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Abstract

The effects of salting methods on sensory and microbiological properties of Kakdugi were evaluated during fer-
mentation at 10°C for up to 52 days. Kakdugi samples were prepared by 4 different salting methods at the final salt
concentration about 1.5%, which was appropriate for organoleptic quality. The salting methods for radish cubes(2
cm size) of Kakdugi included; 1) Treatment S-1: spraying dry salt uniformly onto the radish cubes, at the con-
centration of about 1.5%(w/w) and cured for 1 hr, 2) Treatment S-3: spraying dry salt uniformly onto the radish
cubes, at the concentration of about 1.2%(w/w) and cured for 5 hr, 3) Treatment B-1; brining radish cubes in a
8.5%(w/v) salt solution and cured for 1 hr, 4) Treatment B-5: brining radish cubes in a 4.0%(w/v) salt solution and
cured for 5 hr. During the early stage of fermentation, sensory test showed higher scores in the overall acceptability
of Kakdugi prepared with salting methods S-1 and S-5 than those with B-1 and B-5. However, the trend of accept-
ability has been reversed by the treatments B-1 and, more notably, by B-5 at the later stage of fermentation. The
counts of lactic acid bacteria increased remarkably and then decreased gradually after the optimum ripening period.
The major lactic acid bacteria isolated and identified from Kakdugi were Pediococcus, Streptococcus, Leuconostoc,
and Lactobacillus.
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Table 1. Formulas for preparation of Kakdugi"

1

Ingredients Weight(g) Weight ratio
Raw radish 2,000 100.0
Red pepper powder 70 35
Salted shrimps 108 54
Garlic 70 35
Ginger 12 0.6
Scallion 70 35
Sugar 16 08
Salt” varied varied

"Fermented in a 2L-plastic container at 10°C.

See Fig. 1.
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Fig. 1. Salting methods for preparing Kakdugi.
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Fig. 2. QDA profiles of sensory evaluation scores of
Kakdugi as affected by salting methods on 2nd day of
fermentation.

S-1 : mixing uniformly dry salt into the radish cubes, with a
salt concentration of about 1.5%(w/w) and cured for 1hr.
S-5 : mixing uniformly dry salt into the radish cubes, with a
salt concentration of about 1.2%(w/w) and cured for 5hr.
B-1 : brining radish cubes in a 8.5%(w/v) salt solution and
cured for lhr.

B-5 : brining radish cubes in a 4.0%(w/v) salt solution and
cured for Shr.
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Fig. 3. QDA profiles of sersory evaluation scores of Kakdugi
as affected by salting methods on 5th day of fermentation.
S-1 : mixing uniformly dry salt into the radish cubes, with a salt
concentration of about 1.595(w/w) and cured for 1hr.

S-5 : mixing uniformly dry salt into the radish cubes, with a salt
concentration of about 1.29(w/w) and cured for Shr.

B-1 : brining radish cubes in a 8.5%(w/v) salt solution and
cured for 1hr.

B-5 : brining radish cubes in a 4.0%(w/v) salt solution and
cured for Shr.
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Fig. 4. QDA profiles ¢f sensory evaluation scores of
Kakdugi as affected by salting methods on 33rd day of
fermentation.

S-1 : mixing uniformly dry salt into the radish cubes, with a
salt concentration of abott 1.5%(w/w) and cured for 1lhr.
S-5 : mixing uniformly dry salt into the radish cubes, with a
salt concentration of about 1.2%(w/w) and cured for Shr.
B-1 : brining radish cubes in a 8.5%(w/v) salt solution and
cured for 1hr.

B-5 : brining radish cubes in a 4.0%(w/v) salt solution and
cured for Shr.
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Fig. 5. QDA profiles of sensory evaluation scores of
Kakdugi as affected by salting methods on 52nd day of
fermentation.

S-1: mixing uniformly dry salt into the radish cubes, with a
salt concentration of about 1.5%(w/w) and cured for 1hr.
S-5 : mixing uniformly dry salt into the radish cubes, with a
salt concentration of about 1.2%(w/w) and cured for 5hr.
B-1 : brining radish cubes in a 8.5%(w/v) salt solution and
cured for 1hr.

B-5 : brining radish cubes in a 4.0%(w/v} salt solution and
cured for Shr.
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Table 2. Overall acceptability scores of Kakdugi prepared by different salting methods

