S3TE2M, 20244F3 1
Vol.37 No.2, Mar. 2024

TR A Al (BT )
JOURNAL OF NINGBO UNIVERSITY ( NSEE )

BT
Hh AL 75 B T

DOI: 10.20098/j.cnki.1001-5132.2023.0516

TN AR /INAZ R ] it o 4 5 5 60 T il P 5 £ ) 52 )

THF!, FPREL FRFL E E 8XALH 47 xem”
(LU R TREBE, Wi U 315832;
2WTARRISEE 752 2 S FRORSET, T 6T 310021)

FE: 0 X4 F0 1A B BR (Tenuazonic Acid, TeA)-% W44 #4785 (Alternaria species) ™ % 89 R BAR
i, AR EER T, TRFERE. S, BRELM S EXSWHERRESE
¥, TeA FtER%, HEZERRTAE RSN RERS. £BFAEFTT, RAM TeA 756
RFA KRB THANHE f F o0 B A BT, £4¥REEANA, mIdRxtEam A Ht
B 5% P dn AT BRBR A H e AR IR Y, RBFFLE B 69 R AR R e Tk AR A 2R )
P A TR BRBA AW R, ARR TeA SFEGDEATFRIT S, ¥ Th ma@Hh e
FE, BHFamit—F e T REL, BkFedme 3 A s, RAE LR Z0RMEE- B
Ji & (UPLC-MS/MS) ik 5 #7 N & R L H 5 F TeA 6948, MFRLER KW, TeA 575 ey £ %5t
JE G, @ F TeA A2 o 48 P 5K 63.7%, BLAA S T VA AR 204 d T2 A 3R 4
8 TeA 2%, E3 @b S(@E., 2kf@ma) P, 2 m L@ et TeA 22 F Hota i
(37.5%) K T & 4(4.11%)Fa &5 694% 5 (3.92%), F TeA 4% TALE H(P<0.05). AXAFRT I &

BEEEBP TeA A T3 B FHATTR, ARABERLST TeA R34 2 VLB R F4E3E

KER: Dk @Al BAEAEEE, @R AR IR

fE 4SS 0657.63; TS201.6

HAHE UM ZH 2 2020 AE9HRA, A2y
B 25%ME B ARE RIS YY, 4 298 RAEY)
M T EE R R I5 YL M ek TEFMER, s
TR T 500, MREA 3%~T%H e
Wy DR FLA A R TS ek =, kIR 2100 7t
M 2002 4F 2 2011 4F, FAERIFRIE T 0 R A ™
1 B S 28.6% 2 B ELTR 1 Z AR5 1R,
FLTR B 2 2 T A TR E A 7 i X A0 57 5 1 e 22 A
FU N R R PN 2 5 32 B R B T Y
1RYeriiy= A B R, 1 HISH PR R,
)R T R A A 0 R TR AR Y 1T 5 | ke R ERES,  ET
REEHR. SSAERETE 70 ZRE B0

XERFRRRD: A

XE4HS: 1001-5132 (2024 ) 02-0028-08

T, PR R R R E R TTE RN ST
AN1EavEagdaE, HE s Ric A
W, BOE . BORARERP T,

22 4 £ 1 R % (Tenuazonic Acid, TeA)JEHEHS
IR TE R —Fh, &S A A i ——
Ff i G RIS RIS R B, AN
Rl TeA K 28RS HH ik B 34 v oAt
A HEM L R TR SO X U )1 4 T 1Y
264 15/ B S A TRERS R s R A, IR
Horp TeA BRI H RIS, 1K 97.7%. B4EIE RG]
T 181/ INZE MR 142 453/ NZ il it Hh ) RS 075 7
R, H TeA KRG 99.4%, 159K FH
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1.76~520 pg-kg . Miiller ZEM AN 2002 43 2012 48
WA T AR E AR AR IR AY 1064 FR/NFE, Zead A,
H 332 0R(31.2%) &5 TeA, KRR FRDECHN
4222 mg-kg . BLH/NEE I TeA HA H R H AR
YL B, R e T A AR L R R
2022 4E, A SZIAIN T 2 212 4ydb 5 AR AR IBRE
A, KW 70.5%MFEAR T SH TeA, H 98%MIFEA
h /DA -G SR, XUREA A
TR 2o R BB A B B T T R TS Y
SR H AR E = 2T TeA BEEE. V55 KU
PERE R, S TeA AYFREARIELL LM
ARHET.

