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ANALYSIS OF THE QUALITY OF FLOUR FROM
DIFFERENT SYSTEMS OF THE TECHNOLOGICAL
PROCESS OF A FLOUR MILL

GREEN, PROCESSING GRAIN: TECHNOLOGY AND QUALITY

Abstract

Research in the article is aimed to determining the quality of flour from different systems of the technological process of a
wheat milling. Samples of flour were obtained at the mill "Rivne Boroshno". Private enterprise "Rivne Boroshno" is one of the larg-
est producers of wheat flour in the western region with a capacity of 180 tons /day. Flour obtained from various systems of milling
process, has a very large variety of quality indicators. Whiteness, Gluten Deformation Index, Gluten Content, Protein Content, Ash
Content, Water Absorbing Capacity, FN, SD, the rheological properties of dough on the Mixolab device, as well as the quality of
baked bread have been evaluated.

During the study, the variability of flour quality indicators on various systems was found. Whiteness varied — from 1 to 71
units, Gluten Deformation Index — from 40 to 100 units, Gluten Content — from 2 to 36 %, Protein Content — from 9,8 to 18,2 %, the
FN — from 275 to 374 s, SD — from 15 to 30,3 UCD, Ash Content — from 0,31 to 2,23 %, Water Absorbing Capacity — from 53,5 to
69,7 %.

In the process of grinding grain and intermediate products, more than twenty flour streams of different quality are pro-
duced at the flour mill. From these streams it is required to receive only one or several grades of flour. Naturally, if only one variety
is produced, then all flows from different systems are sent to it. The weighted average quality indicators of flour should comply with
the requirements of the standard for this grade in terms of Ash Content, Gluten Content, etc.

The maximum Ash Content is observed in the streams from the last reduction systems, as well as from break systems in the
milling process, where products with a large number of brans are milled. At the same time, the flour from the central parts of the
endosperm is slightly less gluten, but more starch than in the flour from the peripheral parts of the endosperm, which are grinding on
subsequent reduction systems.

For the research, samples of flour were taken from each system of the technological process. For convenience, we have ar-
ranged them for quality using the indicator of whiteness. One of the main indicators of the quality of flour, which determines its
grade, is whiteness. In the studied samples, the values of the whiteness index range from 71 to I unit.

Key words: flour quality, wheat flour, quality indicators, gluten, protein, Falling Number, Starch Damage.

Introduction

Bread products vary widely around the world, as
do their production techniques. Basic ingredients are
cereal flour, water, yeast or another leavening agent, and
salt [1, 2]. Wheat is one of the cereals used extensively in
many parts of the world for the preparation of bread and
many bakery products [3, 4]. Flour performance depends
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on its composition, which in turn depends on wheat char-
acteristics and milling. Milling separates the bran and
germ fractions from the endosperm, which is used to
make flour, and reduces endosperm particles to the cor-
rect size [5].

Flours differ in their extraction rate, which is de-
fined as the proportion of flour by weight, derived by
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milling from a known quantity of grains [6].

Commercial wheat flour milling produces a
large number of flour fractions, or mill streams, that are
recombined to provide flours with specific processing
characteristics. Each mill stream varies in its composition
and functional characteristics as a result of the irregular
distribution of components within the wheat kernel [7].

The flour fractions that separated at different
technological stages are generally mixed to fulfill eco-
nomic, qualitative and nutritional constraints and to pro-
vide flours with specific technological characteristic. The
quality of the resulting flour is given by the composition
of the different mill streams that are selected for blending
and the functionality of the different components [8-10].

Milling fractions contain endosperm, aleurone,
pericarp, seed coat, and germ material in different pro-
portions. As wheat components are not uniformly dis-
tributed over the wheat kernel, the obtained milling frac-
tions differ in composition as well as in functional prop-
erties. The miller can combine all flour streams to pro-
duce straight-run flour. The quality of such flour depends
not only on the milling process itself but also on the
wheat selected for milling [11, 12, 13].

