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Abstract

Background. The quality of rice products, their physical properties and nutri-
tional value depend on the degree of grain processing, including its polishing, which
removes the surface shells and the germ. The task of the work is to assess the effect
of the degree of grain polishing of Russian-bred rice varieties with different grain
sizes and shapes on the physical (technological) traits of the grain.

Purpose. The goal of the study was to assess the influence of the grain polish-
ing degree of Russian-bred rice varieties with different grain sizes and shapes on
the physical (technological) traits of the grain.

Materials and methods. The research material included the following varieties:
Favorit, Veles, Trio, Regul 2, Forsazh, Strombus, Prestige, Vector, most of which
are approved for use. The set of parameters for assessing grain quality included the
following indicators: grain size, vitreousity, grain fracturing, total milling yield,
head rice content, and bran yield during polishing. The duration of polishing was
50, 90, and 120 seconds.

Results. The mass of 1000 absolutely dry grains was in the range of 25.6-26.6
g in the group of medium-weight varieties and 28.4-33.1 g in the group of large-
grain rice varieties. In the group of large-grain varieties, the varieties Forsazh and
Strombus were the most resistant to intensive polishing, the varieties Prestige and
Regul 2 were the least resistant; in the group of medium-weight varieties, the cor-
responding indicators of the head rice content were significantly lower.

Conclusion. Significant dynamics of the indicators was noted already at the ini-
tial stage of grain polishing (90 s) in the rice varieties Favorit and Strombus for the
indicator “head rice content”, Favorit and Utes - for the bran yield; at the stage of
120 s - in the vari-eties Regul 2 and Vector, Prestige for all traits, the varieties Trio
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and Forsazh for the indicators “total milling yield” and “bran yield”. Equivalent
changes in the indicator of traits with different degrees of polishing were typical for
the varieties Strombus and Utes for the indicator of total milling yield; Trio, Utes
and Forsazh- for the head rice content and the variety Strombus - for the bran yield.
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Hayunast cratbst

BJIUAHUE CTENNEHU IVIN®OBAHUSA
HA TEXHOJTOI'MYECKUE INTPU3HAKH 3EPHA
PA3JIMYHBIX COPTOB PUCA

3.10. Ilanynosa, H.I. Tymanpan, C.C. Yuxcuxosa,
P.H. Tpoan, T.b. Kymeitko

Annomayus

Oo6ocHoBaHme. KauecTBO pUCOMIPOIYKTOB, UX (PU3UUCCKUE CBOIMCTBA U TTHIIIE-
Basi IIGHHOCTH 3aBHCAT OT CTEIIEHN 00pabOTKY 3epHa, B TOM YHUCIIE €ro MuTH(oBa-
HUsI, IPU KOTOPOM YIAJISIFOTCSI IOBEPXHOCTHBIE 000I04KU U 3aponsiil. B pabore
IIOCTaBJICHA 33j1a4a MPOBECTH OLCHKY BIHSHUS CTEIEHH HUTH(OBAHUS 3€pHA CO-
PTOB prCca POCCHHCKON CEJEKIUH C PA3IMIHON KPYIMHOCTBIO B (HOPMOIi 3epHOBKU
Ha Qu3nyecKue (TEXHOJOTHUECKUE) IPU3HAKY 3epHA.

Iesb. Lenbro nccaenoBanus SBISIIACH OLIEHKA BIMSHUS CTEIEHH HUTH(OBaHNS
3epHA COPTOB PUCA POCCUICKOM CENEeKINH ¢ Pa3IMYHON KPYIMHOCTBIO U (hOopMOit
3€pPHOBKHU Ha (pU3nUeCKUe (TeXHOIOIMYECKUE) IPU3HAKYU 3€pHA.

MarepuaJsbl 1 MeToabl. MaTepuaaoM UcceI0BaHus CiTy>kunu copra DaBopur,
Benec, Tpuo, Peryn 2, ®opcax, Ctpomoyc, [Ipectmk, Bekrop, OOIBIIHHCTBO U3
KOTOPBIX JIOITYIIIEHO K UCIIOJIb30BAHUIO. B KOMILIEKC ITapaMeTpoB OLEHKH Ka4ecTBa
3epHa BXOIMJIM [10KA3aTelIH IPU3HAKOB: KPYITHOCTH, CTEKJIOBUIHOCTH, TPELIMHOBA-
TOCTH 3€pHa, 00IIET0 BBIXOA KPYIIbI, COIEPIKAHMS IIETOTO SAPa U BHIXOIA MYUKH
npy mumdosanny. JmurensHocTs nutrdoBanus: 50, 90, 120 cexyHx.

