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 OE: BeY @ E A R R RS- R BORR (3 - AR IR ST [ B AN 4 R R EL R Y
ST, FavE NERERRG, Rl 80%M LI KR (VVRIUS, SRS A S Ak, 3R
7 e A0 A €T R R BT 1 22 S g W DA XX R AT A A A . 1% AR SH ACQUITY UPLC BEH Cis 41
(100 mmx2.1 mm, 1.7 pm), LA 10 mmol/L Z BRE (7% 0.1% H BR)-FH B R I sh AR AR FE TR, 72 FRL i35 B B 50T
1E L B FRINERAGI, RASMREE R, S8R 7€ 8.0 min N AT LASE AL 4 Fh BB 8 R M2, FEHN 2k
YRR, B R AR SC R BOY L 0.999, 3 AMIARAKE T, [FEA 82.0%~103.0%, AHXHAR i 2
5.2%~9.7%. G5 ZJyIEME L WERR . SR 1S T /INAE B 4 b B R RE ER Y R
KR AR, N, H RO G- BRI s R AL

Simultaneous determination of 4 limited mycotoxins in wheat by ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for simultaneous determination of 4 limited mycotoxins in wheat
by immunoaffinity column purification-ultra performance liquid chromatography-tandem mass spectrometry.
Methods Wheat samples were extracted by 80% (V:V) acetonitrile aqueous solution after crushing, purified by
combination immunoaffinity column, and determined by multi-reaction monitoring mode of ultra performance liquid
chromatography-tandem mass spectrometry.An ACQUITY UPLC BEH Cig column (100 mmx2.1 mm, 1.7um) was
used, with 10 mmol/L ammonium acetate (0.1% formic acid)-methanol as mobile phase for gradient elution. In the
electrospray ionization mode, positive and negative ions were used for scan at the same time. External standard
method was adopted for quantitative analysis. Results The determination of 4 mycotoxins was completed within

8.0 min. In the linear ranges, the correlation coefficients of regression equations were all over 0.999. The recoveries

ESTE: #4515 A58 7R3 H (LGN18C200004)

Fund: Supported by the Basic Public Welfare Research Project of Zhejiang Province (LGN18C200004)

BIEIEE: Abss, Wik, SR, FENIT 5 10 & SR ™ S it 2 4 5K . E-mail: shaolly@163.com

*Corresponding author: SHAO Liang-Liang, Master, Senior Engineer, Grain and Oil Products Quality Inspection Center of Zhejiang Province,
Hangzhou 310012, China. E-mail: shaolly@163.com



506 B dn 2 4 R R I A 4R

12

were 82.0%—-103.0% at 3 levels, and the relative standard deviations were 5.2%-9.7%. Conclusion This method is

rapid, accurate and efficient, and is suitable for the simultaneous determination of 4 limited mycotoxins in wheat and

its products.

KEY WORDS: mycotoxin; wheat; ultra performance liquid chromatography-tandem mass spectrometry;

immunoaffinity column purification
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LT 5 & (mycotoxin) & 22 R H A A WS B N AR
FEAE I R ARE N H AT E AL SR Y B
BERAT 400 27, OB AT TE PR T] BEREE . EORIREEIR I |
M EER . M ERTE RS DS R ]
(deoxynivalenol, DON) X FRHX it B Z (vomitoxin), J& X fR
BT Y dnc o 0 #E R WY, LA A0 R e )
T K IR FE I B (zearalenone, ZEN) X HR F-2 B2, HATMRM
(¥ M PR A T, A SR S A PR Ay el
# B(aflatoxins B, AFB))&124 K& PR 251 Fc ok B — 28
WEER, e MEEBUEY), MAKEARESNEE . 808
P ST R EE AR E A(ochratoxin A, OTA) FEZE
SWIFIES B, FEA R 5 AR IR T B F PR 5
Gl AT ), 4 B R AR 1, X FU R
B R ERE R L RN REENNRZ —, BBBEA
LI Bk SRR RS g, MR A F
frepEO-10)