The bread yield and volume depend on a large
number of factors, such as gluten content, ash content,
number of falling, rheological characteristics, etc., which
do not independently characterize the baking process of
the bread and should be determined comprehensively to
receive overall picture of wheat end-use performance
potential [14].

Materials and methods

Hard wheat was milled in an industrial roller
mill (private enterprise "Rivne Boroshno") to an extrac-
tion rate of 78%. The industrial roller mill consisted on
four break rolls, ten reduction rolls, five bran finisher and
three break reduced fraction.

The obtained wheat mill streams consisted of 8
break flour fractions (B1/B2A, B1/B2B, B1/B2C, B3A,
B3B, B4A, B4B, B5AB), 19 reduction flour fractions
(C1AC(1), CIAC(2), ClAF(1), CIAF(2), C2AA(1),
C2AA(2), C2AB(1), C2AB(2), C3(1), C3(2), C4, C5(1),
C5(2), Co, C7(1), C7(2), C8, C9, C(10), four break re-
ducing fraction (Div1(1), Div1(2), Div2, Div3) and four
sizing flour fractions (C1B(1), C1B(2), C2B(1), C2B(2)).

The physical-chemical characteristics of the
wheat and flour were evaluated as follows: Moisture con

tent through the GOST 13586.5-2015 method; Whiteness
through the GOST 26361-2013 method; Wet Gluten
Content through the GOST 27839-2013 method; FN
through the ISO 3093:2009 method; Ash Content
through the ISO 2171:2007 method; SD through the ISO
17715:2013 method; rheological characteristics were
tested with the Chopin Mixolab through the ISO 17718-
2015 method.

Results and discussions

The highest whiteness index was in the flour se-
lected from the systems: CIAC(1), C1AF(1), C1AC(2),
C2AA(1), C2AB(1), C2B(1), because the first grinding
systems process the intermediate products with the least
amount of shells and get the highest quality flour (Fig.
1). The lowest indicators of whiteness possessed flour
from the systems: C9, BSAB, C8, C10. On these sys-
tems, the product with the highest amount of bran is pro-
cessed, thereby reducing the whiteness of the flour. In
accordance to GSTU 46.004-99 for flour of the highest
grade, the whiteness must be not less than 54 units; for
flour of the first grade — from 36,0 to 53,0 units; for flour
of the second grade — from 12,0 to 35,0 units. Flour se-

lected from the systems: CIAC(1m), Cl1AF(1m),
ClAC(2m), C2AA(Im), C2AB(Im), C2B(Im),
Ci1B(1m), CIAF(2m), C1B(2m), C2AA(2m),

C2AB(2m), C4, C2B (2m), C3(1m), C3(2m), C6 has the
whiteness corresponding to the whiteness of the highest
grade. Ash content has great importance for controlling
the separation of the brans from the endosperm and
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Fig. 1. Whiteness and Ash “ontent of flour streams
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Fig. 2. Starch damage and Water Absorption Capacity of flour streams

assessing the quality of flour. This is because the bran
and the aleurone layer contain significantly more miner-
als than the endosperm.

The structure of the flour test is due not only to

the quantity of proteins, but mainly to their structure and
mechanical properties, these properties affect the ability
of the protein in flour to hold different amounts of water,
that is, on the water absorption capacity of the flour.
The dispersibility of flour affects on its water absorption
capacity. Due to the damage to the starch grains, the Wa-
ter Absorbing Capacity of the flour increases. The ability
of starchy flour grains to absorb moisture depends on
many factors. One of them is the partial dispersion of
starch grains during grinding the grain into flour. The
amount of SD increases the hydrophilicity of starch and
the intensity of its hydrolysis by amylolytic enzymes. A
high level of damaged starch results in dough sticking to
hands and equipment. Water Absorbing Capacity of most
of the samples have high enough indicators from 55,0 to
69,7 % (Fig. 2). Flour samples from systems C4 —
30,3 UCD, C7 — 28,6 UCD and C10 — 29,6 UCD have
the highest rate of Starch Damage.

