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This study was conducted to examine the quality characteristics of canned kimchi prepared by minimal
thermal processing. Korean cabbage kimchi was fermented at 20°C for several days up to acidity 0.5+0.1%,
was packaged in cylindrical can of 115 mL and pasteurized at low temperature. Thermal processing times
based on Fg value at geometrical center of the can were determined as 23.1, 17.7 and 12.7 min at 65, 70 and
80°C, respectively. The quality changes of the processed kimchi were measured during storage at 20°C. The
pH of pasteurized kimchi was higher than that of unpasteurized control. The number of lactic acid bacteria
was reduced to about 10°~10° (CFU/mL). The pasteurized kimchi product showed better texture and color
values compared to the control, while resulting in the lower carotenoid and ascorbic acid contents. Kimchi
preparation by minimal thermal processing had a positive effect for reduction of sour taste and sour flavor
in sensory quality, but gave adverse effect in acceptability because of off-taste and off-flavor.
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Table 1. Heat penetration parameters of canned kimchi

Pack . Parameters
ackage size -

ag ™0 o) TP €0 i 9 (mnin)
30 cm (H)X75 cm (D) 976 2.9 176 128

100 g (W) can

Oy Heating temperature of retort.
T, Initial temperature of cold point.
Vi Lag factor.

P T emperature response parameter.
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Chlorophyll &2t

Chlorophyll-2 AOACH (18)el] w}a} A] & F-A 5ulj2} 85%
acetone®. & F&3F t}-g 660, 6425 nmol| A FHEE =X
3 T2 o5 Aoz Asksldc.

Total chlorophyll (uI/mL)=7.120D(660 nm)
+16.80D(642.5 nm)
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—2.810D(660 nm)
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Table 2. Condition of thermal processing for inactivating
Lactobacillus plantarum of canned kimchi (Fiy® for heating

phase)”

Heating . Temperature
temperature tirl;llzatﬁlugn) of center at final Ovsgia]ljero
(°C) heating stage (°C)
65 23.1 63.9 239
70 17.7 66.7 285
80 12.7 70.3 399

YInitial food and cooling water temperature were assumed to
be 25 and 20°C, respectively.
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Fig. 1. Changes in pH and acidity of canned kimchi with various thermal processing during storage at 20°C.
@®: Control, [1: 65°C xX24.2 min, A: 70°Cx 185 min, x: 80°C x13.1 min.
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Fig. 2. Changes in viable cell counts of Lactobacillus sp. and Leconocstoc sp. of canned kimchi with various thermal

processing during storage at 20°C.

@: Control, [1: 65°C % 24.2 min, &: 70°Cx 185 min, X: 80°Cx13.1 min.
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Table 3. Changes in texture and color value of canned kimchi with various thermal processing during storage at 20°C

Condition of thermal processing

Day Control 65°Cx242 min __ 70°Cx 185 min _ 80°Cx13.1 min
Max (e) 0 4476°Y 4195° 4115 3952°
g 3 3464° 3977 4004° 3836
Texture NS
Hardness (kg/erm®) 0 496.16 485.63 47556 484.46
3 396.44° 476.26° 412.91° 459.21%
L 0 47.27° 42.16° 40.50° 39.79°
3 39.74° 42.90° 41.66° 40.42°
Color . 0 7.81° 7.83° 8.29° 9.01°
3 7.37°% 7.92 8.85 9.42
b 0 30.72° 33.05° 34.47° 35.08°
3 31.88° 31.75° 34.14° 34.80°

YData were significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05 level of significance.
Dy alues are not significantly different among sample at p<0.05.
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e} 22 A= 5 24 W chlorophylle] &3] vte =
$E= ] 849 pheophytine 2 Waly] WjFd ez A
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7} R A EE Fetel AEE ok £X4o) JakEc} 1 57 A} Fig. 32 AR 0, 384 HL9dA= &5

Table 4. Changes in carotenoid, chlorophyll and ascorbic acid contents of canned kimchi with various thermal processing

during storage at 20°C (mg%)
Da Condition of thermal processing
y Control 65°C X 24.2 min 70°C X 18.5 min 80°C x 13.1 min
Carotencid 0 6.341 +0.02V%2 5.877+0.03° 5.603+0.05° 4.313+0.03°
3 5.548+0.02° 4903%0.01° 453840.09° 4.088+0.03°
Total chlorophyll 0 0.742+0.012 0.715+0.01™ 0.688+0.03> 0.671+0.02°
Y 3 0.704+0.02* 0.681+0.01% 0.6680.03" 0.673+0.01*
0 0.442+0.01° 0.420+0.02* 0.399+0.02° 0.409+0.01°
Chlorophyll a 3 0.433+0.03° 0.409£0.02° 0.390£0.03" 0.380£0.01°
Chlorophyll b 0 0.300+0.01% 0.295+0.01% 0.290+0.01° 0.266+0.02°
Y 3 0.272+0.01% 0.273£0.01% 0.270+0.01% 0.263+0.01°
Ascorbic acid 0 4.491+0.05 3.899+0.01° 3.575+0.05° 3.056+0.12¢
3 4.234+0.05 3.454+0.17° 3.08210.03° 2.665+0.04°

D
Mean£SD.
“Data were significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05 level of significance.



Appearance
10

_~Sour flavor

Hardness = = Off flavor

Off taste™ \*Sour taste

0 day

B FAZ A FHEA 759
Appearance
8
Crispness ~_ =@Sour flavor
Hardness ="~ v Off flavor
Off taste™ our taste

After 3 days

Fig. 3. QDAY profile of canned kimchi with various thermal processing after 0 day and 3 day storage at 20°C.

. Control, [: 65°C X 24.2 min, A: 70°C X 185 min, x: 80°Cx13.1 min.
Sen@ory characteristics rate on 9-point scale: from 1-extremely bad to 9-extremely good in evaluation of appearance; from 1-extremely
weak to 9-extremely strong in evaluation of sour flavor, off flavor, sour taste, off taste, hardness and crispness.
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