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Effect of Crab Shell on Shelf-life Enhancement of Kimchi

Soon-Dong Kim', Mee-Hyang Kim and IlI-Du Kim
Dept. of Food Technology, Catholic University of Taegu-Hyosung, Hayang 713-900, Korea

Abstract

To enhance the shelf-life and quality of baechu kimchi, the effects of CSP(crab shell powder) addition
to kimchi was investigated. Overall qualities were deteriorated by fish odor, chewiness of particles,
sharp pH increase at the early fermentation stage; therefore in order to solve these problems kimchi
fermentation was carried out with kimchi containing 1, 3, 5% CSPB for salted baechu weight at 10°C
for 30days. Quality of kimchi was evalutated by the measurement of pH, acidity, colour L, a, and b
value, the number of microbe and lactic acid bacteria, texture. Ten highly trained panelists were involved
in the sensory evaluation. During the entire fermentation periods, pH, hardness, colour L, a and b value,
the number of lactic acid bacteria of kimchi with CSPB were higher than those of control, but acidity
was lower. Sensory quality showed that sour taste of control at 15~day fermentation was already strong.
However, sour taste, crispness taste, and overall taste of kimchi with CSPB untill 20-day fermentation
were good. Especially, overall taste of kimchi containing 3% CSPB at 30-day fermentation was good,
but that of kimchi containing 5% showed fish odor from the early periods of fermentation.
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Fig. 1. Changes in pH of baechu kimchi added CSP

during fermentation at 10°C.
CSP: Crab shell powder
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Fig. 2. Changes in acidity of baechu kimchi added CSP
during fermentation at 10°C.
CSP: Crab shell powder
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Fig. 3. Changes in pH of baechu kimchi added CSPB

during fermentation at 10°C.
CSPB: Crab shell powder in bag
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Fig. 4. Changes in acidity of baechu kimchi added CSPB
during fermentation at 10°C.
CSPB: Crab shell powder in bag
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Fig. 5. Changes in number of microorganisms and %
of lactic acid bacteria in baechu kimchi with 3%
CSPB during fermentation at 10°C.
CSPB: Crab shell powder in bag
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Table 1. Changes in microorganism of baechu kimchi added CSPBY during fermentation at 10°C (CFU/ml)
Microoreanism Addition rate of Fermentation day
£ CSP(%) 0 5 10 15 20 25 30
Total microorganisms 0 25x10° 68x10° 22x10° 54x107 25x10° 38x10° 36%10
1 25x10" 16x10° 25x10° 50x10° 19x10®° 67x107 7.1x10°
3 25%10° 47x107 47x10° 83x10° 74x10° 30x10® 25%x10°
5 25%10" 55%107 52x10° 86x10° 12x10° 63x10°8  4.1x10°
Lactic acid bacteria 0 93x10° 37x10° 18x10° 39x10° 17x10" 22x10° 21x10°
1 93x10° 90x10° 21x10® 41x10° 15x10° 50x107 42x10
3 03x10° 29x10" 40x10° 75x10° 61x10° 24x10° 20x10°
5 93x10° 36X10° 43x10° 77x10° 11x10° 54x10° 33x10°
Lactic acid bacteria % 0 37 54 81 73 69 58 58
of total 1 37 56 85 81 80 75 59
3 37 62 85 90 83 81 80
5 37 65 83 89 88 85 81

UCSPB: Crab shell powder in bag
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Table 2. Changes in texture of baechu kimchi added csprBY during fermentation at 10°C

) Addition rate Fermentation day
Attributes of CSP(%) 0 5 15 20 % 30

0 12540188 1424005 1081011°  114+026% 121+004% 125+032° 121+021%

Hardness 1 1254018 1714001  1224002%  163+014%  120+002® 1.19+012° 120+006%
(X10"dyne/em’) 3 1251018 169+019*  128+005® 13H+012®° 1324036 133+013" 130006
5 1254018 158+010% 164%2013%*  133+009°  158+024* 1462047° 1411001

0 288+022%  134+018%° 2824016  2131024%  170+021° 1651001 1.82+021°

Cohesiveness 1 2884022  163£035* 180+011* 145%014®  1233010° 119+009° 121+002°
(x107) 3 2881022°  128+051®  196+000" 2151036  1.39+007° 1274006 099+028°
5 288+022%  135+038° 1794007 25340234 132+001%° 1.301012°  118+031°

