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Differences in biochemical composition in dehulled and pearled grain samples affected by the
various degrees of pearling were studied for spring barley (Hordeum vulgare L.). Twelve covered
spring barley and two hulless genotypes were examined. Commercial samples of pearled barley
were included for comparison. Covered barley grain samples were pearled using a small-scale
barley pearler to obtain dehulled and pearled barley grain products with pearling percentage of
12% and 30%, respectively. Significant differences were observed in the chemical composition
between dehulled grain and pearled grain. As the outer layers of the covered grain were removed
to a greater degree by pearling, crude protein content, crude ash, total phenolic concentration
and radical scavenging activity in the pearled grain significantly decreased (p < 0.001), while
starch concentration increased, without changes in the B-glucans concentration. The concentra-
tion of phenolic compounds in the dehulled barley grain samples were 1.30 to 1.61 times higher
than for pearled grains. There was a significant (p < 0.01) correlation determined among values of
dehulled and pearled grain of different barley genotypes in crude protein, starch, and p-glucan
content, but no relationship was found in total phenolic content and radical scavenging activity.
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INTRODUCTION

Genetic diversity found in barley (Hordeum vulgare L.)
provides wide opportunities to identify and create barley va-
rieties for different end uses. Barley has little use for human
food in Europe, but is widely used for this purpose in Asia.
In the developed countries, the predominant use of barley
for human food is the production of beer from malted grain.
In developing countries, however, a considerable amount of
the grain is used as a cereal and for bread making. The in-
terest in the use of barley in other industrial food applica-
tions besides malting has recently grown as barley has the
potential to be used as an alternative to the more commonly
used cereals (Baik and Ulrich, 2008). However, due to the
low use rate of barley in the food industry, there are no gen-
erally accepted requirements for food barley, except for the
limits of the prevalence of fungal toxins and other antinutri-
tive compounds (Anonymous, 2006). Nevertheless, the
physical and chemical characteristics of barley are an im-
portant aspect to be considered to reinstate barley as a hu-
man food. Therefore, barley breeders continue to breed for
these traits as well as investigate new ones that could be
beneficial, particularly in term of health benefits for hu-
mans.
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Barley grain provides low fat, highly digestible carbohy-
drates (mainly starch) for energy, relatively well-balanced
protein to meet amino acid requirements, and insoluble and
soluble fibre with general and specific health benefits (Baik,
2014). The health claims are mainly based on the capacity
of barley foods to positively affect serum cholesterol and
glucose levels, which in turn affect cardio-vascular health
and diabetes control (Ames and Rhymer, 2008) due to
B-glucan, a soluble dietary fibre located in the subaleurone
layers, endosperm adjacent to the subaleurone layers, and
throughout the endosperm (Izydorczyk and Dexter, 2008).
There are various possibilities of B-glucans exploitation as
functional ingredients in food, cosmetics, and pharmaceuti-
cal industries and as food additives also on the basis of bar-
ley B-glucans (Havrlentova et al., 2011). The interest for the
role of natural antioxidant compounds in human health has
been increasing during the last few years. Barley grains in
general contain different types of phytochemicals, and in
barley the most investigated compounds are sterols, tocoph-
erols, tocotrienols, and phenolic compounds and antioxidant
activity (Newman and Newman, 2008).

Barley must undergo various processing steps before human
consumption, which greatly affect their composition and
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physicochemical properties (Sharma and Kotari, 2016).
These properties play an important role in the development
of new products. Most barley is what is called “covered bar-
ley”. One processing method is pearling, a common com-
mercial process whereby the inedible outer hulls are re-
moved and kernels become polished. Minimally processed
grains such as dehulled barley is the whole grain form of
barley because only the tough inedible outer hull has been
removed. When during the pearling process part of the outer
bran and embryo is left on the grain, it is known as lightly
pearled or pot barley. Removing all the aleurone and em-
bryo produces pearl barley, which is heavily pearled barley
(Baik, 2014). A specific type of barley such as hulless bar-
ley has an outer hull that is so loosely attached to the kernel
that it generally falls off during harvesting. The grains of
hull-less barley may also be pearled further, if the removal
of bran layers is desired (Baik and Ullrich, 2008). Whole-
grain and pearled barley may be processed further by flak-
ing, dry roasting, puffing or milling, for producing different
bakery/food products, for example, breads, pasta, or meal
components such as barley rice, or for healthy snacks, cook-
ies and other specific barley products with high content of
barley beta-glucan (Baik, 2014).

