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Occurrence of multi-mycotoxin in paddy rice in Guangdong Province
LIU Zhiting, CHI Lan, TU Hongwei, LIANG Hui, LONG Chaoyang,
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Abstract: Objective To understand the contamination pattern of mycotoxin in paddy rice in the main rice-growing
regions of Guangdong Province, and analyze the distribution difference of mycotoxin in different areas, so as to provide
basis for the implementation of precise prevention and control measures. Methods A total of 120 paddy rice samples were
collected from eight cities in the Pearl River Delta, northern, eastern and western Guangdong during 2018 and 2019, and
were analyzed for 16 mycotoxins by multiple reaction monitoring mode of ultra performance liquid chromatography-tandem
mass spectrometer. Results Among the 120 paddy rice samples, 19.17% (23/120) were positive for mycotoxins, and
the main polluants were aflatoxins and fumonisins. FB, were detected in 9. 17% (11/120) of the samples, followed by
8.33% (10/120) for AFB,. Two samples had the AFB, concentrations above the tolerance limit of 10 wg/kg. The
detection values were 73.90 and 18.80 pg/kg, respectively. Among 6 trichothecene mycotoxins, only deoxynivalenol
(1.67%, 2/120) and its acetyl derivatives [ 0.83% (1/120) for 3-Ac-DON and 0.83% (1/120) for 15-Ac-DON ]
were found. ZEN was found in 3.33% (4/120) of the samples. Additionally, 1.67% (2/120) of the paddy rice samples
were positive for sterigmatocystin. The ochratoxin A, nivalenol, T-2 and HT-2 mycotoxins were not found in the paddy rice
samples. The co-occurrence of two or more mycotoxins was confirmed in 8.33% (10/120) of the paddy rice samples,
mainly combination was AFB, and other mycotoxins. The contamination patterns were different in the eight cities. The
DON and 3-Ac-DON. Samples from Heyuan

paddy rice samples from Zhanjiang was mainly contaminated by FB,, FB,,
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were mainly contaminated by AFB,, AFB,, sterigmatocystin, FB, and FB,. The concentration levels of ZEN, DON and

3-Ac-DON were relatively higher in samples from Shaoguan.

Conclusion  The paddy rice samples from Guangdong

Province were contaminated by multiple mycotoxins, and the pollution patterns were different in different areas. In terms of

the co-occurence of mycotoxins, some measures should be conducted to assess the exposure risk, reduce the damage, and

protect the consumers food safety.

Key words: Paddy rice; mycotoxin; contamination status

MR EEEREEY, el ERE
e M =02z~ TRERERE 13 K
BESRZ—, KEENTRE R EENREE
Yy, AR R T6% UL B B
AR5 Y T R AR W O R 7 Y BRI ]
HoA G 78 rp ™ A 9 A T A i 2 e N £
B, T S T A 4 28 D R R B Y AR
W2z —, HEH RGP R LR TS Y 72 5
BRGSO, T AR AR, A
A CRBEEY S 2 EEERTG R, R, T —
MR AT DL A 2 R RO RE R A — R AR ]
[ EZ LN R O SN A R A U
WRF WG E B B, IR TR X RS
B2 A H R R T e Uy R A R 2 Rl
RIRETTREO0, MG TN EAH AR
(75 QAR B0, SR HORS HE A8 A B f 5 s B A E 2L

1 #MREFE

1.1 #¥
11,1 REAh R4

HEAHE T AR A8 AR DX 3 53 A1 DA S b 307 | A
FAFEN R, PR =M B0 B R B
X I 8 AN HL T A R R . L Bk = A b X B
M CEECHL R R X R R OC T A TR P X
WAL 2, AR R XEFEE I, B4 ik
BEREEN 2~ 6 NI EAE R 40 RAE A TE A 70 R A
SRR AR AR PR B R R A

R TA7 51 Bt ML F1 R R A 2 A T AR AR
HIHBAAR n,=(2Z,,) 0 /L iR/ NEEA B B
o XU 0. 05,122 L BARBER) 5% , UL faFE ik
K EH T E WM H K B,(AFB,) & A
FAEA G, SRV, A AFB, 19 &K
R (0.6+0.15) we/kg ™ iHE S B F DT B AL
i 95 1, HIEFEARMRTIER G, #F— LY 5  R&
SEPRRAE 120 iy, 2018 4F 7 H R4 60 iy, Horp i
K12y HEYT 10 i YR 10 TH i 8 . & TF
8 1y EEMN 6 4y )M 4 i HIH 2 iy, 2019 4F 7 Ak
£ 60 £, APy 12 £y JH I 12 fy BROC 11 4y (TR
10 13 I 6 0 )M 4 4 = 7% 3 4y B BH 2 43

11,2 EZAUE 5

UPLC I-class-Xevo TQ-S ## /= ¥ AH €6 3% - 53 B g
SRT W TR FHAY (26 [ Waters) B3 FENL LT K
BLDHL B D E Ve AKX B B IR TR A R
AIRAL

