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ABSTRACT - We optimized conditions of extract solvents and elution solvents for total aflatoxins in foods using
HPLC/FLD. The extract solvent was 70% methanol solution including 1% NaCl and the 3 mL of acetonitrile was
used as elution solvent using immnuoaffinity column. The detection limits (LOD) was 0.05 ng/g. The recoveries for
total aflatoxins (B,, B,, G, and G,) studied in foods were cereals (74.1~95.5%, 83.7-98.8%, 80.4~102.4%,
72.8~76.5%), pulses (85.8~87.5%, 83.8~90.7%, 92.0~94.5%, 60.6~65.6%), nuts (84.6~97.1%, 86.0~94.1%,
95.5~111.5%, 71.0~89.9%), processed foods (81.5~87.1%, 82.8~85.8%, 85.4~92.7%, 68.9~76.4%), dried fruits
(83.6~93.5%, 78.1~90.4%, 93.0~108.5%, 64.9~78.5%) and other foods (72.5~98.3%, 73.1~96.4%, 83.5~107.2%,

64.2~75.8%), respectively.
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Table 1. Operation conditions of HPLC for total aflatoxins
analysis in foods

Item Conditions
Instrument HPLC (Agilent Co. USA)
Detector Fluorescence detector
Column p-Bondapak C ¢
Wavelength Ex 360 nm, Em 450 nm
Mobile phase 20% acetonitrile
Flow rate 0.5 mL/min
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Table 2. Recoveries of aflatoxin spiked into peanut butter and
glutinous rice sample using various extraction

solvents for sample preparation

Mean of Recoveries(%6)
Methanol - Water

. Methanol - W
Sample Aflatoxins cthanol - Water

(70 + 30) (80 +20)
1% NaCl 2%NaCl 1% NaCl 2% NaCl

B, 82.6 82.0 86.9 85.5
Peanut B, 83.7 84.9 88.3 88.4
butter G, 86.7 86.2 86.8 87.5
G, 74.7 72.8 64.9 614
B, 93.5 87.6 87.5 89.0
Gluti- B, 973 91.6 93.4 93.4
nousrice G, 1037 90.5 90.1 90.9
G, 777 73.6 69.8 68.6
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Fig. 1. HPLC chromatograms of elution with 3 mL acetonitrile (a) and 3 mL methanol (b).
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T Homogenized sample 25 g —‘

|
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by mechanical shaker for 20 min
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!
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l

Elute 3 mL acetonitrile

l

’ Evaporation under No stream (at 40 C) [

l
l

f Derivatization
7

l
} Sample solution

Fig. 2. Flow diagram of sample preparation for analysis of
total aflatoxins in various foods.
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Fig. 3. Calibration curve of aflatoxin B, (a), B, (b), G, (¢) and G, (d).

Journal of Food Hygiene and Safety,

Vol 21, No. 2



80 "Keum Soon Oh et al.

Table 3. Average recoveries of added aflatoxins in various foods (n=3)

Average recoveries(%o)

Sample

Category B, B, G, G,
Rice 195.5+9.26 98,8424 102.4+10.94 7324222
Glutinous rice 94.5+8.45 96.5+6.23 101.1+£9.81 76.5+2.10
Millet 77.5+13.07 88.5+4.98 84.71+11.00 743+1.18
Cereals Brown rice 843+15.73 944+5.76 93.7+17.68 72.8+0.06
Maize 74.1£5.18 83.7+1.89 80.4+6.57 73.0£1.48
Mixed cereals 79.9+4.33 89.1+1.75 87.3+6.83 77.4+2.90
Barley 88.7+3.64 91.7+£042 96.7+1.57 77.8+1.94
Soy bean 86.2+2.19 90.7+1.66 92.9+3.72 62.6+£3.26
Beans Kidney bean 87.5+4.29 83.8+1.69 94.5+1.87 65.6+1.28
Green pea 85.8+1.81 89.3+2.76 92.0+2.39 60.6£1.05
Almond 93.5+0.25 86.0+0.76 102.3£0.17 84.4+1.88
Chestnut 95.8+0.09 88.5+0.77 95.5+1.25 79.6 £0.89
Nuts Peanut 97.1£0.23 94.1+0.17 111.5+8.96 71.0£0.00
Pinenut 94.5+0.02 90.5+0.05 97.4£0.26 84.7+1.08
Pistachio nut 93.5+0.51 86.0+1.09 105.74£0.21 89.9+136
Walnut 84.6+£1.23 86.3+.0.86 97.1+2.54 724£2.90
P Peanut butter 862+1.22 85.840.95 92.8+2.75 743+1.33
rocessed
products Steam-barley 87.1£5.23 83.6:£0.90 85.4+0.46 6894574
Kochujang 81.5+£0.38 82.8+1.38 91.4+3.59 76.4+536
Plum 83.6+£2.08 90.4+2.76 108.5+8.10 68.7+£8.08
Fig 86.1£5.17 93.7£0.93 97.1:9.44 64.9+6.93
Dried Grape 85.1+0.35 78.1+1.12 96.5+0.48 78.5+2.97
fruits Mango 86.71+0.79 82.8+0.51 93.0+0.39 72.8+1.18
Papaya 93.5+1.17 85.7+1.34 102.840.73 76.1£2.91
Pineapple 89.7+0.77 833+ 1.11 99.4+0.49 75.1+£3.24
Meju flour 72.5+648 73.1+£3.22 83.5+4.05 748+6.67
Red pepper flour 85.3+0.83 81.3+1.09 9461221 75.8+2.59
Others Soybean flour 80.2%+1.61 81.9+1.42 86.01+1.30 73.9+3.69
Infant food 81.8+0.47 833031 89.9+0.15 642+ 1.11
Coflee 98.3+£0.44 96.4+0.51 107.2+1.34 68.7+1.54
“¥(20% acetonitrile) 800 (LE H7}8t & 2087 F=H| 3t 85.4~92.7% R 68.9~76.4%, AZTAF 83.6~93.5%, 78.1
A7 TS 045 m filterE 23 oS A FgANOF 3} ~90.4%, 93.0~108.5% = 64.9~78.5%, 71EF]FE 72.5~98.3%,

o] HPLCE A HFEY 3sldom,
0.05 ng/gelich.
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