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16 10,4 | 0,54 62 25,8 45 251 [98,9| 50 328 | 258 450
17 10,3 | 0,51 60 251 47 244 1984 45 262 | 285 400
18 116 | 0,51 63 23,5 60 22,7 |97,8| 47 441 | 339 300
19 10,6 | 0,52 58 24,0 44 23,1 99,9 49 484 | 244 380
20 11,0 | 0,55 60 21,2 73 26,8 80,3 40 515 | 175 350
21 12,7 | 0,49 62 27,3 63 26,6 |98,6| 55 354 | 291 450
22 11,0 | 0,44 62 25,5 57 248 199,3| 50 308 | 177 400
23 10,8 | 0,49 61 21,3 50 20,5 99,7 45 321 | 208 370
24 12,6 | 0,49 55 28,1 67 27,2 |98,7| 57 388 | 261 440
25 10,7 | 0,55 57 25,3 70 246 |989| 46 398 | 306 300

Note: GI — gluten index, FN — falling number, IDG — index of gluten deformation, V — loaf
volume of bread, W — deformation energy.

A correlation analysis was performed on the basis of a data set of 25 samples and different
flour quality indicators. We also selected pair correlations with mean correlation r > 0,5 and strong
correlation r > 0,7. From the literature and the data, we obtained, we know that the type of
dependencies for the indicators WAC, W (strength) and V of bread are followings: WAC = f (UCD,
Ash, Pr), W = f (Pr, IDG, UCD, FN), Vbread = f (Pr, IDG, UCD, FN). The correlation coefficient
for WAC-UCD is 0,88, UCD-Protein is —0,65 and UCD-Ash is 0,69 with high significance. All
flour strength indicators were correlated with UCD with a correlation coefficient above 0,65.
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OF GLUTEN-FREE CEREAL FLAKES MIXES ASSORTMENT
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Nutrition greatly affects humanhealth; «healthy» food is the key to the life expectancy of a
person. Over recent years, the diet structure of the Ukrainian population has significantly changed:
an increase in the animal products consumption, refined foods and sugar, a reduction in the
consumption of natural products had taken place. It leads to a substantial decrease of entering the
human body indispensable micronutrients. Recently, the instant flakesas well as their mixture with
dried fruit have become very popular with theconsumers. Breakfast cereals are gaining momentum
in the Ukrainian market.The results of consumer motivations marketing research showed that 37 %
of respondents focused on flakes and 21 % on muesli [5].

The science and technology development has brought to humanity not only progressive
technologies, but also the significant growth of various diseaseswhich are not infrequently the result of
the wrong diet. One of the complex illnesses, whose prevalence has increased dramatically in recent
years, is celiac disease. Celiac diseaseis a hereditary disease that causes digestive disorders, in particular
suction of one or more substances in the small intestine since alimentary products that contain protein
gluten and similar proteins of cereals avenyn, gardein etc. injure its villus. The basis of treatment for this
disease is lifelong adherence to gluten-free diet, i.e. the exclusion from the diet all the food that contains
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wheat, rye, barley, oats.

The products that have less than 200 mg of gluten in 1 kg of dry matter refer to gluten-free.
They must have the appropriate labeling «Gluten-free products». If abroad, the gluten-free products
are fairly common («Moilas» Finland, «Glutano», Germany, «Dr.Shar», Italy and «Finax»,
Sweden), in Ukraine they almost don’t produce such food. With regard to this development of new
technologies of multicomponent gluten-free products is an actual task of the food industry [3,
4].0ne of the important conditions for creating mentioned products is to ensure high nutritional and
biological value whilehaving low production costs.

Particularly, gluten is in 80 % of the products included in to normal human diet. That is why it
is so very difficult to exclude completely from the diet, especially since many foods contain hidden
gluten.Despite these restrictions, people with celiac disease can consume a number of the ordinary
grain products.For example, instead of wheat products you can use products from the rice grain,
millet, corn, buckwheat [1, 2]. Different types of grain differ considerably in individual indicators of
biological value.

As a result of a series of experiments they established the recommended recipes of
multicomponent cereal mixtures that do not contain gluten (tab.1): mix Ne 1, 4, 7 on the basis of
millet flakes;mix Ne 2, 5,8 on the basis of corn flakes; mix Ne 3, 6, 9 on the basis of buckwheat
flakes.

Table 1 — Prescription composition of mixtures from cereal flakes, %

Component Redg
Nel No2 Ne3 N4 No5 Ne6 No7 No& Ne9
Millet flakes 60,0 | 250 | 20,0 | 60,0 | 20,0 150 | 60,0 | 150 | 25,0
Corn flakes 15,0 | 60,0 | 20,0 | 20,0 | 60,0 | 250 | 25,0 | 60,0 15,0
Buckwheat flakes | 25,0 | 150 | 60,0 | 20,0 | 20,0 | 60,0 150 | 25,0 | 60,0

The creation of multicomponent mixes from cereal flakes contributes to the chemical
composition balance, to the increase the nutritional and biologically active substances, to the
improvement of consumer properties of the product.

