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ABSTRACT - Contamination of aflatoxins(AFs) was monitored in 447 compound feeds and 138 feed ingredients
samples distributed in South KOREA in 2006 and 2007. The degree of AFB, and AFB, contamination in compound
feed was 20% and 3%, respectively. The levels of detection were ranged from 0.48 to 10.46 ppb for AFB, and from
0.25 to 0,42 ppb for AFB,. Thirty eight percent of compound feeds were contaminated with AFB, at concentration
between 0.43 and 5.52 ppb and AFB, was detected in 2% of compound feeds at levels ranging 0.26-0.40 ppb. The
highest degree of AFB, contamination was observed in compound feeds for beef cattle (75%) followed by for dairy
cattle (72%) and in bran among feed ingredients (30%). Bran exhibited the highest level of AFB, contamination (3.1
ppb). Vegetable proteins and compound feeds for dog showed relative lower degree of contamination at 2.9 and 1.9
ppb, respectively. AFG, and AFG, were not detected in any compound feeds and feed ingredients samples.
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Fig. 1. Structures of aflatoxin.
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Fig. 2. Process for purification of aflatoxins.



348 Han-Sub Jang et al.

S ARSI, 35°ColA 1087 #4513t} Methanol :
water(50:50 v/v, with 119 mgKBr1/1L, 4 M nitric acid 350
WLE Azste] o]FFeE AMEEAL FE4E 1.0 ml
minZ 47832tk AFG 3 AFB 9] AEZEE ¥0]7]
M C A" AE7] Atolddl ZEJAS A st} 4
SATE? FAFE 8 uleley, FFHE7Y HEY

€ excitation wavelength 362 nm, emission wavelength 426

nmZz A3t

ZHAE¥ AFB, 9 LCMSMS #4412 93le] water :
methanol®] 78 A& o|FFCE ARSI e, Cy 9
A ZE2.1x100 mm, 3 um, Hamilton, U.S.A)0] AL&H
Atk 5L 200 WminZ AZSAL FUHE 20 W=
Stttk LCMSMS #4893kl API 3000 £47)
(Applied Biosystems, U.S.A)E AF23}51t}. ESI Positive
ion modeZ #4352, 5500 VZ ion spray voltageZ
Ekisit=g

iR R

AFso] QA @42 DAES thFEte AFGS 2.09
ugkg', 4.17 ug kg'el F=2 H7181510, AFG,, AFB,,
AFB,%= 7714 $EZ 7H7ho] Al 2o E331aL0.64 pgke!,
1.28 pgkg' AFG,; 0.61 pgkg’, 1.23 pgkg' AFB;; 3.96
ugkg™ 1.98 ugkg', AFB,) 24X 7F B ARAI & A7)
AAYHeR 33 et 3F8g ST

W, B =3 L P =P

Signal/moise Hl&°] 3:1¥ W& 7|£0F AFs9] 7&3
AL ZA3IA AL, Signal/noise B]-&o] 10:1¥ W& 71&0
2 ZFIAE ZAAsA AFBY FEE 0989, 1978,
3.956, 7.912, 19.78 ugkg', AFB,8] ¥5Z 0307, 0.614,
1.228, 2.456, 6.14 pgkg', o2 ZHs FF LN A=}
Atk WA R AFG, S FE=E 1.043, 2.086, 4.172,
8.344, 20.86 ugkg', AFG,®] HEE& 1276, 2.552, 6.38
ngkg'o® FH3e FFENOZ AT 7 BES
#-& HPLC columnol| FY3le] s=9] W3S A4balgd
3L, 7F BEEY ol dig 4 w3 WAS g A
Ao 2 ARdg 2Adsisi

2% W Y

olE=iELe 2y

EFEQ olEEEA EFES] HPLC ¥443+= Fig.
33} 2t} AFG,, AFG,, AFB,, AFB 9] HEE A7ke 7}
z} 3.5, 4.0, 4.7, 5.6 min®) At}

AFs9] 34¢8& 24 A2 Table 29 JERAUTE AFs
o] 37E AP S HAstd & AR} diFEhE ARSI,
AFs?] ZFEAS Hrlsled 248 A3 3)4-80] 61.3-

w

45

4

35 <

3

28

2

¢ 1 2 3 4 5 1] 7 8 g Min

Fig. 3. Chromatogram of aflatoxin standard solutions. a: aflatoxin
G2, b: aflatoxin G1, c: aflatoxin B2, d: aflatoxin B1.

Table 1. Samples for aflatoxins analysis

Compound Number of Feed Number of
Feeds samples ingredients samples
Cattle feeds 137 By-products of grains 43
Swine feeds 98  Grains 9
Poultry feeds 123 Vegetable proteins 61
Dog feeds 32 By-products of food 9
Aqua culture feeds 42 Soyprotein concentrates 3
Cat feeds 6  Fibrous feeds 11
Fibrous feeds 2
Mouse feeds 1
Duck feeds 4
Sheep feeds 1
Rabbit feeds 1

Table 2. Recoveries and relative standard deviations(RSD) from
blank feed spiked with aflatoxins at different levels

Type Spiking %f:vel Recovery (%) RSD
(ugkg™) +SD* (%)

AFG, 0.64 NDP -
AFG, 2.09 9228 +0.25 1275
AFB, 0.61 82.56 + 0.04 8.57
AFB, 1.98 7323 +£0.05 3.64

Cattle
AFG, 1.28 62.37+0.17 21.17
AFG, 4.17 70.56 + 0.23 7.84
AFB, 1.23 71.04 +0.04 421
AFB, 3.96 61.30+0.15 6.14
AFG, 0.64 ND° -
AFG, 2.09 87.58 +0.12 6.59
AFB, 0.61 88.44 £ 0.02 438
AFB, 1.98 77.56 +0.04 2.30

Soybeen meal

AFG, 1.28 60.91 +0.38 13.02
AFG, 4.17 84.45 £0.34 9.74
AFB, 1.23 66.49 + 0.04 472
AFB, 3.96 73.11+0.38 13.02

*SD, Standard Deviation (n=3 replicates).
®ND, Not detected.

