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Abstract

To lessen the initial level of microorganism in kimchi, the preparation method of seasoning mixture was mod-
itied and electrolyzed acid-water was substituted for washing water and brine water. Changes in the microbial
counts of the red pepper powder-garlic mixture prepared with red pepper powder, garlic and 4.8% (w/w) wat-
er (tap water and electrolyzed acid-water) of manufactured kimchi showed that coliform count and E. col
count were reduced to 93% and 98%, of the initial level in the tap water added red pepper powder-garlic mix-

ture and 97%

and 99% in the clectrolyzed acid-water added mixture after 6 hours of mix. After 24 hours of

mix, no £. coli was recovered in both mixtures. Microbial levels were revealed as 2.4x 10° CFU/g for total
count, 2.3~ 10" CFU/g for Laciobacillus count, 1.0x 10° CFU/g of coliform count and 10’ CFU/g of E. coli
count in the seasoning mixture prepared by the general method, and 4.2x 10° CFU/g of total count, 4.0x
10°CFU/g of Lactobactlius count, 1.0> 10° CFU/g of coliform count and 4.0x 10° CFU/g of E. coli count in
the mixture prepared by the modified method. During fermentation at 10°C, the levels of total and Lac-
tobacillus counts in kimchi prepared by the modified method were significantly lower than those of kimchi
prepared by the general method until 7 days of the fermentation significantly. And no coliform and E. coli
were recovered in kimchi prepared by the modified method, whereas there were at the level of 10' CFU/g in
kimchi prepared by the general method. The pH and acidity of kimchi prepared by the modified method were

4.66 and 0.54%,

respectively, whereas those in kimchi prepared by the general method were 4.51 and 0.70%,

respectively. But after 14 days of fermentation significant differences were not observed in the changes of mi-

crobial, pH and acidity for both kimchi.
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Table 1. Recipe for the preparation of kimchi

Material Contents (%, w/w)
Salted Chinese cabbage 90.0
Radish 2.8
Red pepper powder 32
Ginger 0.8
Galic 1.6
Onion 1.6
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Fig. 1. Modified method of kimchi preparation used in
this experiment
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Table 2. Number of microorganisms recovered from ingredients used for kimchi manufacturing

(Unit : CFU/g)

. Yeast & Coliform Staphylococci Lactobacillus
Ingredients Total count
Mold count count count count

Chinese cabbage 2.6 10° 3.9x 10! 5.2x10° 1.3%10' 1.1x 10°
Radish 1.9x 10° 53x10° 23X 107 6.2x 10 8.2x 10*
Garlic 71X 107 7.2%10° 6.7%x 10° 3.6X10° 53x10¢
Welsh onion 1.5x 107 38x10° 9.3x10* 7.3x ¥ 1.9x 10°
Ginger 5.4x10° 9.5 1 8.5%10° 7.1x10¢ 5.2x10°
Red pepper powder 2.3 10 2.4x10' 1.6x10° 3.5x 10" 8.9x 10°
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Fig. 2. Changes in microbial counts of red pepper
powder, garlic and tap water mixture during storage
at room temperature
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Fig. 3. Changes in microbial counts of red pepper

powder, garlic and electrolyzed acid-water mixture
during storage at room temperature

slo] 2E7bEobg FEES ARgeEs s vl
el YATS Ao Aojd = gl AL

LA

2% =Z S wst
32 W AANRSE A2 AR 4ol
B uleg e A Fig 49} o] FTFSE SEE

1 #]7} 6.4x10' CFU/g, AsjAksts A=|7}F 8.0x 10!
CFU/ge 24 %7] 274 2.6x 10 CFU/go] F7H7
B 5ol 2] 99%0) 4 Al FE it &, AT
2 u)37} 7tr] 5.2%10° CFU/gell4] 1.0x 10° CFU/g
o <10 CFU/g .24 EFol vla) Asjabslsrt 2
o} &3l Al el skt w3 RdTe &
7] 1.3% 10" CFU/gol} 4] 1.2x10' CFU/g ¥ 10' CFU/g
ol&}e) 71%&S vhebllo] AH 2 Aol Hallibs)
$=o] A3} Brd 2 7107 viepydrt

g, o] & ohA] 5y dajastrE A%
o] o] 4 F4= Fig. 59 A9k, FdFE FEES
A5z AHHE 9 5.0x10° CFU/g S, 23w A
23S AAS2 AHEYE 7S 6.0x10' CFURS
vehglon, Aads ¥ diAdwee A7) SF
2 Ab8-77} 5.0x 10 CFU/gs} 10' CFU/g ©)381E, L
2lw Aajasles AR LRSS dede 4F
wiol|l4] 10' CFU/g o] 318 vehliglct.

235 opd4o v] A 274 Fig 604 B vl
o} zpo] SE-E3 dubdgl ofd A HAAe AA

A kil
Aol @4, AN, AFT4 4 NFFF7E A7t

o b W o

10
g | 77 Before salting
[ Tap water

8 & Electrolyzed acid-water
Cd
>
[T
O
o
[+)
=
=
=
8
8
o
Q
S
=

A B C

Fig. 4. Microbial counts of cabbage after salting in
brine using tap water and electrolyzed acid-water A:
Total count, B: Lactobacillus count, C: Coliform count
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Fig. 5. Microbial counts of salted cabbage after wash-
ing with tap water and electrolyzed acid-water A: Total
count, B: Lactobacillus count, C: Coliform count
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Fig. 7. Microbial count of kimchi prepared by two dif-
ferent preparation methods A: Total count, B: Lac-
tobacillus count, C: Coliform count, D: E. coli

M= 7o) &R kol Majabss e 2 2
h%-ohs A 340 o3 HAFE R TS
EAAo g Aol ¢ gle AL R vhelyte(Fig. 6).

g olel oo} A" FA2) PIPETRE Fig
7o} 2okeh. Fdapoh A A z
ARobs WA Age AH AZE AA7L $4A
o oz Aze 7ol ua) vha o o
o2 i}é vreh Al ke wbRl, AT TS S

ahyl o @ A z% 3127} 8.1x 10 CFU/gsld] wha) A

E15k3]2] ¥ 28 W Al 6 F (1996)

]— 6.0 r 12
1 |
: !
r 55 F 10
c
S L | g
S ’ 50 | ]
@ S L2
EARTAY; ‘: r s
s 8- f’\c"‘:\c—’{L—a——«"‘ 45 &) 8
% s B 7 O Total count \ J Cos S
F=} [ & Lactobacilius count | ; £
S 3 & Coliform count r 4.0 | 2
k) o | | g
= i T E colicount | i
2 - T pH : - 04
TR 2 Acidity T 35 ’
AN !
150 { !
| .
0 - —\g*%o—c%»——u 30 -o02

0 7 14 21 28 35 42 49 56 63
Fermentation time(days)

Fig. 8. Changes in microbial counts, pH and acidity of
kimchi prepared by general preparation method and
with tap water during fermentation at 10°C

~—— 6.0 1.2

8 1.0
G
3 7 | k53
g F 5.0 o

Q

g ° 08 5
= J]
‘(::) S+ { O — " 45 % @
< 4 / O Totat count - Log &
z & & Lactobacilus count |, o i g
s 34 7 & Coliform count . 2
= / C £ colicount

2 - 0 pH - 0.4

/ v Acidity k35
A |
0 30 -o02

0 7 14 21 28 35 42 49 56 63
Fermentation time(days)

Fig. 9. Changes in the microbial counts, pH and acidity
of kimchi prepared by the modified preparation method
of seasoning mixture and with electrolyzed acid-water
during fementation at 10°C
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