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Preparation of tomato Kimchi and its characteristics

Eun-Jung Kim, Young-Sook Hahn
Department of Food & Nutrition, Sungshin Women’s University

Abstract

Kimchi is well known for its taste and health function. However, recently Kimchi consumption has been
falling because of its salty taste, spice flavor and pungency. This study was aimed to prepare a less salty and
more mildly flavored Kimchi with the addition of tomato which contains a red color similar to that of the hot
pepper used in traditional kimchi preparation has functionality. The pH, total acidity, color, texture, microbes,
sugar, salt, Na and K content of the tomato kimchi were measured. The total amount of phenolic compounds
of the tomato kimchi was five times higher than that of traditional kimchi without tomato. A sensory evaluation
of the tomato kimchi demonstrated its higher acceptability in overall color, fresh flavor and hot taste but no
difference in acidity compared to the traditional kimchi.
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g4 EAES TR oy FasiEH FEAE
o] 3%t go] = (ycopenc)e] F8 FAHFoIT Tl
59 A9, & 80%9 olzAES EnEY Ent
E JEAEERYY FFTEDHRock CLY Flatt SW
1997). 7+ E] o] E(carotencids)s Em}Ee] Z|d=
EA2 tEe glolFd ol9ox JlRE o= g
Ao A o)z e] AT-EAQl phytoeneF} phytofluene©]
FHgol k. FolzA2  uErFEE € (B-carotene) ol
Hlg] o]EAge] ¥/ o ESASER wl$ A 5
B3, in vitro 45 Ao A HFE9 carotenoid
¢} vlgldl Ed Hl§) F4tsiFo] 99 ALE UE
JYTHDi Mascio P & 1989).

=3 EntEd Hyjde tF9 dHEEREC A
&9 (Friedman M 2002), o5 7}-&¢l Z&E(flavone)
o] &3l quercetin® BAIZEEC] =R FEA
(androgen recepter)®] WL AXFOEHN HYPALe
oo F3}7E vk ¢eA UHCuling 5 2002).
ol opl EnfEd T FA5A EA%ts 22E E
u}€l (tomatine) ¥} T 5}o] = 2 E v}¥l (dehydrotomatine)-&
= & JdEd, ErgE 54 EnEd o &5k,
EulE(plum tomato)l & & St 28} o] &
AL Y23 ofj¢ ZsA dFstd EFAE o
23 Qo] AW F4 A=vt de ¥ EvES
Tomato®] A7 A&4E EviE FA& 2AE g ot
9} 229 TALBRE HIE TS 3 A
utgglole] FAER2E FEtE EF HFEE
Ne g9% adg Holy Ale] EFRRI(cytokines)S
=&k, QA A X tid o A 4 (multidrung
resistance) S AAFo =N Fot o= I}
9t Aoz BIHI ItHHwang ES9} Phyllis E
2004).

EfEL AAdFez o AAHI Qon Hgwl
I 7rge @Fol 31 G, 4714 2 S5 I
&} MAE e ol AL B oYt juice,
puree, paste 5 7IEEOEE gy o]&FHI 2ot
(Kattan AA 1957).
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1. &8 M=

1) Az AEe A=

AX A & W3, 9, s, A2 2 IZIHRGD
FA Z27HNE AY 3 AXMT AE FYEEY AHE
39, EnEE FA BFAA FHAH, &5 AF
(FF #9=UE, 92 o F#83 Zo=2 49 F)
FY4std AFEEHA T

2) A<k
APNA AFEH AFL SigmaA|Eoz EFE
AHESFA -

to

2. Al

1) Ax9) Az

EnlELE blender(HANIL-HMF-370)2 37 o] Zo}
20CAA JEFaAA BaA AW A2AA AFAIA
AFEsla T, wlEs o] 2-3 B A SHA Ho 7
o] Mol 3087 7S AAT & F NaCl 2% 5=
2 1A AdA gk ¥AER vt 9 A7, 9
£ Zt7 2 g4 ¥, 549 JANEE FAAIT] H
3 ILEIE 1 g ¥ ErE ZX(Tomato Kimchi;
TK)$} 2o 2 EvES Wi 1758 25 ¢ 3
7F8ke] W= W37 X](Chinese Cabbage Kimchi; CK)E
Azt 100 g8 polyethylene bagell F7]1E wli 20
C Incubator(HAN YOUNG DX9)¢] A&sbHA 0, 4, 8,
12, 18, 24, 48, 72, 96, 120A17ke] 100 g¥ AW Ad
3} tHTable 1).