923% HHNE Bt oldt APl AAel TR
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Table 3. Presence of aflatoxin B, in feed ingredients
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Samples

No.(%) of No. of smaples with AFB, concn of AFB, concn® (gkg ™)
Type Totalno. contaminated samples  Npe  LODLOQ° >LOQ  Mean+SD  Range
Danbeak-pi 7 5 )] 2 1 4 2.88+1.65 0.60-5.73
Soybean hull 7 1 (16) 6 1 - 0.51 -
Wheat shorts S 1 (20) 4 - 1 371 -
Bran
Wheat bran 12 1 ®) 11 1 - 0.51 -
Corn bran 7 5 (71) 2 5 4.46+3.12  1.88-10.46
Others 5 - 5 - - - -
Barley 1 - 1 - - - -
Grains Wheat 5 - 5 - - - -
Soybean 3 - 3 - - - -
Soybean meal 23 - 23 - - - -
Vegetable Corn gluten 21 7 (33) 14 - 7 4.69+1.79 2.35-7.13
proteins  Corn germ meal 6 5 (83) 1 1 4 1.31x0.30  0.82-1.64
Others 11 2 (18) 9 2f - 0.64+0.15  0.48-0.79
By-products of food 9 - 9 - - - -
Others  Soyprotein concentrates 3 - 3 - - - -
Fibrous feed 13 - 13 - - - -

*Samples with AFB, concentrations 2 LOD were used for analyses.

® Samples with AFB, concentrations > LOD.
°ND, Not detected (AFB, concentration in sample < 0.403 ugkg™).
4LOD, limit of detection.

“LOQ, limit of quantification (AFB, concentration in sample = 0.889 ugkg™).

fPerilla meal, and not specified.
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Table 4. Presence of aflatoxin B, in compound feeds

Samples . No. of smaples with AFB, concn®
Type P No.(%) Sc;ﬁsog:blmnated AFB, concn of (ugkg™
Usage Stage Total no. P ND° LOD“LOQ° >LOQ MeantSD Range
Calves 4 3 (75) 1 2 1 1.24+1.03 0.46-3.22
Breeding  Pregnancy 27 20 74 7 13 7 0.97+£0.72  043-3.79
Beef cattle Lactation 2 (100) - 1 1 1.14+044  0.70-1.58
Fattin Calves 11 (82) 2 5 4 0.93+0.33  0.49-1.43
& Finishing 23 16 ) 7 10 6 1.00£0.73  0.52-3.65
Breeding Calves 34 24 an 10 12 12 0.96+£0.39  0.44-2.00
Pregnancy 1 1 (100) - - 1 091 -
Dairy cattle Drying-off 6 6 (100) - 3 3 0.80x0.15 0.53-0.96
Lactation  High-yielding 1 - 1 - - - -
Lactation 26 18 69 8 9 9 087026 0.47-1.52
Piglets 26 7 27) 19 5 2 0.83+0.38 0.47-1.70
Piglets over 5kg 4 - 4 - - - _
Swine Breedi Pregnancy 15 3 (20) 12 2 1 0.95£059 044-1.77
g Lactation 16 6 38) 10 2 4 1.11£047 043-1.95
Fatting  Growing 37 6 (16) 31 3 3 1.1520.63  0.61-2.48
Laver Chicken 36 6 an 30 5 1 061022 0.45-1.08
Y Laying 31 7 (23) 24 5 2 0.82£0.72 0.43-2.54
Poul
oultry Broiler  Broiler 54 17 a3y 37 13 4 0.74£020 0.49-1.13
Parents stock Breeder 2 - - - - -
Young 1 14) - 0.63 -
Dog Growing 16 4 (25) 12 1 3 2.22+£195 0.52-5.52
Mature 9 9 - - - -
Aqua culture Cultivation 42 7 an 35 7 - 0.63+0.16  0.44-0.86
Cat 6 1 an 5 - 1 124 -
Fibrous feed 2 2 (100) - 1 1 0.98+0.17 0.81-1.15
Others Duck 4 1 25) 3 - 1 1.03 -
Sheep 1 1 (100) - - 1 1.48 -
Rabbit 1 1 - - - -
Mouse 1 - 1 - - - _

*Samples with AFB, concentrations 2 LOD were used for analyses.
®Samples with AFB, concentrations = LOD.

“ND, Not detected (AFB, concentration in sample < 0.403 ugkg™).
YLOD, limit of detection.

°LOQ, limit of quantification (AFB, concentration in sample = 0.889 pgkg™).
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Fig. 4. Fragment ion mass spectrum of the [M+H]" ion(m/z 313) of aflatoxin B,.
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