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Investigation on mycotoxin contamination in feed materials in 2019
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ABSTRACT: Objective To In vestige and analyze the mycotoxin contamination in feed materials in 2019.
Methods The content of vomiting toxin, corn gibberelone and aflatoxin B; in the bulk feed materials purchased by
the molecular companies of anyou group was rapidly detected by colloidal-gold immunoassays or up-conversion
immunoassays (UPT). In 2019, a total of 20918 feed materials samples were detected. Results According to Anyou
group's standard, the total exceeding rate of mycotoxin contamination in feed materials in 2019 was 3.2%. The
overall situation of mycotoxin contamination of feed raw materials changed from heavy to light. In the first half of
the year, the contamination was mainly caused by excessive mycotoxin contamination of bran and secondary powder.
In the second half of the year, the contamination degree of mycotoxin was relatively low. However, in September, the
contamination of zearalenone (ZEN) of corn and DDGS was relatively heavy, and the contamination of DDGS was
severe. From the point of origin, the vomitoxin (DON) pollution from wheat bran and wheat powder in various
producing areas in China in 2019 was relatively heavy. Aflatoxins Aflatoxins B1 (AFB1) from henan province and

ZEN from sichuan province were seriously contaminated. Conclusion In comparison with the data from the 2018
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survey on mycotoxin contamination of feed raw materials (which has not been published publicly), the pollution level

of raw materials in 2019 is relatively low.

KEY WORDS: feed materials; mycotoxins; colloidal gold immunochromatography; up-conversion immunoassay;

regular pattern of toxin contamination
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e ODREE ORI L V5 e s s R Bl e U AT
Al K A A fEY), WIRRERMSY S, HEDZAEW
G g, [WIREEE 2 A s K B AR VR e
V] 1] LA} A 57 Al 7E 1] SR 58 37 P AR ) e 4t R e, AT
REANSAAIE Tk, HREGHBERANEETSEMIRE TR, &
ASE LR BE A SR Y, 51 S i 2t s v R
BUENURM G . WP, Ak R R G D HrpR
5 2 (vomitoxin, DON)TERF RN HA & RN, G &t
o BEEEATR . ERER | EYS | MERGT B K, &
RIS AR . BET TR iilst, AL E RS
FERBET, PEE R AR AR A A K K AR
(zearalenone, ZEN)J& HATMEMEIBCRIG TR 3R, TR
TR A W B 1 A IR AR B ) AR A A, ZEN ZEARDEH Y
TR, BEHEIRECH D, TRAT BN S, B R
WRARFET- s RE A =0 o i R A 3K LA BUB M HL e,
HindYa 20 25, Hb#Eil&E#HE B (aflatoxins By,
AFB)) B PEFIEUE SR, SRR MUeEEFEAE,
7 FL 23 FE 2 @ A P B L v, 5 A ™0,

R T ARUE SRR RE 4, R XS AE T bR WA 04 )
RO B T 1 RS e S S A TR A, DU S G s ARt
TR SR W RN P o 25 R AR R R T ik E AL = 0
FRETES | ARSI . IR Sk | ARG e 2
Bkl VR B B e et e ekl & VL H R R AR A
2R PG T . S BRI AR G S E AT I A
RIS ST BT AR A T A T G Ak SRRk B il 1) 5 2
VEYLREEE . A ST NI FH AR 4 S5 AT IR AN L5 ot
PESHTINT 2019 4F B T IR B oK (K R S5 R SR
BHECRHH DON. ZEN il AFB, Y& A 7RG, 3F481 1.
A3MT 3 FhEE 2 AR [A] B s _F s AR b A, DUHH R A
AL EURR R SR W) B iy TR (162 2 K3 -

2 MHEREE

2.1 {UEE5RF
UPT-3A-1800 %% & e A (At s AL W 6
RIEAA BRA ); HG-8 BEARE SN (bt M fa I H A4

HAREWR A, FW100 FREHLOS AT ZR TR A TR
Al); DT-1002A HLFRKF(&EE 0.01 g, B RPFERIGE
ABRAF]); SHZ-82B k3% i (N i A 3 SCHRA R AT IR 2
ri)); VORTEX-5 TATEAX (I 1T Hobk DUIR A il 1 A B2
), MEBRE (R BEEITF RS (LB)ERA A
EppendorfResearch plus).

