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Investigation and analysis of deoxynivalenol and its derivatives pollution
levels in cereal and cereal-based product in Hebei
WANG Li-ying, REN Bei-bei, YANG Li-xin, LU Yang, CHANG Feng-qi, LIU Yin-ping
(Hebei Provincial Center for Disease Control and Prevention, Hebei Shijiazhuang 050021, China)

Abstract; Objective To elucidate the contamination situation of deoxynivalenol (DON) and its derivatives in cereal
and cereal-based products collected from Hebei region, 31 infant cereal food supplement, 112 oat and oat-based products
and 293 wheat flour were investigated. Methods The samples were detected by liquid chromatography tandem mass
spectrometry referred to the method of monitoring manual of chemical contaminants and harmful factors in food. Results

29 infant cereal food supplement samples were detected DON and the detection rate was 93.5% , 10 oat and oat-based
products were detected DON and the detection rate was 8.9% , 292 wheat flour samples were detected DON and the
detection rate was 99. 7% . The serious contamination samples of DON in infant food supplement and oat-based products
were contained wheat flour. Conclusion DON contamination in wheat flour was common. The maximum contamination
level was 878.4 wg/kg, but all samples were below the national standards. Because there was no limit for DON in infant

food supplement , the contamination was worthy of attention.

Key words: Hebei; grain; deoxynivalenol; food contaminant; food safety
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Figurel Sampling location maps of cereal and

cereal-based product samples
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Table 1 ~ Number of cereal and cereal-based product
samples used in this study
X B ILAREE ML R /N
ARIE 4 15 39
57K 4 9 20
M 3 10 29
& 3 12 32
s 2 7 19
116 3 3 12 32
JE L 2 9 24
PRE 5 17 40
JE§ i 2 6 17
ikE M 2 11 29
FERE 1 4 12
Lt 31 112 293

1.1.2 FEEAUL 550

Waters TQS 15 &0 AH 6, 3% &8 15 = 5 U 2% F1 iR
i . ACQUITY BEH C ¥ A & 3% 4 (2.1 mm x
100 mm,1.8 pum) ¥ H 3£ [F Waters, Mycosep 227
Z2 I fiedr b4 (25/pk, 2 [E Romer Labs) , L T K
SR EEAIL, MR, A RO AL, B A

DON ki # & ( SZBA 119X, 2% [ Sigma-
AloRich) ," C,;-DON #5 # & ( BRM 002005, % [#
Romer Labs) ,3-ADON #z ¥ i (A173505) \15-ADON
PrdEdh (A173515) ¥ B & K TRC, 2 R
hy i 3R 56 i FH 7K R 2648 K o
1.2 ¥
1201 Aok W e

ARl W . BUUC-DON AR #fiE 400 pl
(25 pg/ml, 4[13E 99% ) , 1] L B #i B 22 10 ml, A5
W WO E N 1 ng/ml, —20 CHEBEHRAF

FrifE T AE W . 43 5 W B 210,20, 100, 200 .
400 pl AL A 500 ng/ml I8 5 A5 A FH T 2E A
e, A 25wl ARl TR, SR &I K R
(10:90,V: V)R B 1.0 ml, i il 5 00 ¢ B 43 51
1.5.10.50,100,200 ng/ml 45 1 -
1.2.2  HF 5 i AL 2

HERARE 1 g FE5L T 50 ml B0 A H A 100l
PIARTE I, A 8 ml Z 5 -/K % (84: 16, V: V) |
#H 7 30 min, #RJ5 15 000 r/min B0 3 min, 4
¥ 4 ml 2= Mycosep® 227 Z Iy fig it A AT 10 3 3
LA 4 ml 25 IR AT, K Ak A 1 SEURLE 4 A B
B R IR SR8 Mk sh SRS L B 4 ml SEUE L RS B A
WA, 1E 40 ~50 CTFARREIL T, LK
(10:90,V: V)4 ZE 1 ml, € 30 s, 1 0. 22 pum %
FLUE M 98 EHERM P TR b
1.2.3 XA

3 5 (3% Ay ACQUITY BEH C, WA 8
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FEAE (2.1 mm x 100 mm, 1.8 wm) , 7 # 0.3 ml/min;
HERERE 5 pl, AR 30 C . WENAH A S Aok (%
0.1% %K) ,B R LG 16 BE VR R Y Ry < 900 4 Tk B AH
£ 10% 1y B,4 min B £E 1 E 81% ,5 min I £E P =
80% ,6.5 min B} £ M & 79% ,6.6 min 2% ¥ [0] 19 &
10% ,JF A +F % 8 min,

JO i SR < S IR HLE 55 B U EST R £
SN B W I ( MRM) A 5 =X, B 404 HL R 3.0 kV,
B URIRLEE 150 °C AL RO A 150 L/ b B 7
AR 350 °C, B 7R AU 800 L/h, Al 43 KK AR
R REE S 0. 16 ml/min, B3 2,

