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Optimization of processing technology of bran-fried Dioscoreae Rhizoma by
multi-index response surface methodology
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Abstract: Objective A multi-index response surface methodology was employed to optimize the processing parameters for bran-
fried Shanyao (Dioscoreae Rhizoma, DR). Methods The optimization and validation of the bran-fried DR processing technology
were conducted using wheat bran dosage, processing temperature, and processing time as investigated factors, with the appearance
chromaticity value of decoction pieces, Dioscorea Rhizoma polysaccharides, dioscin, adenosine, 5-hydroxymethylfurfural (5-HMF),
and furfural as response variables. An analytic hierarchy process-criteria importance through intercriteria correlation (AHP-CRITIC)
hybrid weighting method combined with Box-Behnken design-response surface methodology (BBD-RSM) was employed for the
optimization process. Results The optimized processing parameters were determined as 15 g wheat bran per 100 g medicinal slices,
processed at 350 ‘C for 1.5 min. Conclusion The established processing protocol is practical and feasible. This study not only
provides a scientific basis for the standardized production of bran-fried DR but also offers a methodological reference for modernizing

the processing technologies of other traditional Chinese medicines through its comprehensive evaluation and optimization strategy.
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correlation, AHP-CRITIC) JB& AL A Box-
Behnken # i1 -1 ] ¥ ( Box-Behnken design-
response surface methodology, BBD-RSM) 1f N —Fi
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TER-FE, BAEEVEL: 0~5min, 1%FEE; 5~15
min, 1%~5%HE; 15~35 min, 5%~20% H 7,
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I-BEF; 2-5-HMF: 3-HkEE.
1-adenosine; 2-5-HMF; 3-furfural.
1 REWE&EAR A). FPLHtilaER B8) #
PRI (C) B HPLC
Fig.1 HPLC chromatograms of mixed reference solution
(A), bran-fried DR test solution (B), and negative control
solution (C)
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4 CUKFEHIFATIRAE

223 A MIE TR RS R BRI 1L 2k
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0.72 ug/mL; HfE Y=50 046.7 X—3 247.3, R?=

0.999 3, Z&MEu 0.29~1.44 pg/mL.
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IONHRFF . 5S-HMF FURRE G B odE i, #4088 “2.2.3”
TR 77 k& R A, R “2.2.17 TR ik
FAFRENE , THEARIREF . S-HMF RO (1715
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Fig.2 HPLC chromatograms of dioscin reference solution
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(A), bran-fried DR test solution (B), and negative control
solution (C)
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A AR VAR 0.5 mL, %R “2.437 WKy
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4 D65, Ml EFLAE 8 mm, )7 RO B 8% i 1E
$19% (specular component include, SCI), ZHHK
IEJE AT E o O P T B 22 A P A
b, I HONH U, &R 3 RIS,
R B gid ik B E S S5, PLL o' b™ (L
ERTRAE, o REBRAGEONE, pREEE AR Xt
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45 = RSD 73N 0.04%. 0.16%- 0.05%, #H
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253 faEtEEE BRI — M E L 2R T
0. 2. 4. 8. 12, 24h &, FEEMEL. o
b*, Z5EH =35 RSD 7358 0.11%- 0.83%- 0.32%,
FHIRE M AE IR 24 h WRaENE RIT.
254 HEEWEE A6 FEID LA P T &
ZACMER 4L, e EEE LT o bY, SR =H
RSD 73514 0.26%- 1.72%-+ 0.82%, FHJi%j7ikE
YR,
2.6 ZEITNERAL

R L 24 7 3 BEE I o B AR 0kt 1L 245 2
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WMEBR>OEE>S M TR EE>EHEET S
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B IRbRIBCE R, AR NER 1. —BUETRR
(consistency index, CR) <0.1, BENL—ZUHEFE IR
(random index, RI) =0.882, FHF ik iAW 56
R R m)—8E, 18 3IRE 2506 2K
2.6.1 AHP-CRITIC E&MBUEMENERE ¥
AHP 7 H1 CRITIC £ 1H A5 3 A A E RER A

