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W E: B O SNMER(UV-C)iR I8 X 32 4E #1 ) 5. FF i (alternariol monomethyl ether, AME)FIAZ 4% F [}
(alternariol, AOH), %% (tentoxin, TEN)3 F#fAS I #E Z IMRMERCR . F3E WG AR A[RfE R
HiEs . RE pH AT . ARBRS#RE T UV-C faIEAT 3 Fhas R a0 m, KA S8 @ik RIEH R &
it SR 40 UV-C RIS, 3 Fhas 5 Ak 5 34 B G B 5] 0 S J TR AR, i 2 o RS B (1 394 R T A1,
@%ﬁﬁﬁﬁﬁ%ﬁa?{“’ﬁﬂ’] pH {E R/ 5 5 R R DT TC 3% Gk, 76 pH o S, B RN 1.0 pg/mL,
UV-C 4T H)#% 3 36 W, & HREE 25 25 cm 454 F B2 120 min J§, AME . AOH. TEN 3 #3820y FEff %4351 K
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Study on degradation of 3 kinds of alternaria toxins by short-wave ultraviolet
treatment
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ABSTRACT: Objective To investigate the degradation of 3 kinds of alternaria toxins including alternariol
monomethyl ether (AME), alternariol (AOH) and tentoxin (TEN) by short-wave ultraviolet (UV-C) treatment.
Methods The effects of UV-C irradiation on 3 kinds of alternaria toxins under different irradiation time, distances,
pH values and irradiation intensities were studied, and the toxin content was determined by high performance liquid
chromatography. Results After UV-C irradiation, the concentrations of the 3 kinds of toxins decreased with the
extension of irradiation time, and the increase of the irradiation intensity, but the irradiation distance and the pH value
of the toxin solution had no significant correlation with the degradation of the toxin. When pH was 5, the
concentration of toxin was 1.0 pg/mL, the UV-C lamp power was 36 W, and the irradiation distance was 25 cm, the
degradation rates of AME, AOH and TEN were 16.10%. 63.92%, 89.99%, respectively. Conclusion Under the

acidic environment and long-term exposure to UV-C irradiation, UV-C has a significant degradation effect on
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alternaria toxin.
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BEMS H (Alternaria) | T M 220, 270 H, K@
WAL, FEksd)m, Hrh 95%Lh FRRh I A A I,
REGE SR Z IRV T, /N ARG . DR G
i MRRLIR RS, JE— Rl bl B SRRSO s Je A T
2 I LT AR TR R AR A LR R BT A
MR BACH =1, AR A 70 ARhELAT BH B B ME Y B TR
HE, sy 2Rl B R A
e H CA I Z SCGE, 28R RY], AsishP ek
NHEAR LR R T R BB RS, RESEE N — R
EPEhEE, AR RETE . REORE | SRBUBPEFIIL R
P4 . Marko %5 PVAE BT 5T bk B, S B A oA Rk
(alternariol monomethyl ether, AME)F13Z 5%l [} (alternariol,
AOH) AJ DL M i i S A Wi o 9T 1, DA TIT RE RS 55
DNA W%, BAWANERE RN, FiT AME g2
T 2R T R A s DA T 5 5 W g At i A T
Lehman Wit AOH iy #EMESZ WM ZL S 4H i, R 4s
SRH] AOH BB 18 52 il 41 R B3 DT 52 W 40 i 1 48 5 5
W& 7 2 (tentoxin, TEN)ELE MY #EME:, B IiE ATP G4
LU I RE AL BN IR, B AN R 6 A BRI,

