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Rheological Properties of Bread Dough Added with
Enteromorpha intenstinalis
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Abstract This study was performed to evaluate the physicochemical and quality characteristics of bread with
Enteromorpha intenstinalis added. In order to compare the physical and organoleptic properties, 1 to 4% of E. intenstinalis
powder was mixed with the flour. Among the physical characteristics of the dough, the absorption ratio in the farinogram
and the degree of attenuation increased with increasing amounts of E. intenstinalis powder, whereas the development time,
dough stability, the degree of extension, the degree of resistance, and R/E became reduced. In the amylogram, there was
no difference in the gelatinization starting temperature among the samples, but the maximum viscosity gradually increased
according to increasing amounts of E. intenstinalis powder. Also, a sensory evaluation was carried out in terms of
acceptability (color, flavor, moistness, tenderness, mouth feel, and overall acceptability). Taken together, the 2% treatment
showed the highest evaluation values, as compared to the other treatments.
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Table 1. Proximate composition of Enteromorpha intenstinalis

(/100 g dry weight)
Moisture (%) 15.2
Protein (g) 23.8
Fat (g) 0.6
Carbohydrate (g) 46.7
Ash (g) 13.7
Calcium (mg) 652.0
Iron (mg) 172
Potassium (mmg) 620.0
Vitamin A (R.E) 150.0
Vitamin B, (ug) 0.40
Vitamin B, (mg) 0.52
Niacin (mg) 10.0
Vitamin C (mg) 10.0

*A comprehensive bibliography on the fishery special commodity in
Korea. National federation of fisheries cooperatives (2000).

Table 2. Formula of white pan bread Enteromorpha intenstinalis

by straight dough method (Unit: %)
Ineredi Sample
ngredients
& Control 1V 22 3% 4

Wheat flour 100 99 98 97 96
Enteromorpha intenstinalis 0 1 2 3 4
Compressed yeast 3 3 3 3 3
Yeast food 0.2 02 02 02 02
Salt 1.5 1.5 15 15 15
Non fat dry milk 3 3 3 3 3
Shortening 4 4 4 4 4
Sugar 6 6 6 6 6
Water 63 63 63 63 63

YAddition of 1% E. intenstinalis powder.
“Addition of 2% E. intenstinalis powder.
YAddition of 3% E. intenstinalis powder.
YAddition of 4% E. intenstinalis powder.
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Fig. 1. Bread making process by the straight dough method.
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Table 3. Farinogram characteristics of wheat flour added with
various levels of Enteromorpha intenstinalis

Table 4. Extensogram characteristics of dough with Enteromorpha
intenstinalis after different resting times

Enteromorpha intenstinalis(%)

Control 1 2 3 4
Abs.” (%) 63.2 64.2 66.4 69.8 73.2
A.T?(min) 2.0 2.0 2.0 2.5 35
D.T? (min) 7.0 8.0 8.0 9.0 10.0
Sta.¥ (min) 20.0 20.0 18.0 17.0 15.0

WK.2(B.U.) 0.0 5.0 25.0 40.0 40.0

UAbs.: Water absorption.
PA.T.: Arrival time.
D.T.: Development time.
YSta.: Stability.

YW.K.: Weakness.
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Resting Enteromorpha intenstinalis (%)
time
(min) Control 1 2 3 4
Water
absorption (%) 60.5 61.8 629 673 69.8
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Resistance to 45 500 520 500 420 380

extension 90 520 550 560 490 520

B.U) 135 590 590 560 510 530

45 127 120 115 110 95

Arca under 90 130 126 120 115 110
curve (cm”)

135 136 130 123 118 123
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Fig. 2. Effect of Enteromorpha intenstinalis on R/E (resistance/
extension) ratio of dough.

Table 5. Amylogram characteristics of wheat flour added with
various levels of Enteromorpha intenstinalis

E. intenstinalis (%)

Control 1 2 3 4
S.T.V(C) 25.0 25.0 25.0 25.0 25.0
GT2(°C) 595 59.5 59.0 59.0 58.0
M.T?(B.U.) 90 90 90 &9 89
M.VAB.U) 910 910 980 980 1,000

DS.T.: Starting temperature.

2GT.: Gelatinization temperature.

PM.T.: Temperature at maximum viscosity.
“M.V.: Maximum viscosity.
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Table 6. Color value of the white pan bread crumb added with
Enteromorpha intenstinalis powder

Name of group L* a* b* AE*
Control 70.26 36.53 1.49 2.08

IR 68.58 33.18 1.76 1.98

2% 67.48 30.94 1.85 1.77

3 65.20 29.87 1.87 1.59

49 61.46 28.11 1.95 1.08

L*: Degree of whiteness (white + 100 < 0 black).
a*: Degree of redness (red + 100 < -80 green).
b*: Degree of yellowness (yellow +70 < -80 blue).

AE*: Color difference, A/(L1 - L)2 +(a, - a)2 +(b, - b)2 .

DAddition of 1% E. intenstinalis.
YAddition of 2% E. intenstinalis.
YAddition of 3% E. intenstinalis.
Y“Addition of 4% E. intenstinalis.

Control 1 2 3 4

Fig. 3. Bread added with various levels of Enteromorpha
intenstinalis powder. Control: without E. intenstinalis powder
added. 1: Addition of 1% E. intenstinalis powder, 2: Addition of 2%
E. intenstinalis powder, 3: Addition of 3% E. intenstinalis powder, 4:
Addition of 4% E. intenstinalis powder.
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Overall acceptability < Flavor —— Conrol
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" Moistness

Mouth feeling . ;

Tenderness

Fig. 4. QDA profile of bread prepared with various levels of
Enteromorpha intenstinalis powder. Control: without . intenstinalis
powder added. 1: Addition of 1% E. intenstinalis powder, 2:
Addition of 2% E. intenstinalis powder, 3: Addition of 3% E.
intenstinalis powder, 4: Addition of 4% E. intenstinalis powder.
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