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MODES OF PRODUCTION SMALL CORN FLAKES IN
SEMI-INDUSTRIAL CONDITIONS

Abstract

The article presents study results of steaming and tempering modes effect on the yield and quality of small corn flakes. Pro-
duction of small corn flakes was carried out in semi-production conditions on the basis of a test section of the existing machine-
building operation OLIS Llc, which allowed to get as close as possible to the production conditions. The study consisted of 2 series
of experiments. in the first series of experiments, five identical samples of corn grit with an initial moisture content of 13.1% were
sent to the steaming stage, where it was subjected to water-heat treatment for a specified period of time (2.5; 5; 7.5, 10 and 12.5
minutes), with increasing steaming time, the tempering time gradually increased by 10 minutes, from 10 to 50 minutes, respectively.
In the second series of experiments, the grit was moistened by cold conditioning to a predetermined moisture content of 16+0.25%,
moistened for 12 hours, and then moistened grit was subjected to water-heat treatment at the same parameters as in the first series.
The initial sample of corn grit No. 4 was obtained in the factory and had the following quality indicators: moisture content — 13.1%;
ash content — 0.58%, the starch content — 71.1%.

The technological scheme of small corn flakes production in semi-production conditions included the following steps: grit
moistening by a special device that sprays water for 15-20 seconds, and wetting in special sealed containers of grit samples (if nec-
essary); grit steaming in the steamer camera of periodic action of EPP-1; tempering for 10-50 minutes in thermostable conditions;
flattening of the obtained product on a rolling mill "EVV-1" with smooth rollers at a gap of 0.3-0.4 mm, drying the flattened product
on a laboratory dryer; control on the laboratory dispenser RLU-1 (sieving on a sieve No. 067) for extraction of flour products.

It was found that as a result of grit steaming with initial moisture content (13.1%) and subsequent flattening in semi-
production conditions a lot of meal was formed — 33.6 and 23.3% with the duration of steaming for 2.5 and 12.5 minutes, respective-
ly, with an ash content of 0.64-0.57% and a starch content of 63.2-63.4%. With the ash content of the original grit of 0.63% and the
starch content of 71.1%, it indicated that although moisture penetrated into the inner layers of the grit during conditioning, yet it was
not enough on the surface. Therefore, high-ash peripheral grit particles were worse exposed to flattening, crushed and formed meal.
Thus, the selected modes of small corn flakes production in semi-production conditions were not sufficient to provide the grit particle
with the necessary structural and mechanical changes, and further increase in the duration of processing was impractical, as it sig-
nificantly increased energy consumption and reduced flakes production productivity.

Preliminary wetting of grit to a moisture content of 16+0.25% and subsequent steaming at the same parameters as grit flakes
with a starting moisture content of 13.1% showed a significant decrease of flour products output, which amounted to 13.7-7.8% at
2.5 and 12.5 min of steaming, respectively. However, the additional grit moistening before steaming led to an increase in flakes
moisture content, which requires higher energy consumption during their drying and bringing them to standards (less than 13.0%),
guaranteeing their storage for 6-9 months.

The technologically appropriate wet-heat processing mode of corn grit in the production process of flakes in semi-production
conditions, to obtain small corn flakes according to the scheme of preliminary wetting of grit, steaming it in a steamer of periodic
action, short-term tempering, flattening, drying and control of flakes on meal separation, is a grit moisture content before steaming
at 16+2.5%, steaming at atmospheric conditions for 7.5-10 min, duration of tempering — 30-40 min. The obtained flakes do not re-
quire cooking, but can be brewed in boiling water for 4-5 minutes.

Key words: corn, tempering, steaming, modes, flakes, organoleptic evaluation.

