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Abstract
An attempt was made to establish a simple and rapid method for the evaluation of Kimchi quality. Four
kinds of Kimchi included one home made traditional Kimchi were stored at 4°C and 25°C and biochemical
changes, including pH, total acidity, volatile acidity, volatile basic nitrogen, vitamin C, NaCl, glucose, nitrite
and resazurin value were determined and tested for the relationship with sensory evaluation. The change in
pH, total acidity and resazurin value were highly correlated with the the sensory maturity of Kimehi. Resazurin
value was strongly influenced by the sample dilution and fermentation temperatures. It was concluded that

resazurin test with sample solution of 2v4% could be used as a rapid method for the estimaiion of the maturi-
ty of Kimchi.
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Fig. 1. Experimental sample design
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Table 1. Change of resazurin colour index on dilution of Kimchi samples

Kimchi, maximal sour”

Kimchi, optimal sour®

% sample Resazurin % sample Resazurin
solution colour index solution colour index
0.1-0.2 ultra blue 1.0 1.0 ultra blue 1.0
0.3-0.4 violet 2.0 2.0 ultra blue 1.0

0.5 bright violet 3.0 3.0 ultra blue 1.0
0.6-0.7 red violet 4.0 4.0 dark violet 1.5
0.8-1.0 prink 5.0 5.0 drak voilet 1.5

2.0 pink 5.0 6.0 violet 2.0
3.0-5.0 red pink 5.9 7.0 violet 2.0
6.0-8.0 red 6.0 8.0 violet 2.5
9.0-15 bright red 7.0 9.0 bright violet 3.0
16 -20 orange 7-9.0 10.0 bright violet 3.0

Y: pH=4, total acidity 1.3ml/g, sensory score 6.

n: pH =5, total acidity 0.43ml, sensory score 3.
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Fig. 2. Resazurin test clour index
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Table 2. Chemical property and sensory value of Korean cabbage kimchi, Korean nd

72

“H4% B

Hr71es A% A% %A Resazurin-test

radish cubic kimchi and cucumber kimchi during fermentation at 25°C

Storage Sensory Acidity Resazurin test Glucose NO, VBN NaCl
Sample days score  PH total volatile 4% sample 2% sample mle v - mgh %
0 15 30 0 15 30
1 1 60 010 000 1 1 11 1 1 20 n 0 n
2 2 30 031 015 3 7 9 2 3 5 1.0 (+) 0 n
3 3 45 060 023 5 10 12 4 7 9 0.8 -) 0 1.65
4 6 43 095 035 5 10 12 5 5 7 0.0 (-) 6 n
5 7 41 104 043 5 10 12 5 5 7 0.0 (-} 3 1.90
1 1 60 011 000 1 1 11 1 1 20 n 0 n
2 2 50 021 008 3 5 7 2 2 2 1.5 (+) 0 n
3 3 45 048 017 5 9 11 4 5 7 0.7 (-) 0 2.23
4 6 43 072 028 5 9 11 5 5 7 1.0 (-} 11 n
5 7 41 09 036 5 10 12 5 5 7 0.5 (-) 4 248
1 1 60 010 000 1 1 11 1 1 2.0 n 0 n
2 2 50 022 009 3 4 5 2 2 2 1.5 (+) 0 2.32
3 3 45 052 016 5 9 11 4 5 7 0.5 (-) 0 n
4 6 43 082 027 5 g 11 5 5 7 0.5 (-) 8 n
5 7 40 100 045 5 9 11 5 5 7 0.0 (-) 4 n

n: not availabel (+): positive (-): negative min
Korean cabbage

Kimchi

Table 3. Chemical property and sensory value of korean cabbage kimchi, korean radish cubic