2 FRIEAAE
Table 2 Mass spectrometry

N (= PR T L35 AE i HEfLHL R
[ax?]
(m/z) (m/z) /eV /V

138 19 26
DON 295

265 11 26
o 261 16 26
*C,5-DON 310

279 11 26

173 9 24
3-ADON 337

307 15 24

150 23 20
15-ADON 337

219 11 20
1.3 Hdaab o
L30T SRR H s i 4b 2

FE IR WHO 4 BRI W50 R g/ 2 S Ts e i 5
VAL R 55 R 23180 B A AR K P15 G 1 1 {5 3T
e et R ARG H R 4 R o X RN R AT AR R AR
i ER B E , AW K H A b 3-ADON Al 15-ADON
A It 60% B FE SV EUEAR T LOD, Bt LLX T BT A A%
F LOD WK 25 5 T LOD A 5 Giit . Meds K H
il rf , DON A5 8 5 60% fib A i H: 5 a2 (i 85 1
X T LOD, T LI T Hr AR T LOD By 45 5, WK 7
LOD {HJmgeit . B4 JLE B & & RN By ke i b Ay
D 60% (1 AF i H B i SCDIE IR T LOD ¥ i A
i F LOD [k 45 5357 1/2 LOD {E )5 4t it
1.3.2 it ®m 50

TR AR5 YK B E R R S50 H
Origin B4 %5 /N 22 ¥ vh DON 1475 4 7K 5 #F 47 %5 4
G353 T o

2 GR
2.1 Dy IR RO MER B SR

i URIE K 5 1 o B R RORS % ORE, AE E A B A
U ARE 5128 FURE B . WME MR S/N =3 3148
5% DON 3-ADON Fil 15-ADON [ 7k &4 K i1
BRAR5% 0.05.0.1.0. 1 pe/kg, LA M L S/N = 10
TR E) 3 Rl H AR A 0 BRIk 0. 15,

0.3.0.3 ng/kg, LIoK Ky | R/ ok b S
T, 43 SIAE R AR 3 AN KO BEAT AR IR, A
PRSP0 2 6 W, 18 B bR Ak G 4 0 Bl 22 0
FEXI B o D 25 (RSD ) o 25 5 3 B, 5 36 Wl % ok
90.5% ~ 102.5% , 1 % 45 #E A 25 (RSD) 4 1.5% ~
7.8% o [Fl—AFRUERE WA — RN E EHEHE 7 R E
HR % B 3 RINEE & 7 & H AR 2%
B, HNATH [E1E) RSD <5% .
2.2 ARIZEREH H DON K HAR A Wy 9 o

31 B4 LA 2 B LAt DON BH M
29 14 K 2k 93.5% ;3-ADON PHEBE S 1 4y, 4
HEN 1.2 pg/kg, kit 4 3.2% ;15-ADON [H
FEih 2 0 KRB 40 0 4.2 TS 4 pg/kg, B i 3
6. 4% o 112 {3 K it b 346 H DON BH 44
ESh 10 ), K 1 2 K 8.9% ;3-ADON Fl 15-ADON
P ARA B PERE o 293 43 /N 22 by b 3 AR DON
BHAERE 5 292 43, & H 2R k1 99. 7% ;3-ADON #l 15-
ADON PR th BHPEARE o IWDA L85 R AT LLA
240 B A i v 3-ADON Al 15-ADON K H R EZ I,
o KA L 75 Qe 1B LA AR 1T DON 5 4y 3
FEAE JRIZ 3 B R ZE IS 1Y RFEZEHE 5
H1 DON K 1% &L 0L 2% 3,

%3 RFEZEHE G DON K 1 il

Table 3 DON detection in different categories of food

v K 3 Bl ¥iE oRITE: S
#Hn;"\éjg

/(pg/kg) /(pg/kg) /%
NPl Ry ND ~326. 8 41.1 93.5(29/31)
HEFZ T L ND ~153.0 3.45 8.9(102/112)
INGE W ND ~878. 4 156.0 99.7(292/293)

T ND IR A K H
2.2.1 B4 ILAKME T DON 5 4L il

31 By B4 LA A rp A 29 3 A S FH
PERES KGR 93.5% , Hd A 5 Oy R A i (E
it 100 pg/kg, S A KIS (ke a4 o 2 4L
T S5l o o BRI LA I KOK KM AN KK T
Yt 0 B AR A /N T A 1 SR 4 LA W s
BONTTE /N R AT AR 24 L% & h DON 5 4t
BRI, FKIE B AT k= 24 LA & DON
4 B B s o, DO PRSI R RT DL % TS e W AR
By U b 3l A7 A, 6 SR 4y L T (g R A
AT AE N RO,
2.2.2  gHEFE K HA s el

H 2% 3 W] DL e 22 N H ) & DON 5 Je B %
112 {5y 652 R I it v A6 1 10 53 BH A A i, A6 1
RN 8.9% . LA K I, WU WA A7 FAS |
1A P A B PR A, 10 15y BH P R 5 38 O 4 2
TR A RIS 38 2T B4 6] R & IR & A e 22 vh 3y
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EA—EBIA/NER . HEE S S E DON 75 4
W A] BE R R T Hb i /N2 Ry o
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{14 173 KA 3% i 2
2.3 A[AEHIXE b DON A Hi 1

