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Effects of Ice Cooling Storage on Chemical Components
in Vegetable Corn

Young Koo Son*, Seung Yeol Kim*, Sun Lim Kim* and Jong Jin Hwang*

ABSTRAGCT : This experiment was carried out to obtain the basic information necessary to es-
tablish suitable postharvest handling techniques and to keep high quality of the sweet(Danok
2), supersweet (Cooktail 86) and waxy(Chalok 1) corn which are mainly consumed as vegetable
in Korea. Vegetable corns were cooled with ice fragments in the insulation box immediately
after harvest and stored in low temperature warehouse at 0 to 2°C. During the 15 days
short-term storage, changes of chemical components were compared with those of uncooled
corns, The losses of moisture in kernels were as high as 7.4 to 24.4% in uncooled corns while
those of ice cooled corns increased 0.4 to 0.5% of their weight. The ratio of pericarp and alcohol
insoluble solid(AIS) content increased as the storage days prolonged in all treatments but in-
creasing rates were much higher in uncooled samples, On the other hand, the total sugar loss
during storage was the least in supersweet corn when they were cooled with ice fragments in in-
sulation box. After 5 days storage, the ice cooled samples showed the highest free amino acid
contents compare to those of uncooled and stored at room temperature (25 to 30°C) or low tem-
perature warehouse, and Y-aminobutylic acid (GABA) which was known as a fuctional amino
acid was detected in all three kinds of vegetable corns.

Key words : Vegetable corn, Ice cooling,-Chemical compornents,
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Table 1. Temporal changes of moisture content in the kernels of sweet, supersweet and waxy

corns during the storage periods

Sweet corn Supersweet corn Waxy corn
Storage days AD B2 co N B c A B c
e e e e e e e e e e
0 79.8 79.8 79.8 78.2 78.2 78.2 67.7 67.7 67.7
1 79.7 79.7 79.8 78.0 78.1 78.2 67.5 67.6 67.7
2 79.1 79.4 79.8 77.5 77.9 78.2 67.0 67.5 67.7
3 77.8 79.0 79.8 76.9 77.6 78.2 66.1 67.2 67.7
5 76.2 78.4 79.8 74.4 74.0 78.2 65.0 66.3 67.8
7 74.1 77.7 79.8 72.4 76.1 78.2 62.9 65.8 67.8
9 71.1 75.8 79.9 70.2 75.2 78.2 62.6 65.1 67.8
11 65.7 74.2 79.9 67.1 74.1 78.3 55.6 63.8 67.9
13 61.4 72.7 80.1 60.7 72.2 78.4 47.5 61.3 68.0
15 57.7 71.6 80.2 57.3 70.8 78.6 43.3 59.5 68.2

1) : Unprecooled and sealed in nylon net bag and stored at room temperature (25~30C ).
2) : Unprecooled and sealed in nylon net bag and stored in low temperture warehouse at 0~2¢C.
3) : Precooled with cubic ice in insulation box of 10cm thickness styrofoam and stored in low temperature

warehouse at 0~2C.
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Table 2. Changes in pericarp content in the kernels of sweet, supersweet and waxy corns dur-

ing the storage periods

Sweet corn Supersweet corn Waxy corn
Storage days AD B2 cY A B c A B c
0 1.09 1.09 1.09 0.81 0.81 0.81 1.71 1.71 1.71
1 1.45 1.12 1.11 0.97 0.92 0.83 3.92 2.38 1.80
2 3.64 1.27 1.15 0.92 0.90 0.84 472 2.62 1.91
3 5.38 1.38 1.22 1.19 0.98 0.84 6.74 2.81 2.02
) 5.46 1.63 1.24 1.42 1.14 0.87 9.50 3.34 2.16
7 6.82 1.79 1.22 1.40 1.08 0.86 9.07 3.75 2.12
9 8.14 2.40 1.40 1.38 1.15 0.88 10.54 3.82 2.09
11 10.09 2.96 1.39 1.44 1.13 0.91 13.17 3.98 2.17
13 11.24 3.31 1.34 2.08 1.18 0.92 15.13 4.08 2.15
15 13.25 3.50 1.32 2.38 1.24 0.90 16.47 4.06 2.10

1), 2), 3) : see the legend in the Table 1.



