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Quality Characteristics of Acorn Bread added with Milk
Jeong-Mee Kim*, Jung-Im Joo
Department of Food Service and Management, Graduate School of Sejong University

Abstract

The aim of this study was to optimize the best recipe to make acorn bread containing milk as a functional food. The color
value, textural, and sensory properties of the acorn bread added with 10~40% ratio of milk were measured to develop the
best recipe. As a result, the L-value of color increased with the amount of milk added, but the a- and b-values decreased.
As the textural measurement, the hardness increased with increasing milk added. Cohesiveness and springiness decreased,
but the gumminess and brittleness increased with the addition of 20% milk, and decreased with further addition. The
sensory evaluation revealed color, taste, and overall acceptances to have high scores at 20% addition of milk. Softness and
chewiness were good at 10% addition. During the storage periods at room temperature, the L- and b-values increased with
the addition of milk, whereas a-value decreased. In freezer storage, the L-value increased with milk content added, but the
a- and b-values decreased during the storage periods. The textural properties increased during the storage at room
temperature. The addition of milk decreased the cohesiveness and springiness, but the gumminess and brittleness increased
significantly after one day storage. In freezer storage, all textural properties increased significantly during the storage periods,
but the hardness decreased after two days storage. With the increasing amount of milk added increased the cohesiveness,
springiness, and the gumminess except for four days, but decreased hardness and brittleness after two days storage.
Therefore the addition of milk in acorn bread improved the textural properties significantly.
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Ingredients Blending
(flour, acorn flour, water, yeast, sugar, milk, salt,
butter, egg, whipping cream)

|

Dough mixing ‘

|

First fermentation (30+£2°C, 75% R.H., 35 min) ‘

|

Dividing of dough ‘

|

Rounding ‘

|

Bench time (room temperature, 10 min) ‘

|

Molding ‘

|

Second fermentation (38+1°C, 85% R.H., 40 min) \

|

Baking (170°C/190°C, 35 min) |

|

Cooling (room temperature) ‘

<Figure 1> The preparation of acorn milk-bread by the straight
dough method.

<Table 1> Formula for acorn bread added with milk

Control item Milk adjusted (%o)

Ingredient (g) MKO” MKI MK2 MK3 MK4
Acorn flour 15 15 15 15 15
Strong flour 85 85 85 85 85
Instant yeast 2 2 2 2 2
Yeast food 1
Salt 2 2 2 2 2
Sugar 10 10 10 10 10
Butter 10 10 10 10 10
Dried milk 3 3 3 3 3
Eggs 15 15 15 15 15
Whipping cream 14 14 14 14 14
Milk 0 10 20 30 40
Water 40 30 20 10 0

DMKO: Bread added with 15% acorn flour without milk

MK1: Bread added with 15% acorn flour added with 10% milk
MK2: Bread added with 15% acorn flour added with 20% milk
MK3: Bread added with 15% acorn flour added with 30% milk
MK4: Bread added with 15% acorn flour added with 40% milk
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MK 10%

MK 20% MK 30% MK 40%

<Figure 2> Transverse view of acorn milk bread prepared with various levels of milk
MK 0%: Acorn bread added without milk, MK 10%: Acorn bread added with 10% milk, MK 20%: Acorn bread added with 20% milk, MK 30%:
Acorn bread added with 30% milk, MK 40%: Acorn bread added with 40% milk

<Table 2> Weight, volume and specific volume of acorn breads

added milk

Sample Volume (cc) Weight (g) RSt
volume(cc/g)

MKO 1,626+0.22%) 348.0+1.01% 4.67+0.45

MK 1,578+0.38 348.0+1.24° 4.53+0.84°

MK2 1,496£0.49° 348.0£1.71° 4.30:£0.52%

MK3 1,470+0.11° 347.0£1.72° 4.24+1.85%

MK4 1,448+0.54° 346.0+1.87 4.18+0.22°

DabeMeans in a column followed by different superscript letter(s) are
significantly different (p<0.05)

MKO: Bread added with 15% acorn flour without milk

MK1: Bread added with 15% acorn flour and 10% milk

MK?2: Bread added with 15% acorn flour and 20% milk

MK3: Bread added with 15% acorn flour and 30% milk

MK4: Bread added with 15% acorn flour and 40% milk
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<Table 3> Hunter's color value of acorn breads added with milk

