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235 FHFFE CGMCC NO.31025 X EE
R AFB, NS =R
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H EHUEEFEAFB A WREMARENAREER, "EAMR SRR AR R, AL EEARTEE
FRE R E A FATE CGMCC NO.31025 #f % # % & % B, (Aflatoxin B,, AFB,|) &[4 fif 45tk Aalhfif = 4y o %
To BAMNABRITARALE, FHASHT. THBRENERSAFTF, ARG K& E# (High-Perfor-
mance Liquid Chromatography, HPLC) M = A ¥ #84FH CGMCC NO.31025 %4 AFB, ¢ A 2 & 4, JHilid
AR 2 A ik A8 &% % FX 3  (Ultra Performance Liquid Chromatography-Tandem Mass Spectrometry, UPLC-MS/MS)
TR AT BYE R EREAY: FAFIAFH CGMCC NO.31025 3+ AFB, 4914 /& £ 45 B 5 A KB EF
&, LiFRPAZERHRABESOHAR N, ZATREaRAELE, BREAVRELIRTEMRELZOR
AR TRABR L ERE G @id UPLC-MS/MS 547, FR SHEM> 4%, AHEMNERHT2RAHT
AFB, Bk My b A Loy i, LR B BT R AFFRA EM R LR R S lA4 & AFB, 5 R RE T #
ERAHREHER I,

XAk w E AL B, (AFB,) , B, Sauainé s (HPLC) , M= 4, 2 S0k
&% $ B (UPLC-MS/MS )
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Abstract: Aflatoxin B, (AFB,) is a highly toxic and carcinogenic mycotoxin that poses a serious threat to food safety and
human health. This study aimed to investigate the degradation characteristics of Aflatoxin B, (AFB,) by the laboratory-pre-
served strain Bacillus aerius CGMCC No.31025 and to identify its degradation products. Through various treatments of fer-

mentation broth, studies on active components, and analysis on physicochemical properties of active substances, the pri-
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mary active components of B. aerius CGMCC No.31025 degrading AFB, were determined using high-performance liquid

chromatography (HPLC). The degradation products were separated and identified via ultra-high-performance liquid chro-

matography-tandem mass spectrometry (UPLC-MS/MS). Results indicated that the primary active component responsible
for AFB, degradation by B. aerius CGMCC No.31025 was the fermentation supernatant, which exhibited high thermal sta-
bility for its effective active substances. Protein inactivation treatments indicated that the active component degrading the

toxin in the fermentation supernatant might be an enzyme or other active protein. UPLC-MS/MS analysis identified mul-

tiple degradation products, which were predicted to result primarily from hydroxylation, reduction and dealkylation of func-

tional groups in the parent AFB, structure. This study provides potential microbial strains and technical support for the bio-

logical removal of AFB, contamination in food and feed.

Key words: aflatoxin B, (AFB,); degradation characteristics; high performance liquid chromatography (HPLC); degrada-

tion products; ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS)

A HE 2R (AFT) S o fh 8 Ay 2k th 82 55 oAt
FH B AR = 2B AR IR IR TR 3 . HATTAE A 24
20 Fh, Sriildr 44 By. B,y Gy Gy, ML M, 55, H
FLL B, BIEEPERR K . 1960 4ERF A5 B IRARE T <
[G B (Nocardia corynebacterioides) A [ 25 [ 75 8%
R, X RIS T R I AR R AR,
SR T A RRRAR SR, MEEWIAT AFB, FEffRE
T B A T BRI AFB, 15340 T3 U