H 0 se=wanrocritic/Y wanrocrimic( wanp 78 AHP

T 1 EARET LB BT S RE RS
Table 1 Pairwise comparison judgment priority matrix of

evaluation indicators

IR Ny T ZHE
febr AR BEH

) HaR HeRE 0 AR
ERRTSE 1 1/3 15  1/7 0.0604
Iy FESEE 3 1 12 1/3 0.1623
ENER e 5 2 1 12 0.2879
EZ iy 7 3 2 1 0.4894

I E R E R, ocrime 78 CRITIC vEHE)
BCEREO #ATE SR, 1522 58E R4 R
AHP-CRITIC & A AL $H AHP 1 CRITIC
T E BUE RECE IR A
2,62 ZEETVPMERIE 4 RH%Z CRITIC
%+ AHP £ J2 AHP-CRITIC & &IN5 2 R E
REOTIRI 5 R AT LR BV

LEERSY = UINAN T UM 8 B /NG T RO 1 5 B e
KEX N FRAERNERB+EHEB TN B/ EHE
& RR A X EHRT S ENERN+ RS &2
PR & R EROME X Z & EAE R+ B E/ AR K
B X B ERE RZ%0 X 100
2.7 BEZRII

FRAE ZR D 1 25 ) L2, AR A
2. JEHEE ARSI 3 AR, g TEME
VB R SRR AT R IR 52
271 EEHMHEEE KM AHP-CRITIC Zi& W4
EXAFZEZR B R N TR S ' 2
B MO EMN R T AP BEREHHE S,
10, 15, 20, 25g, ZERWE 3 ME 2, 3, 4R E
N, ZEHE 15 g FERMSGEA VP i, HRFA2

58
10g

15¢g

00 00@@
S IYII E

3 ZHAE 6. 10, 15, 20, 25g) HEEHIHFLL
kA
Fig.3 Morphological characteristics of bran-fried DR
slices processed with different bran dosages (5, 10, 15, 20,
25g)
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*2 TEZRHZREBZFRNRDLARFCEENESEREMERITH (X£s5,n=3)
Table 2 Results of colorimetric measurement and morphological evaluation of bran-fried DR slices with different bran

dosages (Xt s,n=3)

FHE MR/ L a b YT 5 ats FEBE
5 54611096 3.7110.05 10.3440.10 FEEMEE TEES TEEDE

10 5347+1.08 536+0.09 12354009 M, BEFOALS) HEES BIER

15 51.95£1.04 6.34£0.07 11.6710.04 BHGBEGMMEEG, BAROSMENS BKAEES BILER

20 51.11+1.12  6.74+0.08 11.07£0.06 #HFEh EHEABIR B EH

25 50.98+1.07 6.35+0.04 10.90+0.03 &R AR M FEFERIRE 2N

®3 TEZHRAEZFRIRBLAGRA S ENEERRMIIFEETST (X£s,n=3)
Table 3 Comprehensive score of content determination results and weighted analysis of bran-fried DR slices processed with

different varying bran dosages (X £ s, n=3)

g ik DT (ng g™ EHUEH/ £ W) AHP-CRITIC

g T 5-HMF ke (ngg™) Lt s
5 49.95+0.03 7.0540.04 0.0020.00 185.5540.72 924.28+52.35 59.5140.18
10 52.3540.02 10.05+0.01 0.0020.00 212.30£0.58 980.80+£65.47 66.09+0.21
15 52.3540.01 13.80+0.02 6.00£0.03 363.13£0.31 703.14+47.89 69.49+0.23
20 45.3040.02 12.15+0.02 5.40+0.05 71.23+0.44 1170.26 £62.56 69.324+0.16
25 60.45%0.01 12.1540.03 7.3540.05 7428+1.03 841.04+53 .41 57.0940.19

SR E BRI 1L 25 R “ DT B B e e s, AR 250 C

FEPE, BEHERS, AREEHHERN 15 g. :

272 JAHNREEHESE R AHP-CRITIC 454 V4 300 C E

XA R HR B SN RO B 2R

MBS R AT A . BRI E 350 C ) ‘

250. 300. 350. 400. 450 ‘C, 45 WL 4 Fi 4. o & o &

5, GEREIR, MIBRIE 350 CREMINLA TR wT @ & Q 2 @

B B OSIE BRI + 0000 0@~

M, AR, WA EER, W IR AR

#3350 C- X _ o B4 MEHIRE (250, 300, 350, 400, 450 C) HyERH

2.7.3 It AI# S SR AHP-CRITIC 54 745> b5k B

AR AN FI A RDRE it (K /931 oy 5 B 200 Fig. 4 Morphological characteristics of bran-fried DR

