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Inhibitory Effect of p-Anisaldehyde Against Aspergillus flavus Growth
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Abstract: The antifungal activity of p-anisaldehyde (AS) against Aspergillus flavus was determined using the two-fold
dilution method in 96-well plates. The minimum inhibitory concentration (MIC) and minimum fungicidal concentration (MFC)
of AS against 4. flavus were found to be 0.80 mg/mL and 3.20 mg/mL, respectively. Spore germination, mycelial biomass
synthesis, radial growth, and aflatoxin B, (AFB,) synthesis were all completely inhibited in 4. flavus cultures treated with
2 MIC (1.60 mg/mL) AS. Compared with the control group, the 4 MIC AS group released considerably more intracellular
nucleic acid (A,g,) and protein (A,g,) within 24 h, as well as exhibited increased extracellular conductivity and pH value. The
results of calcofluor white (CW) staining showed that AS treatment had no substantial effect on the cell wall septum
of A. flavus. Moreover, 2 MIC AS could effectively inhibit the growth of 4. flavus on pistachios, and the total number of
molds decreased by 1.89 Ig CFU/g on the 8th day. In conclusion, AS treatment substantially inhibited the growth of 4. flavus
and reduced the mold on pistachios. Therefore, it is expected to be developed as a new fungistatic agent for the food industry.
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w5 Hh B B (Aspergillus flavus, A. flavus) & —
B R AEEE, BEET FMEILT], %
SRR G FIRAEY . REH N BELEY
o, SECRIEDRGT . RETGS, ERAE TR
iA@Y, RS EE, HihESE
b PR TE RS R AR, 1 R AN AR I B il 2% DA
Jo bR I B, AN AR R L i 2% A
RO SCUE MBS, e AR GRS B R R
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Ab, H o B h R R AR A AR AR FE 2 e A B
% # % (Aflatoxin, AFT), T B MES R
B,» B,v G, M1 G, 520 ZF0, HEMRIAMBUE.
WA ECRAE Y, A, AFB, #ME&E, 285
BRI 10 £ ALEAE (9 68 151, Pk P A4l
Z1 (World Health Organization, WTO) Xl N 1k
oY, NN ER AFB, B2 5 AL, #
SPRME ORI G B pE s, HETY. RA
JG T3 B B3 A A5 SR = 4 il v ith 2 S o it 2
BRI AR

H &8 (p-Anisaldehybe, AS), ¥4 W4 FEHE
HE , AR T A I R A B, |2 A T A &
EEREHMM B, EEBRETLT, LER
GB 2760-2014 H ] ELEZ 7R N2 £ dh i B AR
EEEERAAYERR (FDA) B (BeHNEH
(CFR) WA AN e, mEEEA AL
T, PR R PR MR - 38 R A I R B 1
PUETE 71, REUEDUET RS, ZETEE
MR R, MR K R AR shat,
i B REFPUmE T, feA 2dmimvr 2 g
TABH, W0 A R I L B R A Bk A
SRR A A AT B S s MR 2 BERE L MG R I
9 T ) T T B A s PR

VERRIMAEYDIRSE I, 15 A I B A PUBE s T
SR ARG RUET SR, BA BRI R .
7 H Hi i E M S RaE e LA R T AR
DB TR ) B R B R SR IE . R, ARSEES
W FE T T P o Bt A AR AR A, JE e
AR, BT HE, WiEEAMAFB, &8, &I
Tl 2 ) o A A R s d e W 4 A S B
WAV R AN S 2 pH M, ¥R I HE
FRESAE PR ENLS s RJE VP R A B
FLETF 0o SR o () 5 B R A% R8RSR SRAEL )41 B
FIITE R 5 R $ it P 10 Al o

1 MR5REE
L1 HEHk. ARG A

W F R (Aspergillus flavus GDMCC 3.493)
T RE WY E PR A O s FHOR (Pistacia
vera L) HI)J7 A5 24 R LA S 5 A BR A 5] #2144
4 7 B (p-Anisaldehybe, AS; 4iJ¥ =99%) T
I E AR A IRA A s RREHE SRR
47 (Calcofluor White, CW) T Sigma-aldrich
ANFE s PUaOEE K E R RIE T B RAEDHE AR R
A F] s Beacon 3 & 5 2 A& (20-0017) 1Tk
RN G AR A RAR ;. BB EHE AR
£ (PDB). LRREM &M EEEA (PDA) T
NI AE AR A ]

