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Abstract. Developments in selection and emergence of nevetiasiand hybrids of oilseeds, which have a
better ratio of the fatty acid composition of thié make is possible to promote such types of craps
camelina, colza, rapeseed and others. The papsersean analysis of the quality of new and pramisi
varieties and hybrids of oilseeds, which, accordmtheir morphological and biological charactécistare
successfully cultivated in conditions of the None@tozem Zone of Russia. It is confirmed that oilliua

is due to genetic characteristics of the variety hybrid. The quality of seeds of spring rapeseethiRa
Cyclus KL, Curry KL, Salsa KL, Cultus KL, Ozorno, Cabaind other studied varieties and hybrids of the
00 type are close to olive oil in their fatty acidmposition and are not inferior to the qualitysahflower

oil. There is a high content of important C18:1 olecid in oil of rapeseed (59-65 %), and a low enhbf
the total of C16:0 palmitic + C18:0 stearic (5.5-6d). The data on the high quality of camelina oé ar
presented, which allows the use of varieties Ywaignd Veles for production of vegetable oil withigh
content of unsaturated acids for food purposes. Wbk discusses the current restrictive norms far t
supply of oilseeds and determining the standardhtdor oil refining enterprises.

1 Introduction With the development of selection and the emergence
of new varieties and hybrids of oilseeds, whichehav

To work efficiently, human body needs a diet tlsatich better ratio of the fatty acid composition of thk ib was

in essential fatty acids, such as oleic, linoleitdda possible to promote such types as oil flax, camelin

linolenic acids. The most valuable one is oleicdaci colza an crambe [8].

being a monounsaturated fatty acid and one of thim m The development of the processing industry and the

components of vegetable oil from rape, sunflower or improvement of engineering thought also contributed

flax. It is an omega-9 acid [1]. The oilseeds grasp  greatly to the promotion of oilseeds, especiallyerms

unique in this regard and it compares favorablyhwit of the quality of pressing oilseeds and oil clasfion,

other groups of crops [2-4]. refining and deodorization.
The importance was determined for the group of  Note that the shelf life of vegetable oils depends
polyunsaturated fatty acids omega-3 (alpha-linalemd linoleic acid, which increases oxidation resistaritiis

eicosapentaenoic) and the group of omega-6 (lioolei vegetable oil is rich in natural antioxidants and

linolenic), which cannot be synthesized in the homa tocopherols, which benefit the human body. Flas,oil

body. Omega groups must enter the human body withsome varieties and hybrids of camelina, rapeseed an

food, and therefore are called indispensable [5, 6] sunflower have a high linoleic acid content [8].
Deficiency of essential fatty acids is observed in

people living in large cities and people who consum

food with a long shelf life. In a case of a shoetagf 2 Problem statement

essential fatty acids, a person’s endurance dezseas

skin dryness increases, brittle hair and weakndss o

memory appear, probability of cardiovascular dissas

and arthritis increases, diabetes is often observed

allergies are aggravated and digestion worsenar&atl

fatty acids, palmitic and stearic, are found innzeili fats

and are formed in the human body [7]. The total @mho

of essential fatty acids characterizes the contnt

vitamin F in food.

The type of vegetable raw materials from which diie
are obtained, as well as the influence of enviramale
factors and agricultural technologies determine the
physical, chemical and biological properties ofetadple
oils.

The direction of development of oilseed breeding is
to develop and introduce varieties and hybrids &itfet
of specified characteristics, including the preseme
lack of specific fatty acids. Elements of agricudtu
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technology, weather conditions, the technology ddr 4 Results and discussion

production, etc. are also involved [9-11]. This

determined the relevance and importance of therese = Camelina oil in our research contained more thaf50

of polyunsaturated fatty acids, omega-3 and omega-6

. with a large number of natural antioxidants thagvent

3 Materials and methods oxidation of insufficiently stable essential fattgids and

oil spoilage. These substances protect fatty afrm®

being destroyed by exposure to high temperatuigds, |

and oxygen.

Field studies were conducted at the experimental
agrotechnological station of Ryazan State
Agrotechnological University named after ; . - . .

