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FEATDRES OF PROCESSING OATS INTO GEOATS
PRODUCTS

Abstract

In the given article the existing technologies of hulled oats grain processing into groats products were ana-
lyzed. The possibilities of using new breeding varieties of oats to improve existing technologies were analyzed. Ad-
vantages using naked oat varieties for the production of groats and flakes were considered. Results of research influ-
ence intensity of pearling and water heat treatment on yield of pearled groats and its quality indicators were shown.
The high efficiency of use naked oats for the production of pearled groats with regulated quality indicators was deter-
mined. It was found that the technologically expedient moisture content of naked oats before pearling is 12-12.5 %. In
the pearling the grain with this humidity depending on the duration of pearling yield of groat estimated to range be-
tween 78 94 %. Use as raw materials naked oats increase yield of pearled groats at 1.4-1.6 times in compared to pro-
cessing of conventional varieties.

Modes of preparation of pearled groats for flaking was investigated, feature their influence on the yield and
qualities of flaked groats were determined. Analyses of the physical properties of the obtained flaked products were
conducted. It was found that the technologically expedient moisture content of pearled naked oats groats before steam-
ing is 17-17.5 %. After steaming groats with this moisture yield of flaked groat estimated to range between 84,3 93,6 %.
The main stages of processing naked oats into groats products were determined. The technological scheme of pro-
cessing naked oats for producing groats and flakes were developed. The technological scheme of processing hull-less
barley and naked oats for producing groats, flakes, mixtures of groats and flakes were developed. Technology includes
grain cleaning stage, grain water heat treatment, pearling, sorting of pearling products, pearled groat water heat
treatment, mixing, flaking, drying, and control of end products.

Key words: naked oats, groats, flakes, pearling, water-heat treatment, steaming, flaking, modes of processing,
scheme of processing, chemical composition.

Introduction ducing additional special treatment can be referred to the

In present conditions groat industry refers to the instant foods. Numbers of flakes "Extra" proportional to
socially significant sectors of agricultural complex. The the size and shape of previously prepared raw materials
condition and its development is one of the determining due to what they have a high uniformity which is provid-
factors of well-being working capacity and health of the ed by passage and overtail of defined number of sieve.
population. For many centuries oats grain were important "Tolokno" by its properties are very important food
fodder and food crops and the beginning of the twentieth product. As stand-alone product "Tolokno" widely used
century observed growth in its use in agricultural produc- in dietary nutrition. "Tolokno" and different kinds of oat
tion and processing industry. flour due to the absence of gluten as separate products is

Is widely distributed products of processing of almost not applicable but in mixtures with wheat flour
oats in different countries are groats, flakes, flour and oats flour widely used in the baking industry in the pro-
food bran, apart from traditional products producing in- duction of bread bakery and confectionery products and
stant groats, muesli, different purpose semifinished prod- as in improver in other areas of food processing industry.
ucts. Oat is also widely used in other areas of manufac- The technological processes of processing oats are
turing industry: its additionally use in the production of amongst the most difficult in cereal production and the
beer, oat milk, the ice cream, bread, cookies, baby food, need for large production areas for its implementation
and others. [2].

Standard products of processing oats in Ukraine For example in the production of not crushed
are not crushed oats groat of which during further pro- oats groats cleanup of impurities, divided into two fac-
cessing produces flaked groats, flakes "Hercules", tions and specially prepared oats grain enters operational
"Pelyustkovi". Separate oat products are flakes "Extra" silos passes magnetic control and goes to dehulling stage
and "Tolokno" — special prepared oats flour [1]. which carried out on two systems separately for each

Not crushed oats groats are products derived faction. Modes of dehullers set so that provide a
from whole kernel they are divided into grades by quanti- minimum amount of crushed groats at the maximum val-
tative content of benign and crushed kernel and presence ue of the dehulling coefficient on the first dehulling sys-
in the product not hulled grain. Flaked groats and all tem. After each dehulling system carried out sorting of
kinds of oats flakes through the passage during their pro- dehulling products using the groats separation stage.
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First at sieving machine (usually use dressing
reel) use sieves @ 2,0 mm removing husking bran then
on the two systems of aspirators removed hulls and re-
mainder of husking bran. Mixture of dehulling products
which consists of dehulled and undehulled crops sent to
groats separation stage which is carried out on paddy
separators.