T AR FLA RS e, TR 4 SR
#E GB 2761—2017 (£ h B d R AL ) M b
DON. ZEN, AFB;, OTA 4 il 3 2 L R ME 1 R
SRS vk, BT R B ARGy ik S A W
TRUOT RBR GE  RRTT iA  teE R RATY | RO
MR RO (g - B T IR O Hrpi )R
5k R EIMEZE, BT, WK S
B L iRk E s ERR T 22, T TR A S RO
AR T 00 5 AN [) L T 2 2R BT 0 S A5 RS ), PR
M R B E R TR M S R BT 3 U (ultra
performance liquid chromatography-tandem mass spectro
metry, UPLC-MS/MS)[H Z &, HErkom, & e,
EHTZMEEHERW RN E. BT, M 4 FRER
TR 2R () IR0 %) A DU 5 2, T SCRRA G 19 2 b L
B R [ B 8 7 A AR AT AL B F L A B B D A6 )
I B S A IR IR NN b5 S CE e S Sk
FE, FEZ R MALAL AR 75 B KA 1Y/ N L kT 2 D I
AR R IIE, Kk, @57 SCHIR UPLC-MS/MS Jrik, ¢
PUPRIEL | R | R RO RN I R /N ) R R, AT
AR R 4 e A A0 %, AR I A

AW SR AR IR A U G — & G S g SR AR T

TR, 3 3 R R € IR A
HEST/NA IR R R L FOKRR IR . SR By
MHRETE R A 4 B PR O 2 3R A RN I E T 3%, S0
JERIHILAGXT 4 Flag 2 A0 DRd RS I 225K
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Fig.l Structural formulas of 4 mycotoxins

1 MR5RE%

1.1 UE5RF
1.1.1 BELHEE

ACQUITY UPLC I-Class A {4i%{X . Xevo TQ-D
B (A BT U, & E Waters A H]); 4204 #
FL Bl 43 FE 25 (35 [ Gamet 28 A]); LM3100 25 4k 2 52 5 % 43
MBS (B #t Perten 2N H]); PL202-L B3 K F (i +
Mettler Toledo 2% #l); WS-150D IR ¥ &% (1 & Wiggens
23 #l); N-EVAP-111 B MY (3£ E Organomation /A #]);
XW-80A B HETR A #i (L R AL KA ).
1.1.2 H#5RA

JINZE R A VA PR AR T R

4 Fp BT BE R AR SR RS T e R
[(199+10) mg/L]. K AKIREEMEI[(50.1+1.5) mg/L]. # i
AR BI[(3.120.2) mg/L] . #% M E # £ A[(10.4+
0.3) mg/L]( k¥ % %% 52 5 R B 0 45 BR A 7)o

WA R IR B B R R E R/ i E TR
B/t & H R A WE—E &R REAT AR L EZ 7
EYFERGBRA A, Wl 5554k, 8E Merck
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NED; HER . ZBR(EISAE, ik L B A B
wowly, SALBNOr AT AL, TRV BB O A BR A
YRS AT 4E R 40 (L Whatman 23 F]); 0.22 pm fEFLuENE
(225 SRR e A PR A R o
1.2 LWHEE
1.2.1 AREIERBLH

S BIMER I 0.50, 0.20, 0.33, 0.10 mL % DON,
ZEN. AFB;. OTA /R R £ 10 mL 5, FH B
A, Mhlk 4 FhEEEERMIR AR, WRES R
10000.00, 1000.00. 100.00, 100.00 ng/mL. 4 | #EH
FEL0.05, 0.10, 0.20, 0.50. 1.00. 2.00 mL J&& 8]
WF 10 mL F8HA, FH 50%00 B B KSR EZ, Bl
RGN G IR ME TAER, £ WBKT IR 1.

