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Development of Analytical Method for Propylene Glycol in Foods
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Standardized method based on extraction, filtration, and gas chromatography (GC) was developed for propylene
glycol analysis to set hygienic norm of safety measure for foods under governmental control. Various columns
were tested for propylene glycol analysis by GC with flame ionization detector. Known amount of propylene
glycol was spiked into wheat flour dough and analyzed by developed method. Results showed 101. 60% recovery
rate for propylene glycol with HP-5 column. Reproducibility test of standards recorded 0.30 for standard
variation and 0.42% for relative variation. Using analytical methed established, contents of propylene glycol in
more than hundred different foods were monitored. Propylene glycol was detected in most foods, indicating
propylene glycol is not only commonly added during food preparation, but also is contained naturally in food.
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Table 1. Column comparison experiment result for propylene
glycol analysis

Area Ave.
Iss 2nd 3rd (Area)
71,79 7022 7231 7144

Column

HP-5 capillary column
(B0mXx0.32 mmid., 1.0 um df)
DB-WAXETR capillary column ~ 5.41 6.0 162 7590
(30mXx0.32 mmid., 1.0 um df)
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Fig. 1. Chromatogram of propylene glycol.
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Fig. 2. Calibration curve of propylene glycol.
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Fig. 3. Chromatogram of spiked propylene glycol in wheat flour.
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Table 2. The contents of propylene glycol in foods
Commodity ~ Sample Propy(l;:;];)glycol Commodity  Sample Propy(]g;;)glycol
Dumpling skin ND" Royal jelly health food ND
Rice cake(Jeolpyon) 1175.73 Snapping turtle powder 176.41
Rice cake(Jeolpyon) 221744 Health health food )
Red bean bread 183.42 supplemental  Dried yeast health food 185.68
Sesame red bean bread 283.92 foods Spirullina health food 181.68
Whole red bean bread 194.63 (bread) Glucosamine health food 145.16
ND (precipitate) Chitosan health food ND
Cereals Choco chip 1 161.42 Soy sauce | 154.65
Choco chip 2 109.99 Soy sauce 2 214.95
Candy ND Soybean paste 1 ND
Chocolate 1 147.71 Soybean paste 2 215.18
Chocolate 2 ND Kochujang 1 153.96
Gum 118.01 Kochujang 2 216.84
Strawberry jam 1 ND Chinese soy bean paste ND
Strawberry jam 2 ND Chongkukjang 24545
= Seasoned
Starch syrup 132.47 ducts Seasoned soybean paste 145.80
Saccharide  Dextrin 129.20 produc Vinegar ND
Oligosaccharide ND JJolmyeon sauce 148.99
Ice cream 1(vanilla flavor) ND Ketchup 1 ND
Ice cream 2(vanilla flavor) 1652.14 Ketchup 2 ND
Ice cream Ice cream 3(chocolate flavor) 152.13 Curry(powder) 197.01
Ice cream 4(butter flavor) 152.73 Black pepper powder 124.31
[ce cream 5(vanilla flavor) 152.41 Dressing ND
Milk 1(strawberry flavor) 261.08 Seasoned products 141.32
Milk 2 183.75 Ginseng tea(granular type) 133.71
Milk 3(chocolate flavor) 179.45 Ginsene products Red ginseng powder 134.43
Yogurt (strawberry) 515.13 ep Red ginseng tea(granular type) 135.49
Daily products  Butter ND Red ginseng beverage ND
Cheese ND “hinese cabbage Kimchi 158.87
Sliced cheese | 142.49 Green onion Kimchi 143.80
Sliced cheese 2 ND Cucumber Kimchi 151.68
Powdered milk1 28.37 Soused roe of Alaska pollack 156.49
Frank sausage 153.21 Kimchi Salted and fermented intestine of 150.86
Meat products Ham 1 ND lted f ,d Alaska pollack
Ham 2 118.37 SAeA 10065 galted and fermented squid ND
Fishery products Processed fish product 1 ND Picked pepper 153.12
Processed fish product 2 153.55 Hot chilli pepper ND
Soybean curd 1 ND Cucumber pickle ND
Soybean curd Soybea.n curd 2 ND Hard-l?oileq seaweed-kalp 148.45
and Jellies Acorn jelly 1 152.93 Raw rice wine 239.09
Acorn jelly 2 144.65 Liquors 249.78
Acorn jelly 3 214.08 Alcoholic Sake ND
Edible oils Corn oil ND beverages Beer | ND
Tnstant noodles ND & Beer 2 201.94
Noodles Buckwheat vermicelli ND Frgit wine 155.00
Frozen noodles ND Soju ND
Spaghetti ND Dried filefish 145.10
Green tea 1(tea bag) 156.60 Dried meat Squid 162.61
Green tea 2(tea bag) 217.08 or fish products  Dried and seasoned beef | 154.54
Tea Solomon's Seal tea(tea bag) 213.93 Dried and seasoned beef 2 ND
Mugwort tea(tea bag) 144.66 Other foods ~ Mixed nuts ND
Citron teal 29.83 Banana chips ND
Coffee(tea bag) 141.48 Laver ND
Beverage I(carrot) 146.00 Cheese stick ND
Beverage 2(mango) 180.01 Honey 134.89
Beverages Beverage 3(mango) 538.91 Mayonnaise 155.34
Soybean milk 131.56 Meat stock of ND
Yogurt 158.03 Buckwheat vermicell
Infant formula ND Popcorn(microwave range) 133.76
Nutrient supple- Patient formula ND
ment foods Follow up formula 219.22
Saengshik ND

UND: Not detected.
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