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MAEE | MIBK, FEE], RIh, KR
(WL BRI AE A A B R AR, BT 310018)

B FE: B8 @ W SR80 (% 5 5 = F PO BT (ultra performance liquid chromatography-tandem
with triple quadrupole mass spectrometry, UPLC-MS/MS)[w] sl <& 45 490 K il f v i 10 A B 58 75 R kel 7
e FiE DL 01% T R-80% LIE KK, Ll imiiE . 4k $2HU, TA Supel QUE z-sep+ff: AL
HATOIG A, B0 R EI L PRIME HLB [ A A BUE — 4k, 22 UPLC-MS/MS I, iR H 2 i
WA E Y, SRV ACAR A ROMR L E e . S8R 10 R EE S RAES TR R D 0.10~10.00 pg/kg,
EERA 0.35~20.00 pg/kg, fEEK. T4 KoK 3 P ELE R EIBCR A 73.2%~98.1%, AHXTHRAENR 250
1.3%~9.3%. S5 1% )57k RAUE R E GRS FLR 7 R A PR OR, SCIRPR PR R AR, nUARR, &
PEE T RTRE, 54 P EL R K A 2 4 20 PR A
KERIR): AL ARAR I R OO (- A I DO AT TS, HERER, /Y

Simultaneous determination of 10 kinds of mycotoxins in grain and grain
products based on composite extraction technology coupled with ultra
performance liquid chromatography-tandem with triple
quadrupole mass spectrometry
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(Zhejiang Fangyuan Test Group Co., Ltd., Hangzhou 310018, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 10 kinds of mycotoxins in
grain and grain products based on composite extraction technology coupled with ultra performance liquid
chromatography-tandem with triple quadrupole mass spectrometry (UPLC-MS/MS). Methods Using 0.1% formic
acid-80% acetonitrile water as extraction solvent, after vortex and oscillation extraction, Supel QuE z-sep+ was added
as purifying agent for primary purification, and the supernatant after centrifugation was purified by PRIME HLB
solid phase extraction column for the second time, and was determined by UPLC-MS/MS. The mass spectrometry

was characterized by multiple reaction monitoring mode and quantified by matrix matching standard solution external
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standard method. Results

The limits of detection of 10 kinds of mycotoxins in cereals were 0.10-10.00 pg/kg, and

the limits of quantitative were 0.35-20.00 pg/kg. The recoveries in corn, peanut and rice were 73.2%-98.1%, and the

relative standard deviations were 1.3%-9.3%.

Conclusion

The sensitivity of this method meets the limit

requirements of national standards for mycotoxins. The experimental operation is simple and rapid, the cost is low,

the qualitative and quantitative analysis is reliable, and it is suitable for multi-component high-throughput rapid

analysis and determination of mycotoxins in cereals.

KEY WORDS: dispersed solid phase extraction; ultra performance liquid chromatography-tandem with triple

quadrupole mass spectrometry; mycotoxins; grain
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HHBRE-BHmEN. SRS S 1A K™
AR, BABSRMAEY RN, TEUE . BR . B
AR FE BRI N, BEAE AT 25% AR 7 32 AT
BEMRAERGE, R REN FEREEY TN
Ko EoK L ANEPHL BYITERGE . BB I 1B R
WS ZRNLZMERNRE, WA RS EE R,
P Sk NG 3, KRR 2 S YRR B R ) LA R RN
A% # £ B, (aflatoxin B,, AFB))#l & K JF % 4 Bl
(zearalenone, ZEN), X #-5 /i iR & 12 19 PR 85 2 A 0] 495
ERENRE R ROREEY, 23K DHFR
(fumonisin, FB), ZEN. 4% % (aflatoxin, AFT)., Ii%
X 5 ik J) B I % (deoxynivalenol, DON)ZE 5 I 45 Sk ™ B,
FCAP RS A S R B A, AR B AR 2 T A A i
HI R REME; feA: B3R E R R Rk IR 2 —, sz . &
A5 AERMRZE G AFT, Jnsm e Az W B T v < A,
REA R P PR R h 9% PR %) 48 4, el /D JRURF IR TR %% o