%&@Jgﬁ E‘Jéﬁ%lﬁﬁf é/%ﬁ‘\ﬁﬁ‘ o %%}@ Hrﬁ’J Hﬂ‘ I‘Eﬂ slices processed at different temperatures (250, 300, 350,

1.00. 1.25. 1.50. 1.75. 2.00 min, £5% & 5 f1 400, 450 C)

*4 TREHEEERMNRKGLGRFGEENERMERITHER (X£s5,n=3)

Table 4 Colorimetric parameters and morphological evaluation of bran-fried DR slices processed at different temperatures

(Xts,n=3)
L)L/ C L a b CIEERES S FEBE
250 53.91+0.73 4.46+0.03 10.69+0.05 H BB TEES ToEETE
300 53.66+1.10 5.26+0.09 12.3140.12 T TEES 18 WAEBE
350 51.994+0.56 6.50+0.06 12.10£0.08 W H B A WEHEES 18 WAEBE
400 51.44+0.92 6.81+0.07 12.05+0.06 RERE FEHRIR B2 AER
450 47.61+0.45 7.17%0.01 7.66+0.03 KRt FEHSIREY i

6+ 7, SRR, KHINTE 150 min FERIEEEIE GEBEE 0, LB, A B, BRI
i, HAF S MAUE R IR “PIse s IR 1.50 min.
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=5

T EIHEHREE R

KR EENERMRSTEREFIER (XLs,n=3)

Table S Comprehensive score of content determination results and weighted analysis of bran-fried DR slices processed at

different temperatures (X £ s,n=3)

LI/ NG (pgg ™) EHEA/ 2/ AHP-CRITIC
c iR 5-HMF T (ngg ™" (ngg ™) TS VN
250 48.0340.02 6.45+0.03 0.0040.00 158.08+0.65 903.78 +54.27 57.56+0.14
300 46.65+0.02 9.60+0.02 3.9040.03 130.3040.82 987.64463.58 63.1340.22
350 57.90+0.01 11.8540.02 4.80+0.04 426.58+0.38 914.96+55.13 81.84+0.19
400 51.30+0.02 10.5040.01 3.4540.02 236.7340.53 735.44449.62 61.09+0.15
450 74.70£0.03 18.1540.04 5.55+0.05 68.55+0.91 873.34+53.06 58.06+0.11
2.8 BBD-RSM it ERM L Z5MaHI T2
100 min 2.8.1 BBD-RSM R #il 5455 MynpHEE®
125 min SPSEIREE R, RS R R &AM K, A Design-
Expert 13.0 4% 11 BBD-RSM 14k &k kb 111 25 0 ]
1.50 min T2 %, UEHHE (XD BHEEE (XD,
“ 5 ST E (X3 EER, a7 3 BRIE 3 K5 T
1.75 min ) & § ) & %, 3L 1L 08 —1 TS, BRI K
Q‘: @ é — PRI 8, ULEAERD NIENTebR, BARI%

2.00 min w ‘ f/

&5

iRk

MaFIETIE] (1.00. 1.25. 1.50. 1.75. 2.00 min) FY%E
FrhERIbL

Fig. 5 Morphological characteristics of bran-fried DR

slices processed for different durations (1.00, 1.25, 1.50,
1.75, 2.00 min)

THE SR 8.

282 TR EEIE KA SEE
AT HEEA ALK B, SR CRITIC 5% 17 4
(K11 1o & AT L o i, BUCE A4 AR
® 9, EEAEBEOHE SN TR NSRS
W, ARILE 8.

6 AREIMEHIREERMHKLLAKRACEENERMIKITHIER (Xts,n=3)
Table 6 Colorimetric parameters and morphological evaluation of bran-fried DR slices processed for different durations
(X*xs,n=3)

1] B[] /min L a P 5 Ak I
1.00 5320+0.83 4.68+0.05 11.01+0.04 HEHHEAMN EHEES  TTER
1.25 5249£0.17 4.91£0.09 1044%0.10 #EAMG, BAFIGS AL EHEES  HILER
1.50 52454059  6.5720.02 11.25+0.06 3 HGBMEG, BAGOQOMNS  EEEES HILER
1.75 4998+0.62 6.55+0.03 10.194+0.05 #1FEE M FEHRBIR  HILE
2.00 49214091 6.73+£0.06 7.3940.08 FEEOBEEE T FEREIRE T2 EN

#=7 TREMEHIFEEZEMNFKLLARAE2NERMRANEEENLER (X+s,n=3)

