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ABSTRACT

Barley B-glucan is a functional ingredient which has numerous industrial, nutritiona!
and health benefits. Its extraction process may affect the physiochemical and functional
properties of extracted B-glucan. The present research aimed to study the effect of B-glucan
extraction with sodium hydroxide at concentrations of (0.25, 0.50 and 0.75 M) from two
barley varieties (Hordeum vulgare L.) namely Giza 128 (Egyptian variety) and Al-Ryehan
(Libyan variety}. The obtained results indicated that yield, content, recovery and functional
properties of B-glucan in gum extracls increased significantly (P < 0.05) with increasing
sodium hydroxide concentration. The highest yield, content and recovery of B-glucan in gum
extracts were obtained with .75 M for both varieties. Whippability, foam stability, stabilizing
emulsion capacity and water binding capacity of B-glucan gums extracted with 0.75 M were
the highest for both varieties. Giza 128 variety showed higher content, recovery (33.96%
and 95.36%, respectively) and functional properties of B-glucan in gum extracts. Also the
results suggested that barley with two rows was the best in the extraction compared with six
rows. Overall barley B-glucan shows great potential as a thickener or stabilizer in food
application,

Keywords: Barley, B-glucan, extraction, yield, recovery, whippability, emulsion stabifity, water binding
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INTRODUCTION

Barley (Hordeum vulgare L.) is one of the seven internationally
grown cereal grains, currently ranking fourth in world production
behind maize, wheat, and rice and ahead of sorghum, oats, and rye
(Yalgin ef al., 2007; Griffey et al., 2010). Starch, dietary fiber (DF)
and protein are the main components of barley grain (Aman and
Newman, 1986). Barley grains, like most other cereal grains, contain
carbohydrate (starch and non-starch polysaccharides,
oligosaccarides and sugars), protein, lipids, mineral, vitamins and
other minor components. The chemical composition of grain is
dependent on many factors such as genotype and environmental
conditions (Ragaee et al., 2006; lzydorczyk and Dexter, 2008).

In recent years, the importance of barley grains as a
nutraceutical ingredient has increased because of their high contents
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of soluble fiber, especially as a rich source of B-glucan. Because of
its nutritional and chemical properties in particular a high dietary fiber
content and high proportion of soluble viscous dietary fiber
component, barley is considered the most suitable grain in human
diet (Ahmad et al, 2009). PB-Glucans are non-starchy
polysaccharides composed of {1-—3)},(1—4) mixed linked glucose
units. (Irakli ef al., 2004).

In particular, much attention has focused on B-glucan because
of its physiological effectiveness in lowering cholesterols and
maintaining cardiovascular health (Newman ef al., 1989), control!ung
blood glucose levels for diabetes management (Pins and’ Kaur,
2006), anti-cancer activities and reducing the risk of colon cancer
(Wood, 2007), promotion of the growth of beneficial gut microflora
(i.e. as a prebiotic) (Su et al, 2007), immune stimulation effects
(Angeli et al., 2009) and the reduction of risk factors for degenerative
diseases, such as obesity, hyperlipidaemia, and hypertension
(Brennan and Cleary, 2005). Thus, the industrial demand for this
natural cereal-based compound is fast growing and has a great
potential in future foods.

The techniques to concentrate B-glucan include dry milling
and sieving or air classification and wet techniques such as
aqueous/aqueous-alkali and alcohol based enzymatlc techniques
(Vasanthan and Temelii, 2008).

Several different wet methods have been reported in the
literature for extracting B-glucan from oat and barley: enzymatic,
alkaline, or water extractions with varying temperatures and
incubation times. Sodium hydroxide extraction led to a nearly total
extraction of B-glucan (Paimer and MacKenzie, 1986; Bhatty, 1993).
Results of these studies revealed that temperature and pH have
significant effect on extraction and functional properties of B-glucan
(Ahmad et al., 2010).