P.A. Kostychev (FSBEI HE RSATU) in Ryazan region. _ ~ Wide vanety b°f O'l'p'dt?h ththe'r .Cotr.“p'ext'g ma”d
They were carried out in accordance with generally }/;Crtloﬁgtarﬁ:t”s cio dgn ?hvt\e”re ise Tgmstﬁi?echen?ical
accepted methods and recommendations. ObservationsI ificati f fat yL' id divided into fifent
in experiments, records and analyses were carngd o classification of 1ats. Lipids are divided nto fefien

: roups depending on the biochemical function.
Fllczcolrgl]ng to generally accepted methods and GOSTS The biological value of vegetable oil as a food

Oil crops were grown on dark gray forest loamyssoil product is_ Iar_gely_ determined by 'ghe positionalemm '
with 3.0-3.3 % humus content in the arable horizon of fatty acids in triacylglycerols, primarily th@atent of

C e o S : . ’C18:2 linoleic acid and its ratio with other fatagids.
typical for this type of soil in the region. Theilso

medium reaction was acidipH. — 5.0). Hydrolytic The need of the human body for oils in a balanced
- . - o composition is as follows: 20-30 % linoleic acid,
gg::jlty was low and did not exceed 2.6 MEq/100 ¢hef 40-60 % oleic and not more than 20 % saturatedsacid
'.rhe total absorbed bases were 15 ME@/100 g of soil A qualitative composition of varieties and hybrifs
o]

and the degree of soil saturation with bases wasooe all ro(;:::%io?oro;lggl sl?atif)?]nidr:t;)gfﬁcgoigeis iﬁ%ﬁ;g‘\;gltal
than 70 %. The content of elements in the arabtzdio Y 9

of the soil was as follows: phosphorus (on averagePrOtOtypes were grown in the first sowing pericatting

. . from the first decade of May and then their mineral
120 mg/kg of soil) and potassium (on average 15kgng nutrition was estimated (Table 1)
of soil) corresponded to increased (class IV),ogén '

(50 mg/kg of soil) corresponded to low (class he Table 1. Oil content and fatty acid composition of oilseedls
level of agroecological loads in oilseed production the Cruciferous family grown in the experimental
technology influenced the biochemical parameters of agrotechnological station of Ryazan region
gray forest soil [14]. Crop | Variety Acid. %

The growth and development of oilseeds depended hybrid | & ST 2 2T ol @ =
on the soil and climatic conditions of the grows&ason £33 |2|g ZE S| &
[15, 16]. Weather conditions during the years skach 2 3 = § = g g
were the following: 2018 (HTI was 0.64) and 20197 (H s|ele|Q| S5 |@
was 1.1) were warm, with a predominance of elevated 35 s Slelely|s
temperatures, but insufficient moisture in thetfivalf of Slg|lglel e |8

the oilseed vegetation. . Spring | Veles | 38.013.818.4]34.85.5| 3.0 | 13.9

Agro-technical measures for the cultivation of | camelina| Yubilyar |38.914.1]17.8/35.55.6] 1.1 | 13.3
oilseeds were in accordance with recommendations oiradishl Fiolina | 38.133.1|16.7/114.76.3| 13.4| 8.7
adopted in the Non-Chernozem Zone of Russia. White |Rapsodiya30.1]25.8 8.8 [10.62.7| 34.8[10.2

Indicators of oil content, protein and fatty acid | mustard| Lucia |30.134.1| 86| 9.5/2.5/27.6(10.7
composition of oilseeds of the Cruciferous famike a Chaika | 30.523.5| 7.9 (12.02.4|37.6| 9.0
given for options of maximum productivity by vares Spring | Ratnik | 43.064.3|15.7|10.5 4.7 |traces 1.3
and hybrids and at the design level of mineralitioir rapeseedCyclus KL|46.5/60.3]17.9/10.4] 3.9|traces 1.2
and for the first sowing date, the first decadeMafy. Curry KL |43.8/60.6{17.7|10.2 4.2 trace$ 1.0
The dose NsoP120Keo Was obtained when calculating the SalsaKL| 45.059.4/18.3/10.24.3] — | 1.1
norms for applying mineral fertilizers, taking into Cultus KL|45.3/163.0/17.9]10.439| - |13