12 FEMNBHFEA

DSX-18L 55 k28 1< K & &%, b g o 22 PR T
@Mk )5 Spectra Max MS B #5 1X, 3 [E Molecular
Devices 2 @] ; HZQ-F100 1HiR R % ¥ 3246, Lilg—
E Rl A 3 A FRA 7] s LRH-150-S fH IR HIR5; 9244 ,
JTRABEEIT R FA2104 0 M RF, SEFIESAX
#% 3 KLCZ-880A % T1E 6, Jbni WRBHEM IR
RABRAT 5 IW-3021HR Fl A3 85 0L, B~
AR LA 284 BR A 7] ;. Digital Sight 10 5% 6 21
%, HZ Nikon A#].

1.3 SLEF %k

13.1 HhEEFRTEFRE

2 E PDA T i BT (28+2) CHiFE5~7d &
KEFH. IMAEE 0.05% (FiES %) 1) Triton
X-100 ¥ (0.01 mol/L PBS NWEF]), KREWITEH
WEBT v, USSR E, 32098 AA
7B T BREmEE T 2 T,
I R BRI AT U, IR .
132 ©FEEHmEORNIEHREARDNF
B R

KH 96 FLAR A5 R BEEI 2 AS XF A. flavus ]
MIC F1 MFC. 7£ 96 fLik &L= i A 100 pL ] PDB,
FEEE—ANFLHINN 100 UL (1) AS BEf (102.4 mg/mL,
R 50 50% LK CBEH R, R, B
100 pL VB &R T28 2 ML WRITIRS), HE R
BESE 10 MNFL, FE 100 pL B & W . FILINA
100 pl 17 B3 (10° CFU/mL), 1§ AS & i &
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WPE 4y 5N 25.60.12.80.6.40.3.20.1.60.0.80.0.40.
0.20.0.10 1 0.05 mg/mL. &Il AS FIFLAE BHPE X,
AN B IR FLAE IPE R . 4 96 FLARE T
Brfad, (284+2) CHi3% 24 ho DARIHR MLEA
BN T 22 (1) FLXT BB B 9 MIC. A b3 g PR R W
WP HEAKB AT RE 100 pL IR G, R
7£ PDA HI°FH ., (28+2) ‘CHi3% 48 h, LHIR
5% B TR AR A KT B B AR IR 9 AS (1) MFC.
133 @ABaEumERT ALY R
22 DA M 7k R & . /£ PDB
TN 7 BV (B &R FE R 10° CFU/mL), il
A AS fif i i R B~ 0. 1/2 MIC, MIC Al
2MIC, (28+2)°C. 180 r/min EHHiFE. UFEK
el B N R bR, B3 h B, 18
o WM T RRES, BRERAETREA
bF100 /> o o R 7 1 28 =85% I, MLERZE IR,
AT R E CRUET A 7l 7405 SO ZE T
HOH e
134 BABEZGHERLANEG RO
2% Li SRR B . 76 YES #55%
B RE 2% BERHRIY), &5 30 18% JiE
i B & 4> 32 0.006% MgSO,) il A il 7 B iF
W (R E N 10° CFU/mL), N AS i H &
2 IR 43 )N 0L 1/2 MIC. MIC A1 2 MIC,
(28+2) 'C, 180 r/min fE %} #¢. {EH 2. 3 Ml 4
REFHME TR LT 22, THLFE N 80 CHt &1 &,
TR E 2T E,
135 @& R FEPDARR A KM
RN AS F 48 ‘C 47 1) 20 mL PDA 1, ffi 3
WRATREIRE N 0. 1/2 MIC. MIC f12 MIC, 7
SRS G BIF AR A H . BEL10 uL il T BT W
(10° CFU/mL) #FF-Fi 0, F (2842) C,
90% RH MR MEIE R AP B3 5. [ 1d
KT ENEFEEER, LUR % BAR X
FAEEA R FEEERKERMZE, RRNE
KR, RN EE BEAEE 10 mm T /2
1) B 8]
13.6 wABEHEFF09%0
ZH1.3.4 AR N S d SR AR
F 10 000 r/min Z5£F F B0 3 min, HBU_EiERIFARHE
Beacon ¥ 1 77 5 & A5 & (20-0017) i BH P50 0%,
Kl AFB, & & .
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13.7 @ ABstE W F @iz )% 0n
1.3.7.1 40 9 2P R s o ()00

