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Effects of Ingredients on Fermentation of Chinese Cabbage Kimchi

Hong-Kyoon Ne', Shin-He Lee and Soon-Dong Kim

Dept. of Food Science and Technology, Taegu Hyosung Catholic University, Kvungsan 713-702, Korea

Abstract

Chinese cabbage kimchi has long been consumed as a traditional fermented food in Korea. ingredients
involved in kimchi preparation, such as red pepper, garlic, ginger, green onion, and etc., influence the kimchi
fermentation rate differing with kinds and amounts of ingredients. In this review article, information on the
kinds and amounts of these ingredients used in the extant 75 literature is given together with data for freg
uency and average amount of each ingredient. In addition, chemical composition, minerals and vitamins, and
characteristics of the ingredients are present. Effects of ingredients on kimchi fermentation also are extensively

reviewed,

Key words : ingredients, Chinese cabbage, kimchi, fermentation

A =

ZAE AE oA E AFd El F AR od S
Hrbsted A7) Sellel mfe) AE wHEAFL
2, AL43le AEet A 2 Al db S oel o
H55 W% ekl (1), o) H wWiS Al vl g 5
Hrustz o716 33, =bs, A7, =, 3G 5 A
%ﬁﬁgné%ﬂ@=$@ﬂaiiﬁ1@ﬁﬂﬂ
2 4o 2 oinl §7)At el ARG AAdsle] B

o} /\E—Z—

@ e ulA 2,
AR SHL UNH L2 2F BEA B LEA

r&,o

S5 e AP 2. =Y, A2 A A
AAE S 2= th |37 = she
2 ols w2 v & 2 ge 2 A 9
AHZE ix AE 24T 5 gesiet A4 o
5, G012 FAA ] AMEEE PR 2
#, °h, %i]a% AA L LEE AT A
: el et Raahgl.

2714 “ﬂ'ﬁ‘— AR L) SA el male A E G

2e t
3T
=N
oy

o

H
2o
3
ol
£
rLL

"To whom all correspondence should be addressed

ol Dt 4(3 M 2 5 BA @xnh sbwken
GHH 02 o] grow, Aty dFApeie Ak
i —ﬁrzﬂi«l Faeh el o]l M2 vtee 2 A4
1AAZE G A8 5 e FAAR
TALE 2] YE AA

wrebA, & A AgA g m
& FALZ WA A2 AlLE -‘%z
A e AbgEFel i PEAE
FA RS NFEZA A A %G Av R
g,

}{'.1
ﬁ\l

r

A 2RES 5F, AT % uUE

WEA B R 75 gA Az A4en
AR FH AL B Awe] G5l Helg 2

T Table 17 203, Al B4R E v 72 ol 4
7he w21 A) A ZA) AL Pz o w2 rtE s )
Bolnl wix Abuha) bﬂ"ﬁ"ﬂ'ﬂ] o] 85 & ﬂ_ﬁ."r}:‘}
ek 53], vheE 100% o4 gl er o)

& #HrpstA] g 7‘/<]7}» RE DL gl s L_}_m,
Al B vheg 2g o) Al YA7) foAe



Ffurt egda] SAe vHE ok

Table 1. Amounts of various ingredients used in the Chinese cabbage kimchi experiments
{unit : g per 100g of salted or raw cabbage)

