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Abstract

Benzo(a)pyrene [B(a)P], one of the polycyclic aromatic hydrocarbons(PAHs) is know as a potent
careinogen. As consumption of lipid food and fried food increases recently, the toxic effect of overhea-
ted lipid foods has report increasingly. This study was undertaken to measure the contents of B(a)P
and other PAHs of fried chicken and frying oil. At the same time, the rancidities of frying oil and
descarded oil were determined. B(a)P and other PAHs contents of all samples were measured by
HPLC/UV method. The results obtained were as follows; B(a)P contents of fresh chicken and soybean
oil were 0.073 and 0.146 pg/kg, respectively. During fried chicken at 180+ 5C and 200+ 5C, B(a)P
and PAHs contens decreased or increased In 20 times fried chicken, PAHs contents except Pyr and
DMBA increased at 180+ 5C and PAHs contents except DMBA, DBA, and 3-MC increased at 200+ 5
€. In frying oils fried chicken, PAHs contents increased in 10 and 15 times frying oil at 180+ 5C
and grew more increase and more increase during frying at 200% 5C . The changing pattern of PAHs
contents of frying oils was remotely related that of rancidities of frying oils. In fried chicken, frying
oils, and discarded oils obtained from fried chicken house at market, PAHs contents of fried chickens
were lower than those of fried chicken cooked at labotatory but those of frying oils and discarded
oils were higher than those of frying oils cooked at laboratory.
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Table 1. Conditions for PAHs analysis by High Perfor-
mance Liquid Chromatography(HPLC)

Instrument: HPLC, Gilson 305 System, France
Column: ET 150/8/4 Nucleosil 5 C;3 PAH
Flow Rate: 1.0 m//min
Mobile phase: water, Acetonitrile

gradient: 0~ 6min 55% ACN

6~12 min 80% ACN
12~15min 100% ACN
15~35min 100% ACN

Injection volume: 100 W

Detector: UV-VIS Detector
Wavelenth: 254 nm

Integrator: Varian 4400, US.A
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Table 2. Polycyclic aromatic hydrocarbon content of the chicken fried in the soybean oil at laboratory
(Unit: ug/kg)
. Frying temp. & 180+ 5T 200+ 5T
frequency(times) — -
PAHs. 0 5 10 15 20 5 10 15 20
Pyr 2.165 1.429 1.340 0.985 1.333 1.005 1.250 2.166 2.608
B(@)A 2.169 2.145 2470 2.540 2.620 2.134 1.634 2134 2634
Ch 1.112 1.672 1.657 1.388 1.500 1.079 1.106 1.707 1.909
DMBA 0.541 1.005 n.d nd nd t n.d nd n.d
B(e)P 0.945 0.068 0.755 1.077 1.061 0.843 0.500 0.790 0.977
Per 1.295 0.629 1.310 0.565 1.500 1.055 0.756 0.555 1.496
B(@P 0.073 0.079 t 0.094 0.256 0.080 0.091 0.111 0.166
DBA 0.300 1.364 0.317 t 0.511 t 0.079 0.750 0.300
3-MC 0.547 0.552 0.660 0.160 0.560 0.500 0.770 0.837 0.061
t: trace, n.d.: not detected
Table 3. Polycyclic aromatic hydrocarbon content of the soybean oil used for frying chicken (Unit: ug/kg)
Frying temp. & 180+ 5C 200% 5T
frequency(times)
PAHs. 0 5 10 15 20 5 10 15 20
Pyr 1.093 0.967 1497 1.774 1.771 0.897 2.017 1.714 1.568
B(@A 0.986 0.862 2.351 2221 2678 0.399 3021 3777 4270
Ch 1.147 0.545 1531 1401 1125 0.233 1.505 2.182 4512
-~ DMBA 1101 t nd nd nd t nd nd n.d
B(e)P 0.664 0418 0.759 0.931 t t 0.111 0.152 0.288
Per 1135 0.632 1.036 1.831 1212 0.111 0.353 0471 3625
B(@)P 0.146 0.178 0.209 0431 0.129 0.145 0.182 0.259 0.388
DBA 1.053 t 0.188 0.229 0.129 t 1.752 2512 3213
3-MC 0.052 t 0.101 0.132 0.085 t 0.145 0.142 0.718