F AT H FH R A o th 22 3 3R 00 7 vk B2EA 3
e AR AE R Rl E R AR
Bif . SRHMAHRET | R AR A5 28 AR BOAR S5 Ty =01
BB LR AFB, RCR . PPN R 7 st Ry DR 18]
AL AR A =, AR A = o fE i w T
7 A SRR SRR AL FEY: | S TR 2 | oK E R
SO TSR IV K IERE T T, (R 2A Tk AR &, B REANTY)
JiS, AETEAR 2GR sk B, B — s BIVE T RGPk
ESUY/ PN U B =Ne SRR APy U FS SR Z N PN e ot =R D
Jrids, IR T H A TR ER A T R R i
AR R A T 45T B | B S
ClER g1 A BN N = A N 51 DL €A e 7/ P O W= NE K24
R WAIE . FLER P 2 Bl 4l i e vp
PR SR B | /KA -G 4 Wl R IR 45, 38 ack ) B A
B GEH S ERAG LR,
AR W W it L TR 5 2% P TR ) R A 2R AT IR
A ER . AR B AT, Horh, 2R R AR
HLAE FCVFGSINEN & S b A=), HX) AFB, YREfi
AE 77383 50 o 38 A 2 ) SCRRFTZER 2 B, H Ayt
2 SR AF B I F o e/ o AR SR T 2 2R
FFE CGMCC NO.31025 %} AFB, ffb )5 B3N
89.41%+0.57%. Xiong S50 f#i 1 T — Ak H A %58
Ff# AFB, BEJT 0UA#IE B 2R 84T T8 B10, 7E 72 h i+
ali {19 B10 A8 [ilf X AFB, [ it % B i1 ik 86.3%.
Zhao 45" B4 DA TR vhOO 2k oD T — AR T R Y
DU i Hr 25 AT B ADS, X AFB, [ filt 3% Bt i 1A
86.04%+0.46%. i MLAT WL, 25 S ZEFEFF B X AFB,
FfrRE 1% . T HR ZHEFHIFT S T a8 A4 0, AN
SXUA A5 , HAAAR KR SE bR FHRE I3,

A 3 A G R 9Y 2 AF /A AT I CGMCC NO.
31025 RIFEWRASH 1 STRARABIARER 7 =2 15 PRk

53T I 4w B s A5 AR BISHR R, WIS
BT R 2 Sy, Fm A S O o JR IR T R 2
REREMT=W . LW & i b AFB, 1O RR 12
BT, R HRIE R AFB, AL BEE AT
1 #REE%E
1.1 #RISEE

== R ZFE MK B (Bacillus aerius) CGMCC NO.
31025  SEUGE RO AR AFB, dndiE i glifE =
99.50%, 75 55 W FRFRAE Y T REA IR F; T ke dan
BREN(SDS)  S3#ral, g satka b RS w; %
A db st AR A R A A B A KT
=30 U/mg, | NI E YR G BRAF; PBS 2%
i AL AR A ARG BRA T FHEE(Agal) |
NG (ks | BRREL (rral) B2 bR
FIABRA T B GREE T & 3.5 kDa)  _HIgIR
iA=L A BRAE]; B3R G IR L R ERS
I AR RH AR A

PHS-3C fREETT G AR A R A
artorius TE214S 53Hr R KVPERERME A XA BR
25 Fl; LC-20A =i AH (34 H AS Shimadzu 2%
Tl; LDZX-50KBS .U m EZETR K vy BigH 2L
BEyF i) s SKY-2102C XUZ AR FER TR MFEEL
WY B RN SW-CJ-1FD B8 N L TAES 70
MRANFAIR S BRA T TG16-WS 52 3 S0
ML 51 m A S 5 =S A A T R A RS H] 5 V-
220R FEHEGAELLHL R v R LA ER A B
45 F); SCIENTZ-1ID #E7H BE AU i pl TR
AR AL A BRSNS F]l; VORTEX-5 IR HETIR & 8%
TR AR DL R B il 17 BRAA F]; LTF-8D L #iHE
oK E IR A5 A BR 2> 7] ; Thermo
Vanquish UHPLC #8 S R0RAH RS FREKIHIR
BHEZAF]
1.2 EWHE
1.2.1 Z5CEAF B CGMCC NO.31025 [%fi# AFB,
FIBLHITSE
1.2.1.1 FESATAEE  BUSCEG o AR pa ik s 2R
FFE CGMCC NO.31025 3270 T8 =B AR5 37
I I 37 C {HERE IR 24 hJE, FHER T E R A
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Brgrdirh, FRRES SR 150 t/min 12 h, 153255 25 A04T
B CGMCC NO.31025 FhF i o FR PP LA 5%
PR AR AT I B TR s T D, ARSI
AREEIEFE 24 h A5 2 PR A TR o