HIHAR ST R, WEVE. MRS 283 HUEEIm
AT DA /INAE R R A R R A bR H
I, AN S S T AR B R S R
i At 9 3 A TR A B A TR R iR ) IR BE(DON),
X B it R e Vs e R G 2R Y TeA FEIN ik 72
& AR E  R RIT . AR P T Y
N FE B LA R R R AR € - I O
(UPLC-MS/MS) K 75 130 2 /1N 22 K2 /N2 1l iy (T
. 183k W) it R TeA 8 AL -k
FrEeE o i, AR N T3R5 A R R /N2
TeA W&, FR/ MR TeA FEfshilfeis
{210 N S =1 A S VA N 1 ) | B o) O 2V A
5 1 /INAE R AR it A T R PR s A DA S R
PEAE IR OR S

1 #RERE

1.1 ZEBHR

MNZEHE R R AR R RAR TeA 544N
INEEREAFE 10 kg, /AR S A TR RS 5 kg, THT
2% ESLMmAUAER S 1 kg 25H/NE . 0. I
k. 183k THALN AT R AL L. T A AR
o A T3 L RURAEE, ] 8 A B RE it - 18 CAR L ke
TCORAE. /INZE il iV Ao R e P 800 ) v 5 12 1
Bl MRy B ANIRATEE A A i T 3K
1.2 XA

TeA FrifEdh: F S8 EFHRAEY TG RN A,
IATAEAEN . TOKBRIREE . ToK SRR ILASE
IEAEYRE A BRA AL, LR GEE >99%): 4R
2GR A BR A F], HER(ZEE >98%): L ifi g

A R AR, g ai RO NG EE
Merck 2AF]; C18 WZFFIFI: KA EARRBIA
RS

13 +&%&%

LC 30AD @R AH I HA BHA ],
AB SCIEX 6500 Qtrap i i RUCTRAH 03 - i3
Z[E AB SCIEX /~F]; Waters ACQUITY UPLC®
BEH C18 %4 (2.1 mmx100 mm, 1.7 pm): 3E[E
Waters 23 1); 230V TALBOYS gl &4
Troemner 72\7); KQ-250B Bl g ptes: Bl
i A A PR 2 v BIOFUGE PRIMO R R
B.0HL: 3 Thermo Fisher Scientific A #]; 6FSZ-
50T FURUERA H 2 Bt oy B o pl: (LRI /K 2 0
TR AL BR 2 ], HBD-7002 UKOEO % 11%46:
W R EERHEAARA AL Milli-Q A10 H4fik &
4i: 2% Millipore 23 H); DHG-9070A e #iiH i
SR ERAE: BIRE 2 SE R s A FRA Fl; VXL
ZE IR G AL ZHRHE A RA R, AUTO
EVA 4 H & WAL JE T TERHMER B0 FRA F.
1.4 BTk
1.4.1 #5uh&

INFERIRY: ANk FEESHE NY/T 1094.1—
2006 2 1094.5—2006""H 5L, ¥ 10kg KR
TeA 755(518.5 pg-kg ) RI/NEE HEL 715 FRAS 2140
&, MuKIgZE, MKy R 8GEE 16.5% /4.
TR B AL BS Ay, A9 2K B R TR, 43 ) &
FE RN R ) TeA 5.

