8140021 53020284 0.650£0.025 2720040029
VEDH i 7.064£0.130 5214£0.185 0.576+0.58 283954039

2.6 BHESESENE
2.6.1 st

LA Agilent Symmetry® Cis(4.6 mm X 250 mm,5 pm)
R DL 0.1% BRI TR (A) - E (B) R i shAH#EA T
BABEVEE (0~8 min, 90%A—75%A ;8~20 min, 75%A—
63%A) ; Pt 3 A 1 mL/min; K% K R 327 nm; A
30 °C; JEREER N 5 pLo
2.6.2 RGN R S IA AT

K R E B ek IR (LR IR R B 2R IR IR .3, 5-0-1jll
MEMERLZS TR AN 4, 5-O- - WIHERE L4 Tl % B8 5, i Ee
Pt 75 1 3R 5 A3 o vk B 45 I R 519.400 . 547.947
527.240,510.580, 527.240 wg/mL Ay 28— XF B8 5 IR W .
2 I AR5 — X B A MG i, BT 10 mL & &
SR R AR R 2 5T, 45 5 R A3 T VR R )
51 4y 38.955.,93.151,23.199.,32.677,14.763 pg/mL ¥ 1
BT R VAT
2.6.3 LA A

FEEFRE S FIFER I AR 29 0.3 g, BT 25 mL HZE4
JEHGH, N 80% HI it , %% 2, FR e, 7 Ab 34 30 min, 221
EERE, H 80% HlAME K E, #25), 248045 wm T AL
PEREYE T, B PE T, BN A T
2.6.4 BRI HRVA TR AG 25

L 80% H Ry 28 A ), $22.6.37 30 T Iy v 484
P B Yo BRI
2.6.5  FRGuiE ML

B SR AV O B, #2261 00 R (43 S e
ORISR, g5 (R 3, BT R ) o, 45
UG I B RE R4, S5 A AR Y 4 B FE X R T 1.5, B
XTI

800 : E{r})}ﬁéﬂj}
700 1 2o
350 % 650 3 H 331’%@"”
300 500 | ﬁ VEDHE,
250 2 100 1] T
2200 )
£ 150 300
100 | 1 200
50 J fh‘ [5 100
0 Ll 1L ol
1 35 7 911131517 19 0 5 10 15 20
t/min t/min

ARG XIS B. AR
LR IR 5 2 SR BRI 5 3: PR ZR IR 5 4: 3, 5-0- kBRI 2= 7
Fi255:4,5-0-_IMMEBERAS TR
B3 RaxRmak. ilmiaike) HPLC B
266 AIERREE
H2.6.27 30 T 45 B —3% A S TGS i, BT 25 mL

TEZED 2026 455 37 5 141

e, P EE S, B B BIFRE 10.8.5.4.
2. 1A%, 45 R AN FE AR E TAR VAU, 542.6. 1700 F (43%
SAFIERE IO SR T RN, DA AR A 3 o i v S A Ak

Fr(X) WAL BR (V) FEF Tk, 25803 3,
F*3 MRS HEEAARESLMESEE

{5l EIEpiEE: B (pgimL) R

FE Y=14.101 24+0.1970 9.506~95.060 09999
I T=14280 032,116 5 45357~453573 09999
AR T=13.028 34+2.3624 6.211~62.106 09998
3,5-0-ZIMEREAL TR Y=17441 4X+13.6760 12.789~127.890 09996
4,5-0-“IHEREAE TR 1=20.2643X-2.099 1 3.736~37.363 09998

2.6.7 KA

R 2 B 2.6.27 T N IR A X HE SR, $22.6.1 7 30
T OTE ARSI 6 UK, I SRR AR . 25 BN, ek
JRBR 2 JRR B S IR R L 3, 5-O- WMk 3 25 7 R A
4, 5-0- MNP 3 45 7 R s 1T ALY RSD 43514 0.81%
0.49%.0.57%.0.60% . 0.93% (n=6) , ¢ WAL #3455
RA4f
2.6.8 HEMIRAR

