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Study on quality evaluation of whole process of Atractylodis Macrocephalae Rhizoma
processed by stir-frying with wheat bran based on near-infrared spectroscopy
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Abstract: Objective To quickly assess the quality of Baizhu (4tractylodis Macrocephalae Rhizoma, AMR) processed by stir-frying
with wheat bran using near-infrared spectroscopy (NIRS) in conjunction with chemometrics. Methods The NIRS of AMR processed
by stir-frying with wheat bran at various stages of processing were obtained using TQ Analyst software. The qualitative discriminant
analysis model of AMR processed by stir-frying with wheat bran in various processing stages using the orthogonal partial least squares-
discriminant analysis (OPLS-DA) method was established using SIMCA software. Furthermore, the best modeling parameters of the
calibration model were screened and externally verified using the correlation coefficient, root mean square error of calibration, root
mean square error of prediction, and performance index as evaluation indexes, and the content of characteristic components was
determined by the HPLC-DAD method as a reference value. Results The qualitative model was able to predict four distinct stages of
AMR processed by stir-frying with wheat bran, according to the OPLS-DA results. The calibration model was the best when the OPLS
method was used to establish the model and the number of principal factors was all selected as 9, with the detection spectra of 8
033.95—4 030.50 cm™! and 9 677.05—9 194.93 cm™! bands, using “multiplicative scatter correction (MSC) + second derivative
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(2ndD) + no smoothing (NS)” for spectra preprocess, according to the results of screening the best model parameters. Additionally, the

R values of five characteristic variables were all greater than 0.96 and external verification errors were all less than 10%. The content

of characteristic components of AMR showed a trend of increasing first and then decreasing with the increase of processing time.

Conclusion This approach offers a theoretical foundation for quality control of AMR both before and after wheat bran frying, and it

can rapidly anticipate and assess the quality of AMR processed by stir-frying with wheat bran during the processing process. The

established method can rapidly predict and evaluate the quality of decoction pieces of AMR processed by stir-frying with wheat bran,

providing a theoretical basis for the quality control before and after stir-frying with wheat bran of AMR.

Key words: Atractylodis Macrocephalae Rhizoma processed by stir-frying with wheat bran; near-infrared spectroscopy; chemometrics;

orthogonal partial least squares-discriminant analysis; quality evaluation; atractylenolide; atractylone
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Table 1 Information of processing samples
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Table 2 Information of raw and bran fried AMR samples
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Fig. 1 Appearance of raw AMR pieces (A), insufficient processing of AMR pieces (B), bran fried AMR pieces (C) and

excessive processing of AMR pieces (D)
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22,1 AEKSERINH S RS R 1 g,
BT 50mL B0EH, IMATIKLEE 10mL, %,
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R R E RN 156.4. 1 564.0. 3 128.0.
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ARG I Y=49.695 X+0.022 3, r=0.999 9, £k
JuH 6.8~68.0 pg/L; HARNWEE I Y=43.174 X+
0.142 4, r=0.9999, ZTEH] 15.7~785.0 ng/L;

TR ¥=24.069 X+0.192 9, r=1.000 0, Z&I%iE
156.4~7820.0 pg/L; 45 53 B &0 5t Jot Sk
HIETIAZM R R
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0.02%, ZRFWIZITIEHELIERL .

2.2.8 MIFEFEICRESE  HU6 M EEIARFES (s
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AR R o3 B M o At L 50 HER i 110 £ 0 ]
LB 20 [EISRT B AT A2 5 HEAS [F B B i
VERATIGE, FELHE B AR E S A,

iR WK 3 Fron. T EARNE T 1L I & EK
X, MOHET 3MERNBRRAE, FRRHERE
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BIRAF KA TELHIZE 11 280 & Bk B e,
HAWR P AL 6~10 SRR E. mAARN

0 10 20 30 40
t/min
1-FAR AR ML 2-FORNES I 3-FARAEE L 4R .
1-atractylenolide I1I; 2-atractylenolide II; 3-atractylenolide I; 4-atractylone.
2 REMES W, HFPBEAR#ER B) MEAKR (O)
& HPLC-DAD
Fig.2 HPLC-DAD of mixed reference substances (A),
bran fried AMR sample (B) and raw AMR sample (C)
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peakal|: i RS A e