The classic scheme provides two sequential pas-
sages of these machines. Overflow from first Paddy ma-
chine represents undehulled crops which are sent for se-
cond dehulling system, underflow — dehulled crops con-
trol on second paddy separator and then sent to pearling.

Pearling conducted on one system. Usually, at
this stage are used pearlier machines. Also allowed the
possibility of exclusion from the technological scheme if
dehulling conducted at hulling stone and air transport is
used to transport products of processing. Under these
conditions, more intensive processing of grain at hulling
stone and friction in the walls of products pipe line pro-
vide a similar surface treatment as the pearling system.

After pearling are carried sorting products,
which are formed at this stage. From the mixture remove
husking bran, particles of crushed groat and small
amount of hulls. Sorting of pearling products is carried
out at plansifter.

Overflow from sieve 2,5x20 mm referred to feed
impurities, underflow of sieve @ 2,0 mm removed a mix-
ture of crushed kernels and husking bran. Oats groat ob-
tains by underflow of sieve 2,5x20 mm. End product for
control passed through two control systems of paddy
separator and then controlling in one system of air sepa-
rators.

In applying the classical scheme provides the
production of high, first and second grades of groats, the
total yield of finished products is 45-55 % [3].

Oats are the raw material for the production of a
wide range of flaked products. From it produce flaked
groats, flakes "Hercules", "Pelyustkovi" and “Extra”. For
all types of flakes as raw material allowed using oats
groats or oats grain. Each type of flakes has its produc-
tion technological features.

For the production of flaked oat groats are used
high or first grade of oats groat. In the first stage groats
sent to water heat treatment which consists in its steam-
ing at horizontal screw steamer with the vapor pressure
0,05-0,10 MPa.

Steamed groats temper in special insulated bins
for 20-30 min. Flaking of groats allowed to carry on flak-
ing machine or roller mills with ribbed rollers. Thickness
of flakes typically is 0.7-0.9 mm.

Flaked groats sent to sorting, during which by
underflow of sieve @ 2,0 mm conduct removing of husk-
ing bran and particles of crushed groats, by overflow
from this sieve obtain flaked groats which controlling by
passed through two control systems of air separators.

For the production of flakes "Hercules" is used
high grade of oats groat. The classical scheme includes
the following steps: steaming, tempering, flaking, sorting
and cooling of end products.

At the beginning of the technological process
carried out additional control of groats at two consecutive
systems of paddy machines and one system of groats
separation. At systems of paddy machines remove unpro-
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cessed grain which return to dehulling systems or if plant
does not have the conditions for it processing sent to
waste products.

Control of husking bran and crushed groats con-
duct at groats separation machines. By overflow from
sieve 2,5x20 mm obtain groats which sent for further
processing.

Water heat treatment in the production of flakes
"Hercules" carried out a similar scheme and modes
which provides for the production of flaked groats. Flak-
ing stage carry on flaking machine with smooth rollers,
thickness of flakes typically is 0.6 mm.

Obtained flakes are dried at belt dryer to stand-
ardized humidity12,0 % and control at two control sys-
tems of air separators. For the production of flakes
"Pelyustkovi» is used high or first grade of oats groat. At
the beginning of the technological process carried out
additional control of groats which carried similarly of the
process of production flakes "Hercules" and then groats
additionally send to one pearling system.

Surface treatment of groats reduces the content
of mineral elements to 1.9 % which is regulated by
standard. The mixture of pearling products at first sorts at
dressing reel where by underflow of sieve Ne 080 remove
husking bran, after this at groats separation machine re-
move crushed kernels and separates groats into two fac-
tions which sent to control at air separators systems. Next
stages: water heat treatment, flaking, drying and control
operations carried similarly of the process of production
flakes "Hercules"[4].

Analyzing the classical technology of pro-
cessing oats in groats and flakes it can be concluded that
they are outdated, contain large amounts of energy-
intensive operations after which get a low yield of groats
and flakes. Almost half of all refined products consists
waste products (up 46 %)In modern conditions carrying
out such a complex technological process with low yield
of finished products is unprofitable.

Increased food use oats and increase the yield
and quality of groats and flakes possible when used in
the technological process oat varieties with improved
technological properties and chemical composition. Us-
ing modern breeding varieties of oats for food production
will reduce the number technological operations and the
length of technological process that will allow getting
increased yield and high quality of products.