o

2) pH 2 A% 53

pHE A 8E blender(HANIL-HMF-370)2 Zo} 2749
HF Az=Z ZZHY Kimchi 98-8 pH meter(Mettler,
Toledo 345)2 A4 &AFstgen, 2z 3
A2 10 mlE st 0.1 N-NaOH £ 2.2 pH 8.3
o] & w7}z JFste] oluf AwH]H NaOH &4 &
£ & A 935ty lactic acid(B)Foz F4FstATh

Lactic acid(%) = 0.009xml of 0.IN-NaOH-F
sample (g)

F : factor of 0.1 N-NaOH
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3) AE FA

A|8E blender(HANIL-HMF-370)Z 7t - Tri-strimulus
colormeter(SOD 601, Color Techno System Co. ToKoy,
Japan) ol 2}8] L(Lighteness), a(Redness), b(Yellowness)
e =7ste 33 28A9 BFgeE UehAh

4) Texture &3

AlE ¢ Texturel= Texture analyzer(TA-X2, Stable
Micro System, England)E AHE-3lE3L, w5 S35-9
9] ZABZ22x2 cm, F 3 mn) XS 2 mm¢] stainless
probeZ A2 FA9 65%7kA TESEAM e FHY
do=z YeliY.
Z3Z30L Table 29+ 23, 7 4ALF Y A=
245t 2330 7 #AU 7S G A& A9
F 3709 A8 S F7 o] AE(hardness)2 FERA T

L f

e

5 "AESe] §A

AR 1 mlg 085% B AEFE 108 TA 34
Bt spreading culture method2 HESAT F FTe
PCA(Plate count Agar) mediumS AMg-sHch AL
£ MRS medium& AM&ste] FF F-, 30ToA 48
AZF Bl & colonyE At th

6 5 ¥ 35 3A

AT U BE 3P Ardde A 9E =
(PAL-03S, ATAGO, Japan)9} SHFEAH(N-1a, ATAGO,
Japan) 2 ZAsl¢t) o], TKS CK 20T Incubator
A 12041744 AGetHAN JdEwstE S5

7) Na$} K & &4
TK(Tomato Kimchi)$} CK(Cabbage Kimchi)e] 20T
%4 2 A8 Nas} K9 @3 ste] 23e AAR

Table 1. Ingredients ratio of Tomato Kimchi and Chinese

ol W goix APEAL Na, KEES 1-10 saf
WEA zFstd =¥ EH=v £37] 1CP
(inductively coupled plasma spectrophotometer(Spectro
cros)E o1§3el FFAAT. PHEDL plasma
power 1,400, coolant flow 12.0 ml/min, Aebulizn flow 0.75
ml/min, K= 766.490 nm, Na:= 589.592 nmZ 3}$ict.

8) DPPH free radical £A8A41¢] &4

A2 Total polyphenolic compound 3 EA4o) A}
23+ methanol $&9%< 1 mlo] 0.1 mM DPPH(q,0-
diphenyl-B-picryl hydrazyl) &< 2 ml& g3 103t
A" F 308 F¢ XS the  Spectrophotometer
(Ultraspec 2000, Pharmacia, England)E ©]-&3td 525
ol A FZEE ZFSATk