Fig. 3 Changing trends with processing time of

atractylenolide I, II, III contents (A—C) and sum of
atractylenolides ITI, IL, I contents (D), atractylon content
(E) during processing of bran fried AMR
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fig 1 AR E A 5EARE S 2B EAMEL, &
B AR ZE RN G EE, AEYH
AR B AL HIES B4 11 min £ 45 .
2.3 EEBEAREHI ST IERE S NIRS BIRE
WFE I 5 506, BMFEmEL 10 g,
RE IS GIINA R T, W, fIfRNES
50, SREGIE . SRAE T ORI BRIB S, I3
X814 3999~10001 cm™, ;¥ 8.0cm™', iR/&
(25+2) C, ARHEREE 45%~50%. &FEFH
3R, A6 A R il 1 NIRS, 3R15 1) NIRS
KL 4.

10 000 8 000 6 000 4000
viem™

B4 FHKBAREHEIIZHS NIRS B

Fig.4 NIRS of whole process of bran fried AMR
2.4 NIRS EMHHIRIRBAIE L

KH TQ Analyst 9.8 AR A GIEER . K3k
BEHE S SIMCA 14.1 B B+ 50 it
Hil AR AR 3 NS JBHIA R Bk
PLAMEHIRIS 4 95 R OPLS-DA W J7 8 %k
IO ARSI A R e AR, s a R 5
Fime LA R Q> PR AU MERE . Horp R2ARER Y
MPLEFERE, QMERBA T GE /7. —MAA,
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IR B R R m TR 0o AR 5T S AR A
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0.5 a ! ".:.
~ A "A‘A
= e A
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o N )
ks *%/
-15 —
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1.000 43*t[1]
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Fig.5 Classification diagram of qualitative discrimination

model
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il A R A
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0.8 "
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Fig. 6 Permutations verification diagram
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(root mean square error of calibration, RMSEC). il
M TTHRZ  (root mean square error of prediction,
RMSEP) F%:fE$a%L (performance index, P1) N1F
yads, TG k. BEE, DAMHRR
£ R FAE X IGUESS T MR % (root mean square error
of cross validation, RMSECV) Nf&htr, Btz X5
UEVE, BT IERIARL . HE— 20 B A AU i
TIREE % oy i, 5 LR E AT R, VRN
A B T
251 RIEEMEIEERR S SR BARR:
a3 NIRS BIAE 7 Fros. KFE s B R E
EEWIEE, & RESFTERENE 3. 4R
K, BIBARET RS I B B F e
TRIEER T, 56 @EsR,
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7 BRORBARIER NIRS
Fig. 7 NIRS of AMR in different batches
*3 RIEESWIESEHIXIS

Table 3 Division of calibration set and verification set

FiE S HEE/ (mgg™)

o B IE4E IGAE4E
HA A 1T 0.016~0.447 0.023~0.299
HAR A 1 0.047~0.425 0.091~0.277
HARNEE I 0.089~0.411 0.094~0.298
AT 0.253~0.993 0.330~0.794
P i e 1.910~10.176 2.698~9.085
252 ZIURIEEAMESR  H AR

R E RS ik (principal component analysis,
PCA) S/ 3% (partial least squares method,
PLS), 54 R. RMSEC Ml RMSEP X it A5 A [ 4
WHRERATHSE, S5 WK 4. R F THTEAR R A 12k
PESR RBFEANTT ), ZENMEREE 1, W2k
Fk5R. RMSEC F-T Wi () i) B R B2, M8
UK, ULIEEE AT B S, DR EE o A
AR . RMSEP H -4 B Tl ) AR 12, ek
/0N, Ul BRSSP FROIRG PR vy o WO AR N 1%
A BRI RMSEC 1 RMSEP P 55 5 (1 R {51200,

F4 ZIUKRERAR PLS. PCA SRIEEEFFM
Table 4 Influence of multivariate calibration techniques
PLS and PCA on calibration model
et E RBERE R RMSEC RMSEP
PLS HARNES T 0.8719 0.003 14 0.002 51

HARMNEEI 07520 0.003 14 0.005 37
FIARABET  0.8477 0.00245 0.003 48
A AT 0.6425 0.09470 0.093 40
P i 0.8301 0.00686 0.04190

