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Obijective. The article is purposed to study the impact of milk whey on qualitative characteris-
tics of semi-finished unfermented flaky dough and to design production technology on its basis.

Methods. Standard methods for determining product yield and moisture content in produced
semi-finished unfermented flaky dough were used during the study. Also, new methods on determining
elasticity, resilience and stretching of the dough for semi-finished products were proposed.

Results. We offer to replace water and citric acid in production of semi-finished unfermented
flaky dough by milk whey. Milk whey is a valuable source of essential aminoacids. In addition, milk
whey is characterized by a low-level of industrial processing. On the basis of the carried out study,
positive impact of citric acid on qualitative characteristics of semi-finished unfermented flaky dough
was proved. Elasticity and stretching of the studied sample are similar to the semi-finished sample
made according to the standard technology. Resilience of the studied semi-finished dough is even better
than the standard product. Product yield and moisture content of the produced semi-finished dough
correspond to the requirements of the documentation on standardization. The study offers to produce
semi-finished unfermented flaky dough with replacement of water and citric acid by milk whey.

Scientific novelty. This study is the first proposing replacement of water and citric acid use in
semi-finished unfermented flaky dough production by milk whey which is a valuable source of essen-
tial aminoacids. Also, methods of determining elasticity, resilience and stretching, as well as methods
of analysis of semi-finished unfermented flaky dough under these parameters, were improved.

Practical value. The technology of semi-finished unfermented flaky dough production on the
basis of low-level industrial processing milk whey was designed according to the received results.

Key words: semi-finished unfermented flaky dough, milk whey, elasticity, resilience, stret-
ching, product yield, moisture content.

Problem definition. Confectionery is products with good accessibility, nice smell and
taste. The most popular among them (nearly 42%) are confectionery made of flour [1]. Tradi-
tionally, the most popular confectionery among Ukrainians is products made of unfermented
flaky dough [2].

Andreiev, A.V., Smelik, V.A., Belyaieva, L.M., Pankovsky, G.A., and Poliakova, A.V.
constitute a small list of researchers who were inclined in the improvement of flaky dough
production technology. But mostly their work was aimed on replacement fats for making
more puffs in flaky dough or adding some antioxidants to prolong shelf life of semi-finished
products and confectionery made of it.

Products made of flaky dough are characterised by high fats content necessary for
their flaky structure and tenderness, which are the results of numerous puffs of the dough [3].
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But the products of this group are also characterised by low level of proteins which negatively
influences their nutrition value.

Analysis of the latest researches and publications. One of the most perspective
ways of creating a great variety of products and making the nutrition value higher of the flour-
based confectionery is design of new production technologies with use of secondary diary raw
material which is a source of proteins. The most attractive product among secondary protein-
carbohydrate diary raw material (these materials are obtained after production of cheese, acid
curd cheese, and casein) is milk whey. Biological value of milk whey is determined by proteic
nitrogenous compounds (e.g. essential aminoacids), carbohydrates, lipids, mineral salts, vita-
mins, organic (carboxylic) acids, etc. [4].

Standard technology prescribes using of citric or tartaric acids as improving agent of
gluten quality at dough kneading. It is well-known that protein viscosity gets higher in weak
acid medium. As the result, dough becomes more elastic and resilient [5]. Milk whey, con-
taining organic (carboxylic) acids, may be used as a replacing agent.

The timeliness of this technology is in replacing water and citric acid in production of
semi-finished unfermented flaky dough by milk whey. Milk whey is a valuable source of es-
sential aminoacids. In addition, milk whey is characterized by a low-level of industrial pro-
cessing.

Making purposes of the article. The purpose of the article is design of semi-finished
milk whey-based unfermented flaky dough production technology. To reach the above-
mentioned purpose, we set the task to research the impact of acid whey on the qualitative cha-
racteristics of semi-finished unfermented flaky dough, especially its elasticity, resilience, and
stretching of dough, moisture content and product yield.

Primary study material We carried out the impact of whey on the qualitative charac-
teristics of semi-finished flaky dough and products made of it. As a studied sample, we
cooked dough where citric acid and water were replaced by whey. The reference samples
were represented by flaky dough cooked under standard technology and unfermented dough
without content of gluten quality improving agent — organic (carboxylic) acids. The quantity
of whey was calculated basing on the moisture content of dough (40%), and taking into ac-
count moisture of original raw material. Recipe setting see in Table 1.