1 AMEESZRRAMERIIRE
Table 1 Mixed standard concentrations of 4 mycotoxins

A 70 mL JKF B, RS, TS uEatt g, JIf
WCAE SR AE R EAE W BB 20 mL _ERERGGE & A e ok
FRE, 25 B /KR e S e SR ARE 29k, BRIk 10 mL, fF
WARHET S, 1 2.0 mL e (H EE: 2 /R=49:1, V:V)ik
JiE o WCER VR, T 50 °CC R AT, JH 1.0 mL 50%H
HBKIFR(VVYE R, 2 0.22 pm LI 35 At
ol VRO 2 3 B B 3 (S o
12.3 A HEORM Eik- 8BRS

()8 2 OB AH 35 451

{634 ACQUITY UPLC BEH C;g #:(100 mmx
2.1 mm, 1.7 um), F:¥E 40 °C, #EE 0.2 mL/min; #EFRE
10 puL, WEHAH A & 10 mmol/L Z R &% (% 0.1% W iR), Wi
BiAH B O H B, BRI BEDLREY W3R 2.

x2 BERBREG

Table 2 Gradient elution conditions

i H 925 7 V7
. e Ji2 K- /(ng/mL) A5} 1] /min WA A/% B B/%
2 0.00 90.0 10.0
L 2 3 4 5 6
2.50 90.0 10.0
DON 50.00 100.00 200.00 500.00 1000.00 2000.00
4.00 20.0 80.0
ZEN 500 10.00 20.00 50.00 100.00 200.00 4.50 20.0 20.0
AFB, 0.50 1.00 2.00 5.00 10.00 20.00 5.50 90.0 10.0
OTA 0.50 1.00 2.00 5.00 10.00 20.00 8.00 90.0 10.0
(2) 5% 4

122 #suara®

N RE S E L B A AR AR EA T IR A IR 4R 4 2 500 ¢
LA, AR JE A AR I A AR AR, 2f 2 mm 4)
FEGT; WEMIFREL 25.00 g MFET HIEE=MH, IMAS g
FAAb#h, A 125 mL BB (80% L NE- KW, V:V)
RE, BEFEIR F 250 r/min K ZU9R 20 min; $2BUKE &
2 min, FPEE PEIE AT U8, WAE R ; HX 10 mL 38V

B JR . HL B 55 B 1 U (electrospray ionization,
ESD); Hfin A AIE. fEFREEHE: BHEEE:
ESI"3.50 kV, ESI 3.0 kV, £ EE: 150 °C; R <:
SR B IR BE : 350 °C; LIRS 800 L/h, HEFL
A 50 L/hy A 77 =X £ & W (multi-reaction
monitoring, MRM); 4 FI' EL & 75 & (195 £ 5 € 8 F %
HEFLHE . AT AR AE TG S RO ER 3.

#3 MRMEMNRATERSHERNRIESH

Table 3 Mass spectrometric parameters of mycotoxins in MRM monitoring mode

HWHEE T BT 8 (m/z) B XF (mlz) HEFLH R/ V il 5 RE H/V {2 B4 15} [8] /min

249 2% 24 10

DON 296.3 ESI* 297.1[M+H]+ 4.63
203.2 24 14
175.1%* 56 24

ZEN 318.4 ESI 317.2[M-H]- 6.04
273.2 46 18
241.0* 56 38

AFB, 312.3 ESI* 313.0[M+H]+ 5.37
285.0 52 22
239.0* 28 24

OTA 403.2 ESI* 404.1[M+H]+ 5.84
221.0 28 36
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2 HRED

