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The Effects of Low Temperature Heating and Mustard Oil
on the Kimch: Fermentation
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Department of Food and Nutrition, Yonsei University

Abstract

In order to investigate the method for extension of shelf-life of Kimchi, the effect of low tem-
perature heating and addition of mustard oil on pH and total acidity of Kimch: during storage at
15°C were studied. Mustard oil was found to have the antimicrobial effect on the major lactic acid
bacteria of Kimchi such as Lactobacillus plantarum, Lactobactllus brevis, Leuconostoc mesenteroides
and Pediococcus cerevisiae. Addition of 200 p.p.m. mustard oil, 0.1% mustard powder and 0.01%
H,0, to Kimchi effectively reduced the fermentation rate of Kimchi. Low temperature heating of
salted cabbage and addition of 200 p.p.m. mustard oil and 0.01% H,0, to seasonings extented the
time reaching optimum ripening of Kimchi about 2.5 times longer than control. Combination of
low temperature heating, addition of mustard oil and H,0, to seasonings and post low tempera-
ture heating delayed fermentation time of Kimch: about 5 times longer than control after 15 days
storage at 15°C.
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Table 1. Composition of Kimchi materials

Materials Amount; (g

Salted Chinese cabbage 1,000

Red pepper powder 25
Garlic 8
Ginger 5
Mono sodium glutamate i
Xanthan gum 01
Fermented anchovy juice (23% NaCl) 10 mf
Salt adjust to 3% NaCl
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KFCC 11542 IFO 3070
KFCC 11324 IFO 12060
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Leuconostoc mesenteroides
Loctobacillus brevis
Pediococcus cerevisige
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Table 2. Additives and blanching treatment of Kimchi
samples

Sample No. Additives and blanching treatment

Control Kimchi

Control Kimchi + Mastard oil

Controt Kimchi + Mustard powder

Control Kimchi + Mustard oil + Mustard powder
Contro! Kimchi + Hydrogen peroxide{H,0-)
Preheating + Control Kimchi + Mustard + H,0,
Preheating + Control Kimchi + Mustard + H,0,
+ Postheating
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Table 3. Antimicrobial activity of mustard oil on lactic
acid bacteria (unit: C.F.U.)

No. of lactic
Lacticacid Bacteria Samples acid bacteria
after 24 hrs
. control 8.70x10°
Leuconstoc mesenteroids
mustard oil treated  2.70x 10¢
Control 1.27 %1010
Lactobacillus brevis .
mustard oil treate 1.40x 10
control 1.31x10%
Lactobacillus plontarum .
mustard oil treated  1.20x 10¢
control 1.07x 1010
Pediococcus cerevisiae
mustard oil treated  1.00%.10%
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Fig. 1. The change of pH and total acidity of Kimchi with
and without additives, and fermented at 15°C.
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Fig. 2. The change of total plate counts during the fer-
mentation of Kimchi added antimicrobials.
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Table 4. Results of sensory evaluation of Kimchr after 15
days of fermentation at 15°C

Kimchi samples Taste® Texture
X £S.D. X £S.D.

Ky 2.020.63 3.5x1.11

K, 4.2+1.02 4.3:0.74

Ks 4.3+0.95 4.0+0.80

Ka 4.1+0.64 4.5+0.78

Ks 4.0+0.83 4.1+0.83

K, : Control Kimchi ol P 0.05

X : Mean Value
S.D. . Standard Deviation

K, Kimchi with mystard oil
Kj: Kimchi with mustard powder
K4: Kimchi with mustard oil +
mustard powder
Ks: Kimchi with H;0,
Results by scoring test 5: excellent 4: good 3: moderate
I 2: poor 1: very poor

Table 5. Duncan’s wultiple range test of sensory eva-
luation data for Kimchi samples

Ks Ko K¢ K K
43 42 41 40 20
K, K, Kg Ky K
45 43 41 40 35

Taste sample overage

Texture  sample average

K, : Control Kimchi

Ky : Kimchi with mustard oil

Ks: Kimchi with mustard powder

K,: Kimchi with mustard oil + mustard powder
Ks: Kimchi with HyO;
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Fig. 3. The change of pH and total acidity of Kimchi with
and without additives or heating, and fermented at
15°C.

T.A.: Total Acidity
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Fig. 4. The change of total plate counts during fermen-
tation of Kimchi added antimicrobials and low tempera-
ture heating.

Table 6. Results of sensory evaluation of Kimchi after 15
days fermentation at 15°C

Kimchi samples Teste® Texture®
X +S.D. X £S.D.
K; 2.0£0.63 3.5:1.11
Ky 451076 4.3£1.01
Ky 4.0£0.80 4.1£1.19
K, : Control Kimchi o); P 0.05
Ky : Kimchi with lowtemperature X; Mean Value

heating + mustard + Hy0, S.D.; Standard Deviation

K3: Kimchi with lowtemperature
heating + mustard + H,O, + post heating
Results by scoring test 5: excellent 4: good 3: moderate

2: poor 1: very poor
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Table 7. Duncan’s multiple range test of sensory eva-
luation data for Kimchi samples

Ka Ks K
Taste sample average

4.3 4.0 2.0

Ka K3 Ky
Texture sample average

4.3 4.1 3.5

K} : Control Kimchi

Ko: Kimchi with lowtemperature heating + mustard + H,O4
Kqa: Kimchi with lowtemperature hectinlg + mustard + H,O4 +
post heating ‘
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