Currently in Latvia the leading grain processing companies
are using only the covered type of barley to obtain the bar-
ley end-products. Commercially available barley products
in Latvia are pot barley, grits, flakes, and flour. Milling
companies remove up to 50% of the barley kernel in the
abrasion process, in Latvia it is about 30% of the barley ker-
nel. The degree of pearling depends on the end-use of the
pearled product, but the quality of the initial barley grain is
also important. The concentration of crude protein, starch,
crude ash, B-glucans, and total phenolics, and the antiradical
activity, were determined in spring barley to identify differ-
ences in chemical composition of dehulled and pearled
grain products affected by the various degrees of pearling.

MATERIALS AND METHODS

The following two-row covered spring barley genotypes
were used: five promising lines from the Latvian spring bar-
ley breeding programme (ST-12902, ST-13083, ST-13074,
ST-12924, ST-12835); four commercial barley varieties
‘Quench’ (Germany), ‘Ansis’, ‘Abava’, and ‘Jumara’ (all
Latvian) from the Latvian Catalogue of Plant Varieties; bar-
ley accessions ‘Grimmet’ (Australia), ‘Landsorte aus Tirol’
(Austria) with high crude protein and B-glucan concentra-
tion (Bleidere and Grunte, 2008) and breeding line ‘G-83’
with black seed coat colour. The genotypes were examined
from perspective of grain chemical composition of dehulled
grain and pearled barley grain. Two hulless barley varieties,
‘Irbe’, and ‘Kornelija’ (Latvia) as whole grain and a com-
mercial sample of pearled barley (CPB) produced by the
grain processing factory “Dobeles Dzirnavnieks” were in-
cluded for comparison. Barley genotypes were grown at
similar conditions and grain samples were obtained from
the harvest of 2015. Field trials were established at the
Stende Research Centre, Institute of Agricultural Resources
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and Economics (latitude 57.1412° N, longitude 22.5367°
E). The soil was Eutric Albeluvisols sandy loam, organic
substance concentration 22 g-kg'l, soil pH KCL 5.9, and
available phosphorus P,O5 140 mg~kg_1, and potassium
K,0 204 mg~kg_1. In the field experiment a complex min-
eral fertiliser NPK 16:16:16 was used at the rate 550 kg~haf1
(pure matter N — 80 kg-ha'l, P,O5 - 80 kg-ha_l, K,0 - 80
kg-ha').

Grain sizes and pearling conditions were based on condi-
tions used in a Latvian commercial pearling operation of
“Dobeles Dzirnavnieks”. Covered barley grain polishing or
pearling was performed by using a small-scale barley pear-
ler (Dimo’s Labtronics) using a No. 30 grit stone. Barley
samples (50 g in triplicate) over a 2.2 mm screen was used
for pearling to varying degrees to obtain two types of barley
products: dehulled and pearled grain. Barley grains were
pearled for 0.33 min to reach extraction percentage of 12%
by weight of the original kernel by removing only the hull
to obtain dehulled barley or whole grain samples of covered
barley. Grain was pearled for 1.4 min to reach extraction
percentage of 30% by weight of the original kernel to obtain
the pearled grain fraction. The required pearling time was
adjusted based on the optimum for barley variety ‘Ansis’
(Latvia).

Chemical properties of barley samples were determined in
two replicates. An acceptable maximum difference among
duplicate results was 0.2% for crude protein, starch and
crude ash. Grain samples were ground using a Khnifetec
1095 Mill (Foss). Sample weights were calculated on a dry
weight basis. Crude protein concentration was determined
by Kjeldahl method (LVS 277). A nitrogen to protein con-
version factor of 6.25 was used. Starch was analysed by the
Evers polarimetric method (ISO 10520), and crude ash by
dry ashing procedure at 550 °C (LVS 276:2000).

