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Effect of Crab-Shell Powder and Water Extract of Cow Bone
on the Fermentation of Kimchi

Soon-Dong Kim, Mee-Kyung Kim, Young-Ae Oh, Yeun-Soo Ku and Myeong-Su Kang*

Department of Food Science and Technology Catholic University of Taegu-Hyosung
*Department of International Hotel Cuisine, Taegu Future College

Abstract

The effects of water extracts of cow bone(WECB), and crab-shell powders(CSP) on the fermentation of kimchi were
investigated. WECB has not a great effects on pH, titratable acidity, ratio of lactic acid bacteria against total microbe,

and the number of Leuconostoc and Lactobacilli,

but has on sour taste, and flavor and overall taste. The kimchi

prepared by adding the 0.03% WECB and 1.5% CSP together showed more effective than the control and CSP-added
kimchi in pH maintenance, buffer action, ratio of lactic acid bacteria against total microbe. The sensory profiles such
as fishy and garlic flavor, crispness and overall taste showed in the control and CSP-added kimchi were improved in
the kimchi added WECB only, and CSP and WECB together.
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Table 1. Ingredients ratio for kimchi preparation

(g)
. Plots

Ingredients Conrol_CSP”_ WECB”_CSP*WECB
Salted baechu 100 100 100 100
Garlic 1.99 1.9 1.9 1.9
Ginger 073 073 073 073
Red pepper powder 324 324 324 324
Stone leek 0.66 0.66 0.66 0.66
Onion 1.60 1.60 1.60 1.60
fermented shrimps 213 213 2.13 213
fermented anchovy 053 053 053 053
5% Glutinous rice paste  6.64 6.64 6.64 6.64
Sugar 316 316 316 3.16
Monosodium glutamate 082 082 0.82 082
Refined salt 0.51 051 051 051
CSP in tea bag - 150 - 150
WECB - - 0.03 0.03

" CSP : crab shell powder. “WECB : water extract of cow bone.
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PR zA FA& bl polytron homogenizer 2
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Table 2. GC conditions for organic acids analysis

Conditions Lactic acid Acetic acid

Instrument DS 6200(Donam systems DS 6200(Donam systems
Inc., Korea) Inc., Korea)

Colurmn DB-FFAP(0.53mm X30m)  10% PEG 6,000, 60/80,

3mm X 2m{stainless)

Temperature 100T(5)-4 C/min-220T(5)  150T

Detector FID RD

Injector temp. 23T 200C

Detector temp. 20T 20T

Carrier gas Ny(20mi/min) N(20mi/min)

Injection volume ~ 2y¢ 3ul

Software &CHROM plus d&sCHROM plus

Aerz 48T F Smig H3ol
% 2ml9] methanol g &-5-3}= 14%
BF:& 7}ste} 80°C oA 30%-3F methylationA) ]t} o
o] ¥3} ammonium sulfate 4mlS 7}5le] o3}3tm
sodium sulfate® TFA1A injectiondl Pt &3
Table 29} Zth A 71X wtd 5.7mlo}
2% H,SOs 0.3mlS 7}3ted ZF E§3% % Whatman
PVDF membrane(045/m)S. 8 33 ZF FYslFoh
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Table 3. Yield and chemical compositions of water
extract of cow bone”
(%)

Calcium

Yields Moistre  Cabohydrate Cruce proein Crue lipid ~— Ash
101028 1004032 0531004 H0LLB 1064107 9810% 0251001
" The data represent the mean=SD of three replications.
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Table 4. Changes in pH and acidity of kimchi added
CSP and WECB during fermentation at 10°C

Fermentation days

Attributes  Treatments 0 15 0 5
Control 5327 403 390 370
cspY 6.35 448 429 407
pH WECB” 621 409 383 379
CSP+WECB 644 470 444 431
Control 028 082 107 117
Acidity cspY 018 080 120 137
WECB” 016 089 123 1.36

CSP+WECB 0.1 091 129 144

;Che adding amounts of "CSP (crab shell powder) and
WECB (water extract of cow bone) were 1.5% in a tea bag
%nd 0.03% against salted Chinese cabbage. respectively.
Values are three pooled samples.
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Table 5. Changes in number of microorganisms of kimchi
added CSP and WECB during fermentation at 10T