K 2R B[R] — SD AR R A, 2k 6 1, B3 29 0.3 g,
$22.6.37 T T 7 vk 8 bl SR TR, T 2,617 T (4
TS ERE I SRR A IR 2k T A i &5
RN SRR SRR R B SRR L3, 5-0- WMkt
4 TR AN 4, 5-0- - MIHERE 3L 45 7 R 7 1 19 RSD 43311l
4 0.85% .0.62% .1.50% .1.12% .0.88% (n=6) , 2 W% )7
REETER A
2.6.9 FeuE ki

Be2.6.37 300 A it S W (SD AR A ) L 4300 T = iR
THCE 0.2.4.8.12.24 48 h B 4%2.6.1 73 F {15 4% 12k
i = IRTREd C 1T AT S N < N e Ul S
IR .3, 5-0- —WMMERE L ZE T FR AN 4, 5-0-—WHEmE L 245
TR TH ALY RSD 351 4 1.61% .0.63% . 1.83% .0.73% |
1.29%(n=17) , & B VA 7E 200 T CE: 48 h AR
PR AT
2.6.10 AR DRI

HUELH 5 1 SD AR, L 6 10y, BRORE B AR 2 0.15
g, BT 25 mL BLIEHETEN R, 43 B 25 A s — X B
VR L 2 42.6.37 0T J 3 i A& A VA T, PR
“2.6.17T (0% A UERE , 1O S0 TR AR IR [T i
R, GERBR SRR SRR R et EIR (3, 5-0-—
WA P R 2 T R A 4, 5-O- MRk R 28 7 R 1 - 4
FE B 243 5124 100.85% . 96.02% . 100.02% . 102.33%
99.44% ,RSD 435 4 1.61% .1.88%.0.95% .1.07% .1.19%
(n=6) , RWNZITIEMER B R AT
2.6.11  FES SR E

K% FRAE 5 FRE S K, R0 29 0.3 g, 44042.6.37 31
T v i A T S, PR 2,617 T g Ak 4 E
FE O S W T AR P b v M 2R 10 B i, BERR ST
M3, Z5H (R 4) BoR, SRIR IR 135 & e de 4,4, 5-
O- " WMMERE L2 TR EAIK s VED AR i o 45 B o B B A T
B HAD AR b P A A0 2 B A AR
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F4 SMERPLFAEINAIENESER (x£5,n=3,
mg/g)
i I E

RAIER 3,50 ZIERAE TR 4,5-0-NAEEE TR

SDFERE  3.625£0.026 115750091 19530015 3.430£0.028 1.199+0.009
NDH - 4.00940.071 12.850£0.050 2.198:+0.012 4.668£0.020 147120015
HADFEf 255940023 871340028 1.810+0011 1.9670.005 1.216+0.004
VDHfE 3.775£0002 1465040015 171040003 5.034+0.004 1.397£0.008
VEDEER 894010016 21.037+0.046 447940013 6.130£0.010 2001£0.007
THE  4582+2499 13.765+4.605 24304 1.160 42461597 145710326

2.7 bR FEECIRA S
2.7.1 RIS

DU ER IER 45 5 Bl o B i, K8 LUK 53 TN
PR KR & i, B i (L a" b)) LR
e O (R (TR i R L JRR ) 3 17 N AR i, SR IR
4t =5 (https : //cloud. metware.cn ) #1725 4347 (clus-
ter analysis, CA) , FF 2§ B 1t S50 B0 7 BRI 5,
RRFE A TATHI S 3 07 o A5 5 ( 4) oR , 5 AR S 43R
325, VFD FEf O —28  HAD B i Ry —28 R RE R ol —
s BT S RSP A RA DG, VED R S U
e HLv AR Ao (v, B R 21 B S R 45 L 34
EHBEIREL)

