Food Engineering Progress
Vol. 5, No. 4. pp. 230~234 (2001 9 11 &)

2 Fo| HSi0f O|X|= Gluten®| HEM Proteasee| 37t Eut

FRIE HFATE *FFEUSE

Influences of Gluten and Effects of Protease on the Liquefaction
of Wheat Flour

Ki Hoan Kim, Minsu Han and Nam-Soon Oh*

Food R&D Center, Haechandle Co., Ltd.
*Department of Food Science and Technology, Kongju national University

Abstract

Influences of gluten and effects of protease on the liquefaction of wheat flour are described in this
study. Wheat flour used was similar to medium wheat flour in chemical composition. Cotreatment of
a-amylase and protease have considerably influenced on the decrease of viscosity during liquefaction of
wheat flour suspension, however, the differences of produced amounts of reducing sugar and amino
nitrogen were not detected. However, reducing sugar contents of hydrolysate were decreased and vis-
cosities of hydrolysate were increased by addition of gluten. When wheat flour gluten was completely
denatured by steaming, produced amounts of reducing sugar and amino nitrogen were increased depend-
ing on the degree of gelatination of wheat flour starch and denaturation of gluten, compared with

hydrolysate of non steamed wheat flour.
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Table 1. Composition of wheat flour and gluten used in
this experiment

Moisture Carbohydrate Protein Lipid Ash

(%) (%) (%) (%) (%)
Wheat flour 12.0 70.1 13.3 1.6 3.0
Gluten meal 8.0 232 60 40 438
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Table 2. Physicochemical properties after liquefaction” of wheat flour suspension at different temperatures

55°C 60°C
Time
(min) Reducing sugar Amino nitrogen Viscosity Reducing sugar ~ Amino nitrogen Viscosity
(%) (mg%) (cp) (%) (mg%) (ep)
10 48 22 6,000 5.2 18 8,050
30 5.5 38 5,650 5.7 25 7,650
60 6.5 42 4,960 5.9 33 6,490
90 6.8 45 4,430 6.0 35 5,640
120 7.1 48 3910 6.2 39 . 5.120
"Liquefaction was carried out by o-amylase.
Table 3. Effects of protease addition on the physicochemi- 7000
cal properties of wheat flour hydrolysate
Protease Reducing Amino Viscosi 6000 |
; . iscosity
concentration sugar nitrogen )
(%) (%) (mg%) p 5000
0 7.1 48 3,910 s
0.0!1 6.8 50 2,347 5 4000
£ i
0.05 6.9 50 2,300 8 3000 i
0.10 6.9 51 2,007 £ ;
*condition: o-amylase 0.1%+protease concentration 2000 -
1000 |
3ol 2doIA proteaseE 0.01-0.1% HH A B35 0 . .
0 50 100 150
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Fig. 1. Periodical changes of viscosity during liquefaction
with a-amylase and different concentrations of protease.
Control (4 ), protease concentration 0.01% (M), 0.05%
(A), 01% (@)

Table 4. Influences of gluten and effects of protease on
the physicochemical properties of wheat flour hydrolysate

Added ghuten Reducing suga]r (%) Viscosity (cr)
(%) amylase* pa;;‘é;?; amylase a;gt:::;
0 7.1 7.0 4,000 2,300
5 6.3 6.6 3,633 3,555
10 6.0 6.0 5,128 4,080
15 5.1 53 7,560 5,450
20 49 52 10,400 6,734

*Condition: *o-amylase 0.1%, **a-amylase 0.1%-+protease
0.05%
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Fig. 2. Denaturation of wheat gluten after steaming at
100°C.
Moisture content: 12% (A ), 30% (IB)

Table 5. Denaturation of gluten and physicochemical
properties of hydrolysate of steamed wheat flour at
various steaming temperatures

Steaming temp.("C) for 10 min

80 90 100 110 120

Relative gluten
denaturation (%)

Reducing sugar (%) 7.3 7.5 8.7 96 97
Amino nitrogen (mg%) 55 60 65 68 68
Viscosity (cp) 3,000 3,305 3400 3,500 3,555
*Condition: o-amylase 0.1%-+protease 0.05%
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Table 6. Physicochemical properties of wheat flour and hydrolysate after liquefaction with steamed wheat flour1) at 110°C

Degree of Relative gluten

Steaming period gelatinization denaturation Reducing sugar Amino nitrogen Viscosity
(min) %) %) (%) (mg%) (cp)
non-steamed - 0 6.9 50 2,300
5 82 100 94 68 3,652
10 96 100 9.7 68 3,555
20 100 100 29 68 3,620
30 100 100 99 67 3,488

YMoisture content of wheat flour was adjusted to 30% before steaming.
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