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ABSTRACT

Young green barley leaves, freeze-dried barley leaves juice and green
magma powders were analyzed for chemical composition, some bioactive
components and minerals content. As well as, the effect of addition of barley
leaves juice and green magma powder on chemical and organoleptic properties of
some manufacturing fresh juices such as grapefruit, balady orange and cantaloupe
were also evaluated.

The obtained results indicated that total protein was higher in green
magma (38.61%) than that in freeze-dried barley leaves juice powder (23.52%)
and barley leaves powder (23.69%). However, available carbohydr: te were found
to be 37.74, 39.34 and 36.65% for barley leaves, freeze dried barley leaves juice
and green magma powders, respectively. Also, crude fiber conten were (16.59,
14.57 and 10.25%) and ash (19.26, 19.82 and 11.59%) while ether ¢ xtract content
was (2,72, 2.75 and 2.90%) for barley leaves powder, freeze-driec bariey leaves
juice and green magma, respectively. The chlorophyll (a, b), B-carotenoids and
ascorbic acid contents were found to be (1494, 1435 and 1327 mg/<g), (226, 211
and 214 mg/kg) and (317, 221 and 273 mg/kg) for barley leaves, freeze-dried
barley leaves juice and green magma powders, respectively. However, minerals
content i.e. Na, K, P, Fe, Mn, Zn, Ca, Mg, Ni and Cu in the raw 1 aterials under
investigation were determined. The obtained results showed thit the above-
mentioned materials had high amounts of K, Ca, Na, P minerals.

The chemical characteristics and organoleptic propertie;s of prepared
fresh juices for grapefruit, balady orange and cantaloupe fortified with different
levels (1, 2, 3, 4 and 5% v/v) of juice from young green barl:y leaves and
different concentrations (0.05, 0.10, 0.15, 0.20 and 0.25 g/100 ml juice) of green
magma powder were evaluated. The sensory evaluation of juices prepared under
above-mentioned conditions - showed insignificant differences ir. colour with
cantaloupe and grapefruit juices and lower significant difference with orange
juice when compared with controls,

From the obtained results, it could be concluded that young green barley
lcaves powder had natural sources of antioxidants, minerals and other
phytochemicals that neutralize free radicals and other unfricndly chemicals.



672 Annals Of Agric. Sc., Moshtohor, Vol. 45(2), 2007

INTRODUCTION

Recently, natural plants have received much attention as sources of
biologically active substances including antioxidants, antimutagens and
anticarcinogens {Cress et al., 1997).

Young green barley grass is an extremely potent detoxifier. Barley
extract contains abundant chlorophyil, antioxidants, enzymes and other
phytochemicals that neutralize free radicals and other unfriendly chemicals,
including pesticides and food preservatives. Also, can makes a number of whole
food nutritional supplements made with barley grass juice, including green
magma, veggie magma and magma plus (Osawa et al., 1992, Hartland, 1994,
Marschner, 1995; Hagiwara, 1996 and Cremer et al., 1998).

Kitta er al. (1992) determined the antioxidative activity of an
isoflavonoid, 2"-O-glucosylisovitexin (2"-0-GIV) isolated from green barley
leaves using lipid peroxidation systems. They found that 2"-O-GIV (100 pM)
decreased malonaldehyde formation from ethyl linoleate (10 pl) to 59 and 10% at
pH 3.5 and 7.4, respectively.

Economides and Gregoriou (1993) and Wallrauch (1995) reported that
the grapefruit juice contained 10% total soluble solids; 2% acidity; 3.47 pH; 9.2
mg/100 ml Mg; ¢ mg/100 ml Ca; 129.8 mg/100 ml K and 170.3 mg/100 ml Na.