PCA HARNEE T 04980 0.00526 0.005 94

HARMAEEIT 05058 0.00405 0.004 60
HARAEET 05790 0.00363 0.003 77
AT 04353 0.10800 0.129 00
P i e 0.5059 0.01020 0.01140

M4 R AT, PLS THEEHIIRE# B = T PCA HE
%, WOk PLS tHEVAE LA IERAY

253 DGRBS ERILE BN, Jhik
FBEPOUE T —HIEFAER, FHFHEXNGIER
BBOHAT AT, AR PR B2 S v ff . AR Sk
S AEKH PLS VAL E BRI, 181 TQ Analyst
BRA R G BOsATHESE, [RIINRA R. RMSEC.
RMSEP 1E N GEHRR, WG BB AT A« 2%
75 MR BUE B 8 033.95~4 030.50. 9 677.05~
9 194.93 e I, ISP AR FF) o 0 FE A

254 OGUETIALE 7ML SE AL NIRS SREE
W, TR, A B B AR G
A6, FE RO YY) 5 B 5 R 3R 3 BOG B AR
E, BT ADERNGEE. Kk, XHeifniasgit
TRALEE, DASE B i FRNRE 2 o T 50 R FH 22 o
R IE (multiplicative scatter correction, MSC). ¥x
HEIEASA 5484 (standard normal variate transform,
SNV). JEEEIEIE (spectrum, Sp). R —Fr 54
(first derivative, 1stD). K61l —Br S 40 (second
derivative, 2ndD ). norris “F-#§ (norris derivative filter,
ND). Savitzky-Golay # F1°F¥§ (Savitzky-Golay
filter, SG) AT F (nosmoothing, NS) Xf)gii
HEAT AL R AR LA R. RMSEC. RMSEP M4 %2Hg
b, GERIFE S, KA “MSCH2ndD+NS” FiisbEE
J7iERE, R {H# 5, RMSEC. RMSEP ffifi/h.
K “MSCH+2ndD+NS” St i dhAT sk 2 .
255 TR THEESE  ERE TR #L
B B EOP IR, SO AR B AL 73 1) i AR
W, T EEIEA, SR PLS 7512 AR A
HITRIN G SR FERA T — MR EER AR AS AN
LR THRBOE 2, SRR, I
&7 R AERTHORPURDR, el gEr
AREESZER, NNSEE R TTNGE /e~
[%. RMSECV 1Tk Z= 7 J5 il (predicted residual
sum of squares, PRESS) #FH{E+RFR, LARFT
TR AARPNES T 1L 1. BEAREA A AR P
SRTRIFEN o 2432 875005009 9+ 9+ 94 9 A9 IR,
AL RMSECV A AIC, TR FE &

2.5.6 SFHEAEMHIER  REGIES M ZRITR DK
PR [ REAL PRI Rank J& 3275 0) Bodfs x5 FRER BB Y
HEFp s R o e E A RIIT, I Rank #E HOHE
A CHBGBRO, BTRe R wE ] SR
B 8, 4%k Outliers fifk, ANt 5EHT K H IFE
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x5 AEEEMAET EXEEREHFMN

Table 5 Effects of different spectral pretreatment methods on quantitative model

E52) T AL B 77 V2 R RMSEC

RMSEP AL B J5 i R RMSEC RMSEP

HARMNEE I MSC+Sp+NS 0.2578  0.005 98
MSC+1stD+NS  0.2499  0.005 99
MSC+2ndD+NS 03757  0.005 73
MSC+Sp+SG 0.2578  0.005 98
MSC+1stD+SG  0.6299  0.004 81
MSC+2ndD+SG  0.2925  0.005 92
MSC+1stD+ND  0.2432  0.006 00
MSC+2ndD+ND  0.2645  0.005 97

AAR A EE 1T MSCHSp+NS 0.0131 0.004 97
MSC+1stD+NS  0.1260  0.004 95
MSC+2ndD+NS  0.2685  0.004 81
MSC+Sp+SG 0.1031  0.004 97
MSC+1stD+SG  0.1260  0.004 95
MSC+2ndD+SG  0.1190  0.004 96
MSC+1stD+ND  0.1260  0.004 95
MSC+2ndD+ND 01137  0.004 96