N ' ‘ Y RS =5
Gk '
\ ik !
‘ _ ik
1 (| - ak/}
1 IR,  _
‘ ST o pes ‘B
Bk

b
i

I - KR )
L
[ SRR

4.5-0-“INEEIE S IR
Z

LS
3,5-0- " MMEREEAS TR
= JB

4 bHHMEEmMAI CAPE

2.1.2  IEZ /N Afe-F 5 o3 A

PSR 17 AN bR 9 28 48, R ] SIMCA 14.1 81 3t
A7 1F 28 i 5 /> = 3f€ - F1 51 43 1 (orthogonal partial least
squares-discriminant analysis, OPLS-DA) , %% i 7R ,
OPLS-DA # #1 ) R B Z $ R°X (cum) =0.997,
R*Y(cum)=0.998.0°(cum) =0.984, ¥JK T 0.5, LW
RIA RO . B bR ] Sk A58 38 i 200 K &
A6 50 OPLS-DA BRI JEATIAIE , 45 58 7 | B G 56
AL Q° L 5 Y RAHZE T 12 A, SR ITIZ AL A
R, AT e 2e GRG0 B . OPLS-DA #5373 & (5]
5A) i, S APRE A3 328, S HCA S R —3 ., LB
L Z PR (variable importance in projection, VIP) >1.0
bR N Ui e S WAL o B Y OB bR o VIP & (&
5B) fion  SRIGIR & it (L7073, 5-O0- - MIMEEEILZE TR
T R i o 1 VIPE > 1.0,
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4 M NDHES
W HAD F:
3 VD iy
) B VED R
] (o}
— 0 @
N,
= -1 °
—2 | .
—3
—4
—5
—15 =10 —5 0 5 10
1]
A5

VIP
o o = =
Uo v o o
I
(—
==
(—
==
—
[
|
[
LH
=)
[F
i
=
-.
LH
B

ELeEETESREEEEREEE
Lk EIRXEKanlLEEEX
¥ OH4® omE @ @ %)
HE @ # &
= i = <
& 2 & &
= =
i i
S S
[Ie} [Ie}
o <~
B. VIP A

E5 5#EmEOPLS-DAE
2.8 HHEFERANEEREEN
2.8.1 JHAL-TOPSIS 7347

TEA A T AR IS 25 H8 b 1) 25 HORE B 2 WU o &5 45 b
AU A R Ry, SRR BB B O /)™ o 17 4
FE PR Y SR AR B8 43 ) A 7 1 ) A N3 ) A A B |
N X = [Xy—min (X, ..., X,)]/[max (X, ..., Xy) —
min(Xy;, ..., X,) ]G, X IR i MREAS 5 TR bR i
SR UREE, X, F R 50 A bR T 2 n AN FEAR RO EUE) E4 T
A3, 15 BIFREAL AR R (X ) o ZIHEARRIK S
BORGT BRI 73 AR ) Rk R |
R Fask iR | 3, 5-0- - MIMEBERLZE TR .4, 5-0-—Mink
TEEEZE TR L a b JTRIK JEIR EEBR R IR
WAL T 43 ) 4 5.977 . 4.385,3.144 . 3.168 . 6.719 . 4.604 ,
10.503.,3.475,7.539.,3.679.6.603 . 14.000, 4.700 . 6.580
8.311.3.098.3.515,

R T A5 4 A8 R BUAN R, #5285 TR AR
(VO FIGAIRARSE (V) V. =max(yy,yy, )3 V=
min (yy, yy, =, yw) (U SRR TR AR [ R 585 0 A
FEAR BR j TAR AR B, n R RFEAR R 5 >R FHRR EGHE 25
X, A3 SRR S IE BEAR R A IR S (D) L B
HUFAIIE RS (D) st PR FUE T34 5 AR il S AR
D7 S A T BE (D)™, 255 3% 5,

x5 LHMHEMMNEEREHFER

i D, D D, E B E T i
SDHER 7384 5151 0411 0466 0653 0417 0414 4
NDEER 6603 6466 0495 0554 0597 0481 0488 2
HADRER 8611 6019 0411 053 0758 0413 0412 5
3
|