1.2.1.2 BRI AFB, A8 IFIE s
S ZE M AT B CGMCC NO.31025 % W% W, TE
10000 r/min 514 FES.C> 15 min, 53 JCH B A
PEAARTTVE, I G Wes H o B UTHEH PBS 22 vhik
BRI 2~3 Wk, IFEET PBS Znhiih . —4HE A4
B TP AN AT AT AR EE, 55 4 b—2FL o A I A Ay
AL T8 P e, A5 BN . 5o B4 R %
WABAEAT L ER, Z J5 ¥4 LH A AFB,, I JR#E ik
BER 0.2 png/mL. FERTEIE SO S 505 2 1Y
FAESAEMRIR 37 °C, 160 r/min #53% 72 h!'*', HPLC
M2 45 20 AFB, JoT 4k 5, B0 il 0T f vk B2 ol 0.25.,
0.50. 2.50. 5.00. 10.00. 25.00 ng/mL ) AFB, &%
PRUES IR, (451420 InertSustain C,g #1(250 mmx
4.6 mm, 5 pm); WAIAH K L : 205 (6:2:2); 4
FREERS VRN A ACHHER ) : 56%. B(ZLFE):
44%; JEHEHERE RN 20 pL; o~ 1 mL/min; #E7R
40 °C; R 7§ R T ORI 7 5 ARG IR SR 8 A i
360 nm; K 440 nm. % F=3E RS,

FHZHAFB, & & — SUGHAFB, & &

R (%) = 100
FERRZE (%) S HAHAFB, & & x

1.2.1.3  AS[REIAb 37 20X A B i AFB, 52 M i 5%
B as S ZEMFTE CGMCC NO.31025 B bR & Bk
£E£ 10000 r/min §54 F B0 15 min, 15 2 B A TTHE,
JFH PBS 2R AR 2~3 UK, BLO AR B A5
J% 4 21, Sy AEET 20 mL PBS b b, FFEEE
3 K. — AU I B B A T s T e AL B, A58 i
KB (121 °C 30 min) ; —2H JH % i (>10000 U/
mL) 37 °C AbEH 2 h; — 2 {7 A 40 i 88 75 i AR AY
500 W VKIBALER 30 min, TAHE 5s, 8% 5s, 258
A B Vs W S M PN ) BT, UL DE 4 M BE EEOECT
PBS 2% hii 5 i Ji — L ASASAT AT Ak B Ay B R
FKH 5 AFB, VR B2 R 0.2 pg/mL,
37 °C, 160 r/min £ K %5 3% 72 h, HPLC ] 2 4% 2H.
AFB, JREHEE, #2 1.2.1.2 ARG ERER.
1.2.1.4 [EfE AFB, 13 8006 M2 43 i BRALPE BT 5T
HC 1.2.1.1 W BYE W5 oS, B4 3 &
&, —£1H 100 C /KM 20 min; —2H7E 121 C,
0.1 MPa 51 FALFE 20 min; —ZH{HH 1 mg/mL &
FlE K 7E 55 °C 5F T ARHE 30 min; — 20 1%
SDS #EFE IR AR 30 min; —2H#HFH 1 mg/mL
E M K+1% SDS 7E 55 °C §5F F 4038 30 min; %
JE—HAMATATLEEE . 455 AFB,, JE#K
KW )F Hy 0.2 ng/mL. 37 °C, 160 r/min % R 15 3%
72 h J&, HPLC e 4540 AFB, BTk &, #% 1.2.1.2
IS A AR

1.2.1.5 &8 B T X2 R HF MM B CGMCC
NO.31025 [4f# AFB, BYSZMMEST  Seit 5 05 i
FREL K'(K,CO3) . AP (AICI;-6H,0) . Mn*'(MnSO,-
H,0). Cu’*(CuS0O,-5H,0). Fe*"(FeSO,-5H,0) . Zn*"
(C,H0,Zn-2H,0) . Ca**( CaCly) . Mg ( MgSO,-
7H,0) . Fe’'(FeCl;-6H,0) . Cd*'(CdCl,-2.5H,0) 4§
GxJ@ER, B HIR 1 mol/L 4@ B T, SRIn 5y
M A RS FR I vh, A A G R B T I iR &R JE N
0.01 mol/L, ZJ& A 5% HOiEFh 32 ARl F Uk, 2
IR 37 °C, 160 r/min ¥53% 48 h. F45r5IIIA AFB, T
VEWR, VRS XU B N 0.2 pg/mL, ZESEFR PR 37 °C,
160 r/min }55% 72 h, IANIIA G )& &+ H AFB, 5
LU B AR W] S WA F R 25 1 4H . 10000 r/min 25
> 10 min B39, HPLC 5 45 4H AFB, i
BE, #e 1.2.1.2 AT ERERR