EDA(%) = (1-A/B) x 100
A AR AVEY 8=
B: Ag ®37FY §E=

9) Total polyphenolic compound $HEFE-4

Al 8 & blender(HANIL-HMF-370)2 7} Fof 58] <]
methanol& 7}8to] sonicator(Bransonic 5510R-DTH,
USAE AMEslY 93,000 rpmyminl.2 15584 249,
150,000 prymin® 2 1584 1 5% o7t A&
stk & EdE 3Py BN A8 vaE F
2ol 5 mlo] Folin A% 5 mlE 7}ekm 323 10%
sodium carbonate 5 mlE Eo] 30TCA 1A]7F LA A
71 t}e Spectrophotometer(Ultraspec 2000, Pharmacia,
England)E ©]&3}9} 700 nmojA 9] FF=F SHA
o dEFEAE 49 dil &5 AHESR L, PlE
tannic acidg AMES AFJFHOZRE AR F9 &
AE FFe S5

Table 2. Operation condition of Texture Analyzer

Cabbage Kimchi Instrument Texture Analyzer(Model TA.XT2i)
X CK Method Force Compression
blended tomato 50 g Chinese Cabbage 100 g Probe P2 2 mn cylinder probe
+ Chinese cabbage 50 g Travel distance 65%
Red pepper powder 1 g Red pepper powder 2.5 g
Green onion 2 g Green onion 2 g Pretest speed 50 mojsec
Galic 2 g Garlic 2 g Test speed 1.0 mn/sec
Ginger 2 g Ginger 2 g Post test speed 5.0 mn/sec
NaCl 2 g NaCl 2 g Sample size 2.0x2.0 cn
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10) F57A 2 AR
AAE 20TAA AZsHAA 4 294 F,
38~42 AEAAAN A7 FEC] FFHww)ol
Z 100 g& AAst FAF 871 AASAT 2
ARA L FAdgAN st AFQG LT ddAd 10
o 9std FPHAT FEAAE d#, A% B
AX g, A, 24, oftolAd, AvH T2
9 8/ FEoz AEelL, 97 BIYLE FHrisA
th. #3574 AT SAS programE ARES] ANOVA
(Analysis of variance)ol] <& F98& AAFsI
2= 0

Duncan’s multiple tange testE &3t 95% &L
2 %972 Aolg A AT

:
oﬂerml?c

b

m. 2da & i
Az A% 20CAN 2E, 54 F EEAN
(Tomato Kimchi, TK)9} ul 37 %] (Chinese Cabbage
Kimchi, CK)¢] W&EAHE Awrgicth i Fx9
ARXZ pHe A%, g3 &9 FF €Ws 2 Ak,
7 S(hardness) S Z3 SR old TS o 47
g nAE FE29 W3S AYRYT E£F ENE
2 279 AASY AEA & AA S DPPH free
radical 224 &4 9 & ZIHE §FE A¥EY
sH7tE AN dBE OeH 2ok

i

1. pH Y AtEZQ] B35}
EntgE JA713 TKS #A7eA &2 CKE 20Tl

-
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Fermentation hrs.

pH
©C = N W oA 1 O

@ : Tomato Kimchi M : Chinese Cabbage Kimchi

Fig. 1. pH of Tomato Kimchi and Chinese Cabbage
Kimchi during fermentation at 20T
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A 120R174A @E, $8A171HA RS pH 2 S
o] #ghE Fg 1, 2¢] JeRAATE s40] Aol wet
pHE Yol A=t F7ishs 71&0] Rad 39
wg okddt gxanh AAY AAF % LEAY
Zo| wh ZAetE WAEY Fgoz Qg sy
Wsle] ool wjF 5 Ao T dFIE O &
SEEA AAFHE G714 7108 Aoz {7143l F
7¥gtel wet pHb el FAEE FUHSHA HEE
ol®d Wy}l AR FZo] T/ FFE VAT A
AEe pHE A2 AF, TK7}F 371, K& 4658 &
Aol JAHAN 54 24A17el= TK= 38, CKe 5.19
7R Eolzlth &4 48A1Zbol= TKS) pHe ¢t &
ol wrE FHFole 32288 Btk a2 CKe 4.69
2 F43] golA ol%F TKe} A9 vl&et & At
&4 H7E AET) 05%] E¥she VIR H3ke
w[43] <4 48217t TK7} 0.594%, CK7} 0532%2
T EF &4 FAV|2E 8A7eE FYFETEs vElth
Aei= TK7F 44 4821740 0.594%14 & HF 120
AZrl 13%ZE 48X13F o|F FH3] FUlE] AwtHe=
CKET} thd &2 g yehlon fAG 2Lz 3
Lk ol EntES} citic, malic § F714E o
ataL Q17 ool AtsETh

o

2. MOl Hi5]

TKeh CKe A4€ MAAZ 533 Be Fig 3
3 2ok TKe Lgke Az AF, 379844 CKe
39.28c HE7E AR e} Tke) Lkl st

