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Abstract 
Certain functional properties of starches are required when manufacturing a wide range of products. 

High solubility of starch-containing ingredients is important when used to make baby food, instant food, etc. 
Increasing the solubility and content of soluble sugars can be achieved by enzymatic hydrolysis. Varying the 
degree of hydrolysis and conditions of the process, it is possible to obtain products with specified functional 
properties and the required physicochemical composition. 

In the present article, the physicochemical properties of starch products obtained by treating native and 
extruded starch fractions of wheat and pea flour by individual enzyme preparations including preparations 
with amylase, hemicellulase, protease activities and their complexes are studied. The functional properties of 
the soluble and non-hydrolysed fractions were studied individually or in a non-fractionated suspension after 
exposure to the enzyme preparation or preparations. 

It has been found that wheat substrates are subject to deeper hydrolysis with bacterial amylase Veron 
BA compared to pea, in both cases extrusion intensifies fermentolysis, which is expressed in a reduction of 
starch content in the unhydrolyzed fraction by 33% for native form and 47% for the extruded form. Due to the 
complex composition of substrates containing starch, protein and non-starch polysaccharides, hydrolysis of 
pea and wheat starch-containing substrates with a mixture of enzyme preparations with proteolytic, amylase 
and hemicellulase activities is recommended. It is shown that the use of a complex of enzyme preparations 
leads to an increase in the degree of hydrolysis up to 75% compared to 55% when using enzyme preparations 
with activity only against polysaccharides. 

 
 

References 
[1] S.H. Umirzakova, B.E. Soltybaeva. Application of grain hydrolysates in the production of biscuits. A 

young scientist. 2015. No.9. P.327-329. (russian) 
[2] V.V. Likhochvor. Technologies of cultivation of agricultural crops. Center for Initial Literature. 2004. 

808p. (russian) 
[3] N.Yu. Khromova, B.A. Caretkin, I.V. Shakir. Preliminary enzymatic treatment of grain protein for the 

cultivation of lacto- and bifidobacteria. Butlerov Communications. 2016. Vol.48. No.10. P.71-76. ROI: 
jbc-02/16-48-10-71 

[4] N.A. Zherebtsov, I.D. Ruadze. Features of acid and enzymatic hydrolysis of starch. Proceedings of 
universities. Food technology. 1994. No.3-4. P.14-17. (russian) 

[5] A.A. Papakin and N.D. Lukin. Study of the process of enzymatic hydrolysis of native starch in a 
heterogeneous medium. State Research Institute of Starch Products of the Russian Academy of 
Agricultural Sciences. 5p. (russian) 

[6] V.I. Sushkova, G.I. Vorobyova. Wasteless conversion of plant raw materials into biologically active 
substances. Kirov. 2007. 204p. (russian) 

[7] O.V. Lyapustina. Optimization of the nutrient medium for deep cultivation of Pleurotus ostreatus. The 
newest technologies of health food products of the XXI century: a collection of articles of the 
International Scientific and Practical Conference (October 21, 2010, Kharkiv). 2010. P.161-162. 
(russian) 

[8] D.V. Tarabukin. Enzymatic technologies of directed bioconversion of cellulose and starch-containing 
plant material. Abstract of PhD thesis of the biol. sciences: 03.00.23. Ufa. 2009. 23p. (russian) 


