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Abstract

Gamma irradiation was applied to non-glutinous and glutinous corns for improving starch isolation
process. No significant changes in proximate composition of corn grains were observed by gamma
irradiation. Irradiation at 1 and 5 kGy was effective for sterilizing all contaminated microorganisms
of non-glutinous and glutinous corns, respectively. The moisture-uptake rate constants were increased
in proportional to the steeping temperature and applied irradiation dose level. The irradiation efficacy
on water absorption properties was also recognized in the corns stored for six months at room tempe-
rature. The combined use of gamma irradiation with sulfur dioxide solution was very effective for
reducing steeping time. The starch yield gradually increased as irradiation dose levels increased. At
2 kGy, the sarch yield of non-glutinous and glutinous corns increased by 38% and 27%, respectively.
No significant difference in Hunter's color value was observed between the starches isolated from

nonirradiated and irradiated corn grains.
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Table 1. Proximate composition of nonirradiated and irradiated corns

Components Non-glutinous corns Glutinous corns
(%) Control 5kGy 10 kGy Control 5 kGy 10 kGy
Moisture 1892 1923 19.12 13.78 13.66 13.66
Carbohydrate 65.93 65.49 65.83 70.48 70.52 70.65
Protein 9.06 9.13 9.06 9.94 9.86 9.87
Fat 4.84 4.90 4.69 4.60 461 4.62
Ash 1.25 1.25 1.30 1.20 135 1.20
Table 2. Effect of gamma irradiation on the inactivation of microorganisms in corn (unit: CFU/g)
) . Irradiation dose (kGy)
Microorganisms —
0 0.5 1.0 1.5 2.0 25 5 10
Glutinous corn
Total bacteria 6.3<10° 1.5x10° 75X10° 7.0X 10? 35X10% - - -
Yeast & mold 15X 10% 1.2X 10 6.0x10° 4.7X10° 58% 10 8.6X10° - -
Coliforms 48X 10¢ 1.2Xx10° 8.0X10? - - -~ - -
Non-glutinous corn
Total bacteria 4.0 10* 1.0X10° — - - ~ - -
Yeast & mold 1.2x10° 4.0X10° - - - - - -
Coliforms 14X 107 - - — - - - -
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Fig. 1. Changes in moisture gain of nonirradiated and
gamma-irradiated non-glutinous corns during steeping
in distilled water at 50°C
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Fig. 2. Relationship between the moisture gain and the
square root of the steeping time of nonirradiated and
gamma-irradiated non-glutinous corns during steeping
in distilied water at 50°C
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Table 3. Water uptake rate constant of gamma irradia-
ted non-glutinous corns during steeping at distilled
water?

Irradiation Storage  Water uptake rate constant
dose (kGy) time (g H,O/hr'?)
(month) . - -
30t¢ 40T 50T
0 0 00836 00993 01073
6 00839 0.1006 0.1101
25 0 0.0876  0.1030  0.1100
6 0.0882 0.1124 0.1203
5 0 00902 01052  0.1168
6 0.0925 0.1155 01258
7.5 0 0.0930  0.1056  0.1301
6 00950 0.1169  0.1329
10 0 0.0933 0.1061  0.1389
6 0.0958  0.1073  0.1407

DSteeping for 3 to 11 hours at each temperature

Table 4. Water uptake rate constant of gamma irradia-
ted glutinous corns during steeping at distilled water"

Irradiation Storage  Water uptake rate constant

dose (kGy) time (g H;O/hr'?)
(month) » » .
30t 40¢ 50C

0 0 01073  0.1325 0.1515

6 01112 0.1363 0.1547

25 0 0.1136  0.1326 0.1641

6 01193  0.1370 0.1692

5 0 01136  0.1389 0.1705

6 0.1125  0.1412 0.1765

75 0 01199  0.1452 0.1831

6 0.1237  0.1499 0.1892

10 0 0.1260  0.1515 0.1957

6 0.1307  0.1560 0.1989

DSteeping for 3 to 11 hours at each temperature

Table 5. Water uptake rate constant of gamma irradiated

dioxide concentrations and temperatures”
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non-glutinous corns during steeping at different sulfur

Irradiation dose Storage time

Water uptake rate constant (gH,O/hr'?)

(kGy) (month) 40T 50T
0.1%-S0. 0.2%-S0, 0.1%-S0. 0.2%-S0;

0 0 0.1401 0.1448 0.1780 0.1869
6 0.1451 0.1490 0.1801 0.1872
25 0 0.1443 0.1504 0.1862 0.1957
6 0.1495 0.1554 0.1892 0.1976
5 0 0.1476 0.1560 0.1976 0.2033
6 0.1512 0.1597 0.2003 0.2098
7.5 0 0.1523 0.1611 0.2090 0.2128
6 0.1580 0.1667 0.2131 0.2170
10 0 0.1611 0.1663 0.2172 0.2191
6 0.1643 0.1705 0.2205 0.2214

DSteeping for 3 to 15 hours at each sulfur dioxide concentration
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Table 6. Water uptake rate constant of gamma irradiated glutinous corns during steeping at different sulfur dioxide
concentrations and temperatures"

Irradiation dose Storage time Water uptake rate constant (gH,O/hr'?)
(kGy) (month) 40C 50C
0.1%-S0. 02% SO: 0.1%-50. 0.2%-S0,
0 0 0.1565 0.1681 0.1976 0.2008
6 0.1599 0.1690 0.2005 0.2029
25 0 0.1602 0.1719 0.2058 0.2115
6 0.1643 0.1732 0.2094 0.2138
5 0 0.1662 0.1766 0.2140 0.2203
6 0.1701 0.1792 0.2196 0.2241
7.5 0 0.1761 0.1812 0.2319 0.2216
6 0.1802 0.1838 0.2360 0.2250
10 0 0.1826 0.1878 0.2484 0.2492
6 0.1847 0.1904 0.2503 0.2523

USteeping for 3 to 15 hours at each sulfur dioxide concentration

Table 7. Effect of gamma-irradiation dose levels on the isolated starch yield

Yield Irradiation dose (kGy)
(g/2000g) 0 0.5 1.0 1 5 2.0 2.5 3.0 40 5.0 10.0
Non-glutinous corn
Starch yield (g) 544 563 589 - 748 - 632 663 670 693
Relative yield (%) 100 103 108 - 138 - 116 122 123 127
Glutinous corn
Starch yield (g) 683 756 779 757 832 777 - — 783 797
Relative yield (%) 100 111 114 111 122 114 — — 115 117

Table 8. Effect of gamma-irradiation dose levels on the Hunter’s color values of isolated corn starches

Color Irradiation dose kGy)
value 0 05 1.0 15 2 () 25 3.0 4.0 5.0 10.0
Non-glutinous corn
L 95.3 94.7 95.2 - 95.5 — 95.4 94.8 95.8 95.3
a —-0.6 —0.9 -0.8 — -0.8 — —09 -1.0 —0.9 —0.8
b -0.5 - 1.0 -08 - - 1.0 - —0.5 -~0.7 —04 —0.1
AE 0.0 0.8 0.3 - 0.6 — 0.3 0.7 0.6 04
Glutinous corn
L 96.2 96.2 96.2 96.4 96.4 96.3 - — 96.2 95.6
a —1.1 —1.1 —1.0 —09 -1.1 -1.0 — — -1.1 —11
b —0.8 —-0.8 —-0.8 —07 —0.5 —0.6 - — —04 -0.1
AE 0.0 0.0 0.1 0.3 04 0.2 — - 04 09
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