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ABSTRACT: A functional healthy drink of combined pomegranate aril juice and extracts of
barely Beta-glucan was prepared. Pomegranate juice had several effects on reducing cardio
and cerebrovascular disease in addition B-glucan delays glucose absorption and regulates level
of blood glucose. It was found that the B-glucan which extracted from Shakira bariey (wort) and
added to pomegranate juice (1:1) contained 0.22% B-glucan. However the pomegranate juice
with the addition of B- glucan extracted from Shakira barley at 0.4 % was superior to the latter
juice since it contained 0.4 % B-glucan more over contained the same quantaties of
anthocyanin phenolic componends and oxidation percent inhibition as in Manfaloti juice. B-
glucan level should not exceed 0.4% otherwise it would affect negatively the organoleptic
properties. Functional juices which were prepared and packed in glass bottles and pasteurized
at 90°C for 10 min. were sealed with crown cover and stored for six months at ambient
temperature (25 £2°C).The packed juice were tested for their organoleptic properties and their
microbial counts directly after preparation and at the end of storage period. Also the
organoleptic scores were slightly decreased. However the microbial counts had an obvious
decreasing trend after six months of storage. Chemical composition of functional juice changed
slightly for T.S.S, pH, dietary fiber, ash, and soluble protein. However an obvious decrease was
found in ascorbic acid content.
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INTRODUCTION

Pomegranate aril juice provides about
16% of an adults daily vitamin C
requirement per 100 mi serving, and is a
good source of vitamin B5(pantothenic acid),
potassium and polyphenols, such as tannins
and flavonoids Schubert et al., (1999).
Dietary supplementation with nutrients rich
in antioxidation is the associated with
inhibition of atherogenic modifcations to
LDL, macrophage foam cell formation, and
atherosclerosis. Pomegranate is a source of
polyphenols and other antioxidant. Aviram et
al., (2007).

The most abundant in pomegranate juice
are the hydrolysable tannins called
ellagitannins formed when ellagic acid binds
with a carbohydrate. Punicalagins are
tannins with free- redical scavenging
Properties Kulkarni et al., (2007). Other
phytochemicals include catechins,
gallocatechins, and anthocyanins such as
prodelphinidins delphinidin, cyaniding, and
pelargonidin are also found Plumb et al,
(2002).

Juice of the pomegranate may be
effective in reducing heart disease risk
factors, including LDL oxidation,
macrophage oxidative status, and foam cell
formation Aviram et al, (2004) and
Esmaillzadeh et al., (2004). Consumption of
pomegranate juice reduce systolic blood
pressure by inhibiting serum angiotenisn-
converting enzyme Aviram and Dornfeld,
(2001).

Consumption of pomegranates and
pomegranate juice appear to correlate with
preventing such following diseases prostate
cancer prostatic hyperplasia, diabetes,
lymphoma, atherosclerosis coronary at (NIH-
Listed human clinic trials on pomegranate
2010) and The Many Amazing Health
Benefits of pomegranate 2011). On the
other hand in recent years the research has
been oriented to cereals because of their
potential to enable the development of
functional foods. Cereal have a 60% share
in the world production of foods providing
fiber, proteins, energy, minerals, and
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vitamins required for the human health. As a
food cereals are relatively cheap and at the
same time they are also an important source
of B- glucan Jadhav et al.,(1998).

Barley (Hordeum distychum) contains
many natural compounds beneficial to
health. These include tocopherols and
phytosterols as a unique soluble fiber, is the
most recognized health promoting
compound of the common cereals (wheat
,rye, oats and barley ). The largest (seed)
amount of B-glucan are found in barley (3-
11%) and oats (3-7%) Wood and Beer,
(1998). The chemical analysis constitute as
much as 75%of the endosperm cell wall
Lambo et al.,(2005). The cell wall of barley
and oat contains B-glucan, a non-starch
polysaccharide composed of B- (1-4) linked
glucose units separated every two to three
units by a singie B-(1-3) —-linked glucose and
referred to as a mixed linkage B-glucan
Carpita, (1996).

