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APPLICATION AMYLOS-FREE STARCH MILLET (PANICUM MILIACEUM L.)
VARIETIES

Prodanyk1 AM., Samborska' 0.V, Gorlachova® 0.V, Gorbachova® S.M., Sheliakina T.A?
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’Plant Production Institute nd. after V.Ya. Yuriev, Ukraine

Four amylos-free starch cultivars (Chabanivske, Zhyvynka, Osoblyve and Alternatyvne)
have high agro-morphological and grain characteristics. In this study it was revealed smut re-
sistance of waxy varieties. Addition of 2.5% or 5.0% flour waxy flour from amylos-free starch
cultivars to wheat flour improves the bread-making qualities of the latter and improves the total
bread-making scores.

Key words: millet, waxy cultivars, economically characteristics, biochemical quality of grain,
resistance to 13 smut races, waxy millet flour

Introduction. High nutritional value of amylose-free plants has been well known in Chi-
na and other Asian countries from olden times. A lot of crops such as such as rice (Oryza sativa),
wheat (Triticum aestivum), corn (Zea mays), barley (Hordeum vulgare) have waxy endosperm [1,
2, 3, 4]. Due to the valuable properties of amylose-free (waxy) starch (gel transparency, high wa-
ter-binding capacity, freezing — thawing resistance), it is of great importance for the food industry
— to manufacture semi-finished products, to improve the bread-making qualities of flour, as a
filler in sausages, canned foods, dairy products, etc. It deserves special attention in the manufac-
ture of baby, dietary and therapeutic foods, because amylose-free starch is easier digested by gas-
tric enzymes better than traditional starch. Amylos-free starch is used in pharmacology and cos-
metology, paper and textile industries, drilling wells, ore cleaning, iron and steel smelting [5, 6].

Amylopectin starch was established to be a competitor of corn amylopectin starch.
V.V. Kapustina found that the millet amylopectin starch corresponded to corn waxy starch in
terms of the main indicators [7].

Millet breeders in Ukraine have developed new advanced waxy cultivars with high yield
capacity, grain quality and smut resistance. These new amylose-free cultivars can be used in the
food and livestock feed industries. Addition of waxy millet flour to wheat flour improves the pal-
atability and culinary qualities of bread.

Our primary objective was to determine major economic and biological characteristics of
the waxy cultivars, which have been implemented into production in Ukraine, to assess the re-
sistance of these cultivars to 13 races of Sorosporium destruens (Schlecht) Yanki, which is the
causative agent of the most common and harmful disease of millet — smut, and to compare bread
baked with a small additive of flour from Chabanivske grain with bread baked without millet
flour.

Material and methods. Four amylose-free millet cultivars, which are in the Register of
Plant Cultivars of Ukraine were taken as the study material. Cultivars Chabanivske and Zhyvynka
were bred at the NSC Institute of Agriculture of NAAS, and cultivars Osoblyve and Alternatyvne
— at the Plant Production Institute named after V.Ya. Yuriev of NAAS.

The endosperm type (waxy or wild type) was determined in milled grain by an iodine col-
or reaction. Endosperm with amylose-free starch was reddish-brown and wild type endosperm
blue-black color in I,-KI solution [8] (Fig. 1).

The I,-KI reaction revealed that cultivars Chabanivske, Zhyvynka, Osoblyve and Alter-
natyvne had endosperm with waxy starch phenotype (reddish-brown stain).
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1. Cultivars Kharkivske 57 (wild type starch)
2. Cultivars Alternatyvne (amylase-free starch)
Fig. 1: Reaction of wild type and amylase-free starches with 1,-KI solution

The main economically important characteristics of waxy millet cultivars were done in
2018-2020. All biochemical analyses of millet grain quality (protein and starch contents in grain,
carotenoid content in groats) were performed at the Institute of Plant Production Institute named
after V.Ya. Yuriev of NAAS in 2018-2020, as L.P. Kuchumova and A.F. Kravets described [9].

