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3. TKY ZZ(hardness)= TE} & Yoy o}y g Zule ZAXA
CKEYG & 58 s B

4. TK9 %7] & @FE 2.7¢10" cfu/ml 22 CKY 6.1x10" cfu/ml Kt
ATk 2Eluh 244 7ol ZHZE 3.1x10° ofu/ml, 3.5x10° cfu/mlE Ao HIZ=H A
07l &g 120474 A F3F 28 e R TKe Radd: 27 =
CKRt} wstont F73 Z73te] W 48A13F o] % CK9 3.3x10° cfu/ml

o] &k

Bt E& g 51x10° cfu/m S YENW F FF Frte 2T £ 93

Lo

5. %8 %2719 TKY 3 5%+ ( Briye 7.4, CKE 7.3 ° Brix3th TK
o} CKe 2a7F Ja e wet & w57F Ao 238 4847 TK=
6.4, CK= 6.6 ° BrixZ 238 1207}A TKe & ¥ %7} CKEY && S H
At

6. TK®} CKY w&E %719 9=+ TK7} 6.7, CK7} 6.5% Stk TKS}H
CKE 237t g v 4 57 7148t 2F 484179 TK 5.1,

CK 5.2%=% W& 120X 7 7FA TK7} CKR T tha we 7+S Byt

7. TKe} CKe Na9} Ko TFHFS 279 54 F7]d 484

o

ol

M
1%
ro

A3, TK9 CKY Na #F& Z7]d 860.09 895.26(mg/100g) 1L, 48]t
+ ZtZ} 867.57, 683.98(mg/100g)th. K ¥aF2 X 7)o 7Z}7} 352.26, 365.77
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W A ASEE I, e ovitro 33 E AP AN HFEE S carotenoid 9t Wl
BRIl Eoll B3] 3 4t o] 43 Ao U RTH24, 25].

T3t EvfES Ay tgFo HsERE0] EAH[26], ol 72T
ZZtE (flavone) 7ol &3t quercetine HATEEo] d==2 A FEA
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i &deA Au[27,28] 8 olyEt EvtECd T FAsA EAde =HE
Evl"l (fomatine) ¥} Ul 3lo] =2 Evt®l(dehydrotomatine) S = + JvdH, E
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A Soldt. 28y o] EALe FHzEHEH W A At 5
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2. A

D AR A=

ErntEE blender(HANIL-HMF-370)2 $H7A Wl Zol -20TCo|A 53}
wA oA AW AN siFAA ALEsEaL, MF= 2ol 2-3m=E
HEA Mol 7jILo] Aol 3087 B2 AAS 3 H NaCl 2% S5 1
AP A2 A9 FARR vt 2 A, BE 474 2g% ¥A[31], &

4%

Kimchi; TK)$} 2702 EvfES Wy 1371FE 25¢3 7138t wHE )

©
o
il

FAAZ17] A8 2E=7HF 1g ¥ EvE X (Tomato

4 A (Chinese Cabbage Kimchi; CK)E Al X35t 100g4 polyethylene bag
o F7]1E Wil 20C Incubator(HAN YOUNG DX9)o A A3tHA 0, 4, S,

12, 18, 24, 48, 72, 96, 120 A 7+el| 100g2 AW A 3F Ao

Table 1. Ingredients ratio of Tomato Kimchi and Chinese Cabbage

Kimchi

TK CK

blended tomato50g +

Chinese Cabbage 100g
chinese cabbage 50g

Red pepper power 1g Red pepper power 2.5g
Green onion 2g Green onion 2g
Galic 2g Garlic 2g
Ginger 2g Ginger 2g
NaCl 2g NaCl 2g




2) pH 2 2% =7

pHE= A5 E blender(HANIL-HMEFE-370)2 Zo} 249 Had AZ=Z 29
W Kimchi XS pH meter (Mettler, Toledo 345)2 A 2oA ZA3AL
M, Az =42 A8 9 10mlZ FH3o] 0.IN-NaOH & d o2 pH 8.39]
2 wj7tx] HAste] olw AHE NaOH £ 4& t3 2o 93y
lactic acid(%)F o 2 3H4F3) A oH[32].

0.009xm!l of 0.IN-NaOHxF

Lactic acid(%) = x 100
sample (g)
F/ factor of 0.1IN-NaOH

3) Ax

1

%

Al E 5 blender(HANIL-HMF-370)2 7t % Tri-strimulus colormeter(SOD
601, Color Techno System Co. ToKoy, Japan) °| |3l L(Lighteness), a(Re
dness), b(Yellowness)gt& =743 33 ZAHA9 Hugoz et
33].



