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Commercial Wheat Flour Quality and Bread Making
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Abstract

This study was to investigate the flour quality and bread making condition required for Korean-style steamed
bread, using 5 commercial wheat flours (protein content from 8.2 to 12.5%). They were compared in making
steamed bread (SB) and baked roll bread (BRB). Straight dough method was used and the temperatures of dough
and fermentation were controlled at 26°C and 32°C, respectively. The first fermentation was conducted at various
times (0, 20, 40 and 60 min) and then forty min of proofing (2nd fermentation) was used for all bread dough. As
the 1st fermentation time increased, volumes of both SB and BRB increased 4.3~8.7% and 27 ~40%, respectively,
but the SB flattened and the total bread scores of SB decreased due to the lack of smoothness and shininess
of the bread surface and poor grain. Contrary to that, the total bread scores of BRB increased. SB made from
the flour containing 10.5% of protein, was of its highest quality: relatively high volume, smooth, semiglossy
and white surface, good texture, followed by SB made from flours containing 10.9%, 9.5%, 12.5%, and 8.2% of
protein content, respectively. These results suggest that the 1st fermentation process was not needed for SB
making. Total bread scores of SB were better correlated with farinograph dough stability than protein contents
and volumes of SB were correlated with farinograph development time. Therefore, in steamed bread making,
flour dough rheology is important as well as protein content.

Key words: Korean-style steamed bread, quality of wheat flours, protein content, fermentation time, dough rheology
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Table 1. Formula for preparation of Korean-style steamed
bread

oy,
i

Ingredients Baker's ratio (%) Weight (g)
Wheat flour 100.0 320.0
Sugar 8.0 25.6
Shortening 3.0 96
Instant dry -yeast 1.5 4.8
Baking powder 1.0 3.2
Salt 1.0 3.2
Yeast f()()(i 0.8 2.6
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Table 2. Proximate composition and rheological properties
of wheat flours

Wheat flour

Parameter LF MF HLF HMF IF
Flour
Moisture (%) 13.38 1364 13.08 13.62 13.69
Ash (%) 038 040 042 040 041
Protein (%) 817 954 1053 1094 1252
Farinograph
Water absorption (%) 540 587 605 615 648
Development time (min) 1.4 35 20 25 30
Stability (min) 49 9.5 20 12.2 20
Weakness (B.U) 85 70 35 %) 20
Amylograph
GT (°C) 610 9595 8895 610 5RO
TPV (°C) 92.0 900 920 910 895
Peak viscosity (B.U) 800 640 795 700 630

Abbreviations: LF=low strength flour: '\IF medium strength
flour; HF=high strength flour; HLF=blend of 50% low strength
flour and 50% high strength flour: HMF=blend of 50% high
strength flour and 50% low strength flour; GT'= ge]atini/dtion
temperature ("C): TPV =temperature of peak viscosity ("C); B.U
=Brabender unit.
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Fig. 1. Farinograph of commercial wheat flours and cross
sectional view of Korean-style steamed breads.

LF: Low strength flour, MIF : Medium strength flour, HLF: Blend
of 50% high strength flour and 50% low strength flour, HMF:
Blend of 50% high strength flour and 50% medium strength flour,
HF: High strength flour.
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Table 3. Baking absorption and mixing time for bread making
LF MF HLF HMF HF
Baking absorption (%) 54.0 587 584 602 621
Mixing time (min) 7.3 88 7.8 9.0 9.3

Abbreviations -

see footnote for Table 2.
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Table 4. Effect of fermentation time on loaf volume, spread ratio and bread score

e F

e Aol A=A e

Steamed bread

Baked roll bread

Flour Fermentation time Volume T Total bread Volume Total bread
samples” (min) (ce) Spread ratio score (cc) score
0 446.3% 1.92 53.00 374.00° 19.33"
LF 20 474.0° 1.93° 4267 439.67° 32.00°
40 482.6™ 207" 3867 44767 38.00°
60 4856 2.29° 28.67° 44733 4367
0 462.6” 1.90° 57.00° 371.33¢ 3167
MF 20 486.6" 2.05 4667 448.33° 36.00™
40 474.0* 2.11° 4567 462.00™ 45.00°
60 481.0° 2.15° 32.67° 471.00° 51.67°
0 460.3° 1.89° 59.67° 391.00° 34.33°
HLF 20 481.6° 1.95" 39.67" 449.00¢ 46.33™
40 479.3" 2.08" 33.33" 476.67° 4467
60 500.3° 2.16° 25.00 503.00° 52.67°
0 465.0° 1.86° 58.33° 381.00° 3367
HME 20 463.3" 2.07° 37.00° 431.67™ 4567
40 475.0° 2.14" 34,33 449.00" 47.00"
60 A77.0° 2.30° 27.00° 44967 50.33"
0 455.6 1.93° 57.67 367.33° 3867
HF 20 480.3" 2.07° 35.00" 42367 44.00°
40 4743 2.14° 29.33" 482.33° 51.00°
60 433.6" 2.40° 1867 515.00° 57.33°

YSpread ratio (width/height).

