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Determination of Liquid Paraffins in Foods by Using GC-FID

Se-Jong Park, Jae-Chun Choi, Ho-Soo Lim, Su-Jin Jang, So-Hee Kim, and Meehye Kim*
Food Additives and Packages Division, Food Safety Evaluation Department, Ministry of Food and Drug Safety

Abstract Liquid paraffin is a mixture of heavier alkanes derived from petroleum. It can be used as a lubricant in
processing machinery, as a coating agent, or as a releasing agent. The purpose of this study was to analyze liquid paraffins
in foods by using a gas chromatography-flame ionized detector (GC-FID). Liquid paraffin was extracted from the food
samples using n-hexane. Non-polar aromatic or olefinic co-extractives were removed by alkaline permanganate oxidation
followed by clean up on an aluminium oxide SPE cartridge before the GC-FID analysis. The results of recovery tests were
91.5-103.2%. Based on this optimized method, we investigated the amount of liquid paraffin in various food samples
purchased from domestic markets. The levels of liquid paraffin in bread were 95.5+156.0 mg/kg (0.008%), those in
capsules were 40.2+54.5 mg/kg (0.001%), and those in dried fruits and vegetables were 3.0+18.1 mg/kg (0.0001%). No
liquid paraffin was detected in fresh fruits and vegetables. We propose that our method can be used to monitor and detect

liquid paraffin in foods for food safety management.
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Table 1. Permitted level of liquid paraffin on the Korea Food
Additives Code

Food class Permitted level (%)
Breads <0.15 (releasing agent)
Capsules <0.6 (releasing agent)
Dried fruits and vegetables <0.02 (releasing agent)

Fruits and vegetables GMP* (coating agent)

*GMP (Good Manufacturing Practice): The quantity of the additive
added to food shall be limited to the lowest possible level necessary
to accomplish its desired effect (Section 3.3, The Codex General
Standard for Food Additives)
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Table 2. Instrumental conditions

Parameter Value
Column DB-1 (15 mx0.32 mm, 0.25 um)
Injector temperature 310°C
Detector temperature 320°C
50°C/min_/ 320°C (10 min)
Oven temperature 35°C/min 200°C
65°C (3 min)
Injection volumn 1 uL
Carrier gas N,, 3.0 mL/min
Split ratio Splitless

ol&l7} HE2 A4 F=slgrh SPE ZFEAY %X alumin-
ium oxideE= 550°ColA &E9F AxAZ T AMEEAT FHER
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Fig. 1. Chromatograms of n-alkanes (a) and standards (b)
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Fig. 2. Fat retaining capacity of SPE cartridge EXSHAR Vol (mE)
Fig. 3. Elution profiles of liquid paraffin
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Fig. 4. Chromatograms of (a) n-hexane extract without SPE
cartridge, (b) without SPE cartridge after permanganate
oxidation, (c) with SPE cartridge after permanganate oxidation
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Table 3. Recovery and precision for the determination of liquid
paraffin (n=3)

Spiked level Recovery Precision (RSD%)
Sample %
(mg/kg) (%) Intra-day Inter-day

Breads 50 103.2£5.2Y 33 5.1
Capsules 50 98.1£3.7 0.9 3.7
Dried ffuits and 50 96.0+49 44 51
vegetables

Fruits and vegetables 50 91.5+4.9 1.8 54

"The values are mean+SD.

Table 4. Amounts of liquid paraffin detected in foods

GC-FID
Sample No.  Detection rate Conc. Content
(%) (mg/kg) (%)
95.5+156.0%
Breads 52 88 (N.D-743.8) 0.008
40.2+54.5
Capsules 27 59 (N.D-209.7) 0.001
Dried fruits & 3.0+18.15
vegetables 36 3 (N.D-108.8) 0.0001
Fruits & vegetables 12 NDV ND ND
YND: not detected
IThe values are mean+SD.
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