4) Texture =73

A &89 Texturex= Texture analyzer (TA-X2, Stable Micro System,
England)E AH&3stRa, viF SHE99 FAHAFE2x2m) AF 2mmS
stainless probeZ A5 F79 65%7tA #FIHA = HU JozZ e

B

A\
N

§x12 Table 3% 21, 2t AT 5709 AN8E S 4%

4 =AY G e AL ANW A NEE B ol FE (hardn

ess)Z UEFY S TH[34].

o]

N
-
)

Table 3. Operation condition of Texture Analyzer

Instrument Texture Analyzer(Model TA.XT2i)
Method Force Compression
Probe P2 2m cylinder probe
Travel distance 65%
Pretest speed 5.0m/sec
Test speed 1.0mn/sec
Post test speed 5.0mn/sec
Sample size 2.0%2.0 (cm)

5 vAESF F3
AE 1ml& 0.85% B AEFE 100 FA 3 XA spreading culture
method2 HEstAth. & o= PCA (Plate count Agar) mediums Al-&

A2 A4 = MRS mediumS AFE3Le] HES &, 30Coll A 4841 7F v <&

[e]

% colonyE 7 53 A TH35].



dx ¥ g FAHLS ARAAE FHI 9% FZA4 (PAL-03S, ATAGO,
Japan)9} Z=H T =7 (N-1a, ATAGO, Japan)Z =7 3} A th[22].

ol , TK & CK= 20T Incubatorol s 120 7t 7} A # #3}H A H
32 =43 [36]
7) Na ¢} K &3 53

TK(Tomato Kimchi)} CK(Cabbage Kimchi)2] 20C %4 % A7t Na
o Kol 3 wste] AL AR wet dojzl AP & HE Na, K¥

TE 1~10pg/ = A 243t F=24F Et=vt 237 LCP (inductively
coupled plasma spectrophotometer, (Spectro ciros “°)E ©| &3l =43
o BXEAL plasma power (1400), coolant flow (12.0 ml/min),

Aebulizn flow (0.75 ml/min), K= (766.490nm), Nat (589.592nm)= 3}
oH37].

8) DPPH free radical &2A &9 53
A5+ Total polyphenolic compound T F2 o A&t methanol F
=4S 1mlol 0.1mM DPPH(a,a-diphenyl-B-picryl hydrazy)& <X 2mls 3
I 1027 A" $F 308 <t WX tS Spectrophotometer (Ultraspec
2000, Pharmacia, England)E ©] &3] 525nmoA FHFE=E SH3IA o
[38] EDA(%) = (1-A/B)x100
A: AE HA7bre F3E

B: AlE ¥ HIITY $¥=

_10_



9) Total polyphenolic compound 334

A5 E blender(HANIL-HME-370)2 7+ %ol 5H]2] methanols 7}35}4
sonicator (Bramsonic 5510R-DTH, U.S.A) & A}F&3td 93000 rpm/min =
1524 2%, 150,000 rpm/min 2 1584 19 FF o7t A8

T Edds FF BH2 AR vgE FE99 5mll Folin Ao
5mlE 7}3tal 3% % 10% sodium carbonate 5mls F o] 30TCAA 1A 7 &
WA 7] o5 Spectrophotometer (Ultraspec 2000, Pharmacia, England)E ©]
&3t 700nml Mo &%

b
i
(%
o
=)
2
g B

NzIFEAE A g2 B2 2183197, v tannic acidS AFE3 7

FEACZRY AR T s FFS SASHAH[38]

AAE 2004 AZIHEA 4 2954 =, pH 3.8~42 FEA At

L
ol TFw/w)el HES F 100gs AFste] LI &7l AA

Az AFFEstH Ay 1070 osto] F
FE A dedA s AF, As Bu, A B, A, F24, opFtor
g AdrE Vs xe /) dERoE AEsta, 94 BAHoRE FHIre AT
A5 AL A= SAS programs A& ANOVA(Analysis of varianc

o) & HA3S A Duncan’s multiple range tests T3+ p<

[e]
ar
0.05+FC 2 Y42 ztolE HAF3ATH39]

_11_



Az AZE 20CNA T8, <A = EvfEZDX (Tomato Kimchi, TK)2}
548 ARt 23

g
2 pHS A=, B3 A& ¥ W 9 A%, FH X (hardness)

