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Research progresses on the anti-microbial activity and
application of allyl isothiocyanate in agriculture

LI Yingbin, CAO Yongsong, LUO Laixin, ZHANG Zhiping, LI Jiangiang

(College of Plant Protection, Beijing Key Laboratory of Seed Disease Testing and
Control (BKL-SDTC), China Agricultural University, Beijing 100193, China)

Abstract Allyl isothiocyanate, as an important constructive metabolite from cruciferous plants, has a broad bio-
logical activity and has been widely studied and applied in the fields of human medicine, agriculture, food science,
et al. This review summarized the agricultural bioactivity and application of allyl isothiocyanate, including the
preparation of AITC, agricultural activity, residue, safety and mechanism. The purpose of this paper is to provide
more theoretical and technical support for the development and application of AITC in agricultural production.
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Table 1 Application and registration of I'TCs in the world
TG PETU ik LR /BACIE AR/ ER E= DU
Field Purpose Patent/Registration ~ Year/Country  Reference
= i ot & > 1986/ [13]
Medical field Anti-hair loss SRR 1986/US
HITRFER US 5248504 1993,1995/3k [ |, |y
Treatment of nasal and sinus dysfunction US 5385734 1993,1995/US
BB YT VI R 5 DR —
Adjuvant treatment for respiratory tract infections and urinary — o [16]
. . — /Germany
tract infections
Yy 3 A
T0YT AR 223K AL . US 20060116423A1 2006/ (7]
Treatment of central nervous system injury 2006/US
PRARB ) - 2009/ [18]
Rasapen® ,a urinary antiseptic drug 2009/US
1l iy JE5 P - 1999/ 7
[19]
Food field Antimicrobial agent SR 1999/US
N
AL S US 6720352B1 2004/ r20)
Agricultural application Nematode control 2004/US
-3 EE G BRI L A% HUR] L AR WO 03065808 2006/2 [ -
Soil fumigant, herbicide, insecticide and fungicide =US 20060270558 2006/US
L At BY S R B (R B 1090/
Antimicrobial. insecticidal, insect-proof, fungicidal, fungus-proof. US 5928661 1999/US (2]

freshness retention, antiseptic or preservative effect

PEAAEY G L L R B HAH 0 A HLA R S R

T8 T AR ]

Control plant pests, such as insects, nematodes, weeds, and US 20180125077A1

2018/ [23]
2018/US

combinations thereof, with specific embodiments being particu-

larly useful for weed suppression
B i6 2 AR 45 28 AU

Control of Meloidogyne spp. in tomato

2018/ 7
PD 20181600 o

BRAR 2 AT A A AE AR T i GSLs 9
J5T s — H A W) A SR . GSLs (8 7E SR IT 1l 1) i
EAE TR . AR FAERMEY GSLs K ff ™
WAIR . Jiang 5% ] GC-MS J5 i, JAs ) ) 3%
BRAR P S 1 9 FhE R TTCs W, 47K %
WA & B ECBR 7 N BE (isopropyl isothiocyanate,
isopropyl ITC, &t 0. 120, S FU M N i (ATTC,
FriE 78, 4%0) (AR TR (butyl isothiocyanate,
butyl ITC, & & 0. 1%0) . 3-T ¥ 3 F 5 SR 5 (3-
butenyl isothiocyanate, 3-butenyl ITC, & 1. 5%) .2-
B &R I BE (2-pentyl isothiocyanate, 2-pentyl
ITC, &2, 1%) . M FRASHE (phenyl isothiocya-
nate, phenyl ITC, & 0. 1%) . 3-CH ZFHAL) 3L
A J R BE (3-methylthiopropyl isothiocyanate,
3-methyl ITC, & 0. 3%) . S5 &R S g (benzyl
isothiocyanate, benzyl 1TC, & & 0. 1%) | S-S5 5i &
IR Z B (B-phenylethyl isothiocyanate, 3-phenyle-
thyl ITC, & 19. 4%0) . H, AITC 3% EBR &
A TTCs W1 F2 2R 8 » By T eAs =2
AR ) 5 BRI H ASBAR (44. 390 ~55. 700

1.2 AITC B9l

AITC ik 2p g5k CH, =CHCH,N=C=S,
3T 99. 16,k 25k 152°C, BE [l 25 —80 C . %N
1.012 6 g/mL. “HiE N AR B % BRI, B4
SRFUAHE R A8 A LU AR AR .
1.2.1 A+ FhAHEg PR

