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BIOCHEMICAL AND BAKING PROPERTIES OF BLENDS GRADED FLOUR
WITH DIFFERENT WHEAT MILLED PRODUCTS INCLUDING
PERIPHERAL PARTS OF GRAIN

HccnenoBansl OHOXUMHYECKHH M JKUPHOKHCIOTHBIH COCTaBBI
Pa3IHMYHBIX [OTOKOB NPOAYKTOB H3MENIBUCHHS, COICPIKAIIUX H3MEb-
4JeHHbIe NepudepryecKre 4acTd MIIEHUYHOro 3epHa. [Toka3aHo momo-
JKHTEJIPHOE BIUSHHE IIOTOKOB OTpyOeil Ha yimydmieHHe XieOomeKapHbIX
CBOMCTB cMecell ¢ copToBOil Mykoil. OmpezeneHa ONTHMabHas J103U-
POBKa MIIEHUYHBIX OTPYOe, JaHbl peKOMEHIAUH 110 BEIOOPY IIOTOKOB
MyKH M OrPaHHYUTEIbHOH HOpPME COIEpXKaHHS JHIHIOB B TOTOBBIX
cMecsIX.

KiioueBble cj10Ba: NIIGHHIA, MyKa, My4YHbIE CMECH, OTpYyOH,
MeJKue OTpyOH, OHOXUMHYECKUH COCTaB, X1eO0meKapHble CBOHCTBA.

Biochemical and fatty acid compositions of different streams of
milled products including peripheral parts of the wheat grain were inves-
tigated. The positive effect of bran and short streams to improve the bak-
ing properties of flour blends with is shown. The optimum dosage of
wheat bran and shorts, recommendations on the selection of milled
streams and restrictive of lipid content in the prepared blends are given.

Keywords: wheat, flour, flour blends, bran, shorts, biochemical
composition, baking properties.

Peripheral parts of the wheat grain (hulls, aleurone,
germ) in the milling process are sent to individual streams
mainly to the formation of the by-products — bran and
shorts. Since these streams are derived from different ana-

tomic parts of the grain, they differ in chemical composi-
tion, biochemical and technological properties.

The main objective of this study was the selection
and justification of such streams including the peripheral
parts of grains that would best suit the set requirements: to
improve the content of bioactive substances and dietary
fiber in wheat flour and to improve its technological
properties. For research we used the following peripheral
parts of wheat differing in chemical composition and
properties: tailings products from bran finishers (bran),
tailings products from the 4™ break sifting system (break
shorts) and tailings products from the last reduction sys-
tem (reduction shorts).

The study of these streams showed that, despite
their differences, they can be used as a valuable source of
biologically active substances: phytocompounds, micro-
and macro-elements, vitamins and fibers.

For the formation of wheat flour with a high content
of peripheral parts of wheat grain we used: 1* graded
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Table 1
Chemical composition and baking properties of blends of the 1°' grade flour and different streams of bran and shorts
Percentage relation of flour Chemical composition, % d.w. Glutenocontent and its quality . Backing propertieg
. . wet, % dry, quality in- | bread vol- | porosity,