The proteins that make up gluten are found in
the endosperm of wheat grain. Their quantity and proper-
ties determine the baking qualities of wheat flour that
produced from this grain. For wheat with gluten of nor-
mal quality, there is a direct relationship between the
protein content, and, therefore, gluten, in flour and its
potential baking ability, that is, the ability to give good

bread in the most favorable baking conditions for this
flour. The proteins that forming gluten give it structural
and mechanical properties, such as plasticity, elasticity,
stretchability, which indicates the quality of gluten.

In accordance to GSTU 46.004-99 for flour of
the highest grade, the Wet Gluten Content must be not
less than 24,0 %, for flour of the first grade — not less
than 25,0 %, for flour of the second grade — not less than
21,0 %. The greatest amount of gluten is on the systems
B5AB, B4A, B4B - 36,4 % (Fig. 3). On the same
systems, the amount of protein in the flour is greatest.
Least gluten in flour from the system C10 — 2 %, this can
be explained by the fact that this system is processed
much more bran than the endosperm, in which gluten is
found.

The FN is used to characterize the activity of
amylolytic enzymes (amylases) contained in the grain or
flour. FN of wheat flour, depending on its quality, can
vary widely. By the activity of amylase can be adjudicat-
ed on the activity of the other enzymes in the flour. If the
activity of amylase is increased, then the activity of
proteolytic enzymes that cause the destruction of gluten
will be high. If the activity of a-amylase is reduced, then
proteases will have a weak effect on gluten proteins. Un-
der the influence of highly active proteases, gluten be-
comes too weak, and the dough is very blurred. The ac-
cumulation of dextrins and the weakening of gluten leads
to a noticeable deterioration in the quality of bread. In
accordance to GSTU 46.004-99 for high-grade flour, the
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Fig. 5. Deformation Work and Bread Volume of flour streams

FN must be at least 160 s. The highest FN were found in
flour from systems B3A — 374s, C7 — 350 s, C2AA —
344 s, C2AB — 344 s (Fig. 4). The lowest — on the Div(1)
— 275 s. The optimal FN for bakery wheat flour is — from
230 to 330 s.

The strength of the flour is the ability of the
flour to form dough, which, after kneading and during
fermentation and proofing, has certain structural and me-
chanical properties, which subsequently determine cer-
tain indicators of the quality of bread. The flour with
deformation work W between 90 10 J and 160 10™J is
weak flour and absorption of water is low. Medium
strength flour has a W of between 160 10™*J and 250 10™
J and absorbs more water. The flour with W between 250
10*J and 310 10™7 is strong flour. Special flour has a W
greater than 310 10 J and absorbs very high quantity of
water and is often used in mixes with other flour.

Flour samples that obtained from C2AA, C2AB
had the largest bread volume — 524 cm’® and 522 cm’,
respectively, at the same time deformation work is rela-
tively medium: C2AA — 240 10 J, C2AB — 240 10™J,
C6 — 208 10 J whereas the highest rate of flour from the
systems B4A, B4B, BSAB — 390 10™J (Fig. 5).
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Conclusions

A special place in the consumer market is occu-
pied by the products of daily demand — bread and bakery
products. In recent years there has been increasing in
bakery production. In order to recommend certain types
of flour for the production of any bakery products, you
need to know the quality of the flour that produced from
each system of the technological process of a flour mill
and then mix the flour to obtain the end-use product of
the required quality.