H EX T B R M i A R YRR A
2 KA T ) B AR T T 0 B AR AR 0 e 11 A B b
HLF R XBTER L y SRS s dm g v i A, e IL 3]
B OR G SRm BT PREREIREROR, BT LR KR
SEATE AR, AT LAY SO IR R A S R AT S B
FREER A H . R B B HAAL 2 B ia R A= P By 15 T B
MHECRA TG . Wi, WAL, REFEMR. (5
R 17 7 B RS R e AN AR R
UL g R I8 il . F R A 400 75 38 B
Wee A B S DT I F TR D, AR PR (UV-C) i I il A%
FRLTE R WA 1) S IR 1 ST . Altug S5 U OVF 5 26 W R AR
REVRAY 52 1 e N Ab PG AE R RENS A SO 3 SR S8 P AP A
H 57 E B, (aflatoxin B, AFB,), B K H K IMm R
SR SAETER O X AFB, AR, BN RS
A . MR 5 AR S AL B K E R T MR,
4 DL PR A1 BB AL B 30 min 5, R RTG Y AI ROk P
() AFB, B 1 23.6%, {HUZ TS AN IR S AR AR F 28I 13 Ak
HUF AFB, PR AE K5 63.6%. 1T UV-C 48 Bt T
K BEARI R R A, R UV-C 5 BB o i 4 25
AR E LA T SEA - T,

H T, UV-C fRBTER i st th e R . FOKIREIRT |

WA R R . T2 R ROHREAMGERSP
BB T 8 i s, R X R A 6 R B A R
AT AL, W e = B o A 7 B 2 AR A A B 2 1 B AR
DR o4 4 00 33 R AR R R 5, R s il 8 2
15 G K AR N RS i e R 2 4 HAT R . ARBIFSE LA
BEAS TR RAREM RPN S, ik UV-C FRARALH, 5
VI TSRS BRI ) B R R . WO LARVA TR pHL. BRSO 55
HZ X AME, AOH. TEN 3 Fh&EHS 1 7 2 A FEMCR, L
W R AR 2R LR HR R A A DL, ) XS e A 0 i R I
AR

2 MREREE

2.1 RS

BERR T3 % (AOH . AME , TEN)ARUE S (A E>99%, 26
[ Sigma /A 7)); HCI, NaOH ., ZJf§(Fithal, Jbmi&skst
WRHEABRA ), BaiACh LR E [ .
22 UEE5EREF

UV-C I (36 W, Bk B M B A FR 2 Al); Agilent
1260Infinity = S0 AH 3SR AH (i R LRI
FRZyF]); Agilent 5 TC-Cg ARG IEFE (250 mm*4.6 mm, 5
ng) (£ Agilent 24 1),
23 ELWHE
231 FEAFMELIRE

FREN AW OIS HERE S 1 mg FR7fES T 10 mL
ZEEH, WAL 100 pg/mL JREWR B ROARERE B0, BHP%
BAEFET-20 °CokFE

FRUETAEW: 4 3 FhaEZ AR 5 5 5 IS FR RS
FEAY, WA 1 pg/mL B R B ARE TAEIR, %A Rk
1ETF—=20 °CUkA .

AIE) pHEFREVE W Sek: 216 F 1 mol/L Eh BRI AN
1 mol/L & EALANIE WA pH E N 3.5.7.9, £ 99 mL,
TEHHHIA 1 mL 100.0 pg/mL ) AOH, AME, TEN #H%
FRUETAERE, H pHMEHN 3. 5. 7. 9 A9 1.0 pg/mL AOH ,
AME. TEN %% T/EM, I FRTH 4.
232 EBiEE

UV-C HREGI3HE: UV-C R FiinHE 6 32 UV-C 4T
B, PRI R R A PR, LA S SRR 1 R
o HRHITTZEHEAT T 30 min LA {F6E BRI Ra et . IR
FE A AT Sh AR, AT AR AR AN [R] ) S 56 75 >R R AN [ 11
PRSP v B o T A s I B P L 2 AT I Al XL,
S FEBRE TR &, T BRI 5 2
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B3 FIREEN 1 pg/mL A AR S (pH=5.0)%- 1 5
mL F 25 mL /N R (B AR R 5 em), BFIERIERNER
BB 4 VAT B UV-C AT BT (G 1) -5 9 1A 2
B, ST S EEE 25 cm, IREN 25 °C, W& E
915, 30, 45, 60, 90 Al 120 min, UV-C 48 BEAL IS & 245
E 5 mL, ZFH¥A, B mL A RO s 0 2 B
R SR A, DRI ZRE AR A X R
234 TF4BIESH TMELEM