Nakajima et al. (1998) studied the effect of the antioxidant, 2"-O-
glycosylisovitexin from young green barley leaves on acetaldehyde formation in
beer stored at 50°C for 90 days. They found that the concentration of
acetaldehyde in beer samples increased by 873% after 90 days of storage. When a
beer sample was stored at 50°C for 10 days with 1 mpg/ml of 2"-O-
glycosylisovitexin and butylated hydroxytoluene (BHT), the acetaldehyde content
was reduced by 60 and 15%, respectiveiy.

Durham et af. (1999) studied the degradation of the organophosphorus
pesticides malathion, chlorpyrifos, guthion, diazinon, methidathion and parathion
in an aquecus extract of young green barley leaves (Hordeum vulgare L.). They
found that the above six pesticides 10 mg/L each was incubated in a 15% (150
g/L) solution of young green barley leaves for 3 h at 37°C and pH 7.4, malathion
and chlorpyrifos degraded 100% whercas parathion (75%), diazinon (54%),
guthion (41%) and methidathion (23%).

Arimoto et al. (2000) studied the effect of natural antioxidant, 2"-O-
glycosylisovitexin(2"-O-GIV) isolated from green barley leaves on superoxide
and hydroxyl radical gencration. They found that the 2"-O-GIV inhibited
superoxide formation by 97% at a level of 25 mM and inhibited hydroxy! radical
formation by 21% at a level of 500 u.

Moustafa (2002) reported that the fresh grapefruit and cantaloupe juices
contained 90.23 and 91.49% moisture, 9.5 and 8.5% total soluble solids, 1.51 and
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0.35% total acidity, 4.84 and 4.92% reducing sugars, 2.33 and 2.76% non-
reducing sugars, 7.17 and 7.68% total sugars, 0.27 and 0.27% ash and 33.8% and
37.00 mg/100 g ascorbic acid, respectively. Also, the fresh grapefruit and
cantaloupe juices contained 20.01 and 14.00 mg/100 g calcium, 11.07 and 9.87
mg/100 g magnesiym, 18.20 and 16.00 mg/100g phosphorus, 3.80 and 12.65
mg/100 g sodium, 176.50 and 227.00 mg/100g potassium and 0.35 and 0.40
mg/100g iron (fresh basis), respectively.

The aim of this investigation is to study the biechemical evaluation of
juice powder from young green barley leaves and its application in manufacturing
of some fresh juices including grapefruit, balady orange and cantaloupe fortified
with barley leaves juice and the produced green magma as standard. Therefore,
the importance of natural antioxidants has increased greatly, safe, economic and
to replace the synthetic chemicals.

MATERIALS AND METHODS

Materials:

Growth condition and plant material:

- Barley (Hordeum vuigare) Giza 126 cultivar was selected seeds of barley
that were germinated on moist filter paper for three days in an incubator at
25°C. After germination, the seeds were planted into plastic pots containing
the organic matters as nutrient sources.

- Green barley leaves were harvested 3 weeks after germinat on. The juice
from barley leaves was freeze dried and subsequently groun! with a mesh
size 2-mm sieve to form a fine and uniform powder for used.

- The grapefruit fruits (Citrus paradise) and balady orange(Citrus sinensis)
have been obtained from Moshtohor Faculty of Agric. Farm, Bznha Univ.

- The cantaloupe fruits (Cucumis melon) have been obtaincd from local
market, Tukh, Qaliubia, Egypt.

Extraction of juices:

The grapefruit and balady orange fruits were washed, halved and the
juice was extracted by pressing in a laboratory hand juicer. However, the
cantaloupe fruits were washed, peeled, the seeds were removed, and the flesh was
sliced. The juice was extracted by multipress compact juicer. The e:ctracted juices
were separated through two layers of cheesecloth and the juices we re obtained to
be analyzed and processed.

