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Compositional Changes of Kochujang During Fermentation in Onggis
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Abstract  This research investigated the effect of different onggi containers (Korean earthenware) on the ripening of
kochujang (Korean hot pepper paste). The physical characteristics of ‘onggi’, were evaluated as function of man-
ufacturing variables such as raw material soils (onggi-specific soil, red brown soil, and fine powdered soil) and galzing
treatments. The physical properties were then related to the compositional quality changes of the kochujang fermented
at 30°C for 4 months. The porosity of the onggi containers seems to be increased by the content of finer raw soil rather
than the chemical component of soil (amount of CaO, MgO, K,O and Na,O, acting as melting aid in the firing). Natural
glaze was measured to contain higher contents of CaO, MgO, K,0 and Na,O than the other soils, which is desirable prop-
erty for the fired onggi. The glazed surface showed higher far-infrared radiation emissivity than the non-glazed part. The
kochujang fermented in PO-BG (the glazed onggi from 100 % onggi soil) attained higher concentration of reducing sugar,
amino nitrogen and nucleotides compared to those in the other onggis. All of these changes of kochujang in PO-BG
resulted in significantly better sensory quality than the other treatments.
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Table 1. The manufacturing variables for different onggis
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. Mixing ratio(%)
Initial — - - Treatment of glaze
Onggi soil Red brown soil Powdered soil

DPO-2WG 100 - - Without glaze surfaces
P0-Y0G 100 - - Only outside glaze surfaces
PO-BG 100 - - Both glaze surfaces
P20-WG 60 20 20 Without glaze surfaces
P20-0G 60 20 20 Only outside glaze surfaces
P20-BG 60 20 20 Both glaze surfaces
P30-WG 40 30 30 Without glaze surfaces
P30-0OG 40 30 30 Only outside glaze surfaces
P30-BG 40 30 30 Both glaze surfaces

Dp: Powdered soil, ?WG: Without glaze surfaces, YOG: Only outside glaze surfaces, ¥BG: Both glaze surfaces
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3.0FF NZE Table 2. The mixing recipe for the preparation of kochujang
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Table 3. The chemical composition of raw material soil and glaze used for onggi manufacturing(wt%)

Chemical components

Raw materials

Sio, AlyO4 CaO MgO K,0 Na,O Fe,0; |Ignition loss
Onggi soil 64.1 19.1 1.36 0.93 1.63 0.95 5.04 6.01
Red brown soil 60.8 21.4 2.06 0.94 1.55 1.17 4.85 6.44
Powdered soil 68.1 15.8 0.51 0.73 1.89 0.92 5.5 5.6
Glaze 52.6 14.4 8.43 2.72 3.65 1.55 4.31 11.3
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Table 4. Water absorption rate of the fired onggi

Treatment Absorption rate(%)
P0-BG 3.61
P20-BG 4.85
P30-BG 6.12
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Fig. 1. Microstructure of the fired onggi of PO-BG treatment.
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Fig. 2. Microstructure of the fired onggi of P20-BG treatment.
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(b) side (1 ,OOOX)

Fig. 3. Microstructure of the fired onggi of P30-BG treatment.
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Fig. 4. The X-diffraction analysis for the fired onggi surface of
P0-OG treatment.
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Fig. 5 The X-diffraction analysis for the fired onggi surface of
P20-OG treatment.
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Fig. 6 The X-diffraction analysis for the fired onggi surface of
P30-OG treatment.

Table 5. The far infrared ray radiation rate and radiation
energy of different onggis

Treatment Radiation rate | Radiation energy
reatmen
(5~20 pm) (Wim?)

Non-glazed surface 0.918 3.70x 107
P0-OG

Glazed surface 0.923 3.72% 107

Nnon-glazed surfaceg 0.913 3.68%10?
P20-0G

Glazed surface 0.921 3.71%107

Non-glazed surface 0916 3.69% 10?
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Glazed surface 0918 3.70%10?
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Fig. 7. Changes in reducing sugar content of kochujang fermented
in onggi vessels.

25

15

] = ——=

05

Total nitrogen content(%)

Z710AM2]

g ds & AR Ml 57
40
35
% 30
5
Z 25
Z 20
-
§15
3;10
o5
0
0 1 2 3 4

Fermentation time(month)

Fig. 10 Changes in total neucleotides of kochujang fermented in
onggi vessls. l : PO-BG; @ : P20-BG; A : P30-BG.

Table 6. Sensory quality" of kochujang fermented in different
onggi vessels for 4 months

Treatment?| Color | Odor | Taste | Overall acceptability
P0-BG 445 | 427* | 4270 433
P20-BG? | 3.36™| 3.09° | 3.55% 3.67%¢
P30-BG® | 3.00° | 3.00° | 327° 3.33%

P value | 0.0001 | 0.0001 | 0.0001 0.0001
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Fig. 8. Changes in total nitrogen content of kochujang fermented
in onggi vessels. W : PO-BG; @ : P20-BG; A : P30-BG.
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FFig. 9 Changes in amino nitrogen content of kochujang fermented
in onggi vessels. B : P0-BG; @ : P20-BG; A : P30-BG.
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