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Quality of Prepared Frozen Foods in the Market
(1) Nitrogen-Containing Constituents
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Hamburg steak Shao-mai “Gyoza” Meat ball

Fig. 1. Total Nitrogen Content of Prepared Frozen Foods.

0.5 g of the ground sample was digested with 7 g of catalyst mixture (90%
potassium sulfate and 109, cupric sulfate) and 20 ml of concentrated sulfuric acid,
and was diluted to 100 ml. 20ml of the diluted digest was distilled using Parnas’
micro Kjeldahl distillation apparatus. @, frozen foods in the market; O, home-
made dishes.
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Hamburg steak Shao-mai “Gyoza” Meat ball-

Fig. 2. Amino Nitrogen Content of Prepared Frozen Foods.

50 ml of the sample solution (100 ml), which was prepared from 7-25 g of the
sample according to the procedure of water-extraction followed by removal of
proteins, phosphates and carbonates, was titrated by the formol titration method.
Detailed procedures were described in the text.
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Fig. 3. Volatile Basic Nitrogen Content of Prepared Frozen Foods.

100 ml of the sample solution prepared from 10 g of the sample according
to the procedure described in the text was distilled using Folin’s apparatus
under an air flow of 6 //min for 4 hr at room temperature. Then the amount
of ammoniacal nitrogen was measured.
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Fig. 4. Storage Periods of Prepared Frozen Foods and Their Amino and Volatile
Basic Nitrogen Contents.

@, hamburg steak; O, shao-mai; [, “gyoza”; M, meat ball.

Table 1. Relationship between the Amount of Volatile Basic Nitrogen and Sensory Test
Results.

Unheated dishes were made according to recipes 2, 3 and 4 and stored at 5°C. The mea-
surement of the volatile basic nitrogen and the sensory testing of the dishes were conducted at
24-hr intervals.

Storage Hamburg steak Stuffing of “‘gyoza” Meat ball
time(hr) /BN (mg9y) ST VBN (mg%) ST VBN (mg%) ST
0 12.5 12.7 3.5
24 13.7 25.2 10.6
48 16.9 27.0 21.6 UF, S
72 18.0 UF, S 30.6 UF, S 22.6 UF, $
9 18.9 UF, S UF, $ 23.0 UF, S

61.5

VBN, volatile basic nitrogen; ST, sensory test; S, sliminess; UF, undesirable flavour.
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Fig. 5. Amino Acid Patterns of Prepared Frozen Foods.

The dried, defatted and ground sample (7 mg) was
hydrolyzed with 7ml of 6 N HCI at 110°C for 24 hr.  After
the HCl was removed in the usual manner, the residue
was dissolved in 0.2 M sodium citrate buffer, pH 2.2 and
analyzed on a Japan Electron JLC-6AH amino acid
analyzer. a-f, hamburg steak; g-j, shao-mai; k-m,
‘“gyoza’; n-p, meat ball; q, beef; r, pork; s, wheat;
t, soybean; u, calculated data for home-made hamburg
steak; v, home-made hamburg steak. Abbreviations for
amino acids: K, lysine; T, threonine; L, leucine; M,
methionine; H, histidine; V, valine; I, isoleucine;
R, arginine; F, phenylalanine; G, glycine; S, serine;
A, alanine; E, glutamic acid; Y, tyrosine; D, aspartic
acid; P, proline.
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Summary

The amount of total nitrogen, amino nitrogen and volatile basic nitrogen and the com-
position of amino acids were determined for four groups of prepared frozen foods in the
market from 1977 to 1978. The approximate ranges of the nitrogen content and the averages
(in brackets) were as follows.

Hamburg steak: Total nitrogen 1.9-2.3(2.0)9% ; amino nitrogen 9.4-27.6(18.1) mg¥%;

volatile basic nitrogen 1.9-18.3(9.0) mg9%,.

Shao-mai: Total nitrogen 1.1-1.9(1.5)%; amino nitrogen 12.6-49.5(31.6) mg%,;

volatile basic nitrogen 0.9-17.9(6.4) mgY,.

“Gyoza” (a dumpling stuffed with minced meat): Total nitrogen 1.0-1.4(1.2)9%;

amino nitrogen 32.5-44.6(40.1) mg9, ; volatile basic nitrogen 4.6-16.0(8.6) mg%,.

Meat ball: Total nitrogen 1.6-2.7(1.9)%; amino nitrogen 11.8-51.9(31.8) mg%,;

volatile basic nitrogen 0.9-6.6(3.9) mg9,.

The amount of volatile basic nitrogen varied widely from brand to brand in each group.
In many brands, the values were higher than those of the corresponding dishes made in the
home. No direct relationships between the storage time and the amount of volatile basic
nitrogen were found. The patterns of amino acid composition of hamburg steaks resembled
the pattern of wheat in 3 brands out of 6. The pork-type pattern was predominant in
shao-mai, while the soybean-type pattern was predominant in ‘“gyoza’ and meat balls.