T AN AR FUR B R TS e R R i R A
S N T S N A TER 7)o X3 = Vi WO a7 DN Wl
TEEBERZA S, s REEm R, BRI

TR B R Ay A G e W BT sk
RSOV €0, 335 - R B TR 5122V 56 | e W B ) PR S R
RS S 25 SR UM B B 51, 1205 IR BRE T B, (H2
— K BBV — R R R, WCRIRELOTE B 5, Aid S
KAL) 2 LR R MO BRI, vk B A
()RR PR 0SB 4 0 25, AFLIE R T LT 2 3R G I 75 2 455
bR, FaZEE  FEAMGINAE, & RN, mROR AR
(ENERE 730§ P Y S 5 & 9510 valll I R7 N B ORI & R i)
RGP0, TR B e M B, TR B RUE
Uf, BERTRCHLN T 2 R B R [ A

AT B B R AR BOT I, R 2 U e P UR R
JE AT, WA HUARZ Gk, B2 BRARNS %
AW B HAESRIUT A S B AR A HOR), ) R e
PO rh A 2R BT, FLA5 A < B AU [ AR 2K R/NEE
PRiIME HLB, Mk # £ B b BR 24 19 H 89, 1EE
LA b, TR R ORRE €5 3 - AR IR = U AR AT BT
(ultra performance liquid chromatography-tandem with triple
quadrupole mass spectrometry, UPLC-MS/MS)[] il & 4%
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7#: 1. DON; 2. FBy; 3. FBy; 4. AFMy; 5. AFGy; 6. AFG,; 7. AFB,; 8. AFB,; 9. OTA; 10. ZEN,
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Fig.1

A AR -UPLC-MS/MS 4155 3 72
Detailed experimental procedures of combined extraction technique-UPLC-MS/MS
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1 #RERZE

1.1 MR5iRF

FE R IR R A RE i, 32 B AR T O WA &
Wi BT . .

TR M, [(aflatoxin M, AFM,), 4liF 99.8%].
# AR R B (L 99.0%) . #h#E5 R B, [(aflatoxin B,,
AFB,), 4 99.5%]. #IZ5#H R G, [(aflatoxin Gy, AFGy),
4IFF 99.5%]. WHB R R G, [(aflatoxin G,, AFG,), 4liJF
98.5%] (LR MBI A R A F]); KEBEER B, [(fumonisin
By, FB)), ZliJi 98.4%] Kk 5# % B, [(fumonisin B,, FB,, 4l
1 99.1%]. #HHEEEEE A (ochratoxin, OTA), E KR
Fii . BT R T AR (AR 98.3%) (5 88 SR AGRL 5 A 4
HRRATD, OB FPER(EiEal, #8E Meker 2AH]); %k
[aggat, Prsr TR R A RAR ] PRR(EAREsE, -
W2 R LRI A FR A 7]); Supel Que Z-sep+HHbin (35
[E Supelco A F]); N-NF:Z i (N-propyl ethylenediamine
adsorbent, PSA) . Florisil JE#H(80~100 H)(FtMH KLt L4
RN, A1 221k 5k B (graphitized carbon black, GCB,
120~400 H) .+ /\ B A RE L (Cg) (LI 238 52 5 B
B AT IR Ao
1.2 &R E