As a result of the research, it was determined
that flour samples from the BSAB, B4B and B4A sys-
tems (break rolls) have the highest indicator of Wet Glu-
ten Content, flour samples taken from the first reduction
systems C1AC(1), C1AF(1), C1AC(2) have the highest
Whiteness from 69 to 71 units, respectively, the Ash con-
tent on these systems was low — from 0,37 to 0,36 %.
The Water Absorbing Capacity of most of the samples
have high enough indicators — from 55,0 to 69,7 %. Flour
samples from systems C4, C7 and C10 have the highest
rate of SD.
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1.0. )KI/IFYHOBI, J-p TeXH. HAYK, IOIeHT,
B.II. KOBAJILOBA', acmipanr,
O.B. IPATOMUP', I'.I. "KUTYHOBA?, marictp,
K.K. )KAHABAEBA®, cTapuuii BUKJIagay
" Ooecvra nayionanvna axademis xapuosux mexnonozii, m. Odeca
? Buwuii incmumym azpo6izuecy, m. Jiniw, ®panyia I:l
? Kocmanaiicokuii deparcasnuil yrnisepcumem im. Axmema Baiimypcunosa, m. Kocmanaii, Kazaxcman

AHAJII3 AKOCTI BOPOIIIHA 3 PI3HUX CUCTEM TEXHOJIOT'TYHOI' O
ITPOLECY BOPOLIHOMEJIBHOI'O 3ABOAY

Anomauin

Memorto docniodxcenns € 6UsHaUeHHs AKOCMI OOPOWHA 3 PI3HUX CUCMEM MeXHOI02IUH020 npoyecy bopoutHome-
JIbHO20 3a600Y. 3paszku 6opowna ompumysanru na mauni « Piene bopownoy. Ilpusamue nionpuemcmeo "Pisne bopouw-
10" € 0OHUM 3 HAUOITLUUX BUPOOHUKIE NULEHUYHO20 DOPOWHA 8 3aXiOHOMY pezioni nomydicnicmio 180 m/0oby. bopow-
HO, OmpuMaHe 3 Pi3HUX CUCMeEeM MEXHON02IYHO20 NPoYecy, MAc 0yiice BeaUKy PISHOMAHIMHICMb NOKAZHUKIE AKOCHII.
Oyinrosanucs oinicmo, KilbKicms ma AKicmb K1eUKo8UHU, GMIC OiIKA, 6MICT 301U, 600ONO2IUHAIOYA 30AMHICMb, YUC-
JI0 NAOIHHS, NOWKOONCEHHS. KPOXMAIbHUX 3ePeH, peoiociuHi eracmugocmi micma Ha npunadi Mikconab, a makooic
saKicmb Xaioa.

110 uac docnioscenns Oyn0 GUABIEHO MIHAUBICMb NOKA3HUKIG AKOCMI OopowHa Ha pisHux cucmemax. Ilokas-
HUK 6inocmi 3mintosascs 6 dianazoni — 6i0 1 0o 71 00., II[K — 6i0 40 0o 100 00., kinvkicme kietikosunu — 6id 2 0o 36 %,
emicm 6inka — 6i0 9,8 00 18,2 %, uucno nadinns — 6id 275 00 374 ¢, nowKoOx#cen s KpoxmanbHux 3eper — 6id 15 0o 30,
3 UCD, emicm 301u — 6i0 0,31 0o 2,23 %, sodonoenunaioua 30amuicms — 6i0 53,5 0o 69,7 %.

Y npoyeci noopionenns 3epna ma npomiscHux npooykmie Ha MAUHi UPoOOILEMbCA Oinbule 08a0YsIMU NOMOKIE
bopowna piznoi axocmi. 3 yux nomoxieé NompioHo ompumamu minbku 00U abo Kiibka copmis bopowna. 3iuyaiino,
AKWO 8UPODIAEMbCA MITbKU 00UH COpm, 8¢l nomoxu 06 conytomuvcs. Cepednbo3eadiceni NOKAHUKU aKocmi 60pouHa
NOBUHHI 8I0N0GIOAMU BUMO2AM CIMAHOAPTY OISl YbO2O COPMY NO 8MICIY 301U, BMICIY 2IOMEHY MOUO.

