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ABSTRACT

This study was performed to investigate the effects of dried powders of pine needle,
pine pollen, green tea and horseradish on preservation of Kimchi-yangnyum. The
physicochemical and microbial changes of Kimchi-yangnyum were investigated during
30-days preservation. The changes of pH, total acid, and number of total viable cell,
lactic acid bacteria, E. coli of the Kimchi-yangnyum were insignificant. And the addition
of pine needle powder were more effective to suppress fermentation than that of pine
pollen or green tea or horseradish.
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(Table 1) Ingredients ratio of Kimchi-yangnyum

IIngredients Control  Pine Needle Pine Pollen Green Tea Horseradish
Red pepper powder 168 168 168 168 168
Garlic 100 100 100 100 100
Ginger 40 40 40 40 40
Onion 100 100 100 100 100
Pear 100 100 100 100 100
Paste(Glutinous rice) 132 132 132 132 132
Salt-fermented shrimps 50 50 50 50 50
salt-fermented 150 150 150 150 150

Northern sand lance juice

Radish 50 50 50 50 50
Sugar 20 20 20 20 20
Grain syrup 30 30 30 30 30
MSG 10 10 10 10 10

3% Pine needle Pine pollen Green tea  Horseradish

Salt water powder powder Powder Powder

50 50 50 50 50
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<Fig. 1> Changes of pH in Kimchi-yangnyum during storage at 4T.
(C; control, PN; pine needle, PP; pine pollen, GT; green tea, HR: horseradish)
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<Fig. 2> Changes of titrated acidity in Kimchi-yangnyum during storage at 4.
(C; control, PN; pine needle, PP; pine pollen, GT; green tea, HR; horseradish)
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{Table 2> Changes of salt concentration in Kimchi-yangnyum during storage at 4T

Sample Salt concentration (%)

name 0d 5d 10d 15d 20d 25d 30d

Contol 19 19 16 15 19 17 17

Pine needle 1.8 1.7 1.5 1.3 1.5 1.4 1.4

Pine pollen 1.8 1.6 1.4 1.3 1.4 14 13

Green tea 1.7 1.6 1.4 1.3 14 1.5 14

Horseradish 1.7 1.6 1.6 1.3 1.5 1.5 1.6
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<Fig. 3> Changes of total viable cell numbers in Kimchi-yangnyum during
storage at 4C.
(C; control, PN; pine needle, PP; pine pollen, GT; green tea. HR: horseradish)
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<Fig. 4> Changes of lactic acid bacteria numbers in Kimchi-yangnyum during storage
at 4C.
(C. controf, PN; pine needle, PP; pine pollen, GT; green tea. HR; horseradish}
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{Fig. 5> Changes of E. coli form group bacteria numbers in Kimchi-yangnyum
during storage at 4T.
(C; control, PN; pine needle, PP; pine pollen, GT; green tea, HR; horseradish)
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<Fig. 6> Changes of E. coli numbers in Kimchi-yangnyum during storage at 4.
(C; control, PN; pine needle, PP; pine pollen, GT; green tea, HR; horseradish)
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