16 P L P B 22058 VW . B B 1 R IR A b e
W (AFB, | AFB,  AFG,, AFG,), fK B W R B,
(FB,) .FB, .FB, bRifEi# W, T-2 % 2 bp i W, HT-2
BE 2 bR HEV W 40 S5 T ol ) AR I e H S e Ak
E YR G R WEVE W (DON 3-Ac-DON [ 15-Ac-DON) ,
T3 JE ik T1 T BE NIV AR 1 3 W, K K o 55 44 T
(ZEN) bR i, i M 8 8 3% A (OTA) bR, 24
ot e R bR VW, W B 35 E Romer, WEE, &
I \98% H1 IR ¥ o (045 &, B 4li K (25 C HLFH R
18.2 MQ-cm) ,
1.2 ik

B b 2 R e 3 O S R A R SO, RS
MR, FE i 16 Fh B 5 8 E H O M5 -K-H R
(70 : 29 = 1,V/V) BRI, &/ R B0l iE s,
BB WOIMA — & W FE " C Aric i BB % R Rl 7 R
PUBR VA TR, R s R0 R 2 T - BB O i A 22 i oy W
B, R R R 07 28 A B I A vk e |, LA
R 56 2 805 B AR (2019 47 H & 55 e A E
PRI 2% JXU S, M T A T ) 7 e R R . A% L
BER MK B R A BRI 1,

1 HEETEER MR BRFE 1 R (pg/kg)
Table 1  Limits of detection and quantification

of mycotoxins

HHEHE Krth R ERRR || HAEE R Krh PR E R
AFB, 0.1 0.3 || DON 5.0 15.0
AFB, 0.1 0.3 || 3-Ac-DON 6.5 19.5
AFG, 0.2 0.6 || 15-Ac-DON 7.5 22.5
AFG, 1.0 3.0 || FB, 10.0 30.0
OTA 0.5 1.5 || FB, 10.0 30.0
T-2 2.0 6.0 | FB, 50.0 150. 0
HT-2 25.0  75.0 | NIV 35.0 105.0
S uNiiiEES S 5.0 15.0 || ZEN 5.0 15.0
1.3 Fdiab

ML 5 AR 1 2 (WHO ) HE 72 1 B Rk Xt
A E AT AL B, 5 > 80% Y A I ME g =R A i B
30 O FIAS Hi R (LOD ) AR5 494 ; ik
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FRAEE(E (10 pe/kg) o AR UM 6 Fofr B vy £ 25 I 16 Ak
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15-Ac-DON) , 1 5 ¥ f [5] B £t DON Fl 3-Ac-
DON, &4 54 78. 80 1 21. 10 wg/kg,3-Ac-DON
i DON M H O Ak b &) & & SR 21%;
1 FF i Bl S H DON, & & 2 61. 50 pwe/kg; 1 1
FE S B A Y 15-Ac-DON, & & 8 35.30 pg/kg.
ZEN (K %N 3.33% (4/120) ; 2% @0 i 5 Z 46
RN 1.67%(2/120) , W 2,

AR 2120 (3R PR A A MO A
Table 2 Occurrence and levels of mycotoxins in paddy

rice samples

s EREE EEG RER
LR B AR BE(%) B(%) /(pg/kg) B -

AFB, HBRE{E A 10 pg/kg, A YW I 1) RE 5 18 A 36
H1.67% (2/120) , F8 5 14 T 4 B & A 0 18 53 01 Sy
73.90 pg/kg( FREFE Y 7. 39 £3%) F1 18. 80 we/kg( B
HAE MY 1.88 fi) . BRBI bR R KB =M, S
e/ kgt AU TN AR AT 3 003 o RKCBA A o, A
WA 43 50 4 9. 34 .73. 90 #i1 18. 80 pg/kg, [AHF, Bk
HHLE AFB, AFB, AFG, AFG, (S8 A 10
we/kg,3 0 FE O T AR HE K R B R R
S AFB, R AFB,, £t {f 43 ] 78.79,20. 15 Fi
10. 23 pg/kg,

KEWWEMNERBASS OTA MR EMHE R S
we/ ke , BT 55 3 ) — B0, AR U W I A RE 5 A 4G
OTA, T [ A i A b Wl i LA 14 Fh ECTA 75
R PR b5 o WK X AE 4% ZEN (100 pg/kg) |
DON (1 250 pg/kg) A B & 450 17 A SR 2, A Uk i
T A it 3k 7 A 0 349 A ok R s o
2.1.2 A& T R A AR B TR R WD T