B-glucan is characterised by a reduce
absorbation in the intestine, which leads to
increased viscosity and to the subsequent
slowing down of the gastric evacuation
Malkki and Virtanen, (2001). B-glucan
delays glucose absorption and reguiates the
level of blood glucoseWood et al., (1994).

These results have the importance for
the reduction of LDL, cholesterol and
subsequently lead to a decreased glucose
leveling blood after meals, as well as to the
adequate response of insulin. A linear
decrease in glycaemic index for increasing
B-glucan content was found Cavallero et
al., (2002).

Cereal grains contain B-glucan, which
influences digestion White et al., ( 1981) and
cholesterol level in blood and liver tissue
Fadel et al., (1987)and Newman et al,
(1989).

Diets that include grains with a high B-
glucan content may decrease the risk of
heart attack. Kalra and Jood, (2002)
showed that barley B-glucan lowered the
levels of total cholesterol,LDL cholesterol
and triglycerides in rats. Edwards and
parrett, (1996) suggested several possible
mechanisms for lowering cholesterol levels.

These include inhibition of fat digestion and
absorption, increased loss of bile acids and
cholesterol, inhibition of  cholestero!
synthesis in the liver by propionate or other
bacterial product and the action of viscous
non-starch polysaccharides (NSP) on insulin
and other hormone secretions.

The barley contains substantially higher
amount of functional ingredient B-glucan.
The use of B- glucan extracted from barley
as human food due to its positive role in
human health has received a growing
attention.

Functional foods including functional
beverages are important for their role in
health promotion and disease prevention.
The barley grains can be used to enhance
the flavor, texture, appearance and
nutritional composition in a variety of
functional food, including hot cereals,
cookies, crackers, breads, tortillas, granola
bars, fruit-filled cereal bars, extruded snacks
and pastes and development of different
beverages Amdt (2006).These beverages
may enrich diet and improve human health,
because of its ease of consumption along
with a usual meal. Barley B-glucan assume
to be well suited for such functional
application, being capable of imparting a
smooth mouth feel to beverage products
and providing an excellent source of soluble
dietary fiber. A barley B-glucan gum with
similar  functional properties, could
potentially serve as an alternative to
traditional beverage thickeners such as
alginates, pectin, xanthan and
carboxymethyl! cellulose Giese (1992).

The aim of this investigation was to
prepare a healthy drink of a combined
pomegranate aril juice and extracts of barely
beta glucan with good sensory and chemical
properties.

MATERIALS AND METHODS

Two cultivars of pomegranate fruits are
available in Egypt Manfaloti variety in upper
Egypt with red aril color and Delta variety
which is common in lower Egypt with aril
color (ranging from white to faint pink). Both
varieties are varied of hardness of seed
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maturities, juice content and its acidity,
sweetness and astringency.

Methods of analysis:

Pomegranate varieties were brought from
local market El Abour, Manfaloti and Delta
varieties were used in this experiment. The
weighed milled aril samples were extracted
three times 50 ml of ethyl acetate at
temperature of 55°C for 20 min. under
magnet stirring. The residue was treated
twice with 50 ml n- propanal under the same
extraction condition as with combined ethyl
acetate. The extracts were evaporated at
40°C under vacuum to dryness and the
residue was dissolute with 5 m! of methanol
and filtered and put at a refrigerator until
photometric determination of total phenols
and antioxidant activity performed. Total
pheno! contents (TPC) of samples was
determined spectrophotometrically by a
spectrophotometer (Jenway 6405
UVlvisible) using the Folin and Ciocalteu
assay described by Vinson et al,(1995).
One gm of sample was mixed with 1 mi of 6
M HC! and 5 ml of 75% methanol / water
solution in a screw-capped tube. The tube
was vortexed and placed in a S0°C water
bath and shaken for 2 h. Then, the tube was
allowed to cool to room temperature and
diluted to a 10 mt volume with distilled water.
One milliliter of this solution was mixed with
5 ml of previously tenfold diluted Folin &
Ciocalteau reagent. Fifteen milliliters of
Na,CO3 (7 g/100 mi) were added to this
mixture to produce basic conditions. The
mixture was diluted to 100 mi with distilled
water. The absorbance versus prepared
blank was read at 760 nm untif it reached
steady state. The same procedure was
applied for six standard solutions of gallic
acid (50-300 mg/100 ml). Final results were
expressed as mg gallic equivalent per 100
ml of juice. Antioxidant activity were
determined in methanolic extracts with 0.06
mM DPPH at 515 nm according to
photometric method of Bandoniene et al,
(2002) and expressed as %inhibition.
Antioxidant activity values were calculated
by means of the formula :

