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Chemical Changes of Frozen Immatured Soybeans as Influenced by
Storage Conditions
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Abstract

The effects of frozen storage conditions on the chemical 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. The moisture contents of the sample did not change much during storage due to ice
crystallization. The crude ash contents were remained relatively unchanged at lower storage temperatures
regardless of longer storage time. Both crude fat and crude protein contents decreased as the storage
time increased regardless of the variety of sample. At —20°C storage condition, reduction rates of crude
protein contents were small despite extended period of storage time. Varietal differences in vitamin C
content were found and at lower storage temperature, the vitamin C contents remained high for rela-
tively long period of time. Unfortunately, no general trend to indicate the changes in lipoxigenase activ-
ities were found; however, they continuously decreased during storage in some cases.
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Table 1. Changes of moisture contents (%, w.b.) as related to the variety and frozen storage conditions

" Week
Temp. Sample Initial 7 ) 7 5
Keunol 69.97 69.04 70.30 65.60 68.03
-5°C Miwon 72.13 72.02 68.37 70.38 69.90
Seoklyang 7134 7131 70.03 71.99 71.61
5 10 15 20
Keunol 69.97 67.98 67.32 68.22 67.78
-10°C Miwon 72.13 70.43 71.64 69.91 70.23
Seoklyang 71.34 70.82 72.06 69.88 7043
11 22 33 44
Keunol 69.97 68.98 68.81 68.99 67.51
-20°C Miwon 72.13 70.27 70.03 70.83 70.59
Seoklyang 71.34 69.79 69.31 70.80 71.85
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Fig. 1. Changes of crude ash contents depending on the
variety and frozen storage conditions.
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Fig. 2. Changes of crude fat contents depending on the
variety and frozen storage conditions.
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Fig. 3. Changes of crude protein contents depending on
the variety and frozen storage conditions.
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Table 2. Changes of vitamin C (mg/100 mL) as related to the variety and frozen storage conditions

.. Week Reduction rate
Temp. Sample Initial i 3 yn = %)
Keunol 4.30 3.70 3.90 3.40 290 32.56
-5°C Miwon 7.51 6.95 4.85 4.30 4.2 44.07
Seoklyang 5.12 6.29 530 5.00 3.80 25.78
5 10 15 20
Keunol 430 401 4.10 2.80 2.70 37.21
-10°C Miwon 7.51 270 3.40 340 2.90 61.38
Seoklyang 5.12 4.10 3.50 3.70 1.95 61.91
11 22 33 44
Keunol 430 3.36 2.90 2.80 2.70 37.21
-20°C Miwon 751 8.10 6.06 430 370 50.73
Seoklyang 5.12 4.90 4.20 4.10 3.90 23.83
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Fig. 4. Changes of lipoxygenase activity depending on the

variety and frozen storage conditions.
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