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Determination of Plasticizers in the Gasket of Glass Bottle
for Bulgogi Sauces

Jung Pyo Lee' and Keun Taik Lee>'

Safe Chemicals Co., Ltd.
’Department of Food Science, Kangnung-Wonju National University

Abstract This study was conducted to investigate the safety status of gasket of glass bottle being used for the Bulgogi
sauce. The content of plasticizers in the gasket and their migrated amounts into Bulgogi sauce were determined. Among
the plasticizers analyzed, only di-isodecyl phthalate (DIDP) was detected in the range between 30.6 and 35.9% from 6
samples. None of the plasticizers was detected in the sauce. Therefore, it can be concluded that the safety status of the
gasket tested met the requirement of limit values as prescribed for the migration test of food packaging utensils, containers

and packages of the Korea Food Code.
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Table 1. Sample specification of glass bottles used for Bulgogi meat sauces

Sample No. Manufacturer Composition Weight (g)
Sauce 1 O Corp. Glass bottle/ Gasket (PVC)/ Fe cap 245
Sauce 2 O Corp. Glass bottle/ Gasket (PVC)/ Fe cap 245
Sauce 3 C Corp. Glass bottle/ Gasket (PVC)/ Fe cap 250
Sauce 4 C Corp. Glass bottle/ Gasket (PVC)/ Fe cap 250
Sauce 5 H Corp. Glass bottle/ Gasket (PVC)/ Fe cap 240
Sauce 6 H Corp. Glass bottle/ Gasket (PVC)/ Fe cap 240
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Table 2. Analysis conditions of GC for the determination of
plasticizers

Instrument Shimadzu GC-14B
Alltech ATTM-5(5% Phenyl-95%
Column Methylpolysiloxane)

30 m x 0.25 mm x 0.25 mm
He, 1.07 mL/min (constant flow)
280°C with split ratio 80:1

Detector temperature 300°C

200°C(1 min) — 10°C/min

— 250°C(5 min) — 10°C/
min — 300°C(10 min)

Carrier gas & flow rate

Injector temperature & mode

Oven temperature/time
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Table 3. Recovery ratio of plasticizers from Bulgogi meat sauces
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A Agol) AZHAL e FAlSe 224 e,
29120 2k A7) mER FHATAME f

Holli= 71AI7E oF 25-45%°] F== ARS-E=H] epoxidized
soy bean oil(ESBO)] 7V o] AME-H3L L £] DIDP,
DIDP, DINP, DEHP®| A]-&=™ UF sebacates, DEHA,
epoxidized linseed oil(ELO), acetyl tributyl citrate(ATBC, Citroflex
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Recovery ratio (%)

Food

o0 DEP Dprp DBP DpPP BBP DEHA DCHP DEHP DIDP
Sauce 1 85.6 86.4 93.5 89.5 95.1 90.5 92.5 86.7 923
Sauce 2 82.1 85.3 93.2 87.1 93.5 87.2 93.1 90.3 81.3
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Table 4. Phthalates and adipate esters contained in gasket of glass bottle for Bulgogi meat sauces
Food Plasticizer (%, w/w)
DEP Dprp DBP DPP BBP DEHA DCHP DEHP DIDP
Sauce 1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 34.6
Sauce 2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 35.1
Sauce 3 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 35.9
Sauce 4 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 34.6
Sauce 5 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 34.8
Sauce 6 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 354
n.d. : not detected
Table S. Phthalates and adipate esters migrated into Bulgogi meat sauces
Food Plasticizer (%, w/w)
DEP Dprp DBP DPP BBP DEHA DCHP DEHP DIDP
Sauce 1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Sauce 2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Sauce 3 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Sauce 4 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Sauce 5 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Sauce 6 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
n.d. : not detected
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