T AR T AR HIE £ S% LS/IT 3202—
1993181 Szfpon Tk R pkAT 17 et. FRER 1 ke i,
FIAGRIK 440 g(2 33 °C), $iiH 2 min, $RIA 2]
FHDOEH, ARIGREE 30 min, 8% 5E 55 FER
3min, VIIHISc. W—H 3 EE IS5, 76 25 CRYN
TN 48 h. A RIFEAA G | i A A TS
IURE, A TeA & i, Kl FRREAE S & F-20 CUK
FER IR

Bk BkHERESE LS/T 3204—
1993 Szl Tad R kAT 1k, FRER 1 kg /N2
B, IMAESE 1% TR K 38 €2 480 mL,
$E 14min HETLTH. T 38 CHRMAFTARE 1h,
B HRIAT 3 min 280, RSEAE ST FEEA 15 min,
IRJG TN B 20 I 847 20 A5 (4R 26 it 28 20
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min( FIRIFIGTHET), 55 B2 AR HT 40~60 min, 4y
BIAE R ERTTE A1 & TR 1 A A2 Sk HRORORE, A
TeA Frik, Kl EPEEEE B T -20 COKFEN R TRIE
f£.

LIV mahfEFRES% GB/T 14611—
2008 szprhn Tad AREAT T k. BOK 1 ke T
. 100 g BEA . 10 g LR, 5 g 4R, IRAE—E, T
TIA 500 g A4-44A0 3 AGEE, FRGGHRIE, ik
N e AR, ARG T3 — IR R GRS
30 °C), KRR (60 min Z2A47). BCH i A
TIHRmHER, ISR, AR &, HhiElE
B — WS TFHR IR . TS IR R R WG R
(IR 30 °C), WA 60 min 247, FEASSH, S E]
AT ACBERIE A 225 CHIRER AT 20 min.
Sy BRI S E A — ORI Ok I i A
FURE RS J5 AL U, Rl TeA & i, R ApReAT:
b BT =20 CUKER N ARRAT
1.4.2 N FZ R S PR g E

INAZ B NAZ il oK 43 & 4R GB 5009.3—
2016% ks, AR EATINGE 3 0k, S5 N
3 YR E M.

1.4.3 ARAEZ R 09 BL B BRAT M W 45 09 ) 1E

PRERE G I TeA BRvfE S BCHI AL 100
mg- L' BUBRHERS A, T-18 °C R REIRAE.

PRUETAER: M TeA FRiERE (100 mg- L™
R EL 500 L & 50 mL A ESRH, 2R
A1 mg L BORRUE TR, T-18 °C R effs.

VEFIARIE TAEH: K | mg L' (9 TeA brifl T 4%
WRE R 5. 10, 20, 50, 100, 200, 400 pg-L™
PRI E AR, HIPE TeA RO RIbRERZ.

FEJRARE TAEWR: BE5E-5 Bl A M oA ]
SOM LY 25 AR SR TR AL 3, 753 7S R T g
U, W — 2 e BRI TR, B A AR
VEWRBERL 5. 10, 20, 50, 100, 200, 400 pg-L™
PFETRRIE TR, HIFE TeA BETbRIE 2.
1.4.4 D Z B S TeA agAEn 57

FRELS g5 2 0.01 @A i 50 mL 25045,
B 20 mL 27K - RIS (AR FRLE 79:20:1), #8
75 30 min, 5% 5 min, & 20~30 min, 7% 5 min.
8500 r'min ' 5.0 5 min, B 6.0mL FIEREAZR
T 200mg C18 MYEELELOE Y, RTEIRG 305,

8500 r'min ' &> Smin, BH 4.0mL FIERE
l10mL BEEE T, T 40 CFHASKRT. A
1.0 mL H KR (AL 1:0)R @R R, TR iE
BA 10s, FREHREEE 1L5mL &.08 P,
12000 r-min~" &.0> 3 min, WHL F3EW, 1 0.22 um
FALIEN S IE, UPLC-MS/MS _FHLI .