Table 1 — Recipe setting of samples

Consumption per 100 grams of the dough
Raw materials . Reference sample cooked | Reference sample cooked
Studied sample I : L
with citric acids without citric acids

Flour 56,72 57,90 57,92
Butter 3,98 4,06 4,06
Melange 2,87 2,94 2,94

Salt 0,45 0,46 0,46

Citric acid 0,08

Water 34,57 34,62

Milk whey 35,97

All the researches were carried out 5 times.

To define the type of whey impact on the qualitative characteristics of gluten, we pro-
posed a method of determining elasticity and resilience of dough. For this method, it is neces-
sary to have a dough sample batch weight of 5 g. Then, it should be put on a sheet glass oiled
by a seed-oil and located on a millimetre squared paper. It is required to record the size of the
dough sample. The sample should be covered by the same sheet glass as the one it is placed
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on. Then, a 1 kg weight should be put on it for ten minutes. After this, take 1 kg weight and
cover glass sheet off the lower glass sheet with batch weight. Then, diameter of the dough
sample should be marked on the millimetre squared paper in several dimensions. Elasticity
unit is change of sample area after applying the weight. It is denoted in %.

Then, the sample is remained without weight for ten minutes. After this, reduction in
diameter is marked. Resilience unit is change of sample area relatively to the area after apply-
ing the weight. It is denoted in %.

The results of the research are presented at the Figures 1 and 2.
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Figure 1 — The results of the research of dough elasticity
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Figure 2 — The results of the research of dough resilience

According to expectations, the reference sample without acids is characterised by low
elasticity. Its area enlarged by 10,0% after taking the weight off, which is 5,8 times lower than
has the sample cooked with citric acid. As we can see from the figures, elasticity of dough
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with whey is only 4,8% lower than elasticity of the reference sample cooked with citric acid.
It constituted 54,8% which is in the range of experimental uncertainty.

But the reference sample without acids has higher resilience in comparison of citric
acid — it is 5,6 times higher (3,9%). The studied sample has resilience of 9,7%, which is high-
er for 148,7% than resilience of sample cooked without acids.

Thus, the studied sample has higher parameters of elasticity and resilience than refe-
rence samples. This positively influences the quality of semi-finished dough and products
made of it.

Researches of dough stretching were carried to prove that elasticity of gluten grew
higher. Batch weight of 10 g was stretched with equal force above a ruler. It was required to
fix the length at which the sample broke. Stretching is presented as difference of sample
length prior to stretching and length at breaking. It is shown in %.

The results of the research are presented on the Figure 3.
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Figure 3 — The results of the research of dough stretching

As we can see on the figure, the reference sample cooked without acids stretches up to
228,6%, which is 27,3% lower than the sample cooked with citric acid. The studied sample
stretches up to 307,1% which is only 2,3% lower than the reference sample cooked with citric
acid, which is in the range of experimental uncertainty. Results of stretching research of the
samples fully correlate with the results of elasticity research.

Product yield is of high importance for manufacturers. Experimental baking of semi-
finished dough was made to determine product yield. It should be noted that baked products
of the studied sample with milk whey are characterised as brittle, with preserved puff struc-
ture, without cores. The colour is golden which corresponds to semi-finished unfermented
flaky dough.

The results of the research are presented on the Figure 4.

According to the documentary standards, product yield of semi-finished unfermented
flaky dough should not be lower than 86% [5]. As we can see on Figure 4, the reference sam-
ple without organic (carboxylic) acids has product yield of 82,7%, which is lower than the
standard for 3,8%.

The studied sample and reference sample with citric acid has product yield higher than
the standard for 2,0% and 5,8% respectively.
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Figure 4 — The results of the research of product yield

Moisture ontent of the cooked products influences their shelf life. that is why it is re-
quired to determine this parameter for the studied samples. The documentary standards set the
allowed moisture content of semi-finished unfermented flaky dough at the level of 7,5+3%
[5]. Moisture content was determined by means of drying. The results of the research are pre-
sented on the Figure 5.
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Figure 5 — The results of the research of moisture content
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Moisture content of studied sample and reference sample with citric acid correspond to
the requirements of the documentary standards and comprise 7,3% and 7,5% respectively.
Moisture content of the reference sample without organic (carboxylic) acids is 6,8% which is
lower than minimum required parameters.

Thus, it is proved that replacing water and citric acid by milk whey positively influences
qualitative characteristics of semi-finished unfermented flaky dough and products made of it.

On the received results, we designed a semi-finished milk whey-based unfermented
flaky dough production technology. Functional diagram of production is presented on the

Figure 6.
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Figure 6 — Schematic technological scheme of milk whey semi-finished unfermented
flaky dough
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Conclusions. Thus, making out a conclusion of the study, it is possible to say that the
positive impact of replacing water and citric acid by milk whey in production technology of
semi-finished unfermented flaky dough is proved.

