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Kimchi Preparation with Brined Chinese Cabbage
and Seasoning Mixture Stored Separately

Wan-Soo Park, In-Seon Lee, Young-Sook Han and Young-Jo Koo

Korea Food Research Institute

Abstract

The brined Chinese cabbages and kimchi seasoning mixture were separately stored and used for
preparation of kimchi and the alternative method of conventional kimchi-manufacturing process was
investigated. Chinese cabbages brined with 3% and 7% salt contents were stored at 0C and 10C,
and kimchi seasoning mixture without salt was stored at 4C and 10C. The changes in pH and total
acid of the cabbages were significantly slowly for the brined cabbage of 7% salt and storage at 0C.
Microbial growth including lactic acid bacteria were also increased slowly at 0C. But, pH and total
acid content of the kimchi seasoning mixture were not changed significantly at both temperatures
during storage. Sensory evaluation on the kimchi samples showed that the modified method of kimchi
preparation with separately stored seasoning mixture and brined cabbages is useful industrially or

at home.
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Table 1. Types of seasoning mixtures and brined cab-
bages used for kimchi preparation

Brined cabbages(BC)

Freshly 2% BC
7% BC stored at 0C and 10T
3% BC stored at 0C and 10C

Seasoningmixtures(SM)

Fresh SM
SM stored at 4T
SM stored at 10T
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Fig. 1. Changes in pH and total acid content of 3%
brined Chinese cabbage during storage at 0°C and 10
°C

B—W; pH of 3%-0C, ¥—x; TA of 3%-0C, - —+; pH
of 3%-10C, 1—0; TA of 3%-10C
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Fig. 2. Changes in pH and total acid content of 7%
brined Chinese cabbage during storage at 0°C and 10

°C
m—MN; pH of 7%-0C, +- »; pH of 7%-10C, _.—1J;
TA of 7%-0C, U—ii; TA of 7%-10C
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Fig. 3. Changes in salt content of 3% and 7% brined
Chinese cabbage during storage at 0°C and 10°C
|- 3%-0C, +—+; 3%-10C, *—=; 7%-0C, O—LJ;
7%-10C
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Fig. 4. Changes in total cell count of 3% and 7% brined
Chinese cabbage during storage at 0°C and 10°C
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Table 2. Changes in microbial population of Chinese
cabbages during saiting process

Microbial Cell Number(cfu/g)
Total Microbial — Lactic Acid

Celis Bacteria

Raw Cabbages 1.5X 107 2.2X10°
3% brined Cabbages 3.4X10° 6.7X10°
7% brined Cabbages 7.3X10° 58X 10°
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Fig. 5. Changes in lactic acid bacteria cell count of
3% and 7% brined Chinese cabbage during storage at
0°C and 10°C
B—8; 3%-0C, +—+; 3%-10C, x—%; 7%-0T, 0—'7;
7%-10C
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Fig. 6. Changes in pH and total acid content of kimchi
seasoning mixture during storage at 4°C and 10°C

Wm—N; pH of 4T -storage, *—=; pH of 10T -Storage,
O0—1; TA of 4T -storage, +—+; TA of 10C -storage
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Fig. 7. Changes in total cell count of kimchi seasoning
mixture during storage at 4°C and 10°C
H—W; 4C -Storage, +— -: 10T -Storage
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Table 3. Sensory evaluation* of kimchi prepared with 3% and 7% brined cabbages(BC) in short storage and season-

ing mixture(SM) in short storage(17 days) at 4°C

) 3% SC 7% SC
Attributes Control? — R . .
oc? 10C? ocy 10T

Juiciness 52+ 23 457 1.3 59+ 1.0 53+ 16 56+ 13
Sourness 35+ 13 50+t 16 4.9+ 17 42+ 16 38+ 15
Saltiness** 39+ 14" 3.8+ 1.8% 46t 19 26+ 1.6° 2.7+ 12°
Off-flavor 4.7+ 23 44+ 22 53+ 13 4.3+ 1.8 39+ 16
Firmness 501 20 49114 6.0+ 1.7 47113 48+ 1.8
Color 48+2.2 51+ 1.7 59+t 1.5 53+ 1.1 48+ 18
Preference** 3.3+ 14% 42+ 1.9 46t 2.1 24+ 13° 34+ 13®

YFresh 2% BC+fresh SM

3% BC stored at 0C for 39 days
3% BC stored at 10C for 39 days
7% BC stored at 0C for 25 days
7% BC stored at 10C for 25 days

*Sensory test(very good, 9; acceptable, 5; very poor, 1) by n=10 persons, and points were expressed as meant standard

deviation.

