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1. YmockoHaneHHs TeXHOJIOTIi 6e3rII0TeHOBOro Xy1i6a 3 BUKOPUCTAaHHSAM OOPOIIHA 3 3epHA COPTo

2. Improving the technology of gluten-free bread using sorghum flour

Pedepar:

1. PoboTa npucesiueHa yJJ0CKOHaJIeHHIO TEXHOJIOTI 6e3IJII0TEHOBIO XJ1i0a 3 BUKOPUCTAHHIM O0POILIHA 3 3€pHA COPTro
BiTYM3HSHOI ceseklii copTy «IIoHKi» Ta 36araueHHs 10ro MOJIOYHOIO CUPOBATKOI0, Ka3eiHOM, IIPOTOM 3 €D
HaciHHs rap6ys3a Ta UUTpaTaMu KaJbllilo i Marxio. B IKOCTi CTPYKTypOyTBOPIOBauiB 6€3rJII0TEHOBOrO TiCTa
BUKOPHMCTAHO KaMelb I'yapy Ta riIpOKCUIIPOIIIMETUIILEII0N03Y. JTOCHiIKeHO XiMIYHNI CKIIa, i TEXHOJIOTIYHI
BJIACTMBOCTi COProBOro 60pOIIHA 3 BITYU3HSIHOTO 3€PHOBOIO COPro. 3a pe3yJibTaTaMy IPOOHUX BUITIKaHb
OOGI'PYHTOBAHO BUKOPHCTAHHS KPOXMaJsle-COProBoi CyMillli y cKiai: Kpoxmaslb KyKypya3siHUil 60 %, KapTOILISIHUAN
10 %, coprose 6opoutHo 30 Ha ocHOBI IpoBeeHUX AOCiIKeHb pO3p0o6JIeHO peLenTypy Ta TEXHOJIOT YHi iHCTpyKii
Ha HOBI 0€3IJII0TEHOBI X1I600yI04HI BUPOOU: «XJ1i6 KpoXMasie-COProBUi 3 MOJIOYHOIO CUPOBATKOI0Y, «XJ1i6

KpOXMaJle-COPrOBUM MOJIOUHUM», «XJIi0 KpOXMajie-COProBUil rapoy30BUii».



2. The aim of this thesis is to improve the technology of gluten-free bread production. Such improvement was
attempted by using the domestic selection of sorghum flour (the "Ponki" variety) enriched with whey, casein, meal
from pumpkin seed kernels as well as calcium and magnesium citrates. Guar gum and
hydroxypropylmethylcellulose were used in the gluten-free dough as structuring agents. Chemical composition
and technological properties of sorghum flour grown domestically in Ukraine have been proven as suitable for
gluten free bread production. Trial baking was performed with the use of starch-sorghum mixture of 60% corn
starch, 10% potato, 30% sorghum flour. Research has proven the expediency of using a mixture of guar gum and
HPMC as a structurant of the dough with the 60:40 ratio of starch-sorghum mixture. The steamless dough mixing
method without fermentation was proven to be the most efficient. It included adding 10% of sour whey relative to
the total weight of the starch-sorghum mixture. As gluten-free products from starches contain only about 1%
protein and their starch-sorghum counterparts contain 2.4%, it is advised to include 5-7% of mycelial casein
relative to the total weight of the starch-sorghum mixture in the formulation. The results of test baking
demonstrate the benefits of using meal from pumpkin seed kernels (SHNG) for the purpose of enriching products
from starch-sorghum mixture with protein, dietary fiber and other physiologically active substances. Tests also
ascertain that calcium and magnesium citrates are possible and desirable additives to the mixture. Recipes for
three new gluten-free bakery products were established based on the findings of this study. They were approved
by the Ukrainian association of the baking industry enterprises "Ukrkhlibprom" and registered with titles "Starch-
sorghum bread with whey", "Starch-sorghum bread with pumpkin", "Starch-sorghum bread with milk". These
newly developed products have improved shelf life due to the high water absorption capacity of the formulation
components, as suggested by the elevated content of tightly bound moisture. Bisulfite binders were detected in
the crust and crumb, manifesting in the appealing aroma of the bread. The rate of carbohydrate digestion is not
expected to be significantly affected despite the product enrichment with sorghum flour, whey, casein, LPG and
citrates of calcium and magnesium. Experimentally developed products demonstrate improved chemical
composition compared to starch products, in particular in terms of content of protein, dietary fiber, minerals and

vitamins.
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