and bran or shorts lipids ash starch | protein o d 3 Y

0 X ume, cm 0
1st grade flour 1,25 0,70 79,0 11,2 32,0 13,5 79 420 76
Bran
98:2 1,32 0,82 75,5 11,3 31,2 13,3 79 460 80
95:5 1,42 0,97 74,2 11,3 30,6 13,3 72 480 80
92:8 1,52 1,13 71,2 11,4 29.8 13,3 72 480 78
89:11 1,60 1,22 70,5 11,5 29,0 12,6 74 450 79
86:14 1,70 1,38 69,8 11,6 28,6 12,6 71 420 78
83:17 1,80 1,55 65,5 11,7 27,0 11,6 67 420 77
80:20 1,92 1,68 64,5 12,2 26,2 11,6 68 410 77
Bran, 100 % 3,42 5,58 17,6 16,9 - - - - -
Break shorts
98:2 1,30 0,74 76,2 11,2 32,0 12,8 75 450 78
95:5 1,39 0,78 79,1 11,4 31,2 11,4 75 450 78
92:8 1,50 0,94 72,0 11,4 29,5 11,0 73 450 78
89:11 1,59 1,06 68,4 11,5 28,1 11,0 73 430 76
86:14 1,70 1,15 66,2 11,5 27,2 11,0 70 430 76
83:17 1,78 1,25 64,4 11,7 26,3 10,2 70 420 74
80:20 1,91 1,34 62,0 11,7 25,8 10,2 70 400 74
77:23 2,00 1,41 52,0 12,0 26,6 9,8 70 380 70
Break shorts, 100 % 3,53 3,81 29.4 13,9 - - - - -
Reduction shorts
98:2 1,32 0,78 74,9 11,2 31,6 12,0 75 460 79
95:5 1,40 0,90 73,0 11,3 30,8 11,5 74 440 78
92:8 1,52 1,01 69,5 11,5 30,0 11,0 74 440 78
89:11 1,60 1,10 67,0 11,5 29,6 10,6 70 435 74
86:14 1,74 1,18 65,1 11,7 29,6 10,1 70 425 74
83:17 1,82 1,33 64,5 11,9 28,2 10,4 71 400 74
80:20 1,90 1,41 63,0 12,0 27,0 9,9 70 380 73
77:23 2,03 1,50 58,0 12,0 26,0 8,2 70 370 70
Reduction shorts, 100 % 3,74 4,21 25,7 14,1 - - - - -

flour in blends with bran, break and reduction shorts. The
assessment criteria were the chemical composition of
flour and baking properties of the premium and first flour
grade and blends of the graded flour with varying dosages
of bran and shorts from different systems of the milling
process. First grade flour contained 31,2 % wet gluten of
the first quality group. From the data in the table 1 can es-
tablish that with increasing amounts of bran or shorts in
the flour blends bread volume yield increases: 9-14 %
when mixed with the bran and by 4-9 % with the break
and reduction shorts.

The bread volume yield decreases with increasing
proportion of bran, break and reduction shorts above
14-17 %. The content of dietary fibers and ash content in-
crease most intensely with adding the bran. Amount of
gluten in the flour decreases by 4,6-5,8% at a ratio in the
blend of flour and bran 80:20 compared to the amount of
gluten in the original flour.

Similar results were obtained by mixing bran and
shorts with the premium grade flour, but improving the
baking properties of flour is most pronounced in mixtures
with 1% grade flour due to high content of gluten in com-
parison with the flour of the highest grade flour for all
blends with streams including peripheral parts of grain.

Therefore, during the formation of flour with a high
content of peripheral particles, as one of the components
of wheat flour is recommended the first grade flour. Mix-
ture of first grade flour with bran by increase of the bread
volume yield was superior to the shorts mixture by 5-8%,

but consumer properties of bread from the mixture of
flour with bran was worse (dark crumb color, rough and
lumpy crust). The bran and break shorts to a greater ex-
tent compared to the reduction one contribute to the
growth of bread volume because of their high sorption
capacity due to the presence within them of a relatively
large amount of protein, dietary fibers, including pento-
sans.

However, the bran during formation of flour with a
high content of peripheral particles can be used after their
further refinement, but this process is energy consuming,
requiring the installation of expensive reduction equip-
ment, so better to use existing streams including fine bran
(shorts) from 4™ break sifting system (4BS), 11" or 12"
reduction systems (11R, 12R), 4™ fine break system
(4FB), 7™ 8" 9™ reduction systems (7R, 8R, 9R).

Streams of shorts from reduction systems have 34,2-
35,9% of dietary fiber, 4,01-4,52% of minerals, the max-
imum amount of vitamins B1, B2, B6 and phytochemi-
cals, resulting in food and biological value of the reduc-
tion shorts streams higher compared with the break bran
streams. Therefore, preference is given to streams of bran
obtained in the subsequent reduction systems. One can al-
so use fine bran obtained in break process from 4BS or
4FB system.

