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ABSTRACT 
 
The Philippines imports an average of 2 million tons of wheat from the US, 
Canada and Australia and process it into flour.  In 2010, the country also 
imported 150,000 tons of flour. The Philippines produce rice and other 
agricultural crops which can be used in the production of composite flour partially 
replacing wheat flour. The main objective of the study is to characterize brown 
rice flour (BRF), germinated brown rice flour (GBRF), wheat bread flour (BF) and 
their composites. Results show that the flour and flour composites have different 
physical, functional and rheological properties. The composite flours have the 
potential to be used in pizzas, biscuits, crackers, small pastries and flatbreads.  
 
 
 
INTRODUCTION 
 
Flour is a powder which is made by grinding cereal grains, seeds or roots. 
Common examples of flour include wheat, maize, rye, barley, rice and cassava. 
Wheat flour is the main ingredient in bread and it is one of the most common and 
sought-after ingredients in the world. The Philippines produce rice and other 
agricultural crops which can be used in the production of composite flour partially 
replacing wheat flour. These agricultural crops can be converted into value 
added products by processing it into flour. Compared to white rice, brown rice 
contains more nutritional and functional components, such as vitamins, minerals, 
dietary fiber and phytic acid. Major nutrients present in germinated brown rice are 
gamma-aminobutyric acid (GABA), dietary fiber, inositol, ferulic acid, tocotrienol, 
magnesium, potassium, zinc and gamma-oryzanol. The main objective of the 
study is to characterize BRF, GBRF, BF and their composites. It specifically 
aimed to; (1) determine the physical and functional properties of the flour and 
flour composites; and to (2) characterize brown rice flour and germinated brown 
rice utilizing the Alveo-Consistograph and Mixolab.  
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MATERIALS AND METHODS 
 
Brown rice flour (BRF) and germinated brown rice flour (GBRF) were blended 
with wheat bread flour (BF) using the following ratios (0:100, 10:90, 15:85, 20:80, 
100:0). The flour samples were subjected to physical and functional properties: 
bulk density (compressed and uncompressed), water activity, colour, water 
adsorption capacity, gelling properties (gelation capacity), emulsifying capacity 
and foaming properties (foaming capacity and stability). Alveo-consistograph was 
used to determine flour strengths. Mixolab was used to measure the rheological 
behaviour of the dough in real time.  
 

 
 

Figure 1 Methodology 
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    Figure 2 Alveo-Consistograph Operation                          Figure 3 Mixolab Operation 
 
 

RESULTS 
 

 Germinated brown rice flour has the lowest water activity and the highest 
water adsorption capacity 

 The bread flour and composite flour were lighter in color relative to the 
brown rice flour and germinated brown rice flour  

 All flour samples showed low emulsifying and foaming capacities, 
indicating they are not good stabilizer and foaming agent 

 The W-value stands for the energy needed to make the bubble as big as it 
could go before it bursts. BF had the highest flour strength (W) of 410. The 
flour strength (W) of the composite flours ranged from 168-222.   

 
Table 1 Bulk Density, Water Activity, Water Adsorption Capacity and Colour (L,a,b) 

of Flour and Flour Composites

 
*L=lightness: 100=white, 0=black; +a=redness, -a=greenness; +b=yellowness, -b=blueness   
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Table 2 Alveograph Parameters of Flour and Flour Composites   
 

Flour P*  
(mm H2O) 

L* (mm) G* W* 
(10e-4J) 

P/L* 

BF 137 79 19.8 410 1.73 

BRF:BF (10:90) 122 37 13.5 199 3.30 

BRF:BF (15:85) 122 33 12.8 179 3.70 

BRF:BF (20:80) 108 43 14.6 201 2.51 

GBRF:BF (10:90) 111 48 15.4 222 2.31 

GBRF:BF (15:85) 96 44 14.8 177 2.18 

GBRF:BF (20:80) 85 51 15.9 168 1.67 

* P = dough resistance to tenacity, L and G = extensibility, W = flour strength, P/L = 
configuration ration of the curve 
 

 
Table 3 Mixolab Parameters of Flour and Flour Composites 
 

 
* Mixolab results interpretation:  
C1: Maximum consistency obtained in the first 8 minutes 
C2: Protein weakening as a function of mechanical work and temperature 
C3: Starch gelatinisation 
C4: Hot gel stability 
C5: Starch retrogradation in the cooling phase  
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Figure 4 GBRF:BF (20:80) Mixolab Curve 
 

 
                     * GBRF:BF = blue line, Standard BF = green shade 

 
Figure 5 GBRF:BF* (10:90) vs. 

Standard BF Profile 
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CONCLUSION AND RECOMMENDATION 

 
Germinated brown rice flour, brown rice flour, bread flour and composite flours 
have different physical, functional and rheological properties. Brown rice flour 
and germinated brown rice flour alone cannot be used in  products using bread 
flour. However, the composite flours have the potential to be used in pizzas, 
biscuits, crackers, small pastries and flatbreads. For future studies, it is 
recommended to characterize other locally available flours (i.e. sago, banana, 
cassava) and its composites. It is also recommended to explore the potential of 
such composite flours in developing value added bakery products, noodles and 
pastas.  
 