When adding milk whey, resilience of the semi-finished dough is improved.

Also, elasticity, equal to semi-finished dough made under standard technology, and
product yield and moisture content of the goods made using such dough, are preserved.

The following study in this direction will cover research of the main chemical parame-
ters of the produced goods, biological value and degree of digestion, as well as their compari-
son with parameters of the standard goods.
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Ienw. Ljenv cmamvu cocmoum 6 UCCie008aAHUL GIUAHUS MOTOUHOU CbIBOPOMKU HA KAYeCH-
BEHHbIE NOKA3AMENU NPECHO20 CNIOEH020 NOAYPadbpukama u pazpabomke MexHOI0UlL ¢ ee UCNONb30-
BaHUEM.

Memoouka. B npoyecce ucciedosanuil UCnOIb3068aHbI CMAHOAPMHbBIE MEMOOUKU Onpedeie-
HUSL 8bIX00d U GILAACHOCMU 20MOB020 NPECHO20 COEHO20 NOYPAdpUKama u nPedioA’CeHbl HOgble Me-
MOOUKU ONpedeeHUst INACTMUYHOCIU U YNPY2OCMU, PO3MAICUMOCIIU mecma 05 noygadpuxkama.

Pesynomamul. [Ipednosiceno ucnonvb3osams 6Mecmo 800bl U TUMOHHOU KUCTOMbL 8 MEXHON0-
2USIX UB2020MOBNIEHUSL NPECHO20 CLOEHO20 NOAYPAOPUKAMA MOLOUHYIO CHIBOPOMKY, KOMOPAs A615en-
CSl YEHHbIM UCMOYHUKOM HE3AMEHUMbBIX AMUHOKUCIOM U XAPAKMEPU3Vemcs: HUKUM YPOGHeM Hpo-
MbIUTEHHOU NepepadbomKu.

Ha ocnosanuu npogedennvlx ucciedo8anull 00KA3AHO NOLONCUMENbHOE GRUAHUE TUMOHHOU
KUCTIOMbL HA KA4eCMEeHHble NOKA3AMeNU NPecHo20 CL0eH020 Noygdabpuxkama.

Ilo noxasamensim 31acMUdHOCIU U POSMANCUMOCIIU mecma 0Jia NOYy(hadbpuxama onvlimubsll
obpasey umeem nokasamenu, OIU3KUe K NOTyGadbpuxkamy no mpaouyuonunou mexnonoauu. Ilo noxa-
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3amento Ynpy2ocmu paspadamseléaemsili OLypadbpuxam umeem ayduue NOKA3AmMenu yem mpaouyu-
OHMbBIU AHATIOR.

Tloxazamenu 8biIX00a U 8IANCHOCMU 20MOB020 NOAYPAOPUKAMA UMEIOM 3HAUEHUS, COOTEEN-
cmeyouue mpedosaHusM HOPMAMUBHOU OOKYMEHMAYUU.

IIpeonooicennas mexHono2us NPoOU3BOOCMBA HPECHO2O CLOeHO20 nonygadbpuxama npeody-
cmampueaem noIHYI0 3aMeHy 800bl U TUMOHHOU KUCAOMbL HA MOJIOYHYIO Cbl8OPOMKY.

Hayunas nosusna. Bnepgvie npeonodceHo Ucnonvb308anue 6Mecmo 600bl U TUMOHHOU KUCTO-
Mbl 8 MEXHONOSUAX NPOU3BOOCTNEA NPECHO20 CIOEHO20 NOIYPadpUKama MoA0UHOU CbIBOPOMKU, KO-
mopas A61Aemcsi YeHHbIM UCIOYHUKOM HEe3aMEHUMbIX AMUHOKUCIOM, NOJYYUIU OdlbHelue20 pa3eu-
mus MemoOuKYU onpeoenerus 3NACMUYHOCIU U YAPY20CMU, POSMANCUMOCU MeCma U UCCe008aHUs
NPeCcHO20 CIOeH020 Noxydabpuxama no SMum noKA3amensim.

Ilpakmuueckaa 3nauumocms. Ha ocnose nonyuennvix pezynsmamos paspabomana mexo-
Jl02Us NPOU3BOOCHIBA NPECHO20 CLOEHO20 NOXYPAdpUKama Ha OCHOBe MOLOUYHOU CblBOPOMKU, KOMO-
Pas XapaKkmepusyemcs HU3KUM YPOSHeM NPOMbIULIEHHOU nepepabomxu.

