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The Effects of Added Ripened Tomato on the Quality of Baechukimchi
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Abstract

In this study, we investigated the effects of ripened tomato on the Baechukimchi fermentation, by measuring sensory,
physicochemical, and microbiological properties during fermentation up to 28 days. The Baechukimchi, with various levels
[0, 10, 20, 30%(w/v)] of ripened tomato, was fermented at 10°C. The product containing 20% ripened tomato showed the
highest scores for overall acceptability, sour taste, texture, sour smell, and color. The intensity characteristic scores related
to sour smell and sour taste were the highest in the control, and the texture score was highest in the 20% ripened tomato
sample. During fermentation, total acidity increased while pH gradually decreased. The reducing sugar and total vitamin
C contents of the experimental groups with added ripened tomato were higher than those of the control. Also, the time
periods to reach maximum levels of lactic acid bacteria, by log numbers of cells and total viable cells, were more delayed
in the experimental groups with added ripened tomato than in the control. Overall, the results indicate that a 20%
addition of ripened tomato to Baechukimchi during fermentation can enhance sensory qualities and extended the palatable

period of the product.
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Table 1. Ingredients of Baechukimchi

Ingredients Weight(g)"
Brined Chinese cabbage 1000
Red pepper powder 30
Green onion(large) 15
Garlic 20
Ginger 5
Tomato” 0
100
200
300
" Based on brined chinese cabbage.
% Added ripened tomato.
galed B2 FUAE 100

g Entge] HUlEe @
oA 2847 LEAFIEAN BeF EAL Hrtslr] Yshed

=
tot
=2
Y.
i
S
ol
o
A
e
u)
iy
off
o
>
o,
>
]
of
o2

ol
=
=
o

3 5492 A, AEA, Al e, glas, AnkE]l J)as
o] 671A] 54 tist zAEIAS, e B4 A, AdAY,
o3, A%, WAk, 227 671x] B4ol thate] 78 B
% (Meilgaard et al 1991)0.% 23] 9hE AA515c) 7|55
“ti 3] FE2(like extremely)’- 74, “hers] 4-S(dislike ex-
tremely)”- 1733} Fee “s] 7Z3Hextremely strong)™- 7
H, “Hes] Fel(extremely weak)™- 102 Hrlsigint. Al
e AR 222 2718909, WAIZF UR) e $lale]
256 AR 27 RE 2229 @ ¥¥ 2270 AP

Fgo) 2o| ol wf AAlske AX ST

5 pH % HFY M

9% ErkE WEA AZE 100 g2 IA7)@LA,
HMC-150T, A£)2 223 24531, 23] A=g A48+
H e F 2 iztelg Aste] pHsh A% Awg 2l
FTHAOAC 1990). pHE <17} 20 mLE # 3] 420
pH meter(Model 520A, ORION, USA)E Al-&-3}d 24315
th pH &7 ol AME-3 XY 10 mLE pH meterE ©]-8-3}3
0.IN NaOH £<§2 2 pH 8.371x] Z&A|7)=H 4BE 0.1
N NaOH¢] 48] mLE lactic acid(%, w/w) &Fo 2 gals}
o AR A%(%, whE EA STk

L=

6. Hlct

o= ErtES] ArtEs 2E9 wiSdx o] 89T &%



680 244 .

£ DNS(dinitrosalicylic acid) ®EMiller GL 1959)°.2 =%
Hon, o] i EEEAR IETE AMEENTH
7. % u|ElDl C g2t

&= BEvtE] Hutgg gdejsted @ widRe & v
B C 32 2,4-DNP(dinitrophenyl hydrazine)H (% 5 &,

A7) 1989)c 2 A3l o, oju] FFEZZ L-ascorbic
acid& AH&-3t Tt

8. D|MESH EY

1) & o=

Ao R WFHA 35S 1 mb 3l 0.85% A4
AFE A AT & = < vfR|(Plate count agar, Difco

Lab., USA)E A§-3ld EF 3 v o2 30TolA] 48~
72717 HlFer 3 S 30~30070Q1 FRE Gstd A
39 HCollins & Lyne 1985).

