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Abstract: Objective The aim of this paper was to clarify the influence of different drying methods on the quality of Gougqizi (Lycii
Fructus) by analysis and comparison of multi-type functional substances of Lycii Fructus treated with different drying methods. Methods
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The fresh fruits of Lycium barbarum was dried with different methods including hot air at different temperatures, infrared drying, microwave
drying and vacuum freeze drying. Total phenols, total flavonoids, neutral polysaccharides, acid polysaccharides and total pigments content
were detected by UV spectrophotometry. HPLC was applied to determine the contents of zeaxanthine, kryptoxanthin, carotene.
HPLC-ELSD was applied to determine the contents of four monooligosaccharides (fructose, glucose, maltose, sucrose) and betaine. The
contents of 36 nucleotides and free amino acids were detected by UPLC-TQ/MS. TOPSIS method was adopted to analyze and evaluate the
quality of Lycii Fructus with different drying methods based on the above multi-type functional components. Results The different
functional components of Lycii Fructus were greatly varied with different drying methods. In general, total polysaccharides, total phenols,
total flavonoids, total pigments, betaine, total monooligosaccharides were 29.2—47.48 9.61—20.69, 4.84—9.59, 4.90—7.07, 14.53—18.92
and 641.05—780.56 mg/g, respectively. The total polysaccharides and total phenols were significantly affected by dewaxing treatment, and
the quality of Lycii Fructus without dewaxing was better based on the multi-type functional components analysis. The contents of total
polysaccharides, total phenols, total flavonoids, nucleotides and amino acids were significantly affected by drying temperature. Meanwhile,
the result showed that (40 + 60) ‘C was the best temperature of hot air drying for Lycii Fructus. Furthermore, the vacuum freeze-drying
sample had the highest total nucleosides and amino acids contents. Dewaxing combined with 40 °C hot air drying obtained the lowest total
nucleosides; However, the (40 + 80) C hot air drying group obtained the lowest amino acids. According to the TOPSIS analysis results
about the nine different drying methods for Lycii Fructus treatment, vacuum freeze-drying was the best, followed by microwave drying and
(40 + 60) C hot air drying. Conclusion Vacuum freeze-drying method was the best drying method for Lycii Fructus owing to it
preserving the functional components, followed by microwave drying and (40 + 60) “C hot air drying. This experimental research provides
a scientific basis for optimizing and establishing a suitable drying method for Lycii Fructus.
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Table 2 Different drying methods of Lycii Fructus samples
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total flavonoids in Lycii Fructus samples by different drying

methods
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0.39 mg/g), HAWHTE (N9 HiK (0.09 mg/g);
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Fig.2 Content of pigments in Lycii Fructus samples by different drying methods

Eb A5 By s 70 R e B ek AT 2R N Rk
TR, SRER, DEH (N4a~N6) HiH
B NS EZIREMEN, AR A A G
BEER, HEEMURTRMEH (40+60) CT
BRAH (N2Ds K3 RURR AR R e i T Jia FE T v
SIS, R R & 2RI A R A
E5 . KRB (N1~N3) Z4HEERAY P RS
BRAELREZER (P<0.05); AWK, p-ax
A B-EHE DRI T R B, TR RN
o e T s ) 300 e o 3 B v R T . T R
JER R A s 4 (1 A7 A A A AT 2550 52 I 51

Hrmisgm RS PR AR

2.6 BREMELXNFHFHATH

2.6.1 ikt SHOCEREE KRR, AR
Prevail Carbohydrate ES (250 mmX4.6 mm, 5 um),
WK (A -2 (B), RPN, 0~12 min,
85%~70% B; 12~20 min, 70%~50% B; i
30 °C; &R 1.0 mL/min; #EFEE 10.0 uL. ELSD
R #2650 C, [AREBRE 2.7
L/min.

