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Quality Characteristics of Pan Bread with the Addition of Korean
Whole Wheat Flour

Young-Kwang Song', Yoon-Kyung Hwang’, Hee-Tae Lee’ and Hye-Lyung An*
'Rouen Bakery, *Dept. of Baking Science & Art, Suwon Women's College, Suwon 445-890, Korea

Abstract

This study was designed to investigate the effect of Korean whole wheat flour making pan bread. Korean whole wheat
flour was mixed with flour at the level of 10% (WHF10), 20% (WHF20), 30% (WHF30), 40% (WHF40) and 50% (WHF50)
in order to make bread. According to mixogram, the CON (control), WHF10, WHF20, WHF30, WHF40, except WHF50 were
found to be proper between 3 and 5 min. in terms of peak time. CON and WHF10 for peak value were at the level of over
60%. By increasing the ratio of Korean whole wheat flour, the pH, dough fermentation rate, volume, specific volume and
moisture content were decreased, and gumminess, cohesiveness and hardness except springiness, were increased for storage
days. In the crumbScan analysis, the addition of Korean whole wheat flour decreased the volume and increased the crumb
fineness of pan bread. In the sensory evaluation, WHF30 showed good preference in the aspect of flavor, taste and overall
acceptance, but was not significant between WHF20. CON scored the highest points in volume, specific volume, moisture
content and texture, but was not significant between WHF20.

Key words : Korean whole wheat flour, pan bread, mixograph, TPA, crumbScan, sensory evaluation.
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Table 1. Formula of pan bread with Korean whole wheat flour (2)
Ingredients CONV WHF10? WHF20” WHF30? WHF40% WHF50?
Strong flour 1,600 1,440 1,280 1,120 960 800
Korean whole wheat flour 0 160 320 480 640 800
Water 960 960 960 960 960 960
Salt 24 24 24 24 24 24
Sugar 128 128 128 128 128 128
Margarine 48 48 48 48 48 48
Non-fat dry milk 32 32 32 32 32 32
Bread improver 24 24 24 24 24 24
Yeast 40 40 40 40 40 40

Y Group without Korean whole wheat flour.
% Group mixed with 20% Korean whole wheat flour.
% Group mixed with 40% Korean whole wheat flour.

? Group mixed with 10% Korean whole wheat flour.
9 Group mixed with 30% Korean whole wheat flour.
9 Group mixed with 50% Korean whole wheat flour.
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Table 2. Compositions of wheat flour and Korean whole
wheat flour

Moisture Crude protein Crude ash Crude fiber

(%) (%) (%) (%)
Wheat flour  11.51 13.47 0.46 0.14
Korean whole ¢ 12.93 1.37 10.48

wheat flour
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Table 3. Characteristics of dough mixing with Korean whole wheat flour by mixograph

Peak time (min) Peak value (%)

Mixing tolerance (%/min)

Width of tail (%) Integral (%/min)

CONV 4.38+0.10° 66.39:+4.98° 2.51+0.40° 13.87+1.43¢ 199.12+7.72°
WHF10 4.09+0.08° 62.77+0.67° 2.78+0.40 13.18+1.96% 190.28+6.09°
WHE20 3.3540.11° 58.59+2.18° 3.47+0.40™ 11.93+0.12™ 152.17431.12°
WHEF30 3.2840.05° 55.09+0.58% 3.97+0.48° 11.4140.34" 150.99+4.97*
WHF40 3.08+0.06° 53.01+0.41° 5.85+0.47¢ 11.01+0.58™ 143.14+2.75°
WHF50 2.81£0.10° 51.56£0.42° 8.89+0.20° 9.94+0.34° 129.99+8.02°
F-value 145.84™ 19.75™ 110.81"" 5817 11.68™

D Legends were explained in Table 1, ™ p<0.01, ™ p<0.001.

"¢ Means denoted in a column by the same letter are not significantly different (p<0.05).
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—l— After mixing  «=-40--- Fermentation

Fig. 1. pH changes of bread dough with Korean whole
wheat flour.
" Legends were explained in Table 1.
24 Means denoted in a column by the same letter are not signi-
ficantly different (p<0.05).
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Table 4. Change in volume of pan bread with Korean whole wheat flour

0 min 30 min 60 min 90 min 120 min 150 min
CON" 30.000.00 44.33+1.53° 107.83+1.04¢ 117.50+2.50° 122.50+1.50¢ 122.17+1.53¢
WHF10 30.00+£0.00 43.17+0.76° 104.831.76% 112.6742.25° 113.83+1.26° 117.67+1.76°
WHF20 30.000.00 42.83£1.04° 100.67+2.08™ 109.50:1.80° 110.83+1.76" 115.50+1.32%
WHE30 30.00+0.00 39.67+1.53° 100.33+2.84° 108.83+2.02° 107.00+£7.00® 114.17+1.76°
WHEF40 30.00+0.00 34.67+2.52° 93.6742.52° 99.83+2.25° 105.83+1.76™ 106.83+1.26°
WHEF50 30.00+0.00 34.17+1.04° 91.33+3.21° 98.33+2.08° 103.5042.29° 104.00+1.00°
F-value 2597 21.68™ 35.23™ 1335 64.95™

