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Study of cooking coefficient of five toxic metals in marine fish in China
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Abstract: Objective To provide data basis for improving the accuracy of food safety risk assessment in China, the
cooking coefficients of five toxic metals in marine fish was studied. Methods Based on the consumption of 19 kinds of
marine fish in Guangdong province, samples were divided into steamed, fried, roasted group and a control group (raw
fish). The concentrations of the total mercury, methyl mercury, arsenic, cadmium and lead were determined before and
after the cooking process, and the cooking coefficients of five toxic metals were calculated. Results The concentrations
of total mercury, methyl mercury, total arsenic and cadmium in fried and roasted fish were significantly higher than
those in control group (P<0.05), while the concentrations of lead in steamed fish were significantly lower than those in
control group (P<0.05). In addition, the cooking coefficients of heavy metals in different kinds of marine fish were
different under the same cooking method, and the coefficients of heavy metals in the fried and roasted group were higher
than those in the steamed group. Conclusion The concentrations of total mercury, methyl mercury, total arsenic,
cadmium and lead in marine fish can change significantly after cooking. During risk assessment, appropriate processing
factors should be selected to improve the accuracy of risk assessment in combination with the needs of the assessment
situation.
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Table 2 Concentration analysis of main harmful elements in sea fish before and after cooking (pg/kg)
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Table 3 Processing coefficient of main harmful elements in different kinds of marine fish under three cooking methods' (%)

A TR H 3R AT i B

GIES 7% HI % 7 1 ¥ 75 HI Je& 7 1 )& 7 R )&
- 1.1, 1.4, 13, L1, 1.4, 13, 1.0, 1.2, 1.3, 1.0, 1.0, 1.0, 0.9, 1.0, 0.9,
1.0-1.2 1.3-14 1.1-1.6 1.0-12 13-14 1.1-1.6 0.5-1.5 1.2-1.2 1.1-1.4 1.0-1.0 1.0-1.0 1.0-1.0 0.9-1.0 1.0-1.0 0.7-1.0
w0 1.2, 1.0, 0.9, 1.2, 1.0, L5, 1.7, 1.1, 1.0, 1.0, 1.0, 1.4, 1.0, 1.0,
0.8-0.9 1.2-12 0.9-1.1 0.8-0.9 12-1.2 0.9-1.1 1.1-1.9 1.6-1.7 0.8-1.4 1.0-1.0 1.0-1.0 1.0-1.0 1.4-1.4 1.0-1.0 1.0-1.0

WE 1.1, 1.2, 13, 11, 1.1, 1.3, 1.0, 1.0, 1.2, 1.0, 2.4, 1.0, 1.0, 1.0, 08,
dfy 1.0-1.2 0.7-1.6 12-14 1.1-12 0.7-1.6 1.2-1.4 0.8-1.2 0.8-1.1 1.1-1.4 1.0-1.0 1.1-52 1.0-1.0 1.0-1.0 1.0-1.0 0.5-1.0
PUPP 5 1.2, 15, 1.2, 1.2, 1.6, 1.0, 1.1, 3.0, 1.0, 1.0, 1.0, 1.0, 2.9, 1.0,
L1413 11-13 1.4-15 1.1-1.3 1.0-1.3 1.4-1.8 0.8-1.1 1.0-1.2 1.1-67 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0 1.0-8.5 1.0-1.0
a2 10, 20, 1.1, 1.0, 19, 09, 1.5, 1.1, 0.5, 5.4, 3.2, 1.0, 1.0, 1.0,
04-23 0.6-12 1.1-33 1.0-23 0.6-1.2 1.1-3.3 0.5-1.1 1.4-1.6 08-1.3 0.3-1.0 0.8-9.7 1.0-69 1.0-1.0 1.0-1.0 1.0-1.0