PesyabraTel. Macca 1000 a. c. 3epeH Haxoauack B n1uanaszone 25,6-26,6 T B
TpyTIe CPeIHUX 10 Macce copToB U 28,4-33,1 T B rpymnime KpymHO3epHBIX COPTOB
puca. B rpynme kpynHo3epHbix copra Popcax u CtpomOyc Ol Haubosee ycToi-
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YHMBBI K HHTEHCUBHOMY ILTH(OBaHuI0, copta [Ipectik u Peryn 2 - HaumeHee; B
IPYIIIIE CPETHUX 10 MACCE COPTOB COOTBETCTBYIOIIHE MOKA3ATEIN COJCPIKAHNU 1ie-
JIOTO si/Ipa B KpyIne ObUIM 3HAYUTEIILHO HIIKE.

3akurodyenne. bouta oTMeueHa 3HaUMTENbHAS TMHAMUKA TIOKa3aTesel yxe Ha
HavasibHOM 3Tarne nuuMdosanus 3epHa (90 ¢) y copros puca @asopur u CtpomOyc
JUIsl TIOKa3aTells «CoAepKaHHe 1eJI0ro sapa», @aBoput u YTec — 1JIs BBIXOA Myd-
ku; Ha otane 120 ¢ —y coproB Peryn 2 u Bekrop, [IpecTik m1st Bcex MpU3HAKOB,
coproB Tpuo u Dop-cax AJst mokaszaTesnei «oOIUi BEIXOI KPYIIBD» U «BBIXOJ MYyd-
Ki». PaBHO3HAUHBIM U3MEHEHHEM MOKa3areseil MPU3HAKOB MPHU Pa3IHYHOM cTe-
neHy muMoBaHus XapakTepu3oBauch copra CtpomOyc n YTec i mokasaresns
o6mero Bbrxona Kpymel; Tpuo, YTec u @opcax — 1u1sl BEIXO/A ET0T0 SIIpa U COPT
CrpomOyc — U1 TOKa3aTels BhIXOAA MYUKH.

KuioueBble cjl0Ba: pUC; TEXHOIOTHYECKUE TPU3HAKN; KA4eCTBO PUCA; CTEIICHb
nUTHOBAHHS

Jas uurupoanus. [lanynosa, 3. 0., Tymanssn, H. I, Umwxkukosa, C. C.,
TposiH, P. H., & Kywmeiixo, T. b. (2025). Biusinue crenenu numdoBaHus Ha TeX-
HOJIOTHYECKHUE MTPU3HAKHN 3epHA Pa3InIHbIX COPTOB puca. Siberian Journal of Life
Sciences and Agriculture, 17(6-2), 376-392. https://doi.org/10.12731/2658-6649-
2025-17-6-2-1552

Introduction

Rice (Oryza sativa L.) is considered the main source of energy and nutri-
ents for more than half of the world’s population [1]. Consumer preferences
for rice depend on the cultural traditions of the population and are associated
with various grain quality parameters, including the amylose content of the
reserve starch.

The rice caryopsis is a grain, in which the seed is covered with an outer coat
(pericarp), developing from the walls of the ovary. Behind the pericarp are two
layers of cells, which are the seed coat. The outer layer of the endosperm, adja-
cent to the coat, is filled with aleurone grains, rich in protein. The inner, central
part of the endosperm consists of starch grains. In the lower part of the grain is
the embryo, the length of which does not exceed 1/3 of the grain length. The
embryo contains a significant amount of fat [2].

Rice is consumed mainly in the form of milled rice, the production of which
involves a range of technological operations aimed at improving its consumer
properties, the most important of which are the processes of hulling and polish-
ing. During the hulling process, the flower films are removed, and during pol-
ishing, the peripheral layers of the grain (outer and seed coats), the germ, and
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partially or completely the aleurone layer are removed, which form a by-prod-
uct - rice bran. Husked rice is relatively rich in vitamins and contains thiamine
(B,), riboflavin (B,), nicotinic acid (PP) and some others. Industrial enterprises
usually polish rice to improve the physical and taste qualities of rice grains and
stability during storage [1; 3].