B-Glucan can offer many nutritonal and rheological
advantages to food products, the food industry always shows a keen
interest in physiochemical and functional properties of novel
nutraceutical compounds, as this wifl help in the choice of compound
with particular characteristics for a specific food product. Extraction
conditions may affect the physiochemical and functional properties of
extracted B-glucan (Ahmad et al., 2010). Therefore, the aim of this
study was to assess the best concentration of sodium hydroxide to
recover the highest amount B-glucan from two barley varieties and to
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evaluate its effect on functional properties of extracted B-glucan as
potential food applications.

MATERIALS AND METHODS
Materials:

Two bariey varieties (Hordeum vulgare L.) namely: Giza 128
(two rows variety) was obtained from the Agricultural Research
Center (Egypt) grown in (2008\2009) and Al-Ryehan variety (six rows
variety) was obtained from the Agricultural Research Center and
Animal (Libya) grown in (200\2010), were used in this study.

Methods:

Barley grains were ground in mill to pass through 1-mm sieve
with sample mill (Model: WK 5021804, Culatti Typ MFC. Germanyy).
Chemical Analysis

Whole barley flour was analyzed for proximate composition
according to approved methods (AACC, 2000): crude fiber, protein,
lipids, ash and moisture. Carbohydrates content by difference.
B-Glucan content

The method for the determination of B-Giucan content (in
barley flour and freeze-dried preparated B-glucan exiracts) was
developed by McCileary and Glennie-Holmes (1985) using
Megazyme kits (Megazyme International Ireland Lid. Wicklow,
Ireland). Highly purified enzymes were employed. Triplicate samples
(0.5 g of fiour and/or < 0.1 g of B-glucan extracts) were weighed and
B-D-glucan depotymerized with purified (1-—3),(1—4)-B-D-glucanase
to oligosaccharides and then hydrolyzed to glucose with specific
purified B-glucosidase. Glucose was determined by glucose
oxidase/peroxidase solution as D-glucose and the absorbance was
measure at 510 nm by a spectrophotometer (Model: Thermo
scientific, England). B-Glucan content was calculated using the
glucose quantity found in the Eq.

B-Glucan (% wiw) = AA x Ix 27

Where: AA = absorbance after B-D-glucosidase of treatment — blank
absorbance, W is dry weight of the sample analysed in mg, and F, a
factor for conversion of absorbance values to pg of glucose.
100 (pg of D — glucose)
= absorbance of 100 pgof D — glucose
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Extraction of g-glucan

$-Glucan was extracted from whoie barey flour using the.
methods of Carr et al. {1990) and Bhatty (1993 and 1995} using
sodium hydroxide solution at concentration of 0.25, 0.50 and 0.75 M.
These concentrations were chosen depending on preliminary
extraction experiment and according to previous studies. The ratio of
flour to solvent was 1:50 (50g flour: 2500 ml sodium hydroxide
solution). The extraction time was 18 hr at room temperafure with
continuous stirring using a shaker {Model: Edmund Bihler SM-30,
Germany). At the end of extraction time, the mixture was centrifuged
(Model: SORVALL RC 6 plus, Thermo Electron Corporation,
Germany) for 15 min at 6,000 x g at 4 °C to remove solids. The
supern=atant wac adjusted fo pH 4.5 with 2 M HCI and centrifi:gad
again (15 min at 6,000 x g at 4 °C} to separate precipitated proteins,
which were discarded. B-Glucan was precipitated by addition of an
equal volume of ethanol (adding absolute ethanol to supernatant in
order to increase the final ethanol concentration to 50% v/v} to the
supernatant slowly with stirring. The precipitate was recovered by
centrifugation (15 min at 6,000 x g) after allowing it to settle over-
night at 4 °C. The rubbery pellet was re-suspended in water; washed
twice with 50% ethanol, centrifuged (15 min at 6,000 x g at 4 °C),
homogenized in water, and then freeze-dried at -90 °C for a few days
in a freez-dryer (Model: Gamma-16 LSC, Christ, Germany). The dry
extracts were ground in mill to pass through 1-mm sieve, and then
the extracted gum was stored in sealed containers.

