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Mycotoxin Contamination in Infant and Toddler Snacks and Regular Snacks
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ABSTRACT - In this study, we investigated the mycotoxin contamination levels in snacks, focusing on products
available in supermarkets in Busan, Korea, between February 2023 and November 2023. A total of 105 samples were
analyzed for eight mycotoxins: aflatoxins B,, B,, G,, G,, fumonisin B,, B,, ochratoxin A, and zearalenone using liquid
chromatography coupled with mass spectrometry. The matrix-matched calibration curve demonstrated excellent linearity
with a correlation coefficient () of 0.999. Detection limits and quantification limits ranged from 0.16-1.26 pg/kg and 0.48-
3.83 ng/kg, respectively. Mycotoxins were detected in 7 out of 38 infant and toddler products, with fumonisin found
in 5 samples (8.0-97.0 pg/kg), and zearalenone in 4 samples (1.6-6.3 pg/kg). Among 67 regular snacks, 26 were con-
taminated. The mycotoxins detected included fumonisin in 14 samples (0.8-109.6 pug/kg), zearalenone in 11 samples
(1.2-7.0 pg/kg), ochratoxin A in 7 samples (0.4-0.8 pg/kg), and total aflatoxins in 2 samples (1.2-1.6 pg/kg). High-
performance liquid chromatography did not detect aflatoxin M,, deoxynivalenol, or patulin in any of the samples. Risk
assessment estimates for aflatoxin B, indicated a daily intake of 0.0001-0.0010 pg/kg b.w./day. The estimated daily
intake levels for fumonisin and zearalenone ranged from 0.06-1.91% of the tolerable daily intake, while ochratoxin A
ranged from 0.05-0.33% of the tolerable weekly intake.
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Materials and Methods
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Folsa FFES] oFE#HEAB, B, G, Gy, T

B,), 238521 A, AlZ& =2 Sigma-Aldrich (St.
Louis, MO, USA ] AFS ARSI, ofFetE4l M,
gAY =, JEHLS Romer Labs (Getzersdorf,
Austria)Ate] AFS ARESIATE FEol5A FE E A
o A}-8-% acetonitrile, methanol, ethyl acetate, diethyl
ether, acetic acid= Merck (Darmstadt, Germany)AF2] A&
S A3 AL tetrahydrofurane Sigma-AldrichAFS] A&
S AM&3A Y. formic acid= Thermo Fisher Scientific
(Rockford, IL, USAAFE] A|&ES AFE-3I L, o] & B4
o AMEE BE Aok &= 55 FEOE ARSI

o

Y0152 A E HiT

ol&2H521(B,, B,, G, Gy, ¥EUAIB,, B,), 23254l
A, AlgEl=S Aol FE37] S8l wAlls AR 3-5g2
2o} 0.1% formic acid $HF 50% acetonitrile -8 20 mLE
7FslaL 30%-7F ZI'71(CM-1000, Eyela, Tokyo, Japan)Z %
e 3,700 xgollA 1087 A4l3E2](Combi R515, Hanil
Scientific Inc., Gimpo, Korea)3}3t}. 45 247+
Z](Whatman GF/A, GE Healthcare, Buckinghamshire, UK)Z
oAgt & ol 3 mLofl & 78l 15mL7t HA st F
Zqo 2 33k A& ZH(solute Myco 60 mg/ 3 mL,
Biotage, Uppsala, Sweden)®l] acetonitrile 2 mL, & 2mLZ &
Astet & F59 5 mLE FYSALeH, & 2mL, 10%
acetonitrile 2mLE ZFAth 0.1% formic acid T
acetonitrile 2 mL, methanol 4 mLZ &% & 50°Col|A &4

2 A8} 0.1% formic acid - 50% methanol -2 1 mL
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o %o 0.2 um syringe filter (Pall Coporation, Ann Arbor,

MI, USA)E o33t AS HF APEY e sigirh
oFEHEA M & FEs7] fl8l Al AE 10gs ©

o} 40°C &4~ 100 mLE ¥ 10%7F #@ sttt 4°Cel)