The nutritional value of rice is one of the most important indicators of its
quality. The main purpose of polishing is to separate the germ, outer and seed
coats from the grain endosperm. The degree of removal of the grain layers is
determined by the polishing degree, which determines the whiteness of the rice
[4]. Kernels that have undergone different degrees of polishing have different
functional and taste properties [5; 6].

Polished rice consists mainly of carbohydrates (80%) and a small amount
of proteins (6-7%), minerals, fats, etc. The proteins contained in rice are par-
ticularly nutritious, rich in the essential amino acid lysine and hypoallergenic.
It has been shown that 61% of mineral elements and about 84.2% of kernel
proteins are concentrated in the outer endosperm, and with further polishing
their concentration decreases [7]. The central part of the endosperm is mainly
composed of starch (84.6%). The ratio of magnesium and potassium has a great
influence on the viscosity of rice [8].

Wang et al. (2014) suggested that the degree of polishing has little effect on
cooking and taste of rice, but has a significant effect on nutrient content.

Chagam Koteswara Reddy from Pondicherry University, India (2017) in
his research claimed that 9% polishing resulted in decrease in moisture, ash,
protein and fat content in pigmented rice while carbohydrate content (including
amylose) increased in pigmented rice. Monks J.L.F. et al. from Federal Uni-
versity of Pelotas, Brazil (2013), Roy R. et al. from National Food Research
Institute, Japan (2008) also reported that fat content in brown rice decreased
with 12% polishing.

Differences in the amount and composition of the bran formed during grain
polishing may arise depending on the characteristics of genotypes, environ-
mental conditions and agronomic cultivation practices [1]. Research by Belgian
scientists has shown that the loss of protein content is lower in pigmented rice
(from 3.08% to 5.02%) due to polishing (9%), which was possible due to the
fact that the absolute protein content in the endosperm of rice grains is higher
than in the bran layers [11].

The amylose content plays a decisive role in determining the taste of rice
grains [12] and in the cooking process, it affects the viscosity of the starch
dispersion and the consistency of cooked rice [4]. With an increase in the de-
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gree of polishing, the amylose content increases. With an increase in the du-
ration of grain polishing of eleven varieties, an increase in the concentration
of amylose, nitrogen, minerals towards the center of the grain was found, and
the outer parts of the grain were rich in phosphorus, magnesium, potassium
and manganese [7]. These results indicated that the outer part contains vari-
ous compounds other than starch, while the inner part contains relatively pure
starch. Rice flavor and other characteristics can be improved by controlling
the polishing degree.

Analysis of the relationship between protein content and the polishing de-
gree showed that protein is unevenly distributed in the kernel of husked rice
[13]. Increasing the degree of polishing rice grains leads to the loss of essential
amino acids such as glutamic acid, lysine and tartaric acid, which are mainly
responsible for the aroma and taste qualities when cooking rice [5]. Varietal re-
sponse to polishing was found, with iron content loss ranging from 25 to 84%
for different varieties. Like other nutrients, selenium was also lost during pol-
ishing [14]. Important functions of selenium include its antioxidant properties
and its ability to perform enzymatic functions, making it an essential element
of food products [15].

Evaluation of the physicochemical and biochemical quality traits of rice
varieties with different degrees of polishing is necessary for developing op-
timal modes of processing grain of different varieties in order to preserve the
necessary nutrients in rice.

Purpose. The goal of the study was to assess the influence of the grain pol-
ishing degree of Russian-bred rice varieties with different grain sizes and shapes
on the physical (technological) traits of the grain.