Agilent 1290/5500 Qtrap I 4 iy RURUAR (335 - — 75 DU A
FFEE AL (& [ SCIEX 22 F); JY10002 HiLFRFE-CREJE 0.01 g,
LT ET R A A F]); VORTEX GENIUS3 i
TR O A% (i [ IKA A 5]); HY -2A JE IR e (L G 35
EHBRAFD; Milli-Q Integral #H4lE/KAL (32 [E Millipore 2
A)); ST16R H5 33 % 55 U HL(3E B Thermo Fisher Scientific
25 w)); wat200606 [ FHAE R B | AHAEHUH: Oasis PRIME
HLB. [EAHZEEUHE Oasis HLB . [EAH# HitA: Oasis PRiIME
MCX (3 cc/60 mg), Waters ACOUITYUPLC®HSST3 ikt
(100 mmx2.1 mm, 1.8 pm)(ZE & Waters 24 F]); DFY-300D F
P23 BT REA BEHLGR I TR HLRAT FR A RD); 0.22 pm
B HLUBRE( 2 SRR e A FR A A
1.3 LWHE
1.3.1  ARAEER 64

M A5 5 RAE TS P A R BOAIR]L, K 10 FheER o
J AL B, C3 4, BARSFAEHILTE 1. WERRFEI A HirikeE
W, TR RO 50.0 pg/L BIR-AHRIER AT MERIFSHL
B AIbRHERGET, R BARRICAL 200.0 pg/L AYTR-ARrifEa]
T METEEL C AR AR, I B RRTCAL 1000.0 ng/L 1)
PRAERARNE . A ARIE T FIRAR T 18°CHBGIRA

WEWE A, B, C3 AbpfEdhalE s, M2s H3Em
VP TRC B A R AL TR R, Ho A RS vk
JE45024 0.25, 0.50, 1.00, 5.00, 10.00, 25.00 ug/L, B £H

FRINERRE S 1, 2, 4, 20, 40, 100 pg/L, C 41
RYVFEWIE/H 5, 10, 20, 100, 200, 500 pg/L.
1.3.2 #onara

LIRS o RO R A IREE 1 g2
0.01 g) T 50 mL R LIEELLE T, FEFA 10.00 mL 80%Z
K (R 0.1% T BR)BEI, IRHEIRA) 30 s, FRFHILEL 20 min,
JIIA 0.50 g Supel QuE z-sep+i§+fbtf, iRAEIRS 1 min, F
8000 r/min &.0» 5 min, M 0.5 mL & # T PRIME HLB
KR, R, BREATFRMA OIS — 8 R R,
BB 1 mL 1% T PRIME HLB /MEF, DL 1 i%/s #33
BERIAEFE R, £ 0.22 pm AHLRIEILLLIE, Rk,
133 RAEFBERH &

PEHA S FiR 10 FhE R R RS, IR 1.3.2 6k
A IREEAE, 15528 H IR
1.4 {UBEITIEEH
1.4.1 RAEELH

1% H: Waterss ACOUITYUPLC®HSST3 (100 mmx
2.1 mm, 1.8 pm); WA A HZHE, B K 0.1% PR KR
JiL: 0.3 mL/min; AE7E 30°C; #FRERE 5 pL; BREEVERG S50
0~1.0 min, 10% A; 1.0~2.0 min, 10%~55% A; 2.0~2.5 min,
55% A; 2.5~3.0 min, 55%~90% A; 3.0~5.5 min, 90% A;
5.5~6.0 min, 90%~10% A; 6.0~7.0 min, 10% A.
1.42 Jigdtt

B WY % B T (electrospray ionization, ESI);
B EEFE, Sy £ &6 Y (multiple
reaction monitoring, MRM)#; HLIIZ5HLE: 5500 V; BT
PEIREE: 550°C; <71 41.3 kPa (6 Psi); SA5<UES:
206.8 kPa (30 Psi); 254k J7: 413.7 kPa (60 Psi); HBlhjm
A E ST 413.7 kPa (60 Psi).