¥ Abbreviations: see footnote for Table 2.

"Means with the same letter in each column are not significantly different (p<0.05).
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Fig. 2. Effect of fermentation time on loaf volume and total
bread score of steamed bread and roll bread.

A—A: HLF for steamed bread, @—@: HF for steamed bread,
A—a HLF for baked roll bread, O—O: HF for baked roll bread.
Abbreviations! see footnote for Table 4.
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0 62.0 7.2 4255 1.81¢ 68.0° 1048.40+ 81.10°
3 59.0 75 467.5" 1.83" 78.0°" 991.74 + 80,59
5 58.4 7.8 483.0° 182" 80.0° 799.88 +67.81°
7 55.4 8.2 475,07 1.83 785" 841,20+ 72,66
9 53.2 8.5 462.0° 1.93" 62.5™ 907.95 + 79.50™

"Means with the same letter in each column are not significantly different (p<0.05).

Table 6. Quantitative descriptive analysis (QDA) data for sensory evaluation and moisture contents of steamed bread

Attributes LF" MF HLF HMF HF
Appearance |
Glossiness 860+ 057" 7542055 9.49%141° 8224157 7.82:£0.68°
Smoothness 8.81+0.74° 7.67+0.60° 9.62+0.97° 7.78+0.70¢ 7.73+0.90°
Whiteness 9.19+0.78" 6.59+0.67 10.64+0.51° 7.32+091° 6.95+0.73°
Crumb color 6.49+0.63° 890+ 0.87" 6.65+1.03 7.58+1.03 6.94+063°
Cell size 6,58 0.68" 6.21 +0.64 6.51+0.72° 6.47+0.72° 6.13+0.55°
Cell uniformity 7.97+0.93 6.57 +0.79° 7.34+1.97° 6.2210.84° 577051
Texture
Hardness 6.47 1 0.64° 7.85+0.60" 5.20£0.86° 6.08+0.71° 8.73+0.56"
Moistness 7.28+0.79 5.89+0.77 8.52:+0.55 655+ 1.12° 463 +062°
Elasticity 851 +0.61° 7.14+0.68° 9.70+0.82° 9.20+0.52° 6.37:+1.09°
Cohesiveness 7.88 1058 6.58+0.78" 9.39+0.48" 8.49+0.52° 5711067
Adhesiveness 6.70+0.58° 7.05+0.60° 10.03+0.49° 791 +0.76° 5.67 © 1.06°
Overall acceptability 8251052 9.00+1.05" 10.12t0.62° 8.72+0.93° 6.82+0.81°
Moisture contents (%) 37.33%£0.07" 39.14+0.28° 39.32£0.17° 39,76 10.32" 40.84 +0.24°

}’Abbreviationsi see footnote for Table 2.

“Means with the same letter in each row are not significantly

different (p<0.05).
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Table 7. Correlation between wheat flour quality and steamed bread or roll bread quality attribute

Steamed bread

Roll bread

Parameter Volume SDre_ad Total bread Crumb Glossiness” S hness” ()Ver;_ill X Volume Total bread
¢ (ce) ratio score L-valye 1OSSINEss™ omoothness acceptability” (cc) score
Protein 0.37 -0.02 063" 0.84" 0.18 -0.31 0.14 0.85" 052"
FWA" 0.46 -0.07 0.69" 087" -0.22 0.34 -0.08 0.81" 056"
FDT 052" -0.02 0.37 0.59" 0.76" -0.72" -0.26 0.03 0.47
FS 0.31 0.01 0.737 -0.72" 0.26 0.18 0.26 0.88™ 058"
FW -0.26 -0.06 -0.67" 0.76" 0.11 -0.03 -0.07 -0.917 -0.55"
APV -0.37 -0.09 022 0.61° 0.88" 086" 0.55° 0.10 0.38

" Abbreviation: FWA= farinograph water absorption, FD'T'-farinograph development time, F*} farinograph stabilitv, FW =farinograph

weakness, APV=amyvlograph peak viscosity.
“Scores from sensory evaluation,
PSignificantly different at *p=0.05, **p=0.01.
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