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Abstract

Baechu kimchi without cuttlefish (control), baechu kimchi with cuttlefish (CK), cuttlefish baechu kimchi with yogurt
(CK+Y), and cuttlefish baechu kimchi with vitamin C (CK+VC) were prepared, and the fermentation characteristics
of the prepared kimchi samples were investigated during 28 days of fermentation at 4°C. The levels of moisture,
crude lipid, and crude ash did not differ much among the samples, but the crude protein levels of CK, CK+Y,
and CK+VC were greater than that of the control. The pH values of CK+Y and CK+VC slowly decreased compared
with those of the control and CK during fermentation. The acidity increased sharply until 21 days then gradually
increased thereafter. The total microbial counts achieved maximum levels at 21 days, and the kimchi to which
yogurt and vitamin C were added showed values lower than that of the control. The number of Leuconostoc sp.
in CK+Y and CK+VC was higher than that in the control. In our sensory evaluations, cuttlefish kimchi with yogurt
or vitamin C scored highest in terms of texture, sour taste, ripened taste, and overall acceptability.
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Table 1. Ratio of ingredients for cuttlefish kimchi preparation
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Control” CK” CK+Y” CK+VC?
Ingredients Weight Ratio Weight Ratio Weight Ratio Weight Ratio
® (%) © (%) ® (%) ® (%)
Brined cabbage 1000 722 1000 673 1000 62.3 1000 67.1
Cuttlefish - - 100 6.7 100 6.2 100 6.7
Radish 120 8.7 120 8.1 120 15 120 8.0
Red pepper powder 80 58 80 54 80 50 80 54
Small green onion 30 22 30 20 30 1.9 30 20
Garlic 20 14 20 13 20 12 20 13
Ginger 10 0.7 10 0.7 10 0.6 10 0.7
Anchovy 20 14 20 13 20 12 20 13
Fermented shrimp sauce 25 1.8 25 1.7 25 1.6 25 1.7
Glutinous rice paste 80 5.8 80 54 80 5.0 80 54
Yogurt 120 15
Vitamin C 6 04
Total 1358.0 100.0 1485.0 100.0 1605.0 100.0 1491.0 100.0

Control: baechu kimchi without cuttlefish, CK: baechu kimchi with cuttlefish

ICK+Y: cuttlefish bacchu kimchi added yogurt, “CK+VC: cuttlefish baechy Aimchi added vitamin C
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Table 2. Changes in proximate composition of cuttlefish kimchi during fermentation at 4°C"
Composition Samples” Fermentation period(days)
(%) 0 7 14 21 28
Control 88.33+0.50° 88.23+0.36" 89.85+0.91° 85.85+0.39" 87.84+0.83"
Voiste CK 86.0420.90" 86.650.40" 86.9420.68" 84.60:0.86" 85.91£1.01"
CK+Y 84.83:1.98" 84.732.81° 84.76+2.83" 84.25:1.09° 86.74:1.20"
CK+VC 83.77+0.44° 86.84+0.98™ 85.88+2.43° 83.33+0.49" 86.54+0.52"
Control 2.18+0.08" 2.140.04 2.26+0.05° 1.83+0.68° 1.9540.04'
e proti K 2.60:0.14° 2.1240.13" 2.18i0.10"‘: 3.13£025° 261£0.15"
CK+Y 231+0.06" 203007 243:0.11° 2.6540.00° 2754025
CK+VC 245:0.15° 230£0.14° 2.88£0.19° 272+005™ 236£0.14°
Control 029£001° 0.41£0.05° 0.95£0.06" 1.00£0.10° 0.51£0.09"
e i CK 0.39r0.07: 0.55:0.04° 0.47+0.06" 0.5610.18: 0A40¢0.16“:
CK+Y 0.29+0.06 0.84+0.03" 0.79+0.09" 1.05+0.35 0.71+0.07"
CK+VC 0.33£0.04" 0.82£0.02" 0.64£0.11° 1.18£0.02° 1.01£0.55°
Control 1.88£0.17" 2274005 2.140.01° 231£024" 2.43+0.00°
CK 220£0.05° 2.16£0.09° 1.9840.38" 231£032° 221£038°
Crude ash CK+Y 231£043" 243:0,04" 2.184037" 230£022" 2.09:0.07"
CK+VC 23240.11° 2424007 2.35+0.04' 2.5240.05" 1.97042°
Control 1.7820.04° 1.8320.11° 2.13£0.05° 2.3120.12° 2.50£0.05°
Sy K 2.06:0.06" 225+0.00" 2.4310.052 240+0.14' 2.43¢0.10:
CK+Y 2.09:0.07" 224007 226£0.07 236:0.03" 250007
CK+VC 2.08:+0.04° 238+0,05" 2.39+0.07° 2.4140.04' 2.5240.03"

Values are Mean = SD (n=3).
MThe experimental samples are follow; Control: baechu kinchi without cuttlefish, CK: baechu kimchi with cuttlefish, CK+Y: cuttlefish baechu kimchi added yogurt, CK+VC:

cuttlefish baechu kimchi added vitamin

Walues with different superscripts(a, b, ¢) within the same row are significantly different at p<0.05 by Duncan’s mutiple range test.
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Fig. 1. Changes in pH of cuttlefish kimchi during fermentation at
47TC.