[ =R == =]

4 8 12 18 24 48 72 96 120
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@ : Tomato Kimchi [l : Chinese Cabbage Kimchi
Fig. 2. Acidity of Tomato Kimchi
Cabbage Kimchi during fermentation at 20T

and Chinese
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o 2g 120A]7H = 35.872 Yolx &=
CKY L2 40572 tt& Z7ste=
Ade AZTMEe v E 524, A5 B2
H2 A, A Ga4E 2 4% §2 N9
A= BIKim MK £ 1994)¢] ¢354, TKS) Lzko)
CKEt} A& AL AE7MF &o] CKY 40% ¥rol
7hE A @gt7] dEoler Al dch B2 & JEN)
agkZ TKe CK7F Az AF of 22004 &rq 44
A ok 252 FE35] wobA WA 120 AR v
g s BT o] AFE CKo AU nEE
Fol 40%2% H2 AL adz AL Jehie
CKell #7Fd 3137FF 60%9] 3dte H2
Ae BEntE AA 9 F2 M gToz A
o} bFE TKIF AR %7] 273, CK= ¢k 37.39
th. @F 8A17H7EA) TKS} CK7t 2438 =75t 724]
A A8 Hlzd e Hojthrt AP Yolx @i
120A17k] TKE 9 26, CKE oF 392 Aukzio g TK7h
92 #3E Bk o] AdE TKY bgko) CKEG &
2 S4EEA H3F S v 227 go] CKY
40% Yol J7F=A E3t7] wWEolg AlZH

N rlr

1T NS ) >l> £
rkﬂ o [o

l"

3. TextureQ| B}

TK} CK& 20TolA ¥a Sl 7 X(hardness) S 23
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@ : Tomato Kimchi M : Chinese Cabbage Kimchi

Fig. 3. Color (L, a, b) of Tomato Kimchi and Chinese
Cabbage Kimchi during fermentation at 20C
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gt A= Fg 49 Zth Az JFode TKY FEE
778.65, CK9] AXEX= 775652 FAFstR Y wE7r A
A 2447k TKE 709.63, CKE= 694.360.2 tro}
Foh 2 o]Fell= TKS CK EF st ZAgE Bk
g ARFoR TKY ZFA=rF CKEY %2 #s YyE
Witk ol CKol ke ax7H¢] 40%7F A7Fa TK
o A, i139] PG7} pH 6.0014 AW 4L HQIcKPark
HO 1996)= Radl] oja] o] pHES Holy ¥$j9] TK,
CK AA= PGY S HA &2 2oz Alsdrh

4. D|ME 9| Hi5t
TKS} CKE 20ToA HaATE Fol & F59
gtE Fig. 59l Yelifich 2719 & #5E EnlE
ZHAA 27x10° cfym YT, WE2AXNA 6.1x10°
cfy/n 2 WFAANN BE 2 Jehidch 2y

Hardness(g)
-
(=]
(=]

600 . . .
0 4 8 12 18 24 48 72 96 120
fermentation hrs.

@ : Tomato Kimchi M : Chinese Cabbage Kimchi

Fig. 4. Texture value of Tomato Kimchi and Chinese
Cabbage Kimchi during fermentation at 20°C
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@ : Tomato Kimchi M : Chinese Cabbage Kimchi

Fig. 5. Changes of total cell number on Tomato Kimchi
and Chinese Cabbage Kimchi during fermentation at 20T
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g ol AF¢ tEo F PA BRANAN F F4M F
ZHE Qe 53], EnfERX A FH3] STt F
& 48217 Tol= EunpE A o|A 5.7x10° cfu/nl, W
2R 37x10° cfyn 2 EREAX} B

