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Fermentation Characteristics and Antimutagenicity of Kimchi that
Prepared with Different Ratio of Seed in Red Pepper Powder

Sun-Mi Choi, Young-Soo Jeon, Sook-Hee Rhee and Kun-Young Park

Departments of Food Science and Nutrition, and Kimchi Research Institute,
Pusan National University, Busan 609-735, Korea

The fermentation characteristics such as pH, acidity, lactic acid bacterial counts and
panel taste of kimchi, and antimutagenic activity of kimchi were studied when the kimchi
prepared with different ratio of seed (S) and pericarp (P) in red pepper powder and
fermented at 15°C. The pHs of P:S=9:1 kimchi and P:S=7:3 kimchi decreased gradually
during the kimchi fermentation, however, pHs of P:S=5:5 kimchi and P:S=3:7 kimchi
decreased very fast during the fermentation. The counts of Leuconostoc sp were high
in P:S=9:1 kimchi and P:S=7:3 kimchi but the levels were low in P:S=5:5 kimchi and
P:S=3:7 kimchi. Whereas Lactobacillus sp counts were low in P:S=9:1 kimchi and
P:S=7:3 kimchi, but the counts were high in P:S=5:5 kimchi and P:S=3:7 kimchi during
the fermentation. P:S=7:3 kimchi showed the highest prevalence in the panel taste of the
kimchis and the P:S=3:7 kimchi resulted in the lowest prevalence. The antimutagenic
activities of the kimchi juices were studied by Ames test using Salmonella typhimurium
TA100 and SOS chromotest using E. coli PQ37. As the ratio of the seed increased, the
antimutagenicities increased. Among the kimchi samples, P:S=5:5 kimchi significantly
reduced (p <0.05) the mutagenicities induced by aflatoxin B; (AFB;) in Ames test and
SOS response against N-methyl-N’-nitro-N-nitrosoguanidine (MNNG) in SOS chromotest.
From the results of the experiments, the P:S=7:3 kimchi seems to be the best seed ratio
of red pepper powder for the preparation of kimchi in terms of fermentation chracteristics
and antimutagenicity of the kimchi.
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Fig. 1. Change of pH (A) and acidity (B) in various kinds of kimchi that prepared with different ratio of pericarp (P)
and seed (S) in red pepper powder during fermentation at 15°C.
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Fig. 2. Changes of counts of Leuconostoc sp. (A) and Lactobacillus sp. (B) in various kinds of kimchi that prepared
with different ratio of pericarp (P) and seed (S) in red pepper powder during fermentation at 15°C.
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Fig. 3. QDA profile' of various kinds of kimchi that
prepared with different ratio of pericarp (P) and seed (S)
in red pepper powder during fermentation at 15°C.
1Sensory characteristics rated on 9-point scale: 1-ex-
tremely bad, 9-extremely good in subjective evaluation
(apperance, overall acceptability), and 1-extremely weak,
9-extremely strong in objective evaluation (sour smell,
moldy smell, chinese pepper smell, sour flavor, moldy

flavor, chinese pepper flavor and hardness).
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kimchiE.c} P:S=5:5 kimchi®} P:S=3:7 kimchioll A
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Table 1. Antimutagenic effect of various kinds of kimchi
(pH 4.2~4.3) juice' that prepared with different ratio of
pericarp (P) and seed (S) in red pepper powder against
aflatoxin B, (AFB,, 2.0ug/plate) in Salmonella typhi-
murium TA100

Revertants/plate
(level of sample, pl/plate)
Treatment
100 200
Spontaneous 115£10 115£10
Control (AFB;) 1018+33" 1018+33"

AFB+P:S=9:1 kimchi 740423" (31)° 548+11" (52)

+P:S=7:3 kimchi ~ 636+20° (42) 489+23° (59)
+P:S=5:5 kimchi 527410 (54) 359+17° (73)
+P:S=3:7 kimchi ~ 549+14° (52) 390+15 (70)

'See the Material and Method

*The values in parentheses are the inhibition rates (%)

"“Means with the different letters in the same column are
significantly different (p<0.05) by Duncan’s multiple
test.

T o

55 2&sto] P:S=9:1 kimchi (7.0)2c} P:S=7:3
kimchiZ} 752 744 =9k

3) eSHo|E Dt

x7hRel )8k A9 W& delste] Az
g %9 gEodHo]EIE Ames mutagenicity
test2} SOS chromotestE 53}o] Lol E 4t} Ames
st ol88 Eelmlol w3t Aol A2 ul
$ol %o QA7 A2l ulgol L AX w3
S ol a7}t E3kth(Table 1). 5, AFB;oll thall
P:S=9:1 kimchit 52%°] @EdWol&aIE Hel
i A o] v go] F AX LT dEddelR
7} ZUEo] P:S=7:3 kimchit 59%%5 JERASL
ow P:S=5:5 kimchiv 73%% 714 & gEadw
ol¥¥E Bk e A9 vlgo] A =9k
9 P:S=3:7 kimchi®] =AW o| A= P:S=5:5
kimehi®t 5217 ]1 2po] & VFehHA] 9kekeh(p <0.05).

&l3, SOS chromotestE ©| &3t MNNGol| ti3t
rEdWol At ko] et A% S K
Rl Ao v o] ST gEdie] &
7} AZ cH(Table 2). P:S=9:1 kimchiv 36%2] 3+
qlilolwalg Blor) 71 Azol A4H
ulgol Zrhgol uhel WAl PEeimo] e
Z7Vstod P:S=7:3 kimchix 42%°] Z7}+5 K
P:S=5:5 kimchit 63%% 7} E¢ dEdolR
&5 BYet eIy P:S=3:7 kimchi= Ames test

>,
1 lo nft

Table 2. SOS response of various kinds of kimchi (pH 4.2~4.3) juice1 (10pg) that prepared with different ratio of
pericarp (P) and seed (S) in red pepper powder against N-methyl-N’-nitro-N-nitrosoguanidine (MNNG, 40 ng/assay) in

E. coli PQ37
B-Galactosidase Alkaline
® phosphatase  (p) SOS induction Inhibition
Treatment ®/®) factor rate (%)
ODyzo Unit ODyo Unit ¢
Spontaneous 0.355 11.8 0.347 11.6 1.02 1.00
Control (MNNG) 0.692 23.0 0.340 11.3 2.04 2.00
MNNG+P:S=9:1 kimchi 0.620 20.6 0.370 12.3 1.67 1.64 36
+P:S=7:3 kimchi 0.608 20.8 0.380 12.6 1.61 1.58 42
+P:S=5:5 kimchi 0.527 17.6 0.377 12.6 1.39 1.37 63
+P:S=3:7 kimchi 0.559 18.6 0.382 12.7 1.47 1.44 56

'See the Material and Method
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