FRIig &k

R T ARAS B A A 2 AEE A i {E, 4 A 3E ] ESTT
1 EST B, B 4 Fl EC TR B 2 R vk B 0 AR A TR B
e, TR 2T, PSS, R H R
RN 4> F Bt R UHE T8 FUEE N BB, 45
&I DON. AFB;. OTA f£ ESI"#5C T Z 5 Firm [ 5
JEE T EST, 1 ZEN7E ESIAR 3 52 A% A i 58 )% B
BT ESIY, Hlt DON,AFB,; .OTA 1% i ESI'# =, ZEN
e EST#E . o B T 40, T F &,
AL G YR 2 XREE FX, HhMEER. B2
EMRATEFERIERET, TR/ FRIEHEN T
BTN E R T o MRM BT DL R 5T
X B HEFL H R R T RE AL SR BT S 8L, R 1 P KOR
4 1 4 PP ECR B R TIR G AR R E BT MRM B L
K 2,

22 BEXRHFNMRL

22.1 AhARELFE
T s A K F EST AT EST AR R B 3938 1 )5

2.1

AT, DR B0 AH 14 3 B A ESTRT EST AN I
TR BE 2 Y40 BRSO A R R o VRORE 43 B8 1) TR St A
A A FUK AL . R ZHEEA LA, 4 Fh B & R
5 B4 ik 1] 35 HC B BESE AT, {H DON W RIAR 22 i el Ji HY
BEAEA HLAH, DON WEAY [ 47 [N A HUAH R H i . DA
afi KA K AR, AFB, 55 OTA (50 88 1~ 3 i o7 {5 %8
Ik, R, WK s i R k2K BE B T
PRS2 R AT AR T 0.1%487K . 0.2%4 K
0.1%F R . 0.5%F MAE N /KMHI B RR, &REHIL
ARSI B R R UK, ARV I AR ROeR . R
B, {1 OTA 55 ZEN 7E 0.1%%( /K # {4 B B ] 35 42
Hi, 55 DON F AFB, f#8IHAIAEH 3, R 2,
7E 0.1% MR, OTA 5 DON. AFB, BEB S, HYS
ZEN fREMEILFESE. #—F05 &3, 10 mmol/L
CERAAE KA, ZEN 78 if [B) ASZE, i OTA {4 B4 it i)
AT E AFB, Mf1iE, 7£ 10 mmol/L ZBRE R 0.1% FF iR
REfEfH OTA 55 AFB, 5844 &, HAEE#E® DON. AFB,,
OTA WM R fE . PR MZR A 25 1870 s RO P R AR, 4%
10 mmol/L ZFR% (% 0.1%H fR)-F B/ R i s AH . 330
AR BRI B AR, 25 R 4.

4: MRM of 2 Channels ES-

100 ¢ 64 317.17 > 175.05(ZEN)
.
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
3: MRM of 2 Channels ES+
100 S 404.05 > 239.01(OTA)
°\\:< 0
% 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Z 100 537 2: MRM of 2 Channels ES+
o i1 313.03 > 241(AFB1)
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
1: MRM of 2 Channels ES+
100 4.03 297.07 > 249.22(DON)
397
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
£ ER 15} ] /min

B2 4 Pl s 2 AR MERE BT MRM &
Fig.2 MRM chromatograms of standard solution of 4 mycotoxions



2

fbsesE, S R OB (3 - A D T I TR I E /N R Y 4 FR R LR R R 509

x4 FRRFEERLR 4 MERSENSBERR

Table 4 Separation of 4 mycotoxins by different elution methods

T SRR
P i) 4 Pl B R WAL R4
s DON I 71 2%
kK AFB, 5 OTA 7 8% 5%
0.1%% K RWER, 5 DON 5 OTA, AFB, 5 ZEN 508 J§ 522
0.2%% K RYEH S, 2 AFB, 5 ZEN /> B &7
KA 0.1%H & RALET, {1 OTA, ZEN B %
0.5% T & RER T, {1 OTA, ZEN 3B 2%

10 mmol/L Z g %%
10 mmol/L Z R (& 0.1%F 1iR)