Naked oats grain is valuable crop that has high
nutritional value and due to its chemical composition is
used in different sectors of the world industries. The ad-
vantage of naked forms of oats is almost total absence of
hard floral hulls, which are firmly related to the surface
of the grain (20...40 % in hulled oats forms) which great-
ly improve their technological properties. Naked oats
grain has thin and papery hulls which are practically
completely separated in the process of harvesting and
thrashing of the grain.

In Ukraine naked oats grain is a relatively new
culture which is not widely used for production of groats
products. Existing recommendations do not include
features of technological properties, presence of hulled
grain, and chemical composition [5].
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Material and methods

The promising and the most common samples of
naked oats cultivar «Salomony» cultivated in Ukraine in
2013...2017 years were used for researches.

Before pearling stage samples of naked oats
moistening to 12 and 14 %, then tempering 3-5 hrs.
Pearling was carried out in the laboratory dehulling and
pearling which used method of intensive abrasion.
Samples of naked oats grain pearled for 30 to 300 s with
the change interval 30 s. Samples of pearled groats were
moistening to 15, 17 and 19 % and then tempering for
2.5-3.0 hrs.

Steaming of groats were carried out in the
laboratory steamer of periodic action VK-30. Specially
prepared sample of the studied material was filled in the
special cartridge and placed in steamer. With help of the
intake and exhaust valves the pressure and time of
steaming were regulated. Groat was steamed at 0,10, 0.15
and 0.20 MPa for 60 to 300 s with the change interval 60
seconds and then sent to the flaking stage.

Flaking was carried out in the laboratory mill
«Nagema» which includes a roller mill with two pairs of
rollers 150 mm length and 220 mm in diameter. Working
gap set 0.3-0.5 mm.

Drying of flaked groats were carried out in the
laboratory dryer which works on a "fluidized bed". Mode
of operation of the dryer (degree of removal of excessive
moisture) was regulated by temperature changes drying
agent (air) and time of the flakes location in the working
area of the dryer. Flakes were dried to a moisture content
of 14 %.

Protein content of grain was determined
according to the method GOST 10846-91, fat content
was determined according to the method GOST 29033-
91, starch content of the samples was determined
according to the method GOST 10845-98, ash content
according to the method GOST 10847-74.

Results and discussion
The results of research of influence intensity of
pearling naked oats with different moisture content on
yield of groat are presented in figure 1.

100,0 4,0 4.9 5.8 6,5

It was found that the technologically expedient
moisture content of naked oats before pearling is 12-12.5
%. In the pearling the grain with this humidity depending
on the duration of pearling yield of groat estimated to
range between 78-94 %. Increasing moisture content of
grain before pearling to 14 % does not significantly
change the limits of yield values, and pearling grain with
low moisture content of 10.5% leads to excessive
grinding and formation of a significant amount of by-
products and waste in the form of fine particles and
husking bran. Use as raw materials naked oats increase
yield of pearled groats at 1.4-1.6 times in compared to
processing of conventional varieties.

Providing rational management of processing of
naked oats is possible, provided that the mass fraction of
ash in pearled groats at the level of regulated (to produce
flakes) 1,9-2,1% which will allow for further processing
of this groats into flakes without use of additional opera-
tions in the technological process for example additional
pearling stage. In the application of the existing scheme,
application of dehulling and pearling stages due to the
removal of rich in minerals upper layers of the grain
mass fraction of ash in the grain decreases from 3.2 to
2.1%. Mass fraction of ash in the control groats include
1,7-2,0 %. By pearling of naked oats mass fraction of ash
decreases from 2.4 to 2.2-1.2 %.

Starch in oats kernel is predominant component
of carbohydrate complex its main quantity is placed in
the endosperm. During dehulling and pearling oats in
classical groats in relation to grain increased mass frac-
tion of endosperm due to which mass fraction of starch
increased from 53.7 to 58.2 in groats. Mass fraction of
starch in the control groats include 59,7 — 61,7 %.

