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Effect of Seaweed Substitution on Breadmaking
(I) Chlorella

TOMOMI TSUTSUI and SETSUKO KANAI

Physical properties of wheat flour replaced with 0.5 to 1.5% of seaweed Chlorella

(WFRS) and baking properties of them were estimated.
Water absorption capacity of WFRS increased gradually as seaweed level

increased.

Among the bread made from WFRS, the bread made from wheat flour replaced

with 0.5% of chlorella showed better loaf volume and also showed better sensory

evaluation score.
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Table 1 Typical bread formula

Ingredint Quantity
Wheat flour 200g
Sugar 12g
Salt 4g
Skim milk 4g
Dry yeast 2g
Water 144ml
Butter 8g
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Table 2 Centrifuge absorption of wheat flour

Wheat Wheat flour replaced with
flour only 0.5% of 1.0% of 1.5% of
Chlorella Chlorella Chlorella
Centrifuge
absorption (%) 87.0 909 934
Table 3 Physical properties of wheat flour
Wheat Wheat flour replaced with
flour only 0.5% of 1.0% of 1.5% of
Chlorella Chlorella Chlorella
Hardness(g) 816 87.2 824
(100%) (107.8%) (106.9%) (101.0%)
Adhesiveness (g) 1112 1024 1016
(100%) (97.8%) (92.1%) (91.4%)
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Fig. 1 Bread baked from wheat flour replaced with 0.5 to 1.5% of Chlorella

Wheat flour only

1.0% of Chlorella

0.5% of Chlore"a
Fig. 2 Vertical cross-sections of bread

1.5% of Chiorella

Table 4 Loaf volume of baked bread

Wheat Wheat flour replaced with
flour only 0.5% of 1.0% of 1.5% of
Chlorella Chlorella Chlorella
Wheat of ,
baked bread (g) 288.2+52 287.7x1.0 2902+1.3 2884+10
Loof volume (ml) 112219 1190+ 21 1242 = 20 1307+ 11
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‘Table 5 Hardness of baked bread

Wheat Wheat flour replaced with
flour only 0.5% of 1.0% of 1.5% of
v Chlorella Chlorella Chlorella
Hardness 311020 172+ 046 1.60+0.27 147+0.26
(dyne/cm?) x 105 x 105 X103 x 105
Table 6 Crumb color of baked bread
Wheat Wheat flour replaced with
flour only 0.5% of 1.0% of 1.5% of
Chlorella Chlorella Chlorella
L 73.1 580=0.8 539+09 493+29
a -06 -40+02 —-37+0.1 —-33x02
b 12.3 29507 32107 324+07
Colr dlleence, -
Table 7 Percentage of flavors baked bread
chan. 1 chan. 2 chan. 3 chan. 4 chan. 5 chan. 6
Wheat flour only 7.6 859 16 26 10 13
0.5% of Chlorella 176 61.6 57 58 08 8.6
1.0% of Chlorella 14.6 66.7 4.1 45 2.3 7.8
1.5% of Chlorella 21.0 54.6 6.6 6.8 1.2 9.9
Table 8 Sensory evaluation of baked bread
Wheat Wheat flour replaced with
flour only 0.5% of 1.0% of 1.5% of
Chlorella "~ Chlorella Chlorella
Color 21 07 0.5 —-06
Flavor 12 0 0.2 02
Hardness
Elasticity 13 1.0 09 08
Brittleness
Taste 14 0.2 0.2 -01
Total evaluation 1.6 05 05 0
n=29
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