— eI ATTC (3 B KA TE 800~
1 000 mg/kg"™" JF3FpFHh & A 1) AITC M Ji 5
#2929 2 500~5 000 mg/kg, MBS F LR
T & E ATTC M7 A K ZE R 28R AR
A CO. FRARFE R, LABAR ] 6], Wu 25 55
T KR ] G EE L pH AT ISP &AL X F AITC
HIAR B K R RIOR e & IR 20 mg/ g Hi AL
BT FEX 2y 65 C /K% 120 min(pH=4) i} Al-
TC R FOK R B e dd: , DL S W e A o 2 U
FUEAR R G A CO, WARFE B =4 1 AITC
FEHN6. 100, M T KRS (5. 8300) . B
HBK R IS I T SE RPN A N 28 254 s R
F 50°CpH 4y 4. 0~6. 5 WERYEAKR I 2 h fiEfLIF
AP Y GSLs by S TURR 45 N TR » >R I Il 5 7K
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AR (2Mpa, 120 C) % 2 W 48 B9 4 R R 15 26
B, SR 5 43 85 S g 22 v A i BV 380 St R A
NERIBAR Z ML= =9 AITC &80k 66. 520,
FEMRA 2. 3%, EHl & BN G A L4, HY)
FHANE N TR A O 15
1.2.2 At bRERE
MAFAERHE P H PR BORAR 2R 45V E B 4% Re et
15 PRHCHCRAG  ME DAL A 77, IR ATTC b2
A2 HET AITC 320 i 5 4 & a1 7
il £, Ho A Tl AR AT S i A BGS 72 DA TS 3
S ERRERAE N JFOR} 38 3 VR [ A AR RN BRI
MR OB B Y AR SR . [ A1 BA G0 9 1 L AR 2
(RUSS2321581) , H A< (JP181053) | EJJ fif 2 ¥ 45 % F

AITC AR L E . N E R EE ] 1 3-—
TG TSR — Y IBE S A BRUDR  — B P B R
NNIERE 28 5 ARG R T 8 AR MARE R BIAR R 2K
EEw). XPFRE AR T HNA B SR,
7 B IR AT A S5 R AR R . — B (A
KUK BRI A 2B 7 ARk 904
ERRE] 9700 BRI A I E

2 AITC HIRRAEME

EAlIE . AITC HA ) i = A i 48 3 R ZCR
ABAETEPE (AR 2) . [ RHSR IR T H A
AR E 22, SEEFR SR (US EPA) i
AP C RS BRI R AR 25 22—

R2 CIREM AITC EGEHEHE S EIREY
Table 2 Reported target organisms of AITC
<3| 1E B R Fiilkis % 3R
Activity types Target Dose Reference
Liposcelis entomophila (e E A 3 pg/mL 4bBH 72 h R A] 5% K i i
P Tribolium ferruginewm  Adult mortality of 100% at an atmospheric concentration of 3 pg/mlL for 72 h
i P 5 . .
Pests i stored Rh;f:/.opefftha domm.na [25.52]
Sitophilus zeamais
product
T. castancum B LY 18 A IR B R RER X ATTC U
T All 18 red flour beetle populations were all susceptible to AITC
o X B R AN 22 A4 ¥ EDso 43532 0. 17 mg/L Al 1. 90 mg/L
Monilinia laxa L .. .
0. 17 mg/L of EDs, for conidial germination and 1. 90 mg/L. for mycelial growth
Aspergillus flavus AITC X # 2 1K) B ARCR H 0. 215 ppb
ST ’ In vitro effectiveness of AITC at 0. 215 ppb against A. flavus
B Botrvtis cinerea XL FH P 22 4 4 B ECso 435124 0. 62 mg/L i 1. 35 mg/L
RIGHRE ye ' ECso values of 1. 35 mg/L for mycelium and 0. 62 mg/L for conidia )
Postharvest T T B T TS e 1554 e 0 16,57,104-106]
diseases SO RIS PI TR : S0 SR L TiRdi I 3 WA TS - X1 & R 22 4= K i
1seases IV EE S 0. 08 Fil 0. 14 pg/mL
0. 08 and 0. 14 pg/mL for conidial germination and mycelial growth at 3:1 ratio
Penicillium ex pansum of AITC:EITC (ethyl isothiocyanate)
5 mg/L AITC BEZEALH 24 h, X AL R 1O #8188 90 %6
Exposing pears for 24 h in a 5 mg/L. AITC and reducing the incidence of blue
mould by 90%
e e Phytophthora capsici
I I L Jr N
jgjﬁ)i;;?ﬁglf/@ Pythium aphanidermatum ECsofE 0. 94~4. 96 pg/mlL Z [A] -
e Rhizoctonia solani ECs values from 0. 94 to 4. 96 pg/mL
oomycetes .
Fusarium oxysporum
Acidovorax citrulli
Clavibacter michiganensis
T subsp. michiganensis ECsofH A 0. 81~1. 61 pg/mIL (5% [RFAPEED M 8. 61 pg/mI (2% [ PR D (66
Bacteria Xanthomonas campestris — ECsovalues are 0. 81—1. 61 pg/mL for G~ and 8. 61 pg/mL for G
pv. campestris
Ralstonia solanacearum
Yih T LCwff M 276 pe/mL G T LN 1 mL ATTC ARG -
Meloidogyne javanica . . < . [
Nematodes LGso value at 2. 76 pg/mL and no galls after treated with AITC at 1. 0 mL per kg of soil
Ju
A . e _ [107]
Weeds Arabidopsis
X e AE A5 T Y MIC fH 2 20 mg/L; &M 1 mL/L A1 5 mL/L ) AITC fb3f
W WD 60% bl AR -
spergillus parasiticus o8

