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Abstract

This research was conducted to estimate the dietary exposure of trichothescene type A mycotoxins (T-2 and HT-2
toxin) and to assess the related risk for the Korean populations from the intake of cereals. The deterministic
approach was used to estimate the dietary exposure. The amounts of trichothescene type A mycotoxins in 115 sam-
ples of cereals were determined by LC-MS/MS. The levels of trichothescene type A mycotoxins (T-2 and HT-2
toxin) in cereals ranged from: N.D.-37.10 ug/kg for T-2 toxin and N.D.-5.43 pg/kg for HT-2 toxin. The mean and
95" percentile for exposure to the dietary sum of trichothescene type A mycotoxins were 0.57 ng/kg b.w/day (LB),
1.39 ng/kg b.w/day (MB), 2.20 ng/kg b.w/day (UB), and 11.06 ng/kg b.w/day (LB), 13.95 ng/kg b.w/day (MB),
16.87 ng/kg b.w/day (UB) corresponding to 0.57 to 2.20% of the Total Dietary Intake (TDI) for the mean exposure
and 11.06 to 16.87% of TDI for the 95" percentile exposure. Therefore, the overall exposure level of trichothescene
type A mycotoxins for Koreans from cereal intake is unlikely to cause concerns to human health.
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Table 1. Agricultural products sampling sites in Korea
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Sample (25 g)
—Add 2.5g NaCl

—(Spiking with mixing standard 100 uL)

Extraction

—Add 90% MeOH 100 mL

— Homogenization 5 min., Centrifugation 15 min. (1,600 x g)
— Filtration (1) - Filter paper (Whatman No.4)

— Centrifugation 15 min. (1,600 x g)

— Dilution - Add Filtration 10 mL and 4% NaCl sol'n 40 mL
— Filtration (2) - Grass micro-fiber filter (Whatman GF/B)
Clean-up

| Filtrate 20 mL adding

Immuno-affinity column (EASI-EXTRACT T-2,HT-2/VICAM)

Washing - Water 15 mL
Dry (Air Pump)
Elution

—100% Acetonitrile 3 mL

Evaporation
—N, gas at 50C
Dissolve

—Mobile phase 1 mL

—Filtration (3) - Syringe Membrane Filter (0.2 um)

HPLC-MS/MS  Analysis

Fig. 1. Flow Chart of HPLC-MS/MS to analyze trichothescene
type A mycotoxins in cereals.

AR FEolFLE =EFES FHolslr] fleiM AAEA W
H (determination approach)2] <
HFE T3 ERIHARF AY F30]54 =5
#3l LC-MSMSZE &7 gk =

Aok ERFEAF AY ol 5adl tieh 19 4 A3
2 (estimated daily intake, EDI}2 Excel 2% (Microsoft
Office Excel 2007, 12.0.4518.1014)S o] &3ke] 2 (1)e]

ols) 7T,

ofd

Region

Food Total Seoul Incheon Daejeon Daegu Busan Ulsan Gwangju  Gangwon
Total 115 19 17 17 14 14 13 12 9
Common Millet 15 2 2 2 2 2 2 2 1
Wheat Flour 15 2 2 2 2 2 2 2 1
Milled Rice 11 2 2 2 1 1 1 1 1
Barley 25 4 3 3 3 3 3 3 3
Sorghum 15 2 2 2 2 2 2 2 1
Maize 3 1 1 1 - - - - -
Foxtail Millet 4 2 1 1 - - - - -
Glutinous Rice 13 2 2 2 2 2 1 1
Unpolished Rice 14 2 2 2 2 2 2 1 1
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Fig. 2. LC-MS/MS chromatogram of T-2 and HT-2 toxins standard solution at 10 ug/kg. (A) m/z 285, (B) m/z 345, of HT-2 toxin,

(C) m/z 245, (D) m/z 387 of T-2 toxin.
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Fig. 3. LC-MS/MS chromatogram of fortified unpolished rice (10 ug/kg). (A) m/z 285, (B) m/z 345 of HT-2 toxin, (C) m/z 245, (D)

m/z 387 of T-2 toxin.
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Table 2. Food daily intake of general population in Korea (all ages)

Daily intake (g/day)

Food mean P1 P5 P10 P25 P50 P75 P90 P95 P99
Common Millet 0.23 - - - - - - - - 7.90
Wheat Flour 5.05 - - - - - 0.94 13.19 29.35 82.78
Milled Rice 179.78 - 31.28 56.00 101.91 168.83 241.20 316.24 366.64 482.82
Barley 6.82 - - - - - 8.56 21.74 32.36 63.64
Sorghum 0.49 - - - - - - - 3.33 11.01
Maize 3.38 - - - - - - - - 93.40
Foxtail Millet 1.02 - - - - - - 1.85 6.21 21.97
Glutinous Rice 6.23 - - - - - - 18.77 35.20 95.27
Unpolished Rice 3.95 - - - - - - 9.31 22.52 76.99

P1: 1 percentile, P5: 5 percentile, P10: 10 percentile, P25: 25 percentile, P50: 50 percentile, P75: 75 percentile, P90: 90 percentile, P99: 99 percentile

