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Determination of Semicarbazide in PVC Gaskets of
Food Bottle Cap and Foods

Sang-Wook Park, Kwang-Ho Lee', In-Shin Kwak', Dae-Hoon Jeon', and Si-Kyung Lee*
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Method was developed to efficiently analyze semicarbazide (SEM) in foods. Although SEM is produced by thermal
decomposition of blowing agent, azodicarbonamide, it is too small to be activated by ultraviolet light or
fluorescence. When 2-nitrobenzaldehyde semicarbazone, derivatization of SEM, was analyzed by HPLC with triple
column system, coefficient correlation over 0.9997 and detection limit of 0.48 ng/g were observed. SEM level in
commercial bottle cap gasket was 812.20-5771.30 ng/g. Recoveries for SEM in food and PVC gasket were 83.45-
97.33% and 92.12-98.71%, respectively. SEM level in plastic seals of press twist-off metal lids was ND-5771.30 ng/g.
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Fig. 1. Triple column system for the column-switching in HPLC.

Step 1: pretreatment (I) valve, Step 2: pretreatment (II) valve, Step 3: analysis valve.
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Fig. 2. HPLC chromatogram of 2-NBA-SEM.

A: Standard, B: Food material, C: 2-NBA-SEM spiked in Food material.
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Fig. 3. Comparison of 2-NBA-SEM standard and 2-NBA-SEM in PVC gasket material through mass spectra of 2-NBA-SEM from two

ESI fragmentor voltages.
A: 2-NBA-SEM standard, B: PVC gasket samples, C: food samples.
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Fig. 4. Calibration curves of 2-NBA-SEM by HPLC triple
column system.
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Table 1. Recovery rate of SEM from PVC gasket spiked with

solution of SEM (unit: %)
Samples” Recovery rate of SEM RSD
1 97.28 7.67
2 94.55 2.17
3 98.11 3.51
4 92.12 3.44
5 98.71 1.01

PPVC gasket samples given by different manufacturers.

Table 2. The amounts of SEM detected in PVC gasket of bottled
foods

SEM (ng/g)
Samples Max. amount
Mean S.D. Detected
Juice 457.77 160.58 812.20
Sauce 691.35 437.09 2461.06
Jam 640.04 691.35 5771.30
Baby food 1024.42 679.81 1270.30
Table 3. Recovery rate of SEM from foods spiked with solution
of SEM (unit: %)
Samples Recovery rate of SEM RSD
Soybean oil 93.33 11.07
Mayonnaise 83.45 10.69
Juice 93.00 2.04
Sauce 90.00 9.42
Jam 91.67 46.78
Beer 93.07 43S
Baby food 97.33 2.37
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