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Abstract

This study was intended to observe the effect of the addition of soused shrimp(5%,10%) and/or cooked
glutinous rice flour(2.5%) on the changes of low molecular nitrogen compounds content of Kimchi during
fermentation at 10C for 14 days. The pH, total acidity, free sugar, nitrite, dimethylamine(DMA) and volatile
basic nitrogen(VBN) contents were measured. The nitrite contents were approximately 0.16 to 1.31 mg/Kg
at the inital stage of fermentation. It was found that the nitrite contents of Kimchi samples with 10% soused
shrimp(S;, GS;) were relatively high among the Kimchi samples. However, nitrite was not detected after
the stage of optimum maturity in all Kimchi samples. The dimethylamine(DMA) content of Kimchi samples
were increased during the fermentation with increasing the soused shrimp concentration. Cooked glutinous
rice flour enhanced the DMA production of Kimchi with soused shrimp. DMA content were 0.93-1.2 mg/kg
at initial stage end 1.6-2.26 mg/kg at final stage of fermentation of the Kimchi with soused shrimp. As the
fermentation period increased, the VBN contents of Kimchi samples with soused shrimp(S,, S;, GS;, GS;)
were apparently higher than those of Kimchi samples without it(C, G). Though the soused shrimp enhanced
the volatile basic nitrogen production but cooked glutinous rice did not affected VBN production during Kimchi

fermentation.
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Table 1. Composition of Kimchi ingredients

Ingredients

Salted Chinese Cabbage 100  (4000)

Ratio (in grams)

Garlic 3 ( 120)

Green Onion 5 (200)

Ginger 1 ( 40)

Red Pepper Power 2 ( 80

Soused Shrimp 5 ( 200), 10 (400)
Glutinous Rice Power 25 ( 100)

Water 10 ( 400)

Salt 2.84 ( 113.6)
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Table 2. Changes of pH and total acidity during the fermentation of various formulated Kimchi at 10T.

Specificity of Sample

Fermentation period (Days)

0 2 4 6 8 10 12 14

Control pH 570  5.00 4.65 4.60 4.60 4.50 445 4.45
TA 0.05* 025 0.29 0.32 041 0.51 0.53 0.58

5% Shrimp pH 6.10 5.00 4.70 4.60 4.55 450 4.50 445
TA 0.05 0.27 0.36 041 0.55 0.57 0.62 0.65

10% Shrimp pH 6.40 5.30 4.70 4.65 4.55 4.50 445 445
TA 0.05 0.26 0.38 0.46 0.57 0.67 0.75 0.77

Glutinous Rice pH 5.90 4.71 4.60 4.50 445 4.40 440 4.40
TA 0.06 0.28 0.33 0.44 0.47 0.50 0.54 0.63

Glutinous Rice+5% Shrimp pH 6.00 4.90 4.60 4.58 4.50 445 445 4.40
TA 0.05 0.35 0.40 0.45 0.54 0.63 0.70 0.72

Glutinous Rice+10% Shrimp pH 6.40 5.30 4.75 4.66 4.57 4.55 450 4.50
TA 0.50 0.27 0.46 0.48 0.57 0.67 0.73 0.75

TA: Total acidity(% lactic acid), *:

Data are means of 3 replication.
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Fig. 1-1. Comparison of free sugar content and total
acidity during the fermentation of Kimchi soused sh-
rimp at 10C.
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Fig. 1-2. Comparison of free sugar content and total
acidity during the fermentation of Kimchi with gluti-
nous rice flour and soused shrimp at 10C.
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Table 3. Changes of nitrite and dimethylamine content during the fermentation of Kimchi at 10C.
unit(mg/kg)
Specificity Nitrogen Fermentation period (Days)
of Sample Compounds 0 2 4 6 8 10 12 14
Control Nitrite-N 0.17* 0.15 014  Trace Trace Trace ND ND
DMA 0.12* 0.14 0.46 0.48 0.31 0.21 0.20 0.24
5% Shrimp Nitrite-N 0.22 0.23 010 Trace Trace Trace ND ND
DMA 1.07 0.97 0.94 1.04 0.70 115 0.90 1.60
10% Shrimp Nitrite-N 0.28 0.23 0.14 Trace Trace Trace ND ND
DMA 0.93 128 1.00 1.80 151 1.77 151 2.50
Glutinous Nitrite-N 0.16 0.11 Trace Trace Trace Trace ND ND
Rice DMA 0.18 0.19 041 0.40 0.49 0.48 0.21 0.24
Glutinous Nitrite-N 0.20 0.18 013  Trace Trace Trace ND ND
Rice+5% Shrimp DMA 1.20 0.92 1.35 1.30 1.21 0.95 2.15 2.26
Glutinous Nitrite-N 0.31 0.25 0.16 Trace Trace Trace ND ND
Rice+10% Shrimp DMA 1.20 151 1.86 1.70 1.80 2.50 240 2.30
DMA: Dimethylamine, Trace: below 0.1 ppm, ND: Not detected, *: Data are means of 3 replications.
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Fig. 2-1. Changes of volatile basic nitrogen content
during the fermentation of Kimchi with soused sh-
rimp at 10C.
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Fig. 2-2. Changes of volatile basic nitrogen content
during the fermentation of Kimchi with glutinous rice
flour and soused shrimp at 10T.
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