MR FX) B R BT . REEE ., B Al
REE L 1,

2 HER5H5H

2.1 REUAFIBIMAL
WHERESERESV R 2 FHRBUARI N 20
R 201 DR R i R A AR A5 AN AR TR, Sl Sk A
ENGVES A 225, FRAE SCHR BARMERT 787, 7E4EL
A I AGE B AKFNER, BT AR 5 $R BUSCR T B i /0 1
T, UL, AR HHEE T 0.1%H ER-H . 0.1%H k-
M 0.1%HR-30% 7K . 0.1%H R-50% 27K . 0.1%
F R -80% & I K VE S SR B R 64T S5 38 2 i, 45 5 LI
2. WA S B AE SRR S 5 1 22 AN RAR R, S EHREK
T SR o — e 24 Z R B v B s, Ry
Sy BTN A ARV B B2 T IR AR L R SRR
MKk EER . MR R R X S A R EEE R EOR KRR
SR Y EL T B R BISCRA 50%~65%, BHRBGAF K&
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Table 1 Mass spectrum parameters of 10 kinds of mycotoxins

215 Ew BB T Q1 (m/z) TET Q3 (m/2) FIRHE/NV Tl 1 e /e V B TR
*
A AFM, 328.3 2732 180 34 ESI+
259.3 180 34
*
AFB, 313.3 285.1 220 29 ESI+
241.0 220 48
*
AFB, 315.4 2870 40 34 ESI+
259.1 40 37
*
AFG, 329.3 2433 180 39 ESI+
311.4 180 28
*
AFG, 331.3 3132 40 29 ESI+
2452 40 36
*
B FB, 722.5 3524 40 4 ESI+
334.4 40 51
*
FB, 706.6 3365 80 P ESI+
354.5 80 43
*
ZEN 319.5 283.2 124 17 ESI+
187.1 120 24
*
OTA 404.3 239.3 . 27 ESI+
221.0 40 38
*
C DON 297.3 249.3 40 14 ESI+
231.2 40 17

TR E R TR

= (). 1% H iR- B
w= 0.1%F BR-ZE
|- 0.1%H FR-30% 257K
0.1%H FR-50%Z.JiE 7K
100 - wm 0.1%H R-80%Z NI 7K

120

B 44/%

80 - . l
60 ‘ : ! | l
B AT
SEEOEEF T
HARB R
B2 R TRIH I 7 B s E iR

Fig.2 Recoveries of different extraction solvents

BIEEG, SMAEMEE . TR, AEREREZ IR
W ke, (AR S B 1 7 R I (5 552 21 8 il sk
o B T REAIR TS, 25525 1R, BEHE 0.1%F R-80% 2. i
IKAE R A RIS (1 B2 A W -
22 AdEMRL
22.1  HHFB 69kt

#4257 Supel QuE z-sep+ifHfb#} . Cis. PSA, GCB,
Florisil 5 FP4rEUEARAEEGRXT 10 Fh B K 1§ b ROR
FLHR o 45 SCHRARTE S 1, € P AR R 356 J55 o A A 4 IR
FBRILST P R D ABEE LAY, PSA TT LA R BREE S A

HUERSE P )50, Florisil W] LAMZBREEE BT b AR PR A 540, (R
B R AR ANE, GCB X HAG V14 T4 ik & A B
EIEOR, FTLARM R, R SR T ZEN S5 HA
TR ZE R ) BAR o 3 7R 28 R ORM 3 T PO AR SE 5
SRR 5 R AR AR A BGA b, SR R ILIE 3, Hi,
PSA %L FB, [ K HUA 23% . GCB ¥k )5 ZEN 1 OTA
FEARAG Y, T Florisil Fl Cyg 05 R 2 BT 3R (11
AR, FEHPLE 50%~76% 44 . Supel QuE z-sep+iibfs
JEAERE SRS T LB R Crg MBI RLERE, b
SRS AT LR BA B W AN 2R BB, Cog 1T AR B B K 24 5T,

100_- Ci#? A PSA V¥V GCB @ zep+ ® Florisil
* * . M
80 E % "
e 1 g ims il 31
® ™ |
°\\° 60_i v e . | [ ]
M Y v g [ §
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E 40} (]
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A 2 AN
N RN R O OV N S S
S EEE &P
HERERRIE