Makcumanvuuii emicm 301U CROCMEPI2AEMBCA Y NOMOKAX 3 OCHAHHIX POZMENbHUX CUCTHEM, d MAKONAC 3 CUC-
mem Opamoco npoyecy, 0e po3Menoms NPoOYKmu 3 6eIUK0I0 KilbKicmio 000J0HOK. Y moil dice wac 60pouwHo 3
YEHMPATbHUX YACMUH eHOOCHEePMY MICMUms mpoxu MeHue KIeuKosunuy, aie Oiibuie Kpoxmano, Hixe y OOpouni 3 ne-
pugheputHux yacmun eHOOCnepmy, AKi NOOPIOHIOIOMbCS HA HACMYRHUX CUCIEMAX PO3MENbHO20 NPOYEC).

s Oocnioocennss 6yau 63ami 3pasku 6OPOULHA 3 KOJHCHOT cucmemu mexnono2iunozo npoyecy. /lna spyynocmi
MU PO3MAULYBANYU IX 30 AKICMIO, BUKOPUCIOBYIOUU NOKAZHUK Oinocmi. OOHUM 3 OCHOBHUX NOKA3HUKIE sIKOCmI bOpOowHa,
Wo suzHauae 1o2o copm, € oinicmp. Y 00CHiONHCy8aAHUX 3pA3KAX 3HAUEHHS NOKA3HUKA Oinocmi cmanogums 6i0 1 do 71
OOUHUYI.

Knrouosi cnosa: axicmo 6opowna, 60powHo nuienuyHe, NOKA3HUKY AKOCMI, KIeUKO8UHA, OINOK, YUCIO NAOTH-
H5l, NOULKOONCEHHA KPOXMANbHUX 3epPeH.
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FEATURES OF CORN CONSUMPTION IN THE FOOD
PRODUCTION INDUSTRY

Anomauis

This paper presents the features of corn as raw material for groat industry. Corn is used in many segments of the food and
processing industry. corn is processed for traditional food products — groats, flakes, flour, extruded foods, and other corn by-
products are widely used for the production of dry breakfast cereals, snacks, cereal bars. In terms of using of the advanced pro-
cessing technologies, the industry produces starch, gluten, and germs. Corn germ is used to produce the high-value vegetable oil, as
well as starch — for both food and non-food purposes. More than half (65%) of corn is used for feed purposes, 25% —technical pur-
poses, and nearly 20% — for various types of food production. corn is processed for traditional food products — groats, flakes, flour,
extruded foods, and other corn by-products are widely used for the production of dry breakfast cereals, snacks, cereal bars. For the
colour, corn is divided into white and yellow types. According to the literature data analysis, yellow corn is more used in China,
Argentina, Brazil, while white corn — in some countries of Asia, Latin America, and the Balkan countries. Depending on its
morphological features, the corn kernelis divided into various groups, species and subspecies.

In Ukraine corn kernel is classified into 8 types, with separately defined limitations on the content of the major crop in the
batch, grains of other type, etc. Corn of I-VIII types with the quality indicators specified in the standard, for the production of food
products. Flint and dent corn types are the most applied grain varieties in the industry, they are widely used in the production seg-
ment of food and feed products. Sweet corn is widely used as a vegetable crop in the food canning, food concentrates, starch and
brewing industries due to its flavor properties. Popped corn is not only the most convenient raw material for the production of pop-
corn, but it also can be used as the raw material for the production of corn curls and dry breakfast cereals By analyzing the weight
fraction of fat in kernels of different corn varieties we can note that the lowest number of fat is typical for popped corn (4.0%) and
the largest — for sweet corn (9.1%); dent and flint corn have the same total fat number (4.5-4.9%). Test weight of corn types — popped
corn ranges within 712-826 g/l, dent corn - 875-893 g/l, and flint corn - 768-786 g/I. The weight of 1000 kernels of corn depending
on the varieties changes within 150-600 g.

Keywords: groat industry, corn, chemical composition, technological properties, processing.
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