Sample L-value a-value b-value

MKO 45.11x0.59%" 4.07+0.64° 14.97£1.15°
MK1 45.67+0.99* 3.84+0.57* 14.51+0.51*
MK2 45.69+0.29° 3.96+0.08" 14.29+0.06°
MK3 45.69+0.29" 3.89+0.55° 14.14+1.00°
MK4 46.24+0.19* 3.85+0.78* 14.15£1.08*

DabeMeans in a column followed by different superscript letter(s) are
significantly different (p<0.05)

MKO: Bread added with 15% acorn flour without milk

MK1: Bread added with 15% acorn flour and 10% milk

MK?2: Bread added with 15% acorn flour and 20% milk

MK3: Bread added with 15% acorn flour and 30% milk

MK4: Bread added with 15% acorn flour and 40% milk

L-value : Degree of lightness, a-value : Degree of redness

b-value : Degree of yellowness
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<Table 4> Textural characteristics of acorn breads added with milk

Sample Hardness Cohesiveness Springiness Gumminess Brittleness
MKO 103.18+0.82% 85.77+1.63* 90.46+1.23" 40.06+1.38% 36.27+1.73"
MK 1 103.54+1.33° 84.69+2.86° 89.85+1.72° 42 87+1.13° 39.37+1.96°
MK2 106.67+0.87° 84.97+1.68" 90.68+0.79" 42.57+0.69° 39.69+0.70
MK3 115.65+1.45° 79.88+1.30° 80.85+1.38% 38.76x1.65° 24.60+1.30°
MK4 111.10£1.19* 81.93+2.74° 89.26+0.81° 39.66+1.37 26.67+£1.95

DabeMeans in a column followed by different superscript letter(s) are significantly different (p<0.05)
MKO: Bread added with 15% acorn flour without milk, MK1: Bread added with 15% acorn flour and 10% milk, MK2: Bread added with 15%
acorn flour and 20% milk, MK3: Bread added with 15% acorn flour and 30% milk, MK4: Bread added with 15% acorn flour and 40% milk

<Table 5> Subjective evaluation of acorn bread added with milk

Color Taste Bitter Aftertaste Softness Chewiness Overall Quality
MKO 3.00+1.13%Y 2.33+1.07° 425+1 .29 3.33+0.89 3.33+0.98° 2.83+0.83%
MK1 3.08+0.90% 3.75+1.14° 4.58+0.67* 4254097 3.50+1.09° 3.83+1.03°
MK2 3.92+1.16* 4.00+1.13* 4.42+138 4.17+0.94° 3.42+1.24° 4.08+1.08*
MK3 3.08+0.79% 3.00+0.95 2.75+1.66° 2.42+1.24° 2.50+1.24 2.50+0.80"
MK4 2.3340.98° 2.25+1.14° 2.75+1.86° 2.58+1.00° 2.33+1.23° 2.25+1.22°

DabeMeans in a column followed by different superscript letter(s) are significantly different (p<0.05)
MKO: Bread added with 15% acorn flour without milk, MK 1: Bread added with 15% acorn flour and 10% milk, MK2: Bread added with 15%
acorn flour and 20% milk, MK3: Bread added with 15% acorn flour and 30% milk, MK4: Bread added with 15% acorn flour and 40% milk
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<Table 6> Hunter' color values of acorn breads added with milk during storage periods at room temperature

Sample

P MKO MK1 MK2 MK3 MK4

0 A45.11+0.59*) 245 67+0.99 245 .69+0.29° 245.69+0.79° 246.24+0.19°
L 1 A4524+1.19* A46.08+2.04* A46.53+1.23 A46.94+0.61* A46.55+0.08"

2 A46.67+0.08" A46.77+0.07* A46.59+0.70° A46.69+0.63* A46.6120.69*

0 A4.07+0.64° A3 64+0.57 A3.96+0.08" 43.89+0.55° A3 85+0.78°
a 1 A3 84+(0.70" A3 83+0.49" A3 83+0.64° A3 85+(.50" A3 84+0.11°

2 A3,75+0.13% A3,70+0.52° A3,75+0.26° A3,73+0.83" A3.73+0.44°

0 A14.97+1.15° A14.51+0.51° 514.29+0.06 A14.14+1.00° A14.15+1.08°
b 1 A14.25+0.70° A14.37+1.30° AB14.52+1.52¢ A14.51+0.90° A14.57+0.98*

2 *14.46+0.97* A14.34+1.26 A15.10+0.53? A14.92+0.07° A14.86+0.01°

DAB.CMeans in a column followed by different superscript letter(s) are significantly different