Depending on initial parameters of pearling
(humidity and duration) in groats due to removal of bran
parts and aleurone layer has been gradually increasing in
mass fraction of starch from 60 to 67 % (figure 4). Pearl-
ing of grain during 60-180 s allows produce groats with a
mass fraction of starch from 61 to 64 % A high level of
starch in the kernel indicates the necessity of intensive
pearling of grain to provide the necessary limits of regu-
lated ash mass fraction of 1.9 2.1%.
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Fig. 1 — Changing yield of groats, particles of crushed groats and husking bran by pearling oats grain
with moisture content of 12.5 %
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10 groats to flaking determining of
0 its impact on physical properties

60 120 180

B flattened core B Crushed core output

Fig. 2 — Influence of modes of water heat treatment and steaming on yield
of flaked groats, P=0,15 MPa, W=17,5 %

Mass fraction of B-glucans in the control groats
include 3,7-4,6 %. Depending on initial parameters of
pearling (humidity and duration) in groats due to removal
of parts of aleurone layer has been gradually reduction in
mass fraction of B-glucans from 7 to 3 % (figure 5).
Pearling of grain during 60-150 s allows produce groats
with a mass fraction of B-glucans from 5.9 to 6.7 % what
more on 2,1-2,2 % compared with a control sample. Pro-
cessing of naked oats in the indicated mode of pearling
allows producing pearled groats with a high content of
soluble fiber, which gives it the dietary properties.

At the next stage modes of preparation of
pearled groats for flaking was investigated. To ensure
high effectiveness of use raw materials at the production
of flakes is necessary to provide combined method of
water heat treatment. For substantiation of processing
modes of pearled groats from naked oats into flakes nec-
essary to determine the effect modes of water heat treat-
ment on yield and quality of flaked products.

The results of research of influence intensity of
water heat treatment modes and steaming on yield of
flaked groat are presented figure 1.

It was found that the technologically expedient
moisture content of pearled naked oats groats before
steaming is 17-17.5 %. After steaming groats with this
moisture yield of flaked groat estimated to range between
84,3-93,6 %. According to the preliminary organoleptic
assessment flaked product obtained by this mode de-
scribed as flakes.

Decreasing moisture content of pearled groat to
15.4 % does not allow to change of physico-chemical and
technological properties in full volume which is indicated
by significant amount of husking ban which formed by
flaking. Significant amount of husking ban indicates in-
sufficient plastic properties of pearled groats. In addition,
by flaking of pearled groats prepared at this mode from
flakes breaking away parts and the end product is charac-
terized by asymmetric shape. Increasing humidity to
19.1% allows increasing the yield of flaked groats how-
ever excessive humidity of groats before steaming results
in strengthening of groats and losses of its plastic proper-
ties so flakes obtained in this mode for organoleptic
assessment and character the surface are flaked groats.

In the application of the recommended modes of
preparing pearled groats to flaking yield of flaked prod-

240

33

300 of the flaked groats were con-
ducted. Quality of oat flakes
except nutritional value, also
evaluate by physical properties
which include geometric charac-
teristics and strength [7].

The strength and thick-
ness are interrelated parameters - flakes with less thick-
ness are usually characterized by low strength and at dif-
ferent stages of technological process are able to destruc-
tion that increases proportion of husking bran and reduc-
es the nutritional value of the product.

Traditionally cereal flakes made from different
types of crops characterized by thickness 0,2-1,0 mm.
For oats flaked products characteristic values of the
thickness is of up to 0.5 mm for flakes "Hercules" and
0.7-0.9 mm gor flaked groats. Except thickness, strength
of flakes also depends on mass fraction of moisture. For
flakes with higher humidity inherent strength is greater
compared to a product with low humidity. The final
moisture of oat flakes is normalized by regulations and
must not exceed 12.0%.

Thickness of obtained in the studied modes
flaked products is in the range 0,4-1,1 mm. Flaked prod-
ucts obtained from naked oats by steaming oats groats
with moisture content 19.1 % by indicator of thickness
characterized as flaked groats for which the characteristic
thickness is 0.7 to 0.9 mm. Mode of steaming groats at
vapor pressure of 0.15 MPa with moisture content 17.5
% allows producing flaked products which correspond by
the value of thickness of the control of classical oat
flakes 0,4-0,9 mm. Decreasing moisture content of groats
before steaming to 15.4 % allows producing thin flakes,
values of thickness of which in the range of 0.4-0.7 mm.
At the next stage of research effect of the studied modes
of water heat treatment on changing chemical composi-
tion of flaked products were determined. The most
important components of the chemical composition that
formed nutritional value of the product - the mass frac-
tion of ash, protein, starch, fat, f-glucans and vitamins
were determined. As a control samples used oats flakes
"Super Hercules Nel», made by TM “Dobrodija” (Con-
trol 1) and flakes “Extra” made by TM “Hercules” (Con-
trol 2).