To evaluate the resistance of the waxy cultivars under investigation to 13 smut races, sci-
entists of the Institute of Agriculture of NAAS sowed the seeds of these cultivars on the artificial
infection in a special phytoimmunological nursery in 2019-2020. Proir to sowing, millet seeds
were infected with spores at a dose of 0.3—0.7% of spores related to seed weight. All samples
were separately powdered with spores of each smut race. The sorus number per plot was counted
during seed maturation [9]. Resistance or susceptibility to 13 smut races was detected in accord-
ance with «Improvement of the Methodology for Assessing Millet Resistance to Smut Races on
Artificial Infection» [10]. The resistance to the phytopathogen was scored from 1 to 9 points ac-
cording to the international classification [11]:

1 point — S. destruens affected 76—100% of millet plants; 2 points — S. destruens affected
68—75% of millet plants; 3 points — S. destruens affected 51-67% of millet plants ; 4 points — S.
destruens affected 39-50% of millet plants; 5 points — S. destruens affected 26—-38% of millet
plants; 6 points — S. destruens affected 19-25% of millet plants; 7 points — S. destruens affected
11-18% of millet plants; 8 points — S. destruens affected <10% of millet plants; 9 points — S.
destruens affected 0% of millet plants.

The main technological indicators of the dough and bread were determined by the meth-
ods described in [12, 13]. Flour from waxy millet cultivars Chabanivske was added to flour from
spring wheat cultivar Myronivska in the following ratios: 5.0, 7.5 and 10.0% related to total
weight of flour.

Data were analyzed with ANOVA, and means were separated by an LSD using p<0.05.
All the analyses were done by using Statistical 13 Trail.

Results and discussion. Today, four waxy cultivars have been developed in Ukraine:
Chabanivske, Zhyvynka (Institute of Agriculture of NAAS of Ukraine), Alternatyvne and
Osoblyve (Plant Production Institute named after V.Ya. Yuriev of NAAS). All the cultivars give
high yields of seeds and have high values of economically important characteristics we can see in
Table. 1. Due to amylose-free starch, they can be grown for technical, food, medicinal purposes
or for the biofuel production. Cultivars Chabanivske and Zhyvynka ripen earlier — within 75 and
77 days, respectively. Hence farmers can grow these cultivars to get grain. Since cultivars
Osoblyve and Alternatyvne are late-ripening and their plants are tall they can be also used for
livestock feed.
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Table 1
The main economically important characteristics of waxy millet cultivars

Growing Plant Seed  1000-

Cultivars Originator Variety = Purpose  period, height, yeild, seed
days cm t/ha weight, g

Chabanivske NSC Institute of aureum  Grain 75 1100 38 77
Agriculture

Zhyvynka NSC Institute of aureum  Grain 77% 115.0 35 75
Agriculture

Osoblyve Plant Production aureum  Grain and
Institute named livestock 93 132.0 3.7 8.3%
after V.Ya. Yuriev feed

Alternatyvne Plant Production aureum  Grain and
Institute named livestock 100 163.0* 3.6 8.1
after V.Ya. Yuriev feed

*Significant difference at p<0.05.

Waxy cultivars usually contain of 11.0-12.5% protein, 72.0-74.0% of starch and 4.0-5.9
mg/kg of carotenoid [14]. There were no significant differences in the main biochemical parame-
ters of grain (protein, starch and carotenoid contents) between waxy cultivars Chabanivske,
Zhyvynka, Osoblyve and Alternatyvne on Table 2. However Ukrainian modern waxy cultivars
had a higher protein content (13.50—14.0%) and a higher carotenoid content (4.8—5.6 mg/kg) then
wild type cultivars. Thus, the grain of waxy cultivars is of high biochemical quality.

Table 2
The main biochemical parameters of grain from the waxy millet cultivars

Carotenoid content,

Variety Protein content, % Starch content, %
mg/kg
Chabanivske 14.00 73.0 5.0
Zhyvynka 13.50 73.0 5.6
Osoblyve 13.65 74.0 4.8
Alternatyvne 13.87 72.0 53

There were significant differences in the resistance to 13 smut races between Chaba-
nivske, Zhyvynka, Osoblyve and Alternatyvne (Fig. 2).