Table 7 Comprehensive score of content determination results and weighted analysis of bran-fried DR slices processed for

different durations (X +s,n=3)

i 5]/ PTG (ngg ") ERET/ £ g AHP-CRITIC
min Jir 5-HMF R (ngg™h) LERVES
1.00 55.80£0.02 1470£0.03  7.20£0.04 1549542068  803.14+51.37 65.30%0.14
1.25 68.10£0.01 1680£0.02  6.75£0.04 201232055 6963044825 63.9420.20
1.50 47.85+0.02 17.554£0.04 8552005 461504035  855.32+54.89 85.4540.09
1.75 75.3040.03 18.154£0.04  7.50£0.04 254984050  650.96+47.93 70.3140.17
2.00 66.4540.01 16.0540.03  4.3540.03 177454072 677.04£49.12 65.03+0.18
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Table 8 Levels of experimental factors, experimental design, and results of BBD-RSM

. ) N F IO (pgg ™) 5 E2 1l [EAERIES LAV
AR Xilg X/C  Xs/min ) )
IRt 5-HMF B¢ ocrme B2F/(ugg™) (ugg") L* 4 b° ocrmic AHP CRITIC AHP-CRITIC
1 10(-1) 300 (-1) 1.50 (0) 67.50 7.35 3.45 0.6133 13335  618.98 47.69 4.21 10.38 0.7109 72.55 61.21 67.96
220 (+1) 300 1.50 79.80 840 3.60 0.6740  121.70  525.46 49.52 3.61 12.61 0.715 1 65.09 57.73 60.90
310 400 (+1) 1.50 59.40 6.45 4.50 0.6848 13833  478.71 51.10 4.01 10.12 0.694 8 63.11 59.70 59.77
4 20 400 1.50 88.80 13.65 4.50 0.8985  66.78  541.06 45.94 6.73 7.43 0.8569 73.03 57.01 66.72
510 350 (0) 1.25(-1) 94.95 10.50 3.15 0.7245 16130  529.06 44.83 436 10.28 0.716 0 69.15 66.37 66.08
6 20 350 1.25 98.85 12.60 4.95 0.9289  104.80  494.30 44.63 3.58 10.11 0.644 1 66.66 60.88 64.21
7 10 350 175 (+1) 99.90 12.45 3.45 07919 14333 475.11 46.90 6.22 7.00 0.804 5 68.69 64.83 64.60
8 20 350 1.75 7290 9.90 5.10 0.8302  112.10  571.04 4521 5.83 8.08 0.7927 73.23 62.62 68.42
9 15(0) 300 1.25 68.10 495 225 04551  214.65  583.05 55.92 3.32 10.42 0.652 1 67.55 68.44 65.11
10 15 400 1.25 73.95 720 4.20 07001 11555  607.03 53.84 3.32 9.58 0.628 7 70.08 59.25 66.55
11 15 300 1.75 84.75 7.50 1.65 0.4905 20523  637.06 49.59 5.42 9.49 0.7992 75.92 71.03 71.38
12 15 400 1.75 69.60 8.70 525 0.8208  113.65  559.05 45.13 4.61 7.03 0.661 4 68.93 60.95 65.77
13 15 350 1.50 95.10 9.45 4.80 0.8441 257.90  788.13 51.67 4.74 10.00 0.757 3 90.20 91.74 88.80
14 15 350 1.50 96.00 9.90 4.65 0.8372 25545  804.79 51.08 4.76 10.14 0.760 6 90.23 91.24 88.68
15 15 350 1.50 94.80 9.45 540 09006  252.98  780.90 50.69 5.22 10.00 0.796 6 92.19 92.91 90.45
16 15 350 1.50 94.05 9.60 5.25 0.8900  265.68  818.08 50.76 4.86 10.29 0.771 8 91.53 94.37 90.37
17 15 350 1.50 93.75 9.15 4.95 0.8506  246.05  816.88 50.95 4.77 10.23 0.762 9 90.10 90.03 88.36
R"I DTS CRITIC RESH #F 11 CRITIC ZZENENHER
Table 9 CRITIC weight analysis of small-molecule Table 11 Results of CRITIC comprehensive weight
components analysis
fabs  ERERME BT BEREE BEY% T H TRV fabnr kit BEEE BE%
JiRE 0.009 1.106 0.010 22318 INFTFRGEE 0.011 2.433 0.027 26.461
5-HMF 0.014 0.900 0.013 28312 ZHEE 0.012 1.633 0.019 19.154
P 0.016 1.434 0.022 49370 EWEESE 0.023 1.898 0.043  42.895
A 0.005 2.204 0.012  11.490

