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Fermentation Characteristics of Kochujang in Onggis with Different Porosities

Sun-Kyung Chung’, Kwang-Soo Lee* and Duck-Soon An**
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*Busan Regional Food and Drug Administration
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Abstract The effect of different porosity of onggis, Korean earthenware, on the fermentation of kochujang was
investigated. The porosity was controlled with glazing treatment. Three kinds of onggis were made: one with no glaz-
ing treatment, one with outside glazing treatment, and one with both inside and outside glazing treatment. During 4
month fermentation of kochujang in porosity-controlled earthenwares, physical, chemical, microbiological, and sen-
sory quality attributes were monitored. Higher protease activity and higher contents of amino nitrogen, free amino
acids, and total neucleotide were observed in kochujang fermented in the onggi with outside glazing treatment, which
might have resulted in better sensory quality. Onggi with medium porosity could be effective for fermentation of

kochujang.
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Fig. 1. Changes in water loss of kochujang during fermentation
period. @: Onggi container with no surface glaze(A), B: Onggi
container with glazing only on the outside surface(B), A: Onggi
container with glazing on the outside and inside surfaces(C).
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Fig. 2. Changes in salt content of kochujang during fermentation
period. @: Onggi container with no surface glaze(A), B: Onggi
container with glazing only on the outside surface(B), A: Onggi
container with glazing on the outside and inside surfaces(C)
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Fig. 3. Changes in a) pH, b) acidity of kochujang during fer-
mentation period. @: Onggi container with no surface glaze(A), ll
: Onggi container with glazing only on the outside surface(B), A :
Onggi container with glazing on the outside and inside surfaces(C)
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Fig. 4. Changes in amino nitrogen content of kochujang during fer-
mentation period. @: Onggi container with no surface glaze(A), H:
Onggi container with glazing only on the outside surface(B), A : Onggi
container with glazing on the outside and inside surfaces(C)
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Fig. 5. Changes in total neucleotide content of kochujang during fer-
mentation period. @: Onggi container with no surface glaze(A), ll:
Onggi container with glazing only on the outside surface(B), A:
Onggi container with glazing on the outside and inside surfaces(C)
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Table 1. Changes in the free amino acid content of kochujang fermented in onggi containers with different surfaces glazes(mg per 100 g sample)

Fermentation time(month)
Amino acid 1 2 3 4
None? |Outside?| Both® | None | Outside | Both | None | Outside | Both | None | Outside | Both

Cys ND ND ND ND ND ND ND ND ND ND ND ND
*Met ND ND ND ND ND ND ND ND ND ND ND ND
Asp ND ND ND 120 80 106 771 746 638 771 652 678
*Thr 71 71 71 36 24 24 312 204 204 288 216 180
Ser 5 11 11 32 32 42 231 189 200 210 200 179

Glu 529 500 529 162 118 147 764 779 691 1044 1056 968

Pro 270 265 270 58 46 58 265 460 276 288 253 230

Gly 15 11 15 38 30 38 225 180 173 240 173 158
Ala 18 18 22 45 36 36 249 231 214 258 169 214
*Val 18 29 35 47 35 47 351 211 211 363 199 222
*Ileu 13 13 13 39 26 26 170 197 157 197 210 197
*Leu 20 13 20 66 39 52 341 341 301 380 262 262
*Phe 33 33 33 33 33 33 232 448 183 216 415 216
*Lys 15 22 15 102 73 88 146 146 161 131 117 190
*His 70 62 70 16 124 16 155 93 93 124 124 140
*Arg 26 26 26 52 35 52 435 244 278 331 261 244
Total amino acid 1,105 1,076| 1,133 848 731 765 4,650 4,469| 3,780| 4,845 4,307| 4,078
*Essencial amino acid 266 269 283 391 389 338| 2,142| 1,884| 1,588| 2,030 1,804| 1,651

V" Onggi container with no surface glaze
2 Onggi container with glazing only on the outside surface

3 Onggi container with glazing on the outside and inside surfaces
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Fig. 6. Changes in protease activity of kochujang during fermen-
tation period. @: Onggi container with no surface glaze(A), l:
Onggi container with glazing only on the outside surface(B), A:
Onggi container with glazing on the outside and inside surfaces(C)
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Fig. 7. Microbiological changes in a) total aerobic bacteria, b) lactic
acid bacteria and ¢) yeast & mold of kochujang during fermentation
period. @: Onggi container with no surface glaze(A), B: Onggi
container with glazing only on the outside surface(B), A: Onggi
container with glazing on the outside and inside surfaces(C)
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Table 2. Sensory evaluation of kochujang fermented in onngi for 4 months

Glazing treatments Color Taste Overall acceptability
No glazing 3.45%¢ 3.36% 3.73¢ 3.25¢
Outside glazed 3.93" 4.44 4.40°
Both sides glazed 4.452 4.12% 4.03%

*Values with the same letters within each column are significantly different at p <0.05 by duncan's multiple range test.
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