& Hyon ol wa 120A7HA 22 FFS B
. ANF5e wWsle Fg 6oAs}t o] & F59
w2g A4S Jenidt g2 A% TKe CK7F 4
ZF 6.1x10°, 6.0x10* cfy/m 2.2 ¥l&F £5 Btk O
#Hut w/éﬂr HEo] Az F71sle] 48AI1F o) F&
TKS] BAF 571 5.1x10° chym 2 CKS ANF F
3.3x10° cfu/mlilﬂr 2o $=2 pgon oF 12047
HAE B e Yehe %S B3tk & 4%
AAF F7F 2L FHo = FUkske AL F A £
AN & 759 7t AdF $9 Fvtl 14 A
oz AEE®" wE Lde TKY ANF F71
39x10° cfy/mZ Cko] AT F 1.6x10° cf/m BT}
£ $£2 Yegdth ole EfE 24 4SS
ZAXAE AT e AR AlsHT

5. & s&of sl

TK$} CK9 20CHA @& Fo F=AN-lq
ATAGO, Japan)2 3% =(Brix)9] W3t Fig 7
o] Jelcth wa %719 TKY 3 F=(Brixn=
74, CKx 730191tk TK9 CKE #%Ert g w
g 2 =57 ZaFch 2F 48A1%d] TKE 64, CK
L 66Brixz 2E 120714 TKY ¥ %7} CKETh
ge 7te Btk o] ZaEs AAFE HES #9l

3] [=2]
(%] 511 =] (4] -3
T T T T

bacteria. (cfu/ml)

IS
31

Log No. of lactic acid

L ' L L L L L L L L )

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

-

@ : Tomato Kimchi [ : Chinese Cabbage Kimchi

Fig. 6. Changes of Lactic acid bacteria cell number on
Tomato Kimchi and Chinese Cabbage Kimchi during
fermentation at 20°C

S5 ze] F5H5 A A22A A4E(20060)

wol 4% 2} Fg. 79 wet o] #5°] B2 ¥el
2H|g7] qEoz AAd.

6. A=Al o5t Y=o 3

TKS} CKo} & 120174A19] dxHslE Fig 89
Uerg o

TKeF CKe 28 =7]9 9d&e TK7} 6.7, CK7}
6.5%F Ttk W& 48x)7td] TK 5.1, CK 52%% 1
120A177kA] TK7} CKE.T} tha ‘;"{S s B &
g7t APP wet K CK F + E5F gdiste
28 BATh RS MFEY A A%t Aol
gA &4 F4 F AX 23 F9 Axde] F&5
o] AX AAY E=E IF o= BHo ok

7. Na, K &2k

| 5}
TK$} CK9] Na, K

2g 279 4 F712 484]

FW

y [

s

Brix
O = N W AUl ®
_—

——

0 4 8 12 18 24 48 72 96 120
@ : Tomato Kimchi [l : Chinese Cabbage Kimchi

Figz 7. Sugar Contents of Tomato Kimchi and
Chinese Cabbage Kimchi during fermentation at 20T

T

I

0 4 8 12 18 24 48 72 96 120

%
© M MW A U ;N X
)

@ : Tomato Kimchi [ : Chinese Cabbage Kimchi

Fig. 8. Salts Contents of Tomato Kimchi and Chinese
Cabbage Kimchi during fermentation at 20T
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(1 : Tomato Kimch B : Chinese Cabbage Kimchi

Fig. 9. Na and K Contents of Tomato Kimchi and Chinese
Cabbage Kimchi during fermentation at 20T

ol EAS A= Fig 99 veich TKS CKY
Na &S %719 860.09, 895.26 mg/100g0] AL, 48A]
Tt Z+2h 867.57, 683.98 mg/100ge)9ich K &
Z7)9) Z+z} 352.26, 365.77 mg/100g0] L IL, 48A] 7t =
343.73, 345.51 mg/100g°] T}