Korean radiash
Kimchi

Cucumber
Kimchi

kimchi and cucumber kimchi during fermentation at 4°C

Stor-  Sen- Acidity Resazurin Test Glu-
Sample age  sory pH 4% sample 2% sample cose NO, VBN NaCl Vit.C
days score total volatile  (\ ih 15 30 0 15 30 mgk +- mg% % mg%
2 10 60 012 00l 1 U 1 1 1 1 20 0 n n
4 20 58 015 n 1 1 I 11 t n n 7 193 n
) 7 20 46 033 010 3 5 7 2 2 2 20 - 2 202 108
Korean B 40 45 038 009 4 6 8 2 3 3 m n n n
cabbage 0 43 45 043 o012 5 7 9 3 3 3 15 1 212 44
Kimchi
14 45 42 051 013 5 7 9 4 4 4 15 - 13 220 24
18 46 4.1 048 012 5 6 7 4 4 4 12 - 13 200, 12
28 50 43 050 0.13 5 5 5 4 4 4 n n n n n
2 10 60 010 = 11 111 1 30 -+ 0 n a
4 20 57 012 1 1 111 1 =a n 8 212
Korean 7 30 48 02 007 3 3 4 1 1 1 20 - 2 211 81
) 8 40 45 028 004 4 6 8 2 3 3 a n nn n
radish 10 45 45 031 006 5 6 7 3 3 3 15 - 1 219 10
Kimchi
14 45 42 035 008 5 6 7 3 3 3 15 - 7 206 08
18 46 41 038 011 5 5 5 3 3 3 10 - 14 202 04
28 50 43 037 0.11 5 5 53 3 3 n n n n n
2 10 60 011 n 1 1 111 1 20 =+ 0 n n
4 20 56 013 n 1 1 111 1 n n 6 212 n
7 30 46 028 007 3 5 7 2 2 2 20 - 1211 14
Cucumber 8 43 45 034 0.08 5 7 9 3 4 5 n n n n n
Kimchi 10 46 45 038 004 -5 7 9 4 4 4 12 - 3 220 10
4 47 42 046 008 5 7 9 4 4 4 15 - 13 204 05
18 50 40 055 012 5 7 9 4 4 5 08 - 18 220 04
28 54 42 05 017 5 6 6 5 5 5 n non n

n: nat avaiable. + —: positive or negative. Kimchines were made on 22. Sep. 1986.
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Tahle 4. Chemical property and sensory value of traditional hot kimchi during fermentation at 0-4°C

Sto- Sen- Acidity Reszurin test Glu-
rage Sam- sory pH 4% 2% cose NO, VBN
TA VA . .
days ple score 0 min 0 min + - mg%
1 2.0 5.2 0.28 0.00 1.0 0.5 N/A N/A N/A
3 2 2.0 52 0.52 0.01 1.0 0.5 " " "
3 2.0 52 0.52 0.02 1.0 0.5 ! " "
4 2.0 52 0.52 0.02 1.0 0.5 " " “
1 2.5 5.0 0.30 0.01 1.0 1.0 N/A N/A N/A
4 2 3.0 5.0 0.40 0.01 1.0 1.0 " " "
3 3.0 5.0 0.35 0.00 1.0 1.0 " " "
4 3.0 5.0 0.40 0.00 1.0 1.0 " " "
i 3.0 5.0 0.60 0.05 15 1.0 1% + 14
6 3 3.0 5.0 0.59 0.04 15 1.0 1% + N/A
3 3.0 5.0 0.59 0.04 15 1.0 1% + "
4 3.0 5.0 0.60 0.05 1.5 1.0 1% + "
1 3.0 5.0 0.75 0.15 1.5 1.0 0.5% + 17
9 2 3.0 5.0 0.70 0.20 2.0 1.0 0.5% + 16
3 3.0 5.0 0.70 0.10 15 1.0 0.5% + 18
4 3.0 5.0 0.70 0.10 15 1.0 0.5% + 16
1 2.0 5.5 0.23 0.05 1.0 1.0 N/A N/A 11
2 2 2.4 5.5 0.27 0.03 2.0 1.0 " " 3
3 2.0 5.5 0.25 0.01 2.0 1.0 " " 1
4 2.0 5.5 0.27 0.01 2.0 1.0 " " 1
1 2.5 53 0.31 0.03 1.0 1.0 N/A N/A 14
1 2 2.5 5.3 0.30 0.05 2.0 1.0 " " 13
3 2.5 5.2 0.23 0.03 2.0 1.0 " " 17
4 2.5 5.0 0.35 0.02 2.0 1.0 " " 10
1 3.0 4.8 0.46 0.00 2.0 1.0 0.5% + 19
16 2 3.0 5.0 0.55 0.05 20 1.0 0.5% My N/A
3 3.0 5.0 0.56 0.11 2.0 1.0 0.5% + "
4 3.0 5.0 0.65 0.13 2.0 1.0 0.5% + "
1 2.8 5.0 0.41 0.10 2.0 1.0 0.5% + 20
2 2 2.8 5.0 0.45 0.11 2.0 1.0 0.5% + N/A
3 2.8 5.0 0.43 0.09 2.0 1.0 0.5% + "
4 2.8 5.0 0.40 0.10 2.0 1.0 0.5% + "
1 3.0 4.9 0.45 0.08 2.0 1.0 0.5% + 22
28 2 3.0 4.8 0.30 0.09 2.0 1.0 0.2% + 17
3 3.0 4.8 0.38 0.10 2.0 1.0 0.2% + 20
4 3.0 4.6 0.48 0.10 3.0 1.0 0.2% + 22
35 1 35 44 0.60 0.13 5.0 3.0 0.3% + 25