Z 8 Hu 25U 05 v 00 5 A N A R
BT BB E 40 mL PDB H, i &
WE A 10° CFU/mL, (28+2)°C, 180 r/min E 1
78240 J5,8 000 g % F T B0 10 min YA B 22,
F1 0.01 mol/L PBS % 2 IR FHEEZE 40 mL, A
AS i H AR & R B E A 0. MIC, 2MIC 1 4 MIC,
(28+2) C. 180 r/min fE %5 7%, 4377 0. 2. 4. 8.
12, 18 F124 h HUEEIR AT 3 500 g #5404 5 min,
H & WCT 260 nm. 280 nm AL 5 WG . PBS
RHET A
1.3.7.2 Mk 52 FpHAE I 2

8 1.3.7.1 ik E 24 h 5 UE R 2,
B KT ¥ 2 OFEEE 40 mL, I AS {4
AR EWE 0. MIC. 2MIC il 4 MIC, (28+2) C.
180 r/min fE 3% 55 7%, 40 T 0. 2. 4. 8. 12, 18
A1 24 h BUEEIRAYT 8 000 g .0 5 min, I i
T LS 232 A pH A
1.3.8 @A vh B oA 097

W I AT RV F O N B 40 mL PDB H (B
W FE N 10° CFU/mL), (28+2) °C, 180 r/min iZ
IR 240, N AS (BETAEIRE NO. 12
MIC. MIC F12 MIC) #4k4:555% 24 h., HU/b & 22
WmFEI A E, N 10 uL CW AT 10 uL i &4
%10% ) KOH ¥, # & 1 min, 501 H05%
FEERFIMRI 5O, B TR ME N g,
13.9 @ &BRIMTEAER
1.3.9.1  [HA g T 25 A5

K A B fih v AE 20 mL PDA P 42 Fih
10 pL 10° CFU/mL 1 F 2% . H5E-FiREMR, 7
S INA 0 MIC, 12 MIC. MIC 1 2 MIC AS F
A MG TR FRILAG 0o ab, I D%, & TER
IRIBEFRAE T, 28 'C. 90% RH 1597 5d, Mgk il
7E PDA _ERVZERARSL. b, 1 MIC=0.80 mg/em’
1.3.9.2 FHAZRKNE

F O R it bR R P 28 Xu 217 ) vk e
TEfE . Bhik Ko & B AE 5% 7 A A 5 HF 0 3R,
FIFEHU -, R, KAVHIE. EEZERITF
ORELT 121 CREKE 15 min DUH RS 5.
212 (Ve Vi) B HHF ORI ZIH
FREFW (10° CFUML) 1, (28+2) ‘C. 180 r/min
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27 9E 5 min Ja, HGEIEMH KT 85
FRIL (EAR 9 mm) HJHN 12 RO, KiFRllE
ORISR A AS FIIRAEH (A TREIREN 0.
1/2 MIC. MIC f12 MIC), Fl¥f O 5, fEE
TR R R M (28+2) C. 90% RH # &1 7% 8 d,
HATA)RERR 2 d WL 8235 9% ) 1) F 0 SR & AR RS I
IHEERR (FELIFORRCH G ST OB
WE At . FHd, 1 MIC=0.80 mg/em’.
1.3.9.3  F2 B S A E

R I GB 4789.15-2016 £ /i ¥ A= 4 24 46 I 25
FABEREE RO 73, X 1.3.9.2 RO R
FATKE S5 B S BOAT THE
1.3.10 347

SEOG E A 3 IR, K Origin 2018 #4F 4b BE 4L
i, ERFRNTIME + brdEZ; K IBM SPSS
Statistics 26 #E4T H.[K &K 77 Z 40 #r, #3d Duncan £
H AT B3 I 2 R AT, P<<0.05 BoRE R .