283 EHEH. ZHEENESER ZFHEH.
ZrE s ENELS RN 8.

284 EENESR MHEZELCT 17 MR
BT . B SAHRERE LY o b HHTEIES—
TeAbEE, SRA CRITIC ¥EX 8 FEEAE AT BLE 404
BUE 45 R W3R 100 ARYEBCE RECHF & AR
LR GV, SR IE 8.

2.8.5 AHP-CRITIC E&MBUEHT 4G /INr+
W EeE. EREHSE. LA ZHESENG
FEAH 4 NREPILEE VRS, ATSERE T, &
BN, ZZEVES WK 8.

F10 GEENESHER

Table 10 Results of chromaticity value weight analysis

R ARt bR EEE RE/%
L 0.004 1.972 0.008  11.927
a 0.012 3.108 0.039 58417
b 0.009 2.221 0.020  29.656

28.6 BHMMEETTEHHT KM Design-Expert
13.0 BAF X LRGP AT AR 70 i, 33 = iIkZ 7t
B FE: 22 E 14 =89.330+0.230 X;—0.817 5
Xo+1.030 X3+3.500 X1.X>+1.420 X1.X3—1.760 Xo X3 —
13.430 X;2—12.060 X»2—10.070 X352, R2=0.997 2,
Rw?=0.993 6. MK 12 FZEHols, A F=
277.12, P<<0.000 1, LHIERMNH BEME, TRk
I F=0.6323, P=0.6319>0.05, KNI EE,
W% (0] A J7 REAE BEAN 1B U3 DX I N 46 1 0 R
Ufo M FAERTEN 3 ANRIEX S8 A VR4 B2 IR T A
Xz CHURIIFED >, CRRE) >Xx (FEAED.
Xon X ZREE (P<00D), X) ZRARE (P>
0.05); XiXo XoXs X HZFREZE (P<0.01), X1.X;
THZERRZE (P<0.05); IR X2 X2 X2 %
F¥IMNEE (P<0.01).

2.8.7 WANEISHT KA Design-Expert 13.0 344
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Table 12 ANOVA results of regression model

JIFERE PR AEE ¥ FAE PH  REW|EFRRE FLAM AHE ¥ FE PH  BEN
B 209073 9 23230 277.12 <<0.000 1 HrEFH| Xxi2 759.97 1 759.97 906.59 <<0.000 1 &%
Xi 042 1 042 050  0.500 4 X2 61237 1 612.37 730.51 <0.0001 #ZEE
X5 535 1 535 638 0.0395 §F | X2 42695 1 42695 509.32 <0.000 1 #E#
X3 845 1 8.45 10.08 0.0156 &3 W7z 587 7 0.84
X1Xa 4907 1 49.07 5854  0.0001 #HEFE| I 189 3 0.63 0.63 0.6319
XX 8.09 1 8.09 9.66 00171 &3 | 4igz 398 4 1.00
XoX3 1243 1 1243 1482  0.0063 HEZE| &F  2096.60 16

PRI RE, A2 [P VIR 22 73 A 45 SR 2 i
b2 i P R S R, TR B E (XD,
HIREE (X HUHIE] (XG) XERETE HIFEIE .
A DRI 2R PR A2 ELATE RS Wi ISR D 5 10 ) P 25 v £ Pl A
M [ TP R 7, P T P R 55 2 P T A L e

A2 HAR R i AR VR PR B0, il IR BE, Sk
ML, MM SEmEAERIT i, 0K 2
NHEERMAZ AR AR, BARGERILE 6. 4itrs
VIR S AP g i A NN V52
N XXo>XoX3> X1 X50

100 | — 100
&
i 80 &80
Kt | | 4o /
% %
=60 jlt 60—
380 i3 1.65
X,/C 320 12 X/g Xs/min 1.35
Gt
380 {/
o :
o <
320

X]/g

Ee6

X]/g
FEZRZEER 3D HiEENFSKE

LAV

P

12
GEE

X]/g

LA

1.65
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320

380
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Fig. 6 3D response surface plots and contour maps of interaction of various factors

