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Ochratoxin A dietary exposure assessment in five food categories from Zhejiang Province
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Abstract: Objective To evaluate the food exposure risk of ochratoxin A (OTA) in Zhejiang Province, China.
Methods A representative of 518 samples (five food categories including 24 kinds of food stuffs) were examined from
2018 to 2019 in order to evaluate the occurrence of OTA in Zhejiang Province. Food consumption data was collected from
the Food Consumption Survey of Zhejiang Province between 2015 and 2016. Results OTA was only detected in grains
and related products, but was not detected in fruits, tea, puffed foods and infant cereals. The higher incidence was found
in oats and related products (16. 1%,5/31) ; the OTA levels of positive samples ranged from 0. 53 to 4. 00 pg/kg; and the
maxium value of 4. 00 wg/kg was found in oats and related products; no samples exceeded the limit set by China (5 wg/
kg). Exposure assessment showed that in most consumption scenarios, OTA probable daily intake for eating grains and
related products were 0. 004-7. 360 ng/kg BW, less than OTA safety exposure value of 14 ng/kg BW; the highest OTA
exposure value was 19. 627 ng/kg BW and represents 140. 19% of the safe intake. The 1-6 years old age group had the
highest daily intake of 0. 014-34. 644 ng/kg BW, representing 0. 10%-247. 46% of the safe intake. The main food source
of OTA was rice with a contribution rate of 87.22%-98. 32% among different scenarios. Conclusions The OTA intakes
through grains and related products consumption by Zhejiang population do not raise safety concerns except a few high
intake groups, especially young consumers.
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Table 1  The incidence and concentration of OTA from five kinds of foods categories in Zhejiang Province
A~ FELa
£k ) PERGE R Rilw/e — o Eigg(“g/kﬂwﬁ
RS 93 3 3.2 0 0 1.84
Tk B H A 31 2 6.5 0 2.22 2.44
A5 B Ho il b e 22 Ty HoAfi i 31 5 16.1 0 3. 11 4.00
K 31 2 6.5 0 0.93 1.34
INK 31 2 6.5 0 0.77 1.12
A7 24 < LOD
Ciki] 24 < LOD
TR 7L 12 0 0 <LOD
AT 20 <LOD
SR 20 <LOD
BA—EH I (B 33 <LOD
Znt 2% 11 0 0 <LOD
HR—EHE (%) 30 < LOD
KAEHE 8 <LOD
Ef 19 <LOD
Wit E Y ¥ S 18 0 0 <LOD
HoA R AR £ 17 <LOD
PLRK R & 41 <LOD
VLN Ry 14 <LOD
Bah LA K E BN N . 0 0 <LOD
DALY b 8 IRAE B 6 <LOD