account the adjustment, and calculating the balarice Ozorno | 47.160.2|17.9|10.4 3.8 |traces 1.4
nutrients on gray forest soils in the conditions tio¢ : Cebra | 43.462.9/18.2| 7.4 |3.7traces 1.2
experimental agrotechnological station in Ryazayiome Spring | Yantarnay 40.5/63.4{23.2/9.8(24| - |04
The quality of oil seeds was analyzed in laborasori colza a
of the Station of the Agrochemical Service "Ryazahé ] ) )
testing facility of State Budgetary Institution Bfyazan When analyzing camelina oil, one can note a low
region Ryazan Regional Veterinary Laboratory, content of C22:1 erucic fatty acid, which allowsngs
laboratories of JSC "Kubanmaslo-EMZ" in Efremov and Varieties Yubilyar and Veles for production of vease
Venev towns of Tula region and FSBEI HE RSATU. ©il with a high content of unsaturated acids foodo
The equipment employed included infrared analyzer Purposes. Nevertheless, due to a high content 8f2C1
Spectran-119M, chromatograph, enzyme-linked linoleic acid (17-20 %), camelina oil is unstabte t
immunosorbent analyzer AIFR-01 Uniplan and other OXidation and has a specific taste.
devices for gas-liquid chromatography and glucese t




BIO Web of Conferences 27, 00015 (2020)
FIES 2020

https://doi.org/10.1051/bioconf/20202700015

impurity. The supply of raw materials with oil imyity
of more than 7 % often requires additional negioties

Qils of spring rapeseed varieties and hybrids Ratni
Cyclus KL, Curry KL, Salsa KL, Cultus KL, Ozorno,

Cebra and other studied ones of the 00 type age dp Table 3. Restrictive norms for the supply of rapeseed andacol

olive oil in their fatty acid composition and ar®tn oilseeds

inferior to the quality of sunflower oil. Rapeseeil is

characterized by a high content of important Ci8eic Norms

acid (59-65 %) and a low content of the combinatibn Parameter Rape Colza GOST

C16:0 palmitic + C18:0 stearic acids (5.5-6.0 %). Humidity, % 7.0 8.0 10856-9¢
The right choice of varieties and hybrids of angpcr Weed 30 3.0 10854-88

is crucial in achieving profitability. Thanks toettwork contamination, % ) )

of breeders, a genetically stable potential prdditgtis Oil impurity, % 6.0 6.0 10854-84

improved, which is expressed not only in increased| Acid number, 3.0 30 10858-771

yield, but also in the increase of the quality dfseeds, mgKOH/g

adaptation to growing conditions, and resistance to Crude fat to not less not less

diseases and stress factors. ab;ggfly;) Y than 44.0 | than 430 | 1085764
Table 2 presents the vyield and oil content of — hot more hot more

experimental crops of spring rapeseed by years of Erucicacid, % | o o | o0 | 30089-93

(rjesearcf: "l_the experiT%ntal agrotephnolohgicaioa;ta_ﬂ Pest infestation | not allowefl not allowed 10853199

emonstration crops of Ryazan region, when sowimg o notmore | not more
May 4—7 with NoPsoKso. Chlorophyll mg/kg than 5 than 5 51485-99

Table 2. The average yield and oil content of spring rapgsee
in conditions of the experimental agrotechnologatation of
Ryazan region

Oilcake can be used as a component in the
preparation of animal feed, for example, replacing
soybean meal with rapeseed or camelina ones.

Vﬁ;ﬁ%/ 2015 | 2016 | 2017 2018 2019 Note that the meal of rapeseed, camelina and other
) 220 ' 234 ' 157+ 187 ' 152 cruciferous crops should contain no more than 1 %

Ratnik 433 | 427 | 436 445 | 430 glucosinolates. If the content of glycosinolates e

222 | 196 | 17.0 | 23.0 . meal is more than 1 %, then it can be used onlg in
Rythm - | 400 | 426 435 ~ mixture with feed for ruminants. In the studiedieties
Salsa KL 254 1 263 1 194 227 1 19.0 of car_nelina, oi_Icake and oilseed mea[ practicaity bt

470 ;. 454 , 467, 429 ; 450 contain glycosinolates (0.3-0.7 %). It is recomnezhtb
Mobil KL 251 ; 257 ;201 194 : 229 use the obtained camelina cake for direct intrddact

- 1 449 ;447 430 ; 481 into the ration of animals and for the productioh o
Ozorno 26.7 : 259 i 233 21.7 : 180 animal feed.

