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Effect of Freeze Storage Temperature on the Storage
Stability of Frozen Mandu
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Abstract

Frozen mandu, which is one of the main frozen prepared foods, purchased from a local manufacturer,
were stored at five constant temperatures (0, —5, —10, —20C and —30T) for six months. Effects
of the storage temperature and the storage period on the changes in pH acid value, peroxide value,
volatile basic nitrogen, color, sensory score and microbial counts of frozen mandu were studied. The
changes in microbiological and physicochemical characteristics were significantly increased in compari-
son with the initial value after 1 month at 0C, after 3 months at —5C and after 5 months at —10C,
but nearly constant in spite of storage periods when the temperature dropped below —10C. Out
of five chemical components, AV and POV were the most reliable components in the quality judgement
of frozen mandu and its upper limiting content were 2.56 and 19.35 meq/kg each. Regression equation
for shelf life prediction of frozen mandu with sensory scores and POV was determined.

Key words: frozen mandu, microbiological and physico-chemical characteristics, sensory score, shelf
life prediction
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Table 1. The processing recipe of frozen mandu
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Table 2. Chemical composition of frozen mandu

Wheat flour (%) 32.38
Soy protein (%) 5.17
Lard (%) 9.44
Green onion (%) 5.39
Onion (%) 5.39
Pork (%) 6.95
Cabbage (%) 10.34
Chinese radish (%) 7.40
Konjak (%) 495
Leek (%) 405
Mushroom (%) 1.80
Sesame (%) 0.10
Miscellaneous (%) 6.64
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Moisture (%) 59.8
Crude protein (%) 10.2
Crude fat (%) 7.2
Crude ash (%) 1.3
Carbohydrate (%) 215
Salinity (%) 11
Volatile basic nitrogen (mg%) 5.80
Peroxide value (meg/kg) 5.80
Acid value 0.98
pH 6.08
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Fig. 1. Freezing curve of mandu by air blast freezing
method
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Fig. 2. Change in pH of frozen mandu under various
storage conditions
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Fig. 3. Change in acid value of frozen mandu under
various storage conditions (legend as in Fig. 2)
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Fig. 4. Change in peroxide value of frozen mandu under
various storage conditions (legend as in Fig. 2)
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Fig. 5. Change in VBN of frozen mandu under various
storage conditions (legend as in Fig. 2)
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Table 3. L, a and b values of frozen mandu under various storage conditions

Color Storage
value  temperature(C) 0 ) 71 /3i' 2/7
L 0 54.0 554 55.1
) 54.0 - —
-10 54.0 - —
—20 54.0 — —
-30 54.0 — -
a 0 —.705 —.583 599
-5 —.705 - —
—10 —.705 -~ -
—20 —.705 = —
—30 —.705 - -
b 0 131 12.1 14.7
—5 131 - —
—-10 13.1 - -
—20 131 - —
-30 13.1 - —

Storage time (month)

1 2 3 4 5 6
56.8 56.4 - - - -
56.5 58.2 58.9 58.4 574 57.7
55.2 50.2 54.0 514 55.1 564
56.9 54.3 53.1 546 55.5 55.7
56.8 541 539 54.2 54.9 54.6
1.74 1.89 - - - -

217 441 492 517 616 768

—.129 542 1.35 1.27 1.05 967
—-.519 —.721 —.848 —-677  —179 3.27
—601 —.69 - 735 —.915 —.894 .382
17.2 196
13.7 12.0 115 13.7 18.6 195
125 123 12.0 16.4 14.8 16.1
14.0 13.3 16.7 13.6 14.0 14.3
13.9 12.8 10.9 14.1 135 119

— > not determined
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Fig. 6. Change in viable cell counts of frozen mandu
under various storage conditions (legend as in Fig. 2)

Table 4. Changes of sensory scores of frozen mandu
under various storage conditions’

Storage Storage time (months)
temperature S
(C) 0 1# 24 3h 4I) 7 5b 61)

04 70 45 38 30 25 20 10
—58 70 61 54 43 38 36 35
-108 70 70 63 54 49 42 37
—20¢ 70 70 70 69 67 65 62
—30¢ 70 70 70 69 68 67 65

abn=15, significant difference number at 1% level: 3.67
ABCn=15, significant difference number at 1% level: 4.22
PScoring systems for sensory score are based on seven
point scale.

7: like extremely, 6: like moderately, 5: like slightly, 4
neither like nor dislike, 3: dislike slightly, 2: dislike mo-
derately, 1: dislike extremely

Table 5. Correlationship of sensory evaluation with va-
riables of frozen mandu

Correlation

Measurement Regression equation coefficient
pH Y= —0.169X + 7.302 0.5892
AV Y= —0.498X +4.556 0.9456
POV(meq/kg) Y= —4.494X +37.325 0.9464
VBN(mg%) Y= —2278X+21.696 0.7079
Log No. viabie Y= —0.133X+5.432 0.9211

cell counts/g

Y: Variable, X: Sensory evaluation

Table 6. Regression equation for shelf life prediction
of frozen mandu stored at various conditions

Storage temp. Correlation

Regression equation

() coefficient
0 T=0.062X —0.248 0.9606
-5 T=0.249X—-0.771 0.9773
10 T=0.329X—1.063 0.9629
—20 T-0.606X —2.267 0.9226
—30 T=1556X—7.828 0.9894

T: Storage time(month), X: POV contents
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