A 108 59 10,000 xg2 AR 3 F AFAS of)s)
o FE2YoZ ARt 29 50 m

3Fod =21 F 0.2 um syringe filter2 33+ Z1-& 258
S 2 3 dEAUEEE 58 F8l B8 AlE 20¢g
o] & 100 mLE 7}ste] 1087 #23ksE $ 10,000 xgollA]
03-7F AAEE 8L A5 S FEldFrodHA R o Fsto
Aoz Ak GAE AP (DONtest WB, VICAM)Oll
FZd 2 mLE ¥, B 5 mLE 537 & acetonitrile
3 mLZ &30t} 50°ColA FA ABIAL 17% acetonitrile
1 mLol =] 0.2 um syringe filter® o]3}3F A& Alg-&Y
o2 stk HEAS FE57] A8 FAlg AE 2 gol
E 20 mLE ¥ 187 ek, 4,392 xg, 1087 94
g & ATAS AFste] FEN R ARSI A
A& ZH(EASIMIP Patulin, R-Biopharm Rhone Ltd.,
Glasgow, UK)Ol acetonitrile 2 mL, & 1 mLE &3}k &
FZ9 5mLE SFAFHT. 1% acetic acid 3mL, = 3 mL,
diethyl ether 0.5 mL= A& &t tetrahydrofuran 1 mLol| ¢
0.2 um syringe filter= 73+ A& HFEHOZE st

[\
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ZLol=A J|7jy

o}ZTH=A1(B,, B,, G, G,), FEUA(B,, B,), L=
A, AZHE=S FAIEA ] S8 A a2 vE ek 2
ZFE-A 7] = acquity ultra performance liquid chromatography
I-class plus system (Waters, Milford, MA, USA)Z Xevo
TQ-XS tandem quadrupole mass spectrometer (Waters)S 1
Aste] FAEAT o2 EA M, HsAIULEE, dE
g 2AE 98l UvaE71e F34HE717F A3 acquity
UPLC I-class plus system (Waters)© 2 #4519t} o}=2}
EAI(B,, B, G, G,), FEYAI(B,, B,), 2354 A, AE
d=e AHFEHS 918 o] 3 273} multiple reaction
monitoring (MRM)< Table 1, 29} 2o, o}Z&E541 M,
dsAyeess, sHEd 71714 2702 Table 33} 2t

[

E-EEE
Fgol =

b o
|

EFEFES A4 7438k 0.5-20 pgkege] W
Aol FE2FAE AAste] HAHS Il A=
SHA|(limit  of detection, LOD)®} A #FeHA|(limit  of
quantification, LOQ)= #3854 HA o FFHAL 4
Fe] 718710 2AG AEstien, dasd AY
8E wBolE5ATt HAEHA B2 HAe HF sEU) 4,

Table 1. Analytical conditions for LC-MS/MS of mycotoxins

Parameter Conditions
Column Acquity BEH C4(2.1x100 mm, 1.7 pum)
Flow rate 0.4 mL/min
Injection volume 5uL

A: 5 mM ammonium formate,

. 0.1% formic acid in distilled water
Mobile phase .
B: 5 mM ammonium formate,

0.1% formic acid in methanol

Time (min) A (%) B (%)
0 95 5
0.5 95 5
2 60 40
9 0 100
11.5 0 100
12 95 5
15 95 5
Ionization mode ESI positive, negative mode
Capillary voltage 1kV
Capillary temperature 500°C
Collision gas Ar
Collision gas flow 0.17 mL/min

Table 2. MRM parameters for mycotoxin detection

Precursor Production Collision

Compound Polarity ion (m/z) (m/z)  energy (eV)

241.0 35

Aflatoxin B, + 313.3
285.1 25
259.1 30

Aflatoxin B, + 315.3
B 287.1 25
200.0 40

Aflatoxin G, + 329.3
243.0 25
189.0 40

Aflatoxin G, + 331.3
B 245.1 30
318.3 40

Fumonisin B, + 722.7
336.3 35
334.3 40

Fumonisin B, + 706.7
B 352.3 35
102.0 65

Ochratoxin A + 404.4
239.0 25
130.9 -30

Zearalenone - 317.1
174.9 -25

8, 40 pg/kgel HE=5F EFES 76l wdolmA 24

ol wet 33 wEale Adaer.
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Table 3. Analytical conditions for high performance liquid chromatography (HPLC) of mycotoxins

