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UTICAJ SUPSTITUCIJE PSENICNOG BRASNA KISELIM TESTOM I

PROTEINIMA SURUTKE NA KVALITETNA SVOJSTVA BISKVITA
Jelena TOMIC", Dubravka SKROBOT?, Tamara DAPCEVIC-HADNADEV?, Nikola MARAVIC",
Miroslav HADNADEV*
tUniverzitet u Novom Sadu, Naucni institut za prehrambene tehnologije, Bulevar cara Lazara 1, 21000
Novi Sad, Srbija
E-mail: jelena.tomic@fins.uns.ac.rs
Preferencije potroSaca usmerene ka konzumiranju obogacenih i/ili funkcionalnih prehrambenih
proizvoda uslovile su pojavu trenda obogacivanja ili potpune zamene rafinisanog pSeni¢nog brasna
integralnim Zitima ili drugim alternativnim sastojcima. Redizajn tradicionalne hrane u cilju kreiranja
proizvoda optimalnog nutritivnog kvaliteta postaje uobicajena praksa, pri ¢emu se potrosac¢ima nudi Siri
1 zdraviji izbor prehrambenih artikala. Ugradnja proteina i/ili vlakana razli¢itog porekla u formulacije
hrane predstavlja jedan od najées¢e koriS¢enih pristupa. Postupak proizvodnje kiselog testa postaje
ponovo aktuelan jer njegova primena u kreiranju proizvoda na bazi zita obezbeduje niz funkcionalnih i
zdrastvenih prednosti kao Sto su poboljSanje teksture i ukusa proizvoda, stabilizacija ili povecanje
nivoa razli¢itih bioaktivnih jedinjenja, smanjenje glikemijskog indeksa proizvoda i poboljSanje

bioraspolozivosti minerala.
U ovom radu ispitan je uticaj zamene pSeni¢nog brasna kiselim testom od integralnog pSeni¢nog brasna
(20% i 30%) i koncentrata proteina surutke (10%) na kvalitet biskvita. Karakterizacija biskvita
obuhvatala je procenu hemijskog sastava, specifi¢ne zapremine, boje i1 teksturnih svojstava. Senzorska
analiza je izvedena na uzorcima biskvita od strane deset obucenih senzorskih ocenjivaca ispitivanjem
slede¢ih svojstava: nepravilnost oblika, gustina, ujednacenost pora, kohezivnost, elasti¢nost,
adhezivnost, mrvljivost, miris (ukupni intenzitet, miris na jaja), aroma (ukupni intenzitet, aroma na
jaja), ukus (slatko i gorko) i naknadni sladak ukus. Za ispitivanje znacajnosti razlike izmedu uzoraka
korisc¢ena je analiza varijanse (ANOVA) prac¢ena Tukey's HSD testom pri nivou znacajnosti od 0,05.
Rezultati ukazuju da hemijski sastav i boja biskvita u velikoj meri zavise od sirovina koris¢enih u
formulaciji. Prisustvo proteina u formulaciji biskvita rezultiralo je kreiranjem proizvoda koji se moze
oznaciti kao 1zvor proteina jer viSe od 12% ukupne energetske vrednosti proizvoda potice od proteina.
U poredenju sa kontrolnim uzorkom, supstitucija pSenicnog brasna kiselim testom i proteinima surutke
izazvala je znaCajno smanjenje specifi¢ne zapremine, dok su vrednosti ¢vrstoce ispitivanih uzoraka bile
znacajno vece. Rezultati senzorske analize pokazali su da uzorci sa kiselim testom i proteinima
poseduju znatno guSéu strukturu sa vecom neujednaceno$¢u pora. Supstitucija pSeni¢nog brasna
kiselim testom i proteinima surutke uticala je na gubitak gorkog ukusa, arome i mirisa na jaja, dok je
slatkoca za ove uzorke bila znacajno izraZzena u poredenju sa kontrolnim uzorkom. Na osnovu
dobijenih rezultata moze se zakljuciti da koriS¢ene sirovine poseduju potencijal visokovrednih
alternativnih sastojaka u kreiranju proizvoda sa dodatom vredno$¢u pri ¢emu su neophodna dalja
istrazivanja u smislu modifikacije formulacija ili proizvodnog postupka kako bi se minimizirali
negativni uticaji na teksturna svojstva i1 specifi¢nu zapreminu proizvoda.

Kljucne reci: kvalitet biskvita, kiselo testo, proteinski koncentrat surutke, tekstura, senzorska
svojstva
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EFFECT OF SUBSTITUTION OF WHEAT FLOUR BY SOURDOUGH AND

WHEY PROTEINS ON THE PROPERTIES OF SPONGE CAKE
Jelena TOMIC", Dubravka SKROBOT?, Tamara DAPCEVIC-HADNAPEV-, Nikola MARAVICY,
Miroslav HADNADEV*
tUniversity of Novi Sad, Institute of Food Technology, Bulevar cara Lazara 1, 21000 Novi Sad, Serbia
E-mail: jelena.tomic@fins.uns.ac.rs

As a result of consumer preferences, including the demand for healthier and high protein and high
dietary fibre plant-based food, there is a trend towards fortifying or completely replacing refined wheat
flour with whole grains or alternative ingredients. Redesign of traditional foods in order to create
optimal nutritional value becomes a common practice thus offering consumers a wider and healthier
choice. Incorporation of proteins and/or fibres from different sources in food formulations present one
of the most used approaches. Recently, the application of sourdough technology has gained research
interest due to its complexity as well as its ability to promote beneficial modifications on sensory,
technological and nutritional properties of bakery products. The technological application of sourdough
can offer several advantages such as improving texture and palatability of cereal based products,
stabilizing or increasing levels of various bioactive compounds, retarding starch bioavailability and
improving mineral bioavailability.
This study aims to investigate the effects of substitution of wheat flour by sourdough from whole wheat
flour (at levels 20% and 30%) and whey protein concentrate (at level 10%) on the quality of sponge
cakes. The characterization of sponge cakes included the evaluation of chemical composition, specific
volume, colour and texture properties. The sensory evaluation of sponge cake samples was carried out
by a panel of ten trained sensory assessors who evaluated following attributes: shape irregularity,
density, pores uniformity, cohesiveness, elasticity, adhesiveness, crumbliness, odour (overall intensity,
on eggs), flavour (overall, on eggs), taste (sweet and bitter) and sweet aftertaste. All experimental data
were subjected to one-way analysis of variance (ANOVA). To the aim, a Tukey's honestly significant
difference (Tukey's HSD) test was carried out to determinate significance differences (P < 0.05)
between samples.
Regarding the proximate composition and colour measurements, results were, as expected, strongly
dependent on the raw materials used in the formulation. Generally, the incorporation of proteins
resulted in creation of product which can be labelled as protein source since more than 12% of their
energy value is provided by protein. Compared to the control sample, reduction of wheat flour by
sourdough and whey proteins caused a significant decrease in specific volume while values of hardness
of tested samples were significantly higher. Regarding the sensory analysis, samples with sourdough
and proteins exhibited much denser structure with a noticeable number of non-uniform large pores.
Reduction of wheat flour by sourdough and whey proteins caused the loss of bitter taste, flavour and
odour on eggs while the sweetness for these samples was significantly pronounced. The results indicate
that this combination of used ingredients have a potential to be considered as an alternative value-
added food ingredients for bakery products but further research should be conducted in this area.

Keywords: sponge cakes quality, sourdough, whey protein concentrate, textural properties,
sensory properties
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