Food storage

MIC value was 20 mg/LL on A. parasiticus; aflatoxins reduction of above
60% by using AITC at the concentrations of 1 and 5 mL/L
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2.1 MTEEWMREEWRELE

FUH TR B T3 155 B SE M ) B
ABTEYE. Angus 55 & IUREH W FITT 3 55 HE ) B %
Ry ez R rh  a] DU/ A il T Gaewnan-
nomyces graminis var. tritici WA K, IFE R X
PO ERR N W FEZE S L T AR SRR B
TP IEE Pythium 5% % Phytophthora 2N
Wi #E H [R) A 38 3R 5% o B, X Weerakoon
ZEU DI FF SR TR (seed meal) P R 4398, S T —
FLL A9 57 B BE A5 1< 01400 o s D o AR 3R A 3R
W 5 A T SR PR R T 1 R A
WFFE 78 Horb BAT M 1 F A 2 (0 36 AITC 7
WY Z R ITCs 8900, Mark %50 PHe R B, JF 2R
Hif AITC 72 24~48 h N RIAT S8 2Rl 3] L4

EAETINIEE AN AN SV o AR ) e
TEREZE R T AITC XX AR AW T Fusarium
graminearum S Z2A% T Rhizoctonia solani ¢ 10
AFPAE I I B SRR B 8 Pythium aphanider-
matum JFMYEEE Phytophthora capsici 25 9P I H 22
A RAT 8 35 B AR B ECs 23 A £E 0. 94~
24,64 pug/mlL 2 [ % ELh 12 s B A0 F
RINEA R IRIAE T EC) 73 A E0. 26~0. 69 pg/
ml 2 [6] s 3R BRHIE 52, AITC fE % 5 Stk 14 9% )7
LT S TR T ) R B U T 22 A e ST
H 4 R AT 9 D 2 T T i 0 D A K R Ok
5 3 R UL AL D oA 2 B R R R R
P D BRI 2R 2 2 By 4 T ) 32 8 A2 R AL T B
W,

HRIN R B Verticillium dahliae 5| #2 B H
ALV ZE o o — b 2 ) AR AW 4 A
SEMARRAE ™ . 1R P A 2 8 R R T R
W], 20 0 BRAR K FLA] 1 500 A5 7 B AN AU A A6
B T T 22 AE KA 3 A A AR R T BT AR
R Mg W A K B 2k, MBS R
TG VR 5 B8 it 245 1) = 3 B W AR X 20 0 AR 3
K FLFR By 2 R A6 B 220 1Y FH [B) B4R BEA T BF 5 42
TIZA RGP AE S 2R A BRI, HAES
VEIE 0 X G TR S D T ARG S 1.4 5 hm?
2.2 XfREuh AR RERREYRE G

FEFFEE IR W ATTC X3 i 5 97 95 1
Clavibacter michiganensis subsp. michiganensis,

TR B R Xanthomonas cam pestris pv.

