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Rheological Properties of Dough Added with Black Rice Flour

Dong-Sik Jung and Jong-Bang Eun*
Division of Bioscience and Biotechnology and
Institute of Agricultural Science and Technology, Chonnam National University

The rheological properties of wheat flour and black rice flour dough were investigated in dough added with 0,
10, 20, and 30% of black rice flour (BRF). Increase in BRF concentration resulted in: decreases in protein and
gluten contents, whereas ash content increased; decreases in water absorption, stability, development time,
elasticity, and valorimeter value of the dough, whereas increase in weakness of the dough, as revealed through
farinogram; low initial pasting temperature and temperature at peak viscosity, and decreases in viscosity at peak
point and at 94°C, as revealed through amylogram; decreases in extensibility, resistance to extension, and energy,
whereas increase in R/E ratio, as revealed through extensogram.
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Table 1. Proximate composition of black rice, wheat flour and
black rice wheat flour mixtures

Proximate composition (%)

Samples” -
moisture crude ash  crude protein  wet gluten
BlackRice ) 4 149 94 .
Flour
Control 13.9 0.43 12.1 346
BR-10 13.6 0.54 19 333
BR-20 13.4 0.64 115 309
BR-30 132 0.76 113 276

YBlack Rice Flour : black rice flour 100%.

Control: wheat flour 100% +black rice flour 0%.
BR-10: wheat flour 90% +black rice flour 10%.
BR-20: wheat flour 80% +black rice flour 20%.
BR-30: wheat flour 70% +black rice flour 30%.
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Fig. 1. Farinogram of wheat flour and black rice wheat flour mixtures.
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Table 2. Farinograph properties of wheat flour and black rice-wheat flour mixtures

Samples” Water absorption Stab.ility Developrpent time Elasticity Weakness VN
(%) (min) (min) (BU) (BU) (units)
Control 72.0 310 6.0 130 20 69
BR-10 69.5 16.0 6.5 125 50 65
BR-20 66.8 15.2 5.8 125 55 63
BR-30 642 147 5.3 125 55 61

YControl: wheat flour 100% =+ black rice flour 0%.
BR-10: wheat flour 90% -+black rice flour 10%.
BR-20: wheat flour 80% -+black rice flour 20%.
BR-30: wheat flour 70% +black rice flour 30%.
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Table 3. Correlation of protein content, farinogram of wheat flour and black rice wheat flour mixtures
Protein (%) Water absorption (%) Stability (min) Weakness (BU)
Protein (%) 1.000
Water absorption (%) 0.991** 1.000
Stability (min) 0.775* 0.808* 1.000
Weakness (BU) -0.813* -0.837* -0.996** 1.000
*Significant at 5% level.
**Significant at 1% level.
Fig. 2. Amylogram of wheat flour and black rice wheat flour mixtures.
Table 4. Amylograph properties of wheat flour and black rice wheat flour mixtures
Samples” Initial pasting temperature Temperature at peak Value peak point Value at 94°C
P C) viscosity (°C) (BU) (BU)
Control 60.3 90.8 770 690
BR-10 59.5 88.5 585 430
BR-20 59.5 88.8 465 330
BR-30 59.5 83.3 405 255
UControl: wheat flour 100% +black rice flour 0%.
BR-10: wheat flour 90% —+black rice flour 10%.
BR-20: wheat flour 80% +black rice flour 20%.
BR-30: wheat flour 70% —+black rice flour 30%.
A sherl B89 0991 FAESlE 07759 A9 2 Xol7} Bt ANFEE o-amylase FAEE Ve =
FREAE FRteshe 09969 Fo JHBAE AL 8 RAog Hwrt wom o-amylase TAEIE Wol HEA
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dl oS A WrhTe U el WoldrE 5 ALEE W A FuskE £8Re) LAl 60.3°C
&, SEAI O ), B WrhRe) Aer) Z4dtls Aat 9} 59.5°CE FARBHAl VT o] A& o] 57 Ao
dA gt A A7tk BARle] 33ke %" g 2mollA dojdria
@ A ATk FuPEA] Bl LEE WRA
Amylographofl 2|8t M FE 908°Ce|al SurHE E3RE A] i 88.3°ColA 88.8°C
EUVFJ E3lE E71el WE amylogram!41¥e] EA4 2 81 vekgth AadEs "WNEAIRS] H$- 770 BU
& Fig 29 2951 B4 295 Tble 4% DT amylo- £ 43 AEoh wgked Susbre 2 gl 2
gamol 4%E FE Adme Ao £, 4% A¥el & ® Avdsl wobiedl ol FuAFE PHGE B
A=, o-amylase BE% Fo] SIth Table 40l 2Jstdl 35p7j o] epdmeEl ko] EHol wet o é# FIpIreEE
AN AT A W 2 Se Ak Elon Aa wEI A3 GRS MR A 4 B9 WiE

AT 9 wwcMe FEE SUkE A7k ulge] F71ES
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Fig. 3. Extensogram of wheat flour and black rice wheat flour mixtures.

A =45 min, B = 90 min, C = 135 min.
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Table 5. Extensograph properties of wheat flour and black rice
wheat flour mixtures

Energy Resistance Extensibility Ratio

1

Samples” ") ®BU) (mm) (R/E)
Control 155 365 185 2.0
BR-10 120 345 165 2.1
BR-20 99 330 155 2.1
BR-30 78 320 135 23

YControl: wheat flour 100% =+ black rice flour 0%.
BR-10: wheat flour 90% +black rice flour 10%.
BR-20: wheat flour 80% +black rice flour 20%.
BR-30: wheat flour 70% +black rice flour 30%.
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Table 6. Correlation of protein content, extensogram of wheat flour and black rice wheat flour mixtures

Protein (%) Energy (cm?) Resistance (BU) Extensobility (mm)
Protein (%) 1.000
Energy (cm?) 0.973* 1.000
Resistance (BU) 0.979* 0.998%* 1.000
Extensobility (mm) 0.964* 0.990%* 0.981* 1.000

*Significant at 5% level.
**Significant at 1% level.
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