643

Red pepper Carlic Ginger Greencnion Leek F5f* FAJ* Sugar Salt Radish Others Reference
2.0 2.0 0.5 2.0 - - - - - - - 2 (2
2.0 2.0 1.0 2.0 - - - - - - - 502}, 15301, 16(1), 17413, 18(1)
1.5 1.5 0.5 1.5 - - - - 10.0° - - 7(2)
1.15 1.15 1.15 3.00 - - - 0.58 - - - 9(1)
1.0 2.0 05~1.5 3.0 - - - - - - 10(1)
2.0 2.0 1.0 4.0 - - 1.0 - - - 12(2),13(2),14(2)
2.5 0.8 0.5 - - 1000 - - - ‘ 19(1)
1.0 0.5 0.5 0.7 — 3.2 04 - - - 20(2)
20 0~6 1.0 2.0 - - - - - - - 21(2),22(2)
2.0 2.0 2.0 - - - 10.0" - - - - 23(2)
1.5 0.2 0.2 0.6 - - - - 10.0¢ 10.0 - 24(2)
2,24 2.24 1.12 4.48 - - 112 - 112 - - 2501
1.76 1.18 0.59 317 - - - - 4,12 5.88 - 26(2)
1.18 0.94 0.47 2.12 - - - - 4.12 5.88 - Z27(2)
2.0 2.0 1.0 - 4.0 - - 1.0 - - - 28(2),29(2),30(2), 31 (2}
2.5 20 0.8 4.5 - - - 1.0 - - - 3202}, 33(2)
1.2 1.2 1.2 3.6 - - - 0.6 12.0¢ - - 344
1.2 1.2 1.2 3.6 - - - 0.6 12.2 - - 35(1)
2.24 1.70 0.92 2.98 4,00 - 4.6%9 3.00 - - - 36{1)
2.24 1.70 0.92 2,98 4.00 - 4.69 1.16 - - - 37(1), 38{1)
2.24 1.70 0.92 2.98 4.00 - 469 1.16 3,00 - - 39(2)
1.5 0.7 - 3.0 - - - 1.0 - - - 40(1)
- 2.0 1.0 2.0 - - - - - - - 41{1),42(1), 43{1)
2.60 0.83 0.44 - - - 0.88 - 0.26 - .09+ 44(1)
4.29 1.43 0.71 4,29 - 2.86 - - 0.71 28.60 - 45{1)
- 2.0 0.5 2.0 - - - - - - - 46(1)
3.0 1.0 - 2.0 - - - - - - - 47(2)
2.5 1.0 0.5 1.0 - - 1.0 0.5 - - - 48(01)
2.5 2.0 0.5 2.0 - - 2.0 - - - 4%(2)
1.5 1.5 - 1.5 - -~ - - - - 50(2),5142)
2.0 2.0 0.5 2.0 — - 9.0 0.8 - - 521{2)
1.5 1.5 - 1.5 - - - - 2.5 - - 53{2)
0.83 117 0.50 1.33 - - - - 3.00 - —  54(2), 55(2)
1.21 .60 0.48 1.40 - 252 - - 0.60 15.00 i 56(2)
2.0 20 1.0 - 40 - - 1.0 - - Q.28 57(2)
2.3 1.5 .4 31 - - 3.0 - - - - BB(1), 59(1)
2.3 1.5 0.4 31 - - - - 1.65 - - 6011
2.3 1.5 0.4 3 - - - - - - 61113, 62(1)
2.90 1.16 0.58 3.48 - - - - 2.32 580 - 63(2)
2.0 2.0 2.0 - - - - - 10.00 - - 64(2),65(2)
1.5 0.8 0.5 2.0 - - - - - - - 66(1)
3.0 0.7 0.7 - 2.0 - - 0.7 - - - B7{T)
2.24 1.7¢ 0.92 - - - 4.69 1.00 - - - 681, 6911
7.78 2.99 1.50 - - - 0,60 - - 21.26 ' 70(2)
0.25 0.08 0.05 - ~ - 010 - - - 0.01 71(2)
2.8 1.1 0.55 9.0 - 5.5° - - 3.3 - - 7202)
2.94 1,18 0.59 3.53 - - - - 3.53 588 731(2)
3.25 1.38 0.38 3.38 3.25 - - 3.38 10.00 74(2)
2.0 2.0 1.0 4.0 - - - 1.0 10+ - 7512}
25 2.0 0.8 - 4.5 - - 1.0 - - 76(2)
2.5 2.5 0.5 - - - A -~ - - 77 (1)
2.0 2.0 2.0 - - - - - 3.0 - 78(2)
2.5 2.0 .8 - 4.5 - - - - - - 79(N
1.25 1.25 0.50 1.25 0.25 - 163 - - 15,00 80
2.5 2.0 0.8 - 4.5 - - 1.0 7.0 - 81(2)
94.7 100.0 93.3 73.3 18.7 5.3 267 36.0 32.0 13,3 107 Frequency (%)

*FS) : Fermented shrimp juice
**(1) Based on 100g of salted cabbage

» 2% NaCl solution
4 2,5% NaCl solution

b Expressed in ml

* 15% NaCl solution
" Mono sedium glutamate, 0.035/ sesame, 0.22

* Frozen pollack, 4.49 7 water cress, 0,90,
= Mustard leaf, 2.50/water cress, 1.25/others, 0.13

FA} : Fermented anchovy juice
{2) Based on 100g of raw cabbage

< Mono sodium glutamate, 0.1/xanthan gum, 0.01
10.2% NaCl solution
" Mustard leaf, 1.52 /water cress, 1.52
- 10% NaCl solution in mi

# Mono sodium glutamate
$ 3% salt solution in mi
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Table 2. Average amount (2) of ingredients used in the prepa-
ration of Chinese cabbage kimchi in 75 references

Based on 100g of Based on 100g of

ingredient safted cabbage raw cabbage Total mean
Red pepper 2,2028y 2.1(43) 2,1(71)
Garlic 1.6(32} 1.7(43) 1.6(75)
Ginger 0.8031) 0.9(39} 0.8(70)
Green onion 2,725 2 6(30) 2.7(55)
Leek 3.7( 5] 79 3.70048
FSj 2.9( 1) 38( 3} 3.5( 4
FAJ 3.6012) 9( 8 3.7020)
Sugar 10011 T 0(76) 1.0271
Sait 4.7( 6) 5.2{18) 5.0(24)
Radish 286( 1) 10 5¢ 9} 12,3010
Others 0l 2) 1( 6} 1.6( 8

