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Abstract

Steady shear, creep and dynamic rheological behavior of traditional kochujang samples were determined at
various total solids contents (TS; 50, 51, 52, 54, 57%). All kochujang samples showed shear-thinning
(pseudoplastic) flow behavior (n=0.24-0.31) with large consistency index (K, 280.3-1293.3 Pa - s") and
Casson yield stress (ooc, 363.3-1176.5 Pa). Serum viscosity (n,) correlated well with TS of kochujang
samples (R?=0.97). Storage (G") and loss (G") moduli increased with increase in TS, while complex
viscosity (n*) decreased. Magnitudes of G' were higher than those of G" over the entire range of frequencies
(w). There were good linear correlations between TS and rheological properties in steady and dynamic shear.
Creep-compliance technique provided reliable data on the viscoelastic behavior of kochujang sample at

different TS.
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Table 1. The mixing ratio of raw materials for the
preparation of a traditional kochujang

Raw materials Mixing ratio(%)
Glutinous rice 23.0
Meju powder 8.7
Red pepper powder 17.3
Salt 8.2
Water+malt ext. 42.8
Total 100.0
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Table 2. Effect of total solid content(%) on power law model parameters(K, n), apparent viscosity(n, ;) and Casson model

parameters(G,, 1) of kochujang samples

Total solid(%) K(Pa - sn) N.s(Pa * s) n(-) o_(Pa) n.(Pa - s)
504 280.3+15.5 924+4.1 0.31+£0.01 363.31+45.8 1.53+0.12
51.1 512.0£5.9 159.7+2.1 0.2810.01 563.2:+26.6 2.14x0.38
522 7417+ 10.8 222.8+2.7 0.2510.01 696.91+29.5 3.2010.32
54.3 996.6 +30.0 296.0£7.2 0.2510.00 891.4+259 4.70£0.46
57.0 1293.31+10.8 381.8+4.0 0.24+0.00 1176.5£27.2 5.08 £0.63
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Fig.1. Effect of total solid content on consistency index(K,
Pas)( @ ) and apparent viscositym, Pas)l) of
kochyjang samples.
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Fig. 2. Effect of total solid content(%) on Casson yield
stress(c,., Pa)( @ ) and Casson viscosity(n},, Pas)(ll ) of
kochujang samples.
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Fig. 3. Effect of total solid content(%) on serum viscosity
M) of kochujang samples.

12.0

10.5

9.0

In (G'.G",n*)

7.5

6.0 .
-3.0 -1.6 0.0 1.5 3.0

Inw (rad/s)

Fig. 4. Plot of In @ InG'(<{ ), G™"(O), and In n*( A)
for a kochujang sample.
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Table 3. Slopes (n', n"") and intercepts (K', K") of In (G', G") versus In @ (frequency, rad-s”) data of kechujang samples

Total solid(%) ¢ ¢
SO
i K o R? K" n" RrR?
50.4 13.49+0.70 0.211+0.00 0.99 4.38+0.22 0.22+0.00 0.94
51.1 18.81£0.84 0.221+0.00 0.99 6.30+0.36 0.22+0.01 0.94
522 28.08+2.40 0.23+0.00 0.99 9.631+0.80 0.21:+0.01 0.96
54.3 37.57+2.22 0.2310.02 0.99 13.62+0.77 0.21+0.00 0.95
570 4796+3.19 0.2510.00 0.99 18.09+1.04 0.20£0.00 0.95
Table 4. Effect of total solid content(%) on creep-compliance parameters of kochujang samples
Total solid(%) J(m*N) J,(m¥N) T,(s) n(Pa - s)
504 7.03x10°%(2.39%10%) - 5.28X104(3.23%10%) 5.41(0.68) 1.10X10°(4.42x10%
51.1 3.93%10°5(2.89x10°%) 4.62%104(3.52X10°%) 6.60(0.35) 4.23x10°(3.91x10%
522 3.46X10°(3.20x10%) 3.00X10*(3.80X10°%) 7.18(0.55) 9.43X10°(3.59x10%)
54.3 3.16x10°(2.53X10%) 2.45X10%3.39x10%) 7.26(0.63) 10.59%10°(1.71X10°%)
57.0 2.77X10%(2.85%10%) 1.90X10°(1.92x10°%) 7.29(1.20) 12,67X10°(2.55x10°%)

“Numbers in parentheses are standard deviations of parameters.
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