Analysis of literature data shows that depending
on the method of treatment and appointment ash values
in oat flakes may vary in the range of 1.54 to 2.03%. In
our country, according to current regulations indicator of
ash content of traditional oat flakes "Hercules" and
"Pelyustkovi» is guarantee and depending on product
limited and is not more than 1.9% for "Pelyustkovi» and

http://grain-feed.onaft.edu.ua
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a) b) ¢)
Fig. 3 —View of the flaked product obtained by:
a) W=17,5 %, P= 0,15 MPa, =180 s; b) W=15 %, P= 0,15 MPa, t=180 s; ¢c) W=19,1 %, P= 0,15 MPa, t=180 s
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2.1 % for "Hercules". Ash content of classical flakes
produced in plant conditions is located in regulated by
standard range and include 1,7 % for "Super Hercules
Nely» and 1.8 % for flakes “Extra”.

Water heat treatment of pearled groats with
further its flaking reduces the proportion of ashes of
flaked products from 1.8 to 1.5%. The ash content of
samples obtained by flaking pearled groats with initial
moisture content 17% and 19 steamed with vapor pres-
sure of 0.15 MPa include 1.6-1.8% which is located
within values of ash in classical flakes therefore the use
of these modes of steaming allows to produce flakes
from naked oats with mass fraction of ash which regulat-
ed by standard [8].

By this mode of preparation pearled groats to
flaking mass fraction of protein in flaked products in-
clude 11,7- 13,2% fat - 6,0-6,3% starch - from 58-62%,
B-glucans - 5,1-5,7%, vitamin B1 - 0,52-0,55 mg / 100 g
B2 - 0,12-0,15 mg / 100 g. Defined mode of processing
allows producing flaked products during further pro-
cessing of pearled groats which are characterized by reg-
ulated ash content and by content of other biologically
active substances match to traditional products made
from hulled grains.

Based on the data structure of processing naked
oats into pearled groats and flaked products was devel-
oped which includes grain cleaning stage, grain water
heat treatment, pearling, sorting of pearling products,
pearled groat water heat treatment, flaking, sorting of
flaking products and drying [9].

The features of the developed scheme are lack in
technological process of energy-intensive complex op-
erations of grain steaming, drying, dehulling, sorting of
dehulling products, groats separation stage, control of
groats into paddy separators and groat separators before
processing into flakes[10].

Grain cleaning stage carried out by existing
schemes by using traditional grain cleaning equipment:
separator classifier, magnetic separator, destoner,

plansifter, trieur and possible inclusion in process paddy
separators.

For grain moisture content of which smaller
than 12-13% to improve efficiency following stages of
pearling and increase yield provided water heat treatment
method of cold conditioning.

Pearling stage of naked oats grain carried at
pearliers in which method of intensive abrasion is real-
ized. Effectiveness of pearling is estimated by yield of
husking bran amount of which is determined depending
on the produced product.

As a result of pearling of naked oats grain
formed a mixture consisting of whole pearled groats,
particles of crushed kernels and husking bran. For its
separation and removal of whole pearled groats the mix-
ture at the first stage is sent to plansifter where conduct
removal of particles of crushed kernels and husking bran.
Whole pearled groats additional control to the residues of
husking bran by passage of through a system of air sepa-
rators [11].

For the production of flaked products, pearled
groats moisturize with moisturizing machines, tempering
and sent to steaming. Steamed groat tempering and after
this sent to flaking. Mixture of flaking products is sorted
at plansifter and drying in belt driers.