DON. ZEN #il AFB, 8 &£ S0 i ilim & dt
HAEAEYHEARBAN A BR/AH]); DON., ZEN, AFB, fiik4:
P IR G (BTN S T OB AE M AR IR A FDD.

22 #H@mfER

ST R oA 2019 4F B 2 AR 43 F 8 m B AR (5 it
T B IR 20918 3 FRLREURIEE i (FF i 15 B LR
1), st 57529 M EdE (LA 1), I DON 19183 4,
ZEN 19047 4>, AFB; 19299 4~ ¥R EK . T RIFEHHE K&
T %) (distillers dried grains with soluble, DDGS)., T KHl
PR BB L Uk . R DRI SRR R, X RER A
J ki H DON. ZEN, AFB, 3 faE b4 74, [FIEHARAEA
()R it 2 85 TR 5 2T Y R D T AG I S R s 28, %k
B o B S /NE RIS T A A DON; KM E S R
ZEN F1 AFB, (WK 1),

30000 -
20000 |
10000 |
8000 | ¢
6000 -8
4000 |78

4590 a3 mDON oZEN mAFBI

Ko B HoA~

2000| 78 , : N dREf 7B
0 18R7 , Marn, HE&H ar ., A8 35 GEE
509 om ¥ ox % = o=
* 8 ¥ B ¥ B T B
©w = ¥ A
¥ W E

& ®

AR

B 1 2019 &Rk EUREAS [R5 R A 5T H £
Fig. Number of different toxin items tested of raw materials in
2019

2.3 HRLESNE
23.1 HmaE

8 GB/T 14699.1-2005 {fal vkt Y Ul & A b, I
FAR MR R I 2L 20 B AR UEd 8 H o



2850 B A TR A ETRNES
=1 HRERSitE
Table 1 Sample information statistics
2 f** Kk DDGS  EKECH B W OREE DRRRSEH BER it
bt 1 32 33
K 115 65 30 1 20 197 78 506
Mt 91 23 82 224 176 49 119 176 940
Lvg 555 8 5 18 61 647
S 617 19 3 21 1 1 47 709
Rt 5161 187 127 7 1 268 87 43 5881
ity 3 1 5 12 31 52
95 38 1 28 266 94 353 760 427 1967
WL 8 6 75 3 92
N} 4 4 455 22 47 532
LB 22 45 27 65 101 8 86 354
bicyz: 5 14 26 320 141 153 659
IIFR 178 4 66 470 109 200 137 1164
bE] 324 376 3 377 210 13 54 219 1576
Bl 27 4 11 6 18 295 76 364 801
L 25 89 1 1 86 16 158 376
J7HR 1 1 51 178 57 36 428 111 863
i 2 3 65 335 87 492
G 17 103 12 11 143
)i 3 79 33 6 137 31 82 371
= 269 1 7 44 331 86 738
Bt 120 44 98 65 1 18 149 495
HA 5 6 67 78
THE 58 4 17 4 83
s 108 63 62 89 322
G| 572 34 18 87 15 86 93 139 1044
Bt 8301 879 597 1926 840 2741 2747 2887 20918

TE: BRED IS TER . BB . BUERERE . FORIREHM . ERE I . BURERIRZEAT, DRSS EURHS SORRI/DE . Ak, 1k

AR TR HALSURRS AN R L A L BRI ISR

232 EEEREFESVIEZERN DON. ZEN. AFB;

ZEN. AFB, fil: FRELS g #E5h, A 25 mL A
RO . ARG WA EY 5 min, HE 5 min, B
1.0~1.5 mL $2B0RE TN .08 P, 4000 r/min B0
2 min, HX 200 pL E3EWANA 600 pL FBaR, FHIRIER
JiE 30 s, BEHL 100 pwL FEIIEE & IR f kAL, 1
Bt 15 min 5 F_E &SR HT N AE .