Changes in baking properties of blends obtained by
mixing the Ist graded flour with weak gluten (3rd group
of quality) with shorts from the last reduction system are
given in the table 2.
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Table 2
Chemical composition and baking properties of blends of the 1st grade flour with weak gluten and reduction shorts
Percentage relation of flour Content, % d.w. Gluten _ Backing properties
and shorts lipids ash wet, % quality in- bre3a d volume, porosity, %
dex cm

1st grade flour 1,25 0,73 32,6 115 320 67

98:2 1,31 0,84 32,0 115 320 67

95:5 1,42 0,95 31,7 110 347 68

92:8 1,50 111 30,9 110 312 65

89:11 1,62 1,17 30,2 110 298 65

86:14 1,72 1,33 30,0 110 290 64

83:17 1,83 1,46 29,3 110 286 63

80:20 1,95 1,55 27,8 105 266 62

77:23 2,06 1,67 26,7 105 263 62
Reduction shorts 3,62 4,29 - - - -

The increase in the bread volume yield is obtained only by
mixing the 1% grade flour with shorts at a ratio of 95:5, with the in-
creased elasticity of gluten. The increase of shorts in the flour
above 5% resulted in a lower bread volume yield, although the
quality of gluten was improved. Unfortunately there are no data to
explain by what factors is the strengthening of the gluten in the
flour mixture with shorts and what is the reason for the increase of
volume yield of bread. There are only assumptions about the in-
teraction of protein and enzyme systems in blends of different
milling products [1].

In the next stage of research, we tried to investigate changes
in the properties of certain enzymes and storage proteins in blends
of graded flour with the peripheral parts of the grain.

In the wheat grain, is inherent natural ratio of internal (en-
dosperm) and peripheral (pericarp, seed coats) parts. In the pro-

task is the selection and justification of the peripheral parts of the
grain, which would have restored to the greatest extent the poten-
tial of natural interaction in the blends with graded flour with op-
timum ratio of graded flour and peripheral parts of the grain.

To studying of this phenomenon a relatively small number
of papers is dedicated [2-7]. The greatest attention was paid to the
influence of the grain lipid complex to quality of gluten.

Lipids have a cementing effect on gluten. Unsaturated fatty
acids (oleic, linoleic, linolenic) have a strong strengthening effect
to gluten proteins, making it very elastic and poorly extensible.
Crude (wet) gluten contains 50 to 75% of the lipids of flour. Un-
saturated lipids are oxidized to peroxides and hydroperoxides,
changing properties of dough: they improve the consistency and
stability in the mixing. Lipid content of the various streams of pe-
ripheral parts ranged from 3.42 to 3.74%.

Table 3 The greatest amount of lipids was obtained in
Fatty acid composition of lipids of different streams including the dunsts from the last break system (4,4-4,9%) and
the peripheral parts, % in the dunsts from the last reduction system (6.1-
Dunsts fom e 6.28%). Ratio of ﬁee and bound lipids in Vaorious
Bran Shorts Shorts ABS svst roduct products is approximately the same, about 70% of
: fom | fom | fiom P RO | thetotal components of the free lipids. When mixin
Fatty acids (through from c p ; p g
bran fin- | 4BSsys- | 1IRsys- | 400 umand 4R sys- the graded flour with bran or shorts amount of un-
ishers tem tem over 160 pm) tem saturated fatty acids in the blend increases that prob-
Saturated acids ably leads to the strengthening of the gluten.
Cisp palmitic ac- As a result of grain refinement in milling of
id 148 ) W7 145 155 1211 heat about 40% of lipids falls into the flour, the
Cigo stearic acid L0 1,2 L1 0.3 2,1 rest — in bran and shorts. In this connection, it is in-
Unsaturated acids teresting to study the fatty acid composition of bran,
Cis1 palmitoleic 1,9 2,1 18 02 0,6 as well as its influence in the flour mixture on
acid — change the baking properties of mixtures (table 3).
gl’“ ci!elcia_md 5 g;’g igé igﬁ ;Z’T ig’g Fatty acid composition of lipids was deter-
o lﬁglgjjc z 2 2 mined by GLC technique. Amount of saturated fatty
; dm 70 6,4 5,3 83 42 acids was 15.6-15.9%, the largest amount of them
Other acids and was in streams from break process where gets most
components of Lo 3 5 1o - of the aleurone layer of wheat grains, the least one
the lipid ’ ’ ’ ’ > was in the germinal product obtained over 1200 um
fraction at the 4" reduction system. Lipids of studied prod-
duction of the graded flour, which consists mainly of mealy endo- 83,6%) uets contain mostly unsaturated fatty acids (81.8

sperm nucleus, the peripheral part of the grain is separated and
goes to bran and shorts. In this case the natural potential is violated
of the interaction of various anatomical parts of the grain in the
complex biochemical processes using it.