. Treatments"
ays
4 S-1 S-5 B-1 B-5 F-value
2 3.62+ 151" 3.62+1.30" 325+139° 3.50%1.69° 011"
5 400+£1.15 468127 4.650.58° 3.57£0.79° 2.67*
8 4.50%0.53 450+ 1.20° 438+1.06' 425+1.04 012"
13 500+ 1.07° 5.12+035" 4.62+130° 4.00+131° 175"
18 4754149 487+136" 375+ 1.04° 4624092 1.40%
23 4434053 4.14£0.90" 4.00+0.82° 457127 056"
28 425+ 0.89° 3.87+0.64° 3874083 4.62+1.06" 137
33 3.254+046° 2.75+1.49" 3.62+0.92° 3.13%1.36° 0.82"
38 2.37+1.06° 2.87+1.13" 3.87+0.64° 3.37+052° 4.34*
45 225+ 1.16° 1.62+0.74° 237+£092° 3.62+092° 6267
52 233+1.63"° 1.67+0.52° 2.33£121° 3.50%1.38" 221%

s-1: mixing uniformly dry salt into the radish cubes, with a salt concentration of about 1.5%(w/w) and cured for 1hr.
S-5 : mixing uniformly dry salt into the radish cubes, with a salt concentration of about 1.2%(w/w) and cured for Shr.
B-1 : brining radish cubes in a 8.5%(w/v) salt solution and cured for 1hr.

B-5 : brining radish cubes in a 4.0%(w/v) salt solution and cured for Shr.

“Mean = standard deviation.

®Means with different letters with a row(a,b) are significantly different from each other at 0/=0.05 as determined by Duncan'’s multiple

range test.
“not significant, *p<0.05, **p<0.01, ***p<0.001.
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Fig. 6. Changes in total czll count during fermentation of
Kakdugi as affected by salting methods.

S-1: mixing uniformly dry salt into the radish cubes, with a salt
concentration of about 1.5% (w/w) and cured for lhr.

S-5 : mixing uniformly dry salt into the radish cubes, with a salt
concentration of about 1.2% (w/w) and cured for Shr.

B-1 : brining radish cubes in a 8.5%(w/v) salt solution and
cured for 1hr.

B-5 : brining radish cubes in a 4.0%(w/v) salt solution and
cured for Shr.

*#p<(.01, ***p<0.001.
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Fig. 7. Changes in lactic acid bacteria during fermentation
of Kakdugi as affected by salting methods.

S-1: mixing uniformly dry salt into the radish cubes, with a salt
concentration of about 1.5%(w/w) and cured for lhr.

S-5 : mixing uniformly dry salt into the radish cubes, with a salt
concentration of about 1.2%(w/w) and cured for Shr.

B-1 : brining radish cubes in a 8.5%(w/v) salt solution and
cured for lhr.

B-5 : brining radish cubes in a 4.0%(w/v) salt solution and
cured for Shr.

**p<0.01, ***p<0.001.
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Table 3. Characteristics of strains identified from Kakdugi

Characteristics

Type of strains
pe K-01

K-17 K-36 K-51

Rod
+

Shape Cocci Cocci  Cocci
Gram stain
Motile

Facultative anaerobic

+

Endospore
Catalase
Voges-Proskauer
Hydrolysis
hippurate
esculin
Pyrrolidonylarylamidase
Ol-galactosidase
[3-glucuronidase
B-galactosidase
Alkaline phosphatase
Leucine arylamidase
Arginine dehydrolase
Fermentation of ;
glucose
ribose
L-arabinose
mannitol
sorbitol
lactose
trehalose
inulin
raffinose
starch
glycogen

Identified genera Pedioco-  Strepto- Leucono- Lactoba-

ccus coccus stoc cillus

Incubate at 30°C for 4 hr to obtain a "first reading and 24 hr to
obtain a “second reading.

+ : positive.

- : negative

w: weak.
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ofAl = A)71el ME SRR F48]) Fulslglon, 1
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WS FEst = Pediococcus?) 232 vlSa}elL.
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Table 4. Changes of lactic acid bacteria during
fermentation of Kakdugi as affected by salting methods

(cfu/ml)
Strains  Treatments” Days
0 5 52
$-1 1.6x10°  92x10° 32X10°
Pediococess 53 LIX10°  40X10°  1.9X10°
B-1 22X10°  9.1x10°  1.7x10°
B-5 20X10°  12x100  12X10°
S-1 18X10°  50%10°  27X10
Steptococcus S-5 2.8% 102 36X 102 9.0x 103
B-1 26X10°  52Xx10°  1.0X10
B-5 26X10°  7.0X10°  7.0X10°
S-1 15X10°  1.6x10  27x10°
Leuconosto S5 1.6X 10: 1.5><10: 23X 10:
B-1 30X10°  1.7x100  32X10
B-5 13X10°  20x10  1.1x10°
S-1 40x10°  20x10°  34X10°
55 30100 1.0x10°  2.6X10°
Lactobacillus 4 P o
B-1 30X10°  40x10°  2.7X10
B-5 50X10° 3.0x10°  1.7x10°

"$-1 : mixing uniformly dry salt into the radish cubes, with a
salt concentration of about 1.5%(w/w) and cured for 1hr.

S-5 : mixing uniformly dry salt into the radish cubes, with a salt
concentration of about 1.2%(w/w) and cured for Shr.

B-1 : brining radish cubes in a 8.5%(w/v) salt solution and
cured for lhr.

B-5 : brining radish cubes in a 4.0%(w/v) salt solution and
cured for 5hr.
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