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EVALUATION OF CHEMICALAND TECHNOLOGICAL PROPERTIES = OF GRAIN AND MILLING
FRACTIONS OF HULLESS BARLEY FOR BAKERY USE

Vaculova Katerina, Jirsa Ondrej, Balounova Marta, Sedlackova Irena
Agrotest Fyto, Ltd., Hawkova 2787/121, 767 01 Krafiiz, Czech Republic

INTRODUCTION MATERIALS AND METHODS

: 0 H tarai Materials: samples of spring barley with hulless grain: cv.|AEius, new breeding lines KM 1057, KM 2084 and KM
Enr_ICh,mem of leavened Whea_t, bread and other baked prOdUCtS ,Wlth dletary.i_ Ing, 283 with light grain, and a genetic resource Nwdémocrithon with black grain. Standard wheat fini# from company
antioxidants and other nutritionally valuable compounds using underutilized cerealssnam.

particularly barley, is mostly accompanied by problems in dough processingdiifferent Grain characterisation and processing:grain was measured using volume weight (VW in kgiEN 1SO 7971-2)

q L . . P : Milling was done on the laboratory Perten Laboratory MiloBl(whole grain meal for chemical and technological analys
chemical composition of their grain Therefore, traditional bakmg procemméstandard e and on the laboratory mill CD1 (Chopin firm) to obtain thelés¥ing milling fractions: break flour (<14@m), break bral

materials, especially wheat and partially rye flour, still domiriatthe baking industry. Wider | (>710um) and semolina (<710m).
use of barley with great food potential due to its high nutritional value of gratoristrained | Chemical analysesmacro-minerals (in %, according to Zbiral J. t2005: P - using a spectrophotometer, K and Ca on

: H : : me AAS), starch (in %('SN EN ISO 10520), crude protein (CP in % = Nx6I2%; Standard No. 167pglucans (BG in
by lack of knowledge about the functionality of barley grain components in terms s Megazyme kit - KBGLU 04/06).

processing and food products development. Though barley in baked products beginsritological propertieswere determined on a farinograph (ICC StandardINe/1, making dough with water to the
appear on market already in the Czech Republic, there is little irftiom about the quality | consistence of 500 FU) and on an extensograph (K@&rd No. 114/1) at three resting times (45, 3D%85 minutes).

of initial raw material (i.e. individual barley cultivars) suitamechnological processes as Statistical evaluation:using software Statistica 8.0 (StatSoft, Inc., @uBklahoma, USA): GLManalysis of variance,
a ! LSD test. Variability was assessed by coefficigntasiation (CV, in %).
well as unusual processing methods.

@

Table 1 Grain chemical composition of selected barley genotypé2008-2010)

RESULTS AND DISCUSSION Starch, % BG,% __CP,% P, % K, % Ca %
The aim of the present study was to increase knowledge about cHemoioposition and partial Name 102 2 1 2 1 2 1 2 1 2 1 2
technological (especially breadmaking) parameters of grain adohgnitactions in selected barley AF Lucius 648 24 42 6.4 120 59 0455° 2.8 050 12.3 0.050 4.2
genotypes, and thus to contribute to its wider food use. N b

m There were statistically significant differences between dyarjenotypes in all examined KM 1057 58.3 2.7 2.8 214131 50 0492 1.0 0.529" 4.8 0.068 1.7
nutrients and macro-minerals P and Ca (Tab. 1). KM 2084 62.7 2.7 6.3 12.0 12.7 9.8 0.476 6.7 0.496 7.5 0.055 7.3
m The set differed most if-glucans content. The lowest values of starch and BG content werg\ 2283 63.7 3.1 5§ 54 12.12 11.0 0.434 8.2 0.519° 13.0 0.05F 3.0

measured in line KM 1057, which was also characterized by the lowéstneoweight (69.4 kg/hl).

) . .
The highest content of BG was found in lines KM 2084 and KM 2283 (6.3% and 5_8“)\lud|melanocr|th0n56,zf 3753° 199156 85 0535 15 0.500 5.8 0.07f 9.2

respectively). stand. wheat flour 80.7 - 03 - 116 - 0105 - 0.089 - 0.034 -
m AF Lucius has the highest starch content (64.8%), average proporti@Godnd the lowest ~ barley break fow? 85.9 - 17920 74 - 0124 - 0139 - 0031 -
content of minerals (together with line KM 2283). barley semolina 65.8 - 4.1%5¢ 116 - 0314 - 0308 - 0.050 -
m There were great differences in content of nutrients and macnemals between individual barley break bran  54.0 - 4.29-5.C 143 - 0488 - 0454 - 0.068 -
milling fractions. Y. 1=mean, 2=CV in % - data in the column with different upper lettsignificantly differ

m Milling of selected barley materials (AF Lucius and KM 1057) on aIClill demonstrated

differences in the yield of milling fractions of individual genpgs affected by VW as well as the

content and structure of chemical substances in grain (Fig. 1).