Table 3. Korean body weight by ages

Age (year) ) 1-2 3-5 6-11 12-18 1929 30-49 50-64 > 65

Group
n 10,049 277 384 889 081 1,051 2.931 1.862 1.674
Body weight, ke 58.5 125 182 335 573 643 65.0 634 57.9

o= S LC-MS/MSZE -5} th(Table 4). A &
7HE, Wu| o] BE AlgoA EFIEHAF AY F80)54
7} BE AZHA &Yt BRE £55 A|E5E E Al
F A¥ T HT2 547t AEEA Ut EZEAF
AY T T2 527 4 FF11.8 pgke), ST
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pgkg) 22 AZHATH F79 T2 5he F7 HdA4
o2 H 0263 pghkg (N.D.-37.1 pgkg), HT2 S4E 3
7 0.093 pghkg (N.D.-5.4 pgke)e] 22 HEEHAUTH
EFTHAF AY FFo| 54 T2 7.80 ugkg (N.D.-7.80)
o2 AEFHAL FEATA 23 EIZEHAF
A¥ FFo|E4 F T29 HT29 Fo=M 713X](100
pgkg)s 234t FH52 fIlon, T2 549 A9 714,
T, Z(100%), B8], 32(92%) 2.2, HT2 S4E 7]
Z, W7, F(100%), AP (79%) 22 HEFH A

o] 2009 2] Ao A 3 H HPLC-FLDE ©| &3}
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EAEAlF AY F3ol54 AAFHZFE 0.57 ngkg b.w./day
(LB), 1.39ng/kg bw/day (MB), 22 ng/kg b.w./day (UB)S
2 TDI tH¥] 0.57% (LB), 1.39% (MB), 2.20% (UB) <+
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Table 4. Occurrence of trichothecene T-2 toxin and HT-2 toxin in cereals

" % T-2 +HT-2 toxins Concentration (ug/kg)
Food group N Positive y pviBUBY !
(%) Mean Median P75% P95 Maximum
LB 2.489 2.633 4.298 4.398 4721
Common Millet 15 100 MB 2.514 2.633 4.298 4.398 4.721
UB 2.539 2.633 4.298 4.398 4.721
LB 0.000 0.000 0.000 0.000 -
Wheat Flour 15 50 MB 0.250 0.250 0.250 0.250 -
UB 0.500 0.500 0.500 0.500 -
LB 0.000 0.000 0.000 0.000 -
Milled Rice 11 13 MB 0.250 0.250 0.250 0.250 -
UB 0.500 0.500 0.500 0.500 -
LB 0.790 0.700 1.185 1.229 1.261
Barley 25 72 MB 0.835 0.700 1.185 1.229 1.261
UB 0.880 0.700 1.185 1.229 1.261
LB 7.796 5.995 8.062 22.797 37.097
Sorghum 15 100 MB 7.829 5.995 8.062 22.797 37.097
UB 7.862 5.995 8.062 22.797 37.097
LB 1.690 0.000 3.722 5.122 5.176
Maize 3 33 MB 1.856 0.250 3.784 5.122 5.176
UB 2.023 0.500 3.847 5.122 5.176
LB 2.442 2.537 4.254 4.376 4.429
Foxtail Millet 4 87 MB 2.474 2.537 4.254 4.376 4.429
UB 2.505 2.537 4.254 4.376 4.429
LB 0.759 0.679 1.194 1.255 1.282
Glutinous Rice 13 77 MB 0.817 0.679 1.194 1.255 1.282
UB 0.874 0.679 1.194 1.255 1.282
LB 2.681 2.389 5.034 5.185 5.528
Unpolished Rice 14 83 MB 2.732 2.389 5.034 5.185 5.528
UB 2.783 2.389 5.034 5.185 5.528
Total 115

YPositive (%): T-2 toxin or HT-2 toxins positive detection (%), ?LB/MB/UB: Low Bound/Middle Bound/Upper Bound, ?P75: 75 percentile, P95: 95
percentile

Table 5. Daily dietary exposure and %TDI of trichothescene type A mycotoxins by cereals intake

T2 & HT-2 content  Food intake Daily intake (ng T-2 & HT-2/day) %TDI
Food group (ng/kg) (z/day) LB MB UB LB MB UB
LB MB UB Mean P95 Mean P95 Mean P95 Mean P95 Mean P95 Mean P95 Mean P95

Common Millet 249 251 254 023 790 0.01 034 001 034 001 034 0.01 034 001 034 001 034
Wheat Flour 0.00 025 050 5.05 8.78 0.00 0.00 0.02 035 004 071 0.00 000 0.02 035 004 0.71
Milled Rice 0.00 025 050 179.78 482.82 0.00 0.00 0.77 2.06 154 413 0.00 000 077 2.06 154 4.13

Barley 079 0.84 088 6.82 6364 0.09 08 010 091 010 09 0.09 08 010 091 0.10 0.96
Sorghum 780 7.83 786 049 11.01 007 147 0.07 147 007 148 007 147 0.07 147 007 148
Maize 1.69 186 202 338 9340 0.10 270 011 296 012 323 0.10 270 0.11 296 012 323

Foxtail Millet 244 247 250 1.02 2197 0.04 092 004 093 004 094 004 092 0.04 093 004 094
Glutinous Rice  0.76  0.82 0.87 623 9527 0.08 124 0.09 133 009 142 008 124 009 133 009 142
Unpolished Rice 2.68 2.73 278 395 7699 0.18 353 0.18 360 0.19 366 018 353 0.18 3.60 0.19 3.66

Total 0.57 11.06 139 1395 220 16.87 057 11.06 139 1395 2.20 16.87
YLB: Low Bound, MB: Middle Bound, UB: Upper Bound, P95: 95 percentile
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Fig. 4. Contribution ratio of dietary exposure to trichothescene
type A mycotoxins of general population. (A) low bound, (B)
middle bound, (C) upper bound.
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