VE A 1R O B AR
1.2 ik
1.2.1  OTA & Ay i 52

Y OTA & 5 19 K 4% I/ LST 6133—2018
CRIMKE S FEASY P 16 FEEEZNE)PE
SR RAH 0 T - B DR T VR R AT AR TR TR
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Table 2 Daily consumption rate of some grains and related products in Zhejiang population and basic demographic information of
Zhejiang population.
/5T Vs =N
RS BEER WEAK AR RHIR/% BHICR/Ce/d) W e RS
P50 P95 LN
(R 10959 10910 99. 55 225.00 600. 00 2 400. 00 56.25 +15.05 41 +19.38
2R GNP/ 9 820 1310 13.34 1.00 14.29 450. 00 55.86 = 15. 89 38 +18. 80
E N1l 6 656 1830 27.49 0.82 28.57 500. 00 57.04 = 15. 19 40 +18.93
KL 10111 8 040 79.52 3.33 25.71 600. 00 56.29 +15.13 41 +19. 16
L= 567 563 99.29 120. 00 360. 00 1 800. 00 19.12+£5.29 4+1.26
1~ 6% AP S 506 76 15.02 1. 00 10. 64 150. 00 18.44 +4.16 4+1.17
B Nl 332 88 26.51 0.75 41.57 160. 00 19.72 £5.07 4+1.26
TR AL 525 429 81.71 2.50 14.29 57. 14 19.29 £5.27 4+1.21
LR 744 742 99.73 160. 00 450. 00 900. 00 33.30 + 10. 54 9+1.69
112 TS 665 111 16. 69 0. 67 14.29 21.43  33.48=x11.15 9+ 1.66
B Nl 457 135 29.54 1.10 34. 86 500. 00 34.45+12. 12 9+1.71
F KL 675 559 82.81 2.86 20. 00 300. 00 33.78 +10.73 9+1.68
[EEES 479 478 99.79 200. 00 600. 00 1350. 00 50.62 +10.73 15+1.40
1317 % /J\iKA 423 51 12. 06 0.83 17. 14 100. 00 50.76 £9. 89 15+1.27
FoK I 283 90 31. 80 0. 82 24. 64 200. 00 51.62 +10.78 15+1.41
ER 3 431 341 79.12 3.33 25.71 500. 00 51.06 = 11.06 15+ 1.41
LRy 7318 7288 99.59 240. 00 600. 00 2400.00  61.14x10.19  4211.25
18~ 59 % /J‘7K 6616 900 13. 60 1. 00 17. 14 450. 00 61.20 + 10. 64 41 +10. 55
TR T 4 449 1256 28.23 0.82 28.57 400. 00 61.87 +10. 39 42 +11.32
B S 6782 5437 80. 17 3.33 25.71 600. 00 61.16 +10.25 42 +11.23
LEESS 1851 1839 99. 35 240. 00 600. 00 1 650. 00 58.94 +10. 17 67 +7.00
. IR 1610 172 10. 68 1.54 22.68 100. 00 60.39 +9.75 67 +6.76
60 % K U I .
B N1l 1135 261 23.00 0.82 17. 14 300. 00 59.94 + 10. 49 67 +6.43
TR 1698 1274 75.03 3.33 34.29 500. 00 59.24 +10. 19 67 +6.57
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K EEaE TR H OTA, OTA BHYERE S T,
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0.402) . & B A % RO FEAS OTA & & 43 Ky
0~2.08 pg/kg F1 0~4.00 pg/keo

54 B i B R AE I BT 43 R R RS A R
i Ay, Hoh OTA & e s i R ATl 3
(9.8%,5/51) , M ik (5 )5 Fi A 37 R AR A b i 24K
WH 9. 1%(2/22) .7.8%(4/51) Fl 3.2%(3/93) . K
[F] R AE I A i OTA K th R 2E F A Gt X
(¥’=3.571,P=0.292) . FJEREF MK OTA &M
G YK, R 4. 00 pg/kgo

B B R T LAY AR A A R
P R E = o B 5 OTA Kt R 22 R/ G2 X
(X¥’'=7.716,P=0.016) , Hor 25 N 7= K i OTA 15 447K
k0 ~2.52 wg/kg, B AN RER TS YLK R 0 ~
2.08 pe/kg. UL 3,
PR B g5 PMTDI Y L 45)

Table 3 Summary of OTA incidence and levels found in grains and related products of Zhejiang province according to different

packing types, sampling sites and producting areas

OTA & it /(g / kg)

/ W= A N \ T
ST REGE bl B s (ag/ke) P95/ (k) M/ (ug/ke)
(DR
et (n=193) 193 11 5.7 0 0 4.00
FE R (n=24) 24 3 12.5 0 1.99 2.08
X 0.703 —
p 0. 402 -
KA
% )5 (n=22) 22 2 9.1 0 1. 81 2.08
BE (n=51) 51 4 7.8 0 0 4.00
R (n=51) 51 5 9.8 0 0.77 2.52
1237 (n=93) 93 3 3.2 0 0 1.84
X 3.571 —
r 0.292 _
g
BN (n=136) 136 4 2.9 0 0 2.52
B (n=24) 24 3 12.5 0 1.52 2.08
RAE (n=57) 57 7 12.3 0 0. 66 4.00
X 7.716 —
P 0.016 —