campestris 55 5 PRI 540 R Y A K BA B 2D
HVEFH  ECso 20 7E 0. 81~8. 61 pg/ml Z ],

JemCT JUAR R R JHE) i ATTC, #5717
PIER SR TOHG HUE i 7 B RE R 7 R 2 B
LU OB S e or e SEN U ECHE SN
[ = s e | T S oy 2 SEEN I E SR S
B IRF) 20 AN B T AT 10 DX CED AR
AT e E R AR AR R IR
TESE 20 %0 BRAR 2K FLFI %A A fR 4 i s
24)5 3 d BRGAE] 70. 9%, HBUAIRHR BRI E 5
SR TR HE Tt 24 J7 1% » B0 H0of 398 7 v 1) 8l 7 TR
AR F] 100 %0 %] 165 25 it 3 5 855 A KK
R s DO A - S MR R dE b FRE AN 2R
T PN )R R T R B AR R R T R X
FEPRFR T T i R AR AR R A L5 5 b
— 25 A A S, SEZE AL 3 d BT AT R R K R
o 1L e HRARAE R AR S M 5 » — 228 TP BR 2 B
B RBBIIES R Y . EREE SR e i
BU7 AR FH 20 20 B0HR 2 /K U700 LA B 7K T 8 O 0t %
SERMAE 3 AELL b TRAR I A AR E I AR SR AT
FEZRAC IR GEAR G 7 d o T A R ) B fel S A
O HE AR AL 3, X A S TR A0 B VA AR T ik B 800
A,
2.3 XHMEYGE AR RE AR i 1

AITC FHEASRE 5 M DA 8 B i i Ak
Vgt . BN 2R 2 I B0 W B A A KGO
FINN ARG ATTC & 8 — g Y 1) 42,38 SR g 4n
VE N “Hi R 732 (anti-microbial sachets) "B H As-
pergillus flavus 5| 2 WA J8OW A6 2 8 it 5 R 075
Pl Tracz 2R AITC X5 T A 25 b FE 2%
ACLFR 48 h fE AT KA AN 1 F AR ATTC ()
FREAHE. S5HL X 24 h 5, F KRR AT A
B 44. 5Y08 AITCYREEREHRAF 30 d JGHPRL P TIA
15. 5201 ATTC A o Wd B AERE R R v TR
ATLMER ATTC FM I 4ERe A il i g2 e 7 Ui
Bl R ) 2 R K 5 FR LR AR Y 12
P g 22 A HLAT 3 A I AR . Nazareth E8F5%E
FHWY, ATTC A] AR 3 T8 6y v b 25 26 25 Asper-
gillus parasiticus 774 1 &% i & 55 & (aflatoxin) J F-
BORHR TIH Fusarium poae F=H2 1 FIE R % (beauver-
icin) 11 L5k £ 1 2 (enniatin) (9 FL R, BRILZ 4,
WAZAE R AITC X G5B ER Al R R4
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R T AU E TR R T AR
HuJ5TE, AITC L JA 22 4 m Ak B Bk S 55058
HHCZGHED AR R X R Bl A L
M
2.4 XMHREREWEME

Ren % R H ATTC #4776 i Hh -+ 6 38 7% 4k
B R BB AT LA R K - S R 1 J5t
TR 0 T S 2 S ) B0 4 3 v i) 2 5 (LG =
17. 3~47. 7 mg/ke) W HAREF B A KIH L. Matteo
SEA B A T AR R YL R RO X KRR A
Alopecurus myosuroides A 5 1 A2 M) 3 14,
Bangarwa SERFF8 &L s ATTC A Ay Bk 5 57 42 1] 58
FHEY) S RERROR 5 W HERA Y . 2018 4E B I 1Y
% A (US201801225077A1) H s F B, ITCs 2
)3 1) A R 4

3 AITC %BiLLtE

3.1 AITCKBAMAE

Tracz 257 57 AITC Bidssfigsk i i Aspergillus
parasiticus, Fusarium tricinctum , F. verticillioides
LK Alternaria alternata 5| 81 F K3 R Fe K
i ARAL T ATTC 78 KRLH A 5% B 20 Fr 45 1 £ 4
DA i 282 B — o T i 19 KRR 7R Y
40 CoKIE R 30 min J5 P8 A AL EE 10 min, 20 C
4000 r/min &0 5 min J5EE FIHFW T 0. 22 pm JE
5 2 A6 5k B A - >R F HPLC Y 5 5, 6
R EFEAS AR BESIRLIN A (LC — DAD) , A5 % 1
N 236 nm. 43 ESH A Gemini C18(4. 6 mm X 150 mm,
fLAZ 3 pm) BN A K : ZHE (VV=60:40) , jii#
4 0.8 mL/min,