P 3 IR BEAS IR i ] e

Fig.3 Recoveries of different dispersion extractants
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I, A ROR BT SRR W T 2, FU H R R
AR, 2 FrR, %% Supel QuE z-sepHFH LA 1E HASHISE
AR A I B
222 BEAMFERAGLRE

ST RURERZ, TRy hEEE . BB, AR,
EERER RS ERE, AR T ki,
HLB. PRiME HLB, PRiME MCX 3 i [&| K ZE U ME AT
SEBGAYHT. HLB RN ROAHZERUE, BT DL S BOR P 1
HUAH RS T AL R (2R SR ARG B8 ) A RBRL A, 2061k |
WhE . VRS 2 BRI, SECT R E RN R,
R L e 7 < B A AR A B . X PRIME HLB Al
PRiME MCX /M, PRIME MCX /)M B 58 F itk b &4,
MK ZH R MENED?, R ZEN, OTA 3 il ok
BONBURI R, fEilid PRIME MCX /MR, B
K. HBAESEImMR A, FllEE&iE. MmiBREm
AT, b/ NE RIS i i NV I SE B 25 L R,
TERE G B R R AR R T AR AR, B, AHESE
YE$E T PRIME HLB {1 ik /M
23 (USEEHFRMK
231 AR

BC i 10 FhEC P 75 R AR G AR HER W, 5 IE B
BUT, KR ER WO ST AT IR LA 7 ul/min AT
W, EERBEE R IR, T 2R AR, i
IE. BTN AR, EEEAE AR, L &
R, HEFLHE R . REREREE . EEHRE . FHA.
AR, R I AS B LA S5 R N A et B R T
XF, TERE LR 1.
232 AshAegikE

TELAR TS 2 B0 Fe a1 0EA A ik it tk, 4
AT 5 mmol/L BRI WA 0.1% H B /K B AR 7K
A, VAR NG F0 R BEAE AT HLAE, JF RS AR LS5 56
L3 XA BLLL 0.1% PR KAEAAH . ZHE1E R LA
PEATRREE VR, T 10 HE&S T AESE s E, H
kiR LT, 10 FRECA R A ESIHE N MRM
B L E 4,
24 J3EEFIIE
241 HRFHE

5 T AR50 A I 0 LA B 1D 153 XoF 43 b B 45 R 1
AT 2 A T PR A i . L R (signal  suppression
enhancement, SSE)ZRI N & F i ol 2 7358, WL 1158
FEIFARAE T A R S VAR bR e TAE 2R 1R R 4 Hok e
A B R 2335 Y SSE>120%05, A 5 TSR ALY ; 24
SSE<80%HT, & F iz, 24 SSE /-F 80%~120%2Z
[B], DUBEFRRON A . ABEIEHE R 1.3 LA (2R
PR TAER A B 0.1% F iR -80% £ i /K B il bs o T4

W, AR TG oK . FBAE . KOK 3 RhEE R 1Y JE AL
R, GERULE 2. ZEREIR, 3 YETF 10 FIEE# R
{9 SSE fHAE 35.4%~256.3% ], Uil Ma % 1e A F 5
A —RE RS AR e RN . TR, R T RMEE SR
RONE, ABIFSE R A 13 VT B AV R I skt AT B
BRI E BE AT A,

1.5 -
8
1.0 - 4 6
=)
Z 5
= 3
5 ; 10
0.5+ 1 2 |
L 9A
0Ly - f
0123 4 56 7 8
i /8] /min

