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ABSTRACT - The quality properties of peeled ginger (PG) were investigated during CA storage at different CO,
concentrations. O, concentration was kept constant at 5% while CO, of 6%, 14%, 22% and 30% were used. It was
found that the weight loss rate tended to decrease with an increase of CO, In the case of fixed 10°C storage, the L-
value and a-value of the exterior color in treatment increased more than that of control with respect to time, while the
b-value of the exterior color and the cutting plane color showed no significant difference. In the exterior color, the
results of PG-25°C showed similar with PG-10°C except b-value of the exterior color which showed not a little
change. The cutting plane color did not showed significantly difference in the PG samples between 25°C and 10°C.
Hardness of the PG during storage was found to decrease most severely at 6% of CO, concentration regardless of stor-
age temperature. The growth of microorganisms during storage of the PG tended to be restrained as CO, concentration
increased. However, microorganisms, when maintained at 25°C storage, multiplied rapidly to 10® CFU/g within 4 days

regardless of concentration.
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Fig. 1. Changes in weight loss rate of peeled ginger during CA
storage at 10°C.



344 Myung-Hee Lee, Kyoung-Hae Lee, and Kyung-Tack Kim

Weight loss (%)

Control  025%+  0,5% 0,5%+ 0,5%+
€O,6% CO,14% CO,22% CO,30%

Fig. 2. Changes in weight loss rate of peeled ginger during CA
storage at 10°C and 25°C.
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Table 1. Changes in exterior color of peeled ginger during CA storage at 10°C

Storage period (days) L a b AE
0 62.85 £ 1.95%) -4.43 £0.94° 34.11+2.21° 0
4 62.53 +1.42° -225+1.28 34.40 + 1.46° 222
Control 8 63.86 +£2.59* —-1.93 + 1.42% 36.52 +3.22% 3.62
12 63.67 £2.91* -2.07 £ 1.69* 37.64 £ 3.58% 4,32
16 66.22 + 3.79° -1.92 +2.44° 38.75+£3.29* 6.26
0 62.85+1.95* —4.43 +0.94* 34.11 +2.21° 0
4 63.44 £ 1.68° -1.95 + 0.69° 38.19 + 1.80° 4.81
0, 5% + CO, 6% 8 67.97 £2.95° -3.80+2.14* 41.31 £3.84° 8.86
12 64.71 + 4.29° -2.51+1.53* 38.39 +4.58% 5.05
16 65.61 +£5.50° -2.43+2.73* 38.62 + 6.53™ 5.65
0 62.85+1.95° -4.43+0.94° 34.11 £2.21° 0
4 63.73 £2.94 -2.64 + 0.80® 36.08 + 3.06° 2.80
0, 5% + CO, 14% 8 65.62+£2.16® —3.55+ 1.86% 37.98 + 3.80% 4.84
12 64.04 £ 3.52° -2.02 +1.50* 35.54 +3.54° 3.04
16 68.62 +2.99* -3.38+ 1.79% 37.83 £ 6.66° 6.95
0 62.85+1.95° —-4.43+0.94* 3411+2.21% 0
4 63.89 £2.28* -2.79+1.72* 3590 +1.13* 2.64
0, 5%+ CO,22% 8 63.52£2.85° -2.13+£2.62° 35.88 +3.40° 2.98
12 65.97 + 2.31* -3.23+1.36* 35.85+£2.62° 3.77
16 65.26 £ 4.85* -2.51 +1.95* 34.45 £ 4.65° 3.10
0 62.85+1.95* —4.43 £ 0.94° 34.11 +£2.21%® 0
64.78 £ 6.27° ~3.06+1.43® 36.38 £2.79* 3.28
0, 5% + CO, 30% 8 65.54 + 3.34* ~-3.08 + 1.88%® 35.06 £3.71* 3.16
12 65.63 £2.20° -2.17 £ 1.54* 36.96 +3.02° 4.58
16 65.38 +£1.88* -3.71 £ 1.07*® 31.35+3.37° 3.81

DValues are means of replications + standard deviation. Means with the same alphabet in each column are not significantly different at

P < 0.05 using Duncan's multiple range test.
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Table 2. Changes in interior color of peeled ginger during CA storage at 10°C

