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Quality Characteristics of Domestic Strong Wheat Flour

Han Sub Kwakl, Mi Jeong Kiml, Oui-Woung KimZ, and Sang Sook Kim'

!Research Group of Cognition and Sensory Perception and
“Research Group of Smart Food Distribution System, Korea Food Research Institute

ABSTRACT The objective of this study was to investigate the physicochemical properties of domestic strong wheat
flour (DSWF). Three commercial DSWFs (D1, D2, and D3) were compared with imported strong wheat flour (ISWF).
DSWFs had higher moisture content, crude protein content, lightness, and whiteness than ISWF. DSWFs showed lower
solvent retention capacity and water absorption index than ISWF. DSWFs also showed significantly higher water sol-
ubility index than ISWF (P<0.05). Setback values by rapid visco analysis were significantly higher in D1 and D2
than in ISWF and D3, which means ISWF and D3 were better in retarding retrogradation. Differential scanning calorim-
etry results showed that ISWF required 6.2 J/g of energy for phase transition, whereas DSWFs needed 6.67~7.13
J/g. The farinograph results showed that ISWF had higher water absorption, longer dough stability time, and significantly
higher softening of dough at 20 min than DSWF (P<0.05). Dough resistance and extensibility were higher in ISWF
than in DSWFs.
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Table 1. Moisture, ash, protein, fiber contents, color, and whiteness of imported and domestic strong wheat flour

Sample” Moisture » Ash cogtent Protein czc))ntent Fiber ccgltent Color Whiteness
content (%) (%) (%) (%) L a b

I 13.9+0.1" 0.43+0.02"™" 12.9+0.1° 2.06+0.33" 95.4+0.5" 0.51£0.02° 9.09+0.06°  73.7+0.1°

DI 11.9+0.1° 0.70+0.01 12.8+0.2° 2.79+0.03"  92.8+1.0° 0.85£0.05° 10.140.11" 67.6+0.2"

D2 11.8+02 0.58+0.04 12.0£0.1° 1.60£0.22°  92.740.9° 0.63+0.02° 9.09£0.10° 71.1£0.1°

D3 117402 0.40+0.23 9.7+0.1° 3.04£0.09°  93.6£0.9° 0.49+0.04° 9.35:0.19° 71.5+0.1"

l)Samples I, D1, D2, and D3 means imported flour, domestic flour 1, 2, and 3, respectively.

2)Percentages based on 14% (w/w) moisture content.

*Mean values with different superscripts within each column are significantly different across the samples at P<0.05.

Not significant.
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Table 2. Characteristics of solvent retention capacity (SRC), water absorption index (WAI), and water solubility index (WSI) for

imported and domestic strong wheat flour

SRC (%)

b}
Sampl WAI WSI
ampe SCSRC” SUSRC LASRC GPI WRC
I 83.5+0.52"” 9694041 117.5:0.86°  0.65+0.00° 66.4+1.22" 1.91£0.04'  5.29%0.02°
DI 69.3+1.21° 81.9+1.89 7824276 0.52+0.02] 57.941.13) 1724000 6.23+0.07
D2 67.4+0.29. 83.042.18 83.61.26"  0.56+0.02] 58.241.28"  1.724001"  5.83+0.09
D3 74.1+0.96 86.4+0.19 80.0+1.55°  0.50+0.01 59.3+0.61 1.74+0.02 6.34+0.05"

)Samples I, D1, D2, and D3 means imported flour, domestic flour 1, 2, and 3, respectively.
JSCSRC, SUSRC LASRC, GPI, and WRC mean sodium carbonate SRC sucrose SRC, lactic acid SRC, gluten performance index,

and water retention capacity, respectively.

Mean values with different superscripts within each column are significantly different across the samples at P<0.05.
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(/40.05). A trough viscosity: I
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1,003.2 cp2 7 Uehth Andws} A 4w Ao
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A37E em(26), & ATolME HuHET} 52 A
o A breakdown®] %7} =4 g}l HEAEE S
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&4 D1 frAbskaL, D2% = YErsan(7x0.05), D3
A YEFFTHAX0.05). 4% =319} I E setbacke T
Ad 3 -8 D3 AlFoA 22 793.2 cpe} 766.8 cpE
SHAl EREA R, -1 D13 D20dlA] A vrERs T o]
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AT ML S WATY £3} 549 B YeE B
Folth. o] sk FU FAE 8Tk BP AR

Table 3. Pasting properties by rapid viscometer analyzer (RVA) for imported and domestic strong wheat flour

Samplel) Peak viscosity =~ Trough viscosity Breakdown Final viscosity Setback Peak.time
(cp) (cp) (cp) (cp) (cp) (min)

I 1,531.2+7.0% 1,047.6£12.5° 483.6+7.8° 1,839.6+11.0° 793.2420.3° 6.25+0.04"

DI 1,304.4+17.9 933.6+16.5° 370.8+23.5° 1,864.8+17.0° 931.2+15.5° 5.93+0.07°

D2 1,378.8+7.6" 1,003.2423.8° 375.6+25.2° 1,972.8427.2° 970.8+12.1° 6.05+0.04

D3 1,314.0£13.2¢ 915.6+23.0° 398.4+11.2° 1,682.448.7° 766.8+14.6° 6.18+0.04"

])Samples I, D1, D2, and D3 means imported flour, domestic flour 1, 2, and 3, respectively.
Mean values Wlth different superscripts within each column are 51gn1ﬁcantly dlfferent across the samples at P<0.05.
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Table 4. Phase transition properties by differential scanning calorimetry (DSC) for imported and domestic strong wheat flour

Samplel) Onset temperature (°C) Peak temperature (°C) End temperature (°C) AH* (J/g)
I 57.6+0.2" 64.7+0.3 71.5i0.2“: 6.20£0.15°
DI 59.8+0.4" 65.2+0.3 71. 1ﬂ:0.72 6.7120.01'
D2 59.5+0.0" 64.9+0.0 70.2+0.2 6.67+0.06
D3 59.5+0.1" 65.2+0.3 72.0+1.0" 7.13+0.10"

1)Samples I, D1, D2, and D3 means imported flour, domestic flour 1, 2, and 3, respectively.
*Mean values with different superscripts within each column are significantly different across the samples at P<0.05.

Not significant.

Table 5. Dough properties of imported and domestic strong wheat flour

Sample” Farinograph Resistance Extensibility
WA? (%) Peak time” (min)  Stability” (min) SODy” (F.U.) 3] (mm)

I 64.0+0.0"" 8.0+0.1" 357413 0.0+0.0° 162.1£2.01° 17.9+0.2°
DI 62.0+1.4° 6.1+1.5 27.5+0.8" 10.0+0.0° 129.3+1.88° 14.9+03"
D2 61.0£0.0° 3.5203° 19.4£0.8° 35.017.1"a 140.211.54‘; 13.3£0.1°
D3 61.2+0.5 21414 13.6+.37 60.0+14.1 137.8+1.62 9.7+0.2

])Samples I, D1, D2, and D3 means imported flour, domestic flour 1, 2, and 3, respectively.

'WA means water absorption.
Time for peak viscosity of the dough.

“Time from the departure time to the arrival time of the farinograph curve.

’SODy means softening of dough at 20 min.

Mean values with different superscripts within each column are significantly different across the samples at P<0.05.
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