4 N

B Chabanivske

B Zhyvynka

Figure 2: Resistance of the waxy cultivars to 13 smut races
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Chabanivske is susceptible to all the smut races. Cultivars Osoblyve and Alternatyvne
were mid-resistant (only to two races Rs 1 [8 and 7 points, respectively] and Rs 10 [8 and 7
points, respectively] and highly susceptible to the other races. Only Zhyvynka was resistant to 8
smut races (Rs 1, Rs 4- Rs 7, Rs 9- Rs 11 — 9 points).

It is known that amylose-free starch is easier digested than amylase-amylopectin starch
and more fully assimilated in the gastrointestinal tract of humans and animals. Waxy wheat flour
(20-30%) is added to traditional wheat flour to improve the bread quality [9]. Thaking this into
account, we baked bread with the addition of waxy flour from millet cultivar — Chabanivske.

The main technological indicators of the dough (Table 4) indicated that the addition 2.5%
or 5.0% of waxy millet flour improved the dough extensibility (129.8 and 108.5 mm, respective-
ly), the P/L ratio the flour strength (to 261), without affecting the sedimentation index (32.0 and
30.0 ml, respectively).

Table 4
The main technological indicators of the dough containing various percentages of waxy
flour from millet cultivars Chabanivske

Dough resil- Dough ex- Flour Sedimenta-
Flour composition ience(P),  tensibility P/L Strength,  tion index,
mm (L), mm (W) ml
Control— wheat flour 1133 102.0 1.11%* 195 32.5%
0
Wheat flour +2.5% of 1208 1208 093* 261 32.0%
waxy millet flour
0
Wheat ﬂpur +5.0% of 1318 108.5 121 261%* 30.0
waxy millet flour
0
Wheat ﬂour +7.5% of 138.1 85.0 1.62 247* 28.0
waxy millet flour
0
Wheat flour +10.0% of 191 7% 93.8 0.98% 162 26.0

waxy millet flour
*Significant difference at P<0.05

Bread baked with a small additive waxy millet flour (2.5 or 5.0%) had a larger volume, bet-
ter appearance and palatability in comparison with bread made from flour mixture from wheat cul-
tivars with good bread-making scores (Fig. 3). The total bread-making scores was higher when am-
ylose-free flour was added to traditional one than for control bread made from pure wheat flour.
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1 — Control (wheat flour), 2-5 — +various amounts of waxy millet flour
Figure 3: Bread containing waxy flour from millet cultivar Chabanivske
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Conclusions. The waxy cultivars (Chabanivske, Zhyvynka, Osoblyve, Alternatyvne),

bred in Ukraine, noticeable for high values of economiccaly important features and grain quality
parameters. Farmers can grow cultivars Chabanivske and Zhyvynka for grain, while Osoblyve
and Alternatyvne can be also grown for livestock feed. Grain of waxy cultivars is of high bio-
chemical quality (the protein content is 13.50—14.0%; the carotenoid content is 4.8-5.6 mg/kg),
which is the same results as I.V. Yashovskiy [14]. Cultivars Chabanivske, Zhyvynka, Osoblyve
and Alternatyvne significantly differ in the resistance to 13 smut races. Zhyvynka was shown to
be the only cultivar with high resistance to 8 smut races (Rs 1, Rs 4-Rs 7, Rs 9—Rs 11 — 9 points).
Addition of 2.5% or 5.0% of waxy flour from millet Chabanivske to wheat flour improves the
bread-making qualities of the latter and the bread palatability according to O.I. Rybalka [5].
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BUKOPUCTAHHA COPTIB IIPOCA 3 AMUUVIOIIEKTHHOBHM THIIOM KPOXMAJIKO

[Mponanik AM.L Cambopchka 0.B., ['opmadosa 0.B.2, I'opbauoBa C.M.%, lllenskina T.A.>
'HCIT [acturyt 3emnepooctBa HAAH, Ykpaina
*IuctutyT pociuununTBa imMeri B.S. Op'ea HAAH, Vkpaina