“Values in parentheses indicate numbers of references
“Fermented shrimp juice
9 Fermented anchovy juice

ol4lE - ZAeF

Table 33} Zow], o] 52 QultAl ] EX = w71
Al ¥ A s Adwrd &) gl

FhA| sl Sl Az $Evel F1R 4
4F lE FAR 2 x=g de o] 45 it vt
ke *;} 22w w|elul A7} B8 e, ojzle
AFA ¢ carotene e Z Eo} 9l o] ¥j
ehal €] ko] & AT w sl EAo|ch(83). 1
efv} wletel G w9 Bobadsle] 4tsls]7] 444 =
Fut w2 wful A2 vl ERl Co AlEE ThelF

= TALE §c}(84). 2] wlgut Al RS capsaicin®
2 7z o ZgHe] gor s < 041%%
sk glc}85).

715‘] Az A EHe AR F S A LR
2747 2 g e8] 2rhe) ol Bo] 19 %
EFAHe AL ¥ud3 9wt (3,56.10,11,86).
= 37T AAY A4S "AEA EREE e
ol A A T *E’S*" ﬁ"‘f}‘"
FE45l7] WFeoie} syt ¢

g
4

w
o
L

A
= T)H

b w5 R}

rr

AV, B3] Leuconostoc mesenrero:de's-J AsL &
&}hed 7{:15‘]—4 k& %‘71]'3']'3&‘3] Zgol B YA 8o

B odr do 1S ok ﬁ.rlru
o

ek S st
IE7HE- A7HA, 2, 3% 7‘r A vixe 4%
& 257 CeliA] 484 7F *h;h} whah 2 (10)9] o o]
aisl, COz A FR AL RS EE 54 o 244
7k AR LRTPE A ghe] 2T el wiste] W
skt 2440 2E o] Felle mEIHR 2, 3% FAAF0L A

Tabie 3. Chemical composition, minerals and vitamins of various ingredients used in the preparation of Chinese cabbage

kimchi (82)
per 100g edible portion
tngredient Carbohydrate
Moisture  Protein  Fat  Non-fibrous  fiber  Ash Ca P Fe A B Bz C

(%) ® {gl (g (g (g (mg)  Img} (mg) (.U {mg {mg (mg
Red pepper” 19.4 109 152 246 221 7.8 123 140 - 7,405 030 020 220
Garlic 60.4 3.0 0.5 34.0 0.8 1.3 32 50 1.6 ~ 033 053 7
Ginger 81.7 2.2 0.8 12.4 1.9 1.0 20 14 1.1 30 001 003 -
Green onion™ 81.2 1.7 0.4 4.7 1.4 0.6 119 32 1.0 1,863 0.06 0.10 22
Leek 89.8 4.3 0.4 3.7 1.2 0.6 34 27 2.9 7,286 041 0.06 40
F5)? 64.9 10.5 0.6 0 0 24,0 681 287 3.2 - 005 004 0
FAJ 60.3 13.3 1.4 2.3 0 12.7 330 409 3.7 - 010 0.22 0
Sugar 0.1 o 0 99.9 0 0 3 2 0.2 o 0 4] 0
Salt 0.1 o Q 0 0 99.9 30 0 0 0 0 a 0
Radish 90.3 2.0 0.1 6.1 0.9 0.6 62 29 0.9 o 0.0 0.03 44
Mustard leaf 83.5 3.6 0.5 9.8 2.2 1.4 259 76 25 5982 0.4 0.25 16

*Dried red pepper “Small green onien

“Fermented shrimp juice

“Fermented anchovy juice
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Monosodium glutamate (MSG)
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Table 4. Ingredients affecting Chinese cabbage kimchi fer-
mentation and their related references

Ingredient Reference

Red pepper 3,5,6,10,11,86

Gadic 3,4,56,89,10,11, 20,27,
- 22, 35, 87

Ginger 3,4,6,10, 11,86

Green onion 3,6, 10

Leek 4,35

Fermented shrimp juice 7,15, 24, 35

Fermented anchovy juice 3,7, 15,23, 28, 35, 89

Sugars 15,27

Salt 2,28,32,87,90

Mustard leaf 12

Mustard 19

Ginseng 25,89

Cucumber 9N

Protefn sources 26

Monosodium glutamate 15, 36

Qyster 15

Anchovy powder 34,35

Glutinous rice grued 35

Powdered egg shell 80

Radish 35
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