2) HATE
T&Xﬂ* o HH 72 5L 1 mL 33l 0.85% A4
2 A gAg T Brht Eel8 viR|(Lactobacillus MRS
agar and broth, Difco Lab., USA)E A}-83lc] FF Hu ujk
o2 37T 48~T2A17F vl 3t F A& 30~30071%)
BHS Hat] Al HCollins & Lyne 1985).

9. A Hz|

ANOVA ¥ Duncan®] T 9] 77 (Duncan's multiple range
)& Fole] 5% oA 2 AR el Aol
AFAAHEEA T 1993).

dx o o3

1) 712 54

& EnkES] HIFFS 0, 10, 20, 30%E 22 Ge]Eto]
g2 MFAR ] FE F HeHAE AT A= Table 2
o} 2tk

715 549 Bt 23k AL e ErnkE 20% A7t
T7F A 179A 289 Atolel] £2]#(p<0.01, p<0.001)2
2 o2 Hrhd vig 2 AFE ol A HrHEUTE
ol9} w2 iz LEVL AP met FRR A
A7 gobrla, 2A 10€04 2897H] 7 FollA f
©A(p<0.01, p<0.001)2.2 7P W& HFE Wtk

0P A

KoMl o} REEHRER

AAANE FE 293 748 AYdne BT oF(p<
0.05, p<0.01, p<0.001)3] X}o]E Byl L& 1445E &
F 28971A] 94 ERLE 20% H7HP7t T A7l Bisl
2o AFE wol FA4 Y=, o] A7l dEzTE 7P
£ wlo} AlAAR7E Sk & AR YEsTh
oo g 298 AYstnE 25 #2(p<0.05, p<
<0.001)8] x}o] & B} ¢4 ErlE 30% A7
7128 2E 1497x] O FAr viE & AT
Almko 2 Hr1E9 3, BE 179 RE 289714
EFIE 20% H7H7t o vkl vl w2 A
otk A LE 7|7 Bt 2T P e Ay
A

%&Ul% T3 29, 4943} 74 AYstne B
(p<0.05, p<0.01, p<0.001)Q! x}o]& Bt} LI
Hog YrTHTH: ¢& BrlE At Be %
o} £/ Hr= A

ZAZ e g7 279 g 298 A9slae BF
(<0.05, p<0.01, p<0.001)Q1 Z}o]& BHPTE AAH o8
THUE g% ErfE AU 22 S %Abz 2
EnlE 20%9) 30% F7t Bes 2L A4S wgrt
3], &% EnlE 20% A7 $E 17¢HH 28?:_177}z]
2 2o ASFE ol & A0 Z UL

AurAel 7|EEE g 748 x.“g,]—g}-]_ RE §9]A
(<0.05, p<0.001)3! o] Rt LF 445H LE 14
A g4 ERLE 30% A7t & HA4E T 2R

17958 897X &5 ErnkE 20% HA7H7 52 AT
£ wo} 7 H71E) HE Avkzoz gkar BEvlE HUt
77h vzl Hal Ee A5E Esih

AMAoz gk BEulE 20% A7t RE BeE 54
FEoA oo & H5E wol Hshe A= 3
7}= ATt

NLH

> flo
L)

o
&

=)
HE’ UL] :o‘
O ey
?& g

T o T A
i‘f;

e

T

5 213
ks
e

I~
"=

oo
I

N Jlm

1 o] 11, l%a‘oﬂ TWHESE didEo] oAl
A éﬁ 0937 79ee BE Hr7e 2w F4r) o)
7?01'93\3’_, BE 4L e 27 st 7 s,
7 2890l g EnlE 20% FrHPe] A FEsL A8 A
o2 Jehith
AP = dhE 27dE g2 <10% < 20% <30% £
2 AdA7) 78 veRgar, BE 7860l 30%<20% < 10%



17(5): 678~688 (2007)

2% Evkze] Ay EAe FAo) v)A

ar

3

&)

[<]