PR R § 1.1, 1.4, 1.0, 1.3, 1.4, 0.8, 1.4, 12, 06, 1.4, 1.3, 0.9, 1.3, 1.0,
T 0.8-1.5  1.0-1.3 1.1-1.7 0.8-1.4 0.9-1.6 1.1-1.7 0.5-1.2 1.0-1.8 0.8-1.4 0.4-0.7 08-1.9 1.1-1.7 1.0-1.5 1.0-2.0 0.7-1.5
WL 1.2, 1.1, 14, L6, 1.7, 12, 14, 1.3, 1.0, 27, 1.0, 7.5, 0.6, 1.0, 0.8,
T 1.1-15  0.8-1.3 1.1-1.7 1.0-1.9 1.2-1.9 1.0-1.4 0.8-1.8 1.0-1.6 0.8-12 1.0-7.0 1.0-1.0 5.1-9.0 0.5-1.0 1.0-1.0 1.0-1.0
o6 1.1, 1.0, 12, 11, 06, 1.0, 10, 09, 1.0, 1.0, 1.0, 1.0, 1.8, 1.0, 0.8,
1.1-1.2 1.4-1.5 1.0-13 09-1.6 0.6-1.1 0.7-1.4 0.8-1.2 1.0-1.5 0.8-1.3 1.0-1.0 1.0-1.0 1.0-1.0 1.0-2.8 1.0-1.0 0.7-1.0

51 1.1, 1.6, 09, 14, 1.3, 0.7, 1.1, 1.6, 0.5, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0,
#4  1.0-12 1.5-1.7 1-14 1.2-1.5 07-2.1 08-1.3 1.0-1.3 1.3-1.9 0.5-1.1 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0
S B S 1.4, 15, 1.2, 1.4, 1.4, 1.0, 1.7, 1.3, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0,
1.0-1.2 1.2-1.8 1.0-2.0 0.6-2.3 0.9-2.0 09-2.0 1.0-1.1 1.2-2.6 1.1-1.5 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0

i 1.3, 1.4, 12, 1.0, 2.1, 14, 1.1, 1.0, 1.3, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0,
A¥A 12-14 1.2-1.6 1.1-13 0.5-1.7 1.52.7 1.0-1.6 09-1.3 0.8-1.6 0.8-1.6 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0 1.0-1.0
PR E 1.8, 13, 1.7, 1.6, 14, 12, 1.7, 1.1, 53, 13.7, 9.6, 1.0, L1, 3.1,
12-1.5 1.62.0 04-2.0 1.0-22 1.4-1.8 006-1.8 0.9-1.4 1.3-2.0 1.0-12 1.4-8.2 12.8-13.7 5.9-153 1.0-1.0 1.0-12 1.0-4.6

iy 1.1, 1.3, 1.3, 1.2, 1.3, 1.3, LI, 1.3, 1.3, 1.4, 2.8, 2.7, 1.0, 1.1, 1.1,

0.8-14 1.0-1.8 0.9-2.0 0.9-1.7 0.6-2.1 0.7-1.9 0.8-1.5 0.9-1.7 0.5-3.0 0.5-5.3 0.7-13.7 0.7-9.6 0.6-1.8 0.7-2.9 0.8-3.1
T T A B B A TR R S
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Table 4 Processing coefficient of main harmful elements in different kinds of marine fish under three cooking methods’ (%)