0 245+031%  111%0327°  061#001°  0461018%  0561026° 048+036% 0414051

Adhesiveness 1 245+031%  0601014® 050+019° 0851043  061+013" 0584041 058+005™
(X 10°dyne/cm) 3 2451031%  070T002°  032+031°  0502027° 131018 128+022%* 11510047
5 245£031%  041%013® 0101006 049016  118+006* 1204014 111041

0 332+008°  035E018°  180%020® -0262034°  158+006° 101+052¢ 021002

Brittleness 1 3324008  334+006® 078+008° 082+051° 3291005 156+012" 083+006™
(x10°dyne/cm® 3 3324008 —001£031° 1374024 4407049  253+036C 2231021° 157+052°
5 3324008°  161%014° 548%036* 215-013° —187+027° 07810187 - 176+006°

0 201+018"  1871012°  2947010% 24310057 014+018° 019+021° 0112002

Gumminess 1 2014018% 2761034 2197034° 2234014  2427004° 221025 193+003°
(x10°dyne/cm?) 3 2017018  2157028° 2531023"% 200+004”  142+011° 143+016° 0781009
5 2014018  211#000% 293+040"* 33HT0ISH  1271005° 1214023° 089+012°

Mean*=S.E. of three experiment for each treatment. Triplicate determinations for each group with a rheoner

UCSPB: Crab shell powder in bag

#“Different superscripts within a column indicate significant differences(p<0.05)
APDifferent superscripts within a raw indicate significant differences(p<0.05)
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Table 3. Changes in color of baechu kimchi added CSPBY during fermentation at 10°C

Addition rate of

Fermentation day

Color

CSP(%) 0 5 10 15 20 25 30
0 66.60 71.29 7150 66.14 65.74 64.21 57.45
L 1 66.59 7312 77.14 7470 67.05 65.34 62.23
3 66.61 72.04 72.61 77.13 70.94 68.65 66.21
5 66.60 70.39 70.88 75.37 71.24 68.24 67.54
0 -1.30 ~1.04 —111 -0.20 —-0.15 -0.13 0.01
a 1 —-133 ~134 —0.80 -0.77 0.03 0.12 0.18
3 -131 —0.85 -0.75 —051 051 0.33 0.23
5 -132 —-050 —0.47 0.02 0.92 0.88 1.05
0 6.47 13.99 1325 1458 1491 1493 1521
b 1 6.48 1559 1447 15.32 17.51 18.06 1937
3 6.45 14.45 17.28 1563 17.01 1745 1878
5 6.43 15.87 16.72 1485 18.74 1864 19.24

UCSPB: Crab shell powder in bag

Table 4. Changes in sensory evaluation” of baechu kimchi added CSPB” during fermentation at 10°C

Additon rate of

Fermentation day

Attributes
. CSP(%) 0 5 10 15 20 % 30
0 1.0% 1.0%* 1.0 1.0 1.0 1.0 1.0%
Fishy taste 1 1.0% 1.5>4 1.3 1.2 1.0 L.o™® 1.0*
v tas 3 1.0° 19" 1.50AB 1.4% 1.1°%¢ 1.0 1.0
5 1.0° 36 3.2 25% 20°%¢ 16 1.4%
0 1.0° 15%¢ 36® 40® 41 46 50
Sour taste 1 1.0° 1.2°0 2.3>¢ 398 4048 4.2% 447
s 3 1.0° 1.2%¢ 1.5¢ 2.9 3.1048 35" 3.7
5 1.0° 1.1% 15 2.5%8 2.9°48 3.3 354
0 46* 40 36% 3.1¢ 2.4 15% L1E
Crispness 1 468 4.1 3.9%4 3.2°B 25% 2.4% 1.9°°
P 3 46* 43 4.1% 35" 3.1°® 3.0%EC 2.5%
5 46 .44 434 4.2%A 36%® 35% 29
0 2.0° 26°° 384 36 29"8 1.4€ 1.0°¢
Overall taste 1 2.0° 2.9 39* 3.7°4 2.8 2.4 1.9%
3 20° 257 36 4274 3.848 36= 3.0°
5 2.0° 1.9° 24 3.2® 4.2 3.8*8 3478

YMeans of n=10 based on 5 points score((fishy, sour taste and crispness: very weak(l), weak(2), medium(3),
strong(4), very strong(5). overall taste: very poor(l), poor(2), medium(3), good(4), very good(5))

ICSPB: Crab shell powder in bag

*“Different superscripts within a column indicate significant differences(p<0.05)
ADDifferent superscripts within a raw indicate significant differences(p<0.05)
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