RABZEDIHE ST T 20% ATTC 78 LA A 5 IE7 i
an T B ANE M @ISR B 0 i . OB
AP R SR IBE A R BN AR AT KI8T
ARSI ASC AT I 5 (A5 bR GB29980-2013 Hh L
ARG gh—H80 o K BRBRAR 2R TE I3 s v 1) T e s 28
e —ah Sy Ji i FB 0 28~75 d. R
R R ER R KOG, Ugolini 4557 R [#
AR A, LA 385 KO 12 AR 2 47
Mg ATTC fER AR RYGR R
3.2 AITC Z£HiFEM
3.2.1 MAWBZLHE

1999 4 AITC ek 1 b 27 1 1 0 452 4L

ANBRN I ELAE H AR g — i i Ak 1 KSR A0 B
SR R A B & S 52006 4R SEEBLE AITC
AR R —F 5 TN A 7 AN T 3 £ ot i s v
FHR SEA A i DR B HH AN TR 5 2011 4R S8 [ £ i 24
A PR L AE ATTC al R Sy — R S s ) &
E2 ) IS NI AR I TR 2 N R S IS NG % N 2
JEE T R ] Al B T ATTC R £ 5 Bl J
ARSI L2,

Otoni 28R A AITC Bita i Aspergillus flavus
5 |2 1) A R A0 A6 A e it R 0I5 Yy TETT 15 d 2
92. 4% 1 AITC C & Fefi#, 30 d J5 & AITC "] £
H6) . Ugolini % 0. 1 mg/L AITC 4b 7 25 75 2
524 h 5 R BRI R AR A7, 420 ~91. 506, H.
X SRS IR i T S TCRE A A 7 d e ATTC 3% B
KT 1 mg/keg”™ . Santos 2% 300 pl/kg () Al-
TC XA % 5 PR AF 1 KL L B 3R 10 7™ A iE
FrB4a » 45 R 3R WY At 150 d )5 . AITC X £ KA ¥
YR 2 &K i 7 DA K R AR AR B AR AR G
SN Wu SEP IR ATTC AbFRAE K, JL3R A =K
T 5 pg/g. BRZGIZHE . AITC H 48U (tolerable
daily intake, TDD &5 M5 T 7i &5 0. 06 mgt®,
W5, —Ef a5 ATTC 5% B3 FEA A ) A 3] Bl
ARG RIIR ] ATTC #1478 DR ff 300 35 By
5 AN K] RS B0 0™ ot A B B T, AN OKRT
RES X NS RR  2E j . 6 E R AR R
(United States Environmental Protection Agency)
B EHRRYAITC &2k e, 024 LA d AR
K Chttps: / www. epa. gov/) ,
3.2.2 dAERAmEAN R LM

Zaborski Z£3% F 100 mg/L 19 AITC 13K 5]
Wtk 48 b g i ], HORCEEROCR 5 200 me/L AR
IR G RRAH LT i 2 22 7 ELRH s 2 S/ i sk
LA A AITC 5] A - HER BT v J 48 4 1,
Borek 4l T AITC 7£ 6 FAR] L3 i) o 5%
.24 20~60 h, H Bl + 58K 53 1 BRI /9 7+
1o ATTC B A B2 bk, Tsagro & [E A w1 K5 36
Z RIS N BT DL AITC O R E e Y +

IR R ARV E ARG A , IR A28k

B M AR i . Wu 8800 ATTC X

FERbRA Py B AR AR PRI 2 B P32
B FEt 0 F WY, 1 b A 5 SR B
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Trichoderma spp. 2% AITC AU, I AR iR
B 2L . Weerakoon 2540 & B AITC 4b it i +
W EE o, T, hamatum F T. virens {3 9K & & B
PR, SEE EPA B R EN] ATTC XFEREE AT %)
FEREARAE Y (BRAER EL B IS TCRE AT