It is very important to recognize the nature of the interaction
of various anatomical parts of the grain in the changing intensity
of oxidative and hydrolytic enzymatic processes that lead to
changes in the structure of fibrinous proteins, their properties and
technological advantages of flour. Therefore, the most important

There is no substantial difference in composition of this
products. Thus, fatty acid composition of lipids in bran, dunsts and
germinal products are practically similar but a total content of li-
pids is different. It is established that when mixed with flour pro-
filed peripheral parts of grain a certain amount of lipids have a
positive impact on the properties of baking mixes. Lipid content
of the flour with gluten quality of 2™ group should not exceed
1,95-2,00%, with gluten quality of the 3rd group — 1,45-1,50%. In
case of flour gluten quality of the 2™ group optimal dosage of
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shorts and germinal product is 8-10% and 3-5%, respec-
tively, for the 3rd group — 3-5% and 2-3%.

Conclusions. Streams of wheat milled fractions in-
cluding peripheral parts of grain improve the content of
bioactive substances and dietary fiber in blends with
wheat graded flour. In addition, dosage of bran, break or
reduction shorts lead to strengthens the gluten, increases
the bread volume yield due to increase amount of unsatu-
rated acids in blends. Although the best results for the im-

provement both biochemical composition and baking
properties of flour was obtained for course break bran is
recommended to use streams of milled products including
fine bran (shorts) from break and reduction processes.
Acknowledgements. This study was financially
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tion of bioactive components from the Black Sea Area
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Opecrpka HaIllOHAJTFHA aKaeMis XapYOBHX TEXHOJIOTIH

BIOTEXHOJIOI'TYHI TA PEOJIOI'TYHI BJIACTHBOCTI
3EPHOBOI MACH JIV/II BUPOBHHIITBA XJIIBA

B craTTi HaBeneHi pe3yNbTAaTH JOCITIIKCHb BIUIMBY CIIBBIIHO-
IICHHS KOMIIOHCHTIB 3EPHOBOI MacH, a CaMEAHCIICPrOBAHOI 3EpPHOBOL
MacH Ta OOpOLIHA 3 KPUILIOK IIICHHYHUX IJIACTIBI[iB,HA 010TEXHOJIOT1Y-
Hi Ta PeoJIOriuHi BIACTHBOCTI 3€pHOBOro TicTa. [loKa3aHa JOLUIBHICTH
BHECCHHs OOpOIIHA 3 KPUIIOK MIICHWYHNX IUIACTIBLIB y 3€PHOBY Macy
IIPY BUPOOHMIITBI 3€PHOBOrO XJ1i0a.

Keywords: grain, moisture heating, grain bread, quality, tech-
nology characteristics.

The results of studies of the effect of mass fraction treated with
moisture heating with various parameters of wheat grain on the physi-
cochemical and sensory characteristics of grain bread and the expedien-
cy of its use in the manufacture of this type of bread are shown in this
article.

Karo4oBi ciioBa: 3epHO, GOPOLIHO 3 KPHUILIOK IUIACTIBIIB, 3¢PHO-
BHii XJ1i0, SIKICTh, TEXHOJIOTIYHI BIIACTHBOCTI.

3abe3neueHHs1 HaceICHHsI OOPOLTHIHIMHU BHPOOAMHU
3 IJBHUIICHOI0 XapyOBOIO IIHHICTIO 3aJUIIAETHCS IS
CHELiaIiCTIB rayly3i aKTyalbHIM 3aBJaHHSAM 1 B Tellepim-
Hit gac. X0 mpaKTUYHO imeanbHUN 00 €Kt mns 30ara-
YEeHHS, OCKUIPKM € COLIaJIbHO BaroMMM ITIpOAyKToM. B
OCTaHHI} 4ac 0COONIMBY yBary NpUAISSIFOTH BUTOTOBJIEH-
HIO XJ1i0a, BUPOOHHIITBO SIKOTO 3a0e3reuye BUKOPHCTAH-
HS BCIX 3aKJIAJICHUX B 3€PHi 3JTAKOBUX 010JIOTIYHO IIHHUX
peuoBuH. TexHosorist 3epHOBOro XJi6a (3X) BBaXkaeThCs
0€3BiIXOJHOIO Ta JTO3BOJISIE MAKCUMAIIBHO 30epiraTv Bech
KOMIUIEKC I[IHHMX KOMITOHEHTIB 3€pHOBOI CHPOBHHH (Bi-
TaMiHiB, MiKpOEGJIEMEHTIB, XapuOBHX BOJIOKOH TOIIIO).