7#: 1. DON; 2. FBy; 3. FB,; 4. AFM,; 5. AFG,; 6. AFG,; 7. AFB,;
8. AFB;; 9. OTA; 10. ZEN,
4 10 FhEFHRA ESIHER T B MRM @&

Fig.4 MRM chromatograms of 10 kinds of mycotoxins in
ESI+ mode

242 KMEEEE SR

HRE 1.3.1 155 B B 10 Fh B 5 IR A b i R 47
VWL, DA B AR i T 0 A i 0 TR (Y ) X 45
H AR R R (X, pg/L)Z il Sk A A e 2k . 451k
RS MTERIE 2 iR, MR KTF 0.99. ik
Bezs R ERR, B 10 R & £ IR SRR,
FEER 132 AL B iR 40 B, LA SIN=3 B 245 BAnfb &9
AOAS: H BR (limit of detection, LOD), LA S/N=10 #fjE 4 H
b & ¥ ) & i B (limit of quantitation, LOQ), 45 31,
10 FMEBEFHFEZEM LOD J 0.10~10.00 pg/kg, LOQ N
0.35~20.00 pg/kg, J7 ik RS 58 40 B F AR X &
R R R EZER,
243 EKkEAAEEE

BERUAEAE . Kok Bk 3 R PARERAEM. L &
3R B KR4 T 6 UOPAT AR TS 56, 15300 o 5
B4 AH Xt b5 ME ff 22 (relative standard deviations, RSD), %%5%
W2 3, Z5RERW], 10 FhE A TR AEX 3 AN T Ey
[FIRN 73.2%~98.1%, AIXTARHERZE N 1.3%~9.3%, %
TR, R PELF, 74 GB/T 27404—2008 (52
B2 S AL S PRSI ) S0 T s o T
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#2 W0HEESRHEEEASRE. HXRYK RHRMEEMR
Table 2 Linear regression equations, correlation coefficients, limits of detection and limits of quantitation of 10 kinds of mycotoxins
&Y RMEEE/(wL)  HEREE KRR/ (ke ERRA(ugke) L [E )y SSEPS
EAK O AEE KK
AFM, 0.25~25.00 0.9989 0.20 0.60 Y=1.29246¢"'X-8568.46781 95.8 92.3 96.1
AFB, 0.25~25.00 0.9924 0.20 0.60 Y=2.60107¢’X—5565.08412 77.3 82.1 95.4
AFB, 0.25~25.00 0.9926 0.25 1.00 Y=7.97845¢*X+3865.54891 74.2 67.4 92.5
AFG, 0.25~25.00 0.9912 0.10 0.35 Y=1.29024¢’X—6682.30687 80.6 86.8 85.7
AFG, 0.25~25.00 0.9957 0.25 1.00 Y=9.13210e*X+3309.07361 67.9 80.4 78.9
FB, 1~100 0.9950 1.50 5.00 Y=10095.34844X—855.7963 2563 2233 1613
FB, 1~100 0.9966 1.50 5.00 Y=6.97407¢*X—5068.53955 198.5 1798 1755
ZEN 1~100 0.9947 1.50 5.00 Y=7.77022¢"X—2833.38958 82.5 87.7 87.5
OTA 1~100 0.9920 1.00 3.50 Y=16070.8517X-1039.9731 97.7 91.2 93.5
DON 5~500 0.9976 10.00 20.00 Y=19969.38973X-1212.259 354 50.7 78.2
*3 HESHEEHRPHMREYEF RSDs (n=6)
Table 3 Recoveries and RSDs of mycotoxins (n=6)
M R K ERS PN Tk
ug/ke) S EIRC%/%  RSDs/% SEE A % RSDs/% TR R % RSDs/%
0.5 90.1 1.3 95.3 2.1 81.2 2.1
AFM, 1.0 91.3 2.1 94.3 1.4 85.6 5.5
5.0 97.0 1.7 94.2 1.8 91.1 2.0
0.5 86.2 5.8 87.5 3.8 84.2 3.6
AFB,; 1.0 96.8 4.7 92.1 2.6 80.1 8.0
5.0 91.7 2.2 98.1 1.7 89.0 4.6
0.5 85.4 5.0 82.2 2.1 79.4 4.1
AFB, 1.0 94.5 1.8 83.0 4.5 80.3 3.6
5.0 92.1 33 90.2 5.1 85.7 2.5
0.5 90.9 3.6 84.6 4.3 90.3 2.0
AFG, 1.0 89.4 3.8 90.4 2.2 89.4 2.4
5.0 933 2.4 95.2 1.8 88.5 5.8
0.5 84.0 29 80.8 3.8 81.3 2.4
AFG, 1.0 83.6 2.7 87.0 4.2 87.4 33
5.0 89.7 44 92.5 1.6 87.6 6.3
5.0 79.3 3.5 75.5 5.0 73.7 4.4
FB, 10.0 81.3 3.0 75.2 7.8 78.6 3.0
50.0 87.3 1.7 83.4 4.5 84.2 2.5
5.0 73.2 4.8 77.3 2.7 74.1 7.2
FB, 10.0 81.3 22 80.3 3.3 79.5 6.6
50.0 90.2 5.0 86.4 52 88.3 2.4
5.0 90.4 3.7 83.5 2.8 82.1 5.6
ZEN 10.0 92.9 4.1 90.2 33 88.6 6.9
50.0 95.7 2.2 96.7 1.7 83.6 33
5.0 77.4 7.9 84.2 6.0 83.3 9.3
OTA 10.0 85.2 5.6 82.4 5.5 80.2 4.7
50.0 80.1 4.9 89.6 2.7 84.6 6.2
20.0 93.4 2.3 89.0 6.8 79.4 7.6
DON 40.0 934 2.6 82.2 3.6 89.4 6.5
100.0 97.1 3.7 90.2 3.0 90.3 2.7
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2.5 SERREEmOHT