Materials and methods

The material for the study was the grain of medium-weight and large and
medium-grain rice varieties grown at the experimental production site of the
Federal Scientific Rice Centre and in rice-growing farms of Krasnodar region
in 2024 (Table 1). The variety Favorit was used as a standard. The studied
rice varieties Favorit st, Veles, Trio, Regul 2, Forsazh, Strombus, Prestige,
Vector are included in the State Register of Breeding Achievements approved
for use in the North Caucasus region. When the seeds reached full ripening,
rice grain samples were collected (full ripening phase). The panicles were cut,
dried to a standard grain moisture content of 14% and stored. The grain size
was determined by the trait of “mass of 1000 absolutely dry grains” in accor-
dance with GOST 10842-89 “Grain of cereal and legume crops and oilseeds”
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using the ELVIZ-2 moisture analyzer, the ASESh-8-2 air-thermal measuring
unit and the SLY-C automatic seed counter. Vitreousity was determined ac-
cording to GOST 10987-76 “Grain. Methods for determining vitreousity”.
Fracturing and vitreousity were assessed in transmitted light using the DZZ-3
device. The morphological grain traits (grain shape) were determined by its
linear dimensions on the scanner (image analysis system LA 2400, WinFO-
LIA using the Seedling computer program, Canada). The quality traits of the
milled rice were assessed under certain parameters: moisture 10—14%, shaft
rotation speed 600-900 rpm. The rice grains were hulled and polished on a
Yasar Makina CRM 125 2T unit (Turkey) for 50 (46), 90 (87), and 120 (117)
seconds. Technological quality traits were determined by standardized meth-
ods: grain size by the mass of 1000 absolutely dry grains (mass of 1000 a.d.
grains) - according to GOST 10842-89. The yield of polished rice was deter-
mined according to GOST R 50438-92. Total milling yield, head rice content,
the percentage of crushed rice (kernels that were less than two-thirds of the
grain length were considered crushed) were determined. The duration of grain
polishing was 50, 90, 120 seconds.

Statistical processing was performed in Excel (M), standard error of the
mean (+SEM), LSD at 5% significance level.

Table 1.
Research material — Russian-bred rice varieties
Variety Patent Group of varieties according to grain shape

Favorit, st Ne 7226 medium-grain
Utes - medium-grain
Veles Ne 10934 medium-grain
Trio Ne 13458 medium-grain
Regul 2 - medium-grain
Forsazh Ne 13457 medium-grain
Strombus - medium-grain
Prestige Ne 12435 medium-grain
Vector No 86788 medium-grain

Results and discussion

The research included differentiation of varieties by grain size and shape
(Table 2). The group of medium-grain varieties with medium grain weight in-
cluded the varieties Utes, Veles, Trio; the group of medium-grain large-grain
varieties included Favorit, Regul 2, Forsazh, Strombus, Prestige, Vector.
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With different grain polishing intensities, the kernels differed in color (Fig. 1).

1 2 3 4 5

Fig. 1. Rice grain, husked rice, polished rice.
1 - rice grain, 2 - husked rice, 3 - rice polished for 50 s, rice polished for 90 s,
rice polished for 120 s.

When rice is husked, the seed coat and outer coat of the grain are preserved.
When polished for 50 s, the germ and seed coat are partially preserved, as evi-
denced by the cream color of the kernel. When polished for 90 s, traces of the
seed coat are visible on the surface of the kernel, the germ is absent. When pol-
ished for 120 s, all kernels are typically white, while the germ, seed coat and
outer coat are completely removed, the kernel is the endosperm.

The assessment of physical (technological) quality traits was carried out
based on the characteristics of grain size, shape, filminess, vitreousity, and
fracturing (Table 2).

The weight of 1000 a.d. grains was in the range of 25.6-26.6 g in the group of
medium-weight varieties and 28.4-33.1 g in the group of large-grain rice variet-
ies. The highest value of the trait was noted in the medium-weight variety Utes
(26.6 g) and in the large-grain variety Strombus (33.1 g), which was 3.5 g lower
and 3.0 g higher than the values of the standard variety Favorit, respectively.

The filminess of the studied rice varieties was within 16.8-22.8% in the
group of medium-weight varieties and 16.2—19.2% in the group of large-grain
varieties. The highest value of the trait was noted in the varieties Utes (22.8%)
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and Regul 2 (19.2%), which exceeded the filminess of the standard variety Fa-
vorit by 4.2 and 0.6%, respectively.

