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ABSTRACT

This study presents the quality characteristics of blueberry bread. Blueberry fruit powder was added to bread dough at
various concentrations ranging from 3~9%, after which physicochemical properties of dough and bread containing blueberry
fruit powder were determined. The pH, loaf volume, specific loaf volume, dough volume and baking loss decreased with
increasing amount of blueberry fruit powder in bread, whereas loaf weight and hardness were reduced. In particular, hardness
appeared to be 1.98 times higher in the control without blueberry powder compared to the bread containing 9% blueberry
powder. For color, increasing the amount of blueberry fruit powder reduced L and b values, whereas a value was increased.
In the sensory evaluation, the highest overall preference score was observed in bread containing 6% blueberry powder, whereas
the lowest score was observed in bread with 9% blueberry powder. From these results, blueberry bread with good acceptability

has an optimum blueberry powder concentration of 6%.

Key words : Blueberry fruit powder, hardness, specific loaf volume, sensory score
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Table 1. Ingredient composition for breads prepared from
wheat flours containing blueberry fruit powder (relative

percent of flour basis) (unit : g(w/w))
Ingredients(g) Bluleberry concentration
0(Control)" 32 6 9%
Strong wheat flour 300 291 282 273
Blueberry powder 0 9 18 27
Water 195 195 195 195
Dry yeast 6 6 6 6
Sugar 15 15 15 15
Salt 6 6 6 6
Shortening 15 15 15 15

) Means pan bread added with blueberry powder 0%.
? Means pan bread added with blueberry powder 3%.
» Means pan bread added with blueberry powder 6%.
Y Means pan bread added with blueberry powder 9%.
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Table 2. Texture analyzer conditions for measuring textural
properties of pan bread with blueberry fruit powder

Factor Conditions

Measure force in compression Return to start

Pre test speed 3 mm/s
Test speed 1 mm/s
Post test speed 1 mm/s
Strain 80%

Time 2.00 sec
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Table 3. Proximate composition of pan breads containing blueberry fruit powder (unit : %)

Samples”
Composition F-value
0 3 6 9
Moisture 40.46+0.22%° 39.71+0.29° 39.61+0.14° 39.57+0.12° 13.59"
Crude ash 2.3740.01% 2.39+0.02° 2.43+0.10° 2.46+0.11° 124.49™
Crude fat 16.26+£0.01° 12.64+0.01° 11.04+0.01° 10.84+0.01¢ 133
Crude protein 17.17+0.19° 15.77£0.30° 15.2240.03¢ 15.18+0.13¢ 213917
Carbohydrate® 23.74+0.21° 29.49+0.42° 31.70+0.13° 31.95+0.57° 111.58™

) Means pan bread added with blueberry powder 0-9%.

? Means meanzstandard deviation (n=5).

» Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s range test. ~~ p<0.01, ™" p<0.001.
Y Means by difference.

Table 4. pH of pan bread dough containing blueberry fruit powder

Samples”
Composition F-value
Blueberry powder 0 3 6 9
After first proofing 537+0.017"  4.65£0.04° 4.31£0.00° 3.99+0.01¢  2,802.18™
After second proofing 2.99+0.01 5.30+0.04  4.62+0.01° 4.26+0.00° 3.96+0.01¢ 1,998.60""
Crumb pH 5.23+0.01° 4.58+0.01° 4.24+0.01° 3.92+0.01¢  4,526.84™

Y Means pan bread added with blueberry powder 0~9%.
? Means meanzstandard deviation (n=5).
9 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s range test. ~ p<0.001.
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Fig. 1. Effect of fermentation time on the dough volume

of pan breads containing blueberry fruit powder.
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Table 5. Changes of dough yield, weight and baking loss rate of pan breads containing blueberry fruit powder

Samples"”
Composition F-value
0 3 6 9
Loaf weight (g) 404+0.02%" 406+0.05° 408+0.03" 41040.04° 159.07°
Baking loss (%) 9.38+0.05" 8.93+0.02° 8.73+0.04° 8.48+0.03¢ 206.56"
Dough yield (%) 110+£0.01° 110+0.02° 110+0.01° 109+0.01° 0.5

D Means pan bread added with blueberry powder 0~9%.
? Means meantstandard deviation (n=5).
9 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s range test. ~ p<0.001.
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Table 6. Changes of volume and specific volume of pan breads containing blueberry fruit powder