VE A U OB AR
2.3 AW B LA A A R RS TR AF 5 2N B £
OTA 5 AJKF-

BBVEATGERNE 4 iR, A 4@ U — R
FEAB.C MR BREA,D A REA., & AFF—
MR FA OTA #E AR 0. 004 ~ 1. 000 ng /kg BW,
EREEY R 0.020~7.360 ng /kg BW , 1 55 2 5% 41
9 0.287 ~19. 627 ng/kg BW., #8 R iEHAH &
P AEAE AR - Hor i 2 5 B A AR 9 OTA 285 52
19. 627 ng/kg BW , & 1 JECFA &% 1) PMTDI 14
ng/kg BW, (i PMTDI [ EL ] 8 140. 19% ; Ho4x 41 2

# & ¥ /N F PMTDI, i PMTDI 6 & 0.03% ~
52.57%.

ANFAE S AR R BRI R R 1~6 %
H.T~12 HH 13~ 17 H 4 18~ 59 %4l 60 %
R L FAEE 4 OBE OTA # A 43 5 9 0.014 ~
34.644 ng/kg BW. 0.005~24.865 ng/kg BW.
0. 004 ~ 21. 810 ng/kg BW ,0. 004 ~ 18. 057 ng/kg BW .
0.006 ~ 18. 731 ng/kg BW . 5 4 A B 2 #2 iF £ 4%
SEAHARL, A i R 7R AL R A A KR, Heh 1~
6 HAEW B D A ABEER OTA AR, H
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Table 4 OTA probable daily intake (PDI) in different scenarios and the ratio of PDI and PMTDI by consuming various foods products

OTA A= /(ng/kg BW)

& PMTDI H ¢ /%

Bl kb Azl B4l c4l D4 Al B4l ca D4
JIEEA 1. 000 7.360 2.667 19. 627" 7. 14 52.57 19.05 140. 19"
MEFZ K LA ¢ 0. 004 0.072 0. 064 1.023 0.03 0.51 0. 46 7.31
YN i S 0. 004 0.024 0. 064 0.343 0.23 0.17 0. 46 2.45
IR 0. 004 0. 020 0. 064 0.287 0.03 0.14 0. 46 2.05
F K B L 0.013 0.124 0.114 1.112 0. 09 0.88 0.81 7.94
4 1.569 11.548 4.707 34. 644" 11.21 82.49 33.62 247. 46
e Jo A 0.014 0.217 0. 144 2.308 0.10 1.55 1.03 16. 49
1~6% i S 0.014 0.073 0. 144 0.773 0.10 0.52 1.03 5.52
UNW/S 0.014 0.061 0. 144 0. 646 0.10 0.43 1.03 4.62
T oK S 0.026 0.252 0.208 2.030 0.18 1.80 1.49 14. 50
IR 1.201 8. 841 3.378 24. 865" 8.58 63. 149 24. 131 177. 61"
WA S He i) 0. 005 0. 080 0.107 1.707 0. 04 0.572 0.762 12. 19
7~12% itk 0. 005 0.027 0.107 0.572 0. 04 0.192 0.762 4.09
NV S 0. 005 0.022 0.107 0.478 0.04 0.160 0.762 3.41
T ok B H 0. 020 0.192 0.158 1.542 0.14 1.372 1.129 11.01
a4 0.988 7.270 2.963 21.810" 7.06 51.93 21.17 155.78"
M7 I T ¢ 0. 004 0.065 0.084 1.351 0.03 0. 47 0. 60 9.65
13~17% i 0. 004 0.022 0. 084 0.452 0.03 0.16 0. 60 3.23
UNW/S 0. 004 0.018 0. 084 0.378 0.03 0.13 0. 60 2.70
ER eI TN 0.013 0.127 0.126 1.226 0. 09 0.91 0.90 8.76
4 0.981 7.223 2.453 18.057" 7.01 51.59 17.52 128.98"
e AE R A it 0. 004 0. 065 0.070 1.120 0.03 0.47 0.50 8. 00
18~59% i S 0. 004 0.022 0.070 0.375 0.03 0.16 0.50 2.68
IR 0. 004 0.018 0.070 0.314 0.03 0.13 0.50 2.24
T ok B A 5 0.012 0.119 0.105 1.024 0. 09 0.85 0.75 7.31
IR 1.018 7.492 2.545 18.731" 7.27 53.52 18.18 133.79"
A Je He il 0. 006 0. 102 0. 094 1.502 0.05 0.73 0.67 10.73
60 % K UL I oK 0. 006 0.034 0. 094 0.503 0.05 0.24 0.67 3.59
UNP/S 0. 006 0.029 0. 094 0.421 0.05 0.20 0.67 3. 00
T oK S 0.011 0.110 0.125 1.221 0.08 0.78 0. 89 8.72