Table 2.
Characteristic of rice varieties by technological grain quality traits

Mass of 1000  Gran length-to-  Filmi-  Vitreous- Fractur-

Ne Variety a.d. grains, g width ratio (I/b)  ness, % ity, % ing, %
medium-weight rice varieties
1 Utes 26,6+0,10 2,5+0,06 22,840,21 99+1,15 38+0,58
2 Veles 25,9+0,06 2,4+0,10 16,8+0,10 98+1,53 22+1,00
3 Trio 25,6+0,20 2,8+0,10 20,0+0,25 90+1,25 27+1,73
large-grain rice varieties
1 Favorit st 30,1+0,08 2,4+0,10 18,6+0,15 75+1,75 19+1,10
2 Regul2 29,4+0,20 2,4+0,08 19,2+£0,22 90+1,10 88+1,15
3 Forsazh 31,9+0,10 2,3+0,20 16,6+0,17 80+1,60 21+1,73
4 Strombus 33,1+0,15 2,5+0,17 16,2+0,18 89+1,32 171,00
5 Prestige 29,1+0,22 2,3+0,15 18,6+0,21 87+1,45 45+1,73
6 Vector 30,6+0,17 2,3+0,10 19,0+£0,23 85+1,10 71+1,52
LSDs

Vitreousity in the group of large-grain varicties was average and varied
within the range from 80 to 90%. The highest value of the trait was noted in
the variety Regul 2 (90%), which exceeded the trait value in the standard vari-
ety Favorit by 15%. In the group of medium-weight varieties, vitreousity was
highest in the variety Utes (99%), and lowest in the variety Trio (90%).

Grain fracturing ranged from 22 (Veles) to 38% (Utes) in the group of me-
dium-weight rice varieties and from 17 (Strombus) to 88% (Regul 2) in the
group of large-grain varieties. The variety Regul 2, with high vitreousity, ex-
hibits high cracking.

Analyzing the values of the traits by groups, we concluded that the filminess
and vitreousity were higher in medium-weight varieties. The medium-weight
variety Utes and the large-grain variety Strombus were recognized as the best
quality varieties.

The results of the influence of the polishing degree on the total yield of pol-
ished rice and the head rice content for medium-weight and large-grain variet-
ies are presented in Tables 3, 4 and in Figures 2, 3. The total yield of polished
rice was the highest for all medium-weight varieties in the experiment when
polished for 50 seconds (73.3% for Utes, 74.6% for Veles and 73.2% for Trio)
(Table 3).
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Table 3.
Characteristics of medium-weight medium-grain rice varieties by polishing intensity

Polishing time, s

Variety Indicator 50 9 120
Utes total yield of polished rice, % 73,3 68,2 65,3
head rice content,% 82,3 81,6 81,0
bran, % from grain 3,9 9,0 12,0
Benec total yield of polished rice, % 74,6 73,2 65,5
head rice content,% 82,0 81,8 80,8
bran, % from grain 8,6 10,0 17,7
Tpuo total yield of polished rice, % 73,2 68,7 60,9
head rice content,% 70,0 69,2 67,4
bran, % from grain 7,7 12,0 19,7

With increasing polishing time, the values of the trait decreased: when pol-
ishing for 90 seconds - by 5.1% for Utes, 1.4% for Veles, 4.5% for Trio; at 120
seconds - by 8.0% for Utes, 9.1% for Veles and 12.3% for Trio. The total yield
of polished rice was higher for the variety Veles.

Head rice content was the highest when polished for 50 seconds (82.3% for
Utes, 82.0% for Veles, and 70.0% for Trio). With an increase in the polishing time,
the values of the trait increase: with a polishing time of 90 seconds by 0.7% for Utes,
0.2% for Veles, and 0.8% for Trio; with a polishing time of 120 seconds by 1.3%
for Utes, 1.2% for Veles, and 2.6% for Trio. Head rice content of the varieties Utes
and Veles differed insignificantly, and in the variety Trio it was significantly lower.

The bran yield was studied under conditions of different polishing degrees of
medium-weight varieties. The bran content was determined in the experiment in
relation to the initial mass of grain and to the mass of husked rice. With the shortest
polishing time (50 seconds), the bran content in relation to the initial grain mass is
minimal: 3.9% for Utes, 8.6% for Veles, 7.7% for Trio. The values of the trait in-
crease with increasing polishing time: by 5.1 and 8.1% for Utes, 1.4 and 9.1% for
Veles, 4.3 and 12.0 for Trio with a polishing time of 90 and 120 seconds, respectively.