A R H 3SR eyl i At
& 7 HI % 7 1 Jet 7 HI 1% 7% HI Je& 7 1 )&
- 1.0, 1.2, 1.2, 1.0, 1.2, 1.2, 1.1, 1.1, 1.1, 0.9, 0.9, 0.9, 09, 09, 08,
09-1.0 1.1-13 1.0-1.3 09-1.0 1.1-1.3 1.0-13 0.9-1.4 1.0-1.1 1.0-1.3 0.8-0.9 0.9-0.9 0.8-0.9 0.9-0.9 0.8-0.9 0.6-0.9
w0 1.1, 1.0, 08, 1.1, 1.0, 1.4, 1.5, 1.0, 0.9, 0.9, 0.9, 14, 09, 009,
0.8-0.8 1.1-1.1 0.8-1.1 0.8-0.8 1.0-1.1 0.8-1.1 1.0-1.9 1.5-1.6 0.8-1.3 0.9-1.0 09-1.0 0.9-1.0 1.4-1.4 0.9-1.0 0.9-1.0
WEE 1.0, 1.1, 1.2, 1.0, 1.0, 1.2, 09, 09, 1.1, 0.9, 2.2, 0.9, 09, 09, 08,
o fif 09-1.1 0.7-14 1.1-1.3 1.0-1.1 0.7-1.4 1.1-1.3 08-1.1 0.8-1.0 1.0-1.3 0.9-0.9 0.9-4.6 0.9-0.9 0.9-0.9 0.9-0.9 0.5-0.9
oo 1.1, 1.1, 1.4, 1.1, 1.1, 1.5, 009, 1.0, 1.1, 0.9, 0.9, 0.9, 09, 32, 009,
= 10-12 1.0-12 13-1.4 1.0-1.2 09-1.1 1.3-1.6 0.7-1.0 1.0-1.1 1.0-1.2 0.9-0.9 0.9-0.9 0.9-0.9 0.9-0.9 0.9-7.9 0.9-0.9
PRV B 0.9, 1.7, 14, 009, 17, 0.9, 1.3, 1.0, 04, 4.8, 4.0, 09, 09, 0.9,
0.4-1.9 0.5-12 1.1-2.8 08-1.9 0.5-1.2 1.0-28 1.0-09 1.3-1.4 07-1.2 0.2-07 0.7-8.4 2.1-60 0.9-1.0 0.8-1.0 0.8-0.9
PP ) 0.9, 1.2, 0.9, 1.0, 12, 07, 1.1, 09, 0.5, 1.1, 1.1, 1.0, 14, 08,
0.8-1.3 0.8-1.0 09-1.4 0.6-1.2 0.7-1.3 0.9-1.4 0.4-09 0.8-1.4 0.7-1.2 0.3-0.6 0.7-1.6 0.9-1.5 0.7-1.3 1.3-1.6 0.5-1.3
WL 1.1, 1.0, 1.2, 1.4, 1.5, 1.1, 1.2, 12, 09, 24, 0.9, 6.6, 05, 09, 009,
1 09-1.3 0.7-1.0 1.0-1.5 1.1-1.7 1.1-1.7 0.9-12 1.6-1.0 0.9-1.4 0.7-1.1 0.2-62 0.9-0.9 4.5-7.9 0.2-0.9 0.9-0.9 0.9-0.9
o6 1.0, 1.3, 1.0, 1.0, 07, 08, 009, 1.1, 09, 009, 0.9, 0.9, 16, 09, 07,
09-1.0 1.2-13 09-1.2 0.8-1.4 0.5-09 0.6-1.1 0.8-1.0 0.9-1.3 0.7-1.1 0.9-0.9 0.9-0.9 0.9-0.9 0.9-2.3 0.9-0.9 0.6-0.8
5[5 1.0, 1.5, 1.2, 1.3, 12, 009, 1.1, 15, 07, 09, 0.9, 0.9, 0.9, 09, 009,
R fi% 0.9-1.1 14-1.6 12-1.3 1.1-1.4 0.6-2.0 0.7-12 0.9-1.2 1.2-1.7 0.5-1.0 0.9-0.9 0.9-0.9 0.9-0.9 0.9-0.9 0.9-0.9 0.9-0.9
sigy OO 1.3, 1.3, 1.1, 1.2, 1.2, 0.9, 1.5, 12, 0.9, 0.9, 0.9, 08, 09, 009,
0.8-1.1 1.0-1.6 0.9-1.6 0.6-2.0 0.8-1.9 0.8-1.6 0.8-1.0 0.9-2.4 0.8-1.4 0.9-0.9 0.8-0.9 0.8-0.9 0.8-0.9 0.9-0.9 0.9-0.9
B 1.2, 1.3, 1.1, 009, 1.8, 1.2, 1.0, 1.2, 12, 0.9, 0.9, 0.9, 09, 09, 009,
A 1.1-1.2 1.1-13 1.0-1.2 05-1.5 1.3-24 09-1.4 08-1.1 0.8-1.7 0.8-1.4 0.9-0.9 0.9-0.9 0.9-0.9 0.9-0.9 0.9-0.9 0.9-0.9
a8 £ 1.2, 1.4, 1.5, 1.4, 1.3, 1.1, 1.0, 14, 09, 43, 11.3, 7.9, 08, 06, 24,
1.0-1.3 12-1.6 15-1.5 0.8-1.7 1.2-1.5 0.5-1.3 0.8-1.1 1.1-1.8 0.8-1.1 1.2-6.0 9.4-12.3 5.3-12.7 0.7-0.8 0.9-0.9 0.9-3.4
21 1.0, 1.2, 1.2, 1.1, 1.2, 1.1, 1.0, 1.2, 1.1, 1.2, 2.4, 2.2, 0.9, 1.2, 1.0,

0.8-12 0.9-1.5 1.0-1.7 08-14 0.7-1.8 0817 09-14 0.9-1.5 09-12 0.5-43 0.9-113 0979 0.5-1.6 09-32 0.7-24
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Table 5  Effects of different cooking methods on the concentrations of harmful elements in Marine fish
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