Introduction rolls, which usually have a diameter of 400-500 mm.
Flaking grits are the most valued product of the Using rollers of larger diameter on flatting machines
dry milling process. Flaking grit yield is important to dry compared to roller machines with roller diameters of 250
millers, but is challenging as a breeding target [1]. Its or 300 mm allows to establish a smaller gap between the
depend on kernel hardness [2—4], test weight [3, 6, 8], rolls by a special mechanism, which leads to an increase
kernel density [10], and protein content [12]. in compression deformation [9], and permits to obtain
Processes of grit steaming and flattening are im- smaller thickness of flakes. Due to the strong elastic de-
portant processes in the production of flakes. The main formation, the thickness of the obtained flakes is always
function of steaming is to reduce breakage and produce ~ 1arger (0.5-0.6 mm) compared to the roll gap (0.3-
stronger flakes [5]. Adding heat and moisture softens the 0.4 mm), in add1t1on,.as the particle size increases, the
grit, making it more plastic and less prone to brittle frac- edges Of the ﬂake particles becpme broken, anq the larger
ture. The strengthening of the flakes occurs when the the particle size and less working gap — the bigger effect
adhesion between the structural elements of the flakes of broken edges (smaller or cut grits Wﬂl. expand less gnd
increases. Also, during hardening and peeling of steam, ther;fore have fewer broken edges)z which 1S.°f particu-
the starch is leached from the granules and forms an ad- lar 1mportance for laboratory equipment with smaller
hesive phase which holds the starch granules together ~ roller diameters [5].
and secures the torn layer of shells on the flake surface With regard to wet-heat processing modes, in the
[7]. production of large corn flakes, corn grits are treated in a
During flattening, the grit passes between two steam cooker at a temperature above 100 °C for a time.
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This treatment softens the hard grits. During boiling ad-
ditional water is introduced in the form of condensing
steam, and the moisture content after treatment increases
to 30-35%. Afterwards, hot grits are dried in hot air dry-
ers, ground with rollers, which flatly compress grits.
Then flakes are rolled up in huge cylindrical furnaces
with air temperature 600 °C and the flakes are tossed
around the rotating cylinder. The cylinder is angled so
that the flakes swirl around and pass through it quickly
enough, which prevents them from consuming too long
at high temperature [7].

Tempering conditions had significant effects on
the specific weight, thickness and water absorption of the
flakes as well as on the amount of fine material (<2 mm)
produced during flaking. Flake strength correlated signif-
icantly with grit strength and flake thickness [11]. Any
heat treatment including corn flaking procedure led to
change in chemical composition of grits: to reduce re-
sistant starch content to almost half its original level
(from an average of 6.7% in raw grits to 2.9% in cooked
grits to 3.2% in toasted flakes) [13], to the appearance of
partial gelatinization of starches which is clearly con-
firmed by an increase in the average volume diameter in
cold water, a decrease in the gelatinization enthalpy, and
a loss of birefringence in polarized light [15], to reduce
aflatoxin B1 contamination level [14], to inhibit grain
spoilage microorganisms [16].

Materials and methods

The corn grit Ne4 was the subject of research,
produced in the operation conditions and had the follow-
ing quality indicators: moisture content — 13.1%; ash
content — 0.58%; starch content — 71.1%.

The object of the study was to establish the opti-
mum water-thermal regimes that would provide the high-
est yield and the best quality of flattened products.

Production of small corn flakes was carried out in
semi-production conditions on the basis of a test section
of the existing machine-building operation OLIS Llc,
which allowed to get as close as possible to the produc-
tion conditions. The study consisted of two series of ex-
periments:

—in the first series of experiments (Fig. 1A), five
identical samples of corn grit with an initial moisture
content of 13.1% were sent to the steaming stage, where
it was subjected to water-heat treatment for a specified
period of time: 2.5; 5; 7.5, 10 and 12.5 minutes. With
increasing steaming time, the tempering time gradually
increased by 10 minutes, from 10 to 50 minutes, respec-
tively.

—in the second series of experiments (Fig. 1B),
the grit was moistened by cold conditioning to a prede-
termined moisture content of 16%. Then grit after 12
hours moistening was directed to steamer camera, where
was subjected to water-heat treatment at the same param-
eters as in the first series.

The technological scheme of small corn flakes
production in semi-production conditions (Pic. 1) includ-
ed the following steps:

— grit moistening by a special device that sprays
water for 15-20 seconds, and wetting in special sealed
containers of grit samples (if necessary);
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— grit steaming in the steamer camera of periodic
action of EPP-1;

—tempering for 10-50 minutes in thermostable
conditions;

— flattening of the obtained product on a rolling
mill "EVV-1" with smooth rollers at a gap of 0.3-0.4
mm;

— drying the flattened product on a laboratory dry-
er;

— control sieving on the laboratory sifter RLU-1
(sieving on a sieve No. 067) for extraction of meal prod-
ucts.

The heat treatment of grit was carried out as fol-
lows: the product with initial moisture or pre-moistened
was directed into the steamer camera, subjected to steam
treatment for a certain period of time, with periodic stir-
ring of the product. The feature of this method of steam-
ing is that due to the peculiarities of the steamer struc-
ture, excessive steam pressure is not created in its cham-
ber and grit are treated with ordinary atmospheric pres-
sure steam.