Marepiann Ta MeToau. 3a eKCIepUMEHTAIBHUN MaTepiay Oylio B3ATO YOTHPHU COPTH Mpoca 3
aMUIONIEKTUHOBUM THUIOM (waxy) kpoxmainto YabaniBewke, Kusunka (HCL] Incturyt 3emie-
pobctBa), Ocobnue Ta AnbrepHatuBHe (IHcTuTyT pocnuunaunTBa iMeHi B.S1. FOp'ea). OcHo-
BHI LIHHI FOCHOJAPChKI XapaKTePUCTUKU COPTIB Ta iX 610XiMiYHI BJACTUBOCTI 3epHa BUBUYEHO
B 2018-2020 pp. Ouinky criiikocTi waxy-copTiB 10 13 pac caxxku Oyno mposeneHo 3a 9-
0aJIbHOIO IIKAJIOK0 3T1IHO MIXKHApOJHOMY KiacudikaTopy. ['0l0BHI TEXHOIOTTUHI TOKA3HUKU
TICTA Ta OLIHKY SIKOCT1 XJ110a 3 cymimii OOpoIIHa SpoBOi MUIEHHII copTy MHpOHIBChKa 1 060-
pourHa 3 3epHa copTy YabaHiBCbKe MPOBOAMIIM 3TiIHO YMHHMX METOAMK. bopomHo 3 mpoca
JoaBaiid 1o OOpOIITHA 3 MINEHUI Y criBBiAHOIEHH 2.5, 5.0, 7.5 ta 10.0% .

MeTo10 HammMX JOCIiIKEHb OYJI0O BCTAHOBUTH IPOSIB OCHOBHHX IIHHUX TOCIOAAPCHKUX O3HAK,
610XIMIYHUX BJIACTUBOCTEHN Ta CTIMKOCTI A0 13 pac caXKu COPTIB Mpoca BITYU3HAHOI CENeKIii
3 aMUJIOTIEKTUHOBUM TUIIOM KPOXMAJIIO Ta BU3HAYUTH ONTUMAJIbHE CIiBBITHOLIEHHS MPOCSHO-
ro 6opoiiHa 3 GOPOUTHOM SPOi MIIEHUII] B CYMIIIL /IS BUMTIKAHHS XJ110a.

OOroBopeHHsI pe3yJbTaTiB. 32 pe3ylbTaTaMyd HayKOBOi poOOTH BCTaHOBIIEHO, 1[0 WaXy-COPTH
poca BiJIPI3HAIOTHCS 32 CBOIMH LIIHHUMU T'OCTIOIAPChKUMHU 03HaKaMHu. Tak, coptu YabaHiBChb-
ke 1 J)KuBrnHKa MaroTh KOPOTKHI BererauiiHuil mepion, B cepeanboMy 75 1 77 nib, a coptu
OcoOnuBe Ta AnbrepHaruBHe — 93 1 100 116 BinmosigHO. Bucokopocni coptu OcoOmnuBe 1
AJNbTepHaTUBHE MOXKHA TaKOX BHUPOILYBaTH I TOMIBII TBapHH. 32 G10XIMIYHUMHU MOKa3HU-
KaM{ Cy4acHI aMUJIOTIEKTHHOBI COPTH CYTTEBO HE BIIPI3HSUIUCS BiJl IHIINX, ajle MaJld BUCOKUN
BMicT Ouka (13,50-14,0%) 1 xkapotuHoiniB (4,8—5,6 MI/Kr). AMUIONEKTUHOBI T€HOTHUIIH 1CTOT-
HO PI3HWINCH 3a CTiHKicTIO 710 caxkku. Copt YabaHiBCchbKe ypakyBaBcs 13 pacamu CaXkKH, cop-
TH AnbrepHatuBHE Ta OcoOirBe MaM CTIMKICTh Ha piBHI 8 Ta 7 GamniB 1o 1 Ta 10 pac. Copt
JKvBuHKa moka3aB BUCOKY CTIHKICTb /10 8 pac caxku: Rs 1, Rs 4—Rs 7, Rs 9—Rs 11 — 9 0Oanis.
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JlogaBaHHs1 OOpOIIHA 3 BAKCi-IIpOca MOKPAIIYyBaJIO IPYKHICTh 1 PO3TSKHICTD TicTa, IMiABUILY-
BaJI0 30a71aHCOBAHICTh NUX (DI3UYHUX BIACTHBOCTEH TicTa Mik CO0O00, MOMIMITYBAJIO CHITY 00-
poIlHA, aje He BILUTUBAIO HA MOKAa3HUK ceauMeHTarlii. X0, BuneueHuit 3 rogaBansasm 2,5%
a6o 5,0% Oopomrna 3epHa YabaniBcbke 10 OopomrHa sipoi nuieHuii MupoHiBcbka MaB OiJib-
Ui 00°‘eM, Kpalyii CMakK 1 30BHIIIHIN BUTJISAI MTOPIBHSIHO 13 CTAaHIAPTOM.