To identify the consumer benefits of the new mixes of cereal flakes a tasting evaluation of
organoleptic quality indicators based on the 5-point scalewas conducted (ill. 1).
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Ill. 1 — The results of the tasting of a mixture of cereal flakes

Ready grain mix had an inherent look and had pleasant color and taste.The tasting results
proved that the cereal flakes mixes prepared according to recipes Ne 7 and Ne 8 deserved
the«excellent» mark —the indicators of their quality vary in the range of 4-5 points. Samples of the
mixes Ne 1 and Ne 5 according to the number of points obtained (within 3-4) have a mark of
«good». And the other samples received less than 3-3,5 points.

To find the optimal boiling time of gluten-free cereal mixes, it was necessary to determine
the coefficients of cooking. When adding to the mix waterthe flakes immediately began to absorb
the moisture. Within three minutes organoleptic indicators of flakes mixes changed and the smell
improved. In five minutes from thecooking start the taste and texture of the mixes improved; the
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flakes began to lose structure and reached of culinary readiness. In the future, the coefficient of the
cooking of mixes will not be changed. When cooking the mixes for seven minutes, there was
deterioration in the consistency of porridge, it was glutinous and overcooked.With further increase
of boiling time, the cooking coefficient of cereals did not change significantly, and indicators of the
quality of porridge continued to deteriorate, so the recommended cooking time for the samples of
gluten-free mix grain is 5-7 min.

Thus, the production of compositions of grain mixes on the basis of buckwheat, millet or
corn flakes will expand the range of dietary products and for people with celiac disease as well.
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BUKOPUCTAHHA TEXHOJIOT'TYHUX 1OBABOK B
BOPOIIHOMEJIBHOMY BUPOBHHUIITBI
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Bukopucrtanus TexHOJOTTYHUX A00aBOK MpH (OpMyBaHHI BIACTUBOCTEH MIIEHUYHOTO
OopoiHa JUIsi BUPOOHMIITBA OOPOIIHSHUX BHUPOOIB € MEPCHEKTUBHUM HAIMpPSIMKOM 1 BHMAarae
BUBYCHHS O10XIMIYHUX OCHOB JJAHOTO TIPOILIECY.

BuBUEHHIO MOXJIMBOCTI PEry/IIOBAaHHS BJIACTUBOCTEH MIIEHUYHOTOo OOpoOlIHA 1 SKOCTI
OOpOLIHSHUX BUPOOIB 3 MOJIIIITYBaYaMH MPUCBSIUEHA BEJIMKA KUIBKICTH pooir [1,2].

Hlonaiimenmie 50 % QepmeHTHUX MpenapaTiB, IO MPEACTaBIEHI Ha CBITOBOMY PHUHKY,
OTPUMYIOTh 3 M€HETHMYHO MOJAM(IKOBAHUX OPraHi3MiB 3 BHUKOPUCTAHHSIM I'€HETHMYHOI Ta OUIKOBOI
ikeHepii. XapuoBl (epMeHTH € HalOUIbII IIMPOKO BHKOPUCTOBYBAHUMHU 1, SIK 1 paHIilIe,
MIPE/ICTaBISAI0Th COO00 OCHOBHY YacTKy Ha pUHKY (epMeHTiB [3].

Icnye nBa HampsiMu BUKOpPUCTaHHS (pepMeHTIB: (EPMEHTH, 110 BUKOPHUCTOBYIOTHCS JUIS
MIEPETBOPEHHS] CUPOBUHM B OCHOBHHMM MPOIAYKT; ()EPMEHTH, 110 BUKOPUCTOBYIOTHCS B SIKOCTI
n00aBOK JUIsl 3MIHM (YHKIIOHAIbHUX XapaKTePUCTUK MPOAYKTY. Y TEpLIIOMY BHIAJKY
(epMEeHTaTUBHUI TPOLEC MPOBOJUTHCS B ONTHUMI30BAaHMX 1 KOHTPOJILOBAHMX YMOBAxX JUIs
MIABUIIECHHS KaTaJITUYHOTO TMOTEHLiany (epMeHTy, ToAl AK y Jpyromy OUIbII CKJIaJHO
3a0e3MeYnTH ONITUMAJIbHI YMOBH 1 KOHTPOJTIOBAaTH ()epPMEHTATUBHY peaxilito [4].

@depMeHTH € BaXJIUBUM IHTPEAIEHTOM, 1110 BUKOPHUCTOBYETHCS B OUIBIIOCTI OOPOIIHSHHUX
BUpoOiB. OcTaHHIM 4YacoM (epMeHTH HaOynau Iie OUIBIIOTO 3HAYEHHS 4Yepe3 OOMEXKEHHsS Ha
BUKOPHUCTAHHS XIMIYHUX 0OABOK, OCOOJIMBO y BUPOOHHUIITBI XJ1i0a. AJie TOJOBHOIO MOTPEOOr0 Y
BUKOPUCTAHHI (PEPMEHTIB CTasIa CTIMKa TEHACHIIS O 3HMKEHHS SIKOCTI 3epHa MIIEHUIII [5].

[Tmennyne OOPOIIHO € HAMBAXKIMBIIIKM IHTPEAIEHTOM JUIs BUPOOHUITBA XJ11000YIOUHUX
BUpoOiB. [Ipu 3aminryBaHHI TiCTa TMOYMHAIOTHCSA CKJIaAHI OloXiMiuHI 1 010()i3WYHI TpOIECH, SKI
KaTani3yloThcsi (pepMentamu 1 apbkmkamu. 1[I mpomecu TtpuBaroTh B (a3l BUIIKaHHS, IO
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