Days of fermentation

Microbes R R R
Control 0417 $3176 240 14524

Total microbe csp? 043 38951 60565 10123
(CRU x 10°ml) WECB? 042 75488 5893 13982
CSP+WECB 042 40997 65849 11749

Control 017 717 216 2018

Total lactic acid bacteria  CSP” 018 861 4996 7491
(CFY x 16Ffm) WECB” 018 688 BN B
CSP+WECB 018 36651 56037 9317

Control 006 15110 321 0%

Lactobacilli csp” 005 16998 27122 3955
(CFU x 10%m) WECB’ 007 15095 357 LI0
CSP+WECB 005 16447 28314 4021

Control 008 11805 00 010

Leuconostoc csp? 006 24283 17843 148
{CFU x 16ml) WECB" 006 1612 077 06
CSP+WECB 007 24187 19800 1924

Control 423 87 63 146

" y csp? 417 895 825 40
BT T e ps 86 64 267
CSP+WECB 420 894 851 793

Control 075 18 45% 67

- csp’ 083 070 152 2T
Loctobacilly Lewcorostoe yeegn 117 13 4@ 68

CSP+WECB  1.14 068 143 209

"TL: total lactic a(éld bacteria. ~TM: total m1c1obe The
adding amounts of “CSP (crab shell powder) and "WECB
(water extract of cow bone) were 1.5% in a tea bag and
03% against salted Chinese cabbage. respectively.
‘Values are three pooled samples.
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Table 6. Changes in lactic and acetic acid content of
kimchi added CSP and WECB during
fermentation at 10°C

(%)

Days of fermentation
0 15 30 45

Organic acid Treatments

Control 0407 051 057

~ cspY - 044 057 072
Lactic acid  wgcp? - 042 045 058
CSP+WECB - 046 067 073

Control - 019 029 044

Acetic acid CP - 057 057 052
WECB” - 019 029 045

CSP+WECB - 059 068 06l

The adding amounts of "CSP (crab shell powder) and
*WECB (water extract of cow bone) were 1.5% in a tea bag
and 0.03% against salted Chinese cabbage. respectively.
'Values are three pooled samples,
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Table 7. Changes in sensory quality of kimchi added
CSP and WECB during fermentation at 10°C

Dars o ementaton

Mrbes  Tratmes ; 15“ 3 5
Tonol H08 35400 40N 4005

o 0502 298103 IHHD 3NN

Sorese g’ LSHOM 350N 4HD 4NN
CPWEE  L0HI 28103 IBHR 1N

Conel 1000 LR MOH0N 350403

, o' 15103 25107 LEHD 234402
Biter bste ypyy LIBE0IT 10404 LRHOD  167H0D
CPWEGR L2102 1810 1HHR IR0

Conrl INHY BB IR 250402

P 0% 19HT D08 26400

Fishy flaer gy 0HB 2808 2TH0YM 245407
CPWECE 231103 20403 2800 20400

Contel 191031 30003 3RH0R 8RR

! csp" ISIH0X 305E04L 3104028 320
Garic flavor gy 10HH 207 20HD 2508
CPWEE  281H0%  250H0M  247HL 24740

Contol D03 IBH0B 204D 20040%

, o WHY  4%H0B  I4H0L 200D
Cigess ycp” 26103 WM 2BHT 29048
CPWECB 281046 4651040 3%H03 317403

Conel 164031 35E0M 26100 220401
—— 0503 340D 3OHB 314203
WECB' WHA  3BH0H J0H08 24HB8

CPWECE 193303 35TH0E DR 303

;{‘he adding amounts of "CSP (crab shell powder) and
WECB (water extract of cow bone) were 1.5% in a tea bag
and 0.03% against salted Chinese cabbage, respectively.
Degree of sour. bitter. fishy. garlic and crispness were
evaluated by scale method (1. very low to 5! very stong).
Degree of overall taste was evaluated by the same method
(1: very poor to 5. very good). The data represents the
mean—SD of 10 panels and different letters in same column
means significantly difference at p{0.05.
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