1.2.1.6 =5 ZE M AT B CGMCC NO.31025 [ fift
AFB, {& M A58 B A CGMCC
NO.31025 Fl F W& LA 5% 0932 Pl & 42 A &) 100 mL
BRI, R, ZFAFRIK 37 C,
160 r/min %53% 48 h, U4 10000 r/min, 4 °C &0
10 min. HX V5 W, VKV S50 300 1 0 i A
TWRPREAS A, MRYE AT AT ST 45T S ARk v P )] 3
HPEN 50%. 60%. 70%. 80% Fl 90%!'"Y, FE/riR~)
JETE 4 °C VKAE#BALI 24 h, FESEATEISRMAE
MW, ZJ57E 4 °C. 10000 r/min FY%%3E 250> 10 min,
WOITHEA 1 mol/L 1 PBS 2P iE i . HARE &
1 3500 Da (iEHT4E T, iEHTIEI B, LA 0.1 mol/L
PBS ZZohig b, #E T 4 °C vK4f . 4 h #ilk—IK, i5
T 24~36 ho BUBHT, ITA AFB, ARUEWK, V8%
LKUSE S 0.2 ng/mL. LIAHIEIK EE AFB, 19 45 (4 1
PBS ZZIR A FAXTREZH . $BIK 37 °C, 160 r/min 43
BIWE 24 h 1 72 he YEFSSHE, BUE & TAER T
B0, 10000 r/min BS.0r 10 min, B0 JE Y ISR
Kl . )5 A HPLC %2 #4240 AFB, i Wk B, $#%
1.2.1.2 AR

1.2.2 Z3EFEAEFFIE CGMCC NO.31025 [#fi# AFB,
HIREEAR P B T

1.2.2.1 [Ef- il es PREC AFB, AR#ESL 0.10 mg
CHEHfi 22 0.01 mg), A BE (sl IR e i =
10 mL, {58 Y 10 ng/mL BB, —20 °C
FEPRTE . DL 1x10° CFU YR BEK FFF i 22 AR5 37
F: 37 °C. 160 r/min £EKE5 5% 48 ho HX 25 pL ¥R
& 10 pg/mL AFB, S HRINACKE Y 10 mL EP 48,
55 975 pL K EER W, 1R 2], 37 °C, 160 r/min &%
Bi9% 3 do A 500 pL &l F B, 3R37E 10 min JR2IEE
fho BFIRSIMIRE BB R A B L HLE 4 CIRIE T
12000 r/min &5.0> 10 min, [FiE#GE 0.22 pum #iFfL3E
AR, _AILAS

1.2.2.2 UPLC-MS/MS %€ AFB, [Efit4) UPLC
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ZKAF A5 Cg 2 35 #E ( Zorbax Eclipse Ciq
(1.8 pmx2.1 mmx100 mm) ) 4= 5 & 30 °C; ¥ i
0.3 mL/min; FshFHZL AL A: 0.1% HFR/KIE W, B: 4l
N PR 2 L, HBRERRIREE 4 °C,

MS FAh: IEALEC: IR R 325 °C; B
i 45 arb; FHISFLE: 15 arb; AT MuiE: 1 arb; B,
M55 HL MR : 3.5 kV; BYHAE IR E : 330 °C; S-Lens RF
Level: 55%.

AR IEES TR S 325 °C; #Y A 45 arb;
AN 15 arb; RIS 1 arb; LTSS LR
3.5 kV; BYHS TR 330 °C; S-Lens RF Level: 55%.

FIFAR S, —2 4433 (Full Scan, m/z 100~1500)
SRR A 2T 44 (dd-MS2, TopN=5); 53
HEF: 120000(—ZF1E) FIT 60000 —KJFHE) o Al
1 e R A 2 (HCD) o i shARRS 2 e i fe
FPULER 1.