Chemical composition of materials under investigation:

Moisture, crude protein, ether extract, fiber and ash contents were
determined according to the methods described in A.Q.A.C. (2000). Also, The
total soluble solids content were determined by an Abbe’ refractometer at 20°C
according to the method described in the A.C.A.C (2000). The total acidity was
determined by titration with 0.IN sodium hydroxide solution using
phenolphthalein as indicator according to A.Q.A.C. (2000). Results were
expressed as citric acid. pH value of juices samples was measured using digital
pH-meter model SA 210. Ascorbic acid content was determined using 2, 6
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dichlorophenol indophenol titration method, according to the method described
by A.0.A.C. (2000). The results were expressed as mg ascorbic acid per 100 g
sample. The total and reducing sugars were determined by Shaffer-Somogy
micro-method, according to A.O.A.C. (2000).

Determination of minerals salts concentration in materials uader
investigation:

Minerals salts concentration in the above-mentioned materials i.e.
sodium (Na} and potassium (K) were measured by flame-photo metrically and
phosphorus (P) was determined colorimetrically according to the methods
described in A.Q.A.C. (2000). However, other metals like Fe, Mn, Zn, Ca, Mg,
Ni and Cu were determined by atomic absorption according to the methods
described in A.O.A.C. (2000),

Determination of chlorophyll and total carctenoids: .
The chlorophyll A, B and total carotenoids were determined by method

according to Wettestein (1957).

Sensory evaluation of prepared fresh juices:

The samples were evaluated for colour, odour, taste, appearance and
overall acceptability. The score sheet was designed as mentioned by Ibrahim
(1985).

Statistical analysis:

Statistical analysis was carried out that was followed by multiple -
comparisons using Least significant difference (L.S.D.) at 0.05 level of significance
(Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Chemical composition of raw materials:

The proximate chemical composition of whole barley leaves, freeze-
dried barley leaves juice and green magma powders are presented in Table (1).
The obtained results indicate that crude protein content was significantly (p<0.05)
higher in green magma (38.61%) than that in freeze dried juice barley leaves
powder (23.52%) and barley leaves powder (23.69%). However, total
carbohydrate in freeze-dried juice barley leaves was significantly (p<0.05) higher
(39.34%) than that whole barley leaves powder and green magma, 38.74 and
36.65%, respectively, The resuits show that crude fiber content was 16,59, 14.57
and 10.25% for the above-mentioned materials under investigation.

Also, raw materials under investigation had low moisture content ranged
from 8.12 to 8.65%, which makes it resistant to microorganisms attacks and
storage longtime at room temperature. This point is very important for technology
ficlds. On the other hand, ash and ether extract content were found to be (19.26,
19.82 and 11.59%) and (2.72, 2.75, 2.90%) in barley leaves powder, dried barley
leaves juice and green magma powder, respectively (on dry weight basis). From
the obtained results, it conld be concluded that young green barley leaves powder
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has quality plant found in nature because the main components, carbohydrate,
crude protein, fiber and ash are balance with each other for the human body.
These results were different with those reported by Hagiwara (1996) and Durham
et al. {1999). These may be due to different growth conditions, piant material and
nutrient sources of organic matters.

Table (1): Chemical composition of barley leaves, freeze-dried barley leaves
juice and green magma powders (g/100 g, on dry weight basis)
meant+SE),

Components
(%)

Barley leaves
powder

Freeze-dried
barley juice
powder

Green

magma
powder

Moisture

8.32+0.06°

8.65£0.01°

8.12+0.04°

Crude protein

23,69+0.16°

23.5240.09°

38.61+0.02°

Ether extract

2.72+0.04°

2.75%0,03°

2.90+0.01°

Ash

19.260.04°

19.82+0.02°

11.59+0.02°

Crude fiber

16.5930.05°

14.57+0.02°

10.2530.02°

Available

37.7410,07°

39.34+0.05°

36.65+0.03°

carbohydeate | _ |

a.b & c: There is no significant difference between any two means, with the same
attribute, have the same letter (P > 0.05).