HAR A I MSC+Sp+NS 0.4873  0.003 00

MSC+1stD+NS  0.5044  0.002 96

MSC+2ndD+NS  0.676 6  0.002 53

MSC+Sp+SG 0.4873  0.003 00

MSC+1stD+SG  0.5044  0.002 96

MSC+2ndD+SG  0.6967  0.002 46

MSC+1stD++ND  0.5035  0.002 96

MSC+2ndD+ND 04997  0.002 97

MSC+Sp+NS 0.5181 0.075 80

MSC+1stD-+NS  0.5321  0.075 00

MSC+2ndD+NS  0.9071 0.037 30

MSC+Sp+SG 0.5181 0.075 80

MSC+1stD+SG  0.5321  0.075 00

MSC+2ndD+SG  0.7041  0.062 90

MSC+1stD+ND  0.5320  0.075 00

MSC+2ndD+ND  0.5579  0.073 60

HANE A MSC+Sp+NS 0.3265 0.01180
MSC+1stD-+NS  0.3235  0.011 80
MSC+2ndD+NS 03749  0.011 50
MSC+Sp+SG 03265 0.011 80
MSC+1stD+SG  0.3232  0.011 80
MSC+2ndD+SG 03405  0.01170
MSC+1stD+ND  0.3209  0.011 80
MSC+2ndD+ND  0.3319  0.01170

o
Z
=

0.003 65 SNV+Sp+NS 0.2595 0.00598 0.003 43
0.003 15 SNV+1stD+NS 0.6441 0.00473 0.00298
0.001 87 SNV+2ndD+NS  0.3719 0.00574 0.002 57
0.003 65 SNV+Sp+SG 0.2595 0.00598 0.003 43
0.002 14 SNV—+1stD+SG 0.6316 0.00480 0.001 69
0.00306 SNV+2ndD+SG 0.2990 0.00590 0.002 22
0.00271 SNV+I1stD+ND  0.2444 0.006 00 0.002 02
0.00369 SNV+2ndD+ND 0.2715 0.00596 0.003 47
0.01070 SNV+Sp+NS 0.1748 0.00492 0.008 88
0.01270 SNV+1stD+NS 0.1236 0.00496 0.013 20
0.01190 SNV+2ndD+NS 0.2706 0.004 81 0.012 50
0.01070 SNV+Sp+SG 0.1748 0.00492 0.008 88
0.01270 SNV+1stD+SG 0.1235 0.00496 0.013 20
0.01420 SNV+2ndD+SG  0.1172 0.00496 0.014 30
0.01270 SNV+1stD+ND  0.1236 0.00496 0.013 20
0.01340 SNV+2ndD+ND 0.1118 0.00496 0.013 70
0.00920 SNV+Sp+NS 0.4886 0.00299 0.006 47
0.001 62 SNV+1stD+NS 0.5099 0.00295 0.009 34
0.001 09 SNV+2ndD+NS  0.6874 0.00249 0.004 48
0.00922 SNV+Sp+SG 0.4886 0.00299 0.006 47
0.001 62 SNV+1stD+SG 0.5098 0.00295 0.009 20
0.00373 SNV+2ndD+SG  0.6993 0.00245 0.004 43
0.00153 SNV+1stD+ND  0.5082 0.00295 0.007 94
0.001 84 SNV+2ndD+ND 0.5087 0.00295 0.001 49
0.027 10 SNV+Sp+NS 0.5197 0.07570 0.020 00
0.048 00 SNV+1stD+NS 0.5380 0.07470 0.030 40
0.05390 SNV+2ndD+NS  0.9089 0.03700 0.063 90
0.02710 SNV+Sp+SG 0.5197 0.07570 0.020 00
0.04840 SNV+1stD+SG 0.5380 0.07470 0.030 60
0.07090 SNV+2ndD+SG  0.7359 0.060 00 0.093 40
0.04790 SNV+1stD+ND  0.5377 0.07470 0.029 40
0.03330 SNV+2ndD+ND 0.5238 0.07550 0.041 40
0.004 44 SNV+Sp+NS 03301 0.01180 0.004 94
0.004 94 SNV+1stD+NS 0.3300 0.01180 0.006 34
0.02050 SNV+2ndD+NS  0.3699 0.01160 0.023 30
0.004 44 SNV+Sp+SG 03301 0.01180 0.004 94
0.00500 SNV+1stD+SG 0.6304 0.00967 0.014 40
0.00698 SNV+2ndD+SG  0.6873 0.00904 0.024 10
0.00537 SNV+I1stD+ND  0.3794 0.01150 0.005 44
0.00389 SNV+2ndD+ND 0.3423 0.01170 0.004 33

MmN EER, TREE.