OTA 5 AFB, ZEAL, H B E %
OTA 5 AFB, RUE &, 4 Fl 5 2 5 & 47

222 ARIHAAHE MR

10 mmol/L Z.MRE (& 0.1%H MR)- H BEAE M I s A
X4 FVEESERNRMAE AR, NSRS EESE
P AR B B R] PN A A7 358 B i T 0% A AL L 8] e A TR
DON 7& HBE EL 51 R 10% B HL A foe A 10 £ B Hsf i) i 51,
Uk R LU ), WAL AR 22, 53— Ifl, AFB,.
ZEN Fl OTA ZEREATE & WA VAHA BEIE# g, 4fi
P Wk B INE, 07 L 4T {H ZEN H1 OTA {4 B8 i [l 432 30T,
STEEARE, 80%M F RS IAIE 3 MEHERHAR
U B 43 8 BE R WY, Ak 25 [ 1K R B LE 4G 2 60%~70%, B
SRBEE— IR 4> B B, {H ZEN I OTA {i B3 I} [a] #E K,
HiugAIfR2E, HRERNHIE, oI 4 FEFSEREILEEL
G VRNL S BB, UL AT R B VR T, &
FF R L ) AU B S A 7 45 B R G, P o R R L R A T
FEEEVEIG (K 2), 4 R EL B RTE 8 min N AR HAE Y
TR EFIA) . 438 B R
2.3 REIACIBEHRITL

i F B B R AR AN R A RIS L B 43 A Al i
ZEFART, BEUE A T BRI A 09 3 1 AR A D0 25 SR ) o
W tk, AOFSR AR KA A BRI A5 A5 5 . 4 B
BT R IR R4 A MR, DON fE T /K, OTA AT
7K, ZEN 1 AFB, B ToK, Wi T HEM OISR
LR, R /INZE A BR300 2 IO B - K
o i - K B TR A v 0 2728 SR IO A K A 3R 4R B
B} 3 B B 420, o oA R T AR AR e S R v A G O R
Bef g, BH, $RBORE AN G 80%. AWf
FEX R — /N ZZ B AR AE 43 0 R T 80% HY B /K V4 W
80% £ ME KV IR AT L TR B 28 M BRI, EL A AH N7 1 42 T
R, G5 LA 3585 80% HI /K T, ZEN Fl OTA
LR AR AR, 1730 1) 80% 2 i AV A AR IR, 4 Fh Y &
T 75 R R Y 1 90%, il A2 E f R 2R B it

Hb, SEEr AR B AR b, R AR BOR R S, 7R
2 AT R P L R P A, R IR 8 R L L R
RN, WALE LIS AR WP RE PR A )2, T ad dE Fg Ak,
PRl fi 28 S 4% 80% L Nis K I A Sl 4R BUH

=3 80%H (V1Y)
=3 80%Z (V1Y)

100
=2 bl = o ==
E3
s
= 50
=
0
DON ZEN AFB OTA

1

B3 AREERBORILIUS 4 Fh BT R K RIEE0=3)
Fig.3 Recoveries of 4 mycotoxins extracted from different extracts
(n=3)

24 BAGREFEMESLEENML

F T 3 TR R A R G 2 K T, R R G
BB T HESE R, 04 K TRy md i, Xk
TRV A ST RS AE R, A0
R, @A Cg WARAEBUNE . HLB [ A BN 5
A st (DS R AR IR 1, AR I 5 SR L A ) D — A B 2
FEANEE, E BRSO m RS A Rk, T LA B
HAL IR BUK  DON.ZEN,AFB, . OTA 4 FiELH T X, H
T R IRORAE B R A ML R A . AR
BOR T 2T R, BRI RS &, DLl WG R R
SEA WL BT R o A ST LB T HEIBUROIN K HEAT 3 A%
S 8RR Ik MR I 22 5, BRI, AR R
FEERRE TN, RERSHE R 4 R ER 2 R M EICR, RO



510 1% A T R A 612 %

HEAT 8 fi5H BRI (10 mL 42 BUK+70 mL 7K), 4 Fp H 8 K
Wl 2R T 90%. (HAG BT — B34 at, [l
AR, AN T KR B, BRAR T b
DA b e 28 6 PR A UG B A 50 8 A%