1. pH 2 2% 9| s}

EntEE H7lg TKS A7 A €& CKE 20T oA 1204 7H7 2] 2 g,
SAATIEA #Z pH F A= W3S Table 3,4 9 Fig 1, 201 UERY
[e3]

AA

-"D‘ -E‘ O_L,

deol 1o wel pHe SopA A=e Friste 71Eo 2Rad

X Ta dA41] L X3A .
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2~
tlT
SA 484 3Fel= TKS pHe= ¢hubs] Yold @3 HIFde 32285 B

At I3y CKE 4.692 F243] Yolx o]F TKeF A9 HIS3 S H
A AH7E =T 0.5%0 = E 7o 2 RS uwj[43] &4 484
2

= 48A17Fo 2

AZE olF FA3F Fks| AwrFHoE CKEY tda ¥L ge vegxmoedy
Ao 2 Z7ME QY. ol EwLEV} citric, malic 5 #7122

st 917] W Eol@ AR rh[44].
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Table 3. pH of Tomato Kimchi and Chinese Cabbage Kimchi

during fermentation at 20C

Fermentation

hre, TK" CK?
0 3.71 4.65
4 3.8 4.95
8 3.82 4.72
12 3.79 5.00
18 3.82 5.19
24 3.87 4.69
48 3.64 3.67
72 3.37 3.47
% 3.29 3.41
120 3.22 3.38

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi

_14_



pH

© ~H N W A U O =
o
[ ]

0 4 8 12 18 24 48 72 96 120
Fermentation hrs.

® : Tomato Kimchi B : Chinese Cabbage Kimchi

Fig. 1. pH of Tomato Kimchi and Chinese Cabbage Kimchi

during fermentation at 20T
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Table 4. Acidity of Tomato Kimchi and Chinese Cabbage Kimchi

during fermentation at 20T

Fermentation

hrs, TK" CK?(%)
0 0.522 0.369
4 0.522 0.351
8 0.504 0.356
12 0.522 0.36
18 0.491 0.387
24 0.491 0.378
48 0.594 0.532
72 0.941 0.841
9 1.044 0.918
120 1.242 0.99

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi

_16_



b e

(=]

(=2~

Acidity(%lactic acid)
o
O MR DO DN ®©

0 4 8 12 18 24 48 72 96 120
Fermentation hrs.
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Table 5. Color (L, a, b) of Tomato Kimchi and Chinese Cabbage

Kimchi during fermentation at 20TC.

Fermenta TKI) CKZ)
tion hrs.
L a b L a b
0 37.98+0.01 22.35+0.01 27.31+0.02 39.42+0.17 22.29+0.00 37.26+0.03
4 37.26+0.15 25.36+0.03 30.18+0.01 38.21+0.02 25.25+0.00 37.22+0.01
8 37.3+0.12 25.24+0.02 36.76+0.01 38.21+0.11 25.15+0.04 44.45+0.01
12 36.23+0.02 25.59+0.00 34.88+0.01 38.20+0.02 25.65+0.01 44.44+0
18 35.66+0.02 25.84+0.01 35.54+0.02 37.49+0.01 25.57+0.02 43.36+0.07
24 36.48+0.01 25.74+0.02 35.47+0.01 38.65+0.00 25.64+0.00 44.95+0.01
48 36.56+0.01 25.92+0.02 34.76+0.02 40.01+0.01 25.84+0.02 45.41+0.02
72 37.15+0.01 25.36+0.02 37.80+0.01 41.35+0.02 25.33+0.01 46.47+0.01
926 36.21+0.01 25.93+0.02 35.03+0.03 40.12+0.01 25.64+0.02 43.80+0.01
120 35.88+0.01 25.96+0.01 29.45+0.00 40.57+0.01 25.08+0.00 38.98+0.02

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi
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Table 6. Texture value of Tomato Kimchi and Chinese Cabbage

Kimchi during fermentation at 20°C

Fermentation D 2)
hrs. TK K
0 778.65+4.99 775.65+6.11
4 762.68+26.01 754.26+31.86
8 754.65+10.49 740.25+12.85
12 726.52+24.90 711.93+27.28
18 712.67+25.65 698.63+31.42
24 709.63+33.34 694.36+38.50
48 706.93+34.68 689.25+6.45
72 704.86+35.1 689.26+30.25
96 696.89+29.82 685.79+33.2
120 689.87+8.45 672.45+27.94

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi
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Table 7. Changes of Total cell number of Tomato Kimchi and