Physical functional properties of g-glucan extracts
Whippability and foam stability of B-glucan extracts

Whippability and foam stability of B-glucan extracts were
measured according to Temelli (1997) by dispersing ca. 2.5 g B-
giucan extract in 100 m! water, whipping for 2 min using a hand-held
food mixer at high speed in a stainiess steel bowl with straight sides.
Foam was transferred from the bowl by pouring gently down the
walls of an inclined cylinder not to disturb the foam and to ensure that
no air pockets were trapped in the cylinder and allowed to set at
room temperature (= 21 °C), volumes were recorded before and after
whipping. Volume increase percentage (which serves as index of
foaming capacity or whippability) was calculated according to the
following equation: o
V2 -V1

Vi

x 100
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Where: V1 = volume of solution before mixing and V2 = volume of
solution after mixing.

To determine the foaming stability (FS), the volume of foam that
remained after staying at (= 21 °C), and calculating the time required
to decline foam to the half, according to Burkus and Temelli {2000}).

Emulsion stabilizing capacity of B-glucan extracts

Emulsion stabilizing capacity of B-glucan extracts was
determined using the modified procedure of Smiles ef al. {1989). B-
Glucan extract (0.4 g) was dispersed in 40 m! water. Corn oil (60 mi)
was added siowly and the mixture was blended for 2 min using a
riomogenizer (25,000 rpm) (Model: Ultra-TURRAX 78 iKA-WERKE,
Germany) at room temperature (= 21 °C). Aliquots of emulsion were
transferred into 50 mi graduated tubes and centrifuged for 15 min at
2,700xg. Volumes of separated phases were recorded. Emuision
stability was reported as the volume -of emulsion remaining un-
separated after centrifugation as a percentage of original volume.

Water binding capacity of B-glucan extracts

The water binding capacity of samples was measured using
the method described by Ahmad et al. (2010). Distilled water (20 mi)
was added into a centrifuge tube containing 200 mg B-glucan extract,
after which it was placed in a shaker (Mode!: Edmund Biihler SM-30,
Germany) at 25 °C for 3 hr, the tubes were centrifuged at 14,000xg
for 30 min at 25 °C (Modet: SORVALL RC 6 plus, Thermo Electron
Corporation, Germany). The supernatant {(unbound water) was
discarded, and the amount of water held in the hydrated sample was
determined by heating the pre-weighed peflet in a hot air oven for 2
hr at 120 °C. The water binding capacity of each sample was
expressed as the weight of water hold by 1.0 g of -glucan extracts.

Statistical analysis

All analyses were carried out in triplicate and the data were
reported as means * standard error. Data of proximate composition,
B-glucan content and extract were analyzed by a one-way analysis of
variance (ANOVA) (P < 0.05). Duncan's test was used to establish
the differences among the mean vaiues at the 0.05 significance level.
These statistical analyses were carried out using Microsoft Excel
2007. o
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RESULTS AND DISCUSSION
Chemical composition of barley varieties

The proximate chemical composition of two barley varieties is
shown in Table (1). Data revealed that there were significant
differences (P < 0.05) in chemical composition in barley varieties.
Results also show that Giza 128 variety contained 3.55, 11.51,
20.68, 60.94 and 3.32% crude fat, crude protein, crude fiber,
carbohydrate and ash, respectively. Meanwhile, AL-Ryhan variety
contained 1.49, 1149, 14.15, 69.98 and 2.88%, respectively. The
main components of the barley samples were carbohydrate, crud
fiber and profein. These three constituents together make up more
than 90% of the dry matter. 3-Glucan content was 4.08% in AL-
Ryhan and 4.11%, in Giza 128 as shown in Table (2). Data also
revealed that barley flour is a good source of dietary fiber which may
be used as beneficial funciznal ingredient in various food products.
These resuits are in agreement with those of Baik and Ullrich (2008).
They found that whole barley grain consisted of about 65-68%
starch, 10-17% protein, 2-3% free lipids and 1.5-2.5% minerals. Total
dietary fiber ranged from 11 to 34% and soluble dietary fiber from 3
to 20% (Fastnaught, 2001). Helm and Francisco (2004) also
concluded that Brazlian barley varieties showed crude protein
content from 11.55 to 15.92%, crude fat 2.91 to 4.00%, ash 1.51 to
2.27% and crude fiber 595 to 7.12%. The chemical composition of
barley may be affected by both genetic and environmental factors
Oscarsson et al. (1997). it has been reported that barley -glucan
contents have ranged from less than 2% to more than 10% (Zhang et
al., 2002; Hang et al., 2007and lzydorczyk and Dexter, 2008).