% Inhibition = ( AA/ Ao ) x 100 with AA=
Ao -A fin

Whereby is the absorbance at 515 nm.
Ao is the initial absorbance of the control
used (0.06 Mm DPPH in methanol without
antioxidant) att=0.

A fin is the absorbance of the reaction
solution at the end of the reaction

Ether extract of samples were
determined according to AOAC (1995). Also
the Kjeldahl method was followed to
determine the crude protein content
according to the procedure described in the
AOAC (1995). Total carbohydrates were
determined according to Dubois et al,
(1956) total dietary fiber was determined
according to the methods described by
Prosky et al., (1984) whereas vit. C was
estimated according to the reduction of 2,6
dichlorophenol indophenol AOAC (1995 ).

The total anthocyanin was determined as
reported by Mondello et al.,(2000). Ten gm
of sample were filtered through glass wool,
and the pulp washed with 90 ml of ethanol :
HC! mixture previously prepared mixing 79.7
ml of anhydrous ethyl alcohol with 20.3 ml of
HCI (37%). The volume was made up to 100
ml by solvent. The absorbance has been
measured at 535 nm, by spectrophotometer
(Jenway 6405 UVlvisible), using 1 cm
cells. The quantification was  done with
respect to standard curve of cyaniding-3-
glucoside. The results were expressed as
cyaniding-3-glucoside equivalent (mg per
100 ml of sample).

Ca, Fe, K, Zn, in pomegranate juice were
determined according to Galvao et al.,(1976)
using atomic absorption spectrophotometer
F.M.D, Zesis.

Preparation of barley:

The barley variety Shakira was brought
from AL Ahram company and the wort was
prepared as follows:

The barley grains usually has moisture
content between 10-12%. The grains were
cleaned through screeners to remove
stones, foreign bodies dust, and straw.
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Thereafter, the grains was steeped for 24
hours and left to germinate for 96 hours. The
germinated barely (malt) is heated to stop
further germination and improve its flavor.
The malt is then crached by portable stirrer
and the resulting grits is then mixed with hot
water and left to stand for two hours so that
starch can be converted naturally to sugars.
The resulting malt is sprayed with hot water
filtered to produced a sugary liquid called
(wort). The T.S.S in wort was 14.5% and the
pH 5.83% Wort was cooled.

Extraction and purification of B-
glucan:

B-glucan was extracted from barley flour
by following the method of Wood et
al.,(1978) with some modification. The
barley fiour (50) g was suspended in 500 ml
water the pH was adjusted to 10 with
Na,C03 (20% v/w) and stirred vigorously for
30 min at temperature of 45°C. The mixture
was centrifuged at 15000x g at 4 °C for 15

min. The supernatant was adjusted to pH .

4.5 with 2M HCL and centrifuged again (20
min at 21000xg at 4°C) to separate
precipitated protein, which was discarded.
The B-glucan was precipitated by adding of
an equal volume of ethanol (99.9%) to the
supernatant with  slow stirring .The
precipitate was recovered by centrifugation
at 3300x g for 10 min allowed to settle
overnight at 4°C and dried in a vacuum
drier. The B- glucan extracts were kept in
polyethylene bags for further studies on
storage stabilities at 7°C.

The extracted of juices and the functional
ones were packed in glass bottles (250 ml
capacity) and sealed after pasteurization by
crown covers were pasteurized at 90 °C for
10 min in water path after cooling the
packed juices were stored for six months at
ambient temperature. The different stored
juice were tested for sensory properties and
bacterial, yeast and mold counts.

