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Changes of Vitamin C and Fermentation Characteristics of Kimchi on
Different Cabbage Variety and Fermentation Temperature

Young-Soo Jeon, In-Sook Kye and Hong-Sik Cheighf

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

Abstract

This study was conducted to determine the changes in the contents of vitamin C and fermentation
characteristics of kimchi on different Chinese cabbage variety(Koreangji Yureum: KY, Kalak Shin I
Ho: KS) and fermentation temperature(5°C, 15°C). Kimchi were fermented at 5°C and 15°C for 140 days
and 25 days respectively. In all samples, total acidity increased, and the pH, total sugar and reducing
sugar content decreased as the fermentation proceeded. Also, the number of lactic acid bacteria reached
the maximum at the optimum fermenting stage. On the other hand, total ascorbic acid, dehydroascorbic
acid and ascorbic acid from individual kimchi solid tissue significantly decreased with fermentation
periods, however, increased kimchi liquid at the 7day in KS-15(kimchi prepared with Kalak Shin Il Ho
at 15°C), KY-15(kimchi prepared with Korangji Yureum at 15°C) and at the 65day in KY-5(kimchi
prepared with Korangji Yureum at 5°C) respectively. Therefore, different fermentation temperature as well
as variety affected ascorbic acid contents and chemical characteristics of kimchi.
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Table 1. Ingredients of kimchi preparation

Ingredients(Scientific name) Ratio(g)
Chinese cabbage(Brassica pekiinensis) 100
Green onion(Allium fistulosum) 4
Garlic(Allium sativum) 2
Red pepper(Capsicum annum) powder 2
Ginger(Zingiber officinale) 1
Sugar 1
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Fig. 1. Changes of pH and total acidity during kimchi fermentation.
—— KS-15pH(pH of kimchi prepared with Kalak Shin I1 Ho at 15°C)
-4 KY-15pH(pH of kimchi prepared with Koreangji Yureum at 15°C)
—O— KY-5pH(pH of kimchi prepared with Koreangji Yureum at 5°C)
—m— KS-15TA(Total acidity of kimchi prepared with Kalak Shin Il Ho at 15°C)
--@-- KY-15TA(Total acidity of kimchi prepared with Koreangji Yureum at 15°C)
—0O— KY-5TA(Total acidity of kimchi prepared with Koreangii Yureum at 5°C)
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Fig. 2. Changes of total sugar and reducing sugar during kimchi fermentation.
—&— KS-15TS(Total sugar of kimchi prepared with Kalak Shin Il Ho at 15°C)
-4+ KY-15TS(Total sugar of kimchi prepared with Koreangji Yureum at 15°C)
—O— KY-5TS(Total sugar of kimchi prepared with Koreangji Yureum at 5°C)
—m— KS-15RS(Reducing sugar of kimchi prepared with Kalak Shin Il Ho at 15°C)
--@-- KY-15RS(Reducing sugar of kimchi prepared with Koreangji Yureum at 15°C)
—— KY-5RS(Reducing sugar of kimchi prepared with Koreangji Yureum at 5°C)
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Changes of lactic acid bacteria during kimchi fermentation.

—&— KS-15(Kimchi prepared with Kalak Shin I Ho at 15°C)
—8— KY-15(Kimchi prepared with Koreangji Yureum at 15°C)
—O— KY-5(Kimchi prepared with Koreangji Yureum at 5°C)
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Fig. 4. Changes of total ascorbic acid, dehydroascorbic acid and ascorbic acid during kimchi fermentation.
—o— KS-15DHA(Dehydroascorbic acid of kimchi liquid prepared with Kalak Shin 11 Ho at 15°C)
—m— KS-15AA(Ascorbic acid of kimchi liquid prepared with Kalak Shin II Ho at 15°C)
—A— KS-15TAA(Total ascorbic acid of kimchi liquid prepared with Kalak Shin 11 Ho at 15°C)
—— KS-15DHA (Dehydroascorbic acid of kimchi solid tissue prepared with Kalak Shin II Ho at 15°C)
—0— KS-15AA(Ascorbic acid of kimchi solid tissue prepared with Kalak Shin Il Ho at 15°C)
—n— KS-15TAA(Total ascorbic acid of kimchi solid tissue prepared with Kalak Shin Il Ho at 15°C)
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- KY-15DHA (Dehydroascorbic acid of kimchi liquid prepared with Koreangji Yureum at 15°C)

- KY-15AA(Ascorbic acid of kimchi liquid prepared with Koreangji Yureum at 15°C)