1.4.5 AR E L ko b 50

WO (3% Y (53545 ACQUITY UPLC® BEH
C18 {4+ (2.1 mmx100 mm, 1.7 pm), A 0.2
mL-min ', FERK 40 °C, PFEAREDN 5 uL. s
ANPEL WA B H 5 mmol L' i Z RSk K.
b BV AR F . 0~1.0min, 95% B; 1.0~4.0 min,
95%~5% B; 4.0~8.0 min, 5% B; 8.0~8.1 min, 5%~
95% B 8.1~10 min, 95% B.

JB i 43 Ar F I P FEL M 55 5 1R 671 B8 - (EST- AR
K ZREIMRMBE AR AR, 3 F IR Z5 LR
HF-4500V, EFIEEE R 500 C, KHFIER
275.8kPa, LA 379.2kPa, MBI A E N
344.7kPa. BT IR R AR, RiHE SRy S Al
RA(HE 99.99%). TeA RESH(m/2)0F5 1 F
196.0, EBETET 139.0, EMETFET 112.0, {84
if1A] 4.01 min.

1.5 HFELE

¥ H Multiquant 3.0.3 3k 4%} UPLC-MS/MS i
W5 RE S B ARSI IR | (5 L ET T4 HT,
X% F Microsoft Excel 2019 %4 X s BE dE1 711
SE T T DL R SR AT, SRR R 6 YT Tl
)P Y (R T O 2.

HE 3 b 20 2 /11 T2 AR 25 5% B B A 25 i
(JMPR), —J&Adi A i T.A-F(Processing Factor, PF)
A B SN X L 7 R AR B A5,

F =C,/C,

{be FOFESINLE SINCHIEEE HE; C, ol
FESOIN TR EYIREE, C ARSI TR EYHk
JE.

TR TR PR, BRfhH TeA WS EETT
Y TR, AT

Xa= l-a’

K X, T YR AR TeA B &;
X AFERH TeA (IRTINE; o WFEMEK 35 5.
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2 BR59H

2.1 FiEFERE

X 1.4.4 ORI A O A IE, EE
RIFFEFTR TeA BUFRMEILZE, BFER TR (LOD).
SERBR(LOQ) . bR MR H P H ] A v
Z(RSDYSE 2280, S5 INFE 1 g2 2. LL3 A%
110 15125148 FUH G TeA FE/INAZ B EL R b Ao
FRAFNE SRR, 72k ik TeA 1) LOD 4 0.9
ng'kg |, LOQ H 3.0 ngkg . MMM RE R K
TF0.99. FEFTRN AR FhRE f 2R 5 A R bR v 2k

25 RAT, W LSRR,
22 DEBEAF R P HKS

J TR HEARRIRE S T TeA HOSEFRUE R,
Fit B8 GB/T 5009.3—2016 e Bl (1 5296 5 %)
ANFE L M TR RIS, TSk 1SRRI
PEFF KA INRE, G5 3. AFFTas R, /N .
R TR . TSRS BT S AT 12.6%0~13.2%
Z ). 18K AT BT sy A, N 41.6%, TSk
ALK Z, BIHE 30% 445

%3 IEREHIWASRESH %

RRRZ L, NAE 0.9~1.1 Z (8], FBHIEBRON XX L SN\t s O I ST 72 N 1)
JURMEETR A TeA BEZRFUMAL/N. ANFIEFTH Y M 12604 RLIE 128+0.1
TeA 75 3 AMHIFRURHE (BRI K Pl 6 YCOPA TSR Bizo2e01 ) % 41603
%) F RGN 79.7%~106.5%, RSD 5 [EI1E TR 12.7+0.1 T4 292402
120~ 12.5%, F&W1Z 0710 IR AT BRE (i ffiik  30.5+13
F1 TeATENMEREHRPHEZEXR, RER. TER
FE R EET LRAETL R R LM LOD/(ug'kg ) LOQ/(ugkg )
N y=2722.1x + 33824 5~200 0.998 9 0.9 0.9 3.0
THIA y=23333.3x + 14573 5~200 0.996 8 1.1 0.9 3.0
[GE:S y=3334.1x + 13149 5~200 0.998 7 1.1 0.9 3.0
183k y=3179.5x + 5215.1 5~200 0.999 0 1.0 0.9 3.0
T £ y=3358.7x + 1767.1 5~200 0.998 7 1.1 0.9 3.0