Also, barley leaves have bioactive components wlich increased
nutritional value. The obtained data are presented in Table (2). The results show
that chlorophyll (a) and chlorophyll (b) contents were (761, 748 and 669 mg/kg)
and (733, 687 and 658 mg/kg) for barley leaves, freeze-dried bar ey leaves juice
and green magma powders, respectively. However, §-carotenoids content were
found to be (226, 211, 214 mg/kg) for the above-mentioned materials. But,
ascorbic acid content was significantly (p<0.05)higher in barley leaves powder
(317 mg/kg) than that freeze dried barely leaves juice powder (221 mg/kg) and
grecen magma (273 mg/kg). Generally, the obtained values were in ling with those
reported by Hagiwara (1996). Kitta et al. (1992) and Osawa et al. 1992) reported
that flavonoids, certain food-derived substances, such as ascurbic acid and
carotenoids have been shown to diminish the adverse effects of oxidation in
organisms. Their antioxidative activity is due to their ability to ch.:late metal ions
by means of the 3-hydroxyl 4-keto grouping and their ability to scavenge free
radicals derived from the phenolic moicty of the structure. Tierefore, barley
leaves or juice barley leaves may be usable as an antioxidative : gent in certain
foods or beverage.

Minerals content in materials under investigation:

Generally, minerals content are considered as important in the growth of
human, animals and plants. Calcium is essential element for metabolic processes
in all living microorganisms. Also, magnesium is important element for activities
enzymatic reaction. However, sodium and potassium are considered as important
elements for the growth of animals and plants (Lester and Birkeit, 1999). Minerat
content in whole barley leaves, freeze-dried barley leaves juice and green magma
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powders were estimated and the results are presented in Table (3). From the
obtained results, it could be concluded that calcium, potassium and sodium are
the most abundant major cations. The mean values of calcium were 982.50,
1058.33 and 1048.33 mg/100 g for barley leaves, freeze-dried barley leaves juice
and green magma powders, respectively. While, potassium content was
significantly (p<0.05)higher in green magma (3899 mg/100 g) than that in barley
leaves (3125 mg/100 g) and freeze-dried barley leaves juice powders (3253
mg/100 g). However, sodium content was found to be significantly (p<0.05)
higher in green magma (628.33 mg/100 g) when compared with barley leaves
(114.33 mg/100 g) and freeze-dried barley leaves juice powders (125.00
mg/100g). These differentiations may be due to different growth conditions and
nutrient sources of organic matters. While, the mean values of magnesium were
found to be 13.67, 15.17 and 18.67 mg/100 g for barley leaves, frecze-dried
barley leaves juice and green magma powders, respectively. But, the mean values
of phosphorus content in materials under investigation were found to be 496.33,
502.0 and 533.0 mg/100 g for barley leaves, dried barley leaves juice and green
magma powders, respectively.

Table (2): Chlorophyll, fcarotenoids and ascorbic acid content of barley
leaves, freeze-dried barley leaves juice and greem magma
powders (mg/ke, on dry basis) (mean:i:SE)

Freeze-dried Green
barley juice magma
powder powder

7614 88° 748+3.46° 669+2.02°

733+4.72° 687+8.33" 658+4.41°

226+0 88" 211+2.08° 2141 537

3174 41° 22142.08° 2738371

a,b & c: There is no significant dnﬂ‘erence between any two means, w1th the same
aitribute, have the same letter (P > 0.05),

On the other hand, iron and manganese are essential elements in
physiological metalo-enzymes systems. But, zinc is very important to the living
system, however, copper is an essential component of numerous oxidation
reduction enzymes (Beveridge and McAndrew, 2000). Data in Table (3) show
that iron content was found to be 14.97, 13.95 and 16.53 mg/100 g of barley
leaves, freeze-dried barley leaves juice and green magma powders, respectively.
The mean values of zinc were 16.5, 33.33 and 26.17 mg/100 g for the above-
mentioned materials under investigation, respectively. While, the mean values of
manganese and copper were (6.60 and 16.87), (9.15 and 21.07) and (7.33 and
21.78 mg /100 g) for barley leaves, freeze-dried barley leaves juice and green
magma powders, respectively. These results were different with those reported by
Hagiwara (1996) who found that Na, K, Ca, Mg, Fe, Cu, P, Mn and Zn were 7735,
8880, 1108, 225, 16,1.36, 594, 5.6 and 733 mg/100 g, respectively (on dry weight
basis) in green juice from young barley leaves.
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Table (3): Mmerals content of barley leaves, freeze-dried juice barley leaves
a owders (m 100 g on dry weigp t basis).