2.6.2 ArAEEZRHlE EiH 5.120 mg/mL F %
. 4.985 mg/mL H4.0.556 8 mg/mL Z 24 . 0.561
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9 mg/mL JERE . 0.358 2 mg/mL FH SEHRIE & %) B8 i
Wi, ZBHHFE, KA HPLC-ELSD 5 . DL %5
SR TR, RERRA B VR AR R (XD, H
TR R BE NN AL bR (), ZHilbrrEih sk, 52
HE AR E R ZE A A Y=1.68 X+1.99, R*=
0.999 9, TEJiEIRE N 436.4~5 120 ug/mL P L&
RUf; FpEbaEh & =R 528 ¥=1.70 X+2.33,
R2=0.999 9, fEJiREIKEN 566.5~4 985 pg/mL A
AVERLF: ZHEbREIZ RN Y=147 X+
6.01, R*=0.998 0, 7EiEIKE N 34.80~556.8
pg/mL WM RIF; FEMESRHEIZREIE TN Y=
1.60 X+5.89, R2=0.999 4, {EimikEAN 3512~
561.9 pg/mL 21t B & B SR mcbn it th 253 75 72
N Y=1.68 X+5.70, R*=0.999 8, TEJiEIKEN
22.39~358.2 ug/mL P 2 it R .

2.6.3 WMETTIE SRS A TR T R SRR T
R0, FREURE B RZ) 0.5 g, FEEFRE. KR

A4li7K 30 mL, % %€, FRE i, 50 “CiH ™ (40 kHz)

1000
800
600
400
200

T 4/(mg-g™)

25
20
15+

10 bcbabbbdd

5]

AbFE 60 min, A, FFREFE, KN R
&, B0 (1300 r/min, 10 min) J5HX_EiEH,
BN AR AW . K H HPLC-ELSD #ll5E, itH&
PSR P B SEE  ESERR S, 1R S R
AR, FME. RENE. EIZENE. BRI E
2,64 FSREEESNER AFETEIN T
Je MAC A B SRR S LR 3. (40+80) CHKT
(N3 B M TR S E R T HR
4 (P<0.05), IEF] 18.92 mg/g. Ml T (N8,
HAEWHRTEE (N9 Ja MR 7 A &l Sl & =8I,
I3 1M 16.85 mg/g A1 14.53 mg/g. Tt B T A0
B R TR AR TRl SESE A3 IR B

L 5 A R A G s Ak 8 il 5o M A -
R SEmR & s, S5 IR, LA HE R Ab
HEO AT - H SR S R RN, S B AR AR
S, AR TRIEAE (40+80) CHUX T4
AR 5t 05 A Rk 5 Ak 3 2 ) 8 S 7 i 2 SR, B
BT Rk .

N1

b ° b"bcd : N2

N4
==N6
-7
N
LN

A, b
'c‘c
0 | | |

- A

1
;E\

3 REFBEARICFHAFHELRMEA S S ENELER

Fig. 3 Content of monosaccharides, oligosaccharides and betaine in Lycii Fructus samples by different drying methods

2.6.5 PR EESTER  AFTERINT
WFEFE A TSRS B WA 3. Ml TSR
BERL > EEDYIRNE, EaERE . . RN, H
Tl HEINE S BT m TR PR R, IR
S FRSENEIR 95% . ANIF DT VE TR A MAT T A $%*)"%
JREDHCN 641.05~780.56 mg/g, Hrh gz
IR, PR HEHE 266.67~383.60 mg/g,
TSk (346.20~383.92 mg/g) FEME (17.39~23.48
mg/g). FHHE (6.29~8.19 mg/g) JFiE 7 H = T
/N PURANIRIRL RS R il Ab BRI S5 2R, IR S5
T FEXT B SERE S A BRI BN, AR LB 2 AR Ak
27 #%EH. SEBRERSEESH

