
BIHAREAN BIOLOGIST  8 (1): 42-47                                                                                                    ©Biharean Biologist, Oradea, Romania, 2014 
Article No.: 141109                                                                                                                                            http://biozoojournals.ro/bihbiol/index.html 

 
Genetic variability of endosperm and embryo protein expression  

in some cultivated barley genotypes 
 

Mehdi KAKAEI1,2,*,  Hojatollah MAZAHERY-LAGHAB3,*  and  Sara KIANI4 
 

1. Agriculture (Genetic and Plant Breeding) Department, Payame Noor University, 19395-4697, Tehran, I. R. of Iran. 
2. Ph.D. Candidate, Plant Breeding (Molecular Genetics), Department of Agronomy and Plant Breeding, Bu-Ali Sina University, Hamedan, Iran. 

3. Associated professor, Department of Agronomy and Plant Breeding, Bu-Ali Sina University, Hamedan, Iran, 
4. Microbiology Department, Centre for Department of microbiology Medicine and Biology Research, Kermanshah, Iran. 

*Corresponding author’s,  H. Mazahery-Laghab, Tel.:+98-9183122167, E-mail: hojat.mazahery@yahoo.co.uk 
M. Kakaei, Tel.: +98-9188162875, Email: mehdikakaei37@gmail.com 

 
 

Received: 17. December 2013  /  Accepted: 21. February 2014  /  Available online: 22. February 2014  /  Printed: June 2014 
 

 

Abstract. In the present paper, the variability of protein expression pattern in both endosperm and embryo proteins extracted from 
four cultivated barley genotypes were evaluated using a protein marker in electrophoresis system. Disintegration of reserved 
proteins in seed including endosperm and embryo proteins was carried out Based on the basis of Laemmli method following the 
use usage of SDS-PAGE in the presence of sodium dodecyl sulfate in 12.5% separating gel and intensive 5% gel. A band spot about 
55 kDa was detected in both endosperm and embryo in all genotypes except the local genotype. Band protein region from 47 to 55 
kDa included major proteins in embryo. Similar pattern of band spots was detected in a range of 37-45 kDa in the trace of both 
endosperm and embryo proteins isolated from all four Genotypes. The region of 75-78 kDa was another region on the gel where a 
similarity between endosperm and embryo proteins was detected. 
 

 

Key words: barley, Hordeum, SDS-PAGE, endosperm, embryo. 
 

 
Introduction 
 
Barley is highly polymorphic regarding the hordein poly-
peptide composition as revealed by sodium dodecyl sul-
phate (SDS) electrophoretic analyses (Doll & Brown 1979). 
The biosynthesis of starch is the major determinant of yield 
in cereal grains among all of the plants (Emes et al. 2003). 
Gramineae species have multipurpose usages in foods such 
as application in food diets, providing animal foods and in-
dustrial crude materials. Barley (Hordeum vulgare L.) as one 
of the important crops has a great role in human and animal 
food. This crop is able to grow in the regions where other 
Gramineae crops are unlikely to grow due to different rea-
sons like low rainfall, soil salinity, high altitude, and extreme 
temperatures. The endosperm, the largest organ in barley 
seeds is surrounded by a single layer of cells, the aleurone 
layer. The embryo is comprised of the embryonic axis (in-
corporating the embryonic root and the hypocotyl), a single 
cotyledon, containing the first true leaves, and the scutellum 
(Emes et al. 2003). Seed proteins can be broadly classified 
into two categories, housekeeping proteins and storage pro-
teins. The housekeeping proteins are responsible for main-
taining normal cell metabolism (Miller & Annu 1975). They 
include an embryo of the new plant in miniature, an en-
dosperm as the storage tissue that accumulates the com-
pounds necessary for embryo nutrition during germination, 
and a seed coat to protect the seed against biotic and abiotic 
stress (Liu et al 2009). Feeding values are related to different 
factors such as storage proteins. Determination of storage 
proteins in barley seeds depends on their solubility in 
Osborn category which is based on the coefficient sedimen-
tation in centrifuge. The storage proteins are classified in 4 
groups such as prolamins found in endosperm and starch 
tissues, Dimer 2S albumins containing contain two subunits 
in the range of 4000-9000 molecular weight, and 7S globulins 
as hexamers including 6 subunits found in mono- and 
di-cotyledons and 11S globulins found in storage tissues 
with endosperm and embryo origins (Tavakkol Afshari et al. 