D Legends were explained in Table 1, ™
#7¢ Means denoted in a column by the same letter are not significantly different (p<0.05).

p<0.001.
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WHF203= 2] 21 atol7} gllom, AH& Hrhde] &
=55 s thp<0.05). F-3] ¢} B84 Ao A] iz
o vl MY H7F Ade] Fule} vj8-He] Ao,
7ho]l BEF Aaske Ao YElsTh o= Roh et al
(2001)¢} Kim YH(1996)°] A-ollA] A& H7tgro] 57}
S5 Fort fdadshe A9 Y Z23E JERUch

6. =&
2ol 2217F =% A= Table 63 2l AEE A2
1Y 3, th274(124.87 g) < WHF10(142.07 g) < WHF20(159.80

g) < WHF30(166.13 g) < WHF40(168.53 g) < WHF50(171.03
gl ® 27t fo|Aog 7P Yol Frgglon, A
Hit Aol /1S dsl thp<0.001). o= WAE
(Lee et al 2004), F< TH TAAZE-L(Moon et al 2004)
o] Hrlgko] BS4=2 Ayl Frlete Ay Y A9s

Table 5. Volume and specific volume for pan bread with
Korean whole wheat flour

Volume (mL) Specific volume (mL/g)

CONY 1,865.67+29.82° 4.71+0.07°
WHF10 1,827.00£70.08" 4.64+0.19
WHF20 1,779.67+49.41% 4.5340.13*
WHF30 1,775.00+48 87" 4.4440.13%
WHF40 1,741.00+£38.57% 4.36£0.09°
WHF50 1,697.00+£37.04 4.36+0.12°
F-value 4.80" 3.79"

" Legends were explained in Table 1, * p<0.05.
#7¢ Means denoted in a column by the same letter are not signi-
ficantly different (p<0.05).
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Table 6. Texture profile analysis of pan bread with Korean whole wheat flour during storage

¥

HOoFA o} RATHEETE

Storage day

F-value
1 2 3
CON A124.87+4.51° 1935343 44" ©252.80+14.59° 150.53™"
WHF10 A142.0748.47° 195.87+10.93° €258.80+4.40° 145.89™
WHF20 £159.80+3.50° £216.93+4.30 €280.03+26.59" 4413
Hardness(g) WHF30 A166.13:+4.34% 5219.70+6.49° C311.27423.37° 79.86""
WHF40 A168.53+2.02% 5220.63+7.07* ©329.57+7.80° 528.66
WHF50 A171.03+2.40° $232.10+£3.87¢ ©332.60+11.07° 418.23™
F-value 4497 16.20™" 13.34™
CON 52.03+0.03 AB1.8240.19 AL61£0.16° 6.27"
WHF10 51.99+0.08 AB] 73+0.23 A1.5040.09° 8.23"
WHF20 1.94+0.22 1.73£0.55 1.42+0.40" 1.18™
Springiness(%) WHF30 1.94+0.19 1.71+0.61 1.14£0.12% 3.60™
WHF40 1.84+0.45 1.65+0.57 1.08+0.13% 2.64°8
WHF50 1.7240.63 1.48+0.54 1.00+0.01° 1.80M
F-value 0.32" 0.178 529"
CON A0.78+0.01° 50.81+0.02 €0.85+0.01 4411
WHF10 A0.78+0.01° 50.82+0.01 €0.85+0.01 4517
WHEF20 40.78+0.02° AB0.82+0.01 50.85+0.06 328"
Cohesiveness(%) WHF30 40.79+0.01° £0.82+0.01 B0.86+0.03 10.26
WHF40 0.81+0.01% 0.83+0.01 0.860.05 2.04"
WHF50 0.82+0.00° 0.84+0.05 0.86+0.06 0.66™°
F-value 9.29” 0.85" 0.06™
CON A112.08+4.57° 5164.58+9.87° ©196.74+10.17° 74177
WHF10 A119.5446.66 167.15+13.75° ©201.07+6.54° 54.64™
WHF20 £135.2943.25° 5176.00+3.40° ©238.46£17.15 76.90™
Gumminess(g) WHF30 A136.53+1.88° B181.1046.13% ©244.69+15.22° 97.43™
WHF40 A137.61£2.30° B183.19+16.84® ©260.88+7.08" 103.11°
WHF50 £141.63+2.93¢ 5200.57+15.40° ©279.66+22.52° 57.36""
F-value 2678 3.55° 15717
D Legends were explained in Table 1, * p<0.05, ™ p<0.001, ™ Not significant.

