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Quality of Prepared Frozen Foods on the Market
(8) Peroxide Value
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Table 1. Amount of the Lipids Extracted by Five Different Methods.

Prepared frozen foods (10g) or soybean oil (1g) was extracted by five different methods.
After removal of all the solvents by evaporation, ithe residual lipids were weighed. Details
were described in Fig. 3 or MATERIALS AND METHODS in the text. Values were the averages
of duplicated analyses.

Lipids extracted (g/100g sample) Recovery (%)
Method .
Hamburg steak | Shao-mai| “Gyoza’’ | Meat balls | Soybean oil
Heat dried, Soxhlet ext. 12.9 11.3 9.4 15.6 99.6
Freeze dried, Soxhlet ext. 18.2 11.3 13.3 17.9 -
Ethyl ether ext. 11.2 8.9 7.1 12.3 82.0
Acetone ext. 13.2 11.7 9.1 15.7 96.9
Chloroform-methanol ext. 12,7 10.8 8.1 15,2 95.7
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Fig. 1. Dehydration by Heating.
The minced and mixed sample (10 g) was weighed into a Whatmann
extraction thimble and dried in an air oven at 105°C. 0—o, hamburg
steak; e—e, shao-mai; o---0, “Gyoza’’; e-...e, meat balls.
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Fig. 2. Effect of Refluxing Time on the Amount of Lipids Extracted
on a Soxhlet Extractor.

The heat-dried sample in an extraction thimble (see Fig. 1) was placed
in a Soxhlet apparatus and extracted with ethyl ether for 1 hr. The flask
containing the extracts was replaced by a new flask, and the extraction with
ethyl ether was continued for another 1 hr. This procedure was repeated
until no lipids were extracted. The ethyl ether of each extract solution
was evaporated, and the residue was dried at 105°C until a constant weight
was reached. 0—oO, hamburg steak; e—e, shao-mai; o---0, “Gyoza’’;
e....@, meat balls.
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Table 2. Peroxide Value of the Lipids Extracted by Five Different Methods.

The lipids extracted by each method were dissolved in a 3:2 acetic acid to chloroform solution
(25ml), and the peroxide value was measured by iodometry. Values were the averages of
duplicated analyses.

Peroxide value (meq/kg lipids)
Method
Hamburg steak |Shao-mai| ‘‘Gyoza’’ | Meat balls | Soybean oil*
Heat dried, Soxhlet ext. 50,8 6.5 16.8 193.0 69.0
Freeze dried, Soxhlet ext. 2.4 1.3 3.8 9.4 -
Ethyl ether ext. 2.9 3.5 8.9 10.3 3.5
Acetone ext. 2.8 2.5 5.8 7.7 3.3
Chloroform-methanol ext. 3.7 6.6 8.4 8.1 3.4

* Peroxide value of the oil was 3.3.
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Table 3. Reproducibility of an Acetone Extraction Method.
The measurements were carried out as described in Fig. 3 and Table 2.

Hamburg steak Shao-mai “Gyoza’’ Meat balls

Lipids I POV* | Lipids | POV | Lipids | POV |Lipids | POV
Times of meas. 10 l 10 10 10 10 10 10 10

% % %

Max. 14 1 “ 2.6 12.8 3.3 10.3 9.1 16.6 9.0
Min. 12.8 l 1.9 11.5 L9 9.7 3.0 15,3 6.8
Mean 138.5 2 2 12.1 2.5 9.9 5.8 16.2 .7
SD* 0. 54 0.30 0.18 0.21 2.29 0.36 0.38
Cv* ] 8 8 2.5 7.2 2.1 39.3 2.2 4.9

* POV, peroxide value; SD, standard deviation; CV, coefficient of variation.
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Fig. 3. Lipid Content of Prepared Frozen Foods by an Acetone Extraction Method.

The minced and mixed sample (10g) was weighed into a flat-bottomed flask, and acetone
(200 ml) was added. A reflux condenser was attached, and the mixture was heated under
reflux for 20 min with stirring with a magnetic stirrer. After filtration, the residue was refluxed
with 50 ml of acetone for additional 10 min. Both extract solutions were combined and
evaporated with a rotary evaporator at 45°C for 14min. The residue was transferred with
10 ml of petroleum ether to a centrifugal tube, and the flask was washed three times with 10
ml portions of the same solvent, and the washings were transferred to the tube. The mixture
was centrifuged at 7000rpm for 10min. The petroleum ether layer was transferred into a
separatory funnel and shaken with 10ml of water. The petroleum ether layer was transferred
to a centrifugal tube, and the water layer was extracted with 5 ml of petroleum ether. The
combined petroleum ether solution was centrifuged at 7000 rpm for 10 min, and the petroleum
ether layer was transferred to a rotary evaporator flask and evaporated at 45°C for 9 min.
The contents of the flask was weighed.
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Fig. 4. Peroxide Value of the Lipids Extracted by an Acetone Extraction Method.
The measurements of peroxide values were carried out as described in Table 2. Others
were the same as in Fig. 3.
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Table 4. Lipid Content and Peroxide Value of Uncooked Prepared Foods.
The measurements were carried out as described in Fig. 3 and Table 2.

Sample No Lipids extracted Peroxide yqlue
) (g/100 g sample) (meq/kg lipids)
Hamburg steak 1 7.3 5.0
2 8.0 6.2
3 13,0 2.6
4 11.7 1.7
“Gyoza’ 5 11. 4 6.4
1 11.4 8.4
2 6.3 11.2
3 10.6 4,5
4 11.4 1.0
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Summary

Five different methods were tested for the extraction of lipids from prepared frozen
foods in order to measure the peroxide value more precisely. Good results were obtained
when one of the following two methods was used: A. extraction with ethyl ether on a
Soxhlet extractor after freeze drying; B. dissolving the extracts in petroleum ether after
acetone extraction. The peroxide values of the lipids extracted by method B were measured
for 32 brands of prepared frozen foods purchased at local supermarkets from April in 1981
to January in 1982. The ranges and the averages+standard deviations were as follows:
hamburg steak 1.0-14.8, 4.24+-3.5; shao-mai 1.8-6.3, 3.3.£1.6; “Gyoza” 3.3-15.4, 8.2+4.2;
meat balls 2.3-3.9, 2.9+0.6. Although the value of the lipid content varied in a limited
range, the peroxide value varied very widely in each item. This result suggests the
differences between the brands are larger in quality than in quantity as far as the lipids are
concerned.



