TexHU4Yeckoe 1 KagpoBoe obecnevyeHMe NHHOBALMOHHbLIX TEXHONOIMA B CeNbCKOM XO3AMCTBEe

[MumeBas u nepepabaThIBalOIIasi MPOMBIIUIEHHOCTh 3aMBIKAET MPOU3BOJCTBEHHYIO IIETIOUKY
AIIK, mosToMy Ba)KHO KaK MOYKHO TIOJTHEE COXPaHUTh U d(PPekTuBHEE TIepepadbaThiBaTh CEINbXO03IPO-
JYKIIMIO, IPEBPATUB €€ B KOHEUHBIC IPOTYKTHI BEICOKOTO Ka4eCTBa M MOTPEOUTENHCKOTO CIIPOCa, UTO
BO3MOXKHO OCYIIIECTBUTH TOJIBKO HA OCHOBE KOMIUIEKCHOTO HHHOBAIIHOHHOTO 1To1Xx0/1a. J1Jis pemeHus
9TOM 3aaul HEOOXOAMMO YCHIIUTh POJIb TOCYJapCTBa B PETYIMPOBAHUN SIKOHOMHUYECKHX IPOLIECCOB,
pa3paboTKe M OCBOCHUU HAyYHO-TEXHUYECKUX HAIPABJICHHUI M BHEJIPCHUS HHHOBAIIHIA.
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The main goal of modern agriculture is to provide food market with cheap raw materials of
high quality for food goods, medicines and energy needs. At the present stage of development, plant
raw materials are the source of a significant amount of food, medicines and virtually all biologically
active substances. Such attention is a consequence of the deterioration of the environment. There is
an increase in cases of alienation of synthetic drugs and antibiotics by human organism, the occur-
rence of negative phenomena when using artificial improvers in the diet.

The strategic direction for solving these problems is the development of crop and fodder pro-
duction as well as food industry. The first stage of this development belongs to applying new crops,
which have a variety of uses and considerable adaptive and productively potential. Amaranth is one
of such crop [1]. Amaranth has become very popular among Ukrainian agricultural producers in re-
cent years. Its cultivation is growing every year and in 2019 amaranth acreage has increased 6
times, compared to the previous year and is more than 4 thousand hectares. The main regions where
plants are cultivated include Dnipropetrovsk, Kyiv, Kharkiv, Poltava region. Amaranth easily
adapts to climatic conditions of temperate climate in which Ukraine is located, which makes it pos-
sible to grow it in both steppe and forest-steppe zones with low and sufficient humidity, in areas
with sandy or clay soils [2].

Considering the possible directions for the use of amaranth products, promising in this regard
is food industry, for which the development of functional foods based on natural raw materials is an
urgent task. Amaranth products enriched by high content of biologically active substances, include
oil, porridge, flour [3]. Amaranth seeds are primarily distinguished by a high protein content about
12-18%, which in some cases is up to 23%. The protein biological quality is very high and exceeds
the proteins of wheat, corn, soybeans [4]. In addition, amaranth seeds are rich in minerals such as
iron, calcium, and potassium, contain a high amount of vitamins B,, E, B;, D, bile acids, steroids
and phytosteroids, as well as unique squalene.

A by-product of amaranth oil production is amaranth oil meal or amaranth flour, the use of
which for food production is rather limited because of lack of technological solutions, for example,
for the production of flour confectionery [5]. Since biscuits are very popular food products and
mainly refined wheat flour depleted of biologically active substances is used for its production, re-
search aimed to the use of amaranth products, namely amaranth flour, is promising and relevant to
the industry. This will increase the bioconversion of amaranth seeds, which is still mainly used for
the production for animal feed.
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Wheat flour of the premium grade TM "Dnepromlin”, amaranth flour of the TM "Shvedov",
corn starch, margarine, powdered sugar, invert syrup, mélange, powdered vanilla, ammonium, car-
bon dioxide, salt, water were used to make the experimental samples. The ratio of the amount of
amaranth flour to wheat flour varied from 1: 1 to 1: 7 in the formulation of cracker-type, sugar and
butter biscuits. These types of biscuits differ from others in terms of high carbohydrate and vegeta-
ble fats content, relatively low nutritional value, so they need to be improved.

The organoleptic profiles of the products are shown in Fig. 1. It is established that the use of
amaranth flour in the amount of more than 15% by weight of wheat flour is impractical for cracker-
type biscuits, because both the structure of product and the water absorption capacity deteriorated
(Fig. 2). Amaranth flour has a significant positive impact on the quality of sugar and butter biscuits.
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Figure 1 — Influence of amaranth flour on organoleptic profiles of biscuits:
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Figure 2 — Water adsorption capacity of biscuits with amaranth flour:
a) — cracker-type; b) — sugar; c) — butter
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Thus, when applying amaranth flour over 35% in butter biscuits, it has a positive effect on the
organoleptic and physical characteristics, which is especially reflected in improving the taste and
smell of the product. For sugar biscuits, the optimal concentration of amaranth flour is 20-30%,
which adds a pleasant taste and flavor, developing porosity. Taking everything into account, the use
of amaranth flour for biscuits is promising to improve the organoleptic characteristics, texture and
enrich the product with biologically active compounds, increasing bioconversion of vegetable raw
materials along the food chain.