105833+
13.76*

a & b There is ne sngmﬁcant dnfference between any two means, w1th the
same attribute, have the same letter (P > 0.05).

Chemical composition of fresh grapefruit, balady orange and cantaloupe juices:

Chemical components and minerals content of fiesh grapefruit, balady
orange and cantaloupe juices were determined and the data are presented in Table (4).
The obtained results showed that the fresh grapefruit juice contained 90.22%
moisture, 9.72% total soluble solids, 0.31% ash, 0.74% crude protein, 7.18% total
sugars, 45 mg/100 g ascorbic acid, pH value 3.3 and 2.16% total acidity (as citric
acid). Also, the fresh grapefruit juice contained 151.50 mg/100 g potassium, 1.97
mg/100 g sodium, 17.22 mg/100 g phosphorus, 16.37 mg/100 g calcium, 10.42
mg/100 g magnesium and 0.27 mg/100 g iron (fresh basis). However, the chemical
components of balady orange juice were found to be 87.92, 12.03, 0.43, 0.65 and
9.86% of moisture, total soluble solids, ash, crude protein and total sugars,
respectively. Also, the juice contained 42 mg/100 g ascorbic acid, pH value 4.09 and
1.88% total acidity (as citric acid). But, minerals content were found to be 193.67,
115, 17.18, 12,50, 10.50 and 0.21 mg/100 g for potassium, sodium, phosphorus,
caicium, magnesium and iron, respectively (on wet weight basis). On the other hand,
fresh cantaloupe juice contained 90.39% muoisture, 9.69% total soluble solids, 0.55%
ash, 0.80% crude protein, 8.10% total sugars, 35 mg/100 g ascorbic acid, pH value
6.37 and 0.25% total acidity (as citric acid). Also, it has the mean values 237.33,
12.62, 16.08, 14.05, 9.92 and 0.44 mg/100 g of K, Na, P, Ca, Mg and Fe, respectively.
From the above-mentioned results, it could be concluded that the different juices
under investigation had lower levels of crude protein, ash and iron when compared
with juice from barley leaves powder (Tables, 1 and 2). These results are agreement
with those reported by Wallrauch (1995) and Moustafa (2002).
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Table (4): Chemical components of fresh grapefruit, balady orange and
cantaloupe juices (mean+SE).

Grapefruit Balady Cantaloupe
Components juice orange juice juice d
Moisture % 90.2240.17 | 87.92:0.14 [ 90.39%0.04
otal soluble solids % 9.7230.04 12,03+£0.04 9.69+0.2
h % 0.31+0.02 0.43+£0.04 0.55+0.03
Crude protein % 0.74+0,01 0.65+0.04 0.80+0.04
educing sugars % 4.88+0.08 6.74+0.14 3.1580.12
Non-reducing sugars % 2.30+0.04 3.12+0.08 2.95+0.08
Total sugars % 7.18+0.06 9.86+0.11 8.1020.10
corbic acid (mg/100 g) 45£1.64 42+].78 35+1.18
H 3.30 4.09 6.37
otal acidity (as citric acid) % 2.160.04 1.88+0.02 0.25+0,02
otassium (mg/100 ) I51.50x13.54 | 193.67+4.10 | 237.33&6.74
dium (mg/140 o) 1.97+0.43 1.05+0.05 12.62+0.07
hosphorus (mg/100 g) 1722081 [ [7.18+0.19 | 16.08+0.13
Calcium (mg/100 g) 16.37£2.34 12.50+0.43 14.05+0.10
agnesium (mg/100 ) 10.42+0.37 | 10.504).25 9,92+0.04
n (mg/160 g) 0.274+0.05 0.21+0.03 0.44+0.02