F 1 ARSI

Table 1 Liquid chromatography mobile phase conditions
AfMAl(min) % (uLl/min) FRRE B2 (%)  AFFER(%)
0~2 300 - 5 95
2~6 300 LRPERERE 30 70
6~7 300 - 30 70
7~12 300 LR HE 78 22
12~14 300 - 78 22
14~17 300 RMEREE 95 5
17~20 300 - 95 5
20~21 300 e 5 95
21~30 300 - 5 95

38 o8 PO B AT/ F 37 B0 B v A P TR A Q-
Exactive( Thermo Fisher Science, USA) X #¢ 5 34T
—g% . TSR R AR .
1.2.2.3 ¥Pas3#r {diH Compound Discover 3.3 T
MBS gt it b fa AR B 8., 1T
PR ER B AE L TR | R EAE T AR, ARYE 25
%15 B A FH Thermo mzCloud fEZE %5 )% . Thermo
mzValut A< # B8z 22 45, — i {5 S A chem-
spider 7E£R B HE 22 Al MassList 7S #5038 28 05 1 749 i
UE .

1.3 BEEALE

LB H A 3 UK, i IBM SPSS Statistics 27 4K
X B EAT53MT, SR One-way ANOVN H X5
T2 58 53 BT 25 A 3 ] 22 55 i 2, P<0.05 25 5+ B 3,
P<0.01 2= 5t %5 {8 JH Excel 2021, Origin 2021
AT
2 RS9
2.1 ZTRIFMITE CGMCC NO.31025 [£f# AFB, By
R
2.1.1 ZS2EMATE CGMCC NO.31025 [4f# AFB,
BROETERAT AT PEHE, MR AFB, 22
A WIF RS, — PR S PR A B S5 R R,

AR WA FLIRR B AR B, SR T e R [n) 2
MEVER AT, 55—l e f s A = A i s
W JEOKE B 2R KA R A BT, IR S AN AT e AR, A
FERFER IR P EAIRO, HE 1 eEH,
MR A BER AR TR ZH A% AFB, A FEfVE, (HASH
21 43 Z Bl X} AFB, 11 B il 6iE J) £ 1€ W 35 1k 25 5
(P<0.05) . Horh, Bk AR S, XT AFB, 1Y REf#
FIR 89.41%; Hok I FIE W, X AFB, MREM 1A
79.13%, IF H 2. 3 75 T (P<0.05) A X AFB, Y[
fifge . ER AT T R T B B AR P 250 h R I
R VE R, BRI TR BT R AR S MR e . XS
Wang 55U DA B 4385 H i KB FF I CG1061
XF AFB, SRR TEARL, BIF5E A& PR B AR I A2 17 L 37
WX B 2 A R S8 R G O o T M Y PR R

Raksha 251 % ) + 198 5 (%) M < ZEF AT B CFR1 B9
TCANME_ 15 W BT R AFB,, % [ 25 25 22 R
SBR[k 90% LA o Xu U7 ik & VD v FC A AT
T L7 BIABE EIEWONT AFB, BIBEFRATIA 92.10%,
FFR 2, L7 KM AFB, J2& FH & 7 L3 e b a1k
YR A EAE . XIIRSENS K80 T i s &
i FVE T AFB, B ATIA 53.5%, i35 @ T R
Wi YIGABFITEAF G IR —3K .

100 [
a
— b
80} S
s
¥ 60
55:35
= w0
= c
< d
20f ’—1—‘
0

KERR B A0 4
BIFWR W
BT RS R B AFB, BRI =200
Fig.1 Effects of different components on the degradation rate
of AFB, by bacteria
Vs R R/ING 5 R LR FLAT B2 5, P<0.05, 6] 2~
&l 6 [fl.
2.1.2 AN[FEAEFE Ty XS R RE S AFB, 520 54T
FH L 2 AT, TR 280k i R 0T A TR il Ak B 2R 0%
JEXFT AFB, [ H B 25 R (P<0.05), 4351
TRET 17.27% F1 2.99%. 41 M0 EE 2203 FIIK SR Ml
R L ERRE AR AP 2SR AL B 2 il
ST, IR EEA, S2maA IS, BN RES,
a3, AR 2 B AR, (TR T TR T —
AR HE K A2 B 2t 22 WE B BRI, B 3 T AR AR fif B
Y N- IR RE R FIT N- 2 PbE 2 L 1 A B 2 (8] 19 -
1,4 WETFREE, (7 20 0 BE ANV P b 2200 o0 it i T s bl
JIK, AN B 22 N B T A B A A2 . AR
WEFE Y, T R 5 SO M RE e 24, A0 B v, Al
15 AFB, BEARRIENC. A PR P AR, 257
AR ZS ARSIV, S BORAR T IR S . A, ek
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BRI , 5 25 FAT I CGMCC NO.31025 M i E 5 AFB, FERHLH] KWz 219 -

