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Abstract

In this study, the quality characteristics and storage properties of gat kimchi added with oyster shell powder and
Salicornia herbacea powder were investigated during a storage time of 80 days at 5°C. After storage for 80 days, the
average calcium contents were significantly higher in the kimchi containing the oyster shell powder and Salicornia
herbacea powder than the control. In addition, the average hardness value was significantly higher in the O4
group(oyster shell powder at 4% and Salicornia herbacea powder at 2%) than the control group, as well as the OS10
group(oyster shell powder at 10% and Salicornia herbacea powder at 2%) during storage for 80 days. The hunter b
value of the O$4 group was significantly lower than the control group. During fermentation, gat kimchi containing the
oyster shell powder and Salicornia herbacea powder had a higher pH and a lower acidity value than the control group.
In terms of sensory evaluation, there were no significant differences between the control and calcium-added kimchi
during fermentation. After 40 days of storage, the OS4 group showed a lower total viable count, as well as lower lactic
acid bacteria, yeast and E. coli, as compared with the control and OS10 groups. Based on the microbia load, the gat
kimchi containing the oyster shell powder showed limitationsin terms of shelf life.
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Table 1. Formulas of gat kimchi added with oyster shell pow-
der and Salicornia herbacea powder

(unit: g)
. Samples”
Ingredient
Control O+ 0s10
Oyster shell powder 0 40 120
Salicornia herbacea powder 0 20 20
Sdted gat 700 700 700
Dried and powdered red pepper 40 40 40
Ground raw red pepper 40 40 40
Fermented anchovy sauce 120 120 120
Ground garlic 12 12 12
Ground ginger 6 6 6
Ground onion 14 14 14
Raw shrimp 24 24 24
Glutinous flour paste 6 6 6
Starch syrup 18 18 18
Sugar 4 4 4
Roasted sesame 14 14 14
L-MSG 2 2 2
Tota 1,000 1,060 1,140

Y Control: Oyster shell powder 0%, Salicornia herbacea powder 0%
OS 4: Oyster shell powder 4%, Salicornia herbacea powder 2%
0S10: Oyster shell powder 10%, Salicornia herbacea powder 2%
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Table 2. Proximate composition of gat kimchi added with oys-
ter shell powder and Salicornia herbacea powder
Samples”
Control oA 0Os10
83.50+1.67 83.82+0.8* 82.16+0.7° 5.53**
054+0.2* 0.40£0.1%°  4.55*

F-vaue

Moisture(%)
Crude protein(%) 0.31+0.1°

Crude lipid(%) 3.28+1.6*° 1.18+02° 1.73+04° 11.18***
Ash(%) 458+0.2° 4.32+0.3° 512+0.3* 18.91****
Fiber(%) 1.79+0.3* 1.84+04° 167+0.3* 050

Carbohydrate(%) 6.54+1.3° 828+1.1% 8.79+0.7° 10.73***

Y See Table 1

2 All values are mean+S.D.(n=12)

¥ Means in the row with different superscripts are significantly
different at p<0.05 level by Duncan's multiple range test

* p<0.05, * p<0.01, *** p<0.0005, **** p<0.0001
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Table 3. Mineral contents of gat kimchi added with oyster shell
powder and Salicornia herbacea powder
(unit: mg/100 @)

Samples”
F-value
Control 0S4 0S10
Ca 64.4+1057°  107.5+49.0° 260.3+552% 8.43***
K  5632¢733%  4680#836 529.2+1050  1.02
Mg  55.6+£2.3% 6L.7+7.7 65.9+23.7 0.35
Na 1316+121.6"° 1098+57.9  1151+2215  0.78
Fe 2.0+1.0™ 2.6+0.7 30+1.2 0.27
Mn 2.0+0.6'° 1.2+0.5 1.1+0.5 0.54
Cu ND ND ND -
Zn  06£0.IN° 0.6+0.2 0.6+0.2 0.20
Y See Table 1

2 All values are meantS.D.(n=12)

¥ Means in the row with different superscripts are significantly
different at p<0.05 level by Duncan's multiple range test

ND: not detected

*** p<0.0005
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Table 4. Hardness of gat kimchi added with oyster shell pow-
der and Salicornia herbacea powder

Samples”
Control o4 0OS10 F-vaue
20869911+ 24215350+ 17652852+
Hardness 207000 78sa280"  eaosesa L+
Y See Table 1

2 All values are mean+S.D.(n=73)

¥ Means in the row with different superscripts are significantly
different at p<0.05 level by Duncan's multiple range test
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Table 5. Hunter's color value of gat kimchi added with oyster
shell powder and Salicornia herbacea powder

Samples”
F-value
Control o4 0S10
L 354+3.6°  36.0£3.8 314277 0.50
a 9.3+5.7° 7.4+4.4° 7.6+4.9° 0.87
b 23.7+4.8  209+29°  215+42%* 2.68*
Y See Table 1

2 All values are mean+S.D.(n=21)

¥ Means in the row with different superscripts are significantly di-
fferent at p<0.05 level by Duncan's multiple range test

* p<0.05
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1 —l— 4% oyster shell powder
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Storage time(days)
Fig. 1. Changes in pH of gat kimchi added with oyster shell
powder and Salicornia herbacea powder during storage

for 80 days at 5+1TC.
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Fig. 2. Changes in total acidity of gat kimchi added with
oyster shell powder and Salicornia herbacea powder
during storage for 80 days at 5+1C.
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Table 6. Sensory evaluation of gat kimchi added with oyster
shell powder and Salicornia herbacea powder

Samples” Evale
-Val U
Control oA 0OS10
Hotness 5.57+1.622"9 578+192 551+1.86 044
Sourness  4.03+1.04"°  3.70+1.03 3.97+1.06 056
Taste 549+1.02%° 558+134 538+120  0.40
Texture  5.88+1.33%°  6.05+1.12 575+1.28  1.13
Flavor 568+1.12% 576+127 551+1.34  0.79
Color 6.09+1.05"°  6.00+1.15 593+1.22 037
Preference  5.94+134" 5954133 6.18+152 022
Y See Table 1

2 All values are mean+S.D.(n=76)
9 NS: Not Significant
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Fig. 3. Changes in totd viable counts of gat kimchi added with
oyster shell powder and Salicornia herbacea powder
during storage for 80 days at 5+1°C.
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