Chemical compesition of preparing fresh juices fortified with fresh barley leaves
juice or green magma powder:

Data in Table (5) represent the chemical composition of preparing
grapefruit, balady orange and cantzaloupe juices supplemented with fi esh barley leaves
Juice or green magma powder at different levels. The obtained result: showed that the
fresh grapefruit juices fortified by fresh barley leaves juice at differc:nt concentration
(1, 2, 3, 4 and 5% v/v) had slightly more or less in most components when compared
with control sample. Ascorbic acid content was increased while, tozal soluble solids
(T.8.5.), total sugars and total acidity content were decreased. [Jut, fresh juices
preparing from grapefruit, balady orange, cantaloupe fortified with green magma
powder at different levels {0.03, 0.1, 0.15, 0.20 and 0.25% w/v), total soluble solids
content only were increased, while other components were decreasec when compared
with control sample.

Data in the same table indicated that balady orange and cantaloupe juices
prepared with the same method, moisture and ascorbic acid content were slightly
increased with increasing fortified of fresh barley leaves juice, while other
components were decreased with increasing level of the same additives compared
with control. On the other hand, the juices prepared with green magma powder were
decreased in moisture and acidity content with increasing levels of green magma
powder, but was increased in other attributes with increasing levels of the same
additives.

Organoleptic evaluation of some prepared juices suppiemented with different
levels of fresh barley juice and green magma powder:

The data in Table (6} presented the mean values of the orgamoleptic
evaluation (colour, odour, taste, appearance and overall acceptability) of some
prepared juices i.e. grapefiuit, balady orange and cantaloupe fortified by fresh barley



Table (5)- Chemical components of preparing juices fortified with fresh barley j

uice and green magma powder.

Properties Treatments
T5 T6
Moisture % . . . ) . 90.26 90.18
Total soluble solids (T.5.8.) % . . . . . 9.66 9.77
a [ Ash% . } . . . 033 | 031
£ | Reducing sugars% . . . . . 4.86 4.86
2 | Non-reducing sugars % . . . . ) 2.26 230
£ | Totalsugars % . 7. . . 7. 7.12 7.16
© Ascorbie acid (ing/160 g) 5 46 45
pH ) . . 3 . 1.43 3.32
Total acidity (as citric acid ) % . . . . . 2.08 212
Molsture % i ; . . . 87.99 | §7.88
N Total soluble solids (T.5.5.) %o k . . . . 11.93 12.07
B | Ash% -0, ) ] . . 0.44 0.43
o} Reducing sugars %o . . . X . 6.64 6.74
:, Non-reducing sugars % . . . . g .06 312
E Total sugars % . . . . . 9.70 9.86
& | Ascorbic acid {(mg/110 g) 44 43
pH . ) . ] . 4.14 4.23
Total acidity (as citric acid ) % . . . . . 1.70 1.85
Moisture % . . . . R 50.51 90.34
Total soluble solids (T.8.8.} % . . . 5 . 9.48 9.64
g | Ah% . ! ] . . 0.56 0.55
H Reducing sugars % . . . 3, . 5.08 5.15
" Non-reducing sugars % . . . . . 2.85 2.94
5 | Total sugars % . ) ! . 7.93 2.09
© 1 Ascorble acid (mg/100 g) 37 5
pH 3 . K 3 6.30 6.40
Total acidity (as citric acid ) %o . . . 2 } 0.19 0.24
Control: Fresh juice without addition.
T1: 1% fresh barley juice (v/v). T2: 2% fresh barley juice (v/v).  T3: 3% fresh barley juice (v/v).
T4: 4% fresh barley juice (viv). T5: 5% fresh barley juice (viv) . T6: 0.05% magma powder (w/v).

