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ABSTRACT

The aim of this work was to make acorn bread containing natural antioxidants as healthy food. The amylographic characteristics,
loaf volume, color, texture, and subjective preference of the acorn bread containing 5~25% of acom flour were measured during
storage at room temperature and in a freezer. The results were as follows: The loaf volume decreased with increasing the
addition of acorn flour from 5% to 25%. The onset gelatinization temperature and the value at the peak point of the bread
decreased according to the amount of acorn flour added. L-value decreased with the increase of acorn flour contents, but the
a- and b- values increased. During the storage period at room temperature, the L, a, and b- value decreased, whereas in the
freezer, the L-value decreased except for the bread containing 5~11% acorn flour. In sensory evaluation, color and taste
achieved high scores at 18% addition, but low scores at 25% addition. The bitter aftertaste showed low scores according to
the addition of acorn flour. The softness and chewiness decreased, but the overall acceptance increased according to the
addition of acorn flour except for the bread added with 25% acorn flour. The textural measurements showed that the hardness,
springiness, gumminess, and brittleness increased significantly during the storage periods. The cohesiveness, gumminess, and
brittleness in room temperature storage decreased with the increase of acorn flour contents. In freezer storage, the addition of
acomn flour resulted in the increase of hardness, springiness, gumminess, and brittleness during storage periods. On the other hands,
the cohesiveness decreased with the addition of acorn flour. Moreover the addition of acorn flour increased significantly the
hardness, gumminess, and brittleness during storage periods. As a result, the bread containing acorn flour showed reasonable

textural properties during storage periods.
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Ingredients blending
(flour, acorn flour, water, yeast, sugar, dried milk,
salt, butter, egg, whipping cream)

l

| Dough mixing |
l

| First fermentation (30+2TC, 75% R.H., 35 min) |
l

| Dividing of dough |
l

| Rounding |

|

| Bench time (at room temperature, 10 min) |

|
| Molding |
|

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

| Baking (1707C/190C, 35 min) |
l

| Cooling (at room temperature) |

Fig. 1. Preparation of acorn flour bread by the straight
dough method.
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Table 1. Formula of breads added with acorn flour

Percentage 0% 5% 11% 18%  25%
Ingredient (g) WO W1 w2 W3 W4
Acomn flour 0 5 10 15 20
Flour 100 95 90 85 80
Instant yeast 2 2 2 2 2
Yeast food 1 1 1 1 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
Water 45 45 45 45 45
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Table 2. Amylographic characteristics of breads added
with acom flour

Value at Value

Onset temp. Peak temp. . o

Sample (©) 0) peak point at 95C

(BU) (BU)
WO  62.3+0.11°Y  90.0£0.21°  690+1.55°  550+2.85°
W1 623+024*  90.0+0.13*  620+2.41°  49043.14®
W2 623+0.15°  88.5+0.18%  660+1.85*  450+1.90°
W3 61.5+0.19°  88.5+0.11*°  575+1.21°  410+2.73°
W4 59.6£027°  88.5+0.26"  570+0.89°  430+1.99°

D 2~ Means in a column followed by different superscript letter
(s) are significantly different (p<0.05).
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Fig. 2. Transverse view of bread added with acom flour.
Control (0%): Bread without acorn flour.
AF  5%; Bread added with 5 g acorn flour.
AF 10%; Bread added with 10 g acorn flour.
AF 15%; Bread added with 15 g acorn flour.
AF 20%; Bread added with 20 g acorn flour.
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A - A HORA oF RAHEMETS
o 2o s=rt G5 A e dasi,

o e
o N,

7} H

= Ft}. Chung YDQO11)E =EZ]

o] 33HA] &%) 10% A7 Al 7V =%k, 30% A7}
ToA e At on, HuHE =Y AR g2t H]
Aota BHauste] 2 A Azkel fASFT

a a3t

2. Alwto| R7j|Qf BRI =X

W7LR EEZIRE 5%, 11%, 18%, 25%E &E3tsto]
22 THEo] 1.5 em TR &Eto] ek whe] T AR (Fig.