Products obtained under different modes were
evaluated by: organoleptic evaluation (visual appearance
and shape); quantitative evaluation (yield of flakes, size,
%); quality evaluation (moisture content, ash content,
starch); consumer evaluation (trial and brew rate).

The amount of water (K) required for moistening
was determined by the formula:

B="G""-(100-A)/ ((100-B) -1), (1)
where B is the amount of water added when
moistened, g;
G — mass of moistened grit, g;
A — initial moisture content of the grit, %;
B — final moisture content of the grit,%.

The output of the flakes was determined by the
amount of overtails of the sieve No. 067 during sifting
100 g of the flattened product; size of flakes — in size
modules when sifting on a set of sieves with @ 2,8; 2.6;
2.3;2.0; 1.6 mm.

To study the physicochemical parameters of corn
products (moisture content, ash content, starch content),
standard methods were used: moisture was determined
by drying in a drying oven at a temperature of 130° C in
accordance with GOST 13586.5-93, ash content — ashing
in a muffle furnace at a temperature of 800° C in accord-
ance with DSTU ISO 2171: 2009, starch content —
polarimetric method by the Evers according to
GOST 10845-98.

Results and discussion

As a result of the 2-series study of the modes of
wet-heat processing (WHP) in semi-production condi-
tions, we determined the significance of such technologi-
cal operations as: pre-moistening of grit and duration of
steaming for output (Fig. 2) and quality of the products
of flattening (Fig. 3-4) and the obtained flakes (Fig. 5,
Table 1).

The first series of experiments without pre-
moistening showed that as a result of grit steaming with
initial moisture content (13.1%) and subsequent flatten-
ing in semi-production conditions a lot of meal was
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Fig. 4 — Starch content of products under different WHP modes

formed — 33.6 and 23.3% with the duration of steaming
for 2.5 and 12.5 minutes, respectively, with an ash con-
tent of 0.64-0.57% and a starch content of 63.2-63.4%.
With the ash content of the original grit of 0.63% and the
starch content of 71.1%, it indicated that although mois-
ture penetrated into the inner layers of the grit during
conditioning, yet it was not enough on the surface.
Therefore, high-ash peripheral grit particles were worse
exposed to flattening, crushed and formed meal.

Thus, the selected modes of small corn flakes
production in semi-production conditions were not suffi-
cient to provide the grit particle with the necessary struc-
tural and mechanical changes, and further increase in the
duration of processing was impractical, as it significantly
increased energy consumption and reduced flakes pro-
duction productivity.

With grit pre-moistening, steaming for 2.5 min
and tempering for 10 min. (experiment 7) were not suffi-
cient to provide the necessary elastic-plastic properties to
the grit particle. In such modes, the yield of meal was
13.7%, and its ash content (0.41%) and starch content
(63.1%), indicating that the ratio of the central part (en-
dosperm) to the peripheral parts in its composition ex-
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ceeded this same ratio in the original grit.

Increasing steaming time to 5 and 7.5 min and
tempering time to 20 and 30 min (experiments 8 and 9),
the yield of meal decreased to 10.2% and 10.6%, respec-
tively, with the ash content of the obtained flakes increas-
ing by 0.01-0.02%, which is explained by the migration
of ash substances from the inner parts to the periphery
[17], the content of starch increased, which, in turn, was
due to a decrease in the transition of endosperm particles
to the meal.

Further increase in the duration of steaming to the
levels of 10 and 12.5 min, allowed to reduce the yield of
meal to values of 8.3% and 7.8%, respectively. Consider-
ing the effectiveness of the WHP from the quantitative
side, these two modes were the best (experiments 10, 11).

Thus, preliminary wetting of grit to a moisture
content of 16+0.25% and subsequent steaming at the
same parameters as grit flakes with a starting moisture
content of 13.1% showed a significant decrease of meal
products output, which amounted to 13.7-7.8% at 2.5 and
12.5 min of steaming, respectively. However, the addi-
tional grit moistening before steaming led to an increase
in flakes moisture content, which requires higher energy
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consumption during their drying and bringing them to
standards (less than 13.0%), guaranteeing their storage
for 6-9 months.