2.8.8 AR L 2T AR A R AR AR AL S 1
BB L 2 AR T2 N iHJE, 100 g (L2
AN 15.0 g &k, 348.1 ‘CIb# 1.51 min. Z54H
VESERR, K L2 MG, 100 g (L
A 15.0 g ##k, 350 ‘CIbl 1.5 mins

2.8.9 IRUFIAES AR HRERE S T EHET 3 #Hik
b, 1M (R EZH) 2020 AR 0213 J ]
TN “ERIVE” 4 3 HERERIS LG, T ER 6
WFEMER GRS, AR WK 130 3 kIR Ee
i 2R A VRS F41E N 88.97, RSD A4 0.49%, #£il

A 89.38, H S51E4 T 2HI % HIEID L 251
ERBUN, UG R T 2 545 T 26 %1
BRI\ R RN ERE, T 2RE. Wi A
SIS A T 2R T 2 I T2
S8, FUONERD IO R BRI S
3 it

DAREE AR I, L&A 2. B R
TR ARG ME 0012, RSibwf kB, i
TIRFER MM K, 7ERAH R F IR B R ) R)
B, FEEEE R HIATGE S IRERAISIGEES
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Table 13 Results of process validation
ok SO T Rkey) BB B eEn AR i
RtF 5-HMF Bl ocrmc (ugg)  (ugg) L* a* b ocrmic  LEEVES
RETZ 1 9423 962 473 08421 263.50 789.32 50.78 4.87 10.28 0.7727 89.35 88.97
2 9458 957 447 08186 26343 819.28 50.68 4.71 10.15 0.7555 88.50
3 9440 965 479 0.8481 256.88  796.50 50.40 4.82 10.23 0.7665 89.05
g T¥ 1 9357 945 468 0.8327 25150  780.90 50.65 4.92 10.14 0.7736 88.54 88.58
2 9428 9.60 453 08241 25443  788.13 50.59 4.75 10.05 0.7566 88.22
3 9414 945 467 08332 261.88 803.71 50.29 4.86 10.18 0.7685 88.98

LS, SR gs Bt T B E T, %
KX PREEZR M AT E - 5S-HMF FUBREE 1 1
1) 3 R O 288 S A S N A TR R R P, R
2y B R SRR N TR R R,
B i IS M TR A BT S DA 3], A
WA R R, 2. R, i
H\ 5-HMF FUg RN 1SWE g gk 1L 24 M 1) T2 10T
Wrigbs, XTI L2 T2 R H N 1E

JRE AN EEE .
H2 Y [ B B 2 A G ) M 2% i AR

Jo B B AR, AR PRI AR AR AT 2 58
PRI . ITAESR, 825 AR S
BATEARAE, CLEZEE IR bR T ] T 240
ARIOL, A 2 M R IED T, AR R VRIS Ty
T, & 7 H2am T2 A 25 ik
PEAMA R o ASHIF 0K € 224300 k00 L 245 F A W
AT RAE, AR08 T EUWHERNTI,
ERIS L 25 T2 E A FRAEAGER L TR
WA

AHP-CRITIC A MAGEIEIL G AHP V5/E
FRbs B A7 T L5 CRITIC X 4R bR
BUMEFEMT, TR E ARSI
WEM AR EHIERE, BBD-RSM {EA—Ff
BRI SEIG T T, FTLAR G T 2 R 3R M IHLAS
AR AP EH bR SAB 120, G id e i B AR A
SEHLSRIG AR AT, Sl R Gk, ek
I RAE L ZESHBONEE R 15%, MHEEE
350 °C, MUkt IE] 1.5 min. 1% L 22 R 78 fRAIF
TR AR BT G 25 R E B TR, e R PR R fR
B LZ ARGy, SO s AR e 1 .

VR A IR SR B, AR IARIR AR T 300 C
B, MELUAEME G T “ BT AR O 5%
FEOT, WOERE 300 °C oy R HIR S A

FERKE AT B AE L] TZE 20N 0L 350 CHIA
HFk, PRI 330 CIBHl 4 min, HEiR A
I kA T2 % O FEAMREAR . il & A7
15148 T2 b BA — SR, X —Bhessifon
BRI TEWRE SR E SR TR . ASHTA
ZERABON BRI (L 25 AR AEAL A P S 1 T B4R
i, FERAMZEE VR A T2 s tn)
Hoe 28 T2 R 5%
FBAFAR FIAAEH ) FRRALEAZFR

SE R
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