Conditions
Parameter - : :
Aflatoxin M, Deoxynivalenol Patulin
Column Symmetry C,g Capeell pak Cq Acquity BEH C

(3.9x150 mm, 5 um)

Mobile phase Acetonitrile : Water

(25:75, vIv)
Flow rate 1 mL/min
Fluorescence detector
Detector Ex: 365 nm
Em: 435 nm
Temperature 40°C
Injection volume 10 pL

(4.6x250 mm, 5 pm) (2.1x100 mm, 1.7 um)

Acetonitrile : Water 0.8% Tetrahydrofuran

(17:83, v/v)

1 mL/min 0.3 mL/min
UV detector UV detector
UV 220 nm UV 276 nm

40°C 35°C
50 puL 10 L

A= 87t

wgolsavt S 339 HAF B HF7keEel dist
of FFolEL T AES AT AE 7HEsted Sl
=5 AT, 19 A =2 F(estimated daily intake,
EDI)& wrgol54e] Ht HAEFH 259 19 HAZFES
o1l H+t AFS o] AEsislen, #xte] 19 A
2} F AT 2021d 19 Y5 Al (Korea Health Industry
Development Institute, KHIDI) A58 7]Z2=2 4833}, o}
Z254 B2 54354037 pgkg bow/day)t Hlwgh e
Z?H Y (margin of exposure, MOE)2.2 SRl o F
BUMF Ay e 19 dA=EZFH 1Y HHHAF
(tolerable daily intake, TDI)Z} H]=S}e] TDI thH] %2 23|
TS GRlsknh AF o FEAA A A G F R
o] TDI= 1.65 pg/kg b.w/dayel 3L, A Z& =2 TDI= 0.4
ngkg bw/dayel At e AetEA As F JIA=Z7F
(provisional tolerable weekly intake, PTWI)3} 7} 4% 3HA]
Z(tolerable weekly intake, TWI)Z} H] 2 8}e] TWI thy] %=
AalirEs GRlstodrh. AF o FE A A AAIE 2=
ZEA AS] TWIE 0.11 pg/kg b.w./weeko] 1Tt

Average amount of mycotoxins (pg/kg)
xAverage daily intake of food (g/day)

EDI=
Average weight (kg b.w.)
MOE= BMDL,, (ng/kg b.w./day)
Estimated daily intake (EDI, pg/kg b.w./day)
i ily i kg b.w.
%4 TDI= Estimated da'lly .mtake (EDI, pg/kg b.w./day) %100
Tolerable daily intake (TDI, ng/kg b.w./day)
Average amount of mycotoxins (pg/kg)
PTWI= xAverage daily intake of food (g/day) 7

Average weight (kg b.w.)

Provisional tolerable weekly intake
(PTWI, pg/kg b.w./week)

%TWI= 100
TW Tolerable weekly intake (TWI, pg/kg b.w./week) *10
Results and Discussion

R = U ol o W =l |

x|
FFol A 85| AAATE) S 0.999 o)Fe] -5
P AAE Ao, HEIHIE 0.16-1.26 ngkg,
= 0.48-3.83 pgkgo = Uelstth 3¢&2 of&eh=
21 B, 91.9-94.4%, o}EEH541 B, 90.1-94.4%, oF&etE4l
G, 88.7-94.0%, °F&EeH54l G, 80.5-83.9%, FEUAl B,
75.2-83.0%, F2U4l B, 83.7-91.9%, 232=41 A 73.1-
78.7%, AZH = 106.6-116.6%°]% oM, o) xF=H2=
0.1-15.4%E UEPHTH(Table 4).