DON Kl FRHL 5 g #£5h, WA 50 mL —ZK. R
VeIt 5 min, THE 5 min, F2HK 1.0~1.5 mL $EEUK
ZETERELE P, 4000 r/min B0 2 mine B 100 pL i
WA 700 pL B FRBR, BRAE kW FiRiF4T DON &
HE .

233 IRARE S BT R E AN DON. ZEN. AFB,

VERRFRIR 1.00 g iFE T 5 mL 2.0, iIiA 4 mL AE
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AR, IR #ED 3 min, T 4000 r/min 2.0
5 min, LW 1 mL BT TN E.0E Y, FRBITFREK
R 2 B o v ks R R A8 FAE O 1 58 I S B T
L BR A, YRS IR R £ P8 O 4 TR IR R DU AR A VA WL,
TEEH N 3 (20 100 pL) TA-RmAEfLH, 3 5 min
S FRBEAA 4 BUASGI 22
23.4 it

M AR & WE I st (] 35 B, 25 0 2R kil B
FEGR & A R 22 5, R DR Aer T 5040 1 v e
BT AR S T L R A TR, RS R SR

=2

TRIEARENEES

AHEE R ARG kbR Ia AT . gk H R G I 45 SR AR B
SR BRI A B AL B O i 50 R F R 8A e 1 E A
FTEASIN, AP IIEAT: S G 0 25 SR g v ik
24 FIEKE

TR AR N IAE (4 3 Pl oA 1 2R BR b v L35 2,
RGBS RO B IR AR, RO AR R A . R
AR RG R RFEA SRR, B N R
FrBRIHE MEEASHFR . DON, ZEN, AFB, #iF5% N A
T H bR, B0 E AR ECS A B E A

e RERE(ug/ke)

Table 2 Maximum limit of mycotoxins for different feed materials(ng/kg)

T b 24 B DON/(ug/kg) ZEN/(ug/kg)  AFB,/(ug/kg) FE 5 24 FR DON/(ng/kg) ZEN/(ug/kg)AFB,/(ng/kg)
EAR(H) 500 100 10 ER 1500 100 10
FAC =) 1000 250 20 ok 1000 100 10
DDGS@# 1) 2000 250 30 ES 1000 250 30
DDGS([H ™) 3000 500 50 AR/ 1000 100 20
TR (FWEH) 1000 500 30 ikt 1000 100 30
TR, A 1000 250 30 AR 1000 100 50
S 1000 100 10 FoAtb J5ORE 1000 250 30
R®3 2019 FEANEREEZSRISRHN
Table 3 Mycotoxin contamination of feed materials in 2019
Ef=2 2 FEA DON ZEN AFB,
BEEAZUA 20918 19183 19047 19299
EARFEA RS 668 598 54 86
AR/ % 32 3.1 0.3 0.4
R/ (pg/kg) — 4420 886.9 > 50
IR AR —_— e 7 Hh Ak Y [ 7= 1 DDGS U 1] 7=t 4 i KA
J A DON e A5 YA DU T, AR 5308 12.9%F1
3 HBRE5SH 20.2%, KXEEGY EKRTREERGYEFEN 2.3%, kb
31 ARENEREEE SRR JEI5YL, Hrb >k DON (ZEN I AFB, 754553 510 1.8% .