2 HZR51e

2.1 ASxt# ¢h E HyMICFAMFC

AS it #h2% f) MIC A1 MEC 84354 0.80 mg/mL
H13.20 mg/mL. Ce Z"RIE AS Xif 4 48] 4 BR 1
f¥) MIC {4y 2.50 mg/mL : Lin %408 AS 435 (0]
TIERE A K AT ) MIC {28344 5.00 mg/mL 5 Che
SR E AS X8R T B AR R 5 1 MIC 1
MFC #19 2.0 pL/mL, X 368 AS x5 A [7] B #k 4
BRVETEZE SR OK, xR SOR R 3E

2.2 ASKT AT ¥ KB 30 F] 1E A

HE 15, S EA TR IR 6 MRS
BT A, AS Kb AT KBRS CK 4 AH
F B 2> (P<<0.05). B35 12 /N, CK 41
TR FIEF] 88.46%, 5 CK 4AHLL, 1/2 MIC Al
MIC 4k 28 55 il 25 48 7 B R 0 22 55 301 O 35.19%
F193.97%. {HAF—HEMIRZ, 2 MIC KPR (185 th &
7 KAE 12 h WE i, 28 12 h BAS
) Joi FE VA BT AS AR B R (1 F IR L . w]
LRI 12 h I CK A i &H AT R HOLEMH
L, R 2R, 172 MIC A HA 7 F 2
AR, (AHFEEKEEMABE, WML,
MIC £l 2 MIC b3 H 787 23R, JUFAR I % .
A B R TN B ROIRES M0 LUK I, AS
P BRI A B NIEER, BRRRK

TN o 2R 75 ok A B B ot 8 1 ) A 2 410l £ 1
B, 2 MIC 48 75 Rk i Ab B T A U 4% 31 3 it 2 76 1
T2, X5 AW T AL

j00) ~ EEECK
. 1/2MIC a
. gl EEEIMIC a
= . 2MIC
i b
ﬁsm
=
E 40 - b
20+ a
b C
ol_2aaa aaaa hcc Cc c
0 3 6 9 12
fifiEl / d

B 1 AS XMFEHARNFIM
Fig.1 Effects of AS on spore germination rate
E: NBEFERRATELAELFMER (P<0.05),
THR.

* o o * ‘:.:
CK 1/2 MIC
©
}D A ¥
©) @
e i e
MIC 2 MIC

B2 12h HEHERFRERIEUNZEE

Fig.2 Microscopic observation of A. flavus spores at 12 h

2.3 ASKTHE £ A 4 A el 3] 1E A

AS X3 i B B 22 A2 ) & R A IR A AT s i
D52 B 22 sk e . il 3 B, 5 CK 44
b, BEE AS PTEWRFEERR, XN AR R 221
HiEl N, ASIRE L B 22 Tl s 2 UG 55 2 KA,
1/2 MIC 1 MIC & BRH I 22+ Fi & 73l v 0.42 g
F002g, HLEVREREETHE (P<0.05), XH
22 4 K I 2 5 R 20.75% F1096.22%, TEEE 3
KIS ]2 50 5N 14.94% F150.57%, TEH5 4 K
I3 5N 11.59% A1 36.23%. X 56 B BE & I 1A) 452
1/2 MIC F1 MIC 7 & /) AS Xt 35 i 2% 18 22 A=W & 1%
PR A1) 25 SR T A, {H 2 MIC AR 41 76 0 3K P ]
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HNRMEREL K, EREW, AS &S
B 22 SR A A B R A AE . 2 MIC 19 AS
e SE A B i B i L AW A K. Su SRR
I, PR A HE B A 1Y MIC o4 0.07 mg/mL, 4
PRSI FE N 0.52 mg/mL (8 MIC) i, A fE5E

s 22 A K
201 mmmck
- 1/2MIC
15 EmEMIC
o - MIC
i
=10} a
5 2 g2
o =
a RS
B st b c =
0.0 Lo d =
2 3

I 1E / d
Bl 3 AS XE LT REMNM
Fig. 3 Effect of AS on dry weight of mycelium

2.4 ASXTE #h FE AR 1w A K 8y 0 1E A

—=— CK

—e— 1/2MIC
MIC

——4MIC

HYAHAE / mm
v
S

I / d
B4 AS AEREHEBHEZERS (a) MEEER (b)
Fig.4 Colony morphology (a) and colony diameter (b) of
A. flavus after AS treatment