271 R SHOCEREIE K222, Waters
Acquity UPLC #%4t, KH ACQUITY UPLC BEH

Amide 2 i5F: (100 mmX2.1 mm, 1.7 pm), i3}
A NS 0.15%FFEZAT 10 mmol/L F R4 /K B,
B & 0.05% FEZ A 2 mmol/L &%k 1) 2 F5VE
BEEEVEAL (0~3 min, 10% A; 3~9 min, 10%~18%
A; 9~15min, 18%~20%A; 15~16 min, 20%~
46% A; 16~18 min, 46% A); EFF & 0.4 mL/min,
HERER 1 pL, AR 30 C.
272 FBUGKM S ROCER TS 7 k2, %Fﬁ
AB SCIEX 6500 plus = 55 PUZE ATl A%,  HLIBE
TR (ESD IEEFH#HA, 2 kNN (MRM)
*A{DI BYEHIE 3.0k, B FIREE 120 C, B
A SIREE 550 °Cs I AS LR 1000 Lhs HEFL
wfr@ 50 L/h; Al <& 0.15 mL/min. B4R
R S8 S RO EP R E .
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273 WHESIERHS BRI ER A ZEER  mgmb). MR (0.111 mg/mL). 4z (0.103

TR IE R, MBS, BCRUST IR E 73 A PR
(0.125 mg/mL). KFEEES (0.126 mg/mL). JuMELE
(0.103 mg/mL). &1 (0.113 mg/mL). A&FFE (0.105
mg/mL) 11 (0.085 mg/mL ) JRIEEIE(0.094 mg/mL)-
fEF (0.090 mg/mL). HIFF (0.105 mg/mL). JiRHzns
(0.111 mg/mL )+ &IEr4 (0.098 mg/mL ). FMEM (0.082
mg/mL). 2-BEMRE (0.094 mg/mL). 2-BiE S
(0.088 mg/mL). 2-/li4AREF (0.127 mg/mL). 2'-fii
AT (0118 mg/mL). 35-FABERR ST (0.105
mg/mL)y-Z % T (0.114 mg/mL) A& EE#(0.083
mg/mL). KA (0.143 mg/mL); FHHERR (0.102
mg/mL). BEER (0.092 mg/mL). &R (0.095
mg/mL). AHFE (0.092 mg/mL). AEIR (0.095

%*3

mg/mL). BEE (0.094 mgmL). HiEEE (0.111
mg/mL). FE&EEZ (0.097 mgmL). ZEE (0.126
mg/mL). FEEE (0.104 mg/mL). 2Z K (0.093
mg/mL). JREE (0.104 mg/mL). KA (0.093
mg/mL) RV R A

2.7.4  HEHASERHIES SHROCERDTIERY, HUAR
WAL 0.5 g, FEEMRE, BT S0mL#ERHH, K
FIALIK 20 mL, FREFE, B2 1h, HAE (40
kHz) #bFE 45 min, FEFREFRE, HAKE LR
M, R, B, B EERENA AR AR
2.7.5  brAEMIZR ] B R IS A DL B
WA AL R (XD, DAETBUNMALRR (YD, 2
PR LR, 4RI 3.