The total phenolic concentration (TPC) and 2.2-diphenyl-
1-picrylhydrazyl (DPPH) antiradical scavenging activity
(RSA) assay were determined according to a method de-
scribed in the literature (Ragaee et al, 2006) with some
modifications. For the determination of TPC and for RSA,
1.5 g of grain flour was placed in a Erlenmeyer flask (250
mL) and mixed with 30 ml of 50% (vol.) ethanol. The mix-
ture was stirred at 40 °C for 15 min and then at room tem-
perature for 1 h. After extraction, the supernatant was fil-
tered through a filter paper. The filtrate was used for the
analysis of TPC and RSA.

The TPC determination method was based on reduction of
the Folin-Ciocalteu reagent by phenols to a mixture of reac-
tion products, and measurement at absorbance maximum
765 nm. One millilitre of extract was mixed with 5 ml of
10% Folin—Ciocalteu’s reagent in distilled water and 4 mL
7.5 % Na,COj solution, stirred for 30 min at room tempera-
ture and the absorbance at 765 nm was measured using a
spectrophotometer UVIKON 930 (Kontron Instruments, It-
aly). TPC was calculated using gallic acid as a standard and
expressed as mg gallic acid equivalents (GAE) per 100 g of
grain dry weight (DW).
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In RSA assay, 0.4 mL extract (sample) or 50% Svol.) etha-
nol (control sample) was added to 3.6 ml of 107" M DPPH
solution in ethanol and mixed. The mixture was vigorously
shaken and left to stand for 20 min. The absorbance at 517
nm was measured against 50% (vol.) ethanol as a blank.
The DPPH radical scavenging activity (%) was calculated
using equation (1):

A control _A sample
ARA ,% = —————x 100, where (D)

control

A ontrol is the absorbance of the control sample; A

sample is
the absorbance of the sample.

Significant differences among trait means of different pearl-
ing fractions were tested by the t-test paired two samples for
means. Simple correlations (Pearson correlation) were de-
termined and regression analysis was also conducted.

RESULTS

Crude protein concentration in the dehulled covered barley
grain varied from 89.9 to 149.9 g-kg'l, and in the pearled
grain from 84 to 140.7 g kg'1 (Table 1). The difference in
crude protein concentration between these grain fractions
was significant (p < 0.001), where pearling decreased aver-
age crude protein concentration by 8.6 g~kg'1 or 7.7%.

The correlation coefficient determined between crude pro-
tein concentration in dehulled and pearled barley samples
was high and significant r = 0.985 (p < 0.01). This indicates
the potential to produce high-protein pearled barley product
using covered barley grain characterised by high protein
concentration.

This relationship was also high and significant when variet-
ies ‘Grimmet’, ‘Ladsorte aus Tirol’ and breeding line
‘G-83’ with high crude protein concentration were excluded
from the dataset r = 0.878 (p < 0.01). Only these genotypes
showed higher crude protein concentration in the pearled
product than in the commercial sample of pearled barley.
Crude protein concentration in grain for unprocessed hulless
barley varieties ‘Irbe’ and ‘Kornelija’ were variable and
higher than in most dehulled grains of covered barley geno-

types.

The difference of crude protein concentration among
dehulled and pearled grain samples was from 2.7 g~kg'1 for
barley variety ‘Landsorte aus Tirol’ to 18.5 g~kg'1 for barley
variety ‘Abava’.