L. PERZCITER AR | 0 2 S, BTE R Al
FURERE F, T3 20.50% BIREMER, 30 h i 9
JEEY, AHFFE R, QUEEFIL N T T AFB, B
RIS 2255 . AR BT T (P<0.05) 1% FA 1Y%
i3, AT B IR BE ), RIITERF At R v,
SIS 11 A REBE (14 2 R, 6 PR 4 S . 2 4
T E IR

O
(=]
1

80|
70}
< 60}
ﬁgso—
& 40f
B30l & b
< 20f . . .
10f
o P
& & § &
B &

K2 AlFAE B SO AR AFB, B 520
Fig.2 Effects of different treatments on AFB, degradation rate
of bacteria

2.1.3 [Efi AFB, A 2805 PELL 53 59 BEAL P BT o0 B
e B2 EL RSO R R AIEAS, SR s
P, IJ 20 M. H &l 3 AT, S5 ICAREE bk e
AHLE, L3 ANFIT AL P2 5, AFB, FEffEFHBL T
ANFEIFREEAY T RE . FRAEFRZ A IR R R B 5
F 225 (P>0.05) o il i JI Ah B2 5 fipp 3R KA AR T
12.50%, {BAT5 A7 R AP MR RE T, ULHIREMR AFB, 1Y
PR BA RGBT

O
(=]
1

80
~ 70}
< 60
B 5
& 40t
B30t
< 20}
101
Oz‘iev $ & & S P
Y FF S
% 3 ;éé;\ @;&'
%?

K3 ARIEAEBE 0 AFB, FEARAR B2
Fig.3 Effects of different treatment methods
on the degradation rate of AFB,

AN K 2 H AT g — AR R i)
T EE U, ]S T A S AR AR ROV, TR AR,
I ZAHVE, Tak A, ERERIVER =, B
Fa ML, BEATAHR 0 8 BTG 2. SDS J&—Ff
SH 8 = SR P, o7 LU IR AR B i = . DU R4l
¥y, 3 R B BTAEERY . SDS SR M K [RIESAEH
B, s T LSS SR i K a93s PR s 23 8 i

K. SDS DA Kz W5 3 4H & 4b B )5 =5 A W AT
CGMCC NO.31025 X 8¢ 2 19 R 22325 B i =k
PR (P<0.05), FIITEREME R 2 10l B v B alys M
HIARIE T HEEAEN . Deng 25029 i [RIRE & IRAE T
N IE LT BREE 435 FHEE P K A1 SDS AbBE2 J5, X8
R MREMAREA M I T AN FREBE M R &, 1 Chen
SO IR S PRAEFR AT K A1 SDS [R]Hs b BRAF GE Ky 25
TEAT B JCHEML R 5% TS, 258 e R 5
FEWFERRE T o Wu 587 & AL B ZE S AT I Z)-
2019-1 MK LIEWAEDGXT AFB, MIREA#HFAT)
ATRAIAE] 79.85% . Wang 25128 AR JTEE WCQ3361
3 RAE R K FP N 10 min JE X AFB, YRR
LFE| 99.40%. LI EE5SERVI, MUAEY R R I
W T BEAAFEREfE AFB, MR E Ml . Shu 452
S IR DL SR 2EFEAT I DY 3108 R B sk £e ikt
HRJS, R v, SO AT g8 H BT i A S A B
2. ZE LA, S EFEATE CGMCC NO.31025 i)
KW EIREWOT, B AFB, POTE TR SRR R B
2.1.4 S8 E TR SEFATF R CGMCC NO.31025
BEfife AFB, WUSZIa AT AS[R] 4@ B % s
LM A AR ), 355534 B Xk i v P A B
JFH, Wi—FR5r &8 B XS A I kIE A . BRI,
RITAN R 4 )8 B T X T [t AFB, BRI BEAZ IS 2%
AFB,| 11 R i 2 A7 P m ROR 19 42 J8 25§ - Suo 458PY
K Zo* TAETE S SE SRR AR X AFB,| IR f
S B B R A o T Wang &5 P8 & B
Zn* SR TIH WCQ3361 B [ iE W 5 438 R X 25
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