Yield, content and recovery of B-glucan in gum extracts

Effect of different NaOH concentrations on vyield (wt. of
gum/100 g flour) content and recovery [To evaluate the efficiency of
extraction at different conditions of extraction (wt. of B-glucan in gum
extract /wt. of B-glucan in 100 g flour)] of B-glucan in gum extracts
are presented in Table (3) for Giza 128 and AL-Ryhan. The obtained
results indicated significant difference {P < 0.05) in yield, content and
recovery of B-glucan in gum extracts at different concentrations for
both varieties with observed significant positive effect when
increasing sodium hydroxide concentration. ‘
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There was no significant differences (P < 0.05) in yield at sodium
hydroxide concentration 0.25 and 0.50 M, but differed significantly at
0.75 M for both varieties. Yield of f-glucan gum extracts ranged from
8.49-12.17%, the highest yield of B-glucan was at 0.75 M. The
observed increase in yield at highest sodium hydroxide concentration
may be due to the swelling starch granules which makes them more
soluble at high pH (Adebowale et al., 2005), and also the increased
protein solubility at high sodium hydroxide concentration (Adebowale
et al_, 2002).

Also, there was no significant difference (P < 0.05) in content
of B-glucan at sodium hydroxide concentration 0.50 and 0.75 M, for
AL-Ryhan differed significantly at 0.25 M, while Giza 128 differed
significantly at 0.75 M only. B-Glucan content in gum extracts ranged
from 24.98-33.96% for tested barley varieties, the highest content of
B-glucan was at 0.75 M. However, if a harsh extraction procedure
with 0.25-1 M NaOH is performed, solubilization of a substantial
amount of starch can result in a lower purity gum, and preferably
treated with amylolytic and protease enzymes for increasing the
purity (Bhatty, 1995).

Significant differences (P < 0.05) were found in recovery at ali
concentrations of sodium hydroxide. B-Glucan recovery of gum
extracts ranged from 64.02-95.36%, and the highest recovery of B-
glucan (95.36%) obtained with 0.75 M for Giza 128. There have been
several studies dealing with the extraction of B-glucan from oat and
barley, and much varability in the results was evident due to
differences in both starting material and extraction techniques. In this
study significant positive effect in recovery was observed with
increasing of sodium hydroxide concentration, and these results were
in agreement with Bhatty (1995) who extracted p-glucan with 0.25-1
M NaOH at room temperature and found that the efficiency of
extraction increased with increasing sodium hydroxide concentration.
Thus, sodium hydroxide concentrations greater than 0.5 M extracted
almost all of the B-glucan from barley under laboratory conditions,
although 0.75 M was equally effective. Thus, results in the present
research conclude that sodium hydroxide proved to be an
excellent solvent for B-glucan extraction and recovery.
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Functional properties of -glucan extracts
Whippability and foaming stability of B-glucan extracts

Whippability of B-glucan resulted in the formation of foams,
these foams was attributed to the creation of stable network.
Whippability of B-glucan gum appeared to be affected by the
extraction technique. Whippability is important in many food-
processing operations such as in cake formation (Ahmad et al.,
2010).

