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Development of Yeast Leavened Pan Bread Using Commercial Doenjang
(Korean Soybean Paste): 3. The Effects of Protein Dispersibility of
Doenjang Powders and Soy Flours on the Gluten Rheology
and Bread Quality Characteristics

Hyun-Ju Oh and Chang-Soon Kim'
Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

This study was carried out to investigate the effect of soy protein dispersibility on the bread making properties
when L'oenjang powders (DP) were added to the bread formula at the levels of 2.5 or 5.0%, comparing with
full fat (FSF) or defatted (DSF) soy flours which contain same protein contents as those of DP. Protein
dispersibility indices (PDI) for DP, FSF, DSF and strong wheat flour were 57.1, 7.3, 10.8 and 32.8%, respectively.
Addition of DP decreased significantly the resistance to extensibility of wet gluten and increased its extensibility.
However, FSF and DSF showed different changes in gluten rheology due to their PDI, In correlation coefficient
values, PDI affected positively both gluten extensibility (r=0.98, p<0.01) and ovenspring (r=0.88, p<0.05)
resulting in loaf volume and texture improvement of bread with addition of DP.
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Table 1. Proximate composition of Doenjang powder and
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Table 2. Protein dispersibility index (PDI) of Doenjang

soy flours (g/100 g) powder, soy flours and wheat flour
Doenjang Crude Hunter color
It FSF DSF v
cms powder Products VX,E)P Protein P(I;I) values”
0o * * *
Moisture 1005+004”  579+003  516+0.05 (%) L' 2 b
Crude protein” 23304002  3486+008 4866+0.06 Doenjang powder 133*%  233°  571° 705° 88 350°
Crude lipid 786+006  2378+008  0.12+0.02 FSF 96 349" 73 s 9% 908
Ash 26.82%0.02 4841007  582%0.06 DSF 53 187 108 S50° 18 165
Abbreviation: FSF=full fat soy flour; DSF=defatted soy flour. Wheat flour 38 117 328 9260 01¢ 85

UCrude protein (%)=total nitrogen (%6) X nitrogen factor (5.71).
?YValues are meanz standard deviation (n=3).
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Abbreviation: FSF and DSF are same as Table 1, WDP = water
dispersible protein.

YPDI = water dispersible protein (%) / total protein (%)X 100.

21" lightness, a™ redness, b* yellowness.

¥Means with the same superscripts in each column are not
significantly different (p<0.05).
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Table 3. Properties of wet glutens made with Doenjang powder and soy flours

Doenjang powder Soy flours
Properties Control (%) FSF (%) DSF (%)
25 5.0 1.68 3.36 1.20 2.40
Peak force (g) 106.5°" 499° 225 716° 61.3¢ 106.2% 90.1°
Wet gluten Extensibility (mm) 54.6° 78.3" 80.2° 57.1° 53.6° 56.7° 61.2°
P/E (g/mm) 1.96° 0.64¢ 0.28° 1.26° 1.15° 1.88° 1.45°

Abbreviation: FSF and DSF are same as Table 1.
"Means with the same superscripts in each row are

not significantly different (p<0.05).
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Fig. 1. Effect of Doenjang powder and soy flours at various
addition levels on ovenspring and loaf volume.
Abbreviation: Control = bread without Doernjang powders or soy
flours, DP-1 = bread with Doenjang powder 2.5%, DP-2 = bread
with Doenjang powder 5.0%, FSF-1 = bread with FSF 1.68%,
FSF-2 = bread with FSF 3.36%, DSF-1 = bread with DSF 1.20%,
DSF-2 = bread with DSF 2.409.
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Table 4. Color values of crust and crumb color of yeast leavened pan bread containing Doenjang powder and soy flours
at different addition levels

. Soy flours
D der (%
Hunter color values” Control oenjang powder (%) FSF (%) DSF (%)
25 5.0 1.68 3.36 1.20 2.40
L 54.7°% 47.1° 5.1 54.4° 52.9% 52.4% 51.0"
Crust a 15.1% 17.0° 175° 15.0° 15.7%¢ 15.4% 15.9¢
b 31.0° 27.7° 26.4% 31.1° 30.0° 30.4% 29.1°
4E 547 59.7° 60.9° 55.0° 55.8% 56.2%¢ 56.9°
L 80.5° 78.43 76.0° 79.6fi 79.4° 79.32d 78.7de
a 0.31° 1.25 223 0.70 0.93° 1.09% 1.30
Crumb b 16.4° 18.8% 20.3° 183% 18.2° 19.0° 18.3°
4E 23.4° 26.6° 29.4° 254 25.4° 26.1%° 26.1%

Abbreviation: FSF and DSF are same as Table 1.