Chinese Cabbage Kimchi during fermentation at 20°C

Fermentation Total cell number
hrs TK" CK? (cfu/nt)
0 2.7x10* 6.1x10*
4 5.2x10* 1.3x10°
8 8.9x10" 3.5x10°
12 1.2x10° 7.0x10°
18 5.2x10° 2.5x10°
24 3.1x10° 3.5x10°
48 5.7x10° 3.7x10°
72 6.2x10° 4.9x10°
% 5.9x10° 4.5x10°
120 4.0x10° 1.9x10°

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi
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Fig. 5 Changes of total cell number on Tomato Kimchi and

Chinese Cabbage Kimchi during fermentation at 20C
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Table 8. Changes of Lactic acid bacteria cell number of Tomato

Kimchi and Chinese Cabbage Kimchi during fermentation at 20TC.

Fermentation Lactic acid bacteria
hrs. TK” CK” (cfu fnt)
(] 2.4x10* 6.0x10"
4 2.4x10* 1.0x10°
8 7.1x10* 3.1x10°
12 1.1x10° 5.4x10°
18 5.0x10° 1.7x10°
24 1.6x10° 2.9x10°
48 5.1x10° 3.3x10°
72 4.9x10° 4.8x10°
9 5.6x10° 4.0x10°
120 3.9x10° 1.6x10°

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi
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Table 9. Sugar Contents of Tomato Kimchi and

Chinese Cabbage Kimchi during fermentation at 20C

Fe"";:'fﬁo" TK" CK”( Brix)
0 7.4 7.3
4 7.4 7.2
8 7.4 7.2
12 7.3 7.0
18 7.2 7.0
24 7.0 6.8
48 6.4 6.6
72 5.4 6.0
96 5.2 5.8
120 5.2 5.8

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi
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Table 10. Salts Contents of Tomato Kimchi and

Chinese Cabbage Kimchi during fermentation at 20°C

Fermentation D 2

hrs. TK CK™ (%)
0 6.7 6.5
4 6.6 6.1
8 6.4 6.1
12 6.3 5.9
18 6.2 5.9
24 6.1 5.7
48 51 5.2
72 4.6 4.9
96 4.4 5.0

120 4.4 4.9

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi
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7. Na, K %] W3}

TKe CK9 Na, K &5 27|19 4 A7 48413t £43 A3
Table 11, Fig. 9 e} ).

TK9 CKe Na & %719 860.09 895.26(mg/100g)3 1L, 484130l &
7+ 7} 867.57, 683.98(mg/100g) A th. K $HaF2 Z7]o Z+Zh 352.26, 365.77(mg
/100g) 3 1L, 4841 7+oll = 343.73, 345.51(mg/100g) % T
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Table 11. Na and K Contents of Tomato Kimchi and

Chinese Cabbage Kimchi during fermentation at 20°C

Na (mg/A00g)
sample 0 hours 48 hours
TK” 860.09 867.57
ck? 895.26 683.98
K (mgfoog)
sample 0 hours 48 hours
TK" 352.26 343.73
ck? 365.77 345.51

1) : Tomato Kimchi
2) : Chinese Cabbage Kimchi
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Table 12. DPPH free radical scavenging activity of Tomato Kimchi

and Chinese Cabbage Kimchi during fermentation at 20T

Fermentation " 2,0
hrs. TK CK"(%)
0 69.3 68.8
4 71.5 71.6
8 75.6 68.7
12 71.6 69.9
18 75 71.6
24 75.6 70.5
48 74.4 67.6
72 77.8 73.9
96 75.6 70.5
120 79.5 71.6

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi

_39_



100
90 -
80 -
70 r
60 -
50 -
40 -
30
20
10

(mg%)

S S SR, T S S TP S
Fermentation hrs. Y

[ : Tomato Kimchi
B : Chinese Cabbage Kimchi
[ : 1%BHT
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Table 13. Total polyphenolic compound Contents of Tomato
and Chinese Cabbage
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Table 14. Scores of Sensory Evaluation of Tomato Kimchi and cabbage

kimchi during fermentation at 20T

TK" CcK? p-value

Appearance 7.9 + 0.74° ¥ 55 + 0.71° *
Color 7.9 £ 1.10° 51 + 0.74° *3
Odor

Sour Odor 6.8 + 1.55° 6.1 + 1.45° *
Taste

Sour taste 5.2 + 1.55° 5.5 + 1.65°

Hot taste 2.7 + 0.82° 6.0 + 1.25° **

fresh taste 7.7 + 0.95° 47 + 1.34° *

Saltiness 4.2 + 1.40° 52 + 1.23" *
Hardness 7.6 + 0.84° 57 + 1.34° *
Overall acceptability 8 + 0.82° 5+ 0.82° *

1) : Tomato Kimchi

2) : Chinese Cabbage Kimchi

Mean base on sensory evaluation on 10 panels (significant p<0.05)
Each with mean + standard deviation

3) ab : Duncan’s multiple range test in fermentation hours.

