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Abstract

F3 ST

This study was intended to investigate physical characteristics of the bread with Laminaria powder. Three
different powder concentration levels of 2.5%, 5% and 7.5% were added to flour to make the bread. The puffing
rate, density, color, and texture were analyzed. Sensory evaluation was performed among female college
students and housewives in their 50s. The volume of the dough during the fermentation and the final volume
of the bread containing Laminaria powder was smaller than that of the dough without the powder. While adding
the powder to the bread decreased the Hunter L (lightness) and a value (redness), it increased the b value
(yellowness). In the texture analyzer measurement, hardness and fracturability of the bread were significantly
increased by adding the powder and chewiness tended to increase. However, adhesiveness, springiness and
cohesiveness were not significantly different among groups. As the result of the sensory evaluation, differences
were observed between female college students and housewives in their 50s. In all indices of the sensory test,
college students evaluated the bread with the powder lower than the bread without the powder, while the
housewives preferred the bread with the powder. The bread containing 2.5% Laminaria powder obtained the most
excellent scores. In conclusion, it is suggested that the bread with 2.5% Laminaria powder would be a highly
acceptable bio-active product with proper physical characteristics.
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Table 1. Ingredient composition of bread containing Lamin-

aria powder (g)
Ingredient  Control LP 25%" LP5% LP 75%
Flour 300 292.5 285 2775
LP 0 75 15 22.5
Sugar 21 21 21 21
Salt 6 6 6 6
Yeast 9 9 9 9
Yeast food 3 3 3 3
Butter 24 24 24 24
Milk 90 90 90 90
Water 120 135 150 165
Total 573 588 603 618

YL.P: Laminaria powder. Percentage means the weight % of
control flour.
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Table 2. Measurement conditions of texture profile analysis

Sample height 18 mm

Test mode & option T.P.A.

Pre test speed 2.0 mm/sec

Rest speed 0.5 mm/sec

Post test speed 2.0 mm/sec

Compression 50% strain

Time 2.0 sec

Trigger type auto

Trigger force 10 g

Probe 3 c¢m dia. aluminum dish
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Fig. 1. Volume changes of the bread dough containing Lami-
naria powder during fermentation stage.

Table 3. Weight, volume and puffing rate of bread containing
Laminaria powder

Loaf weight Loaf volume

Group (@A (mL): B B/A
Control 515+2.02 1908+ 60° 3.70°
25% L.P 5141 2.6° 1883+ 141° 367
5% L.P 513+1.2° 1824+ 46° 3.56°
75% L.P 521+36" 1532+ 40° 2.94°

YValues are means*SD.
YV alues with different superscripts within a column are signif-
icantly different at p<0.05 by Scheffe test.
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Table 4. Hunter’s color values of bread containing Lamin-
aria powder

Group L a b

Control 82.87+13"2  -1824+01* 14.20%0.7°
25% L.P 77.36+6.3 -286+1.3>  19.10+53°
5% L.P 66.76+4.2 -450+0.2° 259010.7°
75% L.P 58.68+4.3" -437+03  2662+09°

5 Qe

Yalues are means®SD.
PValues with different superscripts within a column are signif-
icantly different at p<0.05 by Scheffe test.
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Table 5. Textual characteristics of bread containing Lamin-
aria powder

Variable Control 25% 5% 75%

Hardness 250 43" 270£50" 366+£30° 543%8
Fracturability =~ 249%t46" 267453 356+30° 543+8%°
Adhesiveness 060t19* 151%23 096+22° 149+31°

1.32+001° 09620.01" 0.96£0.01* 0.94*0.01*

0.49+0.03" 048£0.02" 0.48+0.01° 0.48+0.02°
148+72°  124+19°  163+16° 24230

YValues are means*SD.

IValues with different superscripts within a column are signif-
icantly different at p<0.05 by Scheffe test.
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Table 6. Sensory evaluation of bread containing Laminaria powder

Variable Group Control 25% L.P 5% LP 75% LP
Color 20s 41110832 3.89£0.68 3.4410.70° 2224073
50s 3.69£1.07° 450+0.52* 495+0.62*" 3.25+1.1%"

Flavor 20s 4.11+0.68"° 3.39+0.60 3.98+0.46" 2.44+0.70°
50s 3.83+0.83° 433+0.49" 4.00+0.85" 325+122°

Taste 20s 4.44+051* 3.89+0.76% 3.61+0.83° 272+1.02°
50s 3.75+0.87"" 4.33£0.65" 4.08+0.67® 3.33+1.07°

Softness 20s 4.33+0.77° 4.00%0.69° 3.67£0.59™ 3.00+0.84°
50s 4421067 458+0.67" 3.92£0.90° 3.42+067°

. 20s 417+070° 4.06+0.73 3.89+058° 3.33+0.77°
Chewiness 50s 4.08+0.90° 4504052 3.67+0.89™ 283+1.19"
. 20s 4.33+0.77° 3.72+0.89™ 3.4410.78° 3.00+0.77°
Moistness 50s 417083 450052 4.00+0.74% 3,08 1.00°
. 20s 4.28+067° 4.00+0.69° 3.72+0.83 2.39+0.85"

Overall acceptability 50s 3.75£0.87" 495+0.97° 4.00%0.60™ 3.08%1.24°

1>
Values are means*SD.

BValues with different superscripts within a row are significantly different at p<0.05 by Scheffe test.
"p<0.05, ""p<0.01, significantly different between two age groups by student t-test.
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