2019 4R iARHE R B T B R 15 SR B Il iR (LR
3)o BRPETG YL HFRER 0%~2%; GG HFRER 2%~5%;
FPETGYe: HARR > 5%, fDRHFUR A B 1 25 Yl bR
RN 3.2%, kTG, Hi DON BARE N 3.1%, Kl
HRAE N 4420 pg/kg; ZEN BERER N 0.3%, Kl AL
886.9 ng/kg; AFB1#BFRZE A 0.4%, Kl KM > 50 pg/ke.

AN TR Lk JURL 2 B B B R B0 LA 2. 2019 4 £k

0.4%7F1 0.7%; DDGS. F KR4 . KM, PRHIZEIRE
oAt JFORV R TR 75 2R 75 Y AR, RS Y. A
MGEIR AT AR BR, —Fh ORI 32 31 T 2R @3 £ 1975
e, (HHF IR R S, 75 L5 R T i R IR S AF
TE25 5 Hirb Bk i YOS 19 DON AR S A, oK M HR
77#] DON. ZEN. AFB, 7F1E#pnfE 0L, [H DON iR
Hx (= DDGS 3 Fhig R bR A0 Y, K8l ZEN Fl AFB, f1-7%

AFRF O, T DON KR
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32 ARENBESESSRATHES 25r 202-*¥$ED0NDZENDAF31
4 AT LUK 2019 4FBE R EURIER 1 88 2675 Y i 207 I

PRI T, R AR e T R TR RO @ 15}

TR TSP PRITEL, T A T 7 20 T L B 2 At £ 10

o EARKILRIYI. DDGS. KM, PRHIZE R R A st

3.2
R R R RS R R, £ RS Y, (A ol 08 o4 i
DU 2 K 5 R 205 e AT R ¥ S B X
¥ O F K
32.1 DON ¥ X
& 3 AT LA H, 2019 4EFF 1~6 H UKk . %K% DON g z
PRKERETEY, A 7 A ISR U RS, B R B

ERFERYERS T RIS KF; DDGS HJ DON 755418 BLgL

2 2019 4EFE A R TR 7 K 75 Y bR R
BoE, (09 FAE S, Kl AP BEAS RURL RS T R R TS A AR R

Fig.2 Mycotoxin pollution exceeding standards in different raw
materials in 2019
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Table 4 Variation trends of mycotoxin pollution in different raw materials in 2019

[ W 18 28 35 47 55 65 75 8 95 108 1A 12/ PEARE
Tk 1.6 4.0 2.8 3.6 34 1.6 15 14 6.1 12 3.0 4.1 __;-.,h__Hj“al
DDGS 0.0 0.0 3.5 0.9 1.2 0.0 0.0 0.0 123 0.0 0.0 00 N
KA 0.0 48 0.0 0.0 2.1 2.6 0.0 4.1 12 17 0.0 00 N S\l
By 311 19.6 28.2 233 18.3 10.1 2.3 3.8 0.0 0.0 0.0 0.0 "~"‘-.._“_ )
ek 36.2 60.5 443 35.1 36.7 16.7 0.0 2.4 0.0 0.0 0.0 21 e N
Pa 13 0.0 0.0 0.0 0.0 3.8 0.0 0.0 1.8 1.8 0.8 0.0 N\ s
BRI B 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
ot [ 0.8 0.0 0.0 0.6 0.5 1.5 1.2 1.1 0.3 0.0 0.0 0.0 .,‘ .
T 5.8 6.3 5.8 5.1 4.6 3.0 1.0 13 3.0 0.8 1.2 1.9 "“\“._ _
s BT R HRAR0%2%: TR AR 2%~5% AR MR >5%