Rather high variation was observed also in starch concentra-
tion in the analysed grain fractions (Table 1). As the outer
layers of the grain were removed by pearling, the starch
concentration in the pearled grain increased. The increase
of average starch concentration in pearled grain (by
46.3 g-kg_1 or 6.8%) was statistically significant (p <
0.001). The correlation coefficient of starch concentration
between dehulled and pearled covered barley grain was
high and significant r = 0.960 (p < 0.01).
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Table 1

CRUDE PROTEIN AND STARCH CONCENTRATION IN
DEHULLED, PEARLED AND HULLESS BARLEY GRAIN

Crude protein, g~kg'l Starch, g-kg‘l
Accessions | gehulled | pearled | differ- | dehulled | pearled | differ-
grain grain ence grain grain ence
Covered barley
ST-12902 89.9 84.2 -5.7 689.3 734.5 452
ST-13083 94.9 86.9 -8.0  696.3 751.7 55.4
ST-13074 98.4 90.4 -8.0 7055 745.7 40.2
ST-12924 98.7 91.4 =13 706.0 745.3 39.3
ST-12835 95.9 87.2 -8.7 693.7 7382 445
Quench 97.3 856  -11.7  692.1 731.6 39.5
Abava 1124 939 -185 6570 7224 65.4
Jumara 102.2 95.2 -70 6783 723.3 45.0
Ansis 114.0 1059  -8.1 687.3 725.6 383
Grimmet 142.5 134.5 -8.0 6337 6832 495

Landsorte aus  141.4 138.7 2.7 645.0 682.0 37.0
Tirol

G-83 149.9 140.7 -9.2 610.0 665.5 55.5

Average 111.5a* 1029b -8.6 674.5b 720.8a  46.3

CPB** x 108.1 X x 714.0 x
Hulless barley

Irbe 121.1 x X 633.8 3 X

Kornelija 147.3 X X 634.3 X

* Trait mean values in each comparison between dehulled and pearled bar-
ley with different labels are significant at the p < 0.01, ** CPB, commer-
cial sample of pearled barley.

Concentration of -glucan for dehulled barley samples var-
ied from 40.0 to 53.0 g-kg-1 an for pearled grain from 40.1
to 59.2 g'kg'1 (Table 2). Correlation of B-glucan between
dehulled and pearled barley grain samples was high and sig-
nificant r = 0.910 (p < 0.01). The difference in B-glucan
concentration between dehulled and pearled grain was not
significant although in pearled barley -glucan concentra-
tion was higher by 0.9 g-kg'l. This indicated the effect of
removal of the outer kernel layers of various barley varieties
by pearling on variation of 3-glucan content in pearled grain
product. For several accessions, such as ‘Grimmet’,
‘Landsorte aus Tirol’, and ‘G-83’, B-glucan concentration
was higher in pearled grain, but lower for another varieties.

Concentration of B-glucan in hulless barley was higher than
in most of the covered barley samples. Commercial pearled
barley had B-glucan concentration (47.0 g-kg'l) above the
level of this trait in pearled grain of covered barley samples.

Ash concentration among dehulled barley varied from 14.2
to 18.7 g~kg_1 and it was higher for genotypes characterised
with comparatively higher crude protein and -glucan con-
centration. As the outer layers of the grain were removed by
pearling, crude ash concentration in the pearled grain signif-
icantly (p < 0.001) decreased (by 3.4 g~kg_1), and a larger
difference was observed for genotypes with high B-glucan
concentration in the dehulled grain product. Commercial
sample of pearled barley showed crude ash concentration
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Table 2

B-GLUCAN AND CRUDE ASH CONCENTRATION IN DEHULLED,
PEARLED AND HULLESS BARLEY GRAIN

-1

B-glucan, g-kg! Crude ash, g-kg
Accessions | qepulled | pearled | differ- | dehulled | pearled | differ-
grain grain ence grain grain ence

Covered barley, processed grain

ST-12902 47.2 47.0 -0.2 155 12.6 -2.9
ST-13083 38.2 412 3.0 16.0 12.1 -39
ST-13074 44.1 45.0 0.9 17.6 13.0 —4.6
ST-12924 41.5 41.0 -0.5 15.9 11.7 4.2
ST-12835 40.0 40.1 0.1 15.1 12.7 2.4
Quench 41.0 39.0 2.0 14.6 12.6 2.0
Abava 453 413 -4.0 14.7 14.1 0.6
Jumara 46.0 48.0 2.0 18.2 14.4 -3.8
Ansis 435 449 1.4 14.2 13.2 -1.0
Grimmet 46.0 48.0 2.0 19.6 14.9 4.7