8. DPPH free radical £7{&AQ| w3}

TK$} CK¢e] DPPH(1,1-diphenyl-2-picrylhydrazil) free
radical®] AABAHE 1% BHTY &3 njm =33t
o] Fig. 109] Yehf§ Stk TK methanol $%%¢ DPPH
&4 1% BHTY E4& RN%=2 39E ), &ar}
AP wet ta Frhstd R 1R20AIT =
795%% Uetgth CKe ANF oz ulg ghe B
ot} ¥E 12077t = DPPH Free radical 22A &4
o] 7L6%2 Z71ET T ¥ @& YeEHt S
CK+ DPPH Free radical 242 WUa & A9 W
37 gle WY, TKe €98 E718 3% 2¢E 120
AlZrel = 27] FZETE 10% F7H¢ e Rgen o]
2 1% BHTS DPPH Free radical &A&42 90%
%kO]ii‘ﬂr o|A¥ TK7} CKeoll H]3) itsl &4ol =
< A2 EnE #) 9 golafli FL JRE ko=
-1,‘.1.7} A=) = ZAEdward G Tomatoes 1999)3}
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EntEd] gl e oz AHEH ERY IF
(Rock CL £ 1997)o]gkx A}EHt)h EJF TKY &4
o] Frtete AL TK ¥E F A7y tARIE &
9 &7h Vit-C 59 BHEY F29 W #Ho]
Ng Aoz FFHAT
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o T
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&

LI RN N, T T T Ky
Fermentation hrs. d\o
[] : Tomato Kimchi Il : Chinese Cabbage Kimchi [l : 1% BHT

Fig. 10. DPPH free radical activities of Tomato Kimchi and
Chinese Cabbage Kimchi during fermentation at 20T

g2k £

A= Table 3¢}
o dz] BEXHe Q&

9. EOIEL} HYF9|

TK9} CKe &3 = =7
2ot HEsd SFES AEA
224 dAREE-S] SR ABA el FaEst et 59
g delgd g Udedle Ao gEiAwEA d4
SERYH 45 BEFQY phenolg FEdtEw AT
=y Z}Eoﬂzﬂ o|Fo|Ax vy kst FHAHQ
SHAA & o & ey FEY FFF s &
Hobs 2T #AVE A7) WEol Table 33 Zo] wj
FET & HEd SFEY FFo] A9 s 2
nEE TK7F CKEY 52 43t 848 Jehis
b ¥FE FAE ol Atsdch

. om-

|1_1|
=3

>,
ruE LWH'

=n
=
o
=
A

10. =X EN
TK$} CK9 FS5AAE 20T @E -4 &
B4 AFRE A9l AFd LSt o

Table 3. Total polyphenolic compound Contents of Tomato
and Chinese Cabbage
Tomato (mg/100g) Chinese Cabbage (mg/100g)
280 60
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E: Bl 1 ATE Fg 11e] U
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5 Ql spolg molA RhTKY ]
2 Ko % o s5ERT B A
£ Ut AdolAE #9959 x}(p<001>e Bel
TS| A30] K] Agact S 528 2
Ak FAAY HAE FEES 7 14 NRERE L

Ag ¥ ]—PZ-?_J»}TKﬂ- oF 6.8 22 CKY 6.1FHEK
A5E Ueith Be B/ gRoRe
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3 HM3l(Pack SH 2005)° ¢Jstd, AA 9 Fdg2 1l
AR gadozn AlLHEY 1 A §7)2te] AAFH
Bz g% gud U4E 24 2 pHsh A=t u
T 2ye Jrlrﬁ] 7HA A5t B me E IdFS
At wetA TKe B4F 47 CKET ol §71
A BAE Bgy] diFolgt AlsdE T mf@ute] 2o
Ae §940 2Hp-<0.0)S 2ol TK7F CKET} uf-&
o] HLg ST AT w2 /F9HY A
(p-<0.0DE YVERfo] TK7F CKRth Hoides A4
& gol ®¥9g FANAT ol EaEII ¥
E49 alcoholF, aldehydeF, esterf 2 ketonefF7F o
REe AL P,

methyl formate, methyl
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Fig. 11. Scores of Sensory Evaluation of Tomato
Kimchi and Chinese Cabbage kimchi during
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