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Efféct of Water Extracts of Shellfish Shell on Fermentation
and Calcium Content of Kimchi
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Abstract

This study attempted to fortify kimchi with water extracts of shells of shellfishes (corb shell, short neck
clam, taste clam, ark shell, top shell, oyster) as natural resource of calcium. Kimchi added with the shell extracts

in 5%

were fermented at 10°C with measurements in chemical, microbiological and sensory qualities. Calcium

content of shellfish shells before water extraction was in the range of 25.57~38.78%. Kimchi added with the
extracts showed higher pH, lower acidity, lower total aerobic bacterial count and higher lactic acid bacteria
count compared to control kimchi without any addition. After 7 day fermentation the kimchi added with the
extracts also showed higher ash and calcium contents compared to control products (3.3~5.0 vs. 2.8~3.0%
and 300~376 vs. 70~95 mg%). Kimchi with oyster shell extract gave the most pronounced effect in ash and
calcium contents. The addition of extract made kimchi crisper and less sourer oganoleptically. In the overall
acceptability, the kimchi fortified with the shell extracts were better than control after 14 day fermentation.
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Table 1. Calcium contents of shellfish shell

Ar" Ta Co Sh Oy To
Content (%) 3856 36.23 3828 3853 3878 3858

VAr: ark shell, Ta: taste clam, Co: corb shell, Sh: short neck
_clam, Oy: oyster, To: top shell.
“Values are mean of triplicate determinations.
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Fig. 1. Effect of water extracts of shellfish shell on pH of
kimchi during fermentation at 10°C.

Values are mean * standard deviations (SDs) of triplicate deter-
minations. Abbreviations: Con, control; Ar, ark shell; Ta, taste
clam; Co, corb shell; Sh, short neck clam; Oy, oyster; To, top shell.
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Fig. 2. Effect of water extracts shellfish shell on titratable
acidity of kimchi during fermentation at 10°C.

Values are means +SDs of triplicate determinations.
Abbreviations: See Fig. 1.
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Fig. 3. Effect of water extracts of shellfish shell on total
microbe of kimchi during fermentation at 10°C.

Values are mean* SDs of triplicate determinations.
Abbreviations: See Fig. 1.
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Fig. 4. Effect of water extracts of shellfish shell on total
lactic acid bacteria of kimchi during fermentation at 10°C.
Values are mean*SDs of triplicate determinations.
Abbreviations: See Fig. 1, LB: lactic acid bacteria.



164 7o) A .

o0

67~9.37 cfu/mLE.t} E=oktd, v} A ol gloA]

%4 LA E dETeh R vl ad 45 & Jehy
Aot 79, 21 2 UM h2F7h HrhFrct ol
el e AT v ol WAL Arkrel o 3%
o}, Kim# Kim(17)& 721 8] %48 Fol] dojup g spaze
. sl ge] Walel sl ey shge

?]Wﬂﬂ&iJMgﬂ”°4 %43}

2
Z3 3§ gk 1 18"/01‘}1 ot SA4 7o

e

A 54 7~28Y Aol 9] 23 €82 331~4.99% =
A %47170¢ Bafol aFRr) Fe FBE ehigle
o, 2 FlAE T AH BEEEE BG4S} 458~
499562 71 3k 2E YL 28 AT
of %4 2AAATIAE F7stE G g gz
T2 34 el = 40.03 mg%sel 9ok %4 79 28

A Abofol = 69.9~95.0 mg%E Hrel el M7l A = F
AR EFEFEE AV Ao ZadEke] 7MY Eoton

A 7 ~ 289 Ale]i= 300.2~376.0 mg%E Ve, =
A1z A9 272.1~3396 mg%, L 99 ArltE 1470
~289.4 mg% 2 &= F R} oF 4u)9) & kg vehigl

Crude ash (%)

0 7 14 21 28

Fermentation days

Fig. 5. Effect of water extracts of shellfish shell on content
of crude ash in kimchi during fermentation at 10°C.
Values are mean+SDs of triplicate determinations.
Abbreviations: See Fig. 1.

500
—0O—Con —x-Ar
—o—Ta -—-x-Co
—{1+Sh —-0Oy
400 - —A—To

300

200

Content of calcium (mg%)

Fermentation days

Fig. 6. Effect of water extracts of shellfish shell on calcium
content in kimchi during fermentation at 10°C.

Values are mean*tSDs of triplicate determinations.
Abbreviations: See Fig. 1.
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Table 2. Effect of water extracts of shellfish shell on sensory quality of kimchi during fermentation at 10°C
Fermentation days

Attributes Treatments

0 7 14 21 28

Control 441" 3.70° 3.02° 2.32° 2.01°

Ark shell 449" 4.01° 3.35° 2.71° 2.10°

Taste clam 445" 4.1 3.52¢ 3.02° 2.49°

Crispness Corb shell 4.41° 4,03 3.32° 2.31° 2.41°
Shortneck clam 4.42° 3.97 3.40° 2.82b 2507

Oyster 4.46° 3.92° 3.51° 3.02° 2.49°

Top shell 4.49" 401* 3.32° 2.90° 2.42°

Control 1.10° 3.29¢ 3.50° 4117 497"

Ark shell 1.12° 3.11° 3.03° 3.32° 3.70°

Taste clam 118 2,98 3.02° 3.31° 4.18°

Sour taste Corb shell 117 3.02° 3.09° 3.28" 411°
Shortneck clam 1.16% 3.01% 3.12° 3.32° 3.69°

Oyster 1.20° 2.37° 3.01° 3.28" 4,48

Top shell 1.09° 2.45° 313" 3.20° 4.48%

Control 3.01° 4,20 3.20° 2.10° 1.47°

Atk shell 2.89" 401" 3.01¢ 201¢ 161°

Taste clam 3.02* 450" 4.02 3.50* 2.42°

O bty Corb shell 287" 402" 3.39° 2.49° 189"
Shortneck clam 3.0 401° 351" 261° 1.92°

Oyster 2.98* 403 3.80° 3.01° 2.12%

Top shell 3.03° 4.02° 3.49° 2.59° 200

YValues are mean of 25 panels and different superscripts within a column indicate significant differences at p<0.05. Crispiness
and sour taste were evaluated from very low and weak (1 point) to very high and strong (5 points), and overall acceptability was
evaluated from very poor (1 point) to very good (5 points).
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