BucnoBku. CopTu 1poca 3 aMiJIONeKTHHOBUM TUIIOM Kpoxmanto (YabaniBceke, XKuBunka, Oco-
O6nmuBe, AJbTEPHATUBHE), CTBOPEHI B YKpaiHi, XapaKTepPU3YIOTHCS KOMILJIEKCOM I[IHHUX TOCIIO-
JApChKUX O3HAK Ta BUCOKHUMH MOKA3HUKAMU SKOCTI 3epHa. OCHOBHUM HAaIIPSIMOM BHUKOpPHC-
TaHHs IUX COPTIB € 3epHOBHUI Ta KopMmoBHi (OcobnuBe 1 AnbrepHaruBae). Copt JXKuBuHKa
XapaKTepU3yeThCsl BUCOKOIO CTiHKicTIO (9 6aniB) no 8 pac caxku (Rs 1, Rs 4-Rs 7, Rs 9-Rs
11). lonaBanus GopomrHa copTy YabaHiBChKe 10 MIIEHUYHOTO MOKpAIye HOro Xjibomnekap-
CBKI SIKOCT1 Ta CMaK XJ110a, IJIIBKU IIPU LIOMY € JT0OJIaTKOBOIO KJIITKOBHHOIO, SIKa CIPHUSE TPaB-
JICHHIO.

Knrwuoei cnosa: npoco, aminonekmunie mun Kpoxmanto, YiHHA 20CNO00AapCcbKa 03HAKA,
OioximiuHa sAKicmob 3epHa, cmilukicms 00 13 pac caxcku, 60pouHo

HCIIO/IB3OBAHHUE COPTOB ITPOCA C AMHJ/IOIIEKTHHOBBIM THIIOM
KPOXMAJIA

[Iponanux A.M.,1 Cambopckas O.B.l, lNopnauera O.B.z, l'op6aueBa C.H.z, [ensikuna T.A.
HCII Unctutyt 3emnenenus HAAH, YKpaI/IHal
WnctutyT pacrenneBoactsa umenn B 5. FOpsesa HAAH, Vipanma®

MatepuaJjbl 1 MeTObl. B KauecTBe 3KCIIEpUMEHTAILHOTO MaTepuaa ObUIM B3SIThl YETBIPE COP-
Ta Mpoca ¢ aMMUJIONEKTUHOBBIM TUIOM Kpaxmana YabGaniBceke, JKusunka (HCL] MuctutyT
semienenusi), OcobmmBe n AnbrepHatuBHe (MHCTHTYT pacTtenneBojacTBa nmenu B.S. Opwe-
Ba). OCHOBHBIE LIEHHBIE X03iCTBEHHbIE XapaKTEPUCTUKU COPTOB U UX OMOXMMHUYECKHE CBOM-
ctBa 3epHa oueHeHbl B 2018-2020 rr. ['1aBHbIE TEXHOIOTMYECKUE NTOKA3aTENIN TECTA U OLEHKY
KauecTBa XJieba U3 CMECH MYKH SIpOBOM MIIEHUIbI copTa MUPOHOBCKAs U MyKHU U3 3€pHA COp-
Ta YabaHiBChbKE MPOBOAMIIM COTIIACHO ACUCTBYIOIIUM MeTOJMKaM. MyKy U3 3epHa mpoca J0-
0aBIISTN B MIIEHUYHYIO MYKY B nponopuuu 2,5, 5,0, 7,5 u 10,0%.