K2 TeATENEREHRDHEIKRNBEZE

ke FRREGR BT /% AEX AR 22/ %
" S0 (ng ke ) H 14(n=6) H [l(n=18) H 14(n=6) H [Al(n=18)

INEE 20 83.9 71.1 10.8 1.6
50 80.1 105.4 6.0 13.4
100 79.7 93.7 2.6 15.0
T 20 106.5 92.6 8.0 13
50 92.6 90.2 1.3 1.2
100 90.2 71.2 1.2 2.4
[[E:S 20 100.6 86.0 8.4 6.7
50 86.0 81.5 6.7 55
100 81.5 93.7 5.5 10.1
=DS 20 95.9 89.8 12.5 53
50 83.6 82.4 1.8 15
100 87.9 65.0 5.0 43
g2l 20 81.1 91.2 1.8 5.0
50 88.6 84.6 2.7 1.4
100 84.5 72.9 3.6 2.5
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23 PEBRES B TiEIEP TeA T
23.1 Bt b NP TeA 9%

INFE R BE RS I, AR S Bk R R R
4155, B 1 BRI TeA &R AR
MIE T ATLUE H, Bkl fEh, #ki s TeA iy
KB TR (P<0.05), ST 613.0ugkg ', A%
T/NEZRPRIH Y 2.18 £ THRIH TeA B /4Lt
INFERFRLF AR 58.7%~66.5%, AR 63.7%,
BT 334.4pgke !, ZEFIERE(P<0.01). LK
SERRW, BN AR NI AR IR FL AT TeA
SRR PR Z A TF, R R LA F AL
BERY RN AR IR EEREAR N b TeA W& L,
HAE R B . 2R 5T T N
Kyl FEXT DON S B2, & ST 6l B 5 DON
GEMEIKT 78.7%, BAARLRLER, UL B
R EEAAAET /N AR, WS A 7T DL B 3
FAAR/INZE Y TeA MR

1400 -
1200
2 1000F
on

-

o0

= 800}
=
i 600
& 400

200

N Bl Tk
P
ARG FREFRIR 2257 1.3 (P<0.05), TEIF.

B 1 hE. SEMES R TA

232 mEmIEEET TeA &2 0 T
FRIR TeA =5 JAPRIGIVE SRR, BFFEA
TRy BT 400 Tt Feh TeA Sr&i7astk, 45540
Bl 2 Fon. SEERas R, TSN Tl #rh R 2
R TeA B & P IREIR T 29 13.8%, 25
PRI 3 (P<0.05), XJEH TAEMER A T — & &
7K, (EASTRY Y TeA BRm e, Ak 1 AT ) e v
KI5, TeA THECFHREIL 9.38%, LR &EES
(P>0.05). {45 TeA 1Y LT HP P24 FRAIR

21.9%, 251 BE(P<0.01), 1T+ TeA &
AH LG T TE R S YRR 4.11%, TC i E S
(P>0.05). FHULAT UL, THS&AN Tl i S A b fii Ry
Y TeA SRS TG 452011
SRR, TeA FEE AR T 32.7 ngkg !, #
PRI, THAT TeA SEIEM T 22.7%, %
SR (P<0.01). TIAISH TeA 7 i s i it ]
Sy i T 2% 6 Bt BT T AR RR R, KA AT
K, RN, RTINS R &85 T
[fi4&. Sanzani %06t KM —HUHT LTk 5 7 i
T T, RIHEEERT TeA B EL
9 0.80mg-kg !, MHAMTH TeA BB /MHmE Ik
81.6mg-kg ', ZEAAMFITLEE, Ui 4T
TR RS RS Y TeA BEE.