257 EEBAMAER  DURIE S R
THEAENSETAN Fabr, i e AL RISR A PLS
TR STAS IERE R, A 8 033.95~4 030.50 cm™! Al
9 677.05~9 194.93 cm ™' B, FH KA MSC+

2ndD+NS X HREHAT AL . HARKE R S50 0L 3%
6, 25 AR B SEBRE - TN AR O 1 s L
9, 5 MFIEZER R AHIIKT 0.96, RMSEC fH
GAREA Y 0.032 3 41, HARAR &I/ T0.003, RMSEP
ERRAARE A 0.085 3 48, HARAZE/NT 0.007,
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Rank

8 FEERELSE
Fig. 8 Test results of outliers
*6 BRLEBEERISEITNIER
Table 6 Parameters evaluation indexes of quantitative

models of various variables

75 Ap R RMSEC RMSEP F[HT#
1 BARABEII 09671 0.00150 0.003 90 9
2 BEARABEI 09629 0.00117 0.003 32 9
3 HAARAEBEI 09644 0.001 04 0.00197 9
4 BARE 0.960 1 0.03230 0.085 30 9
5 HAARAEESE 09636 0.00295 0.00697 9

258 EEMBMIGUE LU PR AT 8 LI e AR
BRI HERPE, AWFI0ER 13 AR TR
PERTRINEE, W HOGE A E BRI KR
TRIE XS EERE i S bRl A, 0 SR 22 KN,
NI 25 ST (T A B S UERA B, S5 Rk 7. 4R
AR SR, EARWNE T A FIIE S 52 brE A
M Z R /MEAN 0.54%, FREN 9.52%; HARW
s 11 FEAR A R Z R /MEN 0.45%, S KNIEN
7.19%; FAAR PIS TR BRI AE G i 22 B/ IMEN 0.41%,
BKNAER 7.81%; A5 AW TR RIAR X i 22 B /ME A
0.10%, KA N 8.51%; HAR IR EFEFR AT
i %2 B /IMELR 0.40%, 55 KAB N 4.35%, 35)/NT 10%,
e AT AR P R
3 it

HZGOT R A R R AR I R 2 4
FE BRI, &P T 240 R bkt
TR R, BT IR AR e AT SR 1R A R
Z AR B AR E R RAVEE A SR ;R
EEHIFEIURZEI A, RFER AR, AL
WA PSR S ), AR IR R 2
()5 B R AR A R DU IR (5, B S S
250 R R TR B

(R EZGH) 2020 AE RN 2 B0 2000 1M
TEAM B RREE T8 R HTE L2 A A
H, SECESHISREZ AR SE, LRI
R 2GR R AR E S8 — Y i R 2GR TR SRR AR
Hl R, HEREEALKMNEA AW AT
SR 25 R, 3 B R ) A % B ) DAt 5 A i

N
~

o
W

U (mgg ) >
3

o
=
2
am
=
F

0.15 0.25 0.35
ST/ (mg-g ™)

o
S
S

0.3 1

02 1 _ gl

B/ (mg-g ) @

0.1 1 o W o RIESE
1 ° IhiF 4

i

0 0.1 0.2 03
SME/ (mgg ™)
0.5

0.3

B EES
N ™ - b4

i/ mgg ") ©
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SCllE/(mgg™)
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0.8 1

0.6 1

i/ (mgg™) ©
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0.2
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SEPIME/(mg-g™")
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FRIESE
LA

0.2 I 0.4 ' 0'.6 ‘ 018 1I.0
SEIE/(mg-g™)

9 BAAREEL II. I &8 (A~C) RAARMAES I,
I, IZERM (D). EARMEE (E) LNESHNER
Pk
Fig. 9 Correlation between calculated values and actual
values of atractylenolide I, II, III contents (A—C) and sum
of atractylenolides IIL IT, T contents (D), atractylon content
(E)

o B, SFRESIARRAHOR, RO
AR NIRS HAREEHAT IEFEAR 2223, B p i 26 s
TR MOABT SRS (R EZ ) 2020 £ERR,
SEETR A A SEBRAE R T2, S AR FRIE I
ARY T AT I o FFARIE I TRAF A 5 JEHIA S
J i R KT 4 AN AN R J 1 B BRI At
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=7 FTNESEZFRMEENMBENENE n=2)
Table 7 Absolute value of relative deviation between

predicted value and actual value (7 =2)

o AR i 22 (¥ 26 %1/ %
AR I FARAER T FRAER T SRR AR AR A
1 7.78 4.55 5.03 0.15 0.92
2 1.06 3.37 0.78 1.34 1.84
3 1.72 3.86 0.41 6.90 1.69
4 2.10 2.46 2.99 3.45 0.40
5 1.81 3.24 233 3.58 1.53
6 2.67 4.85 2.46 0.10 1.98
7 8.59 3.83 3.09 2.10 435
8 0.54 0.86 227 1.23 0.63
9 5.46 7.19 0.48 1.42 4.04
10 0.74 2.55 7.18 0.25 1.19
11 9.52 5.79 2.73 1.17 3.65
12 7.14 0.45 2.03 2.38 0.78
13 1.95 2.28 7.81 8.51 3.25