The large-grain varieties showed the same tendency as the medium-weight
varieties. The total milling yield decreased with increasing polishing time. The
values of the trait were the highest for all varieties in the experiment when pol-
ishing for 50 seconds (72.3% for Favorit, 75.1% for Regul 2, 74.8% for For-
sazh, 75.0% for Strombus, 74.0% for Prestige, and 73.2% for Vector) (Table 4).
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Table 4.
Characteristics of large-grain medium-grain rice varieties by polishing intensity

Polishing time, s

Variety Indicator 50 90 120
Favorit total yield of polished rice, % 72,3 69,5 67,4
head rice content,%; 88,1 84,7 84,1

bran, % from grain; 9,1 11,9 14,0

Regul 2 total yield of polished rice, %; 75,1 68,9 60,6
head rice content,%; 30,9 28,0 19,2

bran, % from grain; 5,7 11,9 20,2

Forsazh  total yield of polished rice, %; 74,8 74,0 67,6
head rice content,%; 82,6 81,8 78,8

bran, % from grain; 8,6 9,3 15,8

Strombus  total yield of polished rice, %; 75,0 71,6 67,1
head rice content,%; 83,0 80,4 80,3

bran, % from grain; 8,8 12,2 16,7

Prestige  total yield of polished rice, %; 74,0 69,7 62,4
head rice content,%; 30,8 27,5 21,4

bran, % from grain; 7,4 11,7 19,0

Vector total yield of polished rice, %; 73,2 68,1 55,7
head rice content,%; 25,2 26,6 43,5

bran, % from grain 7,8 12,9 25,3
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Fig. 2. Bran yield under conditions of varying grain polishing degrees
of medium-weight medium-grain rice varieties.
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Fig. 3. Bran yield under conditions of varying grain polishing degrees
of large-grain medium-grain rice varieties.

With the increase of polishing time, the values of the total milling yield de-
creased: with a polishing time of 90 seconds by 2.8% for Favorit, 6.2% for Reg-
ul 2, 0.8% for Forsazh, 3.4% for Strombus, 4.3% for Prestige, 5.1% for Vector;
with a polishing time of 120 seconds by 4.9% for Favorit; 14.5% for Regul 2;
7.2% for Forsazh; 7.9% for Strombus; 11.6% (7.3%) for Prestige; 17.5% for
Vector. The total yield of polished rice was higher for variety Forsazh.

Head rice content was the highest at a polishing time of 50 seconds: 88.1%
for Favorit, 30.9% for Regul 2, 82.6% for Forsazh, 83.0% for Strombus, 30.8%
for Prestige, 26.6%. The trait values decreased with an increase in the polishing
time to 90 and 120 s: by 3.4 and 4.0% for Favorit, 2.9 and 11.7% for Regul 2,
0.8 and 3.8% for Forsazh, 2.6 and 2.7% for Strombus, 3.3 and 9.4% for Pres-
tige, 1.4% and 18.3% for Vector, respectively, at 90 and 120 s.

The bran content in relation to the initial grain weight is minimal with the
shortest polishing time (50 seconds): 9.1% for Favorit, 5.7% for Regul 2, 8.6%
for Forsazh, 8.8% for Strombus, 7.4% for Prestige, 7.8% for Vector. The trait
values increase with increasing polishing time: by 2.8 and 4.9% for Favorit, 6.2
and 14.5% for Regul 2, 0.7 and 7.2% for Forsazh, 3.4 and 4.5% for Strombus,
4.3 and 11.6% for Prestige, 5.1 and 17.5% for Vector, with a polishing time of
90 and 120 seconds respectively.

The bran content during grain polishing was estimated in order to eliminate
the effect of rice filminess on the indicator (Fig. 2, 3). The bran content rela-
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tive to the weight of husked rice increased with increasing polishing time for
all varieties in the experiment. For varieties with a medium grain weight, the
value of the trait at 50 seconds was 5.1% for Utes, 10.4% for Veles, and 9.7%
for Trio. With a polishing time of 90 seconds, the bran yield increased by 6.6%
for Utes, 1.6% for Veles, and 5.3% for Trio (Fig. 2). With a further increase in
the polishing time to 120 seconds, the values of the trait increased by 10.5%
for Utes, 10.9% for Veles, and 14.9% for Trio.

