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Effects of Hemicellulase on White Bread Added with Brown Rice Fiber
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ABSTRACT

White bread added with brown rice fiber was prepared by addition of 0.005, 0.010, 0.015, and 0.020%

hemicellulase. Effects on product quality and sensory evaluation were examined. There were no significant differences
in pH of dough before the 1st fermentation among the experiments. Dough made by addition of hemicellulase had
a significantly higher pH after the 1st fermentation compared to the control group, whereas pH of bread had reverse
effects. Fermentation power of dough expansion increased as incubation time increased. Addition of hemicellulase
to samples significantly increased specific volume, baking loss, and water activity compared to the control sample.
Moisture content was the lowest upon addition of 0.020% hemicellulase. For color, lightness was the highest in the
control bread samples, greenness of the 0.015% addition sample was the lowest and yellowness of the 0.005% addition
sample was the highest. For textural characteristics, hardness, gumminess, and chewiness were maximum in the control
group. Cohesiveness and springiness were not significantly different between the samples. In the sensory evaluation,
color, flavor, bran flavor, bitterness, astringency, and coarseness were not significantly different among the samples.
Softness and overall acceptability were highest at the 0.020% addition level but lowest at the 0.010% level. The
results indicate that addition of 0.020% hemicellulase to brown rice fiber white bread is optimal for quality and provides

products with reasonably high overall acceptability.
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Table 1. Formula for brown rice fiber white breads with hemicellulase
) Hemicellulase (%)
Ingredients (g)
0 0.005 0.010 0.015 0.020
Wheat flour” 291 291 291 291 291
Brown rice fiber” 8.04 8.04 8.04 8.04 8.04
Butter 15 15 15 15 15
Instant yeast 6 6 6 6 6
Salt 5 5 5 5 5
Vegetable cream powder 9 9 9 9 9
Sugar 18 18 18 18 18
Water 195.96 195.96 195.96 195.96 195.96
Hemicellulase 0 0.015 0.030 0.045 0.060

"Moisture content of wheat flour: 13.59%.

Moisture content of brown rice fiber: 3.22%.
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Table 2. Operation condition of texture analyzer for brown rice
bier white breads with hemicellulase

Mode Measure force in compression
Option TPA
Sample size 4X4X2 cm
Load cell 25 kg
Pre-test speed 2.0 mm/s
Test speed 1.0 mm/s
Post-test speed 1.0 mm/s
Distance 30%
Time 3s
Trigger type Auto-1 g
Data acquisition rate 200 pps

Probe and product data 100 mm compression plate
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Table 3. pH of brown rice fiber white bread doughs and breads with hemicellulase

Hemicellulase (%)

0 0.005 0.010 0.015 0.020
Doughs 5.66+0.13"" 5.66+0.23 5.660.07 5.70+0.03 5.68+0.05
After first fermented doughs 5.56+0.04° 5.60+0.04° 5.59+0.03" 5.68+0.05" 5.65+0.02°
Breads 5.71+0.07" 5.60+0.03° 5.64+0.07 5.61+0.03° 5.68+0.04™

Mean+SD (n=9).

Means with different small letters (a-c) within in each row are significantly different (P<0.05).

UNS: not significant.

Table 4. Fermentation power of dough expansion of brown rice fiber white breads with hemicellulase

. Incubation time (min)
0,
Hemicellulase (%) G 30 45 50
0 4.00+0.00™%" 30.67+8.33° 69.33+4.62"*" 116.00+14.42°™8
0.005 2.67+2.31¢ 40.00+6.93¢ 81.33+12.86™ 129.33+6.11°
0.010 6.67+4.62° 34.6746.11° 65.33+10.07" 118.67+14.05"
0.015 4.000.00° 30.6746.11° 66.67+2.31°*F 120.0010.58"
0.020 4.000.00° 37.33+2.31¢ 78.67+4.62°*° 125.33+10.07°

Mean+SD (n=3).

Means with different small letters (a-d) in each row are significantly different (P<0.05).
Means with different capital letters (A,B) in each column are significantly different (P<0.05).