4 AITC WRHAZEIESF AL H

4.1 AITC F B L

i T AITC 43R/ A PG IR, R T
B AR 0 45 2 VEFNRBOPE 25 1 AT R TN
TZFRERMNT FHEEH AL & T AITC U 3%
o IR —E SR R 3] 4
F) 806 25471 . Hp [ AR Ml A2 2 {5 AT Ak T
W BRHE 1 P o Rk 2 A A B 0 2 T 2 B R
AITC 7B AL 5K FLIA L BURL A G2 BB BORL ), 22
BEAUAC R (kL B A85%
4.2 AITC HEZS MR AR

BRAR 2B BUAR M IR 245 7], AR A - AR 38 5] AT
AR RKEF L EEY, B 2 Fh 1AL F . i
2 I AT AR A e A ™ T R R O 5 i K it
FHECTERE R SRS A% F R R B A % B 5, E 1T

B R 225 2 A 0 55 it 25 AL s R B Bl 55
rsoitgi s . HET, B Ak T R E S A 141 A
I HL B AT F I B IR R A A R AR R
e B L H M 2 AU A L % A SRR B A
AL 3 it P g L ALESR R A ATk F
FEPE R s AT AR YRS T S B A MU it 24 3 s P AR iR T
BT 2 T2 R B s R 2 F By B By T h it A
AR B B 25 24 4 1k (http: // www. biny. gov. cn/),
29K T AITC B o Z0 0 JcvE » 647 T B2
ERAE N GUNZ AT B BB W Er H 4 B RE
A,
4.3 AITC RHAEIC

DL AITC ekt e 25 8540 de e 2 [ 24
B2 2000 4892 19 “Dazitol”, B J&—Ff Hi B
PR A 5t (A 34 1ok 0. 42 %) F 5 it 35 IR
WENER CERCS BN 3. TYO iR &w. AT+
B PTG ROR K S L ik R AR
R JE R B 2 7 H AT Dazitol 1E 380 i E K ok
M DA R L 29 BT RHERE  E L A E
RV R B LA AR YRR L ERAE LA L L

FUTRRAE | 2% [ B 45 3% 2 PY BIEF LR RL 3 55 Chttp: //
www. ynlagensu. com/ userlist/ lclmsw/ text-9449. html),
BRIz b, Isagro SE[E 3w 2014 AR ECHT L AITC 2y
TEME B 1 “Dominus® 777 & Chttps: / www. isagro.
com/ prodotti/fumiganti. html) 2 %8 — #x 0] [7] i

FLPR (R AR FOR R BRI B iR T AL HoR D
FERA LA R SR o R SRk i AR A 2570, 2017
4F,Mardel Rose Belotinsky TriCal A a]%&i0 T Al-
TC 5 A 19 52 B il 711 4% A 3 Chttp: / www.
trical. com/),

2018 4F, LA AITC A 80853 3 = B A1 i it
“TOY0HAR R R 257 (B g IE S : PD20181601) Al
20 Vo BUR Z K FLA” CBEIIES : PD20181600) Hy 25
FA I B AR W) AR AT PR R RS i R 2810,
T BRI LR
4.4 AITC ERKE R IeHE A

VR oE A Sy — Pl BB 25 2R U el ok 2 AT
1932 AF 1k [ 5 Je i, 1937 4R )5 ) 2 6 TR s
JE AL FRE T 1953 4R T UG ] T Sz k. J5
T T i b SO AR b R 2R 2K K L R B i R
B ARYECGGRRERR BOE B ) B ARG ARIB IE SR . K
R Z AR e E K035 2005 4EF1 2015 ¥ IK
AR L. S 7 KT T b 2 B R 27 AR AR 55
NFREA BT AN IF UG T — 2
JE AL A R B R ST RS 2 T
SEE , 2 E K BT AR R R A R
A5 g B EGEAEN I 2 11 R ) R
HOCT AL A TR B AR BT R, SRR
Y424 e R AR AR TR e A Ak B B Ak 2 o
SERYE] 8

R AE T RLE 2006 AE4R H ATTC J&—Ff
B IR AR AT 1) B2 IR R e v TE AR
it o AR [ DA BOR B 22 1 AT A S K i 1Y) FH ]
S UEH] ATTC BA) R By A5~

SRy S IR v BT ) JE 2 HAR o BRSO A
M FRIL [FIZH L S0t 1 A AT Ml H RV R H
2895 142015 AR AT Y FH VR T R 1 I R L
ARFEUNPE” s B 65T AR R A A T P AR 45 5 2
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