X F VLTS Y d M FB, T
#ik 25.50 pg/kg, HOW i PR () 1H 16. 80
pe/kg) , =0T 8 BT CER G TV J i M A R
it IR H 1 Gy BEPEAE T T R T A Y
i BRKL D FB, o 3 3Kl FB, AR 4 5k B
VLTI (75.00 pe/kg) TP TT (62.50 pg/kg) Fl = ¥
7 (14.40 pg/kg) , 5 FB, 75 YL 4 ™ & 1Y X 4k — 2,
W23,

®3OKMWAES P FB, IR
Table 3 Occurrence and levels of FB, in paddy rice

samples by location

FHHE/ (pg/kg)

=0 =LOD
AFB, 10(8.33) 2(1.67) 0.25~73.90  0.96 1.05
AFB, 3(2.50) NA 0.89 ~4.89 0.06  0.16
AFG, 0(0.00)  NA NA 0.00  0.20
AFG, 0(0.00)  NA NA 0.00  0.80
OTA 0(0.00) 0(0.00) NA 0.00  0.50
T-2 0(0.00)  NA NA 0.00  2.00
HT-2 0(0.00)  NA NA 0.00 18.50
DON 2(1.67) NA  61.50~78.80 1.17  6.09
3-Ac-DON 1(0.83) NA 21. 10 0.18  6.62
15-Ac-DON  1(0.83)  NA 35.30 0.29  17.73
NIV 0(0.00)  NA NA 0.00  35.00
ZEN 4(3.33) NA 11.40 ~86.60 1.34  6.18
FB, 11(9.17)  NA  17.50 ~249.00 5.67 14.80
FB, 3(2.50) NA  14.40 ~75.00 1.27  11.00
FB, 0(0.00)  NA NA 0.00  31.00
aEZ 2(1.67) NA 5.15 ~6.10 0.09 5.01

L R T A LA A

Hh T . #nrﬁ o /(ue/kg) <LOD <LOD

B ° =0 =LOD
BT 22 5 22.73 18.80~249.00 17.80 25.50
WS 20 2 10.00 34.30~122.00  7.82  16.80
WHT 4 1 25.00 27. 50 6.88  14.40
=W 11 1 9.09 58. 80 5.35 14. 40
Wk 23 1 4.35 17.50 0.76  10.30
Wi 20 1 5.00 29. 80 1.49 11. 00
JoMT 8 0 0. 00 NA 0. 00 10. 00
BHT 12 0 0.00 NA 0.00  10.00

T FR PR R RS R 20 Lo 1 LoD B AUEFT 5, T
[l s NA 273 T G [ 5 HR e 0 s 0 kB A 11
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WEREEMZL2EZRE FATERER
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AYCR AR S 1Y 8 A b T ) BR 48 BE T R A
A AT RE R K AFB,, W& 4. AFB, UK
R 2.50% (3/120) , BHHERE & 4 515k B 37 I8 7
(4.89 pg/kg)  #f KT (1.35 ng/kg) A M T
(0.89 pg/kg) o
2.2 ZEIGYIT
AP ) R AT, A 19.17% (23/120) F b
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Table 4  Occurrence and levels of AFB, in paddy rice
samples by location
i T ok g o/ (ke

Mt e *in”u o /( pe/kg) <LOD <LOD

ki =0 =LOD
WYETT 20 2 10.00  2.91~73.90 3.84 3.93
w23 2 8.70  0.36~18.80 0.83 0.92
HINH 12 1 8.33 9.34 0.78 0. 87
M8 1 12.50 3.83 0.48 0.57
=VEN 11 1 9.09 2.95 0.27 0.36
WYL 22 2 9.09  0.25~2.45 0.12 0.21
WEN 20 1 5.00 0.27 0.01 0.11
AT 4 0 0. 00 NA 0. 00 0.10
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Figure 1  Co-occurrence of mycotoxins in paddy rice samples
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Table 5 Principal component matrix

HEER HF—FWS HIENS E=FR B ER
AFB, 0.963 -0. 007 -0.011 0. 085
AFB, 0.961 -0.011 -0.011 0. 088
FR Nk S 0. 760 -0.012 0. 004 -0.103
FB, -0.017 0.980 -0.013 0.021
FB, -0. 009 0. 980 -0. 005 0. 026
3-Ac-DON 0. 003 0. 002 0. 949 -0.246
DON -0.022 -0.022 0.937 0.312
ZEN 0. 042 -0. 049 0.255 0.931
15-Ac-DON 0. 000 -0.028 0. 059 -0.264
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Figure 2 Plot of principal component scores of paddy rice samples from different cities
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MR 3 EAE 216 A1 330 nm, JBH &5 K1 222,
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R FH SR A 46 5 ik 35 B mT DLOKE K 4 AR 265
nm., [FIEF, 75 Y 7™ A b X L v LR R A A
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JTHRARA T ZB 2T RN Y, B
PHRWGEMEA M ES, B L F
FUTR B 2 IR G 79 Je L0 Bl 25 PEAG 28 6 XU, R
SR X P e 4 T i, R AP B IR A

S 2% 3k
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