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= ABSTRACT =

Effects of protein—sources on Kimchi fermentation and on the stability of ascorbic

acid were investigated at 74-1T.Kimchi samples with various protein sources showed the
higher pH and total acidity through the fermentation period than kimchi without the
proteins. The results revealed that the proteins have acted as good buffer and lactobac-
illi —growth enhancer in the fermentation, and the milk proteins showed the most signif-
icant effect among the samples. The lactobacillli were at the highest growth at 15th day
in all the samples.
The amounts and changes in ascorbic acid content during the fermentation did not differ
significantly between the control and protein added samples. The fresh, unfermented kim-
chi contained 14.5—15.7mg of ascorbic acid per 100g of sample and decreased continuo-
usly by the 12th day of fermentation. After then the vitamin increased in all the samp-
les and then again decreased slowly after 18th day. The contents of ascorbic acid at the
end of the 3 weeks— fermentation {16.3— 17.3mg/ 100g) were still higher than the contents
of fresh, unfermented kimchi.
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Table 1. Formulas for Kimchi

Ingredients Distribution %
Korean cabbage 85.0
Radish roots 5.0
Salt 35
Green onin 2.7
Red pepper powder 1.5
Garlic 1.0
Ginger 0.5
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Table 2. Amounts of protein—sources added to Kimchi sample

Protein Sources Protein Content % Added Amounts g/ 100g sample
Skim milk powder 34.9 2.29
Soy protein isolate 86.0 0.93
Beef extract 74.6 1.07
Fish protein (Codfish ) 17.56 4.57

UE 5ol 712 sample 245 3¢ 1A R AT
o g 35}l BT peptone kel o3 104 34
.2 3 435le] tomato juice agar'® F o]&3}ed pour
plate (double layer } & nlEo] 37+1Tol A 7242 4|
7+ wioFst ¥ colony BE AHESIA

t}l) Ascorbic acid &) &7 :

3el 1A 0w 200g9] 7lx sample & | dle] 2.4—
dinitrophenylhydrazine method?®’ o &]&}ej ascor-
bic acid & &A3}g vk

@ Standard curve 2] 2H4

L —ascorbic acid standard (Merck | )250+0.1mg
£ 428 At 5% HPO, folol o  250m2
9hE oo o] Bofel 4] T} 0.25, 0.5, 1.0, 1.5, 2.0 2
2.5m-g Z7t volumetric flask off 33} 5% HPO,
2ol 0 7 100m o] = A|5}e] 6 FF-29] ascorbic acid &
Fh S et Ao gFANA 2w A AP
o # 3le] oxidation, osazone & 4], osazoneL3), O.
D. &3] 42 z2t5led 520nmell A} optical dens-

ity & 2231900 53) 3% 4de) oo A4 BE

0351
£
00
S
= 025
P
£ 020
S
© 015
©
£ 010
&
005
0 10 20 K¢ 40 50
Ascorbic acid, ug/2ml
Fig. 1. Standard curve of the ascorbic acid.
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Fig. 2. The pH— changes of Kimchi without

and with various protein — sources, fer-
manted at 7+1T.
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Fig. 3. The total acidity of Kimchi without and
with various protein—sources, fermented
at 7+1C.
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Fig. 4. The total counts of lactobacilli per gram
of Kimchi without and with various
protein—sources, fermented at 7+1T.
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Fig. 5. The contents of ascorbic acid of Kimchi without and with various protein—sources,

fermented at 7+ 1C.

Table 3. ANOVA table for sensory evaluation

Source of variance df SS MS F
Samples 4 7.53 1.88 1.11
Panelists 29 27.70 0.96 0.56
Error 116 197.60 1.70
Total 149 232.83
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