ot
O

o

F01E I F IEOISL BEHY

Bfrobe Tt 38719 FBo|54E A% A= Table
59} 2okth. AR 7A(18.4%)H HFol 54Tt AE
Rom, AHLF} AR AEHA LUt
AZE FBolmie FEYUXBH B ol 51, AlZ
#l=o] 471019 eH, FolEEHE4AI(B,, B, G, 2 G, §),
QA=A A, o} ZEEA M, HEAYE Y E 2 95
< BRE A HEHA U

FRUANLS 5A4(132%) 22 7P Bol A=H9eH, 4
Z%S 8.0-97.0 pgkegolAth Lee 592 AFolx G
e FApRolA FRUL B 9.78-78.94 pgkg, FEY
2l B,= 5.58-11.73 pgkg AEFJTHL HIgHomH,
Hernandez 5'92 vl|=tolA A== GfoHe I/ AE
% FHEUZl0] 336 pgkg HEHATL Hste], 2 A
o AEFI vESAY Ee 2 BT Eivet
o] A9 HAFOl e FRYL 7ES ST 50% ©

& Al 1,000 pgkg oletE AGiA ek FRY
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Table 4. Correlation coefficient, LOD, LOQ, and recovery of mycotoxins in snacks

Mycotoxin Corre.lation LOD" LOQ? Recovery=RSD” (%)
coefficient (1°) (ng/kg) (ng/kg) Low level Medium level High level
Aflatoxin B, 0.9998 0.20 0.62 94.0+0.9 94.4+0.4 91.9+0.8
Aflatoxin B, 0.9999 0.22 0.68 94.0+0.9 94.4+0.4 90.1£0.8
Aflatoxin G, 0.9999 0.78 2.36 94.0+0.9 88.8+0.7 88.7+0.9
Aflatoxin G, 0.9999 0.18 0.54 83.6+1.4 83.9+0.6 80.5+1.0
Fumonisin B, 0.9999 1.26 3.83 80.0+7.1 752433 83.0+4.2
Fumonisin B, 0.9993 0.35 1.05 83.7£15.4 89.2+1.4 91.9+£2.2
Ochratoxin A 0.9999 0.16 0.48 73.1+0.1 73.1+0.8 78.7+0.6
Zearalenone 0.9999 1.14 3.45 116.6+2.7 106.6+5.1 113.0£1.2
YLOD: limit of detection.
PLOQ: limit of quantification.
YRSD: relative standard deviation.
Table 5. Incidence and range of mycotoxins levels in infants and toddlers products
. Incidence Range Mean Limit
Mycotoxins Food type No.” % (ng/kg) (ng/kg) (ng/kg)
Snacks 0/35 0 N.D. N.D. 10
Aflatoxin B, Cereals 0/2 0 N.D. N.D. 10
Processed fruits 0/1 0 N.D. N.D. 10
Snacks 0/35 0 N.D. N.D. 15
Total Aflatoxin Cereals 0/2 0 N.D. N.D. 15
Processed fruits 0/1 0 N.D. N.D. 15
Snacks 5/35 13.2 8.0-97.0 41.1 1,000?
Fumonisin Cereals 0/2 0 N.D. N.D. 1,000
Processed fruits 0/1 0 N.D. N.D. -
Snacks 0/35 0 N.D. N.D. -
Ochratoxin A Cereals 0/2 0 N.D. N.D. -
Processed fruits 0/1 0 N.D. N.D. -
Snacks 4/35 10.5 1.6-6.3 33 50
Zearalenone Cereals 0/2 0 N.D. N.D. 50
Processed fruits 0/1 0 N.D. N.D. -
Snacks 0/35 0 N.D. N.D. -
Aflatoxin M, Cereals 0/2 0 N.D. N.D. -
Processed fruits 0/1 0 N.D. N.D. -
Snacks 0/35 0 N.D. N.D. -
Deoxynivalenol Cereals 0/2 0 N.D. N.D. 500
Processed fruits 0/1 0 N.D. N.D. -
Snacks 0/35 0 N.D. N.D. -
Patulin Cereals 0/2 0 N.D. N.D. -
Processed fruits 0/1 0 N.D. N.D. -
Total 7/38 18.4 - - -

" Number of detected samples / Number of analyzed samples.
2 Snacks containing 50% or more of maize.

