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Quality characteristics of domestic and imported
commercial plain wheat flour
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Abstract The aim of this study was to compare the physicochemical properties of domestic and imported commercial
plain wheat flour and dough. Four types of domestic wheat flour (DW; DW1-4) were compared to four types of imported
wheat flour (IW; IW1-4). DWs exhibited lower moisture content, lightness (L), and whiteness, and higher protein content,
redness (a), and yellowness (b), than those exhibited by IWs. Solvent retention capacity of DWs and IWs was similar;
however, DWs showed higher gluten performance index. Pasting properties, analyzed by rapid visco analyzer (RVA), were
similar for DW1, DW2, and IWs; however, DW3 and DW4 showed different RVA patterns. Considering that DW3 and
DW4 were organic wheat flour, possible incorporation of damaged kernel might increase amylase activities resulting in
decreased peak viscosity. Dough resistance (108.4-159.9 g) and extensibility (11.8-16.7 mm) of IWs were higher than those

of DWs (78.0-118.7 g, 8.7-12.5 mm, respectively).
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Table 1. Moisture, ash, protein, and fiber contents, color, and whiteness of domestic and imported plain wheat flour”

Sample Moisture Ash Protein Fiber Color Whiteness
(Yo,w/w) (Yo,w/w) (%o,w/w) (%o,w/w) L a b
DW1 13.6£0.3%Y  0.34+0.01° 11.5+0.1° 1.5+0.1¢ 95.6£1.7° 0.43+0.02° 9.13+0.32° 74.4+0.2¢
DW2 11.5+0.2¢ 0.710.02* 11.10.1¢ 3.1£0.1° 93.1£1.1° 0.75+0.04° 9.91+0.17 67.0+£0.2¢
DW3 12.4+0.1¢ 0.38+0.00° 11.6£0.2° 2.0+0.0° 94.1+0.3° 0.48+0.01¢ 8.77+0.20¢ 71.9+0.1°
DW4 13.120.2¢ 0.74+0.02° 13.2+0.1 3.1£0.1° 92.8+0.6" 0.53+0.03° 9.20+0.07° 69.4%0.1°
IW1 13.5+0.2 0.4140.02° 9.5+0.1¢ 2.1£0.0% 96.2+1.0° 0.32+0.02° 8.77+0.06¢ 76.8+0.3
W2 13.3+0.1% 0.4140.02° 9.5+0.1¢ 2.0+0.0° 95.440.3* 0.29+0.02° 8.55+0.10 76.1£0.1°
W3 14.2+0.1* 0.38+0.02° 8.7+0.0" 2.2+0.0™ 96.2+0.8* 0.22+0.02" 8.66+0.03< 75.9+0.1°
w4 14.1£0.3* 0.42+0.03° 9.1+0.0° 2.3+0.2° 95.9+0.2* 0.32+0.02° 8.35+0.01¢ 75.3£0.1°

DPercentages based on 14%(w/w) moisture content.

?Measurements were triplicated and expressed as meantstandard deviation. Fiber contents were duplicated.
9Mean values with different superscripts within each column are significantly different across the samples at p<0.05 by Student Newman-Keuls

test.
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Table 2. Characteristics of solvent retention capacity (SRC), water absorption index (WAI), and water solubility index (WSI) for

domestic and imported plain wheat flour”

0
Sample SRE WAI WSI
SCSRC (%) SUSRC (%) LASRC (%) GPI WSRC (%)

DWI1 70.2+0.294) 85.4+0.6™ 110.2+1.2° 0.71+0.01* 56.8+0.6™ 1.65+0.01°¢ 6.37+0.06°
DW2 79.242.0° 84.4+0.4% 78.1+2.2F 0.69+0.02° 60.5+0.3* 1.75+0.02°% 6.26+0.00°
DW3 71.2+1.0° 86.5+0.4° 108.7+0.6° 0.64+0.01° 56.0+0.4° 1.67£0.01% 6.37+0.04°
DW4 68.0+1.1¢ 86.2+0.6° 82.8+0.1° 0.62+0.01° 57.240.6° 1.68+0.01° 5.82+0.02°
W1 69.6+0.6% 83.9+1.1%¢ 95.7+0.8° 0.62+0.01° 54.7+0.2¢ 1.69+£0.01° 4.94+0.16°
w2 75.441.1° 90.0£1.0* 105.4+2.3° 0.58+0.01°¢ 57.7+0.9° 1.73+0.01* 5.27+0.05¢
1W3 77.5£1.3* 89.6+0.1° 103.0£2.3° 0.54+0.01¢ 57.9+0.4° 1.74+£0.01* 5.50+0.14¢
w4 68.3+0.6° 83.6+1.3¢ 87.6+1.3¢ 0.48+0.01°¢ 54.0+0.3¢ 1.69+0.00° 5.23+0.11¢

PSCSRC, SUSRC, LASRC, GPI, and WSRC mean sodium carbonate SRC, sucrose SRC, lactic acid SRC, gluten performance index, and water

retention capacity, respectively.