VUG — B A 58 2 FEE A SEORL & B L i AR 22,
] 5 S A 0 O T P e P Y 1 i, (R v
i 22 IR R] o ASBIFSE ELAEE T R I R 4 )
M 1. 20 3 mL BFAPRIBEACR, 450 LISV 1 mL
BF, R EEZ AR AR, MYk 2 mL B, MDA
FT 90%A b, YEMER A EA 3 mL s, (IR LA E
— DR, T RN O R kS B LR B T R U,
B AP VEBER TR 6% 2 mL. 1B 2 mL A9VEBORAE N
FERBBULREKR, HhWEEHER S EER, Bl Tk
WA S KA, EREERE T DON I 4522, R Ibimad

AR5, UL 1.0 mL 50%0Y B B IE R 5 a e, 68
A 4 Fh P R UG TR LR
2.5 FHERZMIEE. EASEREHR

Y% 4 R EL PR R 5 WL 2 AR e 1
SR, TC T AS TR 5 2 R R TR A A v T AR . 7RI ALY
HIALFE 7 AL S R, MR 1 R R TR A b T
PEWHEATINE, 4390 LA 4 b BB 3 K 04 06 1B R 2 A bR
(Y), XN Fly J5T 2 Ve B SR A AR AR (X)), EATZR M Il T 4
THERBIH 5 B FAE G R B, T AR 8 45 12 L (S/N) i 2 A
FR(SIN=3)FIE B FR(SIN=10), S5 R I3 5, 4 FhEL & &
RAMXRRL, HXRBMOBKRT 0999, Kt H
0.03~6.50 pg/kg, EEF AN 0.1~20.0 pg/kg, ¥k T H
FARUE T LM ER, Wy 1 B B i R

®5 4MERSRERNEMTEER. @ES5E. HXER. RHRREER
Table 5 Concentration ranges, linear regression equations, correlation coefficients, limits of detection and limits of quantitation
of 4 mycotoxins

HEHR 213 Bl /(ng/mL) Bl )= 5 r K BR/(ng/kg) RE R/ (ng/kg)
DON 50.00~2000.00 Y=8.2534X+13.6741 0.9997 6.50 20.0
ZEN 5.00~200.00 Y=3.7329X-5.9206 0.9993 0.60 2.0
AFB, 0.50~20.00 Y=564.0680X-12.7154 0.9998 0.03 0.1
OTA 0.50~20.00 Y=308.0510X-46.9205 0.9999 0.06 0.2

2.6 [EIERKEEELE

P A VN RS ARG, X 4 R L R T
ik, H. &3 AMIREEACE RIS B S5, 7RI ALY S
BT, BAIMbRAKEEEWE 6 W, 40l Fombs
=] Wiz 2R F01AH 5 5 U A 22 (relative standard deviation, RSD),
R WE 6. 3 NUEAKTT, FBhndr bl ik R h
82.0%~103.0%, RSD N 5.2%~9.7%., 7718 AR [l i
BIRT 80.0%, FHXHRMEMm 2 /NT 10.0%, 4 GB/T
27404—2008 ( 5536 = Jo 9 1 LT £ AR AG I ) B
BIFE AR TR, T A B0 e B RS % .
2.7 SEIRFFER AR ELIEIE

PLZS (/N 22 B ol L in A A5 3 5 4~ FR 2 {H(DON
ZEN. AFB,. OTA 434} 1000, 60, 5.0, 5.0 pg/kg)kft
I A ) B I INARAE i, 43 0 SRe FH AR v AR 1) R 1
PHPLC £)ME 4 FIEE#HR SR, JF@Ed t g
Kendall — S0P A 56 Bb A4 e 45 5 10 22 5 v F o 1 —
b, G5B 7, @it SPSS EEXF t I W, RAA
Tk E bR, 4 B E R A R B S
(P>0.05); k%38 32 Kendall — Z0PE A6 36 AT DL 2 Fi]
EHE—BAE R, BT Kendall #73k @ EME P<0.05,
UL 2 Bl 2 e 45 - B B — 3ok, B —3ekk

AR & (Kendall Phll 250 =0.9), 7 WA 785 EHE
WETEIN 2 45 W W35 22 5, 2 o IR A I 2 4 Fh L 18 7
K E—.