Aol AZH AR 5A F 1AL S55 50% o4 3
&

e
AFoR HgWI FEoR APt 40 S5

7} 50% ol3tE EFE o] o] 71ES

288 5 gk

=
o~

A At) AEFo] 536 ugkgS E S4F 50% ol
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e FAF 7129 5.4%2 LAETt WA UERdt) 7) AZENOH, FF7EE 473(100%)004 HEEA. 2
& AdFoA FRYALS A BE, I/RIMEE 5ol A ZH FHo|=ELE FEYL 144, A= 114, 238
ZHet A AARSRE T2 S5FoA dhEeE Ao E21 A 77, o}FEE 54 B, 240191, o} ZEEAl M,
2 4EA doemd), Jung TV TF F FFE 66.7%, geAUdeEE 2 S5 RE A EdA AZEA] 2urt.
TTE 627%2 FRUYRIC] A HAEFHJT BIEH FRUAE 7oA 1171(17.5%) AE=HAeH, HE
. B AgoM AEE RE AR S5 AEo] o FL 0.8-109.6 pg/keol AL, FHF7FEEANAE 374(75.0%)
AE o= Hol YARE Tl #3540 2E=A AEHANOH, AEFL 6.7-96.2 pgkeolAdth. HEH Al
< 7FsAo] B2 ZoE AlsHt 5 141 F AT 44 S5 50% © g A=

AL =S 473(10.5%)004 AEHAJeH, AEFS 16- 715 oHE HAFsINT YA AFd A 5E S5t
6.3 ng/kgelAtt. Coppa 579 AollAl fobg FR/7s 50% P 3= o] 7IES A8 + JJA A
F 5 wFolEA A AxE AvEd, vFS HEE U PJEFO] 962 pgkel 2 IAF 71FY 9.6% ST
12%, A&7 8.9-26 pg/kgol AL, 2790 HAEE 6%, 2 9HET} w2 Zg RIS ditHRfol| A F R
Z% 10-15 pgkg, FAUAE HAEFE 34%, A=F E45- Ao A9 AE 141 5 13719 dA8d] SF571 2
44 pgkg AEE RIEOH, B Axor] Hu) TElof Qlo] Y95 FikEoA 7Ilgk Hos Holn, ¢
o] 6.3 ugkgl® T2 AF A} vlws] e B} o]E FUEE k= 7HAF Uik F3o) 54
Ao E yepsith SEvgte s AR gk o] A&A] AP B8% Zo=2 ALRHTH
= 710] 50 pg/kg ©lstE AR Ho] glorm, Huj A =2 FAFAA 1071(15.9%) AZ=HAeH, HE
°] 6.3 pgkego 2 FAF 71F9 126% AEZ P g2 1.2-7.0 pgkegolAL, FF7HEFANA 171(25.0%) A
oJAI BT 7|FE o= A3t ZEom, AEHS 1.6 pgkeolAth B AFolA Iz}

F 104 FAAF 71 50 pgkg oIt BF At
WX} F ZEolsA AEHY o, FF7FEE 14 7)F0] AAE A ol A8

AWz}t 6749 FHo|5AE AT A= Table 6 = gloy, AW AEHo] IAF 7159 3.2% T

I 29Ut 2671(38.8%)0M A1 HEolHAVE HEHJSOH,  dt] LHAETF W2 FFOIUT Jang 579 AFeA =
i