2008). The molecular weights of the subunits are variable 
from 10000 to 100000 containing amino acids with different 
sequences and arrangements. The rate of endosperm and 
embryo development in barley depends on the genotype 
and ecological condition. The duration from pollination to 
seed maturity is variable between genotypes from 40 to 60 
days (Doffus & Cochrane 1993). Engell (1989) found that a 
zygote as diploid was formed after 45 minutes pollination on 
the barley cultivar Bomi which grew under controlled condi-
tions.  Formation of the early nucleus of endosperm occurred 
12 hours after pollination. The three main tissues of the bar-
ley seeds are the embryo, aleuronic layer and starchy en-
dosperm which account for about 4%, 9% and 87% respec-
tively, of the seed dry weight and 30%, 23% and 47% respec-
tively, of the seed proteins extractable in low-salt buffer 
(Finnie & Svensson 2003). Barley is grown primarily as food 
and for malting. Barley seeds have a total protein content of 
around 10-15%, about 80% of the total protein is contributed 
by the storage proteins hordeins (Finnie & Svensson 2009). 
Early analysis suggested however that differences in hordein 
profiles were of minor importance for malting quality (Gorg 
et al. 1992). The regulation of seed storage protein synthesis 
is amenable for study because these proteins are generally 
specific to endosperm and/or embryo tissues, the expression 
of their genes is developmentally regulated, and the proteins 
have been extensively characterized (Dailey 1988). Barley 
also serves as an important experimental or model plant 
species for numerous studies in malting and brewing chem-
istry, plant breeding methodology, genetics, biotechnology 
etc. (Nilan & Ullrich 1993). Understanding of the function of 
biological system requires knowledge of their chemical 
composition (Chmelik et al. 2002). Seed storage proteins of 
grain crops meet the major dietary protein requirement of 
over half of the world population. However, seed proteins in 
general are deficient in some essential amino acids and 
hence are of poor nutritional quality (Mandal & Mandal 
2000). Kakaei et al. (2010) studied the variability of the pat-
tern of pea seeds proteins using SDS-PAGE and reported 
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this technique as a simple and economic procedure to iden-
tify genetic variability in germplasm. The molecular function 
of approximately 7% of the proteins identified in barley seed 
proteomes is unknown as they do not share homology with 
proteins of known function (Ǿstergaard et al. 2004). Sheoran 
et al. (2005) studied the proteome of the tomato tissues of 
endosperm and embryo in seed germination stage using uni- 
and bi-dimensional electrophoresis. Similar patterns for em-
bryo and endosperm proteins with different molecular 
weight of 22, 23, 26, 33, 36 and 45 kDa as major proteins 
were observed on uni-dimensional gels. Proteome analysis 
of embryo and endosperm tissues, and mobilization of pro-
teins between these tissues during germination, has not yet 
been examined (Sheoran et al. 2005). Proteomic characteris-
tics of the two tissues are not yet known; the seed is the main 
form of dissemination and is the reproductive organ of 
higher plants (Liu et al. 2009). Lio et al.’s (2009) investigation 
of a proteomics analysis of the embryo and endosperm of 
the dry Jatropha curcas L. seed was carried out to characterize 
the protein expression between two tissues. Several proteo-
mic studies about the embryo and endosperm of seeds in 
barley Finnie & Svensson (2009), tomato, Sheoran et al. 
(2005) and rice Woo et al. (2002) have been carried out. The 
purpose of this investigation was to study the electropho-
retic patterns of endosperm and embryo proteins isolated 
from barley seeds to compare the proteins using SDS-
polyacrylamide gel electrophoresis. 
 
 
Materials and Methods 
 
Plant materials 
The seeds of four barley genotypes (Gord4, Sararoode1, Abidar and 
Local genotype) were obtained from Sararood1 Dry land Agricul-
tural Research Station in Kermanshah (Cereal Section). The embryo 
and endosperm of the seeds were isolated and separated from each 
other using a small spatula. Proteins from both endosperm and em-
bryo were isolated, transferred into a mortar and powdered after 
grounding. Powder was transferred into an eppendrof tube and then 
the tube was kept in a freezer at -20 ºC for the required time. 
 
Fractionation of Protein Extracts  
The seeds were powdered separately by porcelain mortar and pestle. 
During the experiments, the powders were kept at -80°C, until re-
quired for Seed proteins of the cultivars were extracted using extrac-
tion buffer. A volume of 2.5 ml extraction buffer containing 50 mM 
Tris, pH 8, 1mMol EDTA, 1 mMol PMSF, 20 mM MgCl2, and 2% β-2 
Mercaptoethanol was added to 20 mg protein powder in a beaker 
and centrifuged at 12000 rpm for 20 min. 
 
