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Abstract Talbina is a food product with high potential applications as a functional food. Talbina was prepared from two
barley varieties namely: Giza126 and Gizal130 by adding whole barley flour to water (1:10 w/v) and (1:5 w/v) for germinated
barley then heating at 80 C for 5 minutes with continuous stirring until reaching a porridge like texture. The present
investigation was carried out in an attempt to clearly the nutritional assessment of talbina as a functional food. The study
included the determination of gross chemical composition, caloric value, mineral composition, vitamins composition and the
amino acids composition. Meanwhile, computation of the chemical scores (CS) and A/E ratios were carried out for raw,
germinated barley, talbina, germinated talbina and commercial talbina. The data revealed that protein content of the all raw
studied and processing treatments ranged from 8.75-18.34g/100g on dry weight basis. Besides, the all treatments recorded

rather slight decrