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Studies on the Change in Rheological Properties of Chungkook-jang
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Korea Food Research Institute

Abstract

As a work on the preparation of spread type product using chungkook-jang, proximate composition
and enzyme activity of chumngkook-jang were analyzed and extrusion capillary viscometer was made.
The effects of moisture content, oil type and content and temperature on the rheological properties
of chungkook-jang spread were investigated. As the moisture content of chungkook-jang spread increa-
sed from 55% to 65%, apparent viscosity (na) decreased and spreadibility and L value in Hunter
color system increased. On the contrary, as the added oil content of chungkook-jang spread increased
from 10% to 30%, na increased and spreadibility and L value decreased. Specially, in case of palm
olein addition, the ma of chungkook-jang spread was more high than that of soybean oil addition.
As the temperature of chungkook-jang spread increased, ma decreased and spreadibility increased.
In the same conditions, the na of chungkook-jang spread increased in order of B. natfo, B. natto
and B. subtilis mixture and B. subtilis fermentation.
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Whole Soybean

}
Soaking (10T, 15 hrs)
}
Cooking (1217, 30 mins)
i
Cooling (507)
i
Inoculation
i
Incubation (40T, 48 hrs)
}
Chungkook-jang
i
Drying (40C, 40 hrs)
}
Grinding
|

Chungkook-jang powder (20~ 50 mesh)

water, oil

Chungkook-jang spread

Fig. 1. The procedure for preparation of chungkook-jang
and chungkook-jang spread
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Fig. 2. Extrusion capillary viscometer apparatus fitted
to Instron
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Table 1. Proximate composition of soybean, Danyeob

Moisture Crude protein Crude lipid Carbohydrate  Ash

Cultivar o) "% dw) (% dw) (% dw) (% dw)

Danyeob  7.27 39.39 19.12 36,49 4.90
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Table 2. Changes in proximate composition during the fermentation of chungkook-jang

Experimental Fermentation time(hours)

Component
group 0 12 24 48 72
Moisture B. natto 58.90 58.76 58.19 58.48 58.72
(%) B. subtilis 58.07 57.87 57.82 58.56 58.21
B. natto+B. subtilis 58.67 58.11 58.66 5841 58.44
Crude protein B. natto 40.95 42.18 43.73 4426 44.79
(% dw.) B. subtilis 40.14 41.25 42.52 43.57 43.92
B. natto+B. subtilis 40.94 41.31 42.71 43.92 4421
Crude lipid B. natto 20.31 20.87 23.21 24.22 24.59
(% dw.) B. subtilis 20.52 21.92 22.95 23.83 24.16
B. natto+B. subtilis 20.19 20.39 22.76 24.07 24.29
Carbohydrate B. natto 33.82 31.78 27.65 25.92 24.78
(% dw.) B. subtilis 3431 31.77 29.06 26.67 25.92
B. natto+B. subtilis 33.74 33.05 28.82 26.17 25.46
Ash B. natto 493 5.17 541 5.60 5.84
(% dw.) B. subtilis 5.03 5.06 5.47 5.93 6.00
B. natto+B. subtilis 513 525 5.71 5.84 6.04
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Table 3. Changes in pH, reducing sugar, amino type nitrogen, water soluble protein during the fermentation of

chungkook-jang
. Experimental Fermentation time(hours)
tem group 0 12 2 48 72
pH B. natto 6.31 6.57 7.77 8.02 8.01
B. subtilis 6.30 6.44 7.34 7.75 7.74
B. natto+B. subtilis 6.28 6.50 7.52 7.78 7.79
Reducing sugar B. natto 293 12.04 9.77 10.66 8.45
(% d.w.) B. subtilis 3.60 15.63 10.58 12.16 10.76
B. natto+B. sublilis 3.33 13.92 8.97 11.07 10.30
Amino type nitrogen B. natto 0.22 0.24 0.71 1.88 2.15
(% d.w.) B. subtilis 0.12 0.13 043 1.33 1.64
B. natto+B. subtilis 0.16 0.19 0.66 1.65 1.85
Water soluble protein B. natto 4.59 7.20 17.25 26.22 29.86
(% d.w.) B. subtilis 4.59 491 11.46 20.19 25.19
B. natto+B. subtilis 4.59 6.01 15.78 25.96 29.01

Table 4. Changes in amylase and protease activities during the fermentation of chungkook-jang

Experimental

Fermentation time(hours)

Enzyme - - e
group 0 12 24 48 72
Amylase activity B. natto 1.18 5.44 4,16 4.76 5.64
(unit/m/) B. subtilis 2.08 6.00 4.32 5.52 5.80
B. natto+B. subtilis 1.72 4.12 4.04 5.08 4.56
Protease activity B. natto 540 8.40 16.80 28.00 28.40
(P.U./mi) B. sublilis 4.90 6.80 12.20 20.80 2240
B. natto+B. subtilis 5.10 7.60 1540 24.42 26.2
Table 5. Changes in na, spreadibility and color of chungkook-jang spread by moisture content
Moisture Experimental na(Pa.s) . . Colorw
; Spreadibility*  —
content group at 20C L a b
55% B. natto 4.6364 3.5 37.8 7.5 17.0
B. subtilis 6.9842 3.0 372 8.0 17.8
B. natto+B. subtilis 4.6027 3.0 34.7 9.0 16.1
60% B. natto 22754 5.0 39.0 7.5 18.2
B. subtilis 3.2062 5.0 40.0 7.0 18.3
B. natto+B. subtilis 2.0728 5.0 378 7.8 16.9
65% B. natto 0.9440 70 421 7.2 19.6
B. subtilis 1.1217 7.0 422 6.5 19.1
B. natto+B. subtilis 0.8984 7.5 40.0 7.8 19.0

*1.0; very difficult
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Table 6. Changes in na, spreadibility and color of chungkook-jang spread by added soybean oil content

Added oil Experimental na(Pa.s) s Color
content group at 20T Spreadibility L a b
10% B. natto 1.1652 7.0 418 6.1 18.7
B. subtilis 1.2373 7.0 40.4 7.1 185
B. natto+B. subtilis 0.9510 7.0 376 8.0 184
20% B. natto 1.7793 6.5 394 7.2 179
B. subtilis 1.9639 6.5 39.5 7.2 17.8
B. natto+B. subtilis 1.3073 6.5 36.4 8.8 17.5
30% B. natto 2.3304 6.0 37.8 75 17.2
B, subtilis 2.4933 5.5 36.7 8.3 171
B. natto+B. subtilis 1.7427 6.0 34.1 9.5 17.0

Table 7. Changes in na, spreadibility and color

of chungkook-jang spread by added palm olein oil content

Added oil Experimental na(Pa.s) s Color
content group* at 20T Spreadibility L a b
10% B. natto 1.4899 6.5 39.2 8.0 18.6
B. subtilis 1.6058 6.5 40.4 7.1 18.8
B. natto+B. subtilis 1.5605 6.5 381 8.7 18.8
20% B. natto 1.9258 6.0 37.1 8.2 179
B. subtilis 2.1248 5.5 39.8 7.3 185
B. natto+B. subtilis 1.7428 6.0 36.8 8.9 18.1
30% B. natto 24047 5.0 36.3 8.6 175
B. subtilis 2.6741 50 382 7.7 18.2
B. natto+B. subtilis 2.0728 5.0 35.3 9.5 17.8
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Table 8. Changes in na, spreadibility and color of chungkook-jang spread by added palm olein oil content

i Color
Temggature Type of oil* Er);[ileprlmental na(Pa.s) Spreadibility L . ) -

10 Soybean oil B. natto 2.3493 6.0 35.1 9.0 171
B. subtilis 2.4972 5.8 356 10.0 17.1

B. natto+B. subtilis 24232 6.0 32.8 10.3 16.7

Palm olein oil B. natto 2.7937 4.8 374 8.9 17.7

B, subtilis 3.1653 45 36.2 8.7 17.2

B. natto+B. subtilis 2.6453 48 359 8.9 174

20 Soybean oil B. natto 1.7793 6.5 394 7.2 17.9
B. subtilis 1.9639 6.5 395 7.2 17.8

B. natto+B. subtilis 1.3073 6.5 364 88 17.5

Palm olein oil B. natto 1.9258 6.0 37.1 8.2 17.9

B. subtilis 2.1248 55 39.8 7.3 185

B. natto+B. subtilis 1.7428 6.0 36.8 8.9 18.1

30 Soybean oil B. natto 1.4517 7.0 354 9.4 17.6
B. subtilis 1.7428 7.0 34.3 94 16.8

B. natto+B. subtilis 1.1968 7.0 314 10.0 15.6

Palm olein oil B. natto 1.5969 7.0 35.3 92 171

B. subtilis 1.6515 6.8 34.5 9.1 16.8

B. natto+B. subtilis 1.5605 7.0 321 9.9 159

*Added oil content: 20%
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