SDS-PAGE 
Sodium dodecyl sulfate poly acrylamide gel electrophoresis was car-
ried out on a 12.5% separating gel and 5% intensive gel as carried out 
by Lameli after optimization (Mostafaie 2003). A voltage of 50 V in 
intensive gel for 30 minutes, and a voltage of 150 V. in separating gel 
for 90 minutes were used in electrophoresis. After the preparation of 
samples in a buffer, amounts of 15 micro-liter were pippetted into 
the wells as the samples with the same concentrations from each 
sample. A protein marker consisted of six individual proteins includ-
ing Transferrin (78 KDa), cow albumin (66 KDa), ovoalbumin (45 
KDa), actinidine (29 KDa), beta lactoglubuline (18 KDa) and ly-
sozyme (14 KDa) were used to estimate the size of different proteins. 
 
Dying the gel 
This step was carried out after running the samples on the electro- 

phoresis gel using Coomassie Brilliant Blue R-250. The gel was 
placed in the dye solution for 1 hour. A discoloring solution was 
used as a mixture of Methanol, Glassial acetic acid and distilled wa-
ter to wash the color from gel. In the finally, the gel was scanned us-
ing a HP Scanner. 
 
 
Results  
 
Similarity of the pattern of protein band spots 
In the present work, proteins were extracted from both the 
endosperm and embryo of four genotypes and analyzed us-
ing SDS-PAGE. Electrophoresis showed high accumulation 
of protein band spots at the ranges of 10-20 and 30-80 kDa on 
the gel in both endosperm and embryo. The results of this 
experiment are shown in Figure 1. Similar pattern of band 
spots was detected in the range of 37-45 kDa in the trace of 
both endosperm and embryo proteins isolated from all four 
genotypes (Fig. 1). The region of 75-78 kDa was another re-
gion on the gel where a similarity between endosperm and 
embryo proteins was detected. Patterns of endosperm and 
embryo proteins from the seeds of barley genotypes are 
shown in Figures 2 and 4. A high similarity was visualized 
in the traces of endosperm proteins with molecular weights 
of less than 20 kDa in four genotypes (Fig. 2). Three protein 
spots were detected in the region up to 14 kDa and an inten-
sive major spot in the region between 14 and 18 kDa. The 
later spot is probably a complex of condensed proteins. In 
this respect, the only difference was related to the Gord1 
embryo protein pattern in the region up to 14 kDa that two 
protein bands were detected. It is discovered that two re-
gions have the same patterns in all endosperm proteins. The 
first included a condensed region between 30-40 kDa. An-
other region included four major spots of proteins with the 
sizes of more than 60 kDa (Fig. 2). A 70 kDa - band was de-
tected in the trace of embryo protein which extracted from 
genotype Gord4, while endosperm protein expressed no 
band on the gel. However, there is a 16 kDa band as en-
dosperm protein whereas in this restricted area no band was 
detected for embryo protein. Endosperm of genotype Abidar 
expressed only one band instead of three bands in this re-
gion (Fig. 1). Probably, other two proteins were digested in 
the transportation process of endosperm reserved compo-
nents to embryo by the catalysis of hydrolyzing enzymes. 
Similar pattern of embryo protein bands was visualized at 
the region from about 35 kDa to the top of the gel i.e. about 
80 kDa as shown on the gel in Figure 3. 
 
Variability of the protein band spots 
In general, there are some differences between protein geno-
types which were expressed either in endosperm or embryo 
tissues as shown in Figure 1, although there are obviously 
differences between the proteins extracted from both tissues, 
in particular genotypes of barley, Endosperm was formed 
from the cells which were significantly different in sizes and 
forms. The walls of these cells were composed of protein ma-
terials, in which starch granules were synthesized and 
spaced. About 83% of wheat seeds belonged to endosperm. 
There are about 75% of seed proteins in this tissue. However, 
the amounts of its minerals are low and estimated a 0.3-0.4 
percent (Tavakkol Afshari et al. 2008). For example, in this  
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Figure 3. SDS-PAGE Electrophoretic pattern of embryo pro-
teins from barley genotypes. Lanes: 1 (Gord4), 
3 (Sararoode 1), 5 (Abidar), 7 (Local genotype) and M (size 
marker). 

