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Quality Characteristics of Treated with Mild Heat and Minced
Ginger during Storage

Dongman Kim"'
'Korea Food Research Institute, Seongnam 463-746, Korea

Abstract

Mild heat treatment was applied to ginger rhizomes to achieve shelf-life extension for fresh minced ginger. The
rhizomes were treated at 45, 50, 55, or 60°C for different periods of time, minced, and stored at 10°C for 9 days.
Microbial levels in minced fresh ginger decreased with increases in temperature and duration of heat treatment.
The non-treated and treated samples did not significanly differ in color at the initial stage of storage. Changes
in color were detected after 3 days, and accelerated after that time. The AE value of control samples reached
12.42, whereas that of treated samples (except when 45°C was applied for 60 min) ranged from 7.67 to 10.96,
after 9 days. There was no significant difference in initial pH value between control (pH 6.09) and treated (pH
6.046.20) samples. The pH of control samples increased to 8.02 after 9 days, whereas pH values of samples treated
at 50°C and 60°C ranged from pH 6.807.83 after 9 days. The percentage of control drip was 25.65% at the initial
stage of storage, which was lower than those of treated samples. Drip increased to 38.63% in the control and
to 34.2038.44% in treated samples after 9 days. The sensory characteristics of the control samples were similar
to those oftreated samples at the initial stage of storage. After 6 days, the control and some treated samples developed

off-flavorsand discoloration. However, samples treated at 50 °C for 60 min retained favorable quality characteristics
for 9 days after storage.
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Fig. 1. Changes in internal temperature of peeled ginger rhizome during mild heat treatment 45T, 50°C, 55°C and 60°C)
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Fig. 2. Changes in microorganisms of peeled ginger rhizome during mild heat treatment (45C, 507, 55C and 60°C)
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MWalue are meanststandard deviation. Means with the same letters are not significantly different at p<0.05 using Duncan’s multiple range test.
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Table 1. Changes in Hunter color values of mild heat treated (45C, 58, 55C and 60C) and minced ginger during storage at 10
for 9 days

Treatment Storage time (day)
0 3 6 9
Control 69.96+1.34™% 67.30+0.44" 64.29+0.69 63.98+0.3"
30min 70.29+0.70°* 70.13+0.78" 70.69+091* 70574096
. 60min 68.05+0.79™* 67.5040.91™ 68.22+1.00¢ 6712089
90min 65.04+0.73"¢ 65.350.76" 66.51+0.57 65.68+1.22°
120min 64.630.57™ 62.59+1.89 64.62£0.59* 63.82+1.28°
30min 71484105 70.99:1.01™ 70.08+1.25% 7081£146”
. 60min 67.6610.60” 68.02£124° 67.09+1.1% 68.78+1.02°
Yrmin 67.06+0.63"* 68.13+1.40" 66484049 67.62£1.19%
L 120min 6632087 67.19:098" 65.38+1.00" 65.5740.59%
15min 69.7240.62°* 69.99+0.61™ 69.56+0.65" 69.38:0.85"
s 0min 66.97+0.52°% 67.66+1.14™ 68.70:1.30" 67.15:093"
45min 66.43:0.60°% 67.00+0.78" 66.66:+0.49™ 66.12:0.67°
60min 66704114 66.39:081" 66.55£1.27°* 65.46:0.77°
Smin 7067061 69.34:042" 68.8940.36™ 68.5410.59™
. 10min 67.06+1.12°% 66.99+0.97" 68.26:094™ 66.36+1.39™
15min 67.18+1.00% 66.71+045" 67.19+1.29™ 66.374091%
20min 66700978 65.3810.45° 65.65:0.89 66.19:093"
Control 0 3.80%* 1055° 1247
30min 1.56 354% 876" 1023"
. 60min 175" 381 899 13.66'
90min 250" 315 707+ 1096°
120min 163 399°% 758 1107
0min 231" 4107 623" 872*
0 60min 231" 353* 581" 8.18*
90min 218 448 7.18*% 1061"
AE 120min 268" 3.65% 6.38" 1062*
15min 3.14% 495 6.96™ 767
s 30min 185* 427 678 8.13%
45min 272" 4,185 5.90% 931"
60min 423 495" 8.26™ 1045"
Smin 283%™ 466™ 622 772
. 10min 325° 601° g44™ 9.3
15min 270" 4,140 6,69 769
20min 283 5.16 7.88* 8.38*

Walue are meanststandard 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 sensory characteristics of mild heat treated (45T, 50T, 55C and 60°C) and minced ginger during

storage at 10C for 9 days

Storage time (day)

Treatment Overall Color Scent
0 3 6 9 0 3 6 9 0 3 6 9

Conrol ~ 47:05™  33:05° 28:04™ 17:05  45:05% 38104™ 28:04° 25:05%  50:00° 32:04° 28:04™  13:05'
min 48047 3804 25:057  17:05°  48+04°  40:00° 33:05° 22:047  50:00' 37005 25105 17605
Omin 45105  35:05% 28:04™ 18:04° 48:04°  40:00° 32:047  20:00°  50:00° 33:05% 28104™ 17:05%
se Omin  45:05™ 37:05% 27105  18+04°  48:04° 37:05° 30:00° 20:00°  48:04' 33105 25:05°  18:04*
120min  45:05™ 37+05% 23:05" 18104  48:04"  33:05° 30:007 20:00° 47:05  38:04° 25105  17:05*
Wmin  48:04°  40:00°  33:05°  22:04%  50:00°  40:00° 37:05°  32:04"  48:04°  40:00' 32:04°  25:04"
- 60min  50:00°  42:04' 33:05"  28:04° 50:00° 43+05°  40:00° 30:00° 50:00° 40:00° 32:04°  28+04°
Omin  48:04° 38:04™ 30:00™ 22:04%  50:00°  40:00° 32:04%  30:00° 48:04" 40:00° 30:00% 17:05*
20min  48:04°  38:04™ 30:00™ 20:00° 48:00° 40:00° 32:047 28:04" 48:04° 40:00° 30:00™ 18104
I5min  48+04° 38:04™ 32:04% 204007  47:05° 37:05%  30:00¢ 30:00% 47:05°  38:04' 32:04° 20:00%*
S5 0min 47105 38:04™ 30:06™ 25:05° 48:04° 38:04™ 30:00¢ 30:00° 48:04' 40100' 30100™ 25:05™
45min - 47105 38:04™ 33105  27:05  48:04  40:00° 32:04% 23105 48104  40:00° 33:05°  27:05°
0min 4705  37:05% 30:007° 22:04°  48+04° 38:04™ 301007 25405 48:04° 40:00' 32:04°  20:00°
Smin - 42604°  37:05%  30400™  20:00°  50:00° 35:05° 33:05° 3.0:00° 42:04°  40:00° 30:00™ 15:05%
- 0min  43:05% 37:05™ 25:057 20:00° 48:04" 33:05 320047 28:04™ 48:04° 38:04" 23:05° 20:05™
I5min  4.5:05%  35:05% 2705  20400° 42+04c  37:05bc  32:04% 28:04% 47:05°  38:04' 28:04™ 18:04%
0min - 45105%  35:05° 27:05™  20400° 42:04c 35:05bc  30:00° 27:05 45:05° 37+05° 27:05  18+04*

"Value are meanststandard 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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