* p<0.05

** P<0.01
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Fig. 11. Scores of Sensory Evaluation of Tomato Kimchi and

Chinese Cabbage kimchi during fermentation at 20C
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Abstract

Preparation of tomato-added Kimchi and its characteristic

Kim, Eun Jung,.
Department of Food & Nutrition
Graduate School of

Sungshin Women’s University.

Kimchi is well known for its taste and health function. However,
recently children don’t like kimchi because of its salty taste and spice flav
or and pungency. This study was aimed to prepare a less salty and more
mild flavored Kimchi with the addition of tomato which contains red color

similar to hot pepper-used in traditional kimchi preparation.

The pH, total acidity, color, texture, microbes, sugar content salt
content, Na and K content of kimchi added tomato kimchi were measured
and its DPPH free radical scarvenging activity and total phenolic
compound were  determined. The sensory evaluation of the tomato kimchi

was also estimated.



1. The tomato—-added Kimchi was lower than that of traditional Chinese
cabbage Kimchi at the start of fermentation, but both Kimchi showed
similar values of pH after 48 hours of fermentation. The tomato Kimchi
had higher acidity at first and then became similar to the traditional

Kimchi after two days fermentation.

2. The color analysis of Kimchi made with colorimeter showed that the
brightness( L value) of the tomato Kimchi juice was lower than that of
traditional Kimchi throughout the fermentation period. The redness (a
value) of tomato Kimchi juice was almost the same as the traditional
Kimchi juice. The yellowness (b value) of tomato Kimchi was lower than

that of the traditional Kimchi prepared with hot pepper power.

3. The hardness of tomato Kimchi measured with a texture analyzer

was a litter higher than that of traditional Kimchi.

4. The total number of microbes were 2.7x10* cfu/ml in tomato Kimchi
and 6.1x10" cfu/ml in traditional Kimchi at the starting stage of
fermentation, respectively. As the fermentation proceeded for 24 hours, the
microbes numbers increased to 3.1x10° cfu/ml in tomato kimchi and
3.5x10° cfu/ml in traditional kimchi. However, tomato kimchi had higher
number of microbes at 120 hours of fermentation. The number of lactic
bacteria in tomato kimchi was smaller at the start than that of traditional
kimchi but after 48 hours of fermentation it surpassed the number of

traditional kimchi.



5. The souble sugar contents of tomato kimchi juice was found to be
7.4 ° brix while traditional kimchi had a 7.3 ° Brix. The sugar contents of
both kimchi reduced along with the fermentation time. After 48 hours of
fermentation, Tomato Kimchi had was Ilower sugar contents than

traditional kimchi.

6. At the initial stage of fermentation, the salt contents measured on
salt meter of tomato kimchi was 6.7 , and 6.5 % in traditional kimchi. The
salt concentration of both kimchi declined during the fermentation and
after 48 hours of fermentation, tomato kimchi showed a lower contents of

salt.

7. The concentration of Na and K were measured in kimchi samples.
The Na content of tomato kimchi was increased from 860.09 mg/100g at
the start to 867.57 mg/100g after 48 hours of fermentation. while that of
traditional kimchi reduced from 895.26 mg/100g at first to 683.98 mg/100g
after 48 hours of fermentation. The K contents of tomato kimchi were

352.26 mg/100g at first and 343.73 mg/100g after 48 hours of fermentation.

8. The methanol extract of tomato kimchi had a similar value in the
free radical scavenging activity expressed in DPPH to that of traditional
kimchi at the starting stage. As the fermentation proceeded, The DPPH
scavenging activity of tomato kimchi increased up to 10% after 120 hours

of fermentation.



9. The total content of phenolic compounds was 280 mg/100g in tomato

while 60mg/100g in Chinese cabbage.

10. A sensory evaluation test on kimchi samples fermented for 2 days
at 20C showed that there was no significant difference in acid, between
tomato kimchi and traditional kimchi. But tomato kimchi showed a higher

acceptability in overall color ,fresh flavor and hot taste (p<0.01).
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