POEEETY S AR PR

Table 3 Linear relation of reference substances

R i dET ey e R 4MERugmlY) | HES i dET ey e R B (g mL™)
REAAR Y=7.02X10* X+198.08 0.994 4 3.88~93.00 [RAAMER r=297X10°X+2.90X10° 0.9997 0.94~15.00
R Y=3.62X10° X+31 296 0.9993 130~20.83 [ y=8.74X10°X+541X10° 09996  0.00038~0.002 40
i Y=1.36X10° X+212.96 0.999 5 0.033~0.540  |%F Y=5.53X106 X—20 002 0.999 4 0.015~0.470
23t Y=1.66X10"X+1.09X10° 09997  0.00021~1.090 00 [ 7=9.09X 106 X45299 0.9999 0.014~0.440
JRWEE 7=210X10* X+1.04X10° 09997 0.034~0.540 ¥ Y=202X106X—12630  0.9999 0.029~0.940
[oRE] Y=6.96X10°X—1.71X10°  0.9997 027~875  [fnnd Y=2.14X10° X+1.81X10¢  0.999 6 0.58~9.25
L Y=345X10°X+326X10° 09994  0.016~16330 [#MEns Y=6.56X10* X+1.0X10°  0.9993 0.021~2.730
VBB Y=231X107X+698X 105 09986  0.0019~3.9200 [R-BESTF Y=8.17X10°X—2.15X10* 0.999 4 0.003 6~0.460 0
VERT Y=3.12X10X+1.04X100 09993 0.0026~03300 [R-BENEH Y=148X107X+338X10* 09999 0.002 4~0.610 0
SRR S E 7=243X 108 X+4.65X10° 09992 0.034~0550 [y-ZETE Y=197X10° X+1.78X10* 09995 0.15~9.50
HARE Y=438X10°X—1.63X10° 09988 043~27.67  |[RABEHE  Y=124X10°X—1.76X10° 0.9993 2.98~143.00
HTER Y =1.30X106 X+1.83X10* 0.9997 0.066~2.130  [FE&K Y=1.61X106 X+1.51X10°  0.9999 0.48~15.33
AR Y=277X10° X+8.57X10°  0.9990 0.94~1500  [KEHZEK  Y=8.11X10°X+2.22X105 0998 5 0.48~15.33
(AN Y =277X 106 X+8.57X105  0.9990 0.12~3167 W& Y=1.78X105X4+6.99X10° 0.9997 9.25~111.00
AR Y=140X10°X4+2.33X10° 09989 054~17.17  |K&ER Y=237X10°X—1.07X10° 0.998 6 0.98~31.33
AR T=142X10°X—589X10*  0.9994 0.58~37.00 |R&E®R Y=350X10° X—2.33X 106  0.998 8 8.08~97.00
e Y=433X10° X+4.64X10° 09993 0.041~1310  |HER Y=2.99X10° X—1.48X105 0.9999 1.08~104.00
LEMR Y=1.01X10° X+80 652 0.999 8 1.94~93.00  |R&ER Y=5.61X10° X—7.96X10°  0.998 6 0.54~104.00

2.7.6  FEa AT AR AR TR T VA AL PR
FORE R, 5% “2.6.47 TR i & A
W, 3% “2.6.17 “2.6.27 TN (3 o7 1 S5 A4k A
E, ORI G T A .

A [R] - H 7126 MU AT 25 1% B R R 1)
o, RIS HEZE R DB REAERELEER
K (R 4, Mg LT 19 Mra i or 2R
(1.06~9.18) mg/g. KAk (1.18~14.63) mg/g
TREERBOR, 17 MZH IR (0~29.72)

nglg. 2-fEMRTF (0.24~15.38) pg/g FlEEHEns
(0.80~13.46) pg/g HEABMEK.

PV AT IR (N9 PR EE | HfC 1 rha B
R B iy, FLREHER . MAZ T R R B i
L REKRRREIL 60.49 mg/g, AR E (40+80) C
TR (N6, 8.599 mg/g) 1] 7.03 f5. EAAE
TR E RN 18 FE FERR & R 4 ) i
&, S EIR 0.75 mg/g, HAEE (9.99 pg/g)-.
JfIH (0.17 mg/g). MR (13.46 ng/g) %5 3 Fi%
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x4 MEABETRAEREEERANTESE (x+s5,n=3)
Table 4 Nucleoside amino acid content in Lycii Fructus with different drying methods (x £+ s, n =3)
FES /(g gh