2), o] FA e} §3E 533 A= Table 301 A|AISFATH
ZEVIFE M7 @2 dx7 ) REUHE A7k
A w el =g Hrbgel wet B3)7h st
g Aoz FoFe & 4= AUATKFig 2). =
ol HlE] RER|7FE 5%E 7k A we] vt gz
Tk AR, EERZFEE 1% 371 B F9)7h A
A 7HAaskA] &gt Table 3). ZEZ 71 18%2 718k
= 735, o] Fu7t fejH o sl o, W u-o] 7
o] A ot AW @ Aol A WA b=, 25%
7WA] Fo]eb §Au7h fo] A o' Fhadte] Aol Hol
Golx & gtk who] It} o] Chung YDQ2011)] =&
2 7HRE o] &gk A AT A dR|ske Aotk
AE glutend] IAEY F2E
E3hE A9l gliadind glutenin®]

Sa Qek wEE W

[}

o
L
=y
a

=
i
rlo
k=)
N
)
il
1o
N
N
of
Jm
oX,
o

N,
o
_O‘L
rr

23], gluteninS BFEA|ZE

7HA 2 QA THKim S

d
2 > dn et gl R

21} P A S

~

AF 15%

AF 20%



27(5): 529~539 (2017)

Table 3. Weight, volume and specific volume of breads
added with acorn flour

EEeue 43

#4 54 W 533

Table 4. Hunter's color value of breads added with acorn
flour

Sample Volume (cc) Weight (g)  Specific volume (cc/g) Sample L-value a-value b-value
WO 1,530£0.22°"  346.0+10.01° 4.4240.45° WO 75.11+1.79*) 2.4840.38° 12.81+1.27°
Wi 1,520+0.38" 340.0+11.24° 4.47+1.84° Wi 57.33+0.68" 2.7340.16° 12.98+1.09°
W2 1,510+£0.49° 338.0+15.71° 4.4740.52° w2 46.52+1.39° 3.78+0.58" 13.49+0.81°
W3 1,41020.11"  348.0+13.72° 4.05+1.85" W3 45.14+1.34° 4.61+0.34" 13.55+0.54°
W4 1,100£0.54° 346.0+14.87° 3.18+0.22° W4 45.3441.58° 4.3240.34° 13.28+0.65"

D 2~ Means in a column followed by different superscript letter
are significantly different (p<0.05).
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Table 5. Textural characteristics of breads added with acorn flour

Sample Hardness Cohesiveness Springiness Gumminess Brittleness
WO 82.510+1.52°" 87.84+2.66" 92.53+1.01° 46.80+2.12¢ 43.66+1.41°
Wl 82.880+2.07° 82.68+2.36° 92.61+2.14° 53.92+1.52° 50.23+2.16
W2 85.050+1.52° 83.34+1.33" 91.33£1.61° 53.39+1.65° 49.34+1.64*
W3 91.517+1.46° 84.93+1.46 90.81+1.23* 60.24+1.61° 46.61+1.93®
W4 109.415+1.60° 86.04+1.80° 90.65+1.56" 62.05£1.99° 50.27+£2.54*

D 27¢ Means in a column followed by different superscript letter) are significantly different (p<0.05).
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Table 6. Sensory evaluation of breads added with acorn flour

Sample Color Taste Bitter aftertaste Softness Chewiness Overall acceptance
WO 4.00£0.60°" 4.00:£0.60° 4.08+1.16° 4.00+£0.74° 3.83+0.58" 3.58+0.79%®
w1 3.25+0.97° 3.75+0.87° 4.08+0.90° 3.75+0.75% 3.58+0.67° 3.58+0.90
W2 3.75+0.62% 3.67+0.78" 4.17+0.94° 3.25+0.75" 3.67+0.78" 3.75+0.75"

W3 4.25+0.87" 4.08+0.79* 3.67+0.98® 3.33+0.89° 3.58+0.67° 4.00+0.85
W4 3.50:1.00° 3.00:£0.85° 3.17+1.03° 2.58+0.67¢ 2.92+0.67° 3.25+1.14°

D 27¢ Means in a column followed by different superscript letter are significantly different (p<0.05).
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Table 7. Hunter’s color value of acorn breads during storage at room temperature