I E BRI T T I L EOK . ROk A ERE
% 30 HER, FEIRAHHSE ik e T An AL BERN A 2, 2
RN 4 iR, FOKFEG E%3Z DON, ZEN Al AFB, iX 3
FHEHEERIEY, Hd 1 A1) DONL T LR & 1Y)
ZEN, 2 #LKFESL ) AFB, #53 GB 2761—2017 { &M%
SEZFRE SRR ) MR ZR; e

FESL EEZ AFB, 7535y, HA 3 kB HbR; KOKEE
RS LR R A, RS R A TS Y DL
R, ASWE ST A AW VT A R L R RS
[ P 0 LA B TS g, FL A 1 L 76 R [l 4 4 B il
i AR R RIS Y 1 BT B K £ % DON L ZEN
M AFB,, FIREEH TWiTLJE T i 2 XU, 7R
it R B B 25 5 32 A5 T 22715 25 W i) Wi, DA B 5 i A
ZMERTEER.

N=E5A
NV 52

F4 EKEE KKP10HERSERNISRERL

Table 4 Contamination of 10 kinds of mycotoxins in corn, peanut and rice

£k e ok
HAER TR ik BhR RmlhE REE SRR BRE R REE SRR @bhR ek i
Mpghkg) /% % Apgkg)  pghke) P 1% ughkg)  fpghkg) /% % lpgkg)
AFM, - - - - - 3.33 - 0.23 - - - -
AFB, 20 20.00 6.67 66.47 20 36.67 10.0 25.14 10 36.67 - 0.44
AFB, - 13.33 - 0.36 - 6.67 - 2.42 - - - -
AFG, - 6.67 - 0.45 - 13.33 - 4.17 - - - -
AFG, - - - - - 3.33 - 0.39 - - - -
FB, - 26.67 - 50.19 - - - - - 13.33 - 1.57
FB, - 3.33 - 12.72 - - - - - - - -
ZEN 60 43.33 13.33 85.62 - 16.67 - 101.33 - 23.33 - 4.28
OTA 5.0 13.33 3.33 10.06 - 6.67 - 19.67 5.0 3.33 - 1.21
DON 1000 73.33 3.33 1570.12 - 10.00 - 556.28 - - - -
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