Further the quality of the WHP was evaluated by
the size module. In this indicator, own flakes became the
control sample (experiment 1), which are currently being
produced at Skvyrsky CCP. Having previously screened
the flakes of “Skvyryanka” and obtained the value of this
indicator, we proceeded to the estimation of the size
modules in the obtained flattened products. The largest
flakes size and their best size alignment were obtained
under more stringent conditions (Tab. 1).

Organoleptic evaluation is a key parameter deter-
mining optimal WHP modes, as the buyer first evaluates
the product visually when choosing a product: for some
aesthetic component, the product should be "pleasing" to
the consumer's eye. Thus, in the organoleptic evaluation
of flakes, it is important that the corn flakes are strong, of
the same size and consistency, not crumble. Since they
are much smaller than oats, such an indicator as the
thickness of flakes is not so important to them. Fig. 5
shows the appearance of the products obtained under
different WHP modes.

Based on the above facts and organoleptic evalua-
tion, technologically appropriate wet-heat processing
modes of grit to obtain small corn flakes are moisture
content before steaming at 16+2.5%, steaming at atmos-
pheric conditions for 7.5-10 min, duration of tempering

—30—40 min. Steaming of grit at such modes allows to get
the output of flakes at the level of 91.6-92.2%. According
to preliminary organoleptic evaluation, the flattened
product obtained under such modes is characterized as
flakes (Fig. 5C) and is similar in appearance to the con-
trol sample (Fig. 5A).

Absence of pre-moistening step up to 16% (Fig.
5E, 5F), or reduction of steaming time below 10 min.
(Fig. 5C), does not allow to change the physical, chemi-
cal and technological properties of grit in full, as indicat-
ed by the considerable amount of meal formed during
flattening. The large amount of meal at the stage of flat-
tening indicates insufficiently plastic properties of grit.

Further increase in the steaming time above 10
minutes, in turn, allows to increase the yield of the flatten
kernel and to reduce meal output, but the excessive pres-
ence of grit in the steamer chamber leads to further
smearing of the grit, clogging of technological equip-
ment, high moisture content of flakes, therefore, the
flakes obtained in this mode are characterized by partial
adhesion and nonuniform size (Fig. 5D).

Evaluating the consumer properties of flakes it is
found that the obtained flakes do not need cooking, but
can be brewed in boiling water for 5-7 minutes in softer
modes. With the change of modes to the greater side, the
duration of brewing decreased slightly: at certain optimal
WHP modes, the preparation time of small corn flakes in
this way is 4-5 minutes.

Table 1 — Granulometric composition (fraction yield, %) and organoleptic evaluation of flakes

Fraction Series Nel. Series Ne2.

. Control Without grit pre-moistening With grit pre-moistening
Steaming 2,5 5 75 | 10 | 125 | 25 5 7,5 10 | 125
time, min.

Ne of study 1 2 3 4 5 6 7 8 9 10 11
0--/2,8 19,37 1,80 1,62 2,21 2,48 3,76 4,62 4,99 8,29 || 11,94 || 18,46
02,8/2,6 22,94 7,89 2,39 4,79 9,38 6,23 || 10,87 || 10,16 || 13,61 || 18,30 || 18,01
2,6/2,3 24,63 14,79 | 9,66 | 13,34 || 16,08 || 14,81 || 22,54 || 19,78 | 24,93 | 24,41 || 23,84
02,3/2,0 11,39 17,78 || 22,69 || 23,06 || 19,44 || 25,85 | 32,14 || 28,69 || 29,26 | 21,56 || 19,29
02,0/1,6 15,72 27,14 || 41,39 | 28,81 || 24,38 || 26,10 || 19,65 || 22,65 || 15,59 || 13,15 || 12,60
01,6/-- 5,95 30,59 || 22,23 || 27,78 || 28,25 || 23,25 || 10,18 || 13,70 | 8,32 | 10,64 | 7,80

Total 100,0 100,0 || 100,0 {| 100,0 || 100,0 || 100,0 | 100,0 || 100,0 { 100,0 || 100,0 | 100,0

Slzerfnnr‘;dule’ 236 | 174 | 1,76 | 1,76 | 1,80 || 1,85 | 2,11 | 2,04 | 2,19 | 2,22 | 231
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Fig. 5— The appearance of flakes in different modes:
a — Control; b — steaming time 10 min. (with pre-moistening); c — steaming time 2.5 min. (with pre-moistening);
d — steaming time 12.5 min. (with pre-moistening),; e — steaming time 2.5 min. (without pre-moistening);

f— steaming time 12.5 min. (without pre-moistening).