2F FEEE AVREY A2F 637 T 2271(34.9%)00 41 U f55E dAF 14174 S 5ABS5%)0A AEENe

iy o2 Ay gy M

N
MN ol & 9 ol

mo

Table 6. Incidence and range of mycotoxins levels in regular snacks

Food type Incidence Range Mean Limit
No. % (ng/kg) (ng/kg) (ng/ke)
Snacks 0/63 0 N.D. N.D. 10
Aflatoxin B,
Grain products 2/4 50.0 1.2-1.6 1.4 10
Snacks 0/63 0 N.D. N.D. 15
Total Aflatoxin
Grain products 2/4 50.0 1.2-1.6 1.4 15
. Snacks 11/63 17.5 0.8-109.6 31.5 1,000
Fumonisin
Grain products 3/4 75.0 6.7-96.2 63.3 -
Snacks 4/63 6.3 0.4-0.8 0.5 -
Ochratoxin A
Grain products 3/4 75.0 0.4 0.4 -
Snacks 10/63 15.9 1.2-7.0 2.6 50
Zearalenone
Grain products 1/4 25.0 1.6 1.6 -
Snacks 0/63 0 N.D. N.D. -
Aflatoxin M,
Grain products 0/4 0 N.D. N.D. -
Snacks 0/63 0 N.D. N.D. -
Deoxynivalenol
Grain products 0/4 0 N.D. N.D. -
Snacks 0/63 0 N.D. N.D. -
Patulin
Grain products 0/4 0 N.D. N.D. -
Total 26/67 38.8 - - -
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o, A& 6.0-17.8 pgkgS BQCH, Choi 592 &
Tl E IR/ }li 8971 & 1071(11.2%)14 AZ=A
on AZTS 1.1-29.7 pgkgl E BAEHJTH B Ao

A A g =2 é%%% oA =gou, Hd dEwe
7.0 nghkgo 2 thE AFAR| Hlg] @ ZoF ek
ok =3 Jung SV ATolA 22 40%(7.2-15.7 pg/kg),
SFFE 37.5%(22.9-77.0 pgkg)ol A AEEAAL, Yang 5
o] Aol A &FFTHEEA 507.6 pg/kege] HEFS B
o F7 T ST oA =4 AEHE o= Ho}
Fate] FUFEQ 244, U 5 95 FAEA 7190%
Aoz AlgHrh

L23AHEA Ax FAFAA 471(6.3%) HEHAoH, 7
S 0.4-0.8 pg/kgel AL, FF7FFANA 371(75.0%) A
ZHAoH, AEHES 0.4 pgkeolAtt. Hernandez 5'9&
7 AoA e s Gfrobs 37 AlFelA eaekE
Al AY AE HEES 248 A A9EE 1-65% A%
o] AZES HY, & A7 HEE2 22 752 AL
2 Yepstt B3 2016L~‘1 A FoFEeraA o felEd
ZA19) s D 7EENA 0.11-0.51 pgkg, <55
SIS ENA 020-524 pgkg AR 2 AFEN A
7V AEEY BAEglon, 2 Aolr HEE A}
FAE7F Bolut SFFaon, HEFE FARE 7S

Hth 0ITEA AE FFHo| 5.0 ugkg ©letE 710
ARl YL, F7E F °J§E 7hedt ARG SR

FTEFE 7IFel ARl UA FL Utk B AFelA
Azd 2 F A HE7 °l 0.8 ngkgS 2 QA&7 U
2 FFo|AU.

olFEHEAl B2 FR7FEFFONIA 271(50.0%) HE=HA
o, AR ASHA] IS 74%%‘:—% 1.2-1.6 pg/
kgoel9lom, olZetE4l B2 Al9d olZetE4l B, G,
G, BE AEANAN HAEHA Fs4th. Park ‘:2‘”4 Aol
m2W 7HEAE F ST AR 12 5 271(18.2%)00 A
olZetEAl Bol AZHATL BHiste] 2 Ao A&
ol o @2 Ao=E yebstth 2021 2] F9] A
94 NJ—_,] —‘—.JJ‘O]E}\ 7]_"-H_7ﬂ zﬂﬂﬂ. E;,_I_zl)oﬂ [L].eu:]
A]a]m 3570 & 171(29%)°] HAE=HA=H], & ATl
= 471 F 27(50%)°] HE= ] Aol €4~ HAou
ol AR FollA zfol7t Slof H A o7 Blwstr] 7t of
Aok RV = AF 9 FAES gdeR ofF
54 Bl disiAT 7158 10 pgkg olst=E #esta
UAA T, 20099+ 7, T/, AA4F B O U E
5ol ZolZ2EA B, B,, G, G,2 §) 15 ugkg(d, B
10 pg/kg ©lsho = 7120 7alstal o, 201835E] 2
B4 48 9 7HAE s gty 71Es A
SHATH. & Aol A 0}—3}5*1 Bl HUl A& =&
1.6 pg/kgelom, AEE A= 7|F oJU=E o}ZetE