Knroueenle cnosa: npecvlii coeHulii noxypabpuxam, MOIOUHASL CbIBOPOMKA, INACMUYHOCHD,
YIPY2OCmb, PACMANCUMOCID, 8bIXO0, GIANCHOCHb.

Mema. Mema cmammi nonseac y 00CaiON’CeHHI 8NIUBY MOJOYHOI CUPOBAMKU HA AKICHI NOKA3-
HUKU NPICHO20 TUCMKO0B020 Hanisgabpuxamy ma 8 po3podyi mexnonozii oo eUpoOOHUYMEa 3 GUKO-
PUCTMAHHAM

Memoouka. ¥ npoyeci 00C1iOH#CeHb GUKOPUCIMAHO CMAHOAPTHT MEMOOUKY GU3HAYEHHS GUXO-
0y ma 601020CMi 20M0B020 NPICHO20 NUCMKOB020 HANIGhabpukamy ma 3anponoHo8aHo HOBI Memo-
OUKU BU3HAYEHHS eIACTNUYHOCII MA NPYAHCHOCI, PO3MALY8AHOCMI Micma 05l Hanieghabpuxamy.

Pesynvmamu. 3anpononosano GUKOPUCMOSY8amu 3amicms 600U Ma TUMOHHOL KUCIOMU 8
MEXHONOIAX 8USOMOBNIEHHA NPICHO20 TUCMKO0B020 HANIBabpUKamy MOIOUHY CUPOGAMKY, SAKI € YiH-
HUM 0)CEpeoM He3AMIHHUX AMIHOKUCIOM ma XapaKxmepusyemvCs HU3bKUM Di6HeM NPOMUCLOB0I ne-
pepobxu.

Ha niocmasi nposedenux 00cniodncenb 008€0€HO NOUMUSHUL SHAUE JUMOHHOI KUCIOMU HA
AKICHI NOKA3HUKU NPICHO20 TUCTNKOB020 HANIBAOpUKAmy.

3a noxazuuxkamu eracmuuHOCmi ma posmsa2yeanocmi micma 01 Haniegadbpuxamy 0oCrioHul
3PA30K MA€ NOKA3HUKYU OIU3LKI 00 HANiedabpuxamy, 8Uc0mosieHo20 3a mpaduyiliiHo mMexHoL02Ii€r.
3a noxasnuxom npyscnocmi po3poO0eanuli Hanieghadpuxram mae Kpawyi ROKAZHUKY HIdHC mpaouyii-
HUtl aHanoe.

Toxasnuku uxody ma 601020cmi 20Mmo6020 HANi6PadpuKamy Maioms 3HA4eHHsl, Wo 8i0Nosi-
0ame BUMO2AM HOPMAMUBHOT OOKYMEeHMAaYi.

3anpononosano mexHonozito BUPOOHUYMEA NPICHO20 MUCTNKO8020 Hanigghabpuxamy, wo ne-
peobauac noeny 3aminy 600U ma IUMOHHOI KUCIOMU HA MOTOYHY CUPOBAMKY.

Haykoea nosusna. Bnepwe 3anpononosano 6uxopucmanHs 3amicms 600U ma JIUMOHHOI KUC-
JIOMU 8 MEXHONOIAX BUSOMOBNEHHSI NPICHO20 TUCMKOB020 HANIGHAOPUKAMY MOJOYHOI CUPOBAKU,
WO € YIHHUM 0dICePeomM He3AMIHHUX AMIHOKUCIOM, 3HAUWY NOOANbUUT PO3GUMOK MEMOOUKY BU-
SHAYEHHA eNACMUYHOCTNE MA NPYICHOCMI, POZMALY8AHOCMI MiCMa Mma OOCAIONCEHHS NPICHO20 TUCH-
K08020 HANisMabpuxamy 3a yumu ROKAZHUKAMU.

Ilpakmuuna 3nauywicme. Ha ocnogi ompumanux pe3yiomamie pospooaeHo mexHoniozio Gu-
POOHUYMBA TUCIKOB020 HANIBHAOPUKAMY HA OCHOBI MOJOUHOI CUPOBATKY, KA XAPAKMEPUIVEMbCA
HU3bKUM PIGHEM NPOMUCIO80T NepepoOKuU.

Knwuoei cnosa: npicruii rmucmxosutl Hanieghabpuxam, MOIOUHA CUPOBAMKA, eACTNUYHICMD,
NPYIHCHICMb, PO3MALYBAHICMb, BUXIO, 80JI02ICHIb.

PexomennoBano 10 myOmikamii J-poM TEXH.
Hayk, npo¢d. KpaBuenko M.®D. Jlara Haaxo-
mxeHHs pykormcy 10.10.2013 p.
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