YMeasurements were triplicated and expressed as meantstandard deviation.

YMean values with different superscripts within each column are significantly different across the samples at p<0.05 by Student Newman-Keuls

test.

Table 3. Pasting properties by rapid visco analyzer for domestic and imported plain wheat flour

Sample  Peak viscosity (RVU) Trough viscosity (RVU) Breakdown (RVU) Final viscosity (RVU)  Setback (RVU)  Peak time (min)
DWI1 114.3+1.5"2 71.4£1.0° 42.841.0° 149.7£1.1° 78.3£1.2% 5.840.1°
DW2 100.4+2.0° 69.3+1.3° 31.1+1.6° 131.442.5° 62.0+1.7° 6.2+0.0°
DW3 43.0+0.9" 9.7+0.4° 33.3+1.0% 26.3+1.4° 16.6+1.0° 5.0+0.0°
DW4 44.9+0.5" 13.9+0.4¢ 31.0+0.6° 36.3+1.1¢ 22.4+0.7 5.1£0.0¢
w1 120.2+0.3¢ 84.6+2.2° 35.6£1.9¢ 153.2+0.6 68.6+2.6" 6.1£0.1*
w2 134.8+2.1° 82.6+0.9° 52.3+2.1° 148.6+1.8 66.1+1.8" 6.1£0.1*
W3 138.9+1.4* 78.7+3.3° 60.3+2.0" 147.9+1.0° 69.2+2.3" 6.0£0.1°
w4 115.4x1.8¢ 79.5+1.0° 35.9+2.5¢ 147.241.3 67.6x1.8" 6.0£0.0°

"Measurements were triplicated and expressed as meantstandard deviation.

Mean values with different superscripts within each column are significantly different across the samples at p<0.05 by Student Newman-Keuls
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Table 4. Phase transition properties of domestic and imported plain wheat flour by differential scanning calorimetry

Sample Onset temperature (°C) Peak temperature (°C) End temperature (°C) AH* (J/g)
DWI 59.13+0.19"" 64.19+0.29° 69.95+0.18" 6.87+0.25"
DW2 59.92+0.16" 65.75+0.20° 72.60+0.81° 6.65+0.05™
DW3 59.26+0.17" 64.36+0.00° 70.00+0.19 6.55+0.14™
DW4 59.85+0.19° 65.36+0.00" 71.25+0.40™ 6.34+0.31°
W1 58.55+0.37™ 64.53+0.29° 70.71£1.02° 6.30+£0.03°
w2 58.81+0.47™ 64.9120.58" 71.33+1.69" 6.36+0.09°
W3 58.10£0.13° 64.14+0.39° 70.05+0.11° 6.43+0.30™
w4 58.20+0.59° 64.20+0.29° 69.77+0.09" 6.55+0.08™

"Measurements were triplicated and expressed as meantstandard deviation.

Mean values with different superscripts within each column are significantly different across the samples at p<0.05 by Student Newman-Keuls
test.

Table 5. Dough properties of domestic and imported plain wheat flour by farinograph and texture analyzer

Farinograph
Sample Resistance (g)  Extensibility (mm)
WA (%) Peak time? (min)  Stability” (min) SOD,,” (F.U.)

DWI 58.4+0.97%0 6.1+4.2° 27.34£2.9* 10.0+0.0° 88.7+0.5° 10.620.1°
DW2 63.3+£0.0° 6.1£0.5° 20.1£0.12 20.0+1.4° 99.8+0.4¢ 12.5£0.2¢
DW3 56.0+£1.4° 1.9+0.2° 12.4+0.7 80.0+0.0% 118.7+1.2° 11.7£0.1%
DW4 55.842.9° 5.4+0.1° 19.5+4.7 40.0+1.4 78.0£0.9" 8.7+0.3*
W1 56.6+0.8° 3.0£0.12 12.442.4° 55.0+£0.7% 124.8+0.5° 15.1£0.2¢
w2 59.3+0.0° 3.4+0.8* 21.3+£0.32 10.0+1.4° 159.3+0.7% 11.8+0.3%
W3 58.0+£0.0° 2.240.4° 41.843.6° 15.0+0.7° 159.9+0.8* 14.3+0.4
w4 56.8+0.4° 1.840.1° 12.840.5° 55.042.1% 108.4+1.3° 16.7+£0.1¢

WA means water absorption.

ITime for peak viscosity of the dough

ITime from the departure time to the arrival time of the farinograph curve.

4)SOD,O means softening of dough at 20 min.

SMeasurements from farinograph were duplicated and expressed as meantstandard deviation. Resistance and extensibility were measured
triplicated.

9Mean values with different superscripts within each column mean significantly different across the samples at p<0.05 by Student Newman-Keuls
test.s
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