A QHEs} e £2UL HAsA

712 AFollA olZEEA M TE b Al Eel
A HAEEH, gD FE A 58 AT AT
of 7hgFEolA LEE o ‘”EV% A= & AT
el #Abe] FHETE S5, 2 FolH, ofEgtEAl
M gHEde] 2 BAEA B 4507 wEdd AE
H7 e Aoz AdEn. gAY Ee F2 9,
S5, 27l 5 S SRold BARE S22 oldo] olf
A, B S FFeA g s Aedty Leid

1319 Shin 5Y2] ATFolA FHIFEES Al oA
57%«1 AZES o & A dHe Zol7t AUl &
Ak A F o oFERPAA O] FFol 54 7ETFA AL A
I H2AF T SAIY TR Ee] AEEA ol &
ATt fFAKS d9E B

UF ToIs2 2Euy

FHoI 54t 2% o4 AEH
obg HAE 24014 2% EFol%
FAEEsen, GuAE 2 2

o], e 1e)M FRUAS EEE}E*J A7} FAol
AZHUIL, 14014 3% FHoIBAFRUA, oTe=
A A, oFEEEA B), 14014 4% BRI SAFEUA,
A=, oaBEA A, o} EEA Bl FA0 15
2k,

2% olde] Hxel &

A58 g, 95
ACF

4 NE F by ge 23
M Zﬂaﬂlml&’iouﬂ Lee 599 Q1o w=H
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A4 dok B3 Fusarium® A
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Z3te] FFolEA fldl oS WAL Ffoks I EEEA Bol HEE AR Ao foulg A2 1]
2 FRUAY 1Y A= 0.0013-0.009 pgkg  olEgo] J& Zow Fddrt, FEUAM 1Y AAx
bw./dayo &, 1 A Fo] 0.08-0.58% F=olAdtt  EFHES 0.0038-0.0278 ug/kg b.w./dayZ 19 A A ko)
(Table 7). Al Z#E =S 1Y AA=ZTFS 0.0011-0.0076 pg/  0.23-1.69% FFolAth AZdH =S 1Y€ AA=EFS
kg bw/dayS = 19 AFHAIZS] 026-1.91%= eSS 0.0003-0.0018 pg/kg b.w./dayS 2, 19 415 sHAI=FS] 0.06-
12419] A w=EdFo] 7P =kom, 3-54, 6-114, A 045%% Jelgth FrUA AZgEe AdAxEr]E
B o R e £EE BT BE AFA 19 A Hop We 3Hs BoH, tiiEe] 1.7% olstE fla -
AL 2.0% olstE, 98l f-E7t W AoE vEsth. B 9 Ao ® yepbth B3 o ARtEAl A F7F

dutpzlol A ofZetE2l B2l 1Y AA=Z3E 0.0001- A =TS 0.0001-0.0004 pg/kg bw./weekS 2, F7F A
0.0010 pg/kg b.w./dayS 2, 5437153k 037 ugkg bwsday  FSAFL 0.05-0.33%00 G o= A&7
o viwgle wj $J8l 7Fe/do]l R TH(Table 8). 22} of o} W2 oz Q] St W 2o YRyt At