WK 4a fToR, AS b PR P E M ISR A KA
BRI, K& AS WHE IR i E/E PDA FIEH A4
K, 7E28 3 R aMT, 7258 S R KE
FEfle 1/2 MIC b3 (1) 3 th & P~ e 5 256 4 K,
55 R OB TG, WM, Hars
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KA H . MIC Al 2 MIC 4b P 41 1) 35 il %5 7€ PDA
HLEAK. HEBEARRMXTNE 4b, FFREES
RIF, 172 MIC 4b B4 (1) 35 it 5 B A28 CK 4
] 68.37%, MIC H1 2 MIC Ab ¥ 20 (1) B 22 H 42 B
0 mm. HHZE 1ATHI, AS B RENS BRI i B 1 A4
KR, FREKAER I, 1/2 MIC A2 20 (3% i 25
AKIERE CK HAEKERTIE T 21.02%, (EAHE
T 62.14%. DL EZSRFEW], AS Xf 51w LI H
ETREE T, RERe A Rt # th A AR K. Salma
PR R B, 0.10 mg/mL 7 FEEA AT 1.00 mg/mL 7
15 I e 0% 0 25 PRI 2 i 27 1 AE KO %6, 1.50 mg/mL
()75 IR 2.00 mg/mL (1) 75 A5 B e % 56 4 40 i) 3%
FH(E PDA BRI AEK.
F= 1 ASALIEXTE i B A KERFEFE R0
Table 1 Effects of AS treatment on growth rate and lag
phase of A. flavus

RE AKERE/(mm/d)  EHFD/
CK 9.99+0.12°  1.40%0.01°
12MIC  7.98+0.33"  2.27+0.03°
MIC NA NA
2 MIC NA NA

E: FIZERRR NG FERFAA R £5 (P<005).
2.5 ASKHE dhE 7 1 1 A
250
200 -
150 -

100

AFB, & # / (ng/mL)

50

b
c
B d
CK 1/2MIC MIC 2MIC
ASFREIRE / (mg/mL)

B 5 RERE AS 3T AFB, A£#1& BRI
Fig.5 Effects of different concentrations of AS on AFB,

biosynthesis

R T AS X E e R, A
TAFE AS IR EEACER T, 35 il 5 AE W AR S FR AR
ff) AFB, ;= &. K 5w, AFB, /&5 AS i
HIRE R, H9R5d )5, 1/2 MIC M MIC (1)
Ab B ZH 1) AFB, 77 & 53 AN N CK 4 1) 19.55% Al
12.58%, iXuegh BRB, AS AJ DLgk— A i o5 il
B IRPARH =) AFB, & e 2 HORIR ™ BEXT 3
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BRI E I R AR, R B P
O 4E R, 22 00K il DUSR) B 0 0 1k 34 ) 2
F i KA AFB, & %, 4 pL/mL [ 22 3R 6
oA B R A H R A AFB, A AN H R0 B oA
85.47% F1 58.50%"",

2.6 ASKTE 8h E 4 A IR E F

2.6.1 IR EFEAE R

Angy T Agy 15 AT LA I AZ B R AR 19 55 T 25 2
Wil 6a Fiar, CK 4 Ay fHAE 24 h N TG HH B2 1k,
AS b HEH 1) Ay, (A8 CK A 15, X2 N AS 1
260 nm AL BRI . AS AR A, MK 51
Kiadh, R AS b HE2H T ith 55 40 o e 52 v R A
Ak, AERYFMEE. 4 MIC ABEALAE 8 h I A,
T KAE, RUIEIRE AS A0 33 15 40 i f52 i
BRI IR, AP .

a lor —=—CK MIC

—e— 1/2MIC —— 4MIC
1.2}

oA

0.4} e

4 260

0.0 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 810 12 14 16 18 20 22 24
fFE] / d
b 25} —=—CK MIC
sl —e— 1/2MIC —— 4MIC

20F W
———

1.6 -
1.2+
0.8+

AZSO

04+ =

0.0

0 2 4 6 810 12 14 16 18 20 22 24
Ifa) / d
E 6 ASEmMEMZEE (a) ER (b) BHEMFI
Fig 6 Effect of AS on the release of nucleic acid (a) and

protein (b) from A. flavus cells

[ £, AS 7F 280 nm 78 A5 W U %, 7F 280 nm
AE IR S PEAE B . E 0~8 h JIE], AS Ab P4 1)
Aggo TR T IE#a, E8h G, Ay H BT T
KAE, XATREE AS ALHERATIA, B KMEMIEE ik &
Yy AS BABKNE, WK T AN, S A MR
WIE TR, NS T AS 340