**Means with the same superscripts in a row are not significantly different(P<0.05).
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Table 4. Sensory evaluation* of kimchi prepared with 3% and 7% brined cabbages(BC) in short storage and season-
ing mixture(SM) in short storage(17 days) at 10°C

] 3% SC 7% SC
Attributes Control? — - - —
oc? 10T® ocY 10c»
Juiciness 48+ 25 51x2.1 58+ 19 56t 2.0 51+ 1.7
Sourness 39+ 1.7 36t 13 51+ 13 36+t 1.7 41115
Saltiness 42+19 28+ 18 46+ 14 41+19 27+ 16
Off-flavor** 3.8+ 1.9% 3.9+ 1.5® 49+ 1.6 27+1.3" 3.3+ 1.4°
Firmness 46+ 13 45+ 15 45+ 1.0 44+ 13 44118
Color 46122 49+ 25 51t 18 49+19 55t 16
Preference** 29+ 1.1° 33+ 1.9° 50+ 1.9° 3.1+ 120 35+ 1.0°

1-9 refer to Table 3
*Sensory test; refer to Table 3
**P<0.05; refer to Table 3

Table 5. Sensory evaluation* of kimchi prepared with 3% brined cabbages(BC) in long storage and seasoning
mixtures(SM) in mid storage

) 3% BC Fresh BC
Attributes Control? — - - - - ,‘
Fresh SM? 4T SM¥ 10C SM? 4C SM? 10C SM®

Juiciness™** 75+ 142 59+ 1.9% 56+ 1.7% 6.0+ 1.2 52+ 1.2 6.8+ 1.1®
Sourness*** 6.3+ 1.4 44+08° 39+ 14° 46+ 1.1° 441 13° 50+ 1.1°
Saltiness*** 6.7+ 1.2% 42+23° 46+ 1.6° 53+ 2.1® 38+ 1.4° 52+ 1.0®
Off-flavor*** 70+ 19 35+ 1.1° 4.3+ 1.2 51+ 1.6° 33+ 1.3 53+ 18"
Firmness**** 7.1+1.32 49+ 15 47115 5.84 1.0M 49+ 1.0° 6.4+ 1.2%
Color*** 73+1.3 55+ 17 4.0+ 1.99 45+ 1.8 34+ 134 6.0F 1.8
Preference**** 76+ 1.12 43+ 15 41+ 14¢ 57+ 1.2 28+134 6.2+ 0.8"

YFresh SM+Fresh 2% BC

YFresh SM+3% BC stored at 0C for 90 days

¥SM stored at 4C for 68 days+3% BC stored at 0C for 90 days

“SM stored at 4C for 68 days+Fresh 2% BC

9SM stored at 10C for 68 days+3% BC stored at 0C for 90 days

®SM stored at 10C for 68 days+Fresh 2% BC

*Sensory test; refer to Table 3, ** P<0.05, **P<0.01, ***P<0.001; refer to Table 3
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Table 6. Sensory evaluation* of kimchi prepared using
seasoning mixtures(SM) in long storage and fresh 2%
brined cabbage(BC)

Fresh BC

Attributes Control? - - -

4C SM? 10C SM¥
Juiciness 64+ 1.1 57+ 18 50+12
Sourness** 50+ 1.1 36+ 12" 34+ 1.2°
Saltiness 39+ 20 31+ 17 31+ 15
Off-flavor** 6.6+ 1.1% 46x 18 4.3+ 1.8
Firmness** 65+12° 47+17%  43+13°
Color*** 7.2+ 1.3 46+ 05° 3.1+ 0.7¢
Preference*** 59+ 1.4° 37+12"  31+11°

UFreshly seasoning mixture

YSeasoning mixture stored at 4C for 90 days
YSeasoning mixture stored at 10T for 90 days
*Sensory test; refer to Table 3

*»P<0.01, **P<0.001; refer to Table 3
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