sy NI N2 N3 N4 N5
BREIR 487.58+32.70 582.7448.72 188.54+4.33 403.89+13.61 589.51+15.22
IR R 6.70+0.30 5.50+0.46 54240.43 6.371+0.26 6.934+0.13
IR 146.08 +12.37 243.08+12.12 67.36+2.17 108.85+1.22 158.26+2.18
NN 931.334+12.89 1479.49478.56 399.75+17.24 870.19426.18  1168.17+8.67
22 5 R 1300.17+85.17 2 045.77+73.02 516.86+12.00 987.97+14.92  1495.78+52.40
JRE R 328.95+10.27 493.58+6.82 141.73£1.51 286.68+2.90 407.19£16.51
FHRIR 2 440.03+55.53 3393.90+52.33 1236.12+11.62 2016.54+168.48 2 742.96+164.09
KA 3384.83+110.01  5390.82+115.86 1454.42+9.80 2858.57+46.29  4178.04+169.78
REAHR 1 629.00+60.63 1950.11421.68 998.7242.20 173432+31.87 1776.51+£42.86
-2 TR 87.33+4.77 126.83+5.01 19.02+0.83 48.5243.30 109.57£6.01
FH i = R 12.960.66 17.98+0.43 6.154+0.06 9.60+0.49 12.2040.50
KNRR 70.78 +6.21 142.23+5.23 55.16+0.67 56.32+1.50 104.86+1.06
=R 537587412291 5118.76+71.90 4408.51+43.68 5188.33+£39.05 5169.71+252.36
BRI 322.81+13.90 480.06 £6.46 190.13£3.16 291.484+1.94 359.23+10.19
BE R 27774137 45.04+2.21 13.554+0.22 36.45+1.57 53.18+5.68
HE R 152.74+6.74 255.13£5.91 111.60£2.90 140.51£0.60 196.99 +6.40
SoE R 270.924+13.29 483.594+9.36 151.14+4.67 225944271 380.79+6.37
SRR 49.74+4.85 102.74+2.93 34.44+0.64 4328+1.11 72.27+1.41
% =R 86.20+2.59 163.00+5.74 54.20+2.35 88.20+3.02 144.12+7.25
REER 17 11243854 2252041930 10 053 £56° 15 402+ 174¢ 19 126 £416¢
SR IE 126.83+31.87 141.77+11.01 167.13+8.28 95.86+4.62 158.25+15.67
5F 2.7440.14 4.5540.08 2.154+0.06 2.754+0.03 4.014+0.18
2-MERE 1.10+0.16 0.87+0.06 1.3610.11 0.75+0.07 1.52+0.15
2 WA 0.90+0.05 3.68+0.58 2.87+0.33 0.6240.07 3.504+0.25
2" M T 8.99+0.76 17.87+1.18 14.8940.59 2.684+0.04 7.90+0.76
2" S S 6.841+0.41 11.3340.73 6.86+0.20 3.1940.09 7.564+0.50
i85 0.1540.0026 0.2240.01 0.9440.23 0.1540.01 0.3940.03
35 IRTEER I 1 5.78+0.81 5.154+0.32 4.6940.12 7.384+0.30 4.174+0.15
Jig M 125.48+5.90 163.711+6.40 105.754+1.26 124.70+6.60 151.1446.01
JiliR=3 49334271 71.71£1.95 54.53+1.33 32.06+1.20 59.66+1.82
il 11.79+0.83 9.84+0.28 10.671+0.24 10.28+0.40 8.51+0.43
WL 2.614+0.17 1.714+0.04 1.7440.09 3.1240.08 1.774+0.11
lilRzs 14.06+1.25 19.954+1.58 17.2340.83 7.3240.33 22.8840.40
IRRIES 82.35+5.85 82.0443.02 64.94+3.54 60.17+1.50 72.77+1.48
JRFF 123.98+4.46 190.52+3.69 208.67+30.67 115.40+3.12 238.53+6.74
VR A 0.40+0.02 0.2840.01 0.2240.03 0.80+0.09 0.3640.04
poU 6.30+0.40 5.4240.39 3.9440.22 5.2140.03 3.9240.20
SAZE 569.62 +44.094 730.63 £21.84% 668.58 +35.94b¢ 472.444+11.40°  746.85+11.582