Microbiological assay:
Fifty grams samples were placed into
sterilized flasks and 450 ml of sterile
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phosphate buffer solution was added. The
mixture was mechanically shaken for 30 min
at steady speed. Serial dilutions were
prepared in sterile saline solution for the
following tests.

Total viable count:

Duplicate plates were inoculated with 1
ml for each dilution and thoroughly mixed
with 10 to 15 portion of nutrient agar Difco
Manual, (1985). The piates of the suitable
dilution were recorded after the incubation
period at 30°C for 72 hrs. The counts/gm
food materials were calculated.

Yeast and mold count :

Duplicate plates were inoculated with 1
ml for each dilution and thoroughly with 10-
15 ml portion of potato dextrose agar pH 5-
6. The solidified plates were incubated for
48 hrs at 30°C. The plate counts of the
suitable dilution were recorded after
incubation period. The counts /gm food
materials were calculated.

Sensory evaluation:

Sensory evaluation was carried out
(color, appearance, flavor and total
acceptabilty) by ten panelists of
pomegranate juice samples at zero time of
storage and after storage period using the

methods described by (Ritmier and
Nonnecks, 1991).
Statistical methods

Data were statistically analyzed to

facilitate comparing the least significant
differences (L.S.D) between means of
different values according to (Senedecor
and Cochran, 1873) .

RESULTS AND DISCUSSION
Chemical and nutritional data of

both pomegranate varities:

The nutritional value of pomegranate
juice from 100gm arials juice differ slightly
between the two varieties available in Egypt
namely (The Manfaloti and the Delta).
According to results in the (Table 1).
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Table (1): Nutritional values for 100g juice arils.

Chemical content Varieties

Manfaloti Delta
Moisture% 81.2 80.3
Carbohydrate % - 16.2 15.5
TSS % 16.8 12.3
pH % 4.23 3.5
Sugars % 15.6 12.8
Dietary fiber % 9.2 9.9
Fat % 0.6 0.4
Protein % 0.9 0.7
Ascorbic acid mg /100g 16.0 12.0
Calcium mg /100g 15.0 9.0
Fe mg /100g 0.42 0.31
Potassium mg /100g 248 202
Zin mg /100g 0.41 0.36
*Anthocyanin mg/100g 165 96
**Total phenol compounds mg/ kg 1672 1082
Antioxidant ' 724 66.4
{% inhibtion)

* mg cyaniding-3 glincoside equivalents CGE/L.
** mg gallic acid equivalent GAE/ L.

Pomegranate juice is rich in polyphenolic
compounds, results in (Tabie1) reveal that
both pomegranate varieties contained total
phenolic compounds of 1672 ppm for
Manfaloti variety and 1082 ppm for Delta
variety. Beside, these varieties contained
anthocyanin of 165 mg for the first variety
and 96 mg for the latters of cyanidin3-
glucoside equivelant (CGE/L). These
compounds act as antioxidants which
protect against free radicals. Free radicals
cause damage to celluler biomolecules such
as nucleac  acids, enzymes, proteins,
lipids,and carbohydrates consequently they
adversely affect their functions .The
antioxidant (inhibition %) was 72.4% for the
juice of Manfaloti variety and 66.4 for Delta
variety. Other constituents include vitamin C
was in the range of 12-16 mg/100g which
covered 16% of an adult daily vitamin C

requirement. Dietary fiber reached 9.2% and
9.9% for Manfaloti and Delta respectively.
Other constituents were 15, 0.42, 246, and
0.41 for Ca, Fe, K and Z respectively for
Manfaloti variety the corresponding values
for Delta variety were 8.0, 0.31, 202 and
0.36. These results are in a greement with
results obtained by ELkar et al., (2011).

Chemical composition of barley

variety Shakira.

Results in (Table 2) reveal that barley
variety Shakira used in the manufacture of
Non alcoholic beverage has moisture
content of 11.2%crude protein 12.6% ,ether
extract 2.39% dietary fiber 19.55 % ,sugar
2.71 %,starch 60.2% and ash 226 %
whereas B-glucan percentage was 4.1 %.
These results are in agreement with resuits
obtained by (Biel and Jacyno, 2013).
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Table (2): Chemical composition of barley variety Shakira.

