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Importance 

According to the nutritional and functional properties of DWGF and wheat germ 
protein and considering the useful technological role of MTG in connection between 
DWGF and wheat flour, it seems that using them in formulation of sponge cake and bread 
as alternative or enriching compounds, can prepare functional products with desired 
nutritional, qualitative and textural characteristics.  

Introduction (Hypothesis and aims)  

This study was aimed to use DWGF in sponge cake and bread formulation as the part 
of flour substitute and to fortificate the result products by taking advantage of functional 
and the unique nutritional characteristics of wheat germ protein. Different levels of 
DWGF (0, 5, 10, 15, 20 and 30 percent) and soy protein isolate (0, 5 and 10 percent) were 
used in formulation of sponge cake as the part of white flour; and 5, 10, 15 and 20 percent 
of DWGF in formulation of volume bread, and 0.5, 1 and 2 percent MTG in combination 
with 3% soy protein isolate were used in other bread formulations. Physico-chemical, 
rheological, and sensory properties of obtained products were investigated.  

Substitute egg of mayonnaise in order to reduce harms caused by egg cholesterol. 
According to proper nutritional and functional properties of wheat germ that numerous 
studies have pointed out them, defatted wheat germ flour may be used as proper egg 
substitute in mayonnaise. The aim of this research was to study the feasibility of 
application DWGF alone and in combination with XG at levels of 0.2%  and 0.4% as egg 
substitutes in mayonnaise formulation and consider stability, textural, rheological and 
sensory characteristics of mayonnaise.  

Highlights 
 

 Defatted wheat germ flour (DWGF) has the potential to be used as the part of white 
flour substitute in sponge cake.  
 

 By using MTG can link wheat germ protein to wheat protein and produce volume 
bread with proper texture and nutritional values.  
 

 15% DWGF and 5% soy protein isolate are desire combination for substitution of 
sponge cake flour, and production of the functional product.  
 

 5 and 10 percent levels of DWGF in combination with 0.5% MTG follow the best 
result in production of bread with desire physical and sensory quality.  
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Other Information (including tables and figures) 

The results showed that by increasing DWGF mixing percent, resistance to extension 
increased and extensibility decreased. Thus, it can be concluded that adding DWGF 
weaken the gluten matrix. According to Table 1, maximum resistance to extensibility 
and minimum extensibility, were related to sample contained 20% DWGF, and 
minimum resistance to extensibility and maximum extensibility were related to sample 
of without DWGF. The effect of adding different amounts of DWGF and SPI on sponge 
cake textural characteristics can be observed in Table 2. According to the obtained data, 
other than samples contained 5% DWGF and control, significant difference can be 
observed among different samples. Increasing the protein content of cake flour due to 
addition of DWGF and SPI, caused stronger flour that retained more amount of 
moisture and firmness.   

 
Table 1. Comparison of results of extensibility test of wheat flour mixed with DWGF.  

 
Sample Resistance to extensibility (gr) Extensibility (mm) 
W 162.33b 26.753b 
WG5 165.33b 26.901a 
WG10 196ab 18.915b 
WG15 192.33ab 17.125b 
WG20 227a 15.957b 

WG5: 100% wheat flour, 5% DWGF.  

 
Table 2. Firmness of sponge cake samples*.  

 
sample SPI (0) SPI (5%)  SPI (10%) 
DWGF (0) 17.4 ± 0.231Aa 19.86± 0.451Ba 21.68±0.741Ca 
DWGF (5%) 17.55±0.331Aa 17.61± 0.355Ba 23.46± 0.604Ca 
DWGF (10%) 17.66± 0.33Ab 23.53±0.531Bb 24.85± 0.327Cb 
DWGF (15%) 18.43± 0.593Ac 25.55± 0.17Bc 26.11± 0.466Cc 
DWGF (20%) 19.29± 0.545Ad 27±0.735Bd 28.53± 0.378Cd 
DWGF (30%) 19.79± 0.272Ae 28.87± 0.403Be 29.89± 0.304Ce 

 *Capital letters show columns comparison  
 Small letters show rows comparison   


