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Quality of Prepared Frozen Foods on the Market
(2) Cholesterol
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Fig. 1. Calibration Curve of Cholesterol.

A mixture of 6ml of the premixed catalase reagent and 0.48ml of a cholesterol solution
in isopropanol was divided into two portions, 3ml and 8.48 ml. The former was mixed with
0.024ml of the cholesterol oxidase solution, and the mixture was incubated at 37°C for 1hr
together with the latter, a sample blank. Absorbance of the incubated mixture which
contained cholesterol oxidase was read at 405 nm against the sample blank.

Table 1. Repeatability of Cholesterol Determination by the Enzymic Method

Approximate 2.5g of a sample which had been minced and ground was weighed into a 50
ml centrifugal glass tube. To this tube, 1g of sea-sand and 10ml of a 0.5M methanolic
potassium hydroxide solution were added, and the mixture was refluxed for 25 min while
stirring with a magnetic stirrer. After centrifugation, the supernatant was transferred,
and the precipitate was refluxed with 6 ml of isopropanol for 5min, and the slurry was cen-
trifuged. This procedure was repeated once more. All the supernatants were collected in
a 25ml volumetric flask and diluted to the mark with isopropanol. The contents were mixed
and filtered. Cholesterol was determined as described in Fig. 1 using the filtrate.

Cholesterol content (mg/100 g sample)

Replicates
Hamburg steak “Gyoza” Shao-mai Meat balls
1 34.0 32.8 31.2 78.4
2 36. 4 33.6 32.0 75.2
3 36.8 34.8 31.4 78.8
4 36.8 31.2 34.4 78.4
5 36.0 34.0 36.8 80. 4
6 36.4 34.0 33.2 79.6
X 36.1 33.4 33.1 78.5
SD 0.96 1.15 1.99 1.64
CV(% 2.7 3.4 6.0 2.0

Abbreviations: X, mean; SD, standard deviation; CV, coefficient of variation.
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Table 2. Recovery of Cholesterol or Cholesteryl Palmitate Added to Prepared Frozen
Foods

The procedures of saponification and colorimetry were the same as in Table 1.

Amount of cholesterol (mg)

Sample weight Recovery

Foods @ In sample Added Recovered (%)
Hamburg steak 2. 5008 0.91 5.0¢ 5.76 97
“Gyoza” 2.5064 0.83 5.0¢ 5.77 99
Shao-mai 2.5093 0.78 5,02 5,51 96
Meat balls 2.5025 1,97 5.0e 6. 95 100
Hamburg steak 2.5024 0.92 6. 2° 7.11 100
“Gyoza” 2. 5055 0.87 6. 20 7.02 99
Shao-mai 2.5005 0.80 6. 20 6.90 99
Meat balls 2.5032 1.96 6. 20 7.96 98

¢ Five milligrams of cholesterol was dissolved in 9.5ml of methanol, and the solu-
tion was mixed with 0.5ml of 10 M potassium hydroxide, 1 g of sea-sand and 2.5g
of a sample. ‘

Ten milligrams of cholesteryl palmitate, which was equivalent to 6.2 mg of choles-
terol was dissolved in-3ml of isopropanol by heating in a water bath, and the
solution was mixed with 9.5ml of methanol, 0.5ml of 10 M potassium hydroxide,
1g of sea-sand and 2.5g of a sample.
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Table 3. Comparison of the Enzymic Method with the Colorimetric Method

A mixture of 5g of a sample, 15 ml of 95 % ethanol and 3 ml of a 50 % potassium hydro-
xide solution was refluxed on a water bath for 30 min, and then extracted with four 15ml
portions of petroleum ether at room temperature. The extract was collected and diluted to
50 ml with petroleum ether. Ten milliliter aliquots were transferred into 100ml beakers,
and the petroleum ether was evaporated. The residue was dissolved in 5ml chloroform,
and the solution was mixed with 2ml of the reagent for the Liebermann-Burchard reaction.
After 15min of standing, the absorbance of the solution was measured at 610 nm, and the
amount of cholesterol in the sample was calculated using a calibration curve. The enzymic
method has been already described in Table 2.

Sample Cholesterol content(mg/100 g food)

Foods No. Colorimetric method Enzymic method A/B
A) B
Minced meat 1 81.9 67.5 1.21
(beef-pork mix.) 2 94.1 69.7 1.32
Eggs 1 1710.1 1265. 6 1.32
2 1497.7 1222.9 1.20
Hamburg steak 1 74.3 67.2 1.08
2 68.8 52.0 1.29
3 65.5 : 63. 2 1.04
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Fig. 2. Cholesterol Content of Prepared Frozen Foods.
Cholesterol was determined by the same method as in Table 1.
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Table 4. Cholesterol Content of Minced Meat and Eggs
Cholesterol was determined by the method described in Table 1.

Sample No. Cholesterol (mg/100 g sample)

67.5
69.7
84.6
74.7
92.4
65. 4

 1265.6

1222.9
1422.0
1302.9

Minced meat

Egg yolk

WO R O Ul W N

Table 5. Calculated Cholesterol Levels of Home-cooked Hamburg Steaks

Percentage of materials Cholesterol level*(mg/100 g product)

Minced meat Egg Onion Bread Milk Highest Lowest Average
54.8 - 8.2 205 82 82 98 77 85
54.1 5.4 22.5 9.0 9.0 83 64 71
45.5 4.5 22.7 13.6 13.6 72 , - 56 62

% Values were calculated from the highest, the lowest, and the average of cholesterol
content of minced meat and eggs.
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Summary

Four kinds of prepared frozen foods, hamburg steak (15 brands), shao-mai (8
brands), “gyoza” (8 brands) and meat balls (6 brands) were purchased at several
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local supermarkets from May to September in 1980, and the cholesterol was deter-
mined by an enzymic method. The ranges and averages (in parentheses) of the
cholesterol in individual items were: hamburg steak 41-67 (564%=7), shao-mai 29-62
(40+10), “gyoza” 22-47 (37+7) and meat balls 37-80 (53+14) mg/100 g of samples.
The values for the hamburg steak were about 30 % lower than those obtained by
calculation from recipes for home-cooked hamburg steaks. In this assay, the coef-
ficients of variation were 2 to 6 % in day-to-day reproducibility tests, and the re-
coveries of added cholesterol and cholesteryl palmitate were 96 to 100 %.