Dy *. 42 x, *,

L™ lightness, a': redness, b: yellowness.

?Means with the same superscripts in each row are not significantly different (p<0.05).

Table 5. Textural characteristics of yeast leavened pan bread containing Doenjang powder and soy flours at different addition
levels

D ) der (%) Soy flours

oenjan, 0O

Characteristics Control vang powder 17 FSF (%) DSF (%)

25 5.0 1.68 3.36 1.20 2.40

HD (g) 200" 153° 181° 180° 218° 181° 2247
AD (g) -0.06%f -0.47% -0.34° 177 -0.96' 1.37% 0.29%
SPR 1.35° 1.35° 1.09° 0.99° 0.97° 0.98° 0.99°
COH 057 0.56 0.54° 0.58° 0.56° 0.57 057"
GUM 114.3° 85.4" 97.9° 103.6% 121.8° 103.8° 126.9°
CHW 154.5° 115.3° 105.9° 102.3° 117.7° 102.6° 1243

Abbreviation: FSF, DSF are same as Table 1. HD = hardness; AD = adhesiveness; SPR = springness; COH = cohesiveness; Gum
= gumminess; CHW = chewiness.
"Means w th the same superscripts in each row are not significantly different (p<0.05).

FAMT RS 32 A=t w2 AL e iR E ATellA T A Pl Esta FAELAHILR

A7bel wbE RAHQ 2230 Aol Aolslych g o} A 7Ee] HA| Y FAFL FAE L] ¥ v

A ghzke] AwA 2APE 2 (Table 6)1 2 shd BAA 4 kS A4 2 QB Ay Zle 93 Aoz
ARG glutenA B4 (r=0.98, p<0.01)7 S B3 o) apebA o v ghell whel Al RatAd o] I Ol T8 A}
(r=0.88, p<0.05)cll A& vIx|o], AFHAH2 R o] 5L v ¥ 48 Arlepe] S7VEE Al A A3 71 2] 4
vo} & ARAE e A2 Vel ol (p<0.01). ogetd 2 S} e BabAd o] 43 "AE T Ak A4 w

Table 6. Correlation coefficients among parameters of Doenjang powder and soy flours, rheological properties of wet gluten
and quality characteristics of yeast leavened pan bread made with Doenjang powder and soy flours

Protein Ash  PDI Gluten Glut.ep. Gluten Ovenspring Loaf Texture
contents (%) (%) peak extensibility P/E volume

(%) force (g)  {(mm) (g/mm) (cm) (mL) HD(g) SPR GUM

Protein contents (%)

Ash (%) -0.82°
PDI (%) -0.80 1.00™
Gluten peak force (g) 093" -0.78 -0.77
Gluten extensibility (mm) 0.99™ 098" 098" -0.74
Gluten P/E (g/mm) 093" -0.86" -0.85" 0.98" -0.84"
Ovensprirg (cm) -068 088 083 -049 0.86 -0.61
Loaf volume (mL) -0.70 0967 096" -061 0.96" -0.73 0.96"™
HD (g) 058 -0.65 -0.65 0.32 -0.59 0.38 -0.84" -0.82"
Texture SPR -0.69 0.83° 083 -050 0.79 ~-0.62 097" 091" -0.73
GUM 067 -075 -074 0.44 -0.69 0.50 -0.88" -0.79 099" -0.77

Abbreviaticn: PDI = protein dispersibility index, P/E = peak force (g) / extensibility (mm), HD, SPR and GUM are same as Table 5.
Significant y different at *p<0.05, **p<0.01.
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