T7: 0.10% magma powder (w/v). T8: 0.15% magma powder (w/v). T9: 0.20% magma powder (w/v). T10: 0.25% magma powder (w/v).

6L9 524 Aopng u2245) Sunoy J() woyvnivaz [wIOMUIHI0IT
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Table (6): Organoleptic evaluation of some prepared fresh juices fortified

with fresh barle

juice and green ma

Overall

a powder (meantSE),

Treatments| Colour Odour Taste Appearance acceptability Total score
Grapefruit juice
Control | 10.00:0.00 | 10.00+0.00] 10,002:0.00 10.00+0,00 | 10.00+0.00 [50.00+0.00
T1 9.19+0.09 | 9504016 | 89440.11 | 8.56+0.18 | 8.6940.16 [44.88+0.32
T2 8.690.16 | 8.50+0.19 | 8.63x0.18 | 8.13x0.23 | 8.19+0.09 [42.14+0.5
T3 7.9440.18 | 7.6940.16 | 7.75+0.13 | 7444),15 | 7.69+0.13 [38.51+0.5
T4 7254025 | 7.1940.23 | 7.1320.21 | 6.81+0.19 | 6.81x0.13 {35.19%0.
T3 6.0640.36 | 5884030 | 5.7540.23 | 5560,22 | 5.56:+).18 128.81+1.1
LSD at 0.05 0.58 0.55 0.46 0.50 0.36 1.92
T6 9.00:0.00 | 881013 | 888+0.08 | 8.38+0.16 | 8.6340.16 {43.70+041
T7 8.19:0.09 | 8.1340.13 | 8314016 | 7.88+0.13 | 7.8840.13 [40.39+0.23
T8 7.4420.15 | 7.560.15 | 7.63+0.13 [ 7.1940.09 | 738H0.08 [37.20+0.34
9 6.88+0.13 | 7.00£0.09 | 7.06.06 | 6.6940.16 [ 6.69+0.13 [34.3240.41
T10 556+0.22 | 5814013 | 5.75+0.16 | 5.69H).16 ; 5.94H0.15 [28.75:0.4
LSD at 0.05 035 0.33 0.32 0.36 0.34 0.69
Balady orange juice
Control | 10.00+£0.00 | 10.00+0.00) 10.00+0.00] 10.00+£0.00 | 10.000.00 § 50.00£0.
T1 8.63+0.13 | 9.1320.08 | 881+0.09 | 8313013 | 8.56).15 [43.44403
T2 7.88+0.08 | 82540.09 | 8.1340.08 | 781+0.09 | 8.13+0.08 |40.20+0.2]
T3 T1940.09 | 7.5620.18 | 7.7520.09 | 7.1940.13 | 7.44+0.15 [37.13+0.3
T4 6.254}.25 | 6.69H).13 | 7.0020.16 | 6.75+0.16 | 6.5640.15 [33.2540.51
T5 525+0.13 | 55040.19 | 5.63+0.18 | 5502019 | 5.44+0.18 |27.32+0.75
LSD at .05 0.38 0.36 0.33 0.37 0.37 1.22
T6 8.38+0.13 | 9.060.06 | 8.75+0.09 | 8.19:0.09 | 8.5030.16 |42 88+0.26)
T7 7.69+0.13 | 8.2540.09 | 8.0020.00 | 7.75:0.09 | 8.060.11 [39.75:0.21
T8 T.1320.08 | 7.63+0.18 | 7.63x0.16 | 7.13:0,08 | 7.2540.13 {36.77H).31
9 5944015 | 6.88+0.13 | 7.1340.08 | 6.500.16 [ 6.38H).16 |[32.83+0.2
T10 5.1340.13 | 5.8120.13 | 6.060.06 | 5.6340.18 | 5.38+).16 [28.0140.3
LSD at 0.05 0.32 0.32 0.24 0.33 0.37 0.74
Cantaloupe juice
Control | 10.00£0.00 | 10.00£0.00] 10.0020.00{ 10,000.00 | 10.000).00 [50.00£0.
Tl 9.654).13 | 92540.13 [ 8.9440.06 | 8.3840.16 | 8.5040.16 144.72+0.13
T2 8.9410.06 | 8.6340.16 | 8.3840.16 | 78134021 | B.0640.06 [41.8240.
T3 8.06+0.18 | 788+0.21 | 7.5630.15 | 7.06+0.06 | 7.31+0.08 [37.8740.1
T4 7.3140.23 | 7.38+0.16 | 6.9430.15 | 6.6940.13 | 6.500.16 [37.82+0.23
.5 6.3840.28 | 6.1340.23 | 5.6340.18 | 53840.18 | 538+0.18 |28 90+0.2
LSD at 0.05 049 0.46 0.37 0.40 0.36 2.17
Té 9.6940.13 ! 9.380.18 | 9.00+0.00 | 9.25+0.16 | 9253016 146.57:043
T7 5.0040.00 | 8.7540.16 | 8254009 ) 8312025 | 825:0.16 |42.56204]
T8 8.250.09 | 7.88:0.08 | 7.63x0.13 | 7.5040.19 | 7.5040.13 |38.7640.
T9 7.56+0.15 | 7.1920.09 | 6.88H).13 | 6.6940.16 ;| 6.81+).19 §35.13+0.3
T10 0.83840.18 | 6.38+0.13 | 5.8840.13 | 6.19:0.09 | 5.81+0.19 |31.14+0.3
LSD at 0.05 0.38 0.35 0.27 0.46 0.43 1.01