AR AN E N R 3 AFIH
Guitae. BUEEE TR A0 & 2 R R A o 2
FEAS, W] 3 ol BRI I B RS, fird REFE
KRG, BFEARMZRED, B SA
RS B Plor2K, AHG PCA M HCA 5. J5#
Fe Hl —H O R IR ZRAE A, 1
M FH RS RS8R WA AR 1 20 BEAT T, 045 PLS-
DA. &ML (support vector machine, SVM)
FIANN Z5201, (Rt A5 0 BRI A Ak 2 R 4%
AREESEFAETY, 58 VEIX 53 AN [F) J o B 0 Bk b
AU . I SIMCA BfH=R i A7 & 1) OPLS-DA
JiiFadt— 2o i NIRS #u¥l . @SRRI F AR M
IR E PRI, e B ) A i AR
B JHIAS K RIS AR 4 28 HAE
Y22 B ik 56 3 PR R TN A S R A o EH Ut i B
BRI ER ) A R S P R AR Y B ST D, R
R A i A TR X 23 A [ A R 1)
KRR, EH 2N

TR AP R R S EOAS T A R
AERC AT & &, BFFUR A TQ Analyst R4S & 105
THES, BT 5 FRFRIIT A0 E TR A
20 NIRS 58 570 B8 i) 32 2 R 3 ARt i

TEMAEITE. FERIISE. FRAERE SR O
R AR 7 SRR B R SV IR B . Rtk A
BF FEAE ORUEARE R i 2 2 R0 S 56 40 B 454 1) VA
PESRAEN ONPATREAS DL KR AEAE AN B R S5
FEAS 5 DUPRUE BT S 2RY  AE R % o EBA T PLS AN

PCA 2 T & i FH 1) 22 J0A% 143 AT A5 2 St o) 4% ik

[%. PLS 5 PCR [ Z £ T, PLS 1EX X FE[EE4T

TR W RIS, %) Y AE FEREAT T AR R AREE,

g T ONER A SR, B R AR L7,

gL R, RA&KH PLS L T ROERA, #t—

T NIRS Bk, 7FEX AT AL H

SNV Hl MSC J7VEEA AT TR I B F W R

T e . 1stD JHBR TP INIE L,

2ndD MR T vk . SR, A8 SR E s A2

CTETEARAN T 2 Gt 22 K AR AR Ak, FF HE A 2ok

KIBORPS, Kbk, H 0BG Z P a7

TALEE . B L R, FRERR A TE “MSCH+

2ndD+NS” 43 5 feft . s fa, MRAEAH T @5

FEA AT T 3EvEY, HARZES/NT 10%,

FWIPT i 5 Mabs € EEAERELF. BT EHRA

s 1. IL. IO 3 28U, R EoR Y R S 4B AR 1)

L)1 ER R IV
AR, AHFFEIE R HPLC-DAD 25X AN A48

I B B i (1) 4 FRRRAE o AT B B e, 45

R, AARNES 1. I T RIS AR )2 Bl A )

ISP RN, 2P B E N, AR

KICHR, RIS %= S0 g5 AL AN ED

FAR BRI B4 11 min A£45 . HH TREAE

AR, WRAAEMERFEEGEBAL AT

5o Jatllt— 0 R FIRIE Z AR R i, I8

T REARFEAR, DUISUEFestas R .

Zi b, ARWEFCR A NIRS AR AL
TR T BRI VA ) A RE R 1 0, R
AL TRFIER S A NIRS AR, B0EiRZE /N T
10%. $E7NAH FT ST T 20 A0 e 1 5 B A
T R ) 3 o ) % T S A R I B
A5 fpite— 2 50 i A4 P2 456, JIOK NIRS A%
AL, AT SRR A I R AT 20 A M AR P I AR A
TR, AN L S B AR I TR
BERE FUEERR AN 77522, I NERKD AR M RS
AR AL AR .
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