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Abstract

This study was conducted to determine the effect of far infrared ray drying on the microbial and quality
changes of vacuum packaged waxy corns, such as microbial growth, rehydration, color differences, weight
loss and hardness during the storage at 4°C and 25°C for 7 months. After far infrared ray drying for 6 hours
at 60°C, 2.32 log CFU/g of total microbial counts in raw waxy corns was enumerated, but no microorganism
was detected in steamed or sugar-treated waxy corns. However, no microorganism was observed in all
treatments except for control samples until 3 month storage at 4°C, whereas steamed and sugar—-treated waxy
corns showed 2 and 2.7 log reduction compared to that of control after 3 month storage. Yeasts and molds
were more resistant than bacteria against far infrared ray drying at the same conditions. Similar results were
observed in 25°C storage. The degree of gelatinization in raw waxy corns far infrared ray drying changed
from 98% to 96.2% after 7 month storage at 4°C, whereas steamed waxy corns with far infrared ray drying
changed from 81.14% to 58.73%. Water contents in sugar-treated waxy corns with far infrared ray drying
gradually reduced compared to steamed waxy corns as drying time increased. The L values in raw waxy corns
far infrared ray drying increased as drying time increased, but L values in steamed or sugar-treated waxy
corns significantly reduced after 12 hour far infrared ray drying. Hardness in raw waxy corns was higher
than in steamed or sugar-treated waxy corns before storage, but similar hardness was observed between
raw- and sugar~treated waxy corns after 9 hour drying. This results showed that the microbial reduction,
the enhancement of shelf life and quality establishment of steamed or sugar-treated waxy corns could be

maximized by using far infrared ray drying.
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Table 1. Changes of microbial counts in waxy corns treated by far infrared ray (60°C, 6 hr) during storage at different

temperatures for 7 months (log CFU/g)
Storage time 4°C 25°C
Sample -
(month) Total counts Yeast and molds Total counts  Yeast and molds
Control 2.32 254 2.32 3.54
0 Steamed corn ND ND ND ND
Sugar treated corn ND ND ND ND
Stevioside treated corn ND ND ND ND
Control 254 2.74 2.54 292
1 Steamed corn ND ND ND ND
’ Sugar treated corn ND ND ND ND
Stevioside treated corn ND ND ND ND
Control 3.89 4.08 3.54 5.44
3 Steamed corn ND 3.62 2.63 3.48
Sugar treated corn ND 3.56 2.49 3.53
Stevioside treated corn ~ ND 353 2.71 3.87
Control 4.66 5.23 4,62 6.87
5 Steamed corn 3.69 3.63 3.66 4.30
Sugar treated corn 2.59 3.11 3.38 4.45
Stevioside treated corn - 2.63 470 271 3.95
Control 6.66 6.64 6.85 727
7 Steamed corn 4.69 451 3.72 4.69
Sugar treated corn 3.87 462 482 465
Stevioside .treated corn 3.93 4.38 353 4.82
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Fig. 1. Changes of gelatinization in far infrared ray treated waxy corns with 60°C during storage at different temperatures

for 7 months (A: 4°C, B: 25°C).
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Fig. 2. Change of water content in far infrared ray treated
waxy corns during drying at 60°C.
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Table 2. Change of color in far infrared ray treated waxy
corn during drying at 60°C

Drying time
Sample (hour) L a b
0.12 0.01 0.41
0.91 0.05 0.17
Control” 0.95 0.11 0.26

2.04 0.61 0.44
2.98 0.67 0.31

0.75 0.16 0.35
1.95 0.38 0.83
2.03 0.20 0.77
237 0.65 0.95
1.32 0.02 0.70

0.75 0.16 0.35

Steamed corn?

Cowo|fwowo | fuowo|lLoowo

Dipping 0.64 0.29 0.24
15% “sugar 0.88 025 0.50
solution® 1.20 0.82 0.38
0.22 0.12 0.40

0.75 0.16 0.35

Dipping 0.71 0.08 0.28
0.5% stevioside - 0.91 0.29 0.42
solution® 1.01 0.10 0.62

12 0.36 0.27 0.64

YRaw waxy corn — far infrared ray treatment at 60°C.

“Streamed at 100°C for 30 min — far infrared ray treatment

_at 60°C.

¥Streamed at 100°C for 30 min — dipping 15% sugar solution
for 30 min — far infrared ray treatment at 60°C.

“Streamed at 100°C for 30 min — dipping 0.5% stevioside
solution for 30 min — far infrared ray treatment at 60°C.
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Fig. 3. Change of physical properties in far infrared ray
treated waxy corns during drying at 60°C.

—#—, —— : Control, ——, —C— ! Steamed corn, —A—, —A—
: Sugar treated corn, —@—, —O—: Stevoside treated corn.
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