- KY-15TAA(Total ascorbic acid of kimchi liquid prepared with Koreangji Yureum at 15°C)

- KY-15DHA (Dehydroascorbic acid of kimchi solid tissue prepared with Koreangji Yureum at 15°C)
- KY-15AA(Ascorbic acid of kimchi solid tissue prepared with Koreangji Yureum at 15°C)

- KY-15TAA(Total ascorbic acid of kimchi solid tissue prepared with Koreangji Yureum at 15°C)

—0O— KY-5DHA (Dehydroascorbic acid of kimchi liquid prepared with Koreangji Yureum at 5°C)
—8— KY-5AA(Ascorbic acid of kimchi liquid prepared with Koreangji Yureum at 5°C)
—x— KY-5TAA(Total ascorbic acid of kimchi liquid prepared with Koreangji Yureum at 5°C)
--0-- KY-5DHA(Dehydroascorbic acid of kimchi solid tissue prepared with Koreangji Yureum at 5°C)
--@- KY-5AA(Ascorbic acid of kimchi solid tissue prepared with Koreangji Yureum at 5°C)

x-- KY-5TAA(Total ascorbic acid of kimchi solid tissue prepared with Koreangji Yureum at 5C)



778 Aeds - A

A B2 BEZ7)HE wetal CEEFol Frtsithrt 445
7) 4 Lol FHE A% asr|E she, 2 A 27 9H
A Asisr)e Prh22).

ok
25

50)

A9 g B4 F vel CY WS 2As})
A3 A-gwi3a 712k Al 13.(Kalak Shin I Ho : KS)2}
o Zu) 34l m 3R] o] & (Koreangji Yureum : KY)9] &
FZ L o]23le] 5°C Y 15°Coll A SALEAFIHA o]
9] ofahg A ngith 71X A YA 2A] HFo]
712 Al 150 vls) o] k& xr) wgton] WA 213
o nte} A A &£ pHe #H4sty F4EE 5713
Ak 328 %719 4k @ pHe vlaste] 15°Co|
2148 7he A15(KS-15), 15°Coll A AR megz] o &
(KY-15) % 5°Cell A1Ar5) 2 A] o F(KY-5)& 242 7~
12,7~10% 2 604 = viehg o, tart Al sl ulet
Z7]¢) w3 KS- 15, KY-15, KY-5 25 & §8ko) A&
2o 2 Zaste RS Jehiglen, 2] ofEd u
& 71e A 1371 9 2 $03 FaSer) was
vepgel =3 HAHE-E 4 X A &7 st KS-15
4 KY-15& 742 vehgon, KY-5& %7} go} o]
o g W ehfigdoh oF&2] KS-15 9 KY-15
o] & nletnl C P2 B i 7] 7o) AFESFE 314 solid
d aleix & S48 uEwl C AESHE velel C 2 £ wlE
9 Ce] FeFo] ZHaE o] wba 25 o= & wlEbwl C Tk
o] z7|3tekel] wlal oF 41.0~47.1%%He] Exfste] A
FEEA F P4 =E AYHE o) ohle} aHE
Aoz vepygon} A FAdME A% AR5}
vl =3l A Y w5 YA Fol vl8)] 11.5~14.8%. 5214 H]
el C =g Jehdiglcl

UAtel 2

2 A7 YA HedT 249 AN S
A% Az Y¥z olel AAA=YYIch

=) =
s °:_'|

1. Cheigh, H. S.: Critical review on biochemical char-
acteristics of kimchi(Korean fermented vegetable pro-
ducts). J. East Asian Soc. Diet. Life, 5, 89-101(1995)

2. Park, W. S, Lee, 1. S, Han, Y. S. and Koo, Y. ]J. : Kimchi
preparation with bined chinese cabbage and seasoning
mixture stored separately. Korean J. Food Sci. Technol.,
26, 231-238(1994)

3. Leg, 1. S, Park, W. S, Koo, Y. J. and Kang, K. H. : Changes
in some characteristics of brined Chinese cabbage of fall
cultivars during storage. Korean J. Food Sci. Technol.,
26, 239-245(1994)

4. Cheigh, H. S. and Park, K. Y. : Biochemical, microbio-

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

O

logical, and nutritional aspects of kimchi(Korean fer-
mented vegetable products). Cric. Rev. in Food Sci. Nutr.,
34, 175-203(1994)

. Park, K. Y. : The nutritional evaluation, and antimutagenic

and anticancer effects of kimchi. J. Korean Soc. Food
Nutr., 24, 169-182(1995)

