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Determination of illegal adding of industrial sodium hydroxide in sleeve-fish,
sea cucumber and raw milk
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ABSTRACT: Objective To detect the illegal using of industrial sodium hydroxide during the food produc-
tion, such as squid, sea cucumber, fresh milk. Method The protein denaturation in squid and sea cucumber
caused by the illegally added industrial sodium hydroxide was determined by differential scanning calorimetry
(DSC). The change of heavy metal element content in squid, sea cucumber and fresh milk was measured by
atomic absorption spectroscopy (AAS). Results Adding industrial sodium hydroxide could cause protein de-
naturation as well as the increasing of heavy metal content including Pb, As and Hg in food. Conclusion Both
DSC and AAS can be employed as auxiliary methods in monitoring the industrial sodium hydroxide using in

food industry.
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Table 1 Denaturation temperature and enthalpy of sea cucumbers, and squid in different process
(%, w:w) 1(0) 2(C) g 1(C) 2(0) g)”
0 53.32 72.53 22.34 57.82 73.45 25.58
0.1 49.66 66.56 12.87 54.45 67.87 16.98
1.0 48.81 66.23 12.56 54.34 67.83 14.68
5.0 48.57 66.44 12.34 54.32 67.34 14.87
10.0 48.58 66.87 12.25 53.87 66.66 14.54
20.0 48.54 66.65 12.33 53.65 66.42 14.35
53.47 72.55 22.76 57.81 73.48 25.63
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Table 2 Heavy metal content and the relative standard deviation (RSD) of samples after industrial sodium hydroxide

treatment
(%, w:w) (mg/kg) RSD(%) (mg/kg) RSD(%) (mg/kg) RSD(%)
0.10 0.32 2.32 0.076 1.67 0.46 2.35
1.0 1.56 1.45 0.24 1.58 3.52 221
5.0 3.27 1.23 0.43 2.74 7.83 2.76
10.0 4.65 3.54 0.57 1.34 8.22 2.55
20.0 4.96 2.76 0.62 3.22 8.67 1.24
0.10 0.65 3.33 0.13 433 0.078 1.35
1.0 3.45 1.36 0.35 2.87 0.65 1.74
5.0 10.03 2.23 0.86 2.43 1.34 2.43
10.0 15.54 4.12 0.95 2.76 1.55 2.57
20.0 17.78 2.67 0.98 1.35 1.57 1.32
0.10 0.853 2.78 0.065 2.53 0.34 2.76
1.0 8.22 2.53 0.78 2.67 2.45 2.43
5.0 40.34 2.86 3.78 422 11.65 1.75
10.0 79.54 1.32 8.05 1.32 21.33 1.43
20.0 161.34 2.46 14.66 2.67 43.56 1.78
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Fig. 1 Relationship of content of Pb and industrial sodium
hydroxide concentration in different samples
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