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Changes in Fermentation Characteristics of Kimchi Added with Leek
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Abstract

The effect of addition in different amounts of leek(4, 8, 12% respectively) during fermentation of kimchi
was investigated. Fermentation characteristics such as pH, acidity and total reducing sugars as well
as microbiological properties were determined. During fermentation, pH was more slowly lowered in
kimchi added with leek than in control and titrable acidity of these kimchi was lower than that of control.
Viable cells of total bacteria and lactic acid bacteria in these kimchi were higher than that of control during
fermentation. Content of total reducing sugars was higher than that of control. Three kinds of reducing
sugars such as fructose, glucose and galactose were detected and the dominant one appeared to be fructose.
These results suggested that addition of leek seems to retard fermentation of kimchi due to their anti-
microbial actvity.
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Table 1. Ingredient ratios of various kimchi %(w/w) Roy, USA)Z 520nmolA] &2 5 & &3 st} A
Ingredients Control LK4 LK8 LKi12 3 399 k-8 D-glucose(Showa) & AFE-310] glu-
Salted Korean cabbage 100 100 100 100 cose XA FFAE UE F glucose?] Y22 A A3}
Garlic 2 2 2 2 o3t}
Red pepper powder 2 2 2 2
Ginger 1 1 1 1
Fermented shrimp sauce” 3.6 36 36 36 shelct =4
Leek 0 4 8 12
YUnit: ml Algye #9924 2 7] A A& o FA] (whatm-

Control, LK4: leek(4%) added kimchi, LK8: leek(8%) added
kimchi, LK12: leek(12%) added kimchi
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Table 2. Conditions for measuring amount of reducing sugar by HPLC

Carbohydrate analysis column 3.9 X 300mm, Waters

Waters 410 Differential Refractometer(Internal temp. : 50°C, Sens.: 128)

Column

Column oven tempt. 35°C

HPLC pump Waters 510

HPLC injector Waters 712 WISP
Detector

Solvent 80% CH3CN+20% H;O
Elution Isocratic method

Flow rate 1.0ml/min

Run time 20min

Equil. time 10min

Injection vol. 1ul
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Fig. 1. Changes in pH and acidity of various kimchi sam—
ples during fermentation at 15°C.
Control(—m—), LK4(—a—) * leek(4%) added kimchi, LK8
(---): leek(8%) added kimchi, LK12(—e—): leek(12
%) added kirnchi
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Fig. 2. Changes in total viable cell number of various
kimchi samples during fermentation at 15°C.
Control(—), LKA(—a—): leek(4%) added kimchi, LK8
(-—7-): leek(8%) added kimchi, LK12(—e—): leek(12
%) added kimchi
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Fig. 3. Changes in the cell number of lactic acid bacteria

of various kimchi samples during fermentation at
15°C.

Control(—), LK4(—a—): leek(4%) added kimchi, LK8
(-—--)t 1eek(8%) added kimchi, LK12(—e—): leek(12
%) added kimchi
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Fig. 4. Changes in contents of total reducing sugar of var-
tous kimchi samples during fermentation at 15°C.
Control(—m—), LK4(—a—): leek(4%) added kimchi, LK8
(-=<7-): leek(8%) added kimchi, LK12(——): leek(12
%) added kimchi
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Table 3. Changes in composition of reducing sugars in kimchi juice from various kimchi samples during fermentation

at 15°C (mg/ml)
Reducing sugar Kimchi Fermentation period(days)
composition samples 0 1 2 3 5 7 9
Control 6.10° 6.84° 4.26° 2.98° 1.45% 1.03° Lor®
Fructose LK4 5.20° 6.28° 4.16° 2.66° 2.27° 1.922 183
LK8 557 7.00 4.30° 314 291° 2.04 2.07
LK12 6.04° 6.35° 4.44° 3.36° 3.00° 2.00° 208"
Control 2.55% 2.78° 1.87° 156" 1.42% 0.99° 0.69°
Glucose LK4 2612 393® 3.39° 2.19% 237 197 1.48°
LKS8 3.01° 5.28° 3.18° 2.37° 1.97® 1.92° 1.80°
LK12 2.86° 490%™ 2.89° 2.40° 1.95% 1.98° 181°
Control 1.66° 2.67° 553 6.95° 12.04° 12.99% 14.13°
Galactose LK4 1.55° 180° 4.80° 9.80° 13.39° 1459° 10.65®
LK8 1.48° 154° 4.80° 11.34° 14.03° 10.04° 10.15®
LK12 1.34° 1.50® 462° 11.36° 10.69° 1159° 782

Control, LK4: leek(4%) added kimchi, LK8: leek(8%) added kimchi, LK12: leek(12%) added kimchi
ab,c=means with the same letter are not significantly different at the 5% level using Duncan’s multiple range test.
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