4 B E/(ug g™

N6 N7 N8 N9

BRI 174.99+6.08 515.53+11.22 268.60+6.82 1949.61+142.36
IR R 3.83+0.08 6.74+0.26 3.07+£0.17 7.67+0.21
W R 60.32+2.52 147.37+7.84 90.0945.17 1470.49+175.29
B2 327.234+21.92 1212.26+42.97 712.73+4.46 11 633.36+508.50
20 5 R 398.68+13.45 1202.58+27.33 802.70+19.10 4459.95+185.70
JRER 123.05+0.84 344.70+3.43 207.64+3.29 2 603.06+31.57
=R 1061.82+19.69 2691.59+11.82 1862.42+42.97 9175.81+£151.47
KA 1181.11+12.75 3351.74+141.26  2227.94420.14 14 633.16+611.14
RERR 793.14+29.39 1514.31+31.48 912.90+20.61 3042.524+101.45
YR T R 13.74+0.39 77.58+£5.03 33.92+1.18 335.30+4.96
FRAR &R 438+0.45 11.004+0.69 5.38+0.45 99.284+7.09
KNRER 52.7940.85 84.41+7.71 80.64+1.76 497.08+-4.89
2R 3930.99+56.76 4965.26+123.76 3 030.56+68.25 5034.04+92.11
BRI 148.29+4.82 325.70+10.21 245.49+2.74 2431.82+62.46
R 20.4940.81 57.89+6.35 47.90+2.09 439.52+16.72
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&K 4
. e U (ng gt
D) N6 N7 N8 N9
IR 92.86+2.16 162.56+6.49 127.77£0.56 705.92+8.75
AR 125.05+4.94 315.70+4.46 185.714+2.58 1 144.10+65.26
SRR 29.6942.60 67.55+2.36 39.4341.10 273.38+12.77
P =R 56.771+2.66 144.821+8.58 71.524+0.18 550.73£54.79
REER 8 599.21473.02¢ 17 199.30+67.88¢ 10 956.40+62.50° 60 486.7941 895.702
JR I 156.504+15.35 126.26+10.91 124.284+7.99 149.93 +28.88
Ly, 1.8640.05 2.7140.08 1.0340.05 9.9940.95
2 AR E 1.284+0.07 1.0740.07 0.3240.02 0.19+0.01
2" P AR 2.614+0.14 0.631+0.04 15.3840.07 0.2440.03
2" it S 13.04£0.70 3.01£0.19 9.24+0.35 2.6410.06
WA S 6.28+0.45 2.4440.09 3.7240.13 2.66+0.16
[i°§ER 1.2340.05 0.1440.01 29.72+0.96 AAGI 2
35 IRHEER I 5.33+0.25 9.034+0.22 9.5740.30 4.0840.20
R s 113.80+1.56 132.79+11.61 74.88 £2.64 128.82+13.19
JiluREs 47.18+1.48 51.88+0.86 132.30+3.11 167.39+6.75
JHURE g 8.06+0.18 5.4040.55 43140.40 4.5440.99
JilIN=3 1.8740.02 2.0740.19 1.7940.05 0.9840.08
g 17.67+0.88 9.5540.65 10.61+0.53 3.50+0.39
19,12y 72.35+1.02 81.15+1.29 73.9840.88 68.131+8.74
R 164.94425.19 204.05436.61 162.80+17.38 195.23+41.24
TR s 0.24+0.01 0.64+0.01 0.12+0.01 0.5740.01
T MRS 3.021+0.18 8.831+0.02 0.81+0.15 13.4641.06
BT 617.24441.12%4 641.66439.73¢d 654.87411.23b 752.33492.74

AAFEREAEREZR (P<0.05)
Different letter means significantly different (P < 0.05)

HIR & & s . PRI S A fid b
QIR LA E Sy, g s (40+80) CHAX
T (N6) AR & AL, X 8.60 mg/g,
Bl 5 40 CHURTHE (N4 HZHRENRIK,
0.47 mg/g.

Jus 5 SRR B S B AR R T RRES
40 C #R AT P IF It il o) I S L PR A% & B R
BOR, RIBEEH (N BZHERS =N 17.11 mg/g,
il (N4) A 15.40 mg/g. ARBilE4H (N1) &%
T8N 569.62 ng/g, MlEAL (N4) N 472.44 pg/g.
Horp 2l AR B 22 S OK, NIL2A 8.99 ng/g, N4 X
N 2.68 ng/g.