*4 Means in a column denoted by the same letter are not significantly different (p<0.05).
A"C Means in a row denoted by the same letter are not significantly different (p<0.05).
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Table 7. Characteristics of pan bread with Korean whole
wheat flour

Crust thickness

Fineness Elongation (cm)

CONV 743.67+62.69" 1.43+0.01° 0.42+0.02¢
WHF10 746.33+36.83"  1.40£0.06*  0.41=0.02°
WHF20  763.67+34.53®  1.36£0.02™  0.40+0.03°
WHF30  801.33+22.03®  133£0.04°  0.340.01°
WHF40  807.00+£38.12°  1.32+0.08% 0.30+0.02°
WHF50  826.33+2.08 1.30+0.03° 0.27+0.01°
F-value 2.58N 331" 24,83

D Legends were explained in Table 1.

* p<0.05, " p<0.001, ™ Not significant.

"¢ Means denoted in a column by the same letter are not signi-
ficantly different (p<0.05).
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(0.41) > WHF20(0.40) > WHF30(0.34) > WHF40(0.30) > WHF-
50(0.27) =22 JERGTHp<0.001). mjAo] 2 An er al
2008)7 Enbs B2 (Ju er al 2010)S A7 AFoME B
o Aol S Ao greAle A T3 29E

HoFioh

8.+ Sakm Az
Aue] S8 gFga} AE A3 Table 87 2T} 58 F
Al

2238k 2 K (p<0.01), t3=7-2F WHF10,
WHF20-2 2291 2kl 7F gl9l e, Chun et al(2001)2] A
Tl Fupde] Mrleo] /TS F7 To] A
Sithal B ashich
LS 2771 74252 71 =shon, AL

Vo]l B volx] WHF50(67.31)°] o4 o= 7t
7 S ATHp<0.001). agte AYE H7lEko] 71 B2 WHE-
50(5.05)] AI7F frelA o2 7Y =3k (p<0.001), bat I
Al AYE Hrbgo] 718 B WHF50(17.86)°] o8 o=
714 =9tK(p<0.001). Kang er al(2008)2] AT-ollA] W7
o] E¢jo] ol 3| o] w2 UrHFY aglo] Eom, L
e Ytha H 38k 31, Chang er al(2008)S 1|7 7 ko]
7kl upe} 2wke] Mzto] W ZAS mm Lk oA
3, a@kd bgte Eokdva Sith AYEL 49Y Oz
ARtz Ur] o] E9jo] Bom Je Z2As =3 glo],
=AY AFME AYEY] Aol BETE L2 9
%L aZkd} bRt ESITh

9. A=At

Table 8. Moisture contents and color values for pan bread with Korean whole wheat flour

Moisture contents (%) L a b

CON" 40.09+0.11¢ 74.25+0.34" 2.44+0.26° 11.57+0.08°
WHF10 40.00+£0.26% 72.48+0.25° 2.98+0.14° 12.76+0.33°
WHEF20 39.63+0.08>¢ 71.55+0.26° 3.91+0.30° 14.04+0.24°
WHF30 39.57+0.21% 69.13+0.40° 4.24+0.11¢ 15.88+0.35¢
WHF40 39.37+0.42° 68.16£0.21° 4.58+0.03¢ 16.77+0.02°
WHF50 38.90+0.26" 67.31£0.61° 5.05+0.27° 17.86+0.32"
F-value 9.10” 160.30™ 65.84"" 268.75""

D Legends were explained in Table 1, * p<0.01, ™ p<0.001.

T Means denoted in a column by the same letter are not significantly different (p<0.05).
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Table 9. Sensory evaluation for preference test of bread with Korean whole wheat flour

Appearance Color Texture Flavor Taste Overall acceptance

CON" 4.28+0.75° 4.14+0.38" 6.14+1.07 3.71+1.11° 3.5740.79° 4.14+1 46"
WHF10 4.71£0.75" 4.43£0.53° 5.43+0.79™ 4.00£1.00 4.28+1.25% 4.43+0.79%
WHF20 5.43+0.53" 5.14+0.38™ 5.00£1.41%° 5.14£0.90% 5.430.97* 5.43+0.79*
WHEF30 6.43+0.79° 6.43+0.53° 4.7120.49™ 6.00£0.82¢ 6.00£0.82° 6.28+0.75°
WHF40 5.7141.25% 5.71x1.25% 4.00+0.82° 5.00+1.00™4 5.43+0.79™ 5.28+0.6™
WHE50 4.14+1.46" 4.86+1.68™ 3.86+1.46" 4.57+0.97" 428+1.25% 3.5741.13°
F-value 5.80" 5727 463" 5117 597" 7.08™

D Legends were explained in Table 1, ™ p<0.01, ™ p<0.001.

24 Means denoted in a column by the same letter are not significantly different (p<0.05).
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