200

160

—
N
(=)

TeA JE R0/ (ng-kg ")
[eze]
()

40

Wk AEWIE BfisE TEi%
iy

B2 EH. £EH. SEEMTFESPH TeA
233 WkmidiEd TeA &2 0 TAL

HIRIR TeA 1mi5 JAPRLGIVE SRR, BFFEA
TRy EE SN T e TeA Sr&07asqk, 45540
Bl 3 PR, SEORgs RN, 7EME sk ihn TR,
FAH AN H TeA A5 FIREIR T 5.82%, o
FHE5(P>0.05). ML KL, TeA )& EHkA
B ZEFEARP>0.05), 3 HEEAL 4.09%. Zid 2% il
J&, 18k TeA B & iR R T T A1) 1.06 5. 12
Sk TeA W FEAH LUTEDR 2K 1 3.92%, T
FARE(P>0.05). HIE AT L, 12 Sk Tl i v R
TeA W& AT, HIFEAEE, NG
TeA i BRI T BEAE 3, FEZE TG /MR B
T, KEES A E R BERTTAI A TeA BE&R sy
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AL T 710 pgkg !, B FEZEF(P>0.05), B
AR BEXT TeA IRFRIFICRIAER. Zm P af
F¢ TSR A/ A f DON & iastl, %
BT 18 Sk A A B VR, AR Kk X — i AR
DON o2 StEAsfl, X 5A S 25 A,
SO R S SE R, U B e T L 1Y P
RORAE. B3k ezehl il i, FFESs —a =
KA, Bt LA EL T ZE I, 285005 A1 sk he
Al TeA B2 & A .

190
180
170

160

TeA JE R/ (ng-kg ")

150

T T =R TE
wE i
FEdh

B3 EH. REETSHEHEMELTH TeA
234 mE IR Y TeA 26T

FHRER TeA i YkrhiilfE s m b, WFoE
TRy BRI T fedh TeA Sr&Av7astk, 455940
Bl 4 i, Gl MR, HkH TeA 195 27
WA 4.16%, TG iB 3525 5 (P>0.05). i Z 3t 45—
KRG TeA H 3 e FEAIK 4.55%, 4l 58 AR
J& TeA M & B IA% 11.7%, Wik kKBS IC 8 1A
(P>0.05). HfLH TeA & & AHN T HEBFEAL T
37.5%, 2551k 25 (P<0.01). k%1% 3t #5481 A1 oh
TeA W& EEIIAR 22.6%, 2551k B3 (P<0.01).
FEREAIN T FE R, HH R TeA & RIEA R HFL:
AR RS, LR T BT DA TeA &
WL, HALHIHITERT TeA 5K BFEIEASCR. B
A28 08— IR TR IR K %, TeA # % & A1 5]
WY 8.03F119.7 ngkg ™, HIGE 2 S, UEHH
KA RO B, 518k kTS
ARG OO L. X 8 Sk 2R 5 1 A e R AL

KPR B, 8 KZRHIX TeA H2 5 R
AR, T TR AL e A AT ARG TeA 958, )%
I 2 S0 2 SR B R B, 3 0 sk 2 i A T
HEEEXT DON B2 & SRR, W] B 2%
1l B8 5 Al AN ] 3 BSG).

200

160

= 80
3
[_4
40
WA kKEERT —RKk ZWkk Wi
171 i I 777 i R A7 i
b
B4 mE#H. ABIEE. —REABER. ZXAZBREEMN
HEHH TeA

24 PEBEEF BmIZE PN TEF

] N AN FE R AR 7™ S AT WD, — R 2 X
WIGAR ™ S A TR AR, CRE A5 20 (A4S I {8
S E AT AR T B BB B S TE Y I 4
FARKE S TAR PR 7 vkt g Wb s Y ik 8
TSSO B0 161 T XU T
i, MTRES SRR & 2K =P
TS T TR B R R TEAN, AR S EE
L7 VEXT S TS Y A A s e B i T
DRt hy o 4 P,

