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The Quality Characteristics of Bread with Added Buckwheat Powder
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Department of Food and Nutrition, Sahmyook University

Abstract

This study was carried out to evaluate the effects of buckwheat powder on bread quality. Different breads were
prepared with additions of 0%, 15%, 30%, and 45% buckwheat powder in place of wheat flour. The weights of
the breads with buckwheat powder were in the range of 430.3 - 441.5 g, and the control was 421.3g. The volumes
of the breads prepared with 15%, 30%, and 45% buckwheat powder were 2432.3 mL, 2219.3 mL, and 2090.8 mL,
respectively. The water absorption rates of the breads with added buckwheat powder increased with the addition of
buckwheat powder. Hardness increased with the addition of buckwheat powder, and was highest for the bread made
with 45% buckwheat powder. The overall sensory quality of the buckwheat powder bread, which was tested by
color and taste, was better than that of the control; specifically, the quality of the 30% buckwheat powder bread

was the best.
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Table 1. Formulas for buckwheat powder bread

Addition amount of buckwheat flour(%)

Ingredient 0
Wheat flour 300
Buckwheat powder 0
Gluten 0
Margarine 15
Skim dry milk 9
Yeast 5

Salt 6

Sugar 15
Water 185

15 30 45
249 198 147
45 90 135
6 12 18
15 15 15
9 9 9
5 5 5
6 6 6
15 15 15
185 185 185
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|
Mix dry ingredients (wheat flour, gluten, skim dry
milk, buckwheat powder)
!
F Add water (30°C), yeast, salt, sugar
!
[ Mix_(variable) ]
1
Kneading dough
J
r Add margarine ’
|
’ Kneading for 10 min
}
( Put dough into fermentation cabinet (30°C, 90 min) !
|
[ Fermentation (room temperature, 15 min)
1
i Punch
|
[ Forming
!
Put dough into fermentation cabinet (35°C, 60 min) W
l
Baking at 200°C for 45min ]
l

[ Cooling at room temperature

Fig. 1. Bread making processes by the straight dough
method
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Fig. 2. Breads with various levels of buckwheat powder

o F25Y

(e}

2 9 ¥y} g2 g8 24 & AN 3
74EEe A WA, w, =& FE

e=ER SHEES %E}), 44(FEW, 3HEFT, 2
9} Juel 1S 1993)c 2 AA) A TH

9. EAlIAE

A% AT SARANL SAS(1998) programg AHE
s 72 Age FFFF FEVRAES FPoH, A
27ve 894 A=L 935t ANOVA test®} Duncan’s
Foi et

|t

multiple range testZ A

o)

m. Zap ¥ TE
1. FAHet i

HertRE A 4w BAS ¥ 538
T Table 29} 2l 2w BAE A7 vg F o)
& 4213 g, %7}%% Z}7t 4303 g, 4373 g, 4415 ¢
oz WYUsRE 45% A7 we) ZAV AHF =%
om FrhEol "7};} =2 2A7 fodow =r}3
AcHp<0.05). WiL7tFe FH7u|gdl me A% F
e A3 By & o279 F 24643 ml, HUHE
Ztzh 24323 mL, 22193 mL, 2090.8 mL2 thx9]
97t 7bg AeH, 45% FA7hEe F37 73 Ao
(p<0.05).

Fig. 2& w2759 3A71gE 47 223 4%
tebd 2" o], Fg 32 4 e
2.2 45% F7bE @Ee Eolrt 7hg @itk

ol r_?i',
i8]

0% 15% 30% 45%
Fig. 3. Transverse view of bread with various levels of
buckwheat powder

Volume(mL)  2464.3124.88°

4303+5.85°
2432343327

4415+7.19°
2090.8+90.81°

437.3921°
2219.3+129.57°

Means with different superscripts(a, b, ¢) within a column indicate significantly differences(p<0.05)
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Table 3. Water absorptive power and pH of bread with
various levels of buckwheat powder

1} .
=]

Addition amount of
buckwheat powder(%)

0 15 30 45
22+024° 3.140.19" 4.6:0.39" 4.6+0.14°

Attributes

Water absorptive
power (mlL)

pH 6.220.01" 6.5+0.04° 6.6+0.03" 6.7+0.04°

Means with different superscripts(a, b, ¢, d) within a column
indicate significantly differences(p<0.05)
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Table 4. Color of bread with various levels of buckwheat
powder

Addition amount of buckwheat powder(%)

Crumb 0 15 30 45

L 6477001" 59.22+003 6320+0.00° 56.70-0.02°
a 3384006 340007  402:001"  4.42+0.06"
b 1652:002° 17.26:0.03° 1923+0.03' 18.68+0.04°

Means with different superscripts(a, b, ¢, d) within a columm

indicate significantly differences(p<0.05)

L: Measures lightness and varies from 100 for perfect white 1o
zero black

a: Measures redness when plus, gray when zero and greenness
when minus

b: Measures yellowness when plus, when zero and blueness
when minus
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Table 6. Sensory evaluation of bread with various levels of
buckwheat powder

23108 3.0+0.7° 3.8+08° 4.1+1.2°

33£13* 27+09* 28+1.0"° 3.0+1.3
Taste 28+1.0° 29+06* 3.6x0.8 3.1z1.1°
Moistness 34+13" 35+08 33+07° 25+09°
Chewiness 3214 3.1407° 3.507° 3.7+#12" -
Overall acceptability 3.5+0.9° 3.1+0.5" 3.5+1.1"° 3.4z1.1°

Means with different superscripts(a, b, ¢, d) within a column
indicate significantly differences(p<0.05)

levels of buckwheat powder - (o

20.16+0.02 0.2120.02

1 20.17+0.02° ©0.18+0.03° “0.27+0.04° Y0.39+0.07"
Hardness 2 “0.18+0.04° “0.19+0.03° %0.32+0.05° ¥0.42+0.09"
3 40.22+0.04° ¥0.24+0.02° “0.27+0.03° #0.49+0.06"
4 ®0.21+0.01° 40.260.07° #0.38+0.12° “0.41+0.04°
0" ©0.03+0.006° *0.05+0.010° 40.06+0.010° #0.08+0.005"
1 “0.04+0.005° “0.04+0.001¢ ¥0.05+0.010° %0.07+0.010
Penetration 2 ¥0.05+0.002" “0.04+0.007° “0.04+0.010° “0.06+0.020°
3 ¥0.05+0.007° *0.05+0.007" %0.05+0.004° #0.08+0.006"
4 20.06+0.004* 40.06:+0.040" #0.06+0.020° 0.07+0.010"

YSample processing 1 hour after manufacture

a-d means Duncan’s multiple range test for experimental samples(row)

YA-E means Duncan’s multiple range test for storage period(column)
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