Control: Fresh juice without addition.
T1: 1% fresh barley juice (v/v).
T2: 2% fresh barley juice (v/v).
T3: 3% fresh barley juice (v/v).
T4: 4% fresh bariey juice (v/v).
T5: 5% fresh barley juice (v/v).

T6: 0.05% magma powder (w/v).
T7: 0.10% magma powder (w/v),
T8: 0.15% magma powder (W/v).
T9: 0.20% magma powder (w/v).
T10: 0.25% magma powder (w/v).
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Juice and green magma powder. The obtained results showed that the grapefruit juices
containing different levels of fresh barley juice i.e. 1, 2, 3, 4 and 5% (vAV) had total
scores 44.88, 42.14, 38.51, 35.19 and 28.81, respectively, comparing with the total
scores of control (50.00). On the other hand, the grapefruit juices supplemented with
different concentrations of green magma powder (from 0.05 to 0.25% wi/v) achieved
the same scores or little different if compared with the same juices fortified by fresh
barley juice. Gradual reduction was noticed in all the parameters as the ratio of fresh
barley juice and green magma powder increases. These may be attributed that these
blends need more time for mixing. In the same time, sensory characteristics of balady
orange juices fortified with different concentrations of fresh bariey juice and green
magma powder as mentioned before are recorded in Table (6). The obtained results
" showed no difference in total scores at the materials above-mentioned as compared
with score of control. Also, the organoleptic evaluation of cantaloupe juices fortified
by different levels of fresh barley juice and green magma powder showed no
difference in total scores. The mean values of total scores with fresh barley juice were
44,72, 41.82, 37..87, 37.82 and 28.90 at the above-mentioned levels comparing with
total scores of control, 50.00. while, the mean values of total scores with green
magma were 4657, 42 56, 38.76, 35.13 and 31.14.

From the above-mentioned results, it could be observed that the addition
of fresh barley juice or green magma powder at different levels i.e. 1 and 2%
(v/v), 0.05 and 0.1 (w/v) had no difference in clour, odour, taste, appearance and
overall acceptability for prepared grapefruit, balady orange and cantaloupe juice.
Beside that these additives may be rise its nutritional value, natural source of
antioxidants and minerals of these juices.
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