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CEREAL PRODUCTS AS AN IMPORTANR FUNCTIONAL INGREDIENTS: 
EFFECTS OF BIOPROCESSING

Kaprelyants L. V., Doctor of Technical Sciences, Professor, 
Odesa National University of Technology

              In this presentation it has been shown that enzymatic reactions are useful methods for poly-
saccharide modifications presented in cereal products. These modification reactions includeester for-
mation, transesterification, amidation, oxidation, glycosylation, and polymer molecular weightreduc-
tion. A summary of major concepts and usefulpractical information is provided. 
              Nevertheless, by the design of biotechnological processes for the production of  functional 
foods, we need to search for a compromise between the preservation of biologically valuable sub-
stances and the amendment of their bioavailability as well as functional and organoleptic properties 
of new products. In some instances this problem can be solved by means of traditional biotechnolo-
gies, such as enzyme technologies, fermentation, or germsnation. Discussed the prospects of the use 
of exo- and -endogeneous enzymes for food functional ingredients processing. Here we have to do 
with hydrolytic enzymes. The use of this approaches is proposed in our laboratory in order to induce 
these enzymatic processes under conditions of technological treatment of cereal polysaccharides from 
various crops.
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              This approach mare use of the high specificity of enzymes in relation to their subs-trates. In 
this manner, enzymes can be employed to produce oligosaccharides. And among the different enzy-
matic reactions highlighted are hydrolysis and transglycosylation reactions specifically catalysed be 
the glucan hydrolase, glycosidases and glycotransferases. They catalyse the hydrolysis of polysac-
charides producing an array of oligosaccharides of different molrcular sizes that can comprise the 
same linkage arrangement, or mixture of glycosidic linkages depending upon the linkage arrange-
ments present in the parent polysaccharides.
            The other class of hydrolytic enzymes are the ubiquitous glycosidases (glycosyl hydrolases) 
that catalyze the hydrolysis of glycosidic bonds generally of low MW carbohydrate molecules such 
as oligosaccharides and glucoconjugates containing aglycon groups. Both types of hydrolytic en-
zymes have wide applications in processing foods and ingredients by modifying biopolymers. Despite 
their high specificity and selectivity their applications to produce bioactive oligosaccharides are lim-
ited due to the low yields of products obtained. One way of overcoming this problem is through 
controlling the time of hydrolysis. The forgoing are just some examples of enzymes to obtain oligo-
saccharides through the enzymatic cleavage of polysaccharides. They can also be used as tools to 
assist in the structural characterization of polysaccharides, and in modification their rheological and
biologically active properties. Processing of cereal crops generates enormous quantities world-wide 
of waste resi-dues enriched in carbohydrare polymers and present opportunities produce oligosaccha-
rides through the action glycan hydrolases. Among the most widely used glycan hydrolases to pro-
duse oligosaccharides are the amylases, the non-cellulose degrading beta-glucanases, xylanases and 
pectinases. There are 2 types of amylases that attack starch, alfa- and beta-amylases, and they hydro-
lyse their substrates through different mechanisms producing a series of different 

glucomaltoolygosaccharides. The glu-
canhydrolases and have been used to produce malto-oligosaccharides from soluble starch. Production 
of isomalto-oligosaccharids involes trasglucosylation reactions catalyzed by alfa-glucosidases using 
maltose as substrate. Starch syrup of different grades can be produced using different amylases, or 
combi-nations of amylases and physico-chemical state of polyssacharides of of starch amylose and 
amylopectin. Starch syrups of low maltose level, but high maltodextrin (DP 3-8) content, can be 
limited ease of solubility and find use as nutritive bulking agents because of their lack of sweetness 
and low hygroscopicity. Transglycosylation reactions have also been used as a tool to obtain cy-
clomaltodextrins (also known as the cyclodextrins, CD) cycle oligosaccharides consisting of alfa-
(1-4)-D-linked 6-, 7-, or 8-glucose units.. They are formed enzymatically from starch by the action 
of microbial cyclomaltodextrin glucanotransferases. Xylanases have been employed to hydrolyse ce-
real by-products (bran, cereal meal, corncobs) to produce beta-(1-4 ) or beta-(1-3) linked xylooligo-
saccharides (XOS). The XOS likewise act as prebiotics, and reduces the level of sugars in the blood, 
and regulate fat metabolism. Other oligosaccharides, such as isomaltooligosaccharides, galactooligo-
saccharides and others have also received attention, because they can act as growth factors and are 
used by probiotics when they included in different foods turning them into functional foods. Func-
tional properties of bioactive oligosaccharides are directly related to their 3-D structure, which is 
responsible for interactions with other biomolecules. Oligosaccharids have been extensively used for 
their rheological properties as thickeners in emulsions, sugar and fat substitutes. Functional foods 
contain in its composition some biologically active substances (functional ingredients), which when 
added to a normal diet, promotes metabolic or physiological processes resulting in reducing the risk 
of disease and maintenance of good health. The addition of dietary fiber in these foods must be indi-
cated so that when ingested, it is not the lure of dietary nutrients such as lipids, minerals, proteins and 
carbohydrates that are digestible. Complex technologies have been developed that make it possible 
to obtain dietary fiber additives from cereals by-products with using enzymes. On the basis of con-
ducted research have been presented technological schemes of production bioactive dietary supple-
ments from cereal raw materials.
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