Landsorte aus ~ 47.1 49.1 2.0 18.7 14.0 4.7
Tirol

G-83 53.0 59.2 6.2 18.6 13.6 -5.0

Average 44.4a* 45.3a 0.9 16.6a 13.2b -34

CPB** x 47.0 x x 10.3 x
Hulless barley, unprocessed grain

Irbe 50.3 X X 16.6 X X

Kornelija 58.0 X X 194 X X

* Trait mean values in each comparison between dehulled and pearled bar-
ley with different labels are significant at the p < 0.01, ** CPB, commer-
cial sample of pearled barley.

(10.3 g-kg'l) lower as in the pearled grain of covered barley
included in this trial.

There was rather high variation in the total phenolic
B-glucan concentration among dehulled whole grain sam-
ples of covered barley, with a range from 166.8 mg GAE
100 g'1 DW for barley variety ‘Abava’ to 212.2 mg GAE
100 g'l DW for barley genotype ‘G-83’ with black colour
grain (Table 3). Pearling resulted in a significant decrease
of phenolic B-glucan concentration in the pearled grain
product (on average by 52.4 mg GAE 100 g'1 DW or by
29%), compared to dehulled or whole grain of covered bar-
ley. The phenolic concentration in the whole grain of cov-
ered barley samples was 1.30 to 1.61 times higher than for
pearled grains. Higher total phenolic concentration in
dehulled grain was found also in the breeding line
‘ST-13074° (204.1 mg GAE 100 g'l), and also in respective
pearled grains (144.9 mg GAE 100 g'l).

As the outer layers of the grain were removed by pearling,
average radical scavenging activity in the pearled grain was
significantly (p < 0.001) lower (by 34%), compared to that
in the dehulled grain fraction; a larger difference was ob-
served for genotypes with high radical scavenging activity
in the dehulled grain fraction. Total phenolic concentration
and their activity in grains of both hulless barley genotypes
were higher than in covered barley. The commercial sample
of pearled barley had lower total phenolic concentration and
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Table 3

TOTAL PHENOLIC CONCENTRATION AND RADICAL SCAV-
ENGING ACTIVITY IN DEHULLED, PEARLED AND HULLESS
BARLEY GRAIN

Radical scavenging
activity, %

Accessions |Total phenolic concentration,
mg GAE 100 ¢”' DW

dehulled grain| pearled grain |dehulled grain| pearled grain

Covered barley, processed grain

ST-12902 190.6 £12.6 1354+28 742+15 46.1£0.3
ST-13083 168.80 4.1 141.5+2.6 669+0.7 412+14
ST-13074 204.1x1.7 1449x25 73.7+23 40.1 £0.7
ST-12924 1909+13 131.7x29 61.7+0.7 37.8+0.8
ST-12835 171.8 8.6 1354+28 61.0+6.5 412+05
Quench 1826 +103 1352+28 69.0+1.7 40613
Abava 166.8 £8.5 1204+37 69.1+2.0 43.8+23
Jumara 182085 131.6x29 702=%1.6 472+x13
Ansis 168.8+7.8 104.8+x36 63.7+3.6 37.4+0.2
Grimmet 188373 136977 70.1+95 37.7+0.8
Landsorte aus 1954 +7.0 1299+55  62.7+3.2 412+1.6
Tirol
G-83 2122 %51 1460x88 735%6.5 50.1 4.5
Average 185.2a* 132.8b 68.0a 42.0b
CPB** x 121.5+9.5 x 399+3.6
Hulless barley, unprocessed grain
Irbe 208.2+4.9 x 79.5+£39
Kornelija 198.9 = 10.0 x 74.7+0.3

* Trait mean values (n = 3) in each comparison between dehulled and
pearled barley with different labels are significant at the p < 0.01; ** Com-
mercial sample of pearled barley.

radical scavenging activity than in dehulled and pearled
fractions. There were no significant relationships in total
phenolic concentration and their activity between dehulled
and pearled grain.