There was no significant difference (P < 0.05) in whippability
and stability of foams of B-glucan extracts with sodium hydroxide
solution of different concentration used in this study for AL-Ryhan
variety, but for Giza 128 significant differences were found between
both concentrations of 0.25 and 0.50 M on one hand and 0.75 M on
the other. Maximum whippability was obtained (201%) at 0.75 M for
Giza 128, also a positive relationship between the content of -
glucan in extracts and whippability was found. Maximum time to 50%
drainage of foams formed by B-glucan concentrates was = 170 min
for Giza 128 Figures (1 and 2). Giza 128 variety reached the highest
functional properties of B-glucan in gum extracts, also B-glucan
extracted from Giza 128 showed higher stability of foams than AL-
Ryhan variety. Highest whippability with the 0.75 M could be due to
the highest amount of B-glucan, in addition, to relatively highest
protein contents that trapped more air thus developing more foam. In
addition, sodium hydroxide extracted more pentosans than other
solvents. These non-starch polysaccharides enhance the viscometric
properties of B-glucan and thus, whippability and stability of foams of
B-glucan, a desirable feature in food applications {Bhatty, 195393).
Ahmad et al., (2009) found that different extraction methods had a
significant (P < 0.05) effect on foaming capacity of B-glucan. The
highest foaming capacity was observed when the samples were
extracted by hot water extraction procedure foliowed by alkali (1 M
NaOH), and extraction methods exerted non-significant (P < 0.05)
effect on foaming stability of B-d-glucan gum.

Emulsion stabilizing capacity of f-glucan extracts

The emulsion stabilizing capacity of B-glucan extracts are
shown in Figure (3). There were significant differences (P < 0.05) in
emulsion stabilizing capacity of B-glucan exiraction by sodium
hydroxide, emulsion stabilizing ranged from 51.67-80.42%, and the
highest stability was obtained at 0.76 M concentration followed by
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0.50 M and then 0.25 M for both varieties. Also, a positive
relationship was found between the content of B-glucan in extracts
and emulsion stabilizing capacity. According to Burkus and Temelli
(2000) found that in emulsion {50% oil/water), droplet size decreased
several fold when prepared with barley B-glucan gum and phase
separation was substantially decreased. Previous research (Temelli,
1997) indicated that B-glucan shows a potential as a foam and
emulsion stabilizer, though other components present in B-glucan
concentrates, possibly starch, pentosans, or proteins, likely
contribute to the stability of these systems as well.

In general, in the case of food emuision systems,
polysaccharides are very often used to improve the emulsion stability
and textural properties. However, very limited information is available
in the literature regarding the emulsion stabilizing capabilities of 3-
glucans, particularly in the presence of another stabilizer such as
whey protein concentrate and egg yolk, most have focused on cereal
B-glucans.

Water binding capacity of B-glucan extracts

Water binding capacity (WBC) is defined as the amount of
water retained by 1 g of dry fibers under specified conditions of
temperature, soaking time, and duration and speed of cenirifugation.
However, a portion of the soluble fibers is lost during measurement,
affecting WBC (Fleury and Lahaye, 1991). B-Glucan has high water
binding capacity due to an abundance of hydroxyl groups within its
structure.

Data in Table (4) showed the water binding capacity (WBC) of
B-glucan extracts. The WBC of a fiber measures the amount of water
retained by the fiber after being subjected to stress such as
centrifugation. These hydration properties of barley g-glucan are
important in many food applications and have an impact on shelf life
of food product. The results obtained indicated significant differences
(P < 0.05) in WBC of B-glucan extracts for both varieties.