+b¢Means in a row followed by different superscript letter(s) are significantly different (p<0.05)

MKO: Bread added with 15% flour weight with acorn flour without milk, MK 1: Bread added with 15% acorn flour and 10% milk, MK2: Bread
added with 15% acorn flour and 20% milk, MK3: Bread added with 15% acorn flour and 30% milk, MK4: Bread added with 15% acorn flour

and 40% milk

RTO: Stored at room temp. for 0 day, RT1: stored at room temp. for 1 day, RT2: stored at room temp. for 2 days
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<Table 7> Hunter' color values of acorn breads added with milk during storage periods in a freezer
Sample
I D P
MEKO MK1 MK2 MK3 MK4
0 A45.11+0.59 A45.67+0.99° A45 69+£0.29° 745 69+0.79° A46.24+0.19°
1 A4521+123P A45.17+1.58 A45.25+0.69* A45.67+0.65 A46.15+0.45
L 2 A45.99:+0.99° A45.62+1.53° A45.1240.75° A45.55+1.56° A45.64+0.60°
4 A4621+1.41° A45.94+0.62 A45.9240.99* A4597+121° A45 5341 34
7 A46.80+0.49° A46.12+0.62° A45.98+0.43° A45.98+0.78" A45.48+0.89°
0 A4.07+0.13% B3 64+0.57° A3.96+0.08% A3.89+0.55% A3.85+(0.78%
1 AB3 85+0.71% B3.62+0.23" B3.67+0.45° A3 86+0.35% A3 85+0.48°
a 2 AB3 87+().52° B3.68+0.62" B3.64+0.42" A3 .85+0.55" A3 81+0.69°
4 B3 60+0.22° AB3 734(.15% A3 84+0.73" A3 81+0.11% B3.75+0.18%
7 B3.68+0.46" A3.95+0.22° AB3 70+0.32" B3 74+0.74 B3 74+0.40
0 A4.97+1.15° A14.51+0.512 A14.29+0.06° A14.14%1.00° A14.15+1.08°
1 A14.53+1.32° A14.46+1.04° A14.28+0.47 A14.14+0.44° A14.22+1.03*
b 2 AM4.27+1 36 A14.30+0.74 A14.27+0.86° A14.10+0.97° Al4.27+1 342
4 A14.3240.42 A14.36+0.46" A14.29+0.61 A14.134+0.98 A14.17+0.88"
7 A14.23+0.76* A14.20+0.98" A14.20+0.15° A14.07+0.83 A14.22+0.16"

DABLMeans in a column followed by different superscript letter(s) are significantly different
+bMeans in a row followed by different superscript letter(s) are significantly different (p<0.05)

F1: stored in a freezer for 1 day, F2~F7: stored in a freezer for 2 days~7 days

<Table 8> Textural characteristics of acorn breads added with milk during storage periods at room temperature

Sample
P MKO MK 1 MK2 MK3 MK4
0 €103.18+0.70°" ©103.54£1.33° €106.70+0.87* €115.65£1.46 C111.10£1.19°
Har 1 B136.11+0.70° B139.97+1.23° B137.87+0.88" B143.46+1.57® B152.26+1.16°
2 A153.90+1.17° A153.08+1.29° A151.29+0.59° A168.22+1.417 A172.02+1.11°
0 Pg5.77+1.63 A83.69+1.63° $80.970.86" £80.88+1.30° Bg1.93+0.74%
Coh 1 490.56+0.82° A84.1540.88" A90.88+1.39" ABg83 20+0.90° A89.06+1.56"
2 A89.44+0.97* A85.83+1.28" A87.81+1.19° A86.70£0.69 A88.730.84°
0 A90.46+1.23 A89.85+1.72° 490.68:+0.79 A88.85+1.38" A89.26+0.81°
Spr 1 493.35+0.31° 493,710.83° A93.03+1.53* A91.33+0.94° A91.26+1.26"
2 494.59+0.94° 293.99+1.39° A92.02+1.09° A92.94+1 43 293.49+1.12°
0 840.06+1.38° 843 87+1.13° €42.57+0.69° €38.76£1.65° €39.67+0.95%
Gum 1 A74.63+£0.89 A76.32+0.90° A77.48+0.75 A86.17+1.08" A86.710.53
2 A73.80+0.91° A71.87+1.28 862 67+1.69° B54 33+1.37% 849 37+0.70°
0 B36.27+1.73° B41.37+0.96" €39.69+0.70° €34.60+1.30° €36.68+0.95°
Brit 1 £69.86+1.53 A76.19+1.49% AT3.47+0.95% A87.73+0.89% A86.76+0.81°
2 A69.75+1.38" A65.18+1.09* B57.72+1.16% B51.10+0.98° B55.85+1.40