UNS: not significant.
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Table 5. Specific volume and baking loss of brown rice fiber white breads with hemicellulase

Hemicellulase (%) Bread weight (g)

Bread volume (mL)

Specific volume (mL/g) Baking loss (%)

0 103.80+1.61° 513.33+63.87° 4.96+0.68" 13.50+1.35°
0.005 102.74+0.87° 558.33+60.28" 5.44+0.59° 14.39+0.72°
0.010 103.03+0.42% 546.67+£29.34% 5.31+0.30® 14.15+0.35%
0.015 103.29+0.72% 536.67+£36.27" 5.20+0.37%® 13.92+0.60%
0.020 102.66+0.42" 555.00+30.60° 5.41£031° 14.45+0.35"

Mean+SD (n=12).

Means with different small letters (a,b) in each column are significantly different (P<0.05).
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0.05), -+ A& Fholl= ol ARl Apol 7k gloleh e
gl EetobAl 0.005% % 7btol 13.65% 7HE #3kaL, 3
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Table 6. Moisture content and water activity of brown rice fiber white breads with hemicellulase

Hemicellulase (%)

0 0.005 0.010 0.015 0.020
Moisture content (%) 40.73+0.43" 40.75+0.31° 40.64+0.31° 40.63+0.16" 40.19+0.36
Water activity (Aw) 0.908+0.004° 0.918+0.004" 0.917+0.004™ 0.913+0.001° 0.914+0.002"
Mean+SD (n=9).
Means with different small letters (a-d) in each row are significantly different (P<0.05).
Table 7. Hunter's color of brown rice fiber white breads with hemicellulase
Hunter val Hemicellulase (%)
et vatue 0 0.005 0.010 0.015 0.020
L 56.25+0.33" 56.18+0.44° 55.95+0.72° 54.93+1.75 54.49+1.72°
a -0.81+0.07° -0.80+0.08" -0.76+0.08" -0.62+0.26° -0.68+0.26™
b 13.45+0.34™ 13.65+1.69" 13.47+0.35% 13.17+£0.57" 12.8620.66°

MeantSD (n=36).

Means with different small letters (a-c) in each row are significantly different (P<0.05).
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Table 8. Textural characteristics of brown rice fiber white breads with hemicellulase

Hemicellulase (%)

0 0.005 0.010 0.015 0.020

Hardness (g) 41.30+3.36" 26.33+4.75° 31.55+5.87" 34.70+2.62° 24.94+1.20°
Cohesiveness 0.86+0.01™" 0.85+0.02 0.83+0.02 0.84+0.01 0.83+0.02
Springiness 0.99+0.01"° 1.00+0.02 1.04+0.13 1.03+0.09 1.00+0.02
Gumminess 35.53+2.98° 22414417 26.31+4.60° 29.112.16° 20.82+1.07°
Chewiness 35.2243.12° 22.32+4.17° 27.15£4.37° 29.80+2.85" 20.82+1.22¢
Resilience 0.51+0.02° 0.51+0.01° 0.50+0.02° 0.50+0.01* 0.49+0.01°

MeantSD (n=9).

Means with different small letters (a-c) in each row are significantly different (P<0.05).

UNS: not significant.
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Table 9. Consumer acceptance of brown rice fiber white breads with hemicellulase

Hemicellulase (%)

0 0.005 0.010 0.015 0.020
Color 5.68+1.49™" 5.85+1.12 5.75+1.32 5.88+1.20 5.83+1.13
Flavor 5.88+1.52" 5.83+1.45 5.45+1.34 5.65+1.19 5.83+1.58
Softness 6.00+1.88" 5.95+1.88" 5.45+1.72¢ 6.30+1.40™ 6.78+1.23"
Overall acceptability 5.78+1.48% 6.03+1.39% 5.60+1.26° 5.93+1.27% 6.30+1.14°

Mean+SD (n=40).

Means with different small letters (a-c) in each row are significantly different (P<0.05).

UNS: not significant.

Table 10. Characteristics intensity rating of brown rice fiber white breads with hemicellulase

Hemicellulase (%)
0 0.005 0.010 0.015 0.020
Bran flavor 3.63+2.26™Y 3.35+1.93 3.78+1.70 3.53+1.91 3.80+1.88
Bitterness 1.78+1.07™ 1.80+1.18 2.10+1.57 2.35+1.90 2.15+1.81
Astringency 2.05£1.57" 2.15+1.55 2.25+1.84 2.30+1.73 2.15+1.63
Coarseness 3.20+2.08™ 3.1542.15 3.28+1.80 2.70+1.84 2.70+1.74

Mean+SD (n=40).
UNS: not significant.
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