3 FPHEN 1 pg/mL BEE R BRUE S (pH=5.0)45 B 5
mL F 25 mL /MEFRH, A UV-C KT45 1R 0, SRRk
MHRRE 4 4747 8 SR EEESREN 15,25,
35, 45 cm, RERE N 25 °C, WHE[EE AN 120 min, UV-C
WSS EAE 5 mL, E%Hs, PSSO 6
ji(high performance liquid chromatography, HPLC){S(lE
BRI RPE WA, DU 8 R AR S AT
HE .
2.3.5 AF) pHAESM T oy &£ %R

% pH EAHN 3. 5. 7. 919 3 M¥EEHR 1 pg/mL
HIBER 2B 5 mL F 25 mL/VeE#RH, A UV-C AT E T
75, BFpH HRNFRRE 4 AT T8 SRnEEES
VBN 25 em, BEEHRIE N 25 °C, MFEIBEZE N 120 min,
UV-C WIS AT 5 mL, R85, FIT e 30iAH
TN 2 TR AL IR VR, DARAC PR B R A
A R X B
23.6 RFRBAHIZBETHELEM

B pHAEA 5 B9 3 RN 1 ng/mL AR ASHL S mL
F 25 mL /MR, A UV-C 4TI T )y, fRh IR 5o
JETFMRERIE 4 40747 FRLTE 0 BRR B 2 7 Ry
0.25.0.5 F1 0.75 kJ/m?>, %4515 1 1 3 B 25355 0 25 em,
BB 25 °C, BFHIBEE N 120 min, UV-C FIRA LS
EAZE S mL, EGHS, R EBORAE AR50 & 2 R 1
23 B R MR BE, DA AL TR0 35 AR A AR R B
237 FHEARMEENZ IMHELLE

B 1 mL AR RIA R0 BIS B 28 R0 T 28 T AH (03 1F
FERL AR o A EB2 B T-20 CCINARAE, T B0RM GBS
W, LA A P A 2 3 ) e T AR R, AR I PN
W20 W B SR N, ST e A Oy ey 2k, X R I
MR SR TIE . FER BRI LN AT
= 0,1 REAESE RS E / (ug/mL) 0
R AN B AR e /D) 0
2.3.8 HPLC &4+

WA Ar OK, &4 1 mmol/L MR FR/KIFIK), Tsh
M B: (i, &6 1 mmol/L MR M), af7hfE:
21 min; BEEVEMIFE: 0~15 min, 80%A, 20%B; 15~16.5
min, 30%A, 70%B; 16.5~21 min, 80%A, 20%B; i i# :
1.5 mL/min; #E3: 35 °C, #EFEE: 10 uL,

24 BUBLESE

FIFH SPSS(V16.0)48 B 1 HEA THCHE 40, 0 45
TR N (n=3), % One-way ANOVA X4 [F ik
TRFEHT, B P<0.05 R BFH MK

3 HREDM

3.1 A EEREETHESRERER

W 1 iR, SRR IR IMNG S, 3 FhaErs e R
V14 B2 i 23 359 o 5 s B ] P9 T 97 B JF, 31X 5 Murata
SRR A A Ao (R, RFERISEAR R R
JEARMIR . Hrh, TEN #RMBEMRRE, KIMRK 120
min 5 TEN BJFEA#ZZREH] 87.46%. {H2 AME F1 AOH 2
FEE R WM ASCR AR, 76 120 min /5§ 2 &R
R B 11.14%F0 11.48%. FKUITEZMW AR, TEN
BE Z0) 4 R L0 B BORK, 19 A 2 A R ST () 7 2 < T B
I AME 1 AOH # % X 4% BRI A UK.

