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Abstract

This study was conducted to investigate the kimchi quality of the addition of green tea extract and green
tea leaf. Kimchi was examined for pH, titratable acidity, the changes in the number of microorganisms,
color, sensory evaluation. The pH and titratable acidity of kimchi at the addition of 5%, 1% of green tea
extract and green tea leaf were higher and lower than those of control kimchi. The number of total
microorganism at 21 days were detected much more in the kimchi added green tea extract and green tea
leaf than in control. The number of coliforms up to 7 days of fermentation were detected. And those at 14~
21 days were not detected but those of 28 days were detected. The number of coliforms at 28 days were
most lowest in the kimchi added green tea extract 3%. The number of lactic acid bacteria were detected
more in the kimchi added green tea leaf. As a result of sensory evaluation during fermentation, the kimchi
added green tea extract 5% was the highest score in carbonated taste, texture and overall quality. As the
result of correlation between sensory characteristics and mechanical characteristics, it was found that sensory
characteristics of sour taste is negatively related to the mechanical characteristics of L values, while it is
positively related to the texture. The a values is negatively related to the sensory characteristics of overall
quality. The b values is positively related to the sensory characteristics of sour taste.
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Table 1. Experimental design

i FEES AU Aotel }E FANY FF FQ wR

63

I.xM8 3 4y
LM =

1) MExz

Wi AAT FFo) Zke WYY 1997d 7+
A8 AAA SIAFA A FAR BIRF(ES:
AF)E, 29 RAEEZ IZRIME, viE A% &F
(FYs) 2 BAYAEHA) L (F)oREHYE
oA AFdel ALE-EATE H(green tea) 1997
d 49T AR A Az g AR
2 AHgstgit

) Ha € 8y

3o Z7da 2 WIE AAY ¥ 34523}
2, WFFo] el 10% 2FE 15MFL 7lety
10CelA 20717 Adstgh Y% 958 F9s
Al 87 st YL ARPOIRY ARE
AN HHLE AFE 33 4o Fouok Y

T FEEE 2~39 A3 Ao vty Ewo)E
B} AzE A AT g o)&3td 70CY
Eo] %218 93 58 AL 23] ol =2
2E} 92 FEEY: 50%) & TE X A
7149 NEE FHEd AAFFS 45T Y
w3 300 gl thale Table 13 2& 22 Py
& F ERY AAE Az GFEFe AW
FFOE 30042 uidye] Yol WYEH ¥ 10C
ALAAA S92 AT

Formula Chinese Red pepper Garlic  Ginger Fermented GTE" GTL?

Sample cabbage( g} powder( g) (g) (g) anchovy sauce( g) (ml) (g)
Control 300 135 54 12 135 - -
1% GTE 300 135 54 12 135 3 -
3% GTE 300 135 54 1.2 135 9 -
5% GTE 300 135 54 12 135 15 -
1% GTL 300 135 54 12 135 - 3
3% GTL 300 135 54 1.2 135 - g
5% GTL 300 135 54 12 135 - 15

Y GTE : green tea extract Y GTL : green tea leaf
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Table 2. Instrument and operating conditions of amino
acid analysis

Instrument LKB(Model Biocrom 10)
Column Cation exchange resin (4.6mm X 200mm)
Mobile phase Gradient elution

Buffer I:0.2N sodium citrate (pH 3.20)
Buffer I1:0.2N sodium citrate (pH 4.25)
Buffer M:0.2N sodium citrate (pH 6.45)
Buffer IV:0.2N sodium hydroxide

Flow rate volume Buffer solution 35ml/hr
Ninhydrin solution 25mi/hr

Injection volume 1041

Optical density =~ Amino acid 570nm (1.0)

440nm (1.0)

HolAof miESRa®k
o AE(%)E BEAEHET,

4) T A&

gAY FEH} 23 §F A& AF Poy-
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Table 3. General composition of green tea (%)
Moisture  Crude ash  Crude fat Crude protein
455 6.60 540 30.10
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Fig. 1. Changes in pH of kimchi added green tea extract
and green tea leaf.
*GTE : green tea extract, * GTL : green tea leaf

Table 4, Amino acid composition of green tea (g/100g)
Essential amino acid Content Non-essential amino acid Content
Treonine 480 Aspartic acid 8.49
Valine 585 Serine 491
Methionine 213 Glutamic acid 19.25
Isoleucine 405 Proline 2.30
Leucine 718 Glycine 7.84
Phenylalanine 494 Alanine 6.73
Histidine 2.29 Cysteine 0.17
Lysine 9.46 Tyrosine 1.90
- - Arginine 7.711

Total 40.70 Total 59.30
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Fig. 2. Changes in titratable acidity of kimchi added green
tea extract and green tea leaf.
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Fig. 3. Changes in the number of total microorganism of
kimchi added green tea extract and green tea leaf.
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Fig. 4. Changes in the number of yeast and mold of kimchi
added green tea extract and green tea leaf,