Storage Sample
periods
(d) WO w1 W2 W3 W4
0 A75.11%1.79%" A57.3340.68° A46.52+1.39¢ A45.14+1.34° A45.34+1.58°
1 AB70.16+3.35 A54.4942 74° A47.4142.35° A44.67£1.91° A43.76+1.29°
2 B64.74+3.78 A55.62+1.83° 246.2742.13° A44.73+1.82° A43.86+0.14°
0 A2.48+0.38° A2.73+0.16° A3 .7840.58" A4.61+0.34° A4.3240.34°
1 A2.29+0.11° A2 56+0.56° A3 84+0.65% A4.44+0.90° A4.3040.43°
2 A2.040.06° A2.4340.40° A3,7440.33" B3.84+0.51° A4.46+0.30°
0 A2.81£1.27° 712.98+1.09* A13.49+0.81° A13.554+0.54° A13.28+0.65"
1 AB11.22+0.88° A11.52+0.61° A13.0120.88° A13.30+0.73° A13.16+£0.38"
2 B10.42+0.69° A11.69+0.59° A13.03+0.23° A13.50+0.05° A13.18+0.23%

D 3¢ Means in a column followed by different superscript letter are significantly different (p<0.05).
A"C Means in a column followed by different superscripts are significantly different.

Table 8. Hunter’s color value of acorn breads stored in a freezer for 7 days

Storage Sample
periods(d) Wo w1 W2 W3 W4
0 A75.11+1.79*) B57.33+2.68" 546.52+1.39° B45.14+1.34° 2453441 .58°
1 569.66+0.76 B54.48+1.62% AB49 85+2.50° AB48 25+1.90° 445.69+2.32°
B68.16+1.33° AB58 16+2.84° 453.2042.72° 449 3442 27% B39.16+1.78°

2
4 €66.02+1.03* B56.25+2.79° 453 37+1.56 BC42.00+1.54° B40.92+1.10°
7 BC67.40+1.78 A63.03+1.75° 450.57+1.21° €39.90+1.74° ©34.82+1.28°
0 A2.48+0.38° A2.7340.16° #3.78+0.58" 44.61+0.34° A4.3240.34°
1 22.46+0.21° AB) 27+0.36° AB3 190,42 B3 67+0.29 44,37+0.26°

a 2 42.4620.23° B).1540.16° B2.62+0.24° B3 55+0.17° 24.46+0.19°
4 42.67+0.09° 52.08+0.44° 52.90+0.37™ B3.12+0.39° 44,53+0.44°
7 42.33+0.18% 52.150.68" B) 72+0.29° B3 63+0.11° 53.71+0.41°
0 A12.81£1.27° AB12.98+1.09° £13.49+0.81° A13.5540.54° A13.2840.65°
1 A12.36=1.09 A13.77+1.27° A13.44+1.39° A13.51+0.74° A13.08+0.95°

b 2 510.86+0.98° 511.68+0.93 £12.29+0.82% A13.38+0.51° A13.38+0.40°
4 AB11.52+0.53° B11.71£0.72 £12.540.42% £12.05+0.46° A13.35+0.47°
7 B9.03+0.05° B11.16+0.55° A12.63+0.52° A12.1340.34° 511.94+0.82%

D 2¢ Means in a column followed by different superscript letterare significantly different (p<0.05).
A~C Means in a column followed by different superscripts are significantly different.
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Table 9. Textural characteristics of acorn breads during storage at room temperature

Storage Sample
periods(d) ) Wi w2 w3 W4
0 €82.51+1.52°) €82.88+2.07° €85.05+1.52° B91.5241.46° €109.42+1.60°
If:s‘: 1 B150.2342.99° B130.49+1.15° B139.02+1.77¢ A152.76+1.11° B154.2742.317
2 A171.23+0.97 A140.10+1.26° A145.57+2.04¢ A159.5342.44° A167.33+1.08°
0 A87.84+1.66" A85.68+2.36° A83.34+1.33° A84.93+1.46° A86.04+1.80™
i‘;ﬁ:?‘s 1 Bg5 5041 .45° A84.19-40.84° A83 37+1.66° A83.68+1.00° B78 440,89
2 Ag8.38+1.29* A84.61+1.30° B81.79+0.83° B81.16+1.57° B80.44+0.82°
0 A92 53+1.01° A92.61+2.14° A91.33+1.61° A90.81+1.23" 490.65+1.56°
Zf’;?s 1 493 59£0.99" A96.29+1.75 4947242 87" 794 542 84 A94,55:0.91°
2 493.34+0.82° 293 4441 34 293.08+1.73" 294.58+1.13" A94,69+2.02°
0 €46.80+2.12° €53.92+1.52° €53.3941.65" €60.23+1.61 €62.051.99*
Gi?:;“ 1 B3 65+1.42° 579 16+1.02° B76.33+0.92° 576.17+1.08" Bg) 7142.79°
2 A106.44+1.65° A102.35+1.15® A96.84+1.38" A106.05+2.08" A106.52+1.11*
0 €43 66+1.41° €50.2342.16" €49 3441 .64 €46.61+1.93® €50.2742.54°
Brittle-
:esse 1 B78.32+1.72° B66.51+1.62° B63.26+1.35° B71.10+1.5® B76.6442.23°
2 499 4241 43° A86.40+1.14° A83.46+1.38° 490.13+1.62% A92.89+1.76°