DISCUSSION

Covered barley grain is comprised of the hull, pericarp,
testa, aleurone, endosperm and embryo (Newman and
Newman, 2008). In this study, a short pearling time of 0.33
min was used to produce dehulled grains from covered bar-
ley, resulting in whole grain or unprocessed hulless barley.
As a result about 12% by weight of the covered original
kernel was removed, mainly consisting of the hull and some
of the other layers. About 70% pearled grain was obtained
by pearling the grain of covered barley for 1.4 min. The re-
sulting fines amounted to about 30% of the original kernel
weight and contained much of the pericarp, testa, and
aleurone layers together with some of the embryo and endo-
sperm. In a two-row covered barley kernel, the approximate
proportions of different components of barley grain are
10-13% hull, 2-3% pericarp and testa, 4-5% aleurone,
77-82% endosperm, and 2-3% embryo on a DM basis
(Baik and Ullrich, 2008). The study showed significant dif-
ferences in concentration of crude protein and starch among
grain samples of various genotypes differently processed by

471



pearling. As the outer layers of the covered grain were re-
moved by pearling, crude protein concentration in the
pearled grain decreased significantly, and the starch concen-
tration increased. Crude protein concentration decreases and
starch concentration increases from the outer fractions to
the inner grain (Sumner et al., 1985; Klamczynski et al.,
1998; Liu et al., 2009). Pearling process removes most of
the aleurone layer, which has higher protein concentration
(Jadhav et al., 1998; Sullivan et al., 2010; van Donkelaar et
al., 2015). The embryo tissue, which usually is partly re-
moved during pearling, is rich in protein (more 30% of the
grain) (Shewry, 2014).

Among cereals, the highest concentrations of B-glucans are
found in barley and oat grains (Havrlentova et al., 2011).
Unlike oats, in which most of the B-glucans are concen-
trated more in the outer portion of kernel, in barley
B-glucans are found in the aleurone, subaleirone and
throughout the starchy endosperm (Baik, 2014). This can
explain why pearling of 30% of the grain had little effect on
[-glucan concentration. In some of the analysed barley vari-
eties, B-glucan concentration increased in the pearled prod-
uct. Similar observations were reported by Liu et al. (2009).
In the study of Klamczynski et al. (1998) in 40% pearled
kernels of covered barley, 3-glucan concentration increased
by 12 g-kg'l compared to nonpearled kernels, an reached a
peak at about 60% surface removal (van Donkelaar et al.,
2015). In a study with hulless barley, B-glucan concentra-
tion was observed to increase also from external to the in-
ternal layers of grain (Blandino et al., 2015b). As cell wall
material is one of the three main structures in barley endo-
sperm, in addition to the protein matrix and starch granules,
a relatively high level of 3-glucan in endosperm is expected
(Jadhav er al., 1998).

As the outer layers of the grain were removed by pearling,
crude ash concentration in the pearled grain significantly
decreased. Our results agreed with data reported also in
other studies (Blandino et al., 2015b; Klamczynski et al.,
1998; van Donkelaar et al., 2015). Concentration of all min-
erals are decreased by pearling, mineral content is larger in
the bran and germ (Shewry, 2014).

Among cereals, barley can be a good source of phenolic
compounds that are bound to cell walls and mainly can be
found in the bran and germ fraction, and thus whole barley
flours provide greater overall physiological effects and
higher health benefits (Dykes and Rooney, 2007). Metabo-
lites like phenolic compounds possess antiradical and anti-
oxidant activity (Ragaee et al., 2006) and play a preventive
role in the development of cancer, heart and age related dis-
eases (Halliwell, 2007). Our results indicated that grain
pearling reduced both total phenolic concentration and
antiradical scavenging activity decreased significantly (p <
0.001), as the concentrations decrease from the external to
the internal parts of grain. The highest phenolic concentra-
tion was observed in the outermost fraction (Madhujith et
al., 2006). Similar observations were reported also in a
study on hulless barley, where the total antioxidant activity
was higher in the 15-25% pearling fractions (Blandino et

472

al., 2015a). Therefore, pearling makes it possible to obtain
barley fractions with different amounts of phenolics, and
thus different antioxidant activities (Holtekjolen et al.,
2011).