31 B LA 58 v 384G Y 29 15 B dh O B
PERE AN, B L XA RE S b DON B9 A7 4 i, HL AR TS
DLULFE 4. 112 fygiede KO i 30AG 10 4y B
BEdh b A RO 3 4 R G X D S iy,
WX 14y, BARTE AL L3R 4. 293 fi /A2y rp 3
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Figure 2 Contamination level data distribution of DON

in 293 samples of wheat flour

a1 DON A6 (B K % 43 78 200 pg/kg LR, F-31E
4 156.0 pg/kg, kil {E #E i 500 pg/kg A4 8 17
FE S, H R X R 4y, AR RS K L JER B
B0y, B KA K MK b X RE A, RN
878.4 wg/kg; V- 35 {H 55 i 19 Hb X R £ X, OF- 1
B0 252.2 pg/kg; V- S0 fe AR Y b IX 2% 52 05 M
X, FEYIE R 63.0 pg/kg, AR L X DON K Hi 15 &5
W4,

K4 AT XA ) B ] SRR S DON 5 Gtk 0L

Table 4  Natural occurrence of vomintoxin in cereal and cereal-based product samples from different areas

B LA RS e B /NS Ky
X Kz th 3 ¥ K th = Hr H 7 Fl ¥ K i Kz th 3 1l ¥1H Kt R
/(perkg)  /(pe/ks) /% /(perkg)  /(pe/ks) /% /(perke) 7/ (pe/ks) /%

AR ND ~222.0  113.4  100.0(4/4) ND ~18.8 0.3 20.0(3/15)  10.8~366.8  107.3  100.0(39/39)
ik ND ~51.2 14.4 75.0(3/4) ND ND 0.0(0/9) 28.2~878.4  114.9  100.0(20/20)
B 44.4 ~326.8  140.0  100.0(3/3) ND ND 0.0(0/10) 7.8 ~368.6  108.3  100.0(29/29)
W& 1.4~137.2 46.8  100.0(3/3) ND ~75. 4 15.9 41.7(5/12)  47.2~341.6  155.7 100.0(32/32)
TR 1.6 ~39.2 20.4  100.0(2/2) ND ND 0.0(0/7) 52.8~653.4  188.1 100.0(19/19)
i 3 2.2~12.4 5.7 100.0(3/3) ND ND 0.0(0/12)  17.6~507.3  134.6 100.0(32/32)
B 14.8 ~107.2 61.0  100.0(2/2) ND ~153.0  17.8 22.2(2/9) 47.2~328.8  140.4 100.0(24/24)
e ND ~10. 4 2.9 80.0(4/5) ND ND 0.0(0/17) ND ~547.2  252.2  97.5(39/40)
B 0.8~1.4 1.1 100.0(2/2) ND ND 0.0(0/6) 49.8 ~633.0  197.0 100.0(17/17)
[ 48 1.8 ~2.0 1.9 100.0(2/2) ND ND 0.0(0/11) 6.2~490.4  195.0 100.0(29/29)
ey 1.8 1.8 100.0(1/1) ND ND 0.0(0/4) 54.8 ~71.6 63.0 100.0(12/12)

HND £ KK

3 itig

AU FT 55 o, BB LA Y ek
TG AN B3 3 RS W B L, L
50 R 2 L T e e O R R R
AN B IRE L T 99. 7% (9 /1N 22 KBk it A
T DON, it o] LU /N3 B AR 45 5 % DON 75 3,
% B 4 W K Bt DON g B bR R
1000 pg/kg' ™), 76 L U I ) 436 63 RE b v, K6
F9 B 35 {2 878 4 g/ kg, 341/ T 3 i g R
TERRUE , AR TE MR BT R 5

/N2 i R A ) R 5 1% LR A e I
LTS5 S F LA K 28 900 5 o X L 98 e 1 B

WAL 2 3 1025 0 % 5 08 TR AT A B AR S . B SR
JbHl X 2 36 [ /N 2 A FE X, i T 3R R BT R
R [ M A M A 1 2 S AR, PR I 7 4 [ 9 R P
— Y RRAE R W T T 3 [ 45 W& P g DON
15 YA L AR T

DON 75 & & it 5 ¥ B 4 3% 3 77 76 19 ) A1
2008 4, J [EHLEE M DON 5 Y o i BUEE % , /N %2
Hh B i M A ) 18 000 pg/kg, 3T Y 8 U
L Binder 4TI, M K M IX R 4B 1) 4%
T3 W B G &, DON (4G 33k 71% . A9
DON 5 4 i) B0 75 3 [ [5) BE 77 7, 2010 4F X VL35 | %
BB 59 AR G 10 5 28 2 2 I, 89. 3% B /N KE
Kl #] DON 75 2, % Ky 259 ~4 975 pe/kg™ o i1
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