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A Survey of the Presence of Aflatoxins in Food
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ABSTRACT - A survey of total aflatoxin levels was conducted on 158 samples (nuts, fermented foods and their
processed products) collected in local markets in Gyeonggi-do and Domestic Internet Site. The total aflatoxins were
quantified by the immunoaffinity column clean-up method followed by high performance liquid chromatography
(HPLC)-fluorescence detector (FLD). Aflatoxins were found in 45(28.5%) samples including 34 nuts and nut prod-
ucts, 7 soybean pastes, 1 meju, 1 bean product and 2 corn snacks with a range of 0.02 ~ 3.96 pg/kg. These results show
that the contamination level of aflatoxin in foods consumed in Korea is low compared with the standard in Korea Food
Code(10 pg/kg as aflatoxin B,). Aflatoxin B, content was increased in peanuts and corn snacks during storage but it

was decreased in doenjang (soybean paste).
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Homogenized sample 25 g

&

Extraction with 70% methanol(containing 1% NaCl)
by mechanical shaker for 20 min

&

Filtration

4

Dilution of filtrate 10 m€ with D.W. 20 m¢

3

Apply 15 m¢ mixture solution on top of
immunoaffinity column(1l drop/sec)

&

Wash column with 10 m{ D.W.

&

Elute with 3 m{ acetonitrile

4

Evaporation under N, gas(at 407C)

&

Derivatization

4

Test solution

Fig. 1. Flow diagram of sample preparation for analysis of total
aflatoxins in various foods.

Table 1. HPLC condition for the determination of aflatoxins.

Instrument HPLC (Agilent 1200 series)
Column éz%cﬂrﬁai (i].%UrnGrilzg Shiseido)
Detector Fluorescence detector
Wavelength Ex 360 nm, Em 450 nm

Mobile phase Water : Acetonitrile = 70 : 30
Flow rate 0.7 ml/min

Injection volume 50 ul

HPLCO]| 2J9t %

oFEEEA AFEA S 93k Table 13 o] AE7]=
fluorescence detector (FLD, Ex. 360nm, Em. 450nm),
column< Capcell pak C,, UG120(250 mm x 4.6 mm, 5 pm,
Shiseido), ©]FAL 30% acetonitrile® 5<% 0.7 ml/min, A]
SE8N FUFLE 50 ul=E 3t ol FHEAS FA AT

A% Y 2y

A& F olEEAM Y&
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29} Zgrom olEekE4l B, B, G
detection, LOD)= HAAEHE
FEH(SN)>322 & o 0.01

HPLC ZZvE1HL Fig.
, G,9 A& (limit of
-5]._":_. 'I:ﬂ-]:l—T o= /ﬂ.im

01 pg/kgll ATt = olE=5E
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Fig. 2. HPLC chromatogram of aflatoxin standards.

Table 2. Incidence and detection range of total aflatoxin levels in foods.

incidence Range of AFs levels (ug/kg)
Type of food
No. % AFs AFB, AFB, AFG, AFG,

Nuts and processed products

Peanut 9/30 30.0 0.02~1.05 0.02~0.95 0.02~0.09 - -

Other nut 13/37 35.1 0.03~2.86 0.03~2.45 0.08~0.25 - -

Peanut butter 12/12 100 0.17~3.96 0.06~3.13 0.04~0.68 0.04~0.26 0.03~0.12

Total 34/79 43.0 0.02~3.96 0.02~3.13 0.02~0.68 0.04~0.26 0.03~0.12
Fermented soybean foods

Doenjang 5/11 45.5 0.04~2.46 0.04~2.15 0.07~0.36 - -

Chunggukjang 2/12 16.7 0.34, 0.90 0.34, 0.90 - - -

Mixed soybean pastes 0/4 0 - - - - -

Meju 172 50.0 2.13 1.93 0.20 - -

Total 8/29 27.6 0.04~2.46 0.04~2.15 0.07~0.36 - -
Others

Cereal products 0/11 0 - - - - -

Bean products 1/7 14.3 0.06 0.06 - - -

Powdered red pepper 0/11 0 - - - - -

Corn snack 2/11 18.2 0.05,0.12 0.05,0.12 - - -

Cody i ey om0 g e

Total 3/50 6.0 0.05~0.12 0.05~0.12 - - -
Total 45/158 28.5 0.02~3.96 0.02~3.13 0.02~0.68 0.04~0.26 0.03~0.12
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Table 3. Incidence and detection range of total aflatoxin levels by
market distribution systems.

Market distribution Incidence Range of AFs
system No. %, levels(ng/kg)
Each package
Peanut & Nuts 1/21 4.5 0.04
f:;‘;l:gi%o N 7126 269  0.04-2.46
Corn snack 0/6 0 -
Others 0/34 0 -
Total 8/87 9.2 0.04~2.46
Bulk package
Peanut & Nuts 4/8 50.0 0.05~1.05
l:(?;r;l:al;ti)dastes /3 333 1'02
Corn snack 2/5 400  0.05,0.12
Others 1/5 20.0 0.05
Total 8/21 38.1 0.05~1.05
On-line sale
Peanut & Nuts 17/38 447 0.02~2.70
Peanut butter 12/12 100 0.17~3.96
Total 29/50 58.0 0.02~3.96
Total 45/158 28.5 0.02~3.96

Table 4. Changes of aflatoxin B, concentration during storage.

Concentration of AFB, (ng/kg)

Food After After 1 After 6
opening month months
Doenjang 0.95 0.59 0.29
Corn snack (1) 0.05 0.13 0.19
Corn snack (2) 0.12 0.15 0.18
Ground peanut (1) 0.05 0.08 0.07
Ground peanut (2) 0.95 091 [.11
Peanut 0.30 0.37 0.60
Fe AL A8k AEHES okERtEA) HEE
94 14, Seedd 24, 937 24, 8% 14 5 6
A& AAst A2oM BastaA id §, olld
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Aol B AL 5719 A& okEuEA Bol A%
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58 F 497} S0 A AR 29E 5 Qow
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&8 5 9tk Saleemullah 572 AFME AR o}
FHEA TS 55, AR JES & A7
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