Components Shakira

Moisture content % 11.2

Starch * % 60.2

Sugar% 2.71

Dietary fiber % 19.55

Ash % 2.26

Crude protein(NX6.25) % 12.6

Ether extract % 2.39

B-Glucan % 4.1

Physicochemical properties of resuits are in a greement with results

nonalcoholic beverage (wort):
Results in (Table 3) indicate that the
nonalcoholic beverage extracted from barely
variety Shakira after being adjusted to pH
5.83% had the chemical constitutes of
water 86.20 % soluble protein 3.53 %, ether
extract 0.23 %, dietary fiber 1.9 % ,beta
glucan 0.22% , and pH 5.83% and T.S.S.
14.5 % .Also the B-glucan content of wort
was lowered to (0.22%) due to the dilution
during the preparation of wort from barley.

Effect of B- glucan
organoleptic properties:
To study the effect of the B-glucan on the

on the

organoleptic properties.The different
concentration of pomegranate juices were
prepared which  contained different

concentrations of B-glucan ranged from 0 to
0.8%. (Table 4) these results reveal that
organoleptic properties had decreasing
score rate upon increasing %of B-glucan of
juice. Accordingly 0.4% Beta glucan was the
moderate concentration which had better
scores the Manfaloti juice containing
0.6%and 0.8% was significantly different in
color, taste, \viscosity and overall
acceptability when compared to 0.0% B-
glucan Manfaloti juice (Table 4). These
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obtained by Din et al.,(2009). for functional
beverages contain B-glucan,

Results in (Table 5) reveal that the
functional pomegranate juice prepared by
adding B-glucan at 0.40% was superior to
the other juice prepared by mixing 1:1
pomegranate juice to barley wort the latter
had less B-glucan of 0.11 % and dietary
fiber 5.5% (Table 5). Also other components
like Anthocyanine, total phenolic
components were decreased.

Effect of ambient storage on
chemical composition of
functional juices:

The chemical constituents of functional
juice after being storage six months are
presented in (Table 6) a slight decreasing
trend was observed for T.S.S, pH, dietary
fiber, ash, and soluble protein. However an
obvious decrease was found in ascorbic
acid content. Also Anthocyanine, phenolic
components and antioxidant inhibition were
also decreased slightly due to storage
period for six months. However B-giucan
percent was almost always the same during
storage.
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Table (3): Analysis of nonalcoholic beverage ( wort)*.

Content Water% | T.5.8% | pH% | Dietary | Ash | Soluble Ether | B-glucan
fiber% % | Protein % | extract % %
Nonaicoholic | 86.20 145 | 583 1.9 02 3.53 0.23 0.22

*Wort extracted from barely shakira.

Table (4): Effect of B-glucan incorporation on organoleptic properties of functional
pomegranate juice of Manfaloti variety.

Treatment Color | Taste Viscosity Overall acceptability
Manfaloti juice 0.0 % B-glucan 8.4 9.2 7.1 8.7
Manafaloti juice 0. 4 % B-glucan | 8.1 7.2 8.3 8.6
Manfaloti juice 0.6 % B-glucan | 6.3 6.2 8.9 8.1
Manfaloti juice 0.8 % B-glucan 5.0 6.0 9.4 7.0
L.S.D :0.05 1.10 0.96 0.90 0.87

Table (5): Functional juice of pomegranate and B-glucan.

Component (1) **(2)
Moisture content % 86.5 81.2
T.5.5% 17.4 15.8
pH% 4.31 4.23
Dietary fiber % 5.5 9.2
Ash % 0.3 0.6
Ascorbic acid mg/100gm 7.9 15.8
Anthocyanin mg/100gm 84 165
Total phenol mg/kg 83.6 1672
Antioxidant inhibition % 30.2 726
Soluble protein(NX6.25) % 3.35 1.9
Ether extract % 0.15 14
B-Glucan % 0.11 0.40

* (1) : Barley wort and Manfaloti juice 1:1.
**(2) :Manfaloti juice and extracted B-glucan at 0.40%.
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Table (6): Chemical composition of functional juices after being stored for six months.

