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ABSTRACT -

The formed acrylamide in many fried and baked starchy foods is in consequence of its formation

during frying and preparation methods. Being acrylamide established to be a toxic substance, the implications to
public health from amounts found in food are not clear. So this study was carried out to investigate the contents of
acrylamide of French fries and snacks in addition to acrylamide formation in relation to water and lipid in foods.
The raw materials of foods used in the experiments were wheat, potato, comn and rice. The preparation of foods was
modified in a little to raise the recovery ratio and contents of water and lipid were analyzed to the public food
method. The contents of acrylamide were measured by the liquid chromatography tandem mass spectrometry. The
average level of acrylamide produced in snacks is 2361322 ppb and potato snacks came out the highest value at

521403 ppb in 104 snacks. The formation of acrylamide in fried food was found to depends on the composition
of raw material not on water and lipid contents in food and not on storage period and temperature.
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Table 1. Operating conditions of HPLC/MS/MS

Condition

Column Xterra MS C18 5 um
HPLC Mobile phase 0.1%Acetic acid/0.5%MeOH/D.W.

Flow rate 0.25 ml/min

Model Quattro micro API

Capillary voltage ~ 3.5kV

Cone voltage 19V

Source temp. 130°C

Desolvation temp.  350°C
Ms/Ms Desolvation gas flow 600 Vhr

Ton energy 1 0.5

Ion energy 2 3.0

Coll energy 10.00

Dwell 0.500sec

Parent ion 71.7 m/z

Daughter ion 54.8 m/z

Crush sample(lg)
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\Ladd 9ml 2M NaCl + internal standard solution 1ml

Mix for 20 min on shaker

l centrifuge at 4000rpm for 30min
Qasis HLB 6ml SPE(conditioning:3ml methanol+ 2ml 2M NaCl)

\L 1ml sample loading

\L Iml water elution(1% formic acid/Hz20)

»L 1ml 1% formic acid/HzO(in sample)
QOasis MCX 1lcc SPE(conditioning:3ml! methanol)

»L 1ml solution loading + 0.5ml 1% formic acid/Hz0

Sample solution(1.5ml)

Fig. 1. Scheme for acrylamide analysis.
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Table 2. Acrylamide contents of snacks by material

Material Sample No.  Range (ppb)  Mean = SD (ppb)
Total 104 N.D.~1,747 2721302
Wheat 52 N.D.~749 187172
Potato 22 373~1,747 692 +337
Corn 21 46~522 155+122
Rice 6 N.D.~21 <10=%8
Sweet potato 3 N.D.~70 23+40
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Fig. 2. Comparison of acrylamide content between domestic

and imported potato snacks.
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Table 3. Acrylamide, moisture and fat content of french fries

Acrylamide (ppb)  Moisture (%) Fat (%)

1 318 60.0 14.0
2 273 49.7 9.8
3 210 56.5 12.9
4 568 65.2 12.8
5 99 56.6 13.6
6 135 39.1 6.9
7 302 61.8 14.2
8 254 62.7 14.1
9 546 60.5 12.6
10 274 53.6 12.8
11 2,270 73.3 16.7
12 283 56.7 133
13 830 64.0 15.1
14 485 48.5 93
15 534 652 12.9
16 406 65.6 14.6
17 210 63.1 15.8
18 1,046 66.9 12.9
19 278 643 16.3
20 125 50.6 9.0
21 757 73.3 17.2
22 237 60.4 14.1
23 353 65.7 39
24 271 579 12.8
25 226 49.6 9.0
26 227 66.6 17.1
27 591 65.6 15.8
28 506 65.2 16.7
29 346 619 13.9
30 266 554 119
Total 441 602 13.1

Table 4. Acrylamide content of french fries by company

Company Sample No. Acrylamide(ppb)
A 8 358
B 8 371
C 7 390
D 4 1035
Others 3 169
Total 30 378
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Fig. 3. Relationship between Acrylamide and moisture.
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Fig. 4. Relationship between Acrylamide and fat.
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Fig. 5. Change of Acrylamide by storage temperature.
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