t: trace, n.d.: not detected
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Table 4. Physico-chemical characteristics of the frying oil taken during the

from market fried chicken houses

frying and the discarded frying oil

Rancidity samples A B C D E AVE
Acid FOTF 0.27 0.50 0.54 0.54 045 0.46
value +0.001 +0.005 +0.010 +0.007 1 0.006

FODF 0.86 1.07 2.34 140 1.09 135

+0.003 +0.002 +0.001 +0.002 +0.007

Refractive FOTE 14711 1.4711 14714 1.4711 14710 14711
index

FODF 1.4696 1.4705 14715 1.4680 14704 1.4700
Conjugated FOTF 0.40 0.74 0.90 0.38 0.72 0.63
diene value

FODF 0.55 113 1.55 0.88 1.07 1.04

FCM: Fried chicken from Market
FOTF: Frying oil taken during the frying
FODF: Frying oil discarded after the frying

Table 5. Polycyclic aromatic hydrocarbon content of the fried chicken, frying oil taken during the frying and

discard frying oil from maket fried chicken house (Unit: pg/kg)
Fried chicken FCM FOTE FODF

house

PAHs A B C D E AVE A B C€C D E AVE A B C D E AVE
Pyr 1.237 0.691 1.666 2.132 2.662 1.678 0.152 1.351 1.023 0.688 1.312 0.977 0.766 0.692 1.562 1.072 1.840 1.186
B@A 1.701 1.058 1.339 1.670 1.402 1.434 0.212 0.405 0.965 0.778 0.868 0.646 0.410 0.666 0.623 0.900 0.600 0.640
Ch 1.549 0.858 0.933 1.514 1.130 1.197 1.3210.916 1.234 1.444 1.508 1.285 0.924 0.887 1.011 1.038 1.223 1.017
DMBA nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
B(e)P 0.362 0.190 0.891 0.735 0.617 0.559 t 0073 t t t 0.015 0.0520.0830.111 t t 0.049
Per nd nd nd t t nd t 0655 nd 0.7330.693 0.416 0.3210.752 0.367 0.445 0.407 0.458
B(a)P 03440340 t 06760824 0437 t 1389 t 0.1470.160 0.339 0.106 0.080 0.914 0.076 0.113 0.258
DBA 05560246 t 06390393 0367 t t nd 00820216 0.060 0.1230.5620.1110.1730.226 0.239
3-MC 01010089 t 0088 nd 0056 t t nd t 0166 0033 nd nd nd nd nd nd

t: trace, n.d: not detected AVE: average
FCM: Fried chicken from market

FOTE: Frying oil taken during the frying
FODF: Frying oil discarded after the frying
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Fig. 1. Average PAHs amount in the fried chicken(FCM), frying oil taken during the frying(FOTF), and discarded

frying oil(FODF) from market fried chicken houses.

Table 6. Physico-chemical characteristics of the frying oil taken during the frying and the discarded frying oil

from market fried chicken houses

Rancidity samples A C D E AVE
Acid FOTE 0.27 0.50 0.54 0.54 045 0.46
value +0.001 +0.005 +0.010 +0.007 + 0.006

FODF 0.86 1.07 2.34 140 1.09 135

+0.003 +0.002 +0.001 +0.002 + 0.007

Refractive FOTF 14711 14711 14714 04711 04710 14711
index

FODF 1.4696 14705 14715 1.4680 14704 1.4700
Conjugated FOTF 0.40 0.74 0.90 0.38 0.72 0.63
diene value _—

FODF 0.55 1.13 155 0.88 1.07 1.04

FCM: Friend chicken from Market
FOTF: Frying oil taken during the frying
FODF: Frying oil discarded after the frying
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