fx

Table 7. Risk assessment of mycotoxins in infants and toddlers products

Compound Age
Total 1-2 3-5 6-11
Average weight (kg) 62.5 12.7 18 35.5
Daily intake food (g/day) 6.27 9.22 10.4 11.39
Mean (ug/kg) 13.2 13.2 13.2 13.2
Fumonisin EDI" (ug/kg b.w./day) 0.0013 0.0096 0.0076 0.0042
TDI? (%) 0.08 0.58 0.46 0.26
Mean (ng/kg) 10.5 10.5 10.5 10.5
Zearalenone EDI (ug/kg b.w./day) 0.0011 0.0076 0.0061 0.0034
TDI (%) 0.26 1.91 1.52 0.84
Y EDI: estimated daily intake.
2 TDI: tolerable daily intake.
Table 8. Risk assessment of mycotoxins in regular snacks
Compound Age
Total 1-2 3-5 6-11
Average weight (kg) 62.5 12.7 18 355
Daily intake food (g/day) 6.27 9.22 10.4 11.39
Mean (png/kg) 14 1.4 1.4 1.4
Aflatoxin B, EDI (ng/kg b.w./day) 0.0001 0.0010 0.0008 0.0004
MOEY 2634 364 457 824
Mean (pg/kg) 38.3 383 383 38.3
Fumonisin EDI (ug/kg b.w./day) 0.0038 0.0278 0.0221 0.0123
TDI (%) 0.23 1.69 1.34 0.74
Mean (ng/kg) 0.5 0.5 0.5 0.5
Ochratoxin A PTWI? (ug/kg b.w./week) 0.0001 0.0004 0.0003 0.0002
TWI? (%) 0.05 0.33 0.26 0.15
Mean (ng/kg) 2.5 2.5 2.5 2.5
Zearalenone EDI (ug/kg b.w./day) 0.0003 0.0018 0.0014 0.0008
TDI (%) 0.06 0.45 0.36 0.20

YMOE: margin of exposure.
Y PTWI: provisional tolerable weekly intake.
9 TWI: tolerable weekly intake.
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SN E 12409 QA=B o] 7bg Egow, 354,

6-114], s o= deron, 19 HATAZFS 1.7%

olat Sla $ei7} ke ol

2 ATl A7 F FPoIHae A3 FFol b
AYol B4 4 HAFol B

3 Ao LpEA T,
3 AR Aol sl @ urerEle] o], A% T
Ao JFe mA 5 Ak W AT BF 2
Fol=re] A&H ZAS QAR AR 3t 4
3 #el7l Waw How ARH,
2290

20239 295E 119744 AN FEHT Y ol

o] 71EAES] b 105700] tste] BHo|EA 115}

FEUYA 571(0.8-97.0 ng/kg), AlZe= 471(1.6-6.3 ng/kg)
o] AZEUoH, FolZetEAl, QAT A, olESE
2 M, HEAUEEE 9 GEUS AEEA &t 4
AEE 7] e 2SS Ao, 7ol fle
A AEo] 7159 54% FEOE QPET} YUk
Auksial 677 T AR 224, FR7FEE 44004
Fol5avt AEHAH, FRUAL 1471(0.8-109.6 pg/ke),
A= 1174(1.2-7.0 pgkg), LITEA A 77(0.4-0.8 pg/
kg), oF=2HEA1 B, 27(1.2-1.6 pglkg)el AEEHAoH, o}
EGE2 M, HSAYLEE 2 GEAS AEEHA I
. AEH AEe 71F Je BS AFgsiden, 71#
A5 Al HEFo] 7159 32-160% ZEE

L wRCIEATE 2F o) AEHFS B
obg #HA; F 27104 FFelF5aTt A AEEAL
AWHa F 57 FFol5aTt Al AEEHA
T o] FFolsidd 29HE NE F MY B2 2%
& FrUAd AdY=oz Jelgth F3o1549 9
ol H7F Az, Ffokd FAApelA FRUANR A D=
19 AFeA ] 0.08-1.91% FEoIAL, PukzztelA
FRUYAMA A= 19 AFHATAZF 0.06-1.69%
oI, eAREA A F2F AARAIFE] 0.05-0.33%
FEoIth obEEtEAl B9 19 JA=EZF2 0.0001-
0.0010 pg/kg b.w./dayS = VEREO M oJ-folg Fatel o
WAl BE AFOA 1-24]9] RIAI=EFo] 7P =9k
M, 3-54], 6-114], M9E o7 e £FES Ko
HE AgolA 98 sE7F $e e Yewth & 4
T ofdo] 7|52 FQ HA R ek Fgolxa od
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