Conclusion

It is proved the high effectiveness of using na-
ked oats as raw material for production groats products
with regulated quality indicators. The features of the de-
veloped scheme are lack in technological process of en-
ergy-intensive complex operations of grain steaming,
drying, dehulling, sorting of dehulling products, groats
separation stage, control of groats into paddy separators
and groat separators before processing into flakes. Use as
raw materials of naked oats at the recommended modes
can increase yield of pearled and flaked groats at 1.5-1.7
times in compared to processing of conventional varie-
ties.
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Anomauin

B oaniti cmammi npoananizoeani icHyroui mexrnonozii nepepobku sepra 6ieca y kpyny. Byau npoananizosani
MOJCIUBOCIIT BUKOPUCHIAHHS HOBUX COPMIB i6Ca 0151 600CKOHANEHHS ICHYIOUUX MeXHON02il. Posenanymo nepesacu euxo-
PUCMAHHIL 20]103ePHUX COPMIE 8I6Ca O 8UPOOHUYMEa Kpyn ma naacmisyis. Hasedeno pesyismamu 00CriodcenHs 6niu-
8y IHMEHCUBHOCMI NOUKOONCEHO20 3ePHA I OOHOT MEPMIUHOI 0OPOOKU HA OMPUMAHHS NEPLOBOT Kpynu ma il AKiCHI NOKa-
3HUKU. Bcmanosneno 6Ucoxy epekmugHicmes GUKOPUCTIANHS 207103ePHO20 8I6CA 01 BUPOOHUYMEA KPYNU Neplosoi 3 pecy-
JbOGAHUMY AKICHUMU nOKas3HuKamu. Byno ecmarnosneno, wo mexnonoziyno 0oyineHuil 6Micm 80102U Y 20103EPHOMY Gi6CT
nepeo nepepobroro cmanosums 12-12,5%. V 3epna 3 maxoro 8ono2icmio 8 3anedxicHoCmi 6i0 mpusaniocmi nepepooxu eu-
Xi0 Kpyn oyiHioemoca 6 dianazoHi 6i0 78 0o 94%. BuxopucmaHus 8 AKOCMI CUPOBUHU 20103ePHO20 8i8CA NIOBULYE BUXIO
nepnogoi kpynu 6 1,4-1,6 pasu 6 nopieHsanHi 3 nepepobKoio 36U4AUHUX COPMIB.

Jlocniooceno pesrcumu npuzomysants neprogoi Kpynu 00 8iouaposy8anHs, USHAYEHO 0COOIUBOCTI iX 6NIUBY HA
6uxio i sixicmv kpynu. Bye npogedenutl ananiz izuunux e1acmusocmeii OMpPUMAHUX APOOYKIMIE8 NOOIOHUX NAACTIBYSIM.
byno ecmanosneno, wo mexnono2iuno OOYinbHUull 6Micm 60102U Y KPYhi 3 20J103€PHO20 8I8CA 00 NPONAPIOBAHHS CKAAOAE
17-17,5%. Ilicna nponaproganHs Kpynu 3 makow 60J]102icmio 6uxio Kpynu oyiHwemvcs 6 dianaszoni 6i0 84,3 oo 93,6%.
Busnaueno ocnosni emanu nepepobxu 2on03epnozo 8igca 6 kpyn’'simy npooykyin. Pospobneno mexnonociuny cxemy nepe-
PobKU 201103epHO20 Gisca 05 BUPOOHUYMEA Kpyn i naacmisyis. Texnono2is 6Kkuo1ac ouuwenHs, 600HOmMennio8y 0opooxy,
Wihy8anHs, copmysants RPOOYKmMie uiiihy8anHs, 600HOMENL08Y 0OPOOKY ULTiGhO8AHO20 0PA, IMIULYBAHHS, NIIOUJCHHS,
CYWIHHA MA KOHMPOb 20M060T npodyKyii. 3a60aKu 6iIOMIHHOCMAM Y XAPAKMeEPUCMuKax, ocooauso y opmi zepna, nep-
BUHHA 0OPOOKA 207103ePHO20 8iBCA MA 20]1036PHO20 AUMEHIO NPOBOOUMbCA be3 emany pakyioHyeanHs Ha 080X napaie-
JIbHUX MEXHOJIO2IYHUX JIHIAX.

Knrouosi cnosa: conosepruii ogec, kpyna, niacmisyi, nouKoodxiceHe 3epHo, 600HA mepmiyHa obpobKa, npona-
DIOBAHHA, TYWEHHS, PexcumMu nepepooKu, cxema nepepooKil, XiMiyHul cK1ao.
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