Iesblo HamuX Mccae10BaHUN OBIJIO U3YYHUTh IJIaBHbIE IIEHHbIE XO3HCTBEHHBIE PU3HAKHU, OHO-
XUMHUYECKHE CBOMCTBA M YCTOMUMBOCTH K 13 pacaMm TOJOBHH COPTOB MpOca YKPAaMHCKOW ce-
JEKUMU C aMWIONEKTHHOBBIM THUIIOM Kpaxmaja, ONpPENelIUTb ONTUMAJIBHOE COOTHOLIEHHE
CMECHU MPOCSIHOM MYyKH M MYKH SPOBOI1 MIIIEHUILIBI U151 YIy4IIEHHUs KayecTBa XJieba.

OO0cy:xnenune pe3yabTatoB. [lo pe3ynbraraM HaydHOIl paOOTBl YCTaHOBJIEHO, YTO Waxy-copTa
Ipoca OTIMYAIOTCS [0 CBOMM IIEHHBIM XO34MCTBEHHBIM Npu3HakaM. Tak, copra YabaHiBCbke
n JKMBHHKA MMEIOT KOPOTKMI BETeTallMOHHBIN nepuoa, B cpenHeM 75 m 77 CyTok, a copTa
Ocob6nuBe u AnbrepHatuBHe — 93 1 100 cyTok cooTBeTCTBEHHO. BBIcOKOpOCBIE copTa Oco06-
JUBE U AJbTEpPHATUBHE MOXKHO TaKXKe BbIpAlMBaTh JJIi KOPMIJIEHUS KUBOTHBIX. [lo Omoxu-
MUYECKUM IIOKa3aTeNIsIM COBPEMEHHBIE aMMIJIONEKTUHOBBIE COPTa CYIIECTBEHHO HE OTJIMYa-
JIMCh OT JPYTUX, HO UMEH BBICOKOE cozepkanue oenka (13,50—-14,0%) u xkapotruHOn10B (4,8—
5,6 MI/KT). AMUJIONIEKTUHOBBIE T€HOTUIIBI CYILIECTBEHHO Pa3JInYaJIUCh 110 CTOMKOCTH K TOJOB-
He. Copt YabaHniBcbke mopaxascs 13 pacamu royioBHH, copta AnbrepHatuBHe U OcobiuBe
UMeNU yCTOWYMBOCTH Ha ypoBHE 8 1 7 6amnoB k 1 u 10 pacam. Copt XKuBHHKa 1MoKa3ai BbICO-
KYIO0 yCTOHYMBOCTH K 8 pacam rosioBHu: Rs 1, Rs 4—Rs 7, Rs 9-Rs 11 — 9 6annos. [loGaBnenue
MYKH M3 Waxy-IIpoca yJaydliajlo YOPYrocTb U pacTsDKUMOCTh TECTa, MOBBIIIANI0 cOaaHCUPO-
BaHUE THX (PU3UYECKUX CBOMCTB TecTa MEXAY COOOH, ymydIianao CHIy MyKH, HO HE BIHUSIIO
Ha TIOKa3aTellb CeUMEHTAIlMU. XJ1e0, BhINeUeHHBIN ¢ nodaBieHueM 2,5% wumm 5,0% myku u3
3epHa copta YabaHIBChKE K MYKE SpOBOU MIIEHHUIIBI MUPOHOBCKas UMeN OONBIIUNA 00beM,
JYYIIMHA BKYC ¥ BHEIIHUNA BUJI TIO CPABHEHMIO CO CTAHIApPTOM.

BoiBoabl. Waxy-copra (YaOaniBchke, JKuBunka, OcobnuBe, ANbTepHAaTHBHE), CO3JJaHHBIE B
VYkpauHe, XapakTepu3ylTcs [IEHHBIMU XO03SIICTBEHHBIMHU IIPU3HAKAMU U BHICOKMMH TIOKa3aTe-
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JSIMH KadecTBa 3epHa. OCHOBHBIM HalpaBJIEHUEM HCIIOJIb30BAHUS ATUX COPTOB SBISETCA 3€p-
HOBOH 1 kKopMOBOil. CopT JKuBHUHKA XapaKTepU3yeTCs BBICOKOW CTOMKOCTHIO (9 GamioB) k 8
pacam rosioBHu (Rs 1, Rs 4-Rs 7, Rs 9-Rs 11). /lo6aBnenue myku waxy-npoca copra Ya-
0aHIBChbKE K MIIEHUYHOM MyKe YIIydlIaeT ero XJieOoneKapHble Ka4yecTBa U BKYC XJe0a, IIICHKU
IIPU STOM SBIISIIOTCS TOTIOJIHUTEIBHON KJIETUATKOM, KOTOpasi CIOCOOCTBYET MUILIEBAPEHHUIO.

