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Abstract

An improved cholesterol analysis method was developed for powdered infant formula by gas chromatographic separation
after liquid-liquid extraction and partition. In the official Korea Food Standard method for cholesterol analysis, the water
phase and solvent phase were not well separated in the case of emulsified foods such as powdered infant formulas and baby
foods. For the rapid and simple sample preparation method, an optimized direct saponification condition was established for
heating temperature, heating time, and KOH concentration. From the results, the optimum conditions were as follows: heat-
ing temperature 90°C, heating time 60 min, and 16 M KOH 10 mL for a 2 g infant formula sample; improved separation
condition for gas chromatography was as follows: the initial oven condition was 250°C for 25 min, the oven temperature
was increased to 290°C by 10°C/min ratio, and finally the oven temperature remained at 290°C for 9 min. The developed
method could be implemented for the study of cholesterol, providing the advantages of reduced inspection time and cost in

emulsified foods such as infant formula.
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(@) (b) © @

Fig. 1. Improvement of liquid-liquid extraction (LLE) for the
emulsified food matrices. (a), Infant formula; (b), Baby
food; (c), Cheese extracted by chloroform-methanol (2 :
1) solvents; (d), Infant formula extracted by diethyl ether
after the saponification.
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Fig. 2. GC-FID Chromatograms of the various heating temperature and heating time. 1, Sa-cholestane; 2, cholesterol; 3, unknown

peak.
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Fig. 3. GC-FID Chromatograms of the various concentration of KOH in water solution. 1, So-cholestane; 2, cholesterol
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Fig. 4. GC-FID Chromatograms of the various running time for the optimum separation of cholesterol adjusting the oven tem-
perature.
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Fig. 5. GC-MS Chromatograms of the SRM 1849 for the determination of cholesterol in the optimized condition. 1, squalene (99);
2, 5a-cholestane (96); 3, 8-tocopherol (99); 4, y-tocopherol (97); 5, cholesterol (99); 6, c-tocopherol (99); 7, desmosterol (96); 8,
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Table 1. Results of the tested value of cholesterol for the SRM 1849 by direct saponification processing method

Certificated value

Tested value"

0, 0,
Sample (mg/100 g) (mg/100 g) RSD (%) Recovery (%)
SRM 1849 12.7+1.5 11.64+0.23 1.98 -
SRM 1849+Spiked? 112.7+1.5 110.30+4.10 3.73 98.80+2.04

DThe values are mean +SD of 3 replications.
2Spiked level is 100 mg/100 g.

Table 2. Validation information for Cholesterol in infant formulas by direct saponification processing method with GC-FID analysis

Tested value”

2 (1)

Sample name R LOD (mg/kg) LOQ (mg/kg) MDL (mg/kg) (mg/100 mL) RSD (%)
Infant formula 12 6.09+0.26 432
Infant formula 22 0.9999 085 3284 085 7.05+0.41 3.64
Infant formula 3” ' : o : 7.05+0.27 371
Infant formula 42 8.02+0.27 3.25

D The values are mean £SD of 3 replications.
2 The labeled values are 7 mg/100 mL.

N
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