References
1. Orona-Tamayo D., Paredes-Lopez O. Amaranth Part 1—Sustainable Crop for the 21st Century:
Food Properties and Nutraceuticals for Improving Human Health // Sustainable protein sources. —
Academic Press, 2017. — C. 239-256.
2. Sarker U., Oba S. Response of nutrients, minerals, antioxidant leaf pigments, vitamins, polyphe-
nol, flavonoid and antioxidant activity in selected vegetable amaranth under four soil water con-

152



TexHU4Yeckoe 1 KagpoBoe obecnevyeHMe NHHOBALMOHHbLIX TEXHONOIMA B CeNbCKOM XO3AMCTBEe

tent // Food chemistry. — 2018. — T. 252. — C. 72-83.

3. Lopez D. N. et al. Amaranth, quinoa and chia protein isolates: Physicochemical and structural
properties //International journal of biological macromolecules. — 2018. — T. 109. — C. 152-159.

4. D’Amico S., Schoenlechner R. Amaranth: its unique nutritional and health-promoting attributes
/I Gluten-Free Ancient Grains. — Woodhead Publishing, 2017. — C. 131-159.

5. Sanz-Penella J. M. et al. Effect of whole amaranth flour on bread properties and nutritive value //
LWT-Food Science and Technology. — 2013. — T. 50. — Ne. 2. — C. 679-685.

6. Janssen F. et al. Proteins of amaranth (Amaranthus spp.), buckwheat (Fagopyrum spp.), and qui-
noa (Chenopodium spp.): A food science and technology perspective // Comprehensive Reviews in
Food Science and Food Safety. — 2017. — T. 16. — Ne. 1. — C. 39-58.

YK 631.363.2
MPOU3BOJACTBEHHAS ITPOBEPKA U DKOHOMUNYECKASA
OIIEHKA CIIOCOFA JIBYXCTAJJUMHOI'O U3MEJBYEHUS 3EPHA
Apo3n C.A., BopoobeB H.A., K.T.H., JOLIEHT
BI'ATY, r. Munck, Pecny6nuka bemapych

Jlnst o1leHKH (PaKTHYEeCKOTO SKOHOMHUYECKOTo 3¢ (eKTa OT UCIOIb30BaHUs crlocoda IByXcTa-
JUIMHOTO U3MEJIBbYEHHUS 3€PHA, B KOTOPOM NPOLIECC U3MEIbUYCHU 3€pHA ITPOXOIUT 3a JBE CTYIICHH,
rZle Ha MEpBOIl CTYNEHH OCYLIECTBISIOT Ae(QOpMalUIO 3epHa C)KATUEM M CABUIOM JI0 BEJIMYMHBI,
HCKJIIOYAIONIeH KOMIIPECCMOHHOE CKaTHeE C MOCIEAYIOIIMM pa3pylIeHUEM 3€pHa yIapoM Ha BTOPOU
CTyIeHH, ObUIa IPOBE/ICHA €ro MPOU3BOICTBEHHAs MPOoBepKa Ha 0aze MHMHCKOTro pallOHHOTO YHH-
TapHOTO NMpeanpusiTus «ArpokoMouHaT «K1aHOBUUMY.

JUIs CHMOKEHUS SHEPrOEMKOCTH IIPOLIECCa HAa CTAAUK U3MENIbYEHHS 36PHA, a TAKKE JUI YIydIICHHs
TNOKa3aTeNnell N3MeNbuYeHns] HaMu TNPEAJIOKEHO Pea30BaTh B JJAHHOM KOMOHMKOPMOBOM IIEXY METOJ
JBYXCTaJMMHOIO U3MEIbUCHHS 3€pHA. B KauecTBe IEpBOM CTYIEHH IIPOLECCa IPEATIOKEHO UCIIOIb30-
BaTbh BAJIBLIOBBIN U3MEIILUNTENb, BTOPOU CTYIIEHN — MOJYJIb U3 TPEX MOJIOTKOBBIX H3MEIIbUUTENICH.

TexHonornyeckas cxema NPEATIOKEHHON KOMOMHHPOBAHHOW TEXHOJIOTUH JIBYXCTaJUHHOTO
U3MEIIbYCHMSI 3€pPHA IIPEJICTaBICHA HA PUCYHKE 1.
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1 — KoHBeliep MOJAIOIINI 3€PHO; 2 — BAIBIOBLIA n3MenbuuTeb JIB-3; 3 — KoHBe#ep pasrpy3Kd BaJbI[OBOTO U3MEIbUYH-
tenst JIB -3; 4 — OyHKep BECOBOI; 5 — KOHBelep pa3rpy3ku OyHKepa BECOBOI0; 8 — MOJIOTKOBbIE Apodmiku J[3B-5;
9 — KoHBeifep pa3rpy3KH MOJIOTKOBBIX Apoomitok /13B-5
Pucynok 1 — TexHonmornueckas cxema IByXCTaJUIHOTO H3METIbUEHHS 3epHa, BHEIPCHHAS
B MPVII «Arpoxombunar « 2K 1anoBuauny

[Tepen mpoBeneHneM MPOU3BOIACTBEHHON MPOBEPKH O0OOPYIOBAHMS JJIsl ABYXCTATUHHOTO U3-
MeJTbUCHUS 3epHA OBLIO MPOBENCHO CHATHE (PYHKIIMOHAIBHBIX TTOKa3aTeNleld paboThl MOIYIIS OJTHO-
CTaJAMIHOTO MOJIOTKOBOTO HW3MENbYCHHS B COOTBeTCTBHUU ¢ TpeboBanusmu TKIT 273-2010 wu
TKII 148-2008 [1, 2]. [Tony4eHHbIe JaHHBIC IPUBECHBI B TA0IUIIE 1.
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