D 2¢ Means in a column followed by different superscript letter (s) are significantly different (p<0.05).
A~C Means in a column followed by different superscripts are significantly different.
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Table 10. Textural characteristics of acorn breads during storage in a freezer for 7 days

Sample
WO Wi w2 W3 W4

0 482.51+1.52°) B82.87+2.07° €85.05+1.52° €91.52+1.46° 5109.42+1.60°

1 5¢76.1142.81° 579 81+2.69° B97.46+1.11° €92.82+2.41° €95.97+2.12°

Ijlzrs‘: 2 ©72.27+2.52¢ 80.91+1.74° B100.14+2.37* A111.53+2.12° £129.37+2.12°
4 578.27+1.52° 581.98+1.02° 48103.90+2.30" 5106.14+1.87° A132.25+1.41°

7 A82.78+2.00° A91.09+2.42° A107.68+1.53 B105.59+2.15° AB126.91£1.49°

0 587.84+1.66 B85.68+2.36" €83.34+1.33° 484.93+1 .46 486.04+1.80°

1 Bg8.65+2.55 586.80+1.75° Bg7.71+1.39° A86.35+2.28° 286.65+1.26
CVZEZZ; 2 81.161.15" Bg4 7842.33" €83.9542.51° B80.4142.15" B80.80+2.00°
4 Bg7.81+1.20° 586.57+1.43" BC85.93+1.95° 485.99+1.92° A85.89+1.63"

7 494.08+2.87° 496.53+3.21° £93.60+2.05° A88.10£1.87% 486.89+2.24°

0 AB9) 53+1.01° B92.61+2.14° 491.33+1.61° 590.81+1.23° 590.65+1.56"

1 AB92 91+1.59° AB93.78+1.57° 494.02+1.97° 593.02+2.23 4893.49+0.26"

ZEEZS 2 591.26+1.03* 592 42+1.39° 494.40+2.24° 592.80+1.96" AB93 40+2.74°
4 AB93 084337 592.38+1.80° A93.38+1.03 593.34+1.93° 496.34+1.45°

7 495 88+1.18° 296.80+2.11° 494,93+ 78" 497.05+1.62° 495 56+1.27°

0 446.80+2.12° A53.92+1.52° 453.39+1.65 860.23£1.61° 562.05+1.99°
Gunmi | B41.13£2.49° AB50.33+1.01° A54.26+1.50° BC57.62+1.58™ 467.49+2.97°
- 2 B40.16+1.74° 452 68+1.33° 453 .80+2.77 AB61.79+3.59° £67.49+0.92°
eSSy A46.2942.22° B47 6842.53° A57.1241.31° €57.15+1.34" A68.95:1.50"
7 247.0743.07% 43.07+3.66° £54.40+3.48° 462.63+2.77° B63.58+1.55°

0 243.66+1.41° 450.23+2.16" €49.34+1.64° €46.61+1.93" €50.27+2.54°

1 B38.3142.41° 456.65+1.89% 51.08+0.61° B53.12+2.30° B63.11+1.39
B:etsse' 2 A43.17+1.30° AB45.97+1.54% A53.27+1.22° 553.37+2.01° A76.2141.68°
4 A45.15+3.43° B41.7412.67° 453.83+1.21° B53.39+1.11° A76.4242.93°

7 243 1742.17° B41.62+2.70° 453.99+2.12° 469.10+2.43° AB71.06+1.04°

D 27¢ Means in a column followed by different superscript letter are significantly different (p<0.05).
A"C Means in a column followed by different superscripts are significantly different.
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