F 6  FIARIINFREYERFIEZE (n=6)

Table 6 Recoveries of standard addition and precisions of the
method (N=6)

% Jndr oAU ERES I ZE RSD
H(nglkg) (pnglkg) 1% 1%

10.0 10.3£1.0 103.0 9.7

DON 100.0 89.3%7.5 89.3 8.4
1000.0  938.2448.6 93.8 5.2

5.0 4.240.4 84.0 9.5

ZEN 50.0 45.64.0 91.2 8.8
200.0  175.4%13.6 87.7 7.8

0.5 0.410.03 82.0 7.3

AFB, 5.0 4.5£0.3 90.0 6.7
20.0 18.8+1.1 94.0 5.9

0.5 0.42+0.04 84.0 9.5

OTA 5.0 4.6+0.3 92.0 6.5
20.0 18.7£1.0 93.5 5.3
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Table 7 Comparison of the results between this method and national standard method

HE#HER A7/ (ug/kg) [E AR/ (ug/kg) t P Kendall #7322 Kendall BiplA] 7 %%
DON 926.1+£210.8 939.6+£197.8 ~0.904 0.417
ZEN 57.8+15.4 55.7+14.2 1.901 0.130
0.006 0.998
AFB, 4.7+1.7 4.8+1.4 -0.310 0.772
OTA 4.7+1.4 4.8+1.6 -1.395 0.235

Tihb, 2% A E GAR Uk Ty vk W E B R IR 7 R
oy 50 B i A B RN HERE S BT, K RE M TS RE LR, (XS
SHUTERZ Y, WA FEIT — KA 2R —
WHEREA AT, AU TIRFIEAE, e i R AT A 2
1LY e & <0 1 1 I NG = R i S
2.8 KPR mINE

SR JHAR T 3555 2019 45 Wi T AR 7= Y 70 A~/NZ2 4R i ik
17 4 FhECRBE R AR A0, S5 ILER 8. 70 AN/ NFERE
it 4 R EC TR RS YR 0 25 R AOR, b DON A %
e, B2 90.0%, K H{E N 20.0~3937.5 ug/kg, ZEN 5
H R IK 68.6%, f& HAE K 2.0~77.8 pg/kg, AFB, #ll OTA ¥
HRARAE, 40910 2.9%H1 4.3%, 2 FhEE 46 451 R
0.3~0.6 pg/kg 1 0.8~1.2 pg/kg.

P [ & 524 AR ME GB 2761—2017 { &k I
W R R ) "EHE T/hE S DON, ZEN, AFB,, OTA
4 FEEAWERNRE, 44 1000, 60, 5.0,
5.0 ug/kg. 70 N/NEFRESL T, DON HERE™E, #irR
ik#] 41.4%, ZEN B ARF R m AR RRAL, HA
2.9%, AFB, fl OTA ¥R &K BB R M . A LWL 2019
HEAE PRI /INFZ RE B, 4 B R BB #E 3K 0 DON 5 e fie %
i, AR, by e I AR, ZEN K S
o, ARG KO A, A IR i e 3 T R R o B
FEK; ATB, Al OTA 15 Yo P2 B AHXT R, ALAEA BIFE G h
Rith 2 M EHEE.

®8 MEHRTIMEESENRNER

Table 8 Detection results of 4 mycotoxins in wheat samples

g AR mmAE R RARER
/(ng/kg) /(ng/kg) 1% 1%
DON 20.0 3937.5 90.0 41.4
ZEN 2.0 77.8 68.6 2.9
AFB, 0.3 0.6 2.9 0.0
OTA 0.8 1.2 4.3 0.0
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