o OTA A BEAE TS R AR A A 172 LOD AU A 41 - 7 2 B PSO TR L OTA 5 4L /K- P50 B 41 - 714 9% & PSO 3 LL OTA 35 YL /K V- K AfE 5 C
43 P POS L OTA V5 Y 7K PSO; D 41 - 1 2 it POS Fe LA OTA V5 Ye K F-fe KAA ; A e S — B2 FR 415 B . CAL M B EZ 4L, D 41 A i i 5
B "OTA AR KT & MBI A A L X% 012 (JECFA) HEFE 194 H Al i} 52 3 A & (PMTDI) 14 ng/kg BW ;¢ 5 PMTDI H ) 2 35 OTA $% A
hb i PMTDICAE H AT i 32 55 A 50 ) 0 5 43 B 5 Fi T B e 242 0 JHC )t (Fu 935 M8 282 AN HE 2 1 )RDRE DK A T 2% B 58008 L LA/ KR G TS B B B o s

K B LA A4 RO K i
34. 644 ng/kg BW,J& PMTDI Y 2. 47 f5. Sk
A NBEA HE (RAE S LB OTA BEA R T 5 .

WE 1R, AR 2 AHE OTA i & 3 2 5Tk
T RS, A OTA 1 5Tk K N 87.22% ~
98. 32% ; Thii /N K 14 BT ik 3 e AIK, AN [6) I 2% A B DUk
RN 0.27% ~2.15%.

3 Wi

ARWEFE A3 T WA IR EY T OTA A
HAE L. OTA FUAEAR W B bk s, v e 22
K L OTA K th 26 f i (16. 1%, 5/31) , M fid 4%
A R AR (3. 2%,3/93) 0 K H: 250 AL E S
MEBYILAE R E AL OTA, U LSR5
Y — SE B 58 AR AL O ) 8 2 7R DFE 1 T 5
o, EORPR B R R OK R R L AR
I8 R0 5 68 Al U0 O M T G LA R R R R AR AR AR
fep e T T OTA K M R — AR AR L A

DéH .....
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1 TV JE R AN TR I B 5T A5 4 B Ll i OTAJRE
Figure 1 ~ Contribution of grains and related products to Zheji-

