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Effects of Seaweed Substitution on Breadmaking. (IT) Laminaria (Kombu)

TomoMmI TSUTSUI and SETSUKO KANAI

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

(WFRS) and baking properties of them were estimated. Water absorption capacity of WFRS

increased gradually and adhesive properties 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 seaweed showed better loaf volume and also showed better sensory evaluation score.

Linear regression analysis showed that the water absorption capacity (X) was negatively
'correlated to the loaf volume of the bread made from WFRS (Y). And the following
regression equation was obtained: Y= —22.5X+3157.0 : :
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Table 1 Typical bread formula
Ingredient Quantity
Wheat flour 2008
Sugar 128
Salt 48
Skim milk 48
Dry yeast 28

. Water 144mé
Butter 8g
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1.5% of kombu

Multi-biting test of wheat flour
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Table 2 Centrifuge absorption of wheat flour

Wheat Wheat flour replaced with
0.59% of 1.09% of 1.5% of
flour only kombu kombu kombu
Centrifuge , :
absorption(%) 91.0 91.8 96.5 99.9




wheat 0.5% of 1.0% of 1.5% of
flour only kombu kombu kombu
Fig. 2 Bread baked from wheat flour replaced with 0.5 to 1.5% of kombu
Table 3 Physical properties of wheat flour
Wheat Wheat flour replaced with
flour onl 0.5% of 1.09% of 1.59% of
y kombu kombu kombu
Hardness (g) 76.0 76.8 77.6 72.8
‘ & (1009) (101.19%) (102.19) (95.8%)
Adhesiveness (g) 89.6 92.0 96.0 101.6
g (100%) (102.79%) (107.19%) (113.49%)
Table 4 Loaf volume of baked bread
Wheat Wheat flour replaced with
' 0.5% of 1.09% of 1.5% of
flour only kombu kombu kombu
Weight of
+ + + +
baked bread (g) 289.5+1.4 292.6+2.7 291.8+2.9 289.6+2.9
Loaf volume (mf) 1123+13 1072+16 1010+34 - 900%+39
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Fig. 3 'Vertical cross-sections of bread

Table 5 Hardness of baked bread

Wheat Wheat flour replaced with
0.5% of 1.09% of 1.5% of
flour only kombu kombu kombu
Hardness - 1.94%0.13 2.44%0.09 4.10£0.08 5.48+0.18
(dyne/cm?) X10° . X10° X10° X10°
Table'6 Crumd color of baked bread
Wheat Wheat flour replaced with -
0.5% of 1.09% of ©1.5% of
flour only kombu kombu kombu
L 76.85 74.03%0.33 73.43%£0.04 72.13£1.13
a —0.48 —0.90+0.15 —1.08+0.04 —1.1840.07
b ) 12.85 15.0£0.77 17.70£0.87 19.10+1.03
Color difference
value vs. © — 3.57 5.96 7.86

control




Table 7 Sensory evaluation of baked bread

Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of

u y kombu kombu kombu
Color 2.0 0.67 —0.50 —1.22
Flavor 1.17 0.50 0.17 —0.22
Hardness
Elasticity 1.33 0.83 0.22 0.38
. Brittleness
Taste 1.61 0.78 —0.33 —0.72
Total evaluation 2.11 1.0 —0.61 —1.11
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