70.0 2B T ana T
| YCRIHEAR: 434 : —»—DDGS
603 .-/ DONAF1000 pgrkg: 264~ |
60.0 | | HHH1000~1500 pg/kg: 184~ | Bri
: 1500~2000 pg/kg: 84 | —e—H}
o 5001 T T
prd | YRR 601 !
& 400 T | DONKT1000 pg/kg: 224~ |
§ SA 1 3#411000~1500 pg/kg: 204~ !
300} 1500~2000 pg/kg: 24~ |
s N7 e~ o\ L TTETEEC _
o) 28.2
A 200}
100 |
0.0 Lty ~ K X S w—

e e 2 54 S
15 23 33 43 sA eA 7H 83 94 104 11H 121

3 2019 4R 455U DON {5 A8 fk i #
Fig.3 Variation trends of DON pollutionin different raw materials in 2019
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3.2.2 ZEN WA, == AFB, EEI5YY; R4t L7 # DON

HE 4 W LIE, 2019 45 DDGS 1 ZEN i5 § 1%
BRE, B9 AIREE Y, MilkO DDGS 8 & MR E;
6 JERRPis g, BARERIL 2.7%, HEREZEH
TR HARE ZEN 75 Y4B AR AR
323 AFB,

HE 5 ATLAE H, FOK A DDGS 19 AFB, (75 416
BiaE, 1 9 AXAEE Y, MRES08 5.3%M
12.3%, Hrh=F#E Kk AFB, #45H; #10 DDGS
AFB, GHEE R . 2 A EAKE Y 6 H {348k AFB, 15
Yeikr s, oAl A s Y.

33 ANERBRSRISESHOHN
2019 4 B AN ] )7 145 R} 9 B 2805 Y L DL 3%

rhEETG YL, WL AFB, TR EETS YL, VL9877 HL ZEN H
FEVS e wrdbh . e, NS L WIdb . AR B
JI L BV 7 b K R OR R TR B R TS YRR A . R
JrE, M AFB, VS e, U7 ZEN TS
Yoo WAL Ui AFB 5 e b oAt R TR B R
YRR R B, Wb, L. YL R
WA . R Wb, AR R WU B K i
F#k % DON H V54, 2 pg = DON 5 Yy, N5
W AR AR R TS R AR . Ik DON 5
i, Hddb, ivg . &R, RS, Wd . SRS
K Ky DON HEEI5 4y VL7507 i DON o125 2,
WS RAL . LB B WL =L BEPE bk

5, KT EK, LEHTH DON, AFB, B JE iYL, L5, B R R R T R R
140_ r_____/\_gjj ,,,,,,,,,,,,,, | 123 3_{7\'6
o 120} | DDGSFEA: 571 . L e ——DDGS
& : ZENKF250 pg/kg: 7N#ADDGS) | .~ F—
@ 10.0} ! H:1250~500 pg/kgZ [A: 74 ! o
B | EERRME: 250 ughkg(HELIDDGS) | kR
&£ 80t P 500 pg/kg(HI“DDGS) |
iy o [E#R: 1500 pe/kg :
Z 6ol L L s =
m
N
4.0}
20|
0.0 X
1H 2 3H 4HA 5s5H 6A 71H
K4 2019 SEREA R ZEN i5 Je sl
Fig.4 Variation trends of ZEN pollution in different raw materials in 2019
14.0 9A )
i DDGSHEA: 571 1] 13;3 K
120 i AFBIATF30 pgke: 74~ 1DDGS) Y —~— DDGS
< 100l | HA30~50 pg/kgZ [ 74 L —o— FKAEI=Y
g i EAERRE: 30 pg/ke(# FTDDGS) ! P
1% - 50 pg/kg([E ™ DDGS) | -
e 8.0 i [E#5: 50 pg/kg i
X
i
@
<

1H 2H 3H 4H 5H

6A

11H

7H  8H 9H 10H 12H

5 2019 FRESFR AFB, 15 YL AR fh i 4

Fig.5 Variation trends of AFB,pollution in different raw materials in 2019
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Table 5 Analysis of the origin of different raw materials contaminated by mycotoxins in 2019
g i v Kelte ok
b DON DON AFB
vy DON DON AFB,
e DON AFB,
%1k DON ZEN AFB,
YT DON DON ZEN AFB,
78 DON DON DON AFB,
4 DON DON DON ZEN AFB,
NEINE] DON DON AFB, AFB,
Nl DON DON AFB,
SR DON DON
ENN DON
pg i DON ZEN AFB,
PN DON ZEN AFB,
[ if] DON DON
1 DON DON DON