Conclusions

The technologically appropriate wet-heat pro-
cessing mode of corn grit in the production process of
flakes in semi-production conditions, to obtain small
corn flakes according to the scheme of preliminary wet-
ting of grit, steaming it in a steamer of periodic action,
short-term tempering, flattening, drying and control of
flakes on meal separation, is a grit moisture content be-
fore steaming at 16+2.5%, steaming at atmospheric con-
ditions for 7.5-10 min, duration of tempering — 30-40

min. The obtained flakes do not require cooking, but can
be brewed in boiling water for 4-5 minutes.

Using the stage of original grit moistening in the
scheme of small flakes production allows to reduce the
duration of heat treatment, i.e. preserve valuable nutrients
and to decrease the production cost of flakes. This stage
is not applied in production conditions, so the attempt to
introduce and reproduce in the technological process of
these modes and conditions of flakes production is a per-
spective direction for further research.
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PEKUMU BUPOBHUITBA JIPIBHUX KYKYPYI3AHUX IIJIACTIBIIIB
Y HAIIIBBUPOBHUYNX YMOBAX

Anomauin

Y cmammi nasedeno pezynomamu 00cniodNHceHHss 6NAUSY PEHCUMIE NPONAPIOBAHHS MA MEMNEPYSAHHS HA GUXIO
ma AKicmv OpIOHUX KYKYPYO3AHUX niaacmieyie. Bupobnenns OpiOHUX KYKYDYO3SHUX NAACMISYI6 30IUCHIOBANU V HANIG-
BUPOOHUYUX YMOBAX HA 06A3I 8UNPOOYSATbLHOI OLIAHKU 0ilow020 Mawunobyodigenvhoco 3asody TOB OJIUC, wo oano
3MO2Y MAKCUMATLHO HAOAUUMUCL 00 SUPOOHUYUX YMO8. Jlocaiodicents ckaadanucsa 3 2-x cepii 00caidig: y nepuii
cepii 0ocnidie n’amv iOeHMUYHUX 3PA3KI6 KYKYPYO3AHOI Kpynu 3 noyamxogoro gonozicmio 13,1 % nanpaenanu ma eman
nponaproeanis, oe 60Ha Nid0ABaAIACL B0OHO-MENIO0BI 00POOYI NPOMs2OM 3a0anHUX NPoMidcKie uacy (2,5; 5, 7,5, 10 ma
12,5 x6.), npu ybomy i3 30i1bUleHHAM YACY NPONAPIOBAHHS, 30ITbULYBABCS | YaC memMnepy8ants Kpynu nocmynogo Ha 10
x8, 6i0 10 0o 50 xs., 8ionogiono. Y opyeiti cepii 00Caidie Kpyny 36010HCUIU ULTAXOM X0A00HO20 KOHOUYTIO8AHHA 00 3a-
danoeo 3HauenHs eonococmi 16£0,25 %, siosonoocysanu npomsicom 12 200un, a nomim 360109iceHy Kpyny nidoaganu
600HO-MeNnN06Il 06pOOYL Npu Mux Jice napamempax, wo i 6 nepuiii cepii. Buxionuii 3pazox kykypyoszsanoi kpynu Ned
0y6 ompumanuil y 3a600CbKUX YMOBAX MdA XAPAKMEPUZYBABCS HACIYNHUMU NOKA3HUKAMU sikocmi: gonozicme — 13,1 %;
sonvricms — 0,58 %, emicmy kpoxmano — 71,1 %.

Texnonoziuna cxema 6upoOHUYmMEa OpiOGHUX KYKYPYOZSIHUX NIACMIBYIE V HANIGEUPOOHUUUX YMOBAX GKIIOUAIA
HACMYNHI emanu: 360104CEHHs KPYNU 3a 00NOMO2010 CHeYidIbHO20 NPUCMPOIO, WO PO3NPUCKYE 800y npomsicom 15-20
€, Ma BI0BONOINCEHHA Y CNEYIANLHUX 2EPMEMUYHUX EMHOCAX 3PA3KI6 Kpynu (npu HeoOXiOHOCMI); NPONAplosans Kpynu
y Kamepi nponapiosaya nepioouunoi 0ii EIIII-1; memnepysannus npomseom 10-50 x6. y mepmocmabiibHux ymosax,
NIOWEHHS OMPUMAHO20 NPOOYKMY HA 8anbybosomy sepcmami « EBB-1» 3 enaokumu eanvysamu npu 3azopi 0,3-0,4 mm;
CYWIHHSL NIOWEH020 NPOOYKMy Ha 1aOOpaAmopHii cywapyi, KOHmMpoabs Ha aabopamopromy posciiunuky PJIV-1
(npocitosanns na cumi Ne067) 015 gunyuenus My4Hucmux npooyKmis.