The WBC of B-glucan extract from sodium hydroxide ranged
between 6.02 and 8.61 gg™' for extracts. B-Glucan extracted with 0.75
M NaOH concentration showed highest WBC for both variety
followed by NaOH concentration 0.50 M, which is statistically
comparable (P < 0.05), a lower value of WBC was observed in 0.25
M NaOH concentration. Very limited studies examined WBC of B-
glucan, Ahmad et al. (2009) found that B-Glucan extracted by hot
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water treatment had highest value of WBC (3.79 gg' dw) followed by
alkali (1 M NaOH) and acid extracted B-glucan, a slightly lower value
of WBC was observed in samples that were extracted enzymatically.
The values obtained in their study for WBC are comparable to that of
some other dietary fibers derived from processing of byproducts
[sugar beet fiber 4.56 gg™', wheat bran 2.6 gg™', corn bran 2.5 gg™
and soybean bran 2.4 gg™). In another study Ahmad et al. (2010)
found that water binding capacity QWBC) of the $-d-glucan from oat
ranged between 3.14 and 4.52 gg™'. B-Glucan extracted by an acidic
extraction procedure showed highest water binding capacity.

However, the reasons for the highest WBC of barley -glucans
in the present study could be due to relatively highest protein and
starch contents in B-glucan extracts which had the ability to bind
water. The high value of WBC for B-glucan in extracts suggests that
this material could be used successfully as a functional ingredient to
avoid syneresis problems in various food products such as jam,
jellies, sauces and cheese (Ahmad et al., 2009).

REFERENCES

AACC, (2000). Approved Methods of the American Association of
Cereal Chemists. 10" ed. The Association, St. Paul, MN.
Adebowale, K. O., Afolabi , T. A. and Lawal, O. S. (2002).

Isclation, chemical modification and physicochemical
characterisation of Bambarra groundnut (Voandzeia
subterranean) starch and flour. Food Chemistry, 78(3); 305-

311.

Adebowale, K. O., Olu-Owolabi, B. ., Olayinka, O. O. and Lawal,
0. S. (2005). Effect of heat moisture treatment and annealing
on physicochemical properties of red sorghum starch. African
Journal of Biotechnology, 4(9), 928-933.

Ahmad, A. Anjum, F. M., Zahoor, T., Nawaz, H. and Ahmed, Z.
(2010). Extraction and characterization of B-d-glucan from oat
for industrial utilization. International Journal of Biological
Macromolecules, 46(3). 304-309.

Ahmad, A., Anjum, F. M., Zahoor, T., Nawaz, H. and Din, A.
(2009). Physicochemical and functional properties of barley -
glucan as affected by different extraction procedures.
International Journal of Food Science and Technology, 44(1):
181-187. - :

Vol. 17(2), 2012 335



I. Adv. Apgnic._Res. {(Fac. Ag. Saba Basha)

Aman, P. and Newman, C.W. (1986). Chemical composition of
some different types of barley grown in Montana, U.SA.
Journal of Cereal Science, 4 (2): 133-141.

Angeli, J. P. F., Ribeiro, L. R., Angeli, J. L. F. and Mantovani, M.
S. (2009). Protective effects of B-glucan extracted from barley
against benzofa)pyrene-induced DNA damage in hepatic cell
HepG2. Experimental and Toxicologic Pathofogy, 61(1): 83-89.

Baik, B-K. and Ullrich, S. E. (2008). Barley for food: Characteristics,
improvement, and renewed interest. Journal of Cereal Science,
48(2): 233-242.

Bhatty, R. S. (1993). Extraction and enrichment of (1-3),(1—4)-8-
D- glucan from barley and oat brans. Cereal Chemistry, 70(1):
73-77.

Bhatty, R. S. (1995). Laboratory and pilot plant extraction and
purification of B-glucans from hull-less barley and oat bran.
Journal of Cereal Science, 22(2). 163-170.

Brennan, C.S. and Cleary, L.J. (2005). The potential use of cereal
(1—3,1—4)-B-D-glucans as functional food ingredients. Journal
of Cereal Science, 42(1): 1-13.

Burkus, Z. and Temelli, F. (2000). Stabilization of emulsions and
foams using barley beta-glucan. Food Research International,
33(1). 27-33.

Carr, J. M,, Glatter, J. L., Jeraci, J. L. and Lewis, B. A., (1990).
Enzymic determination of R-glucan in cereal-based food
products. Cereal Chemistry, 67(3). 226-229.