N/A: not available Kimchi was made on 15. Sep. 1986
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Table 5. Relationship between reaszurin value and
sensory score during fermentation of Kimchi at 25°C
and 4°C

Sample Sensory Score

Temp. dilution 1 2 3 4 5 6 7

x 1.40 5.25 5.50 5.75 5.90 5.66 5.00
4% SD 0.66 1.50 0.80 0.40 0.43 0.71 0.00

ve 47% 29% 16% 7% 7% 12% 0%

ve 0.85 3.50 4.00 4.90 5.19 5.15 5.00
2% SD 0.23 1.19 1.50 0.80 0.35 0.00

ve 27% 34% 38% 16% 6% 0%

25°C

x 0.60 1.50 2.00 4.50 5.0% 5.2%
4% SD 0.49 0.67 0.77 0.67 0.00 0.40
ve 81% 47% 38% 15% 0% 8%
x 0.75 1.10 1.35 3.40 4.10 4.80
2% SD 0.25 0.66 0.63 1.00 0.70 0.40
ve 33% 60% 47% 30% 17% 8%

4°C

Temp.: storage temperature, x:mean, SD: standard
deviation n= 10 vc: variations coefficient of Resazuriutest
value.
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Table 6. Correlation coefficients of pH, total acidity, resazurin test and sensory value of various preparation

of Kimchi stored at 25°C and 4°C

sensory value pH total acidity resazurin value
(SV) (TA) 4% (R4) 2% (R2)

25°C 4°C 25°C - 4°C 4°C 25°C 4°C 25°C 4°C
SV 1.00 1.00
pH -0.92 -0.94 1.00 1.00
TV 0.91 0.29 -0.90 -0.36 1.00
R4 0.61 0.90 -0.76 -0.85 0.35 1.00 1.00
R 2 0.81 0.86 -0.90 -0.77 0.23 0.89 0.91 1.00 1.00
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Table 7. Multi variate regression analysis of methods for estimating maturity of kimchi samples

Variable

Sample Model pH TA VA R4 R2 constant R? F
1 -1.642- 2.378- 0.963 -0.334° 0.234¢ 10.776° 0.911 127.63-
20°C 2 -1.917- 2.403 1.184 -0.224- 12.416° 0.907 156.18
-1.783= 2.608- 0.841 -0.153¢ 11.240° 0.893 132.00-
1 -1.225¢ 0.542¢ -0.473 0.119¢ 0.255¢ 8.220° 0.937 159.95-
4°C -1.207- 0.538¢ -0.547 0.301 8.100° 0.925 167.06°
-1.403= 0.252 0.660 0.329- 9.345¢ 0.935 195.63¢

a: P<0.005 0.005 TV: total acidity R4: resazurin value with 4% sample solution

¢ P<0.1 0.1
Model 1 : Sensory value =
Model 2 : Sensory value =
Model 3 : Sensory value =
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VA: volatil acidity R2: resazurin value with 2% sample solution
constant + pH + TA + VA + R4 + R2
constant + pH + TA + VA
constant + pH + TA + VA
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