JINFE R LA b TR 7 L 4. BFTT A R,
INZZ BE Ry S AR i R R AR B S R A R,
FE/NZZE I TRk 1 L R v, T8k R m I
TeA RIRE/>, TeA BN A T4 0.36. X} TeA %
Ui, X 4 FhGEE B IBUINZ B N T K B = BIR
3R T 45(0.96) . 183K5(0.96)., fif1HI55(0.78) .
TAI2(0.63). TEIAI 2% . 12 Sk FTHAL 0 a7 A
THFH/NF 1, BEBHX 3 R T 5 2% P A TeA
BRI B —ERCR, Zabxd 3 Fomn 1Ty = m
THFM T LUE H, EAN T T2 TeA
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PR ORI, WHET 2518 kX TeA
B R O RO A 2.
x4 MEREFSBMIEF

F b PF i PF

INFE - T 0.96

BRI 2.2 =B 0.96

T 0.36 [lige) 0.63

T 2% 0.78
3 g

ARBFTERIAEIRR T I Tt R Xt /N2 e HoAh
R 2N A B AR R R 1 B RS . AR S SRR,
W AR TeA SR CHDEEE, /N
FE¥Y G TeA FEAERFERE D, MR H TeA &
B BT, B TeA 15 YLy IR 7EIN T RuHT et
AR TeA & i TR, bR, HEZTH
TR TeA SRR, SEHH
TeA SR B, B TeA 15 YA TERYFE N T A%
kit fid, TeA ST RE, (HEEZEHI5EMUG
TeA & /MG, SAKE, @k Tatf,
TeA T A B, B TeA 15 YA TERYFE N T A%
AR, TeA S EHFRFELREAL, BHEERE TeA
TN R, B B ESEE TR
15 YR YT 2 RE R AL DA R —, TeA &
SR T e ) AR s R AL AT 7 22 i — 2
AT, S F/NE I TR, TeA &1
SO, RO /INE B A b A Bl 2 TeA FR
TALE, ARSI R RS TP SR AR
B

Sk
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Eftects of processing on the occurrence of the emerging mycotoxin tenuazonic
acid in wheat and wheat-based products

HE Yeyu', JI Xiaofeng”, XIAO Yingping’, WANG Wen®, LU Wentao®, YANG Hua’, DANG Yali'
( 1.College of Food Science and Engineering, Ningbo University, Ningbo 315832, China;
2.Institute of Agro-Product Safety and Nutrition, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China )

Abstract: Tenuazonic Acid (TeA), one of the Alternaria mycotoxins, is the secondary metabolites produced by
Alternaria species. TeA has been commonly detected in the fruits, vegetables, grains, nuts, and their processed
products. TeA is the most toxic among Alternaria mycotoxins. TeA was the predominant mycotoxin with
respect to both prevalence and concentration detected in various food products. In the daily life, the consumption
of food products containing TeA may pose a threat to the health of consumers. Currently, only limited studies
have been carried out to investigate the effects of TeA in cereal and cereal-based products. The objective of this
study was to investigate the effects of processing mycotoxin TeA in wheat and wheat-based products. Wheat
grains naturally contaminated with high content of TeA was used. The wheat grains were processed into wheat
flour and bran. The processed wheat flour was further made into noodles, steamed breads and breads. Using the
established ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS), the
occurrence level of TeA in wheat and wheat-based products was determined. Following the milling process, the
TeA content in wheat flour was 63.7% lower than that in wheat kernel. The results indicated that that the milling
process can reduce the TeA level in the edible part. Among the three types of wheat-based products (noodles,
steamed breads and breads), the TeA level in baked bread (37.5%) was significantly greater than that in the
noodles (4.11%) and steamed breads (3.92%). This study provided technical support for setting up the maximum
limit of TeA and the risk assessment in wheat and wheat-based products.

Key words: wheat; wheat-based products; Alternaria mycotoxins; tenuazonic acid
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