KorFHE A M e aitEE, TOUE FE. 8h
J&, 4 MIC &b BR2H (140 B b 56 A 3R, S A i 58
St EE, WG BT, DL EsSZIR R, AS ALFEAE
5 RO 5 4 5
262 JRINEFF FapHIE R AL

RN R R S BRI, @k I
e 5 A pH E 1 A2 L 34 T DU BE AS X 3
B ERR R . W 7a fis, CK. 2 MIC Al
4 MIC AbFRZ 53R 1E 24 h 2 AN A FE FE 10 BT+
B, MIC AR FRER ARG FHEEH,
2 MIC #1 4 MIC AbBEZH )3 3R 5 CK AT = 2 3
Y REE E BT, B EAE TR R S . MIC 4b
HRZHTE 8 h AT LT BFb, U0 A A e ot A A 2 A
i JE 52 1k T B AR 8 h JF MIC A B S %R
B, AR B i 25 AL R Sh AR iR R, &
HBE R AEA Y

a 300 —=—CK MIC

—e— 1/2MIC —— 4MIC

250

200 -

150 -

1 5% / (us-cm)

100

0 2 4 6 8 10 12 14 16 18 20 22 24
)/ d

50

6.5

on

—=— CK MIC
6.0 —e— 1/2MIC —— 4MIC

55+
5.0F

pHIE

45¢F
4.0+
35¢F

3.0

0 2 4 6 81012 14 16 18 20 22 24
irfra) / d
B 7AS MEMBMAMIESE (a) FpHIE (b) HFM
Fig.7 Effect of AS on extracellular conductivity (a)
and pH (b) of 4. flavus

Bl 7b Sl T 24 h AN [RD i B FE AS AL PR S
B A A pH (RS . CK A1 pH 205
R B, X ATRE T4 N AN IE R R,
MIC 4 FEAH ) pH {E % T R&f5 EJF, IXTIRERAE 8 h
AT, AS BEIR T A e e, SERMY R,
fE 8 hi 5, A EIRIEE, FROA R (1) 7E 4 f i
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WA Bh R A2 . 2 MIC AT 4 MIC 4b P 2H 11
pH E¥ R E & T CK 4, A 5 ZmirE 5 it .
pH {H 1) A8 4k FAAE AN [F] R R 77 4 Ak BEAS (7] B o o
ROAMHE, MR P I m sk i E s pH 4,
A0 2% R PR R i E At pH {H

DAL EZE IR, ASFRERREZ R AS 4B 5 5
ith 2% 1 B A1 H 5 26 0 pH B AR 5 AN TR, 2 MIC
K UL EH AS Ab 3 S5 i3 th B M Ah s 3 N, pH
TEFEAS, BEIREEARIEN, efe x5 ih 55 40 i i it
A E 5. MIC () AS Ab B 85 i 5 fu 4k B 5
e EAE MR, pHAAE TS BAb. Bl E g
MBEAAE A 5 e, IR S 2Rl i )
B, B Pt RFE B EREZ R AS X4
JH6L B PR A o 5 ) AR RS PRI BB IR S AR R BEATS A AR IR
NG

172 MIC

MIC 2 MIC
El8 AS R EMBELZ CW AREH
Fig.8 CW fluorescence staining of A. flavus mycelium after

AS treatment

M LT AR AE T 2 R R,
RORBHIL PR D68 A 772 — P eSS 4R B b L
TREEE AR AL PO, @ISt 4 AT L
MEJUT oA B 8 rTLAMLEE R 1T BT 247
FET- S BE AN R B, % A B A v 1 o 175 WA B 5
DATECONS], RRIEER A BEEE R, KUY
AS KPR B A LT RS B AL AN K
ANTE AR =00 3 2 A BERE WA AN R] T B oy Ak
S PSSR 10 E -6 G ERTE et G D i
B m A K™,
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2.8  ASXT IO FAR AN E A

172 MIC

MIC 2 MIC
9 TEIRE AS B # I F7E PDA BIERRKR
Fig.9 Growth of A. flavus in PDA after different

concentrations of AS fumigation treatment

WK 9 s, AS BRI S d )G, xFHEMiELE
KA EMEEH, CKAHMEERA-EKHEKRE
PR, AS AR EE PDA EEFAK . X

FIFER I LR ST, 7 sk B T A
AEE, BEREA I E K. 1A R Em A K.
LIS 45 BRI, AS T ¥ R 4 i 77 =0t 2 i
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