Table 3. Changes in AIS content in the kernels of sweet, supersweet and waxy corns during

the storage periods

Sweet corn Supersweet corn Waxy corn’
Storage days AD B2 co A B c A B c

e

0 14.9 14.9 14.9 8.8 8.8 8.8 25.1 25.1 25.1
1 19.5 16.6 15.4 11.8 9.4 8.9 31.2 26.1 25.2
2 21.2 17.4 15.5 12.6 10.2 9.1 37.5 26.8 25.0
3 23.3 18.3 15.6 14.7 10.6 9.1 40.7 28.3 25.3
5 25.0 18.5 15.7 16.1 11.3 9.1 43.2 28.9 25.5
7 26.5 19.1 15.7 17.5 11.7 9.2 48.5 29.4 25.6
9 26.9 19.3 16.0 17.7 12.1 9.2 50.5 30.2 25.6
11 27.6 20.1 16.3 18.9 11.9 9.3 54.3 31.2 25.6
13 28.1 20.5 16.0 18.4 13.0 9.4 57.2 32.0 25.6
15 28.5 20.7 16.2 21.0 13.2 9.3 58.1 34.5 25.8

1), 2), 3) : see the legend in the Table 1.
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Table 4. Free sugar content in kernels of sweet, supersweet and waxy corns after five day

storage

Sweet corn

Supersweet corn

Waxy corn

Free sugars AHY A B9 co AH

A B C AH A B C

Sucrose 4.7 0.9 1.4 3.0 10.8

Glucose 0.7 0.9 0.8 0.6 1.7
Fructose 0.9 0.5 0.6 0.8 2.0
Maltose 0.4 0.2 0.5 0.3 tr.»
Total 6.7 2.5 3.1 4.7 14.5

2.4 6.0 9.5 1.5 0.5 0.6 1.1

2.2 2.1 1.8 0.6 0.8 0.7 0.8
0.9 1.0 1.2 0.4 0.2 0.3 0.3
tr. tr. 0.2 tr. tr. tr. tr.
5.5 9.1 12.7 2.5 1.5 1.6 2.2

1) : At harvest, 2), 3), 4) : see the legend in the Table 1, 5) ; trace,
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Table 5. Free amino acid content of sweet, supersweet and waxy corns after five day storage

Sweet corn Supersweet corn Waxy corn
Amino acids
AHY A2 B¥ cY AH A B C AH A B C
Aspartic acid 134.2 90.0 104.9 122.3 100.1 78.7 838 980 1505 34.2 89.1 1264
Threonine 36.5 267 271 407 534 300 33.8 434 477 109 324 414
Serine 451 386 456 541 711 527 589 69.2 50.7 174 41.4 456
Asparagine tr.® 231 158 241 - tr. - tr. tr. - - tr.
Glutamic acid 247.8 1225 175.6 212.1 403.9 275.7 321.5 3765 206.8 735 138.9 191.1
Glutamine 28.3 131 253 264 73.0 196 629 794 tr.  55.8 574 624
Glycine 199 72 97 226 310 185 21.3 364 224 55 122 186
Alanine 258.1 99.8 183.4 230.3 320.8 153.5 2153 292.0 1795 54.6 166.6 182.7
Citrulline - - - - 6.7 3.8 3.7 4.3 - 1.1 - -
Valine 31.8 254 288 516 560 249 339 440 351 138 21.3 266
Cysteine - 0.8 0.8 - - — - - — - - 1.2
Methioinine 151 42 151 231 6.3 35 5.1 6.6 237 26 81 179
Cysteine-2 334 237 268 290 349 179 187 332 263 13.3 208 26.9
I'soleucine 81 - = - - = - - = - - -
Leucine 30.7 112 260 302 3.9 176 265 293 302 48 195 285
Tyrosine 4.9 98 265 364 336 263 280 31.7 19.0 50 129 159
Phenylalanine 149 76 102 183 188 100 136 154 173 53 7.9 113
Y-aminobutylic acid(Gaba) 36.6 20.0 340 386 31.2 161 29.8 321 487 224 408 437
Tryptophan - tr. - - - tr. — - - - - -
Lysine 60.7 192 349 460 8.7 632 714 8.5 580 11.0 30.1 37.2
Histidine 190 6.2 103 240 155 11.1 137 146 136 28 92 128
Arginine 16.0 55 11.3 145 268 86 147 182 357 134 189 284
Proline 751 26,0 82 732 121.8 845 1125 117.3 161.7 258 89.4 126.7
Total 1,152.2 580.8 870.3 1,117.5 1,523.5 916.2 1,169.1 1,428.1 1,126.9 373.2 825.9 1,045.3
*1), 2), 3), 4), 5) : see the legend in the Table 4.
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