Storage period (days) L a b AE
0 79.23 +3.00%" —7.69 + 0.46 37.49 +1.45° 0
4 78.63 + 4.45° -8.32+£0.48 37.70 +3.91° 0.89
Control 8 79.87 +2.38° —-7.49 £ 0.56* 39.29+2.87¢ 1.92
12 78.73 £2.76° -7.49 £0.35° 41.08 £2.57* 3.63
16 81.03 +1.29° ~7.26 +0.42° 39.84 + 4,54° 2.99
0 79.23 +3.00° -7.69 £ 0.46° 37.49 +1.45° 0
4 81.57 +1.58" —7.82 £ 0.48" 39.59 &+ 3.59° 3.15
0, 5%+ CO, 6% 8 80.35 +3.42° —7.57+£0.54° 41,63+ 1.54° 429
12 78.38 + 3.12¢ —~7.16 + 0.42¢ 38.66 + 5.96° 1.54
16 81.00 +£2.54° -7.24 £0.71° 41.33 £4.03* 425
0 7923 + 3.00° -7.69 = 0.46™ 37.49 £ 1.45* 0
4 81.48 + 1.57° -7.95£0.29° 38.51£4.25% 2.48
0, 5%+ CO, 14% 8 79.87+5.21° ~7.40 £ 0.39® 34.45+4.70° 3.12
12 80.55 + 1.69° -7.19+0.63" 43.84 £2.92° 6.50
16 80.08 +3.05° ~7.35£0.40® 3941 £2.25° 2.13
0 79.23 £ 3.00® ~7.69 % 0.46™ 3749 + 145 0
4 82.50 + 1.60° —-7.87 +0.19° 39.17+0.78° 3.68
0, 5%+ CO, 22% 8 81.46 +1.30° ~7.44 £ 0.50* 38.11£2.77° 2.33
12 76.53 £4.73° -6.83 £ 0.62° 3596 +6.14* 3.22
16 79.84 £ 2.24® -7.04 £0.51® 40.03 £4.57* 2.69
0 79.23 £ 3.00 -7.69 £ 0.46" 37494 1.45° 0
4 82.24 + 1.60° -7.77 £0.34° 39.10+2.61° 3.41
0, 5%+ CO, 30% 8 78.56 + 1.63° ~7.55+0.24% 36.99 £ 1.61° 0.85
12 81.56 £ 1.07* -7.09 £ 0.25° 38.58 £2.95° 2.64
16 78.62 £ 2.26° -736£0.37% 36.56 + 3.81° 1.16

YValues are means of replications + standard deviation. Means with the same alphabet in each column are not significantly different at

p < 0.05 using Duncan's multiple range test.

Table 3. Changes of color in peeled ginger during CA storage 4 days at 25°C

C-I C-11 0, 5% + CO, 6% 0, 5% + CO, 14%0, 5% + CO, 22%0, 5% + CO, 30%
L 62.85+ 1.95%) 67.51+4.15 67.64=139°  63.09+1.73°  6326+£223% 6561 +6.10%
Eterion col a —443+094° 3424220 _456+027° 2894067 —132=1.67  —329+234"
xterior cofor b 34.11£221% 3898 £3.15°  33.63+2.06% 3234+£359%  3043+492° 3778+ 6.68%
AE 0 6.82 4.82 236 484 473
L 7923 £3.00°  79.51+3.46° 79.74+151°  79.48+2.17°  7840+2.96° 7933+ 131°
erior col a ~769+046° 739+049% -695+024*  -T41£027% —7.11+028  —6.99+ 026"
n T
enior color b 3749+ 1.45% 3863 +£545% 3481=£280°  3940=2.07%  38.15+£321%  42.07=2.03*
AE 0 121 2.83 1.95 121 4.63

C-1: Control in initial stage at 25°C
C-I1 : Control in CA storage 4 days at 25°C

UValues are means of replications = standard deviation. Means with the same alphabet in each column are not significantly different at

p < 0.05 using Duncan's multiple range test.
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Fig. 3. Changes in hardness of peeled ginger during CA storage at
10°C.
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Fig. 4. Changes in hardness of peeled ginger during CA storage at
10°C and 25°C.
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2 AZ 16257 1~6 x 10°CFU/gE YelfSltt. Co, &
ol mEpA] vAE S ApolE HA=H CO, 6%, 14%,
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Table 4. Changes in total viable cell counts of peeled ginger during CA storage at 10°C

(CFU/g)
Storage period (days)
0 4 8 12 16
ControlV 283x10°+£ 6,117  3.65x10"£7.78°  9.56x 10"+3.54°  2.50 x 10°+12.73°  1.17 x 105+ 12.02°
0, 5%+ CO, 6% 283x10°£6.11° 6.60x10"+1.41°  940x 107+1.41°  620x 10°+£0.00*  2.40x 10+ 7.07°
0,5%+CO,14%  2.83x10°+6.11>  3.60x 107£5.66°  450x 107+0.719  1.70x 10°+£2.83®  1.41x 10°+3.54°
0,5%+C0,22%  2.83x10°+6.11*  3.75x107+2.12°  7.70x 107+7.07°  1.13x 10°+£4.95°  1.01 x 10® £ 0.00°
0,5%+C0,30%  2.83x10°+6.11*  3.60x10"+2.83"  4.00x 107+ 1.41°  2.65x 107£3.54>  6.35x 107 +4.95°

DN,: 80% + O,: 20%.

PValues are means of replications + standard deviation, Means with the same alphabet in each column are not significantly different at

p < 0.05 using Duncan's multiple range test.
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Table 5. Changes in total viable cell counts of peeled ginger dur-
ing CA storage 4 days at 25°C (CFU/g)

Storage period (days)
0 4

2.83x10°£6.11°2  5.95x10° £ 13.44°
283 x10°+6.11*  1.59 x 10* £ 0.00°
2.83x10°£6.11°  6.15%x 108+ 0.71°
2.83x10°+6.11°  1.50 x 10% % 4.24¢
2.83 x 10°£6.11*  9.90 x 108+ 15.56°

Control"
0, 5% + CO, 6%
0, 5% + CO, 14%
0, 5%+ CO0, 22%
0, 5% +C0, 30%
l)Nzi 80% + O, 20%.
JValues are means of replications + standard deviation. Means

with the same alphabet in each column are not significantly dif-
ferent at p < 0.05 using Duncan's multiple range test.
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