GTE, 5% GTE A7l8 A7t iz vs) €4
< & Bk 7~14Y0E F33] FAsA
14~219 Abojolz vehdA Ftem &4 28d&
o FAEE b, dizFe 71 B BYE 3%
GTEE #H7Me XA g7 71 713 AA
ot AXYER Z27¢) JEpE WREY dZEE
< FARQ] W3 vE AA AFA T £FHe
2FAT JFozRy PPt AL FE
gart e, 149~219 Areldl Coliform bacteria
7} YehdA @& AL AALEAAY Fo Fatgo)
A Ao RN pHE W30 A (Escher-



Vol. 10, No. 1(2000)

Viable cell(CFU/ml)

Fermentation days

Fig. 5. Changes in the number of coliform bacteria of
kimchi added green tea extract and green tea leaf,
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Fig. 6. Changes in the number of lactic acid bacteria of
kimchi added green tea extract and green tea leaf,
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Table 5. Changes in color of Kimchi added green tea
extract and green tea leaf

HolrAjol RAEFSRE

Table 6. Comparision of sensory evaluation between con-
rol and green tea extract of Kimchi

Fermentation days
7 14 21 28

Control  71.03 6253 6789 6181 6455
1% GTE 6968 6971 6698 6942 6294
3% GTE 6820 6979 67.71 6592 66,01

L 5% GTE 7253 6161 6537 6230 6240
1% GTL 6645 6289 6656 5497 6441
3% GTL 5701 5776 5688 6106 5785
5% GTL 6907 5382 6647 5168 6142

Control  -012 -029 -140 009 -022
1% GTE 275 -060 -029 -047 -043
3% GTE 308 -125 -063 046 -08

a 5% GTE -039 024 0.42 103 008

1% GTL. -037 054 019 230 1.24
3% GTL 245 279 263 142 1.26
5% GTL -088 238 199 297 101

Control 709 1382 1736 1828 1431
1% GTE 158 1161 1501 1966 1211
3% GTE 1485 1200 1348 1893 1551

b 5% GTE 959 1342 1112 2046 1298
1% GTL 1014 1400 1454 1581 1219
3% GTL 1212 1470 1438 1818 1140
5% GTL 636 1319 1944 1370 1604

Treatment”

D Abbreviations are the same as described in Table 1.

=R2A7H2E AeAA AFAN SAE FEEH
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(overall quality)7} iZZx o} Egton zbz} p< 05,
p<O1FENM Fog zfo7t sifith ol A58 Y
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erall quality)ol] Ao A Atz AR AF7t
controlB.t} ¥ RO 2 Yehton ol p<I1FE
A Jade] F94% Zolrt AU

%2 :28 A7I2(GTE)# $39 29 A7t
Z(GTL)Y #574AL FAT Table 834 2t}

5 ARz Ao E £ JdeEhA 4R
T =3 22E Fri2e] $Ed =AY FUio]

Control GTE

Sample

T-value
Sensory Mean+SD Mean+SD
Sour taste 380+130 413+153 123
Carbonated taste  353+101  403+142  -247
Yeast-moldy odor  310+119  330+145 -0.79
Texture 3654083  419+118 -319°
Overall quality 335+098 397155 936"

¥ Mean+standard Deviation
"< 05, **p<01

Table 7. Comparision of sensory evaluation between
control and green tea leaf of Kimchi

Sample Control GTL
T-value
Sensory MeanxSD MeantSD

Sour taste 3801130 380+158 000
Carbonated taste 353£101 380+132 -120
Yeast-moldy odor  310+119 319+150 -035
Texture 3651083 418+128 -303**
Overall quality 335+098 372+144 -185**
Y Mean+SD : Mean standard Deviation

< 01

vlE 2E dREC N Hest 22 AL=
vebste

4, BEENS 1A ZAR] ABBH
53 32E L 9 B2 AAY F5AAG 7)

Table 8. Comparision of sensory evaluation between green
tea extract and green tea leaf of Kimchi

Sample  GTE GTL
T-value

Sensory Mean+SD Mean+SD

Sour taste 413+153 380158 1.66
Carbonated taste 4031142 380+1.32 1.32
Yeast-moldy odor 330145 3194150 0.57
Texture 419+118 4184128 0.05
Overall quality 3974155 372x14 125

¥ Mean+SD : Mean standard Deviation
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Table 9. Correlation between sensory and mechanical
characteristics of Kimchi

Mechanical Correlation Coefficient(r)
Sensory L a b

Sour taste -0,38* 0.04 0.59%**
Carbonated taste 0.06 ~0.03 0.04
Yeast-moldy odor 0.16 0.09 -0.12
Texture 0.34* ~0.15 -0.09
Overall quality 0.26 -0.39* 0.18

*p<05 ***p<001
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