200; % m Barley flours had on average higher water absorption (water absogitibA?%, measured with a farinograph) than standard wheat flour gjabhe
highest level was determined in a sample of whole grain meal frofeyolime KM 2084 (72.8%).

180; T o m Very strong dough structure was determined in whole grain meaV.oAE Lucius with the highest development time and stability and theegiw

10 parameters of a degree of softening. Different results were obtaimadling fractions of cv. AF Lucius and line KM 1057 and in blends withemt.

at Bo5 2- from cv. AF Lucius? - from line KM 1057

80 m In general, the addition of milling fractions of barley grain did noeaffvalues of farinograph parameters more considerably.

m Ahigher addition of barley flour affected increasing values of watesorption at 14% and degree of softening (ICC).
60 m The addition of barley flour (15-30%), barley semolina (10 and 20%) and @@@mnd 20%) from selected barley samples to standard wheat fl
40 were evaluated at three resting times (45, 90 and 135 minutes). Bgraph parameters were affected by both the proportion of badegidn and its

interaction with a rest period, depending on a selected barley gen@figpe?).
m In comparison with standard wheat flour, values of parametemsséing for flour and semolina of both genotypes were low, especiallgriergy (by
10.5-16.2 %), resistance at constant deformation (by 8.2-16.9 %) andsieiign(by 8.4-15.9%).

) h

AF Lucius KM 1057 m When the rest period was longer (90 min), even higher additions of Is&n@0%) or bran (10%), especially using grain of cv. AF Lucius, wel
= break flours break brans semolinas ~ technologically acceptable. ) ) ) . )
total yield Table 2 Rheologlc_al properties of barley grain samples and milling factions
Fig. 1 Yield of milling fractions using a CD1 mill in two huless measured with a farinograph
barley genotypes - . Baf'.ey Wat(?r Developmen Stability, Degreg 0 Degreg of
Name Milling fraction addition, absorption a time. min min softening. softening
% 14%, % o ) FU  (ICC), FU
1204 120 Standard wheat flour 0 58.7 2.5 35 65 90
1004 —_— 1004 = AF Lucius whole grain meal 100 63.7 13.0 17.5 5 0
g 604 b 604 B — KM 1057 whole grain meal 100 65.1 1.0 19.0 70 65
3 B KM 2084 whole grain meal 100 72.8 7.5 9.5 20 100
g 60 S':'j 60 1 KM 2283 whole grain meal 100 65.7 1.0 1.0 95 115
401 201 Nudimelanocrithon whole grain meal 100 69.9 1.0 0.6 60 70
2 ‘ ‘ min " min KM 1057 flour 15 57.7 2.0 2.0 75 90
it CREMN © T W o 2087 fow % s 15 1o iw  iw
7507 507 KM 1057 flour 30 57.8 1.5 1.0 100 120
650 650 LT KM 1057 flour 100 57.0 1.0 0.5 80 85
2 ss0/ 3 550 o KM 1057 semolina 10 59.4 25 5.5 30 55
£ ool £ ool sl KM 1057 semolina 20 60.3 4.5 4.0 40 105
z a 2 e pEome = KM 1057 semolina 100 64.7 16.5 14.5 55 0
& 350 & 350 = KM 1057 bran 10 59.1 5.0 4.5 30 70
2504 2504 = KM 1057 bran 20 61.2 6.0 3.0 30 95
150 15 ‘ ‘ min AF Lucius flour 15 57.5 2.0 15 80 105
KM 1057 AF Lucius 45 9% 135 AF Lucius flour 20 57.9 15 1.0 95 115
220- 220- AF Luc?us flour 25 58.5 2.0 1.5 75 100
200 200 AF Lucius flour 30 56.6 15 1.0 110 130
. c AF Lucius flour 100 54.4 1.0 1.0 120 125
5180 5180 AF Lucius semolina 10 59.3 25 55 40 65
3 1909 3 199 AF Lucius semolina 20 60.9 3.0 55 45 80
g 1407 e g 1407 AF Lucius semolina 100 58.7 4.0 170 125 55
g 1207 - = g 1207 =i AF Lucius bran 10 58.2 8.0 8.0 15 60
1007 minll 1907 : min AF Lucius bran 20 58.7 7.0 6.5 15 65
80 T T 80 T T
KM 1057 45 920 135 AF Lucius 45 90 135

— standard wheat flour— break flour, 15%,-  briiakr, 20%, -.... break flour, 25%,- .  brdlakir, 30%, CONCLUSIONS

— semolina, 10%-- semolina, 20%;  breakpt0%, - break bran, 20% Though the results, compared to standard wheat flour, give impression that teer® digger
differences in barley materials in relation to bakery use regardledifferences in protein content and
composition, the detailed study of rheological properties of individual millragtfons of barley grain
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Fig. 2 The effect of resting on rheological properties of the addition bmilling
fractions of hulless barley to standard wheat flour