Figure 2. SDS-PAGE electrophoretic pattern of endosperm pro-
teins from barley genotypes. Lanes: 2 (Gord4), 4 (Sararoode 1),
6 (Abidar), 8 (Local genotype) and M (size marker). 

Figure 1. SDS-PAGE electrophoretic pattern of 
endosperm and embryo proteins from barley 
genotypes. Genotypes: Gord4, Sararoode 1, 
Abidar and Local genotype). Lanes: 1 (Gord4;
Embryo): 2 (Gord4; Endosperm): 3 (Sararoode 
1; Embryo): 4 (Sararoode 1; Endosperm): 
5 (Abidar; Embryo): 6 (Abidar; Endosperm): 
7 (Local genotype; Embryo): 8 (Local geno-
type; Endosperm). 
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research, it was found that a protein with a molecular weight 
between 66 and 78 kDa was detected in the traces of embryo 
in all genotypes. This protein was absent in the trace of 
endosperms of the genotypes (Fig. 1). Chmelik et al. (2002) in 
a study with title proteomic analysis of different extracts 
from barley grains reported that there were four identified 
proteins: β-amylase, α-amylase/subtilisin inhibitor precur-
sor, signal recognition particle 54 kDa protein, B3-hordein. 
In Genotype Sararood1, the embryo showed a band protein 
with a high intensity in the range of 23-27 kDa on the gel; 
whereas there was no band in the trace of endosperm in this 
region (Fig. 1). The other two genotypes neither in their em-
bryo nor in their endosperm, expressed this protein. As 
shown in Figure 3, with the changing of endosperm proteins 
in the transport process to embryo, a new protein with a mo-
lecular weight of 72 kDa was detected in four genotypes. 
However, it was not easy to claim that this protein was a re-
sult of the breaking process of endosperm proteins which 
were mentioned above. A band spot about 55 kDa was de-
tected in both endosperm and embryo in all genotypes ex-
cept the local genotype (Fig. 1). A band protein region from 
47 to 55 kDa included major proteins in embryo. A band 
spot with the molecular weight of 45 kDa was detected in 
both endosperm and embryo tissues in Sararood. The related 
protein of this band was greatly similar to Ovoalbumin 
which was not present in other genotypes. The intensity of 
the induced spot on the gel was due to the high concentra-
tion of these protein compounds (Fig. 1). A relative similar-
ity of band spots between the traces of genotype Gord4 and 
other genotypes was present as shown in Figure 1. Such 
similarities were mainly expressed between the proteins 
with molecular weight of 30-60 kDa. In all the genotypes 
under study, the protein bands with the molecular weight of 
40 kDa were the same. In the hydrolysis of storage protein in 
the endosperm of barley by Rastogi & Oaks (1986) a band of 
40 kDa was found. In the region of 20 kDa at which marker 
proteins Lysozyme and beta-lactoglubuline were spaced, 
high changes occurred on endosperm proteins and most of 
the proteins, and most of the protein compounds were bro-
ken down and subsequently, in addition to the presence of 
similar proteins in embryo, other small proteins were also 
induced. Protein spots from endosperm tissues produced 29 
bands on the gel (Fig. 2). In the trace of endosperm proteins 
of genotypes, three protein bands with molecular weights of 
more than 78 kDa were observed on the gel. The results of 
the study and comparison of endosperm proteins in 4 geno-
types showed that endosperm protein in local genotype ex-
pressed a band spot at the region of 78 kDa equal to the mo-
lecular weight of transferrin which had less intensity than 
other genotypes (Fig. 1). The concentration of this protein in 
local genotype was very low. The other two protein bands 
had more distance from each other than in other genotypes 
and were not similar to the distance of other genotypes. So, 
it can be stated that these proteins are significantly different 
from others (Fig. 1). Figure 1 shows that genotype Sararood1 
has the potential of transportation of a protein with a mo-
lecular weight of 27-28 kDa in its endosperm and subse-
quently to embryo. High intensity of this band on the trace 
of this genotype on the gel indicates the presence of high 
amount of protein in the embryo (Figs 1 & 3). The intensity 
of this spot in endosperm gel (Fig. 2) is very lightening so it 