Fastnaught, C.E. (2001). Barley fiber. In: Handbook of Dietary Fiber.
Cho, S., Dreher, M. (Eds.). Marcel Dekker, New York, 519-542.

Fleury, N. and Lahaye, M. {1991). Chemical and physico-chemical
characterisation of fibers from Lamiaria digitata (Kombu
Breton): A physiological approach. Journal of the Science of
Food and Agriculture, 55(3): 389-400.

Griffey, C., Brooks, W., Kurantz, M., Thomason, W., Taylor, F.,
Obert, D., Moreau, R,, Flores, R., Sohn, M, and Hicks, K.
(2010). Grain composition of Virginia winter barley and
implications for use in feed, food, and biofuels production.
Journal of Cereal Science, 51(1). 41-48.

Hang, A., Obert, D.,, Ann L N. G. and Charlotte, S. B. (2007).
Bartey Amylose and B-Glucan: Their Relationships to Protein,
Agronomic Traits, and Environmental Factors. Crop Science,
47(4): 1754-1760.

Vol. 17(2), 2012 336



J. Adv. Agric. Res. {(Fac. Ag Saba Basl;al

Heln, { + and Francisco, A. (2004). Chemical characterization of
Brazilian huliess barley varieties, fiour fractionation and protein
concentration. Scientia Agricola, 61(6): 593-97.

Irakii, M., Biliaderis, C.G., lzydorczyk, M.S. and Papadoyannis, LN.
(2004). Isolation, structural features and rheological properties of
water-extractabie b-giucans from different Greek barley cultivars.
Journal of the Science of Food and Agricufture, 84(10). 1170-1178.

Izydorczyk, M.S. and Dexter, J.E. {(2008). Barley B-glucans and
arabinoxylans: Molecular structure, physicochemical properties,
and uses in food products—a Review. Food Research
International, 41 (9): 850-868.

McCleary, B.V. and Glennie-Holmes, M. (1985). Enzymatic
quantification of (1—-3){1—4)-B-D-glucan and malt. Journal
of the Institute of Brewing, 91: 285-295.

Newman, R. K., Newman, C. W. and Graham, H. {(1989). The
hypercholesterolemic function of barley beta-glucans. Cereal
fFoods World, 34: 883-886.

Oscarsson, M., Parkkonen, T., Autio, K. and Aman, P. (1997).
Composition and Microstructure of Waxy, Normal and High
Amylose Barley Samples. Journal of Cereal Science, 26(2).
259-264.

Palmer, G. H. and MacKenzie, C. I. (1986). Levels of alkali- solubie
B-D-glucans in cereal grains. Journal of the Institute of
Brewing, 92: 461-462.

Pins, J. J. and Kaur, H. (2006). A review of the effects of barley -
glucan on cardiovascular and diabetes risk. Cereal Foods
World, 51(1): 8-10.

Ragaee, S., El-Sayed M. A. and Maher N. (2006). Antioxidant
activity and nutrient composition of selected cereals for food
use. Food Chemistry, 98(1). 32- 38.

Smiles, A., Kakuda, Y. and MacDonald, B.E. (1989) Effect of
degumming reagents onthe composition and emulsifying
properties of canola, soybean and sunflower acetone
insolubles. Journal of the American Oil Chemists’ Society,

66(3): 348-352.

Su, P., Henriksson, A. and Mitchell, H. (2007). Selected prebiotics
support the growth of probiotic mono-cultures in witro.
Anaerobe, 13(3-4). 134-138.

Vol. 17(2), 2012 337



J. Adv. Agric. Res (Fac. Ag. Saba Basha)

Temelli, F. (1997). Extraction and functional properties of barley B-
glucan as affected by temperature and pH. Journal of Food
Science, 62(6): 1194-1201.

Vasanthan, T. and Temelli, F. (2008). Grain fractionation
technologies for cereal beta-glucan concentration. Food
Research International, 41(9). 876-881.