In the present study there was considerable variation among
barley samples in all analysed chemical traits for the
dehulled (or whole) grain, pearled grain of covered barley,
and also hulless barley. These differences in chemical com-
position of barley varieties may be explained by genetic
variation, since the varieties were grown under the same en-
vironmental conditions. These differences in chemical com-
position can be considered when selecting a barley variety
as raw material for pearling and nutritional quality of end
product. According to Nair et al. (2011b), kernel loss due to
pearling was 28.8-38.4% and showed significant negative
correlation with grain hardness index, which is a resultative
trait of the complex interaction between compositional and
structural endosperm components (Nair et al., 2011a).

Unprocessed hulless barley has higher crude protein,
B-glucan, total phenolic concentration and radical scaveng-
ing activity in the whole grain, than in covered barley geno-
types. The covered genotype ‘G-83° with blue seed coat had
higher crude protein, -glucan, and total phenolic concen-
tration and their radical antiscavenging activity in both
dehulled and pearled grain fractions. Barley varieties can be
modified further by selection on the basis of appropriate
pearling quality and improved chemical composition pro-
viding functional properties of whole grain and pearled
product. Our results showed that covered barley after mini-
mal processing and hulless barley could both be considered
as whole grain barley, and both make good choices from a
nutritional standpoint.

The results of the present study confirmed that barley pearl-
ing is a refining process, as it removes protein, soluble fibre
and minerals, and other biologically active compounds like
phenolics and their associated activity. Pearling produces
rather high amounts of the waste fraction and deteriorates
the nutritional value of the resulting barley flour. Additional
research is required to evaluate the properties of different
barley fractions including also analysis of outer kernel lay-
ers or fines produced by pearling, in relation to the used ge-
netic diversity. Preservation of beneficial components by
optimising the pearling degree could be an important issue
as well.
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VASARAS MIEZU GRAUDU BIOKIMISKAIS SASTAVS ATKARIBA NO GRAUDU APSTRADES PAKAPES

Pétijuma meérkis bija salidzinat biokimisko savienojumu daudzumu vasaras miezu (Hordeum vulgare L.) paraugos ar atSkirigu graudu
apstrades pakapi. Analizéja 12 plekSpgraudu, divu kailgraudu mieZu genotipu un komercialo skrotéto mieZu (griibu) paraugus.
PlekSngraudu mieZus apstradaja ar laboratorijas skrotétaju, lai iegiitu atplekSnoto jeb pilngraudu un skrotéto mieZu graudu paraugus,
mehaniski noberZot attiecigi 12% un 30% no graudu argja apvalka. Rezultati parada, ka plekSngraudu mieZiem ir biutiskas (p < 0.001)
biokimiska sastava atSkiribas atplekSpoto un skrot€to mieZu paraugos. MieZu paraugos ar augstaku grauda aré€ja apvalka apstrades pakapi,
batiski samazinas kopproteina un koppelnu saturs, fenolsavienojumi un to aktivitate, butiski pieaug cietes saturs, bet -glikanu daudzums
batiski nemainas. Fenolsavienojumu daudzums pilngraudu paraugos bija 1.3 lidz 1.6 reizes augstaks neka skrotéto miezu graudu paraugos.
Salidzinot biokimiska sastava atSkiribas starp dazadu genotipu pilngraudu un skrotéto graudu paraugiem, bitiskas un cieSas korelativas
sakaribas (p < 0.01) konstat€ja péc koproteina, cietes un beta-glikanu satura, ko nenovéroja kopgjo fenolsavienojumu saturam un to
aktivitatei.
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