ANFRE T RRCTRIMIIC SRR o B (40+
60) C>40 C> (40+80) C, MIZHREE 40+
60) T> (40+80) CT>40 C. ZRFH, HXT
BRPE (40+60) CIRFER, HEEER. DTS E
RE . HIREITREA 40 CHREE T T4 R,
SRR P e T AR KR SR, T milisk
(80 °C) N XA IS FERABSS, P
A2, AR SR TR, 1M 60 CA T
I8, RERe4e kTR R, AR T REF A,
RER e L OR B MAC R S IR AL S, R

&

=iy

FALEF Y RO B L
2.8 BIRIEIEEHIFE (TOPSIS) Z&TFN

AN TR I8 5 3 n T A B S MO AD - AR %S4y
OIMTEE SRR, TN T U7 S (R R ) 5 1 A
PR EERSEE, BBLEARNRMA. N
CEA VI TR 7 6 MAD b S Ay IR,
TR AT L2, ABFERA DPS X 9 #LKFE
W50 PR FRPE R R 45 SR 4T TOPSIS 70 #r,
ZiR N 5.

TOPSIS VAN 25 R BoR, BIR 9 FpA [E 45
THEBHRBEAKKAT N BESREHETE, W
BT e, (40+60) CHUNT I, MG (40+

5 TOPSIS ZATMER
Table 5 TOPSIS comprehensive evaluation

FEA D" D~ itz Gi Hik
N1 3.426 9 1.048 9 0.2343 6
N2 3.0790 1.3521 0.305 1 3
N3 3.704 1 0.9420 0.202 8 8
N4 3.570 1 1.042 9 0.226 1 7
N5 3.2699 1.1527 0.260 6 4
N6 3.757 6 0.867 0 0.1875 9
N7 3.3940 1.122 6 0.248 5 5
N8 3.4899 1.5555 0.308 3 2
N9 1.8745 3.5453 0.654 1 1
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60) CHI AR, LLAMTHE, 40 CHRRTHEE, Bl
J& 40 CHXTHE, (404+-80) CHURNTE, ikt 5
(40+80) CHIN T, HT LR L IR 477 ik
WAL T AR TR TR N E S AR T,
W J7 V2 A AT - 245 0 o o e A o G IR A B T 46
(40+60) CHFHE, LL L 3 Mok 77
HIn TRCAE B TR E . 546, TOPSIS 474
PEAN 5 B, SR B0 Ak 3 S M AT 1 o R
TFE, AFNREHRATFEFLL (404600 CHIK
T i o A A

3 Wig

TG IR [F] 7 v A 3 M AL T Ak
RO BRI, A E TR AT T A
ZHE. Sy, SRR, RHSERR. SME. A A
R R BN B3, Xt a . .
FHEPETEMEE N, ASAGRTRAZHE. &
Ty AR B T 2 O B A T TR AN L AT 08
X5 CHRAP A F TR VER S 2 . AR B
Fi & B g R — 502, HIRHATREA, fEET%
G, BRI EZHE . 28 R AN
Bl DS PR 52 B — e AR B, (R T Bl R s 2
AL I ), R 45 R 5 B R R BRSPS DA,
NI R MR TR 2 B Ry AN SR S R A 4y
SRR o TR TR AN LT AT 4 e IR A B X i i
FRANTTE KIS, MM S 2 S
MRV AR, SEARER, DATE
SRR, YA SE MR, 4R N S A T R
RS KB BRI

AT T2 SR B, A FH e ) S AT B S
KAEAF IR B EIROR IS RIS, iR
W, RIS LEL R A 2o WL Sy SR e T A T i 26,
XA RE SIS S S TIRER IS5, (% 2R5A
BEAN T RIS A . HILESR, BPEBuE A
FT 2R, SRR R ok, SE
WEE RN, b S AT (R R B
WANK, G568 SCHRIF 725 R BB 6 (B R i Fae
PETCH T 5 .

FHRR R A R TR, AR TR MR
T2, BB, SR, IR REIRRA S &
SRR, TR Iy, B MIRC b B i 2
A EIEMRISIAEE 20, (40+80) CF
M, MRt TR R E R S E
2R IR H, SRR & B, 75 (40+80) C
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