DON g tiffi: 4420ugke, R Hikk
ZEN jiifti: 886.9pug/ke, Sk [ HiDDGS
AFBI fypi{H. >50ug/ke, i P15 b 4 F Il

Vs BREE Y HRRER 0%~2% ;
4 7

B DA B 25 Y S TR A 7 il A E 0l AR 7 R OR AT
ZAR I ), R DR RORL R E 2 R B B
HAA 100 25, O Mk 300 Fha HE  Z 9000 5 MUK E
kU, Hrp, LI ZEN, AFB. DON X% & & 5 b5 .
AFB, X sl 59 7 40 HA AR SR O BEIRAE T ; ZEN HoAg 2R 40
WS PR, X sh W) i B0 7 5 AT iR ;. DON
GRS =B PO, B Ak At . S At ARG
BEMESE, SRS R G ARG K I —Fh
JERERE S TR Z AR R R, BRI SR TG R
RS, Tk, DDGS R EAAEI=HELE 2), X
W EIE T Bl 5 A 3R AR B8, O 27 AR ok i 22 1 85
WER, AR R P& 2 &SR
MG P22 A R — M 2 AR AR, £ RORHA R
TRERICEFM P ERE RN S, B M
R EE RGO, AT AR A AR R B 3 A R 1 AU
PR GRDRL ™ fh T e 4

FIXBORI LB #L . DON ik 100%%, ABf
FEAM R R DON 15 e 040w, PP Eg iRy
GG, FRAEBBIR . 2019 454 [ 4 AR & f k5
Bl BTG YL, 1 ZEN BARRYEUR E% 4 DDGS
FERE Y, B 9 A4# 0 DDGS 1 ZEN & &85 &4h,
HAERGZ N REEY . AR KR h 85 2K
HREE, I 100%, FEE ZEN AR SR
45 —%5,2019 4F 9 A T K K DDGS H' AFB, ¥ 54,
HBFRR R 5.3%M 12.3%, = =1 TR ABFREE ™ H

AHIFFE RS T BE R R AR 0 1 DL A 4 sl b

TG G AR E 2%~5% ;

LG BRZE >5%.

WECHLZE 2) IR VR, BT 0 = s k™ i, A )
X BE DA BE R B4R TAE T AL, BT LR S ohr o b 24
T RORHY 2 T R R ™ F GB 13078-2017 Rk
A bR ) POTp R N B R A R A BR R, i A TR A
FHHEWERERERE. R, PrigEresfarinaee
WL W12 DA A BE, 2338 O AR L SEBRACE R AR . 3X
LU R 2 RECARRIE R BRI F R SR WA
T LR E R B R K, A, TR
FEA DLIURE A 7= 1 T BB 2 S B JFUR 1 E (o A
A E R 22 o (HAHIF 23 45 X T DR IS0k SR K
AR R — B R E L,

5 & i

SRR 2018 AFAADRH R A EE R T YL A B
(CRAFRF)MLL, 2019 4R RN PR # . 2019 4F [
HEERE OB E R ZRE IS, T AR5 Y i R
g, Z R, BES Y FOK. DDGS. FOKRET Y.
KA. DRI OB S A FOR 2 o i B L RS Y, R4
FOREH RIS YA B e e sk b i) & i dE R 1
H—fr1E, ZHAE T ZREE R . W i AR,
2019 4E4x [ 45 P bk B AUk DON V5 Ydad 5, o7 g 7 ok
M AFB, R PUJI7= HiOKRASE ZEN SKE TS (LR VLR, &
B ERUTHLE R AFB) BB oKk DON ik EE 15 Y,

SE Mk
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