. Samples”
Composition F-value
0 3 6 9

Loaf volume(mL) 1,641.67437.53%*  1,618.33+76.87° 1,398.33+43.68° 1,163.33+100.17° 98.04™"
Specific loaf volume(mL/g) 4.02+0.09" 3.99+0.19° 3.43+0.11° 2.86+0.21° 145.35™"
) Means pan bread added with blueberry powder 0~ 9%.
? Means meanztstandard deviation (n=5).
® Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s range test. ~~ p<0.001.
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gl 2~ W sto] st
Z7o] 851.88 go.&2 7}
% Gl veRd J?i %%Hﬂal Bk 271t Agee Hr)
go] M E e SR B e Avie
AT E 3% H7FE A3 o] 1,036.26 g & B e
WAL, 9% Z71ek AEFo] 1,687.33 go =2 714 =4 Yet
WATHp<0.05). o= thzwrel Hla) 1.984] =4 JehiL
ok ol2gt A= EFuE] A FEYF(Choi SH 2013),

Table 7. Changes of Hunter values of pan bread containing blueberry fruit powder

Samples"”
Factor F-value
0(Control) 3 6 9
L 54.84+1.507" 48.26+4.78° 42.64+4.07° 37.16+4.34 3458
Curst a 7.82+1.40" 8.13+2.08" 8.43+1.38" 9.20+1.19* 12.09™
b 22.55+0.68° 17.56+1.20° 14.9241.25° 12.63+0.92¢ 40317
L 68.22+0.78" 58.87+1.85° 40.54+2.08° 27.51+3.16¢ 162.61"
Crumb a —2.04+0.07¢ 3.63+0.12° 9.08+0.44° 14.22+0.23° 1,422.93"
b 9.65+0.41° 4.99+0.45° 1.67+0.38° 0.12+0.15¢ 312.03™"
Y Means pan bread added with blueberry powder 0~ 9%.
? Means meanzstandard deviation (n=5).
® Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s range test. ~ p<0.001.
Table 8. Changes of hardness of pan breads containing blueberry fruit powder
Samples"”
Factor F-value
0 3 6 9
Hardness(g) 851.88+24.75%" 1,036.26+31.26° 1,394.32+119.41° 1,687.63+72.15° 137.75"
Y Means pan bread added with blueberry powder 0~9%.
? Means meanzstandard deviation (n=5).
9 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s range test. ~ p<0.001.



ul
=

tlo
D

7F

e

24(5): 621 ~630 (2014) EFuE
Eia) 25, AjFolMAl E(Lee ef al 2009), PHE T
(Hong & Shin 2008) & Z7keh 2 A Ao} fAapeh
Zow Fu7t ztopxlel wiet Aue] 7]go] Ztopx|m, |
=7} molAIHA A7t Eolxl Ao R AR E ATKBing
& Chun 2013).

)

B A1 el - SJuE %g;} =B

el W L5 FAE e slonk @_@a—o— =
FulE] B2 Arhge] 7145 V13 AT e,
B B T BA(R) SR B
el B Hrhge] F71U4E Pl PavE S B
@ 5 ck AgTol tzrel vl Wik drhlgo] %
oA F7E Aol e T, WEe] we pHE <3

3] 2ol Wep s 2 AS4E2, o

2 Uehpl ",

Table 9o YERAATE 2]e] o2 BFug] £ 6% 3
7hek Aol 7 A Bl o, T o4
zfol= AATE A eje] MM E EFuE] B 6%
A7k Adto] 719802 oA o 2o (p<0.001),
g2 ddd 2 giET 2kl f27 zole gtk ?*ﬂl
B 2% i) S7HEFE A HrtEen, &
FHlE] B 6%, 9% H7Fe Agto] B A= 8| Tr«l
Ao EUTHp<0.001). = 17.}% Aubx oz B2ug] &
o Hrbge] 7SS v Ao Jeplon, gz
o ERuE] B 9% HUkeE Agade folA Atols:
e 2 UK (p<0.05), 3%, 6% 7} A& 2ol 214 Apol7}

o
1>

627

oE
1o
o
i3
[
ox
re
-

Fig. 2. External appearance and internal structure of pan
breads containing blueberry fruit powder.
(a), (b) internal structure, (C) external structure.
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Table 9. Sensory characteristics of pan breads containing blueberry fruit powder

o Samples”
Characteristics F-value
0 3 6 9
Appearance 6.07+1.627% 5.5241.40° 6.52+1.65° 5304213 1.68
Crumb color 5.56+1.53% 5.37+1.74° 7.1941.49° 5.9342.15° 2.37
Flavor 4.59+2.19° 5.19+1.47° 6.33+1.80° 6.37+2.02° 2.86
Texture 6.52+1.74° 6.33+1.44% 6.00+1.47% 5.63+2.00° 1.49
Overall 5.96+1.79% 6.11+1.37° 6.33+1.69° 5.1142.08° 1.37

D Means pan bread added with blueberry powder 0~9%.
? Means meantstandard deviation (n=30).

» Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s range test.
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