Control : baechu kimchi without cuttlefish, CK : baechu kimchi with cuttlefish, CK+Y
: cuttlefish Aaechu kinchi added yogurt, CK+VC : cuttlefish faechu kimcly added vitamin.
Values are mean + SD (n=3).
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Fig. 2. Changes in acidity of cuttlefish k&imchi during fermentation
at 4T.

All abbreviations are the same as Fig. 1. Values are mean + SD (n=3).
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Fig. 3. Changes in total microbial count of cuttlefish Ximchi during

fermentation at 4C.

All abbreviations are the same as Fig. 1. Values are mean + SD (n=3).
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Fig. 4. Changes in Leuconostoc sp. of cuttlefish kimchi during
fermentation at 4°C.

All abbreviations are the same as Fig. 1. Values are mean + SD (n=3).
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Fig. 5. Changes in Lactobacillus sp. of cuttlefish kimchi during
fermentation at 4C.

All abbreviations are the same as Fig. 1. Values are mean + SD (n=3).
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Table 3. Changes in sensory evaluation of cuttlefish kimchi during fermentation at 4°C"

Fermentation period(days)

Samplesz)
0 7 14 21 28
Control 6.1020.74% 6.70£2.48° 6.90£0.57" 6.00:047" 5.00£0.57°
CK 6.20£0.63° 6.30£0.67° 6.90£0.74° 6.20£0.79° 5.30£0.70°
Appearance CK+Y 6.30£1.82° 6.50£1.85° 7.00£0.67° 6.40£0.84° 5.60£0.74°
CK+VC 6.10£1.09° 6.40£097° 7.10£0.74° 6.60:0.84° 5.50£0.74°
Control 6.40£0.52" 700047 7.60£0.79" 620£097" 5.00£0.82°
_— CK 6.10£0.75° 7.20£0.84° 7.80:0.82" 6.600.82° 520047
CK+Y 5.90£0.57" 750£1.95° 8.10:0.99" 6.80:0.82° 5.30£0.74"
CK+VC 6.00:047" 7.50£0.70° 8.00£1.32° 6.70:092° 5.20£0.63"
Control 230£167" 2.60£1.52° 250£1.53° 2.30+148" 240+1.52°
. CK 2.70:0.82° 370£148° 350£1.52° 3.80£1.71° 420£2.52°
Fishy flavor CK+Y 2.90+1.88° 3.60£2.52° 340£197° 330+1.82° 3.70£1.70°
CK+VC 1.90+1.74° 3.10£1.70° 32042.79" 3.40+1.70° 3.80+1.8°
Control 2.100.52° 3.90+0.74° 530067 7.60£1.52° 8.65+047
CK 2.30+048" 410+0.52° 5.40+0.70° 6.50+048 8.00+0.70°
Sour taste CK+Y 2.30+0.52° 4.50+042° 5.50+0.53° 6.30+0.71° 7.8040.63°
CK+VC 240£0.63" 450£0.52° 5.50£0.52" 6.40£048" 7.90£0.74°
Control 5.50£1.03" 5.40£067" 5.30£0.70° 5.20£0.88" 5.00£0.70°
Say st CK 530£0.63" 5.50£0.57" 540£048" 5.20£0.79" 5.00£0.53"
CK+Y 5.30£0.74' 5.40£0.99" 5.30£0.84" 5.20£0.79" 5.10:0.63"
CK+VC 5.40+0.63" 53040.79" 5.3040.53" 5.100.95" 5.00:047"
Control 1.800.82" 450+167 6.3042.67" 730£1.70° 8.00+1.39"
Ripened tsc CK 1902074 4.40+087° 6.10£1.16° 6.80+0.53" 7.20+0.52"
CK+Y 200067 410+057° 6.40+2.52° 6.90+0.79° 7.30+0.42°
CK+VC 1.90+0.74° 420+0.82° 6204148 7.00:2.67° 740+1.53®
Control 5.80+0.63" 6.00+0.67" 7.10:0.74° 6.20+0.79° 5.40+0.48"
CK 6.30£0.48" 6.70£0.67° 7.40£0.52" 7.00£0.67 6.00£0.63"
Overall acceptability . X . | .
CK+Y 6.60£0.70 6.60£0.70 7.80£0.63 7.30£0.82 6.10£0.74
CK+VC 6.600.60° 6.70+0.82° 7.80£0.79" 7.40+0.52° 6.30:0.99°

"Values are Mean * SD (n=10).

The experimental samples are follow; Control: baechu kimchi without cuttlefish, CK: baechu kimchi with cuttlefish, CK+Y: cuttlefish baechu kimchi added yogurt, CK+VC:

cuttlefish baechu kimchi added vitamin

IWalues with different superscripts(ab,c) within the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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