4r2 | 480 ; 500, 436 : 471 The development of the processing industry and the

Note: The numerator presents the yield, dt/ha ahd t

denominator presents oil content, % improvement of engineering, especially in termsiedf

quality of pressing oilseeds and oil purificatioefining
The oil content of rapeseed in the studied vasetie and deodorizing, has greatly contributed to the
varied in the range of 40-50 %. Hybrid Ozorno Promotion of oilseeds. _ _
possessed high oil content. For example, the processing of flax seeds, in the
Table 2 shows that all the hybrids and varieties recent past, remained very problematic. Flaxsee¢d oi
presented have stable productivity and requirehéurt Wh'C.h came out from under the presses, v.vas.of low
testing in the region. quality for food purposes, due to the oxidation of
Currently, for rapeseed and colza (GOST 10583-76, unsaturated fatty acids in it, primarily linolenigith free
GOST 12098-76), mainly the following restrictiverns access of oxygen. As a result, I!nseed oil ofted ha
are app“ed to the Supp|y of oilseeds and the bitter taste and a flShy smell. With the adventnefv
determination of the standard weight for oilseed varieties (Sanlin, VNIIMK-620, LM-98), with a low
processing enterprises (Table 3). content of linolenic acid, this disadvantage was
When accepting rapeseed and colza, other qua”tyehmlnated._ There_fore,_ it is important to increabe
indicators must comply with requirements of GOST fo concentration of linoleic acid and reduce the contf
crops and SanPiN 2.3.2. 1078-01. In cases whemssee undesirable linolenic acid, which affects the oxgeaptic

are supplied with the oil content below the estdtdd
restrictive norms, or exceeding the restrictive nmauf

plants do reduce the assumed weight of oil raw rizdse
content.
restrictive norm of oil impurity, then the assunmeeight

of the raw material is commonly reduced by 0.5 % fo
each percentage point of the excess over the nboit o

qualities during long-term storage of vegetable oil
The biological value of vegetable oil as a food
the acid number, it is common for large processing Product is largely determined by the positionalakoen
of fatty acids in triacylglycerols, primarily th@wtent of
by 1 % for each percentage point reduction in the o linoleic acid C18:2 and its ratio to other fattydE The
human body needs oils in a balanced composition: 20
If the Supp'y of raw materials is in excess of the 30% linoleic aCid, 40-60% oleic acid and no moranth
20% saturated acids (Table 4).
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Table 4. Oil content and composition of the main fatty adils  References

the varieties of oilseed flax cultivated in the Ryazegion

Crop Variety Acid, % 1.
. < O
hybrid o\ :é T % © ,
= [e) @ = .
§ |5 |£ |2 |E
c (&) Q = o
o (o)) O ™
o c c c o
= b N ) o 3
@) [o0) [oe) [o0) — .
g |3 |8 |°
Flax LM 98 420 | 12.3| 69.0, 7.0 6.0
oilseed| goyrce | 453 | 14.1] 687 4.3 6.6
VNIIMK 4.
436 | 14.1| 689 4.2 6.4
620
Sanlin 40.1 | 18.3| 659 7.0 6.0

The accumulation of fatty acids occurs at different 5,
stages of maturation of oilseeds. In the earlyquriof
seed formation, saturated and oleic acids preddmina
later linolenic and linoleic acids are formed.

In experiments, the quality of the oil was mainlyed g
to the genetic characteristics of the variety. ¢ same
time, with each subsequent sowing period, there avas
slight (0.5-1.1 %) increase in the content of sato
acids, primarily stearic acid, in rapeseed and staxl
vegetable oil.

Note that the shelf life of vegetable oils depends
linoleic acid, which increases the resistance tdation.
This vegetable oil is rich in natural antioxidants- 8.
tocopherols, which are beneficial to the human body
High content of linoleic acid in flax oils, somerigties
and hybrids of ginger, rapeseed, sunflower.

5 Conclusion

Thus, the quality of oil was mainly defined by gece

characteristics of the variety and hybrid. The gyaif 10.

seeds for spring rapeseed varieties and hybrideilRat
Cyclus KL, Curry KL, Salsa KL, Cultus KL, Ozorno,
Cebra and others of the 00 type are close to fle oll 11
in their fatty acid composition and are not inferio the
quality of sunflower oil. Rapeseed oil is charaizid by
a high content of important C18:1 oleic acid (59%%
and a low content of the combination of C16:0 p#&tmi
+ C18:0 stearic acids (5.5-6.0 %).