Wood, P. J. (2007). Cereal B-glucan s in diet and health. Joumal of
Cereal Science, 46(3), 230-238.

Yalcin, E., Celik, S., Akar, T., Sayim, |. and Kodksel, H. {(2007).
Effects of genotype and environment on b-glucan and dietary
fiber contents of hulldess bareys grown in Turkey. Food
Chemistry, 101(1): 171-176.

Zhang, G., Junmei, W. and Jinxin, C. (2002). Analysis of -glucan
content in barley cultivars from different Jocations of China.
Food Chemistry, 79(2). 251-254.

Table (1): Proximate composition of two barley varieties (%, dry
weight basis)

Component (%) variety

Giza 128 AL-Ryhan
Dry matter 88.17°:0.03 91.50°£0.06
Crud fat 3.55% £0.02 1.49° +0.02
Crud protein 11.51%+0.03 11.49%4£0.02
Crude fiber 20.68°+0.70 14.15°+0.08
Carbohydrate 60.94°+0.69 69.98°£0.08
Ash 3.32% +0.02 2.88° £0.05

*Means within a raw with different letter are significantly different at (P < 0.05).
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Total (2): B-Glucan content of two barley varieties (%,dry weight

basis)
Variety B-Glucan (%)
Giza 128 ‘ 4.08° +0.06
AL-Ryhan 411% +0.06

*Means with the different letter are significantly different at (P < 0.05).

Table (3): Effect of sodium hydroxide concentrations on yield,
B-glucan content and recovery (%) of gum extracts
from Giza 128 and AL.-Ryhan varieties

NaOH

. - a - b [
variety (Molar) Yield B-Glucan Recovery

0.25 8.49°+044 26161022 54.37°+245
Giza128 0.50 9.82°+0.21 27.94°+047 67.25°+1.21

0.75 11.48°+0.33 33.96"+1.33 9536°+1.24

025 1053"+0.14 24.98°+0.37 64.02°+ 155

AL-
Ryhan 050 10.73°10.17 27.65°+0.24 72.19°+1.78

0.75 1217+ 0.13 28.33°+0.27 83.88°11.16

Means within a column in the same variety with different letter are significantly
different at {P < 0.05). _

? Yield = g gum extract/100 g bardey flour (d.w.b).

® B-Glucan = g B-Glucan/100 g gum extract (dwb).

® Recovery = g B-Glucan in gum extract from g B-Glucan in 100 g barley flour
(dwb).
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D0.25 Molar]
80.50 Molar]
®0.75 Mo!ar{

Whippability (%)

Giza 128 AlRyhan
Barley variety

Figure (1): Effect of sodium hydroxide extraction concentration on
whippabitlity of @-glucan extracts from two barley
varieties. Bars within variety with the different letter are
significantly different (P < 0.05).

00.25 Molar
B20.50 Molar
M(.75Molar

Giza 128 Al-Ryhan
- Barley variety

Figure (2): Effect of sodium hydroxide extraction concentration on the
time to 50% drainage of foams formed by B-giucan
extracts from two barley varieties. Bars within variety with
the different letter are significantly different {P < 0.05).
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Figure (3): Effect of sodium hydroxide extraction concentration on
stability of emulsions formed by B-glucan extracts from
two barley varieties. Bars within variety with the
different letter are significantiy different (P < 0.05).

Table (4): Effect of sodium hydroxide extraction concentrations

on water binding capacity {gg') ? of B-glucan
extracts from two barley varieties

NaOH = Variety J I8
(Molar) Giza 128 Al-Ryhan

0.25 6.35%+ 0.01 6.02°+ 0.04

0.50 6.85°+ 0.02 6.95°+ 0.03

0.75 8.61%+ 0.01 7.21°+0.03

Means within a column with different letter are significantly different (P < 0.05).
? gg™" = Weight of water held by 1.0 g of B-glucan extracts.
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