VDHA 6613 5.759 0.465 0481 0.614 0439 0.452
VEDEER 6575 8.303 0.558 (.736 (.558 0.569 0.563
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2.8.2 GRA

B 1T AR TR AL T, EE ST K BT B
ERRZESHPH , S SR ITE, 73l H 8 5 FPEE i
St 750 (S ) Ml 22 5% 751 (S,,) B K 58k
FE(E) KREE(E™) X (E) . S5 W5,
2.8.3  JHEL-TOPSIS L4545 GRA MIFE M T AN

Fi N AT ELE A WL B (T) : T=aDABE(a=B=
0.5), TaEMmy AR FTaE™, 250 (F5) R, 5Fh
FE G 254 B B HE T S VED B2 5 >ND £ 5 >VD kE
fi > SD FE A >HAD FE i
3 it
3.1 ‘miE&EFnmL

AR /AN [R5 3 (0.19% HF s - e
0.1% W FR I - H B . 0.1% H FR IR - £ 16 J% 0.1% Wi iR
WO AT T 58, 450 BR, LL0.1% BEER 1A Tk -
LG R TRSIARET , 25 B3 10 (s I I TE X FR L0 B R
U R R . PRI, e 0.1% BRI IR- G R )
AR TRA BV
32 HiXSEFIFHENMRL

AU T R G0 % 58 T AN R 0% 7 (K . 70%
FH B (80% H i, HH B, 218 ) BRI FE (1:10,1:25,1:50,
g/mL ) K 7= FE AT 8] (15,30 .45 min) X} 5 Fh i 4342 X
ORI, 45 R, DL 80% F R A I, 45 i3
B4 €8 i ) 7 5 P 5 7R BRI L 1225 B 75 $2 30 min AY
KT A R R B R B e o
3.3 SFMERNEEREENERSHT

AL R, 5 B TR S, VED AR R ZR &
i e, BT ek R R e | BRI R (3, 5-0- Wk
P28 TR S 4, 5-O- - MIMEBERL 2 TR & e AT
L' bE 5, a (HEA . X ] RBS H A B DA G .
2T AR K o IR 25 I5 A8 Bh UK Al AR R S
WK, AT A R R RE S I R A TS @™, [,
VFD I AR , RS AT R ] 22 1 S AL s 1
V% SR R N E R 9/ B SR IR R R IR TR | B S
3,5-0- " WNMERESEZS TR & 4, 5-0- - MiHERE 3L 45 7 iR
I RESR . BARZ T TAFERT K (H AR I KRR B2 b R
B 2 D T A 0 M B, AR AR B A L R A
S, HAD FESHRHRELZ 0, B AR TRk S
MR | 05 O s EL BT 2% SRR (SR SRR A1 3, 5-0- Wi HEME
TR R B E ", SD 5 ND B AERR - B B
SRR LRIRIR BRER IR |3, 5-O- - MNHEME L 4 TR I
4,5-0- " MMEMEIEZs 7 1R, (H N g R G PR 45 14
A AN —E L R o 255 238 bR PPN 45
A, 5 B S I ZR5 TR HEJT S VED R i >ND A il >
VD i > SD i >HAD #: i

(HAFE R RS, R4S VED 1R B IS PE o5 4L,
BT R, (A S AR 00K REAE = , B T HoAE
I TR ) Z N . HAD S B 7 T g sk
BRI AR A2 AR A 7= ) e . PRI,
SERAR P AR P N R TAR T  mBnE A
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DL ] VED, 3 g™ il e VD AR
gi BRIk, 5 RIS, L VED R B e

ZRIFIR L'\ b\ 3, 5-0- —MIMERE L2 TR Bk IR Ml o

JE X ANl 07 30 B 2R e B OB AR .
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