DAB.CMeans in a column followed by different superscript letter(s) are significantly different

+bMeans in a row followed by different superscript letter(s) are significantly different (p<0.05)

MKO: Bread added with 15% flour weight with acorn flour without milk, MK 1: Bread added with 15% acorn flour and 10% milk, MK2: Bread
added with 15% acorn flour and 20% milk, MK3: Bread added with 15% acorn flour and 30% milk, MK4: Bread added with 15% acorn flour
and 40% milk

RTO: stored at room temp. for 0 day, RT1: stored at room temp. 1 day, RT2: stored at room temp. 2 days
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<Table 9> Textural characteristics of acorn milk breads during storage in a freezer

Sample
P MKO MK1 MK2 MK3 MK4
0 B103.18+0.82°D B103.54+1.33° B106.67+0.87 Al15.65+1.45° Bl11.10£1.19°
1 AB108.5742.10° B109.29+1.51° Al12.88+1.11° A119.07+1.512 B112.4941.19*
Har 2 A113.53+1.60° A116.29£1.20 A115.35+1.82% A119.42+2.01%° A126.09+1.46°
4 A113.44+0.83° A116.39+1.75° B102.70+0.81° B104.25+1.06° B108.211.15°
7 A113.67+2.36" 5106.19+1.36 €90.4242.41° 596.72+1.05% €97.4342.04
0 A91.48+1.58 A85.96+1.01% Bg3.58+1.450 Bg336+0.82 A88.27+0.98"
1 Ag8.65+2.55% A86.80+1.75° Ag7.7141.39 Bg3 354208 A88 65+1.26°
Coh 2 B86.34:+0.94° A86.55+1.44 A87.24+0.66" A87.91+1.24% A89.07+1.11°
4 B86.72+1.31° A86.6140.38" A87.41£1.23° A87.93+0.77 A90.18+1.05°
7 B86.83+1.18" 286.99+1.26° A87.59+0.83° A87.34+1.24° A89.07+1 47
0 A90.46+1.23" Bgg 854171 B9(.68+0.79* Bgg 85138 A89.26+0.81°
1 A90.85+1.07% A93.30+1.29% B90.46+1.46 Bg9 05+1.29 A91.27+1.48°
Spr 2 A91.81+1.79° 295.89+1.02° 204.08+1.40° 204 .34+1.04° A94.56+] .45
4 A91.52+1.45° 493.79+£0.97* 293244129 A93.52+1.22¢ A93.45+0.84*
7 A92.76+0.77° A94,01+1.25 A93.60+1.35 A92 41+1.42° A92.79+1.05°
0 B40.06+1.38° €39.87+1.13° C42.57+0.69° ©38.76+1.65° ©39.66+1.37°
1 By5.4341.34° Bs6.45+1.41° B57 08+1.28° B56.06£0.61* Bss 08+1.42°
Gu 2 A60.39+1.25° A60.37+2.70° A61.81+2.12° A62.3442.98" A61.16+1.72
4 A67.31£1.29° A66.11+1.22° A66.57+1.99° 466.35+1.09* 264.50+1.85°
7 460.13+2.01° A65.79£1.92° A65.19£1.28" A64.86+1.42° A64.47+2 49"
0 B36.26+0.76" €4137£0.96° €39.69+0.70° ©34.60+1.30° €36.67+1.95%
1 B42.80+0.91° B51.93+1.96" B51.95+1.01% B49.98+1.30* B50.4420.76®
Bri 2 463.96+1.30% A66.99:+£0.64 A67.33+£2.15 A66.59+1.80° A56.89+1.37°
4 A68.94+1.43 A71.42+1.56" A68.39+0.67* A62.04+1.73 £60.23+0.85°
7 265.9442.17° 264.90+1.06° 260.58+1.95% A58.63+1.50° A58.7240.67°

DA-BCMeans in a column followed by differenr superscript letter(s) are significantly different
ab¢Means in a row followed by different superscript letter(s) are significantly different (p<0.05)

F1: stored in a freezer for 1 day, F2~F7: stored in a freezer for 2~7 days
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