681

Table 2. Sensory evaluation scores” on Baechukimchi prepared with different addition of ripened tomato during fer-

mentation for 28 days at 10T

SensoTy . Days Tomato(%) F-value
characteristics 0 10 20 30
0 4.5+0.7%Y 4.0+1.0° 4.0+0.5° 5.0£1.0° 1.10M
2 4.2+0.5° 4.6+1.1° 4.0£1.0° 4.6+0.6" 1.45™
4 4.0+0.7" 5.4+09° 5.0+0.7° 3.8:0.8° 10.74"
7 5.4+1.0° 5.141.4% 4.420.9° 4.6+1.3"® 3.53
Color 10 4.0+1.0° 44£1.1° 4.840.8% 5.6+0.9° 553”7
14 38+1.1° 4.0£0.7° 42405 4.4+0.6" 1.64™
17 3.240.5° 4.6+0.6" 52+0.5° 38405 17.19°
21 2.840.5° 3.3+0.5° 4.3+1.0° 4.020.1° 12,49
24 2.5+0.6° 33+13° 4.840.9° 43£0.5" 19.32"
28 2.8+0.8° 3.6+0.9% 4.6£1.1° 3.8+1.3% 547"
4.0+1.4° 5.0+0.0° 4.5£0.7%° 4.0+0.6° 513"
4.6+1.1° 4.4+0.9° 4.6+0.6* 42+0.8 0.53"
5.0+0.7° 4.6+0.9® 4.4+1.1% 4.0+1.0° 337
3.9+41.4° 4.3+1.0° 4.3+1.4° 4.4+].4° 0.57
Sour stncll 10 42+13® 4.840.8° 4.6+1.1° 3.8+1.3° 346"
14 2.8+0.8° 42413 44106 3.440.6° 8.20™"
17 2.640.6° 3.8+0.8° 4.6+0.6" 3.2+1.3% 10.95™
21 2.5+0.6° 3.8+0.5° 4.8+0.5° 2.8£0.5° 15627
24 2.8+0.5° 3.540.6° 4.0+0.8° 2.8+1.0° 6.46"
28 24+0.6° 3.2+0.8 3.8:0.5% 3.4+0.9° 7.80""
7.0£0.0 7.0£0.0 7.0+0.0 7.040.0 0.00™
5.0+1.6* 5.6+0.9° 5.0£1.6° 5.6+1.1° 0.76"°
44+1.3° 5.2+0.8 54+1.5° 5.4+0.6° 3.11°
43%1.1° 4,0£0.6™ 49+09* 4.4+1.4% 275"
Texture 10 4.4+1.1° 4.0+£1.0° 4.6+1.5% 5.4£1.3° 379"
14 2.840.5° 3.8+0.8° 4.4+0.6° 52405 14.627"
17 2.8+1.3° 3240.5% 4,6+0.6" 4.2+0.8™ 487
21 2.0£0.8° 3.0+1.4° 43£1.5° 4.3+1.0° 7.60""
24 2.340.5° 2.3+0.5° 5.0:0.8" 4.5+0.6" 2267
28 2.0£0.74 2.8+0.5° 52+05° 4.4+0.6° 35.56™"
1.5£0.7° 2.5+0.7° 3.0£0.0" 3.540.7° 1167
3.6+1.1° 3.6+1.1° 3.8+0.8° 3.8+0.8 0.07
3.8+1.6° 3.0+1.0° 3.6+1.1° 3.4+0.9° 0.91™
3.9+0.9° 4.4+1.3 43+1.1° 4.0+1.4° 0.54™
Carbonated 10 4.4+1.1° 4.8+1.3" 5.2+0.8° 52+1.3° 2.58"
taste 14 3.6+0.9° 3.8+0.5% 4.4+0.9™ 46+1.1° 329
17 3.0£0.7° 3.8+1.1° 5.0+0.7° 4.4+0.9® 10.95
21 3.0+0.8° 3.3+0.5% 4.0+0.8° 3.8+1.0% 311
24 2.540.6° 2.5+1.0° 4.3+0.5° 3.540.6° 14.10™"
28 2.640.9° 2.840.5% 42405 3.6+0.6™ 729"
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Table 2. Continued