Content Storage period months
2 4 6

Mm@t @ Mm@ @)
TSS% 15.16 | 15.8 | 15.0 | 168 | 149 | 157 | 146 | 156
pH% 431 | 423 | 431 | 423 | 43 | 422 | 429 | 413
Dietary fiber% 55 9.2 5.4 9.1 54 9.0 53 9.0
Ascorbic acid mg/ 100gm 79 | 158 | 71 15.6 7 153 | 82 | 142
Ash% 0.3 0.6 0.3 06 | 0.31 06 | 029 | 0.59
Soluble protein % 335 | 19 | 332 18 32 | 1.79 | 31 1.7
Ether extract % 015 | 14 | 015 | 13 | 016 | 1.3 | 0.16 | 0.13
Anthocyanin mg/100gm 84 165 79 158 74 153 79 143
Total phenol compounds mg/kg | 83.6 | 1672 | 82.1 | 1593 | 81.1 | 15612 | 79.0 | 1508
Antioxidant inhibition % 302 | 726 | 301 | 709 | 285 | 69.7 | 28.1 | 62.4
B-glucan % 011} 04 {011} 04 | 0.11 04 | 0.11 ] 0.39

* (1) : Barley wort and Manfaloti juice 1:1.

** (2) : Manfaloti juice and extracted B-glucan 0.4%.

Microbial

exanimation of total

enriched with B- glucan sensory

bacterial, yeast and mold counts

of pomegranate juice samples:

Total bacterial, yeast and mold counts of
pomegranate juice samples were
determined before storage and
subsequently every two months along with
six months of storage at ambient
temperature. The obtained data are
presented in (Table 7). It could be observed
that both bacterial as well as yeast and mold
counts decreased gradually with increasing
the storage period .

Effect of storage of pomegranate
juice and pomegranate juice

evaluation:

Results in (Table 8) represent the
organoleptic scores of different
pomegranate juices and the functional
pomegranate juice prepared by adding the
B-glucan extract to the juice in 0.4%
concentration . The best scores were given
to the pomegranate juice variety Manfaloti
with the adding 0.4% extracted B-glucan.
However after storage for six months at

ambient temperature the organoleptic
scores slightly decreased. It could be
observed that there were significant

differences between color appearance flavor
and total acceptability for Manfaloti juice and
wort1:1 and Manfaioti juice alone.
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Table (7): Change in total bacterial , yeast and moids counts for pomegranate juice and
functional juice after being stored for six months at ambient temperature (25t

2°C).
Total bacterial counts (X Yeast and molds counts
' 10 “/gm) (X102 /gm)
Samples . .
Storage period (months) Change Storage period (months) Change
% %
0 2 4 0 2 4 6
m’;fab“ 21|19 | 063 | 042 | 80 42 | 23 | 19 |092| 78.09
Manfaioti
juice and 21| 1.8 | 042 | 0.32 | 84.76 4.1 26 | 16 | 081 | 8024
wort 1:1
Manfaloti
juceand04 (32| 1.9 18 | 093 | 70.93 4.2 2.1 19 | 079 | 81.19
% B-glucan

Table (8): Sensory evaluation of pomegranate juice and pomegranate juice enriched with
B-glucan extracted from barely at zero time and after storage period of six
months at ambient temperature (25 £2°C).

Samples Sensory attributes directly after preparation Sensory attrlbutes;tc::::;tely after six months
: Total Color | Appearance | Flavor Total
Color | Appearance | Flavor .
acceptability acceptability
Manfaioti
juice 8.9 9.2 9.1 8.8 8.3 9.1 9.04 8.1
Manfaloti
juice and 7.3 8.1 6.9 7.3 7.1 8.0 6.3 7.2
wort 1:1
Manfaloti
juice and
0.4% B- 85 7.5 9.3 86 8.3 7.2 9.1 7.9
glucan
L.S.D:0.05 | 1.63 1.01 0.97 0.84 0.99 1.39 1.17 1.1
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