could be stated that there is a rapid transportation of this 
protein from endosperm to embryo through scutellum. In 
the region of less than 23 kDa molecular weight, a particular 
single band was observed on the gel in the trace of en-
dosperm of the local genotype. The related protein was not 
detected in other genotypes. In the Local genotype, numer-
ous protein bands in both endosperm and embryo between 
45-50 kDa could be found. These band spots were detected 
with a high intensity on the gel (Fig. 1). In Sararood1 culti-
var, the embryo showed a band protein with high intensity 
in the range of 23-27 kDa on the gel; whereas gel whereas, 
there was no band in the trace of endosperm in this range 
(Fig. 1). Other two genotypes neither in their embryo nor in 
their endosperm expressed this protein. The proteins ex-
tracted from endosperm tissues of genotype Abidar in the 
region up to 20 kDa were mediated by the transportation 
process (Fig. 2). So, the quality and quantity of the proteins 
were changed. Probably, these proteins appeared in the em-
bryo in the region of 12, 18 and 20 kDa molecular weight 
(Figs 1 & 3). As shown in Figure 1, at the region of 12-14 kDa 
of molecular weight, it is obvious that some variations 
would occur after the transportation of proteins from en-
dosperm to embryo. These variations were observed more 
frequently in Gord1 cultivar that expressed a protein band 
with medium intensity at the region of about 50 kDa in the 
trace of endosperm. This band spot was detected with less 
intensity in endosperm protein of genotypes Abidar and 
Sararood1. As shown in Figure 1, the embryo tissues of 
genotype Sararood, adsorbed high amounts of the proteins 
with 29 kDa molecular weight. In this region, the endosperm 
of genotype Abidar transported many proteins with the 
range of molecular weight of 27-32 kDa to embryo via scutel-
lum and produced two band spots in scope 14 in the trace of 
embryo proteins. Another band in the trace of embryo with 
molecular weight of 29 kDa, had a protein with a high simi-
larity to Actinidine (Fig. 3). Its pair protein was lighter had 
the same intensity in all four genotypes. Protein spots from 
embryo tissues produced 26 bands on the gel. Sararood em-
bryo tissues were active in the adsorption of two proteins 
with 25 and 26 kDa molecular weights. This activity caused 
the production of two intensive band spots close together on 
the gel. These two bands were observed in genotypes Gord1 
and Abider; however, with a low intensity (Fig. 1). No 
lighter band in embryo was visualized on the gel. There was 
a band spot at molecular weight of 23 kDa in the trace of en-
dosperm tissue of genotype Local whereas this spot was not 
detected in other genotypes. In general, band position pat-
tern of endosperm in all genotypes was similar; however, 
there was a band spot in the region of about 55 kDa in Gord1 
which was not present in other genotypes. Regardless of this 
band protein, band pattern in genotype Gord4 was similar to 
the band pattern of endosperm in genotype Abidar (Fig. 2). 
A band spot as a protein from endosperm tissue was de-
tected at the region of 45 kDa which was similar to Ovalbu-
min. Other genotypes lacked this protein (Figs 1 & 2). Geno-
types Gord1 and Sararood produced two intensive bands at 
23-24 kDa whereas, two other genotypes lacked this spot. In-
stead, the embryo from genotype Abidar produced a fade 
band at the region of about 22 kDa. Echart-Almeida and 
Cavalli-Molina (2002) in a study on hordein polypeptide pat-
terns in relation to malting quality in Brazilian barley varie-
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ties Stated that, twenty-six different hordein polypeptide 
bands were found in the varieties. A range of 10 to 17 bands 
were detected for each variety individually. The number of 
bands in individual seeds ranged from 3 to 13. Endosperm 
protein components with molecular weight of less than 14 
kDa were similar in all four genotypes. From the point of 
small molecular weight of embryo protein components with 
less than 14 kDa molecular weight, the embryo of genotype 
Abidar expressed the least protein in quality and quantity. 
This genotype produced a band spot in the region of about 
less than 14 kDa and another more fade spot probably with a 
molecular weight of about 10 kDa. The protein expressed in 
both endosperm and embryo tissues with 14 kDa MW was 
very similar to a protein called Lysozyme which was not 
present neither in the endosperm of genotype Local (Fig. 2) 
nor in the embryo of genotype Abidar (Fig. 3). So, it could be 
stated that lysozyme is probably synthesized by the combi-
nation of broken proteins during the process of transporta-
tion of proteins from endosperm to embryo via scutellum. 
However, the synthesis of Lysozyme and its direct transpor-
tation into the embryo is possible. In the endosperm of geno-
type Abidar, no bands conducting protein were detected in 
the range of those band spots which were detected in the 
trace of endosperm of all genotypes and were not detected in 
the trace of embryo that were probably digested proteins 
and were consumed by embryo feeding. 
 