100 r

—9— AME —J—AOH —4A—TEN

80
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HEREEEE %

20

0 1
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HE S 7] /min
PR 1 G B ) 2 3R (M R AR IR (n=4)
Fig.l Effect of ultraviolet irradiation time on degradation of toxin
(n=4)

32 FREBEREETHSREAEYR

W 2 pros, BRETHE R XT3 AR R IR A H
Fh S, AT Rl H o RO U R A R, TR A
MPHEAR TR EE R AT —E MIREFRVE R . X132 A ST BE 2552 Y
BER, A AME [FFMOSCRELE, BM@%EM 15 cm 1
8.96% = H] T 45 cm HY 22.78%, i AOH 5 TEN 2 fiEE %
ot T BE S 8 I RN RHUR, B AR R AR AR I A A
3.3 [ pH &HEIMERITE RAIERIR

W 3 FR, A pH A 3 Rl f 8 2 0 sk
WIHREE, (BREH e pH Sl 3 & pH R 9 BYBEF#IE 50, pH
5 FpH Sy 7 BT LY B E BEAR S LA, BEF AME
J TEN £ pH K 5 W44 T Bl 5 i, AME R A
31.91%, TEN F#fi 54 92.78%; #% AOH 7£ pH 4 7 HI%%
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PR R e, FRIERAN 73.51%, Al pH T HH R
R Z AIAHZE BN, HEM pH{EX) T UV-C 8 M R 1
SEMREE /DN, AT 55 BR 1 (9 25 1 T 2 2% A0 R A 175 D I -
FHAh A
34 FEIRESRETHESRERYR

WE 4R, EARRRIRE T, 3MER MR
Wi 1 S s P A A AT R R, R AME ST B S i B -
R, BREFE 0.25 kI/m?® 5L RN,
7RSI E B 0.75 kI/m? O A s 1 4 v 3
16.96%. AOH Hl TEN 2 i ZAE S50 A 0.25 ki/m’
O AOH

B TEN

100 0O AME

HRRERR,
5 3 3

(=)
=
T

=

15
B S PE Bfom

B2 G B X022 A R AR AL (n=4)

Fig.2 Effect of irradiation distance on degradation of toxins (n=4)

100 - O AME 0O AOH @ TEN
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BRI %

HR M HipHIE
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Fig.3 Degradation of toxin under different pH values (n=4)
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%
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Fig.4 Degradation of toxins under different irradiation intensity
(n=4)

B I AR 22 A BB T 57.01%F 60.10%, 7K HE ) 5
R 0.75 kI/m® B, 2 Ry R A9BSR LA SRR 1Y
PR, BRI E R 66.01%F1 70.95%.7E pH K 5, &
RSN 1.0 pg/mL, UV-C kT TN 36 W, Hi BEEE 254 25
cm T B85 120 min J5, AME. AOH. TEN 3 a1
R 500 16.10% . 63.92% . 89.99%.

4 45 P

AW R FEH, fRAREE A pH HiX 2 fHFES 3
G A5 3R A PR AR S 0 W R AR S P, (LA RE B B 4R
MBI 2 AR SRR NEMEZ X, BREEE
SR TR BRGTR R B IR I T, B, TEE
Tolk A A] 2 s AN R IR R M N Bk AOH. AME .,
TEN f—Fpfn 105,

HIRGEMS FUBRUE A 22 UV-C 58 B85 — G I PR AR,
EL T B i BT v 1% it B0 AR 4 A R AT 3R 12
1M 5 28 M P B R W REAR 7 ) B I 2 4P 56 ] JAS g i
— W5, B UV-C §RBE AR B 22 BRI e
St
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