. Kim, S. H.: Comutagenic and antimutagenic effects of

kimchi components. Ph.D. thesis, Pusan National Uni-
versity, Pusan(1991)

. Ha, ]J. O.: Studies on the development of functional and

low sodium kimchi and physiological activity of salts.
PhD. thesis, Pusan National University, Pusan(1997)

. Lee, H. S., Ko, Y. T. and Lim, S. J.: Effect of protein

sources on kimchi fermentation and on the stability of
ascorbic acid. Korean J. Nutr., 17, 101-107(1984)

. Jung, H. S, Ko, Y. T. and Lim, S. ].: Effects of sugars

on kmchi fermentation and on the stability of ascorbic
acid. Korean J. Nutr., 18, 36-45(1985)

Rhie, S. G. and Kim, H. Z.: Changes in riboflavin and
ascorbic acid content during ripening of kimchi. J. Ko-
rean Soc. Food Nutr., 13, 131-135(1984)

AOAC : Official methods of analysis. 14th eds., Asso-
ciation of official analytical chemists, Washington D.C.,
p.420(1984)

Shin, H. S. : Food analysis. Shin-Goeng Publishing Co.,
Seoul, pp.91-94(1983)

James, G. C. and Sherman, N.: Microbiology;, A labo-
ratory manual. 2nd eds., The Benjamin/Cummings Pub.,
New York, p.76(1987)

HAZRE S G RR. B0, R, p.216(1980)
Woo, K. J. and Koh, K. H.: A study on the texture and
taste of kimchi in various saltings. Korean J. Soc. Food
Sci., 5, 31-41(1989)

Kim, H. O. and Rhee, H. S. : Studies on the nonvolatile
organic acids in kimchis fermented at different temper-
atures. Korean J. Food Sci. Technol., T, 74-81(1975)
Choi, S. Y, Kim, Y. B, Yoo, J. Y., Lee, L. S,, Chung, K.
S. and Koo, Y. J. : Effect of temperature and salts con-
centration of kimchi manufacturing on storage. Korean
J. Food Sci. Technol., 22, 707-710(1990)

Cho, J. S.: Chemical characteristics of kimchi. Food
Science, 21, 25-30(1988)

Lee, G. C. and Han, J. A.: Changes in the contents of
total vitamin C and reducing sugars of starchy pastes
added kimchi during fermentation. Korean J. Soc. Food
Sci., 14, 201-206(1998)

Kim, K. J., Kyung, K. H,, Myung, W. K, Shin, S. T. and
Kim, H. K.: Selection scheme of radish varieties to
improve storage stabilities of fermented pickled radish
cubes with special reference to sugar content. Korean
J. Food Sci. Technol., 21, 100-108(1989)

Yi, J. H, Cho, Y. and Hwang, 1. K. : Fermentative char—
acteristics of kimchi prepared addition of different kinds
of minor ingredients. Korean Soc. Food Sci., 14, 1-8
(1998)

Lee, S. K, Shin, M. S, Jhong, D. K., Hong, Y. H. and
Lim, H. S. : Changes of kimchis contained different garlic
contents during fermentation. Korean J. Food Sci. Te-
chnol., 21, 68-74(1989)

Choi, S. Y., Lee, M. K., Shoi, K. S, Koo, Y. J. and Park,
W. S.: Changes of fermentation characteristics and,
sensory evaluation of kimchi on different storage tem-
perature. Korean J. Food Sci. Technol., 30, 644-649



24.

25.

26.

MEEE 8 SA2EE 22 A 2E 2 vl Cof waopy 779

(1998)

Mheen, T. 1. and Kwon, T. W.: Effect of temperature
and salt concentration on kimchi fermentation. Korean
J. Food Sci. Technol., 16, 443-450(1984)

Cho, Y. : Effects of lactic acid bacteria and temperature
on kimchi fermentation. PhD. thesis, Seoul National
University, Seoul(1991)

Ro, W. S., Oh, H. K. and Hur, Y. H.: A study on the
dynamic changes of microorganism during the fermen-

217.

28.

tation of kimchi. JSHJC, 1, 15-20(1981)

Lee, T. Y. and Lee, J. W.: The changes of vitamin C
content and the effect of galacturonic acid addition during
kimchi fermentation. J. Korean Agric. Soc., 24, 139-144
(1981)

Shin, D. W. : Physicochemical and microbial properities
of market kimchi during fermentation in different con-
tainers. Science of kimchi, Seoul, pp.82-136(1994)

(19999 49 214 A=)