 
Discussion 
 
Many researchers have confirmed the advantage of different 
SDS-PAGE procedures in plant taxonomic and genetic rela-
tionship studies (Valizadeh 2001, Kakaei & Kahrizi 2011, 
Shuaib et al. 2007). So far, some studies have attempted to 
analyze organelle proteomes using SDS-PAGE. As Ingversen 
2002 in the study of some of the genotypes of barley stated, 
SDS-polyacrylamide gel electrophoresis showed that pro-
teins with molecular weights ranging from 10,000 to 200,000 
Daltons were synthesized. Band spots of the proteins ex-
tracted from both endosperm and embryo tissues were 
probably complex proteins with high concentration. From 
the combination of small protein molecules, it is possible to 
produce large protein molecules. It indicates the possibility 
that embryo and endosperm share great similarity in me-
tabolism and even some functions. Although many proteins 
can be observed in pairs in the embryo and endosperm, 
there are still a number of proteins that cannot match into 
pairs. These unmatched proteins agree with the different 
functions of the embryo and endosperm Liu et al. (2009). 
High intensity of a similar band in embryo indicates a rapid 
and continuous transportation of this protein from en-
dosperm to embryo through scutellum. Usually starch and 
other large molecules are broken in endosperm and trans-
formed to small substrate molecules (Taiz & Zeiger 1991). 
Solute materials in endosperm are absorbed by scutellum 
and transferred to developing embryo scutellum which is 
believed to contain an as of yet, unidentified protein trans-
porter that facilitates starch movement from endosperm to 
embryo. It seems that in the process of protein transportation 
from endosperm to embryo, some endosperm proteins are 
broken by the catalyzing action of proteolysis enzymes and 

change to a new protein with a relatively heavy MW like 66-
77 kDa. This transportation process was more effective in 
Sararood cultivar. In general, in the presence of such band 
spots as molecule proteins with heavier molecular weight 
than Transferrin i.e. more than 78 kDa on the gel, it is pre-
dictable for the spot proteins to be visualized at different 
spaces in other genotypes. Those band spots which were de-
tected in the trace of embryo of all genotypes and were not 
detected in the trace of endosperm were probably the novel 
proteins which were/had been have been synthesized in the 
embryo. Sometimes, it might be possible that an overfull 
band be present in endosperm. This spot may break into two 
protein bands with a low quantity. So, the differences may 
be on the basis of presence or absence of protein band and or 
difference in the amounts of protein with low quantity. It is 
therefore concluded that seed storage protein profiles could 
be useful markers in cultivar identification, registration of 
new varieties, pedigree analysis, and in the studies of genetic 
diversity and classification of adapted cultivars, thereby im-
proving the efficiency of barley breeding programs in culti-
var development. In the future, in order to select appropriate 
parents for barley breeding, the study of the variability of 
more genotypes using usual and two-dimensional electro-
phoresis is strongly recommended. 
 
 
Conclusion 
 
The results of the present research are as follows: 

1. The studied genotypes contained a complex of pro-
teins in their endosperm tissues probably including Beta-
lactoglobulin with the molecular weight of 18 kDa.  

2. All genotypes had a common protein at the region of 
14 kDa similar to Lysozyme. This protein was present in the 
embryo and endosperm of all genotypes although it was not 
detected in the trace of endosperm of genotype Local. 

3. Genotypes Gord1 and Abidar expressed a similar pat-
tern of protein band in their embryos. This band pattern was 
significantly different from genotypes Sararood and Local. 
However, in addition to the presence of a high similarity in 
their proteins, both genotypes Sararood and Local, had sig-
nificant differences in their protein bands on the gel.  

4. Although there were some biochemical changes in the 
proteins during the transportation process (Tavakol Afshari 
et al. 2008, Taiz & Zeiger 1991) from endosperm to embryo, 
similarities in the component proteins were generally high. 
However, it can be often stated that most of the proteins in 
the endosperm were transported transport to the embryo 
without any significant changes. 

5. With regard to SDS-PAGE, the most active embryo 
among genotypes was found in genotype Sararood. Simi-
larly, such changes were generally observed in the en-
dosperm of the genotype. 

6. The least protein amounts were observed in genotype 
Abidar.  

Endosperm storages of cereals, especially in barley, are 
important food sources for humans and animals. It seems 
that the biochemical stages of endosperm synthesis and the 
regulatory mechanisms of endosperm storages are in the ini-
tial stage of identification. Understanding the controlling 
mechanisms of endospermic storage synthesis will make the  
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attempts for improving production purposeful. 
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