Bcmanoeneno, wo 6 pezynomami nponaproants Kpynu 3 nouamkogor eonozicmio (13,1 %) ma nooanvwozo it
NIOWeHHA Y HaNi8-8UPOOHUYUX YMOBAX YMBOpIosanocy bazamo myuku — 33,6 ma 23,3 % npu mpusanocmi nponapio-
eanns 2,5 ma 12,5 xa. 6ionogiono, iz 3oavnicmio 0,64-0,57 % ma emicmom xpoxmanio 63,2-63,4 %. Ilpu 30nvnocmi
suxionoi kpynu 0,63 % ma emicmy kpoxmanto 71,1 %, ye c8iouuno npo me, wo 60102a npu KOHOUYIOHYBAHHI X0UA NPO-
HUKIA Yy BHYMPIWHI Wapu KPYRUHOK, aie Ha No8epXHi it 6yno nedocmamuvo. Tomy UCOK0301bHI nepugepuini wacmum-
KUl KPYRUHOK 2ipute nidoasanics niowertio, ROOPIOHI08AIUCH MA YMEOpIosanu MyyKy. Takum yurnom, 06paui pescumu
BUPOOHUYMBA OPIOHUX KYKYDYO3SHUX NIACMIGYIE Y HANIGEUPOOHUYUX YMOBAX OYIu HedocmamHimuy O/ mo2o, ujod Ha-
damu KpynuHyi HeOoOXIOHUX CMPYKMYPHO-MEXAHIYHUX 3MiH, a ROOAIbuie 30LIbUIeHHS mMpugarocmi 06poOKu 0yio
HeOOYINbHUM, MAK AK ICIOMHO NIOGUYYEAN0 eHePeOBUMPATU MA 3HUIICYBAIOCH NPOOYKMUGHICMb NPOYecy GUPOOHUY-
mea naacmigyie.

Ipu nonepeonvomy 360n00ceni kpynu 00 gonoeocmi 16+0,25 % ma nacmynnoeo nponapr8anHs npu mux dce
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napamempax, wo i npu OMmpuManHi naacmieyie 3 Kpynu 3 euxionoiwo eonocicmio 13,1 %, cnocmepieanroce cymmege
3MEHUIeHHA 8UX00Y MYUHUCMUX NpooyKkmis, ake ckaano 13,7-7,8 % npu 2,5 ma 12,5 xé nponapiosanus, 8ionosioHo.
Oonax, 000amKose 360J0MHCEHH KPYRU 00 NPONAPIOGAHHSA NPU3BOOUTO 00 RIOBUWEHHS B0JIO20CMI NAACMIBYI8, WO
nompeo6ye 30i1bleHHs eHep2osumpam npu ix cywlinui ma doeedenni 00 nopm (He Ginvuie 13,0 %), eapanmyrouux ix
36epicanus npomseom 6-9 mic.

Tpu 6upobruymei niacmisyie y HanigeUPOOHUYUX YMOBAX MEXHONIO2IYHO doyinbHUM pexcumom BTO kpynu 3 ky-
Kypyo3u npu Ompumanti OpiOHUX KyKypyO3AHUX NIACMIBYIE 34 CXeMOI0 NONepeOHbO20 380JI00CEHHs KPYNU, NPONapio-
eanmns il y nponaprosawy nepioouynoi 0ii, KOPOMKOUACHO20 MEMNePy8anHs, NIIOWEHHS, CYUIHHA Ma KOHMPOIIO
NIACMIBYI8 3 MEMOI0 GUIYYEHHS MYUKU, € 80102IiCMb Kpynu neped nponapioganuam —16+2,5 %, nponaprosanns npu
ammocgeprux ymosax npomseom 7,5-10 xs., mpusanicme memnepyeants — 30-40 x6. Ompumani niacmisyi e nompe-
bylomb 8apinus, a MoXCymv Oymu 3anapeti y okponi npomsizom 4-5 xe.

Kniouosi cnosa: xyxypyosa, 8on020-mennosa ooOpoOKa, nponaprogants, pedxicumu, OpioHi niacmisyi, opeano-
NenmuyHa OYiHKa.
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