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Microbial and Chemical Changes of Kimchies Containing
Different Ingredients During Fermentation
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Abstract

Population changes of aerobic bacteria and lactic acid bacteria and changes of pH, acidity, and total sugar content were
investigated during the fermentation of Kimchies containing different ingredients at 25C. The numbers of aerobic bacteria de-
creased from initial period of fermentation. Lactic acid bacteria increased during the first one day rapidly and thereafter they
did not changes to the late period of fermentation in all Kimchies. pH decreased at first day of fermentation drastically and de-
creased slowly thereafter. Acidity increased on the third day of fermentation, Acidity was very low in Kimchi containing both
salted anchovies and salted shrimp and this result was concerned with the number of lactic acid bacteria and changes of pH.
Total sugar content decreased gradually from initial period to late period of fermentation.
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Table 1. Ingredients ratio of Kimchi unit(g)

Nimchi A B c D E F
Ingredient —

Cabbage 100 100 100 100 100 100
Salted anchovies 3 0 8 0 0 0
Salted shrimp 8 8 0 0 8 8
Garlic 2 2 2 2 0 2
Ginger 1 1 1 1 1 0
Carrot 3.3 3.3 3.3 3.3 3.3 3.3
Onion 2 2 2 2 2 2
Red pepper 6 6 6 0 6 6
Sesame 0.3 0.3 0.3 0.3 0.6 0.6
Sugar 0.2 0.2 0.2 0.2 0.2 0.2




Vol. 9, No. 3(1996) N E el HUX

bo —

~ .

s 60

Q -

g y

2 504

o -

8 )

g _ 4.0

IS} 2

58

o4 E 301 &

S% 4 o
l T T T T T T T T 1
0 1 2 3 4

Fermentation time(day)

Fig. 1. Changes of aerobic bacteria in different
kimchies during fermentation. [] : A, O : B, & :
C,v:D & E, + :F, A : Kimchi containing all
spices(control), B : Kimchi deleted salted shrimp,
C : Kimchi deleted salted anchovies, D : Kimchi

deleted salted anchovies and salted shrimp, E : Kim-

chi deleted salted anchovies and garlic, F : Kimchi
deleted salted anchovies and ginger.
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Fig. 2. Changes of lactic acid bacteria in differ-
ent kimchis during fermentation. (] : A, O : B, &
:C, v :D < E, 1+ : F, A: Kimchi containing
all spices{control), B : Kimchi deleted salted shrim-
p, C : Kimchi deleted salted anchovies, D : Kimchi

deleted salted anchovies and salted shrimp, E : Kim-

chi deleted salted anchovies and garlic, F : Kimchi
deleted salted anchovies and ginger.
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Fig. 3. Changes of pH in different kimchies dur-
ing fermentation. (] : A, O : B, 2o :C, v :D, O
: E, + : F, A : Kimchi containing all spices(con-
trol), B : Kimchi deleted salted shrimp, C : Kimchi
deleted salted anchovies, D : Kimchi deleted salted
anchovies and salted shrimp, E : Kimchi deleted sal-
ted anchovies and garlic, F : Kimchi deleted salted
anchovies and ginger.
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Fig. 4. Changes of acidity in different kimchies
during fermentation. (] : A, O : B, & : C, ¥ : D,
& E, + : F, A : Kimchi containing all spices(con-
trol), B : Kimchi deleted salted shrimp, C : Kimchi
deleted salted anchovies, D : Kimchi deleted salted

anchovies and salted shrimp, E : Kimchi deleted sal-

ted anchovies and garlic, F : Kimchi deleted salted
anchovies and ginger.
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Fig. 5. Changes of total sugar content in differ-
ent kimchies during fermentation. (] : A, O : B,
A :Co v D OE, T : F, A: Kimchi contain-
ing all spices(control), B : Kimchi deleted salted
shrimp, C : Kimchi deleted salted anchovies, D :
Kimchi deleted salted anchovies and salted shrimp,
E : Kimchi deleted salted anchovies and garlic, F :
Kimchi deleted salted anchovies and ginger.

o =

OEAN EFWEAA e PGAE v w2
ke FAskcHEig. 5). WaF vl AR e
wile gkt Eele fAkek e 1A F9
g =oke ddde Bdoh &, skt $718)
WA AR F o ke Fo] TUheTh ol ke
& Foll M AAEAS Aow Wt weba] et &

6. ¥ &8

7t PR o] 45 24 d3= Table 29 2} 2A A
= & AR vs Ao} et vy wAdch
ol HA| Aol A=Al A7 ABF Aol 93 R
2 Azndoh b v vl 7% DE RAEF

Table 2. Salt concentration of Kimchies(%)

A B C D E F
2.04 1.46 1.49 0.96 1.34 1.44
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