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Abstract This study investigated the changes in the quality of minimally processed sliced Deodeok (Codonopsis lan-
ceolata) during storage at 7°C in relation to vacuum packing using PE film after the various surface washing treatments.
The surface washing treatments resulted in approximately 1~2 log CFU/g reduction of microbial load in the early storage
day. After 20 days, the weight loss rate, deterioration rate, hardness, color, total microorganism levels and the coliform
count of deodeok washed by ultrasonic wave water was deteriorated rapidly like the control. When measured by the fresh-
cut deodeok surface using the video microscope system, washing with chlorine water and electrolyzed water didn't seem
to make perceivable quality deterioration during the 10 days at 7°C. The hardness and color maintenance of the product
vacuum packaged using PE film after washing with electrolyzed water, was better than that of other treatments.
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Weight loss rate (%)

Fig. 1. Changes in weight loss of fresh-cut Deodeok treated
with different washing methods during storage at 7°C.

C: control UW: ultrasonics wave water

CW: chlorine water EW: electrolyzed water
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Fig. 2. Changes in deterioration rate of fresh-cut Deodeok
treated with different washing methods during storage at 7°C.
C: control UW: ultrasonics wave water

CW: chlorine water EW: electrolyzed water
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Fig. 3. Changes in hardness of fresh-cut Deodeok treated with
different washing methods during storage at 7°C.

C: control UW: ultrasonics wave water

CW: chlorine water EW: electrolyzed water

Table 1. Decreasing rate of hardness of fresh-cut Deodeok
treated with different washing methods during storage at 7°C

Storage period (day)
Treatment
0 5 10 15 20
C 0 12.6 223 29.3 49.0
uw 0 8.0 19.8 27.9 30.1
CwW 0 1.4 15.0 153 194
EW 0 1.1 5.9 9.2 9.2
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Table 2. Changes in color value of fresh-cut Deodeok treated with different washing methods during storage at 7°C

Storage period (da
Color value Treatment ge period (day)
0 10 15 20

C 65.240.9% 62.1+1.5 58.44+2.0 57.5+0.9 56.41+0.6

LD val uw 65.5%1.5 62.6+0.4 58.9+2.3 57.9£0.2 56.9£0.2
value

CwW 65.4%+0.7 65.0+1.8 63.5+0.8 58.2+1.2 57.5%1.2

EW 66.0+0.2 66.3+0.8 65.7+0.9 60.1+1.2 59.4+1.1

C 7.2£0.3 10.2+1.2 11.8£1.9 12.8+0.7 13.7+£0.4

5 uw 7.0£0.1 9.3+£0.8 9.7£0.5 11.2+1.8 11.4£0.4
b? value

CW 7.4+0.2 8.6+£0.4 9.0+0.1 10.3+0.6 10.940.1

EW 7.4+£0.5 8.4+0.4 8.5£0.4 9.5£0.2 9.9+0.1

DL: (0) black~(100) white, ?b: (-)blue~(+)yellow, »Average=S.D. of triplicate determinations
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Fig. 4. Changes in viable cell count of fresh-cut Deodeok
treated with different washing methods during storage at 7°C.
C: control UW: ultrasonics wave water

CW: chlorine water EW: electrolyzed water
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Fig. 5. Changes in coliform group count of fresh-cut Deodeok
treated with different washing methods during storage at 7°C.
C: control UW: ultrasonics wave water

CW: chlorine water EW: electrolyzed water
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Fig. 6. Effect of washing methods on surface of fresh-cut
Deodeok after 10 storage days.
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