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Effect of Fermentation Temperature on Rheological Properties
of Traditional Kochujang

Byoung-Seung Yoo' and Wan-Seob Noh

Dept. of Food Science and Technology, Dongguk University, Seoul 100-715, Korea

Absiract

The sleady and dynamic shear rheological properties of traditional kochujang fermented at ihree
different temperatures (20°C, 25°C and 30°C) were studied. Flow of kochujang samples showed time
dependence, which was gquantitatively described by the Weltman model. Kochujang samples were highly
shear thinning fluids (n = 0,25 ~ 0.27) with large magnitudes of Casson vield stresses (1.09 — 1.21 kPa).
Consistency index (K) and apparenl viscosity ( 7 .20) increased with increase in fermentation temperature
of kochujang. Siorage (G') and loss {G”) moduli increased with increase in frequency (@), while complex
viscosity (% ") decreased. Based on dynamic shear data, kochujang samples exhibil. struciural properties
similar to weak gels. The complex and steady shear viscosities at different fermentation temperatures
[ollowed the Cox-Merz superposition rule with the application of the shift factor {a =0.011~0.016).
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Table 1. The mixing ratio of raw malerials for the prepa—
ration of Lraditional kochujang

Raw malenals Mixing ratio (%)

Glutinous rice 23.0
AMeju powder a7

Red pepper powder 173

Salt 8.2
Water +malt ext. {malt) 42.8 (8.5)
Tolal 100
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Fig 1. Shear stressas a function of shear time for kochujang
samples fermentled at 20°C, 25°C and 30°C.
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Tahle 2. Parameters from the Weltman model for kochujang
gsample fermented at 20°C, 25°C and 30°C

Termperature ("C} A (Pa) B (Pa-s) R?
20 236831508 177.8= 3.1 0.94
25 2639.6+38.2 203.0=10.1 092
30 20291+865 2386125 095
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Table 3. Effect of fementation temperalure on sleady shear rheological properties of kochujang samples

Fermentation Flow hehavior Consttency Apparent Casson yield
temperature mdex, n mdex, K viscosity, 7z Stress, ¢ g
(°C) (=) (kPa-s") {Pa-s) {Pa)

20 027 1.21 1339 1.09
25 0.26 1.54 166.9 126
30 0.25 1.70 1800 1.21
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Table 4. Slopes and intercepts (kPa-s) of In {G*, G") versus
In {frequency, rad s ) [or kechuang samples
fermented al 20°C, 25°C and 30°C

Fermented G’ ="

temperature : -
(°C) Intercept Slope R* Intercept Slope R?

20 3125 025 089 1080 025 099
20 3533 024 089 1239 024 098
an 3964 023 089 1291 025 099
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Fig. 3. Companson of steady flow viscosity (#) and com—
plex viscosity {#*) for kochuwang samples fermented
at 20°C (& ; &), 25°C (M;CD) and 30°C (@, ()
—open symbols 7, closed symbols 7*.
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