The quality of camelina oil has a low content oR2C2
of erucic fatty acid (1.1-3 %), which allows theeusf
varieties Yubilyar and Veles for production of vegde
oil with a high content of unsaturated acids foodo

purposes. Due to the high content of C18:2 linobail 13.

(17-20 %), camelina oil is unstable to oxidationl &ias

a specific taste. 14.

Common varieties of white mustard and oil radish do
not fully satisfy the oil and fat industry requirems in
terms of the content of essential (allyl) oil ame thigh
content of C22:1 erucic acid in crop seeds.

As a result of the analysis and profitability 15
calculations, it can be noted that cultivation ibstudied
oilseeds, such as spring rape, spring colza, spring
camelina, white mustard and oil radish is very pabfe
for agricultural production.

12.

V.G. Scherbakov,Biochemistry and commodity
science of oilseeds (Kolos, Moscow, 2012)

V.M. Kosolapov, I.A. Trofimov,Scientific support
of Russian meadow farming, Feed product8, 47—-48
(2011)

A.C. De Marins, D.T. Nava, D. Secco, H.A. Rosa,
G. Veloso,Crambe yield as affected by soil physical
properties linear and spatial correlations, African J.

of Agr. Res.7(44), 5949-59542012)

V. Vasileva,Aboveground to root biomass ratios in
pea and vetch after treatment with organic fertilizer,
Global J. of Envir. Sci. and Manad(2), 71-74
(2015)

J.T. Budin, W.M. Breene, D.H. Putnangome
compositional properties of camelina (Camelina
sativa L. Crant?) seeds and ails, J. of the Amer. Oil
Chem. Society2(3), 309-315 (1995)

E.l. Lupova, A.V. Novikova, A.V. Polyakov,
D.V. Vinogradov, Yield and chemical composition
of oil flaxseeds variety Sanlin, Bull. of Timiryazev
Agricult. Acad.6, 110-119 (2019)

B.R. Moser,Camelina (Camelina sativa L.) oil as
biofuels feedstock: Golden opportunity or false
hope? Lipid Technol.22(12), 270-273 (2010)

E.l. Lupova, E.A. Vysotskaya, D.V. Vinogradov,
Improvement of elements of oil flax cultivation
technology on gray forest soil, IOP Conf. Ser. Earth
and Environmental Sci.422, 012081 (2020)
DOI:10.1088/1755-1315/422/1/012081.

A. Sarandhi, P. Saradtroline Accumulation under

Heavwy Metal Sress, Plant Physiol.138, 554-558
(1991)

T. Zoz, F. Steiner, A. ZoZffect of row spacing and

plant density on grain yield and yield components,

Ciencias Agrar., Londrind9(1), 393-402 (2018)

. Jedrzej Nyckowiak, Jacek Léy, Janusz Olejnik,

Regional carbon uptake of croplands in Poland
between 1960 and 2009, Meteorol. Hydrol. Water
Manag. 6(2), 67-76 (2018) DOI:
https://doi.org/10.26491/mhwm/80505

B.A. DospekhovMethods of field experiment (with
the basics of datistical processing of research
results), Textbook for stud. of higher agricult. Ed.
institute. in agron. Spec. (Alliance, Moscow, 2011)

M.A. Fedin, Methodology of state variety testing of
agricultural crops (Moscow, 1985)

A.V. Shchur, V.P. Valckhokffect of different levels
agroecological loads on biochemical characteristics

of soil, South of Russ.: ecol., developmetit(4),
139-148 (2016) DOI:10.18470/1992-1098-2016-4-
139-148

. F. Fahrudin, .M. Husni, M. Mahruggtudy of water

management on rainfed land in downstream
Renggung watershed, Meteorol. Hydrol. Water
Manag. 5(1), 29-35 (2017) DOI:
https://doi.org/10.26491/mhwm/66692



BIO Web of Conferences 27, 00015 (2020) https://doi.org/10.1051/bioconf/20202700015
FIES 2020

16. J. Szturc, A. Jurczyk, K. 4&ddka, A. system), Meteorol. Hydrol. Water Mana@(1), 3—12
Wyszogrodzki, M. Giszterowicz, Precipitation (2018) DOI: https://doi.org/10.26491/mhwm/76120
estimation and nowcasting at IMGW-PIB (SEiNO