Knrwoueswie cnosa: npoco, Waxy-copm, yenHbwlil X03aUCMEEHHbI NPUSHAK, OUOXUMUYECKUE
nokaszamenu 3epHa, cmouxocms K 13 pac 2on06Hu, Waxy-myka uz npoca

APPLICATION AMYLOS-FREE STARCH MILLET (PANICUM MILIACEUM L.)
VARIETIES

Prodanyk1 AM., Samborska' O.V., Gorlachova® 0.V, Gorbachova® S.M., Sheliakina T.A2
INSC Institute of Agriculture of NAAS, Ukraine,
2Plant Production Institute nd. after V.Ya. Yuriev, Ukraine

Materials and methods. Four amylopectin varieties Chabanivske, Zhyvynka (NSC Institute of
Agriculture) and Osoblyve and Alternatyvne (Institute of Plant Industry named after V.Ya.
Yuriev) were taken as experimental material. The main economically valuable characteristics
of the varieties and their biochemical properties of grain were made in 2018—-2020. The main
technological indicators of the dough and the assessment of the quality of bread from a mix-
ture of spring wheat flour of the Myronivska variety and grain flour of the Chabanivske varie-
ty were carried out in accordance with the current methods. Millet flour was added to wheat
flour in proportions of 2.5, 5.0, 7.5 and 10.0%.

The purpose of our research was to study the main economically valuable traits, biochemical
properties and resistance to 13 smut races of Ukrainian amylopectin varieties of millet and to
determine the optimal percentage of adding millet flour to spring wheat flour to improve the
quality of bread.

The discussion of the results. According to the results of scientific work, it has been established
that millet waxy varieties differ in their economically valuable characteristics. So, varieties
Chabanivske and Zhyvynka have a short growing season, on average, 75 and 77 days, respec-
tively, and varieties Osoblyve and Alternatyvne — 93 and 100 days, respectively. Due to the
increased height of the plants of the Osoblyve and Alternatyvne varieties, they can also be
grown for animal feed. In terms of biochemical parameters, modern amylopectin varieties did
not differ significantly, but showed a high content of protein (13.50-14.0%) and carotenoids
(4.8-5.6 mg/kg). Amylos-free starch genotypes varied significantly in terms of head smut re-
sistance. Variety Chabanivske was affected by 13 smut races, varieties Alternatyvne and
Osoblyve received 8 and 7 points in 1 and 10 races. Variety Zhyvynka showed high resistance
to 8 smut races: Rs 1, Rs 4-Rs 7, Rs 9—Rs 11 — 9 points. The addition of flour from amylos-
free starch millet improved the elasticity and extensibility of the dough, increased the balance
of these physical properties of the dough with each other, improved the strength of the flour,
but did not affect the sedimentation rate. Bread baked with the addition of 2.5% or 5.0%
Chabanivske grain flour to the Myronivska spring wheat flour had a larger volume, better taste
and appearance compared to the standard.

Conclusions. Waxi varieties (Chabanivske, Zhyvynka, Osoblyve, Alternatyvne), were developed
in Ukraine, are characterized by high economically valuable traits and high indicators of grain
quality. The main use of these varieties is grain and fodder. The Zhyvynka variety is character-
ized by high resistance (9 points) to 8 races of smut (Rs 1, Rs 4-Rs 7, Rs 9—Rs 11). The addi-
tion of Chabanivske grade waxy-millet flour to wheat flour improves its baking qualities and
the taste of bread, while the films are additional fiber that promotes digestion.

Key words: millet, waxy cultivars, economically characteristics, biochemical quality of grain,
resistance to 13 smut races, waxy millet flour
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