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Abstract

This study investigated the quality characteristics of milk bread with blueberry starter for the development of various
bakery products. Bluebenry starter was added to milk content at levels of 10, 20, 30, 40, and 50% to produce
milk bread. As fermentation time increased, the pH of the blueberry starter decreased, whereas the titratable acidity
and sugar level increased. The dough volume during fermentation was the highest for the group containing 40%
added blueberry starter and the lowest for group containing 10% added blueberry starter. In the group containing
30% and 40% added blueberry starter, The volume, specific volume and baking loss of milk bread were the highest,
while moisture content was the lowest. With regard to the crumb color value of the milk bread with blueberry
starter, the L value decreased and the a and b values increased as the amount of bluebenry starter increased. Hardness,
gumminess and chewiness were the lowest in the group with 40% added blueberry starter. The results of this
study indicate that the optimal amount of blueberry starter for the preparation of milk bread is 30-40%.
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Table 1. Formula of milk bread dough with blueberry starter
Blueberry starter (%)

Ingredient

10 20 30 40 50
Wheat flour 100 100 100 100 100

Butter 4 4 4 4 4
Sugar 6.46 492 338 1.84 03

Salt 2 2 2 2 2
Yeast 1.25 1.25 1.25 1.25 1.25
Milk 63 56 49 4 35
Blueberry starter 7 14 21 28 35
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Table 2. Changes in pH, titratable acidity and soluble solid of
blueberry starter by fermentation time

Fermentation time Titratable acidity ~ Soluble solid
(0) pH %) (Brix
0 63400172 0210.01 11.1740.06°
12 5.17+0.02° 0.74+0.01° 17.57:0.06°
% 4.88£0,02° 1.02£0.01¢ 18.33£0.12°
36 4.3820.00° 125£0.03° 21.67+0.06"
48 4.29+0,00° 1.3420.02° 21.73+0.06"

DAll values are mean+SD.
MMean+SD with different superscript within a column are significantly different (p<0.05)
by Duncan’s multiple range test.
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Table 4. Volume, specific volume and baking loss of milk bread
with blueberry starter

Blueberry starter Volume Specific volume Baking loss
(%) (mL) (mL/g) (%)
10 1,46027341%  2.90:0.01° 6.66+0.28"
20 1,609.50£5.07° 321£0.02° 7.01£0.38"
30 1,642.00:8.19" 3.2840.01° 7.22+0.12°
40 1,652.67+8.08" 331£0.01° 7.43+0,04°
50 1,438.17+10.40° 2.85:0.01° 6.574033°

DAIl values are meantSD.
MMean=SD with different superscript within a colun are significantly different (p<0.05)
by Duncan’s multiple range test.

Table 3. Changes in volume of milk bread dough with blueberry starter during fermentation

(mL)
Fermentation time Blueberry starter (%)
(min) 10 20 30 40 50
0 45.000.00"% 45.000.00° 45.00£0.00° 45.000.00° 45.000.00°
T 30 50.08+0.63" 50.58+0.80° 50.50+0.66" 50.83+0.63" 50.42+0.76"
Fermentation 60 63.08+1.76° 65.42+0.80° 65.50+0.90° 65.67+0.52¢ 64.33+0.63¢
90 75.7540.66% 77.6740.52° 79.92+1.04% 82.83+0.88'C 78.17+0.63°
30 65.00£0.25° 66.83+0.63" 67.17+0.38" 72.75+0.90" 66.92+0.80"
nd
Femgmaﬁon 60 87.17+0.80® 88.17+0.63%® 90.75+0.50°® 96.58+0.80" 94.42+0,63"
90 110.00+0.25% 112.080.72% 115.42%0.72 122.330.95% 117.08+0.72"

DAIl values are meantSD.

IMean+SD with different superscript within a column are significantly different (p<0.05) by Duncan’s multiple range test. “*Means Duncan’s multiple range test for different

addition (row). *“Means Duncan’s multiple range test for fermentation time (column).
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Table 5. Moisture content of milk bread with blueberry starter
Moisture content(%)

Blueberry starter(%)

10 39.3240,09"
20 30.08+0.47%
30 38.84+0.12°
40 38.86+0.10°
50 39.4540.03"

DAll values are mean+SD.
Mean+SD with different superscript within a column are significantly different (p<0.05)
by Duncan’s multiple range test.
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Fig. 1. Cross section structure of milk bread with blueberry starter.
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Table 6. Color value of milk bread with blueberry starter

301

Blueberry starter (%) Crumb Crust
L a b L a b

10 6751203172 041£1.05° 10.720.51° 32.4510.18° 14.87£027° 17.150.231
20 65.8610.71° -1.7910.51° 11.15:0.72" 32902044 15.140.72° 18.01£0.57°
30 64.95£0.38° 0.020.78" 11.350.61™ 33.4910.28° 1521:0.57° 17.8920.55°
40 64.2120.56° 0.96£3.13" 11.9120.53® 3627021 16.51:0.29" 21.40£0.36"
50 60.14£0.52° 1.2240.93° 12.5240.86' 36.7410,22° 16.84£0.41° 21.99:0.54'

DALl values are meantSD.

IMean=SD with different superscript within a column are significantly different (p<0.05) by Duncan’s multiple range test.

Table 7. Texture of milk bread with blueberry starter

Blueberry starter (%) Hardness (kg) Springiness Cohesiveness Gumminess Chewiness
10 0.80£0,05" 0.83£0.05 0.54+0,02 0430.03° 0.360.04*
20 0.77:007° 0.85£0.06 0.53:0.02 0410,03° 0.35+0,03*
30 0.74:0,06° 0.88:+0,04 0.54£0.01 0.400,04° 0.35+0,03*
40 0.5810.05° 0.87:0.05 0.54+0.01 0312002 027:0.02°
50 0.85:0.08" 0.82:0,04 0.52+0.01 0.440,04° 0.36:0,04°

DALl values are meantSD.

"MeantSD with different superscript within a column are significantly different (p<0.05) by Duncan’s multiple range test.
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