OpnHak, He 3Ba)Kafoud Ha BHCOKY Xap4OBY HiHHICTb,
ned xmib XapakTepu3yBaBCsi HE 30BCIM 3aJIOBITBHUMH
CHOXKUBYMMH BIIACTUBOCTAMH. JIJIsI TOKpAIIEHHS SKOCTI
3epHOBOrO XJ1i0a MPOIMOHYETHCS BHECEHHSI B HOr0 peren-
Typy pi3HOMaHITHHX CHPOBHHHHUX iHTPEII€HTIB Ta 3aCTO-
CYBaHHS TIEBHMX TEXHOJOTIYHUX NpHHOMiB. OCHOBHOIO
npobsieMoi0 npu BUpOoOHMITBI 3X € aKTUBOBaHWI MpH
3aMOYyBaHHI ()epMEHTHUI KOMILIEKC 3€pHA, KU CIpHsIE
rizpomni3zy OLTBIIOCTI BYIJIEBOAHMX 1 OUTKOBHX PEYOBHH,
IO MICTATBCS B HhOMY. B pe3ynbrari LBOro, 3 OAHOTO
0OKy, TONIIMIYETHCS 3aCBOIOBAHICTh KOMIIOHEHTIB, SKi
BXOJISTB JIO CKIIaAy 3€pHA, a 3 1HIIOT0, IMOTiPIIYIOTECS Pe-
OJIOTIYHI BIIACTHBOCTI TiCTa, III0 B CBOIO YEpPT'y HETaTHBHO

BIUIMBA€E HA SIKICTh TOTOBUX BHUPOOiB. [lin BIITMBOM Tif-
ponmiTHyHUX (PepMEHTIB TpH MTO3piBaHHI TicTa BimOyBa-
€ThCSA PO3MICTUICHHS OiTKOBUX PEYOBHH, B TOMY YHCIHI i
KICHKOBUHHMX, Ta KPOXMalto. BHACTiIOK IIOTO HaIiB-
(abpukaTy B KiHII OpOMIHHS TyXe PO3PiHKYIOThCS, CTa-
IOTh MAJIOCNACTHYHUMH 1 Ma3emomiOHUMU, IO TPHU3BO-
JIUTH 1O OTPAMAaHHS X1i0a 3 HU3BKOK (POPMOCTIHKICTIO Ta
JIUIKOI0, M’ SIKYIIIKOIO, II[0 3aMHHAATHCS [1].
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Puc. 1. ABTOliTHYHA aKTHUBHiCTh: 1 -BUXiIHOr0 3epHa,
2 - I3M Ta xomno3uuii 3epHOBOi MacH IPH BHeCeHHi
BKIII: 3-25%,4 -50% ,5 -75%, 6-100 %

OmuH 3 epeKTUBHIX CIOCO0IB 3HIKCHHS aKTUBHOC-
Ti )EPMEHTIB Ta, SIK HACIIIOK, MOKpPAIIEHHS SKOCTI 3X —
IIe TIiABHUIICHHS KUCIOTHOCTI TOTOBOTO JIO pO3POOKH 3ep-
HOBOTroO Ticta [2]. BukopucraHHS 3aKBacOK Ta MOJOYHOI
CHpPOBATKH, KPIM 3HIDKCHHS AKTUBHOCTI TiIpOJNITHYHHUX
(hepMeHTIB B TiCTi Ta TEMIIEPATypH iHAKTUBAIIT (-aMiTa3H
MpY BUIMIKaHHI XJ1i0a, crpuse OLTBII iHTEHCHBHOMY Ha-
KOIIMYCHHIO OPTaHiYHUX KHUCIIOT, SIKi HAJZalTh BHpOOaM
cnenmdiganii cMak i apomart [3,4]. st 3HIKEHHS aKTHB-
HOCTi (pepMEHTIB MPOMOHYETHCS TAKOXK MPOBOIUTH 3aMO-
YyBaHHS 3EPHOBOI CHPOBHHH IIPH TEMIIEpaTypl BHILE
30 °C [5]. Hns gacTkoBoOi iHaKTHBAIi (hepMEHTIB IPoOy-
JDKEHOTO 3epHa Mpu BUpOOHUITBI 3X HAMU 3aIpPONOHO-
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