ang population dietary exposure of OTA in different consump-

tion scenarios

A FE T K B Hedbl B OTA K Rk 6. 5% (2/
31) . AW KIS OTA 2R B 9k & (0 FH M
BEA R OTA 5 8 35 oK i 38 PR 2 b o (0. 53 ~
4. 00 pg/kg, H e 22 K Hf R = o 4.00 pe/ke,
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HOR R KR S HRI R 2. 44 wg/kg) . H OTA &+
5 2Z R0 W 5% 45 AR, a0 AE A S5 UBIE9E OF RS T
/NN E KA OTA V5 YL Ig B, 15 Y K7€ 0. 40 ~
4.45 wg/kg Z I8 ;5 75 PREE 2 BIFGE & B LS B
OTA &M 0.23~3.05 wg/kg) o BYIEWIRIG .
FE W N T 32 i A5 A% A BT 8 B 3E H A PR BE A
T, # A fE & A OTA J5 4, Hih S & R B
4D ) PR 2802 T VT e XL B T R K 1 R
SR A A TR A KA OTA B M= A",
FESEATOR S I T R 7 25 5 2 B 8 F 5 e, 2
NN T WD BLTE B 2R G G, e X AR AR A
DA 7= Ja 1 — Z B0 A 7= O T A A7 B 4 AR 4
AT

WMBERTERGAEYNHEERZ , FILNEA
KA A 3 R R L AR AT 45
R AN 6] 77 M RE R OTA & ) 5 AF 16 2% 5 (P=
0. 016) ; 1fif A~ [F] 412 2% J5 20 F1 SR A 3 i R AR G 1Y 6 25
SA G E L XKW OTA 15 4] 58 5 77 #b
Ko REWENGR W T G2 E &4
38 B E A B A AR A AT e R AE OTA T5 %,
BARBEEHEEEYMERERERNEEZARE K
PE B I, TT AR R A 25 T BUAS TR 7 H AR AR K
R ZES .

7 5 VP 45 5L R E REE G 0L R WA R R
OTA i £ 2 58 A7 15 W8 A5 WU HLAIKAF % 2 BF XU
T R AR AR . R R R A A AT
B OTA M EZETEREY , & AN D 42 % 7 & ik
19. 627 ng/kg BW ({4 2% i P95 Jy 600 g; OTA 5 4
K- KAE M 1. 84 wg/kg) , iy PMTDI i 1. 4 %
1~6% . 7~12% 13~ 17 Z4ERHANRED HFES
FRE T A NANBA (598 34. 644 ng/kg BW .
24. 865 ng/kg BW .21. 810 ng/kg BW) ; 77 7E 1 76 K
B, N7 ) R R A FE AR, SR BB X 1 4 o it L DR A
T 2 5 B a2 4 R i R ARAE W 4T 2 AN BE .
OTA 5 it dz oy (1) e 2 e FLAf v, A 4 /N K A9 30 9% &t
PEAT R BEVEAN , A4 AT D 4188 = 2 R A\ TR R
4 (1.023 ng /kg BW) , K 4E WA AHF D 4H 2 85 &
(1. 120 ~ 2. 308 ng/kg BW) ¥J i fik T PMTDI, nJ #fk
I EH T 2 KR 2 it AR, A7 76 AR XURS: 1 7T e P R
AR

FEAh T OTA Ji £ 2 58 Wil K otk 2 i iF 5%
B2, 0 H R A AR A AU R A,
Fe iR BN 14,16 ng /kg BW; FE % 712 5 B OTA %
R TR ST 2 WAL, POS T B T LS
B OE R E SN 22.62 ng /kg BW/week; R
M TOTA 3 B 5Tk B 2 KOK B (e 5 5

J0~15.7 ng /kg BW) ; HAR?OTA fix K 2 #% & 1F
FEAZ MR (ORFEAER B AT RERA 2,64 ~
6.94 ng /kg BW) . AW IEAG B OTA 19 FE vimk &
Yy 5 B SR AS [R] X A 25 5 0T B B T AS ) Ml XK
IR WiV BB LR E &

A BIF T A7 TE B 38 01 b sk = PR 28 R S A5 AH
SCHE I BB L 0 B RTINS OTA EZAEFE T B YK
A il ] AR B SR B — B R X
R/ DR G i UE i+ @1 3 1)1 T T BN
WS EYBYZ OTA 155 A 5 I HF 4 90 A
XILEEY.
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