2449 Be A4S
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Sensory Tomato(%)
characteristics ys 0 10 20 30 Frvalue
0 1.5+0.7° 3.0+0.0° 3.5£0.7° 4.0+0.0° 28.00""
2 3.8+1.1° 3.8+0.5° 3.6+0.6" 4.0£0.0° 0.71™
4 3.4+1.5° 3.4+1.1° 4.0£0.7° 4.2+1.1° 3.09
7 3.7+1.4° 4.0+1.5% 4.8+1.3° 43+1.6® 3.09
Sour taste 10 3.6+0.9° 3.8+1.1° 5.0+1.6° 5.4+1.5° 518"
14 2.640.6° 3.6£0.6° 4.4+0.6" 4.8+0.5° 17.15™
17 2.8+0.5° 3.240.8" 5.40.6" 4.0+0.7° 15.49™
21 2.3+0.5° 2.840.5" 4.0+0.8° 3.31.0° 9.99™
24 2.0+£0.0° 2.5+0.6° 4.8+0.5% 3.5+0.6° 2573
28 2.0+0.7° 3.0£1.0° 4.0+0.0° 3.0£0.0° 20.00™
0 2.540.7° 3.0+0.0° 4.0+0.0° 4.0+0.0° 27.00™
2 3.6:0.9" 4.6+0.6° 3.8£0.8" 4.0£1.0° 3.00"
4 3.8+1.3° 4.4+1.1° 4.0+1.2°% 44+09% 3.02°
7 43+1.5° 4.0+1.4° 4.6+1.3* 4.7+1.8 0.23"
Overall 10 3.8+1.1° 3.6£0.7° 52413 5.4+13 897
acceptability 14 2.6+0.6° 2.840.6° 4.6:0.9° 4.6+0.9° 18.75™
17 2.440.6° 2.8+0.5° 5.0+0.0° 4.00.7° 27.93™
21 2.340.5° 2.8+0.5% 43+1.0° 3.3x1.0° 1167
24 2.0+0.0° 2.3+1.0° 5.0£0.8° 4.0+0.8° 14.63™
28 2.0+0.0° 2.8+0.5° 42+0.5° 3.0:0.7° 1837

D~ Superscriptive letters indicate significant difference at @=0.05 as determined by Duncan's multiple range test.

™ Not significant, " p<0.05, " p<0.01, " p<0.001.
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Sour taste

Carbonated taste

Fig. 1. QDA profiles of sensory evaluation scores of Bae-
chukimchi prepared with different additions of ripened tomato
on the 0-day fermentation at 10C.
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Carbonated taste

Fig, 2. QDA profiles of sensory evaluation scores of Bae-
chukimchi prepared with different additions of ripened tomato
on the 7-day fermentation at 10TC.
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Fig. 3. QDA profiles of sensory evaluation scores of Baec-
hukimchi prepared with different additions of ripened tomato
on the 14-day fermentation at 10TC.
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Fig. 4. QDA profiles of sensory evaluation scores of Bae-
chukimchi prepared with different additions of ripened tomato
on the 28-day fermentation at 10TC.
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Fig. 5. Changes in pH of Baechukimchi prepared with di-
fferent additions of ripened tomato during fermentation for
28 days at 10T.

1.2

Total acidity(%e, w/v)

0 5 10 15 20 25 30
Fermentation period(days)
Fig. 6. Changes in total acid content of Baechulkimchi pre-

pared with different additions of ripened tomato during fer-
mentation for 28 days at 10T.
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Reducing sugar(mg/ml, as glucose)
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Fig. 7. Changes in reducing sugar of Baechukimchi pre-

pared with different additions of ripened tomato during fer-
mentation for 28 days at 10C.
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Total Vitamin C(mg%)
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Fig. 8. Changes in total vitamin C of Baechukimchi pre-

pared with different additions of ripened tomato during fer-
mentation for 28 days at 10T.
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Fig. 9. Changes in total cell counts of Baechukimchi pre-
pared with different additions of ripened tomato during fer-
mentation for 28 days at 10TC.
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Fig. 10. Changes in lactic acid bacteria cell number of Bae-

chukimchi prepared with different additions of ripened tomato
during fermentation for 28 days at 10T.
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