The bran content relative to the mass of husked rice increased with increas-
ing polishing time for all varieties in the experiment: at 50 seconds, the value
of the trait was 11.2% for Favorit, 7.1% for Regul 2, 10.3% for Forsazh, 10.6%
for Strombus, 9.2% for Prestige, and 9.6% for Vector. At a polishing time of 90
seconds, the bran yield increased by 3.4% for Favorit, 7.7% for Regul 2, 0.9%
for Forsazh, 4.0% for Strombus, 5.3% for Prestige, and 6.3% for Vector (Fig.
3). With a further increase in the polishing time to 120 seconds, the trait values
increased by 6.1% for Favorit, 18.0% for Regul 2, 8.7% for Forsazh, 9.4% for
Strombus, 14.1% for Prestige, and 21.7% for Vector.

Thus, increasing the polishing time to 120 seconds reduces the total yield
of polished rice to a lesser extent in the varieties Utes and Favorit, the head
rice content in the varieties Veles and Strombus, the bran content relative to
the initial grain weight in the varities Utes and Strombus, and the bran content
relative to the mass of husked rice in the varieties Utes, Veles and Favorit. The
varieties with medium-weight grains were characterized by resistance of rice
grain to polishing due to crushing.

For the varieties, unequal dynamics of quality traits were noted under con-
ditions of intensified polishing: in some varieties, significant changes occurred
already with an increase in the polishing duration to 50 s, while in others they
occurred at 120 s, as in the varieties Vector and Veles (total yield).

Conclusion

Rice varieties were grouped according to grain size. When polished for 50 s,
the germ and seed coat were partially preserved; when polished for 90 s, traces
of the seed coat were visible on the surface of the kernel, the germ was absent;
when polished for 120 s, all kernels were white, while the germ, seed coat and
outer coat were completely removed. The mass of 1000 a.d. grains was in the
range of 25.6-26.6 g in the group of medium-weight varieties and 28.4-33.1 g
in the group of large-grain rice varieties. The grain fracturing was in the range
from 22 for the variety Veles to 38% for the variety Utes in the group of me-
dium-weight rice varieties and from 17 for the variety Strombus to 88% for
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variety Regul 2 in the group of large-grain varieties. Filminess and vitreousity
were higher in medium-weight varieties.

The total yield of polished rice was the highest for all medium-weight
varieties in the experiment when polished for 50 seconds. With an increase
in the polishing duration to 120 s, total milling yield decreased by 55.7% for
the large-grain variety Vector to 67.6% for the variety Forsazh. Among large-
grain varieties, the maximum decrease in the total milling yield was typical
for varieties Trio (12.3%) and Regul 2 (14.5%). Among medium-weight
varieties, the decrease in the total milling yield was significantly less: up to
65.3-67.4%.

With increasing polishing duration, kernel crushing increased, which led to
a decrease in the head rice content. In the group of large-grain varieties, For-
sazh and Strombus were the most resistant to intensive polishing: the head rice
content decreased by 3.8 and 3.7% at 120 s; the varieties Prestige and Favorit
were the least resistant (11.7 and 18.3%). In the group of medium-weight va-
rieties, the corresponding indicators of the head rice content were significantly
lower: 1.2-2.6%.

Thus, significant dynamics of the indicators was noted already at the initial
stage of grain polishing (90 s) in the rice varieties Favorit and Strombus for the
indicator “head rice content”, Favorit and Utes - for the bran yield; at the stage
of 120 s - in the varieties Regul 2 and Vector, Prestige for all traits, the variet-
ies Trio and Forsazh for the indicators “total milling yield” and “bran yield”.
Equivalent changes in the indicator of traits with different degrees of polish-
ing were typical for the varieties Strombus and Utes for the indicator of total
milling yield; Trio, Utes and Forsazh- for the head rice content and the variety
Strombus - for the bran yield.

Differences in the nature of the influence of the polishing degree on the rice
quality traits may be due to the physical properties of the grain: the endosperm
structure, grain shape and size. The relationship between the polishing degree
and the rice quality parameters must be taken into account in the breeding
process in accordance with the task of developing new genotypes with certain
technological traits and nutritional values and in the production processes of
cereals (polished rice).
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