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Abstract

The effects of frozen storage conditions on the physical changes of frozen immatured soybeans were
investigated. Three different varieties (Keunol, Miwon and Seoklyang) of immatured soybeans were fro-

zen in —40°C freezer and stored at

—5°C for 7 weeks, at —10°C for 20 weeks and at -20°C for 44

weeks, respectively. Significant differences in the specific gravity of samples were not found; however,
hardness and color were significantly different among varieties regardless of storage conditions (p<0.05).
Hardness as well as lightness of Keunol variety showed the highest value whereas greenness and yel-
lowness of Miwon variety showed the highest value regardless of storage temperature. In general, the
changes in the specific gravity and hardness were small during storage. As soon as the storage started,
lightness significantly decreased as compared with that of control and greenness and yellowness showed

a tendency to decrease as storage time progressed.
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Fig. 1. The effects of storage conditions on the specific
gravity of frozen immatured soybeans depending on the
variety.
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Fig. 2. Comparison of specific gravity of frozen immatur-
ed soybeans depending on the variety and storage condi-
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Fig. 3. The effects of storage conditions on the hardness

of frozen immatured soybeans depending on the variety.
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Fig. 5. Comparison of color indexes of frozen immatured
soybeans depending on the variety and storage condi-
tions.

Table 1. Color changes of frozen immatured soybean
(Keunol) as affected by frozen storage conditions

Temperature Time

©C) (week) L* a* b* AE'
-5 0 6542a -1895b 35.85a 0.00

1 63.06b -1795b 32776 397

2  60.58c -18.59b 34.40ab 5.05

4  59.65c -18.11b 3249 6.71

7 61.0%c -1470a 3391ab 6.35

~10 0 6542a -1895bc 35.85a  0.00
5 60.84b -19.65c 34.39a 483

10 63.73a -17.23ab 33.74abc 3.73
15  61.00b -16.63ab 32.19bc 6.24
20 5889 -1598a 31.57c 817
-20 0 6542a -1895a 3585a 0.00
11 6323a -1990a 34.15abc 3.30
22 6458a -18.80a 34.73ab 1.26
33  63.11a -19.68a 32.52bc 3.87
44  63.08a -1856a 31.89c 4.58

Means within same temperature condition with the same
letter are not significantly different (p<0.05).

Tukey’s test was not done with AE values since it was cal-
culated from mean values.
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Table 2. Color changes of frozen immatured soybean
(Miwon) as affected by frozen storage conditions

Table 3. Color changes of frozen immatured soybean
(Seoklyang) as affected by frozen storage conditions

Temperature Time

* |
€0) (week) L* a* b AE

Temperature  Time I*

i
€0 (week) a* b* AE

0 6542a -1895b
1 5993b -19.28b

2 5981b -20.24b

4 5987v -1795ab 37.57a  5.83
7 5466c -1545a 3144c  13.56
0
3

35.85ab  0.00
3367bc 725
35.39ab  6.61

65.42a -1895a 3585a  0.00

60.39b -19.80a 3593a 540

-10 10 6129 -19.54a 37.08a  3.58
15 6142b -19.55a 36.65a  3.92

20 6151b -1856a 3587a 546

0 6542a -1895a 3585a 0.00

11 6171b -2203b 3656a 3.73

20 22 6238 -1890a 36.76a 4.71
33 62.17b -2042ab 3576a 4.04

44 6248 -19.16a 3348  5.89

-5 0 65.42a -1895¢ 35.85a 0.00
1 59.31b  -2048c 34.46ab 241
2 59.13b  —-18.50bc 32.87b 4.44
4 59.13b -16.84ab 32.38b 4.76
7 61.08b -16.42a 34.33ab 4.62
0 6542a -1895b 35.85a 0.00
5 59.20b -19.96b 34.51ab 242

10 589% -18.63b 34.91ab 2.00

15 58.78b -16.03a 33.71bc 4.84

20 57.89b -15.83a 32.12c 622

-20 0 65.42a -1895a 35.85a 0.00

11 60.75b  -19.65a 34.40a 197
22 60.92b -19.53a 35.04a 0.71
33 59.65b -20.71a 33.86ab 1.92
44 60.15b —19.24a 32.78b 2.83
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Means within same temperature condition with the same
letter are not significantly different (p<0.05).

lTul(ey’s test was not done with AE values since it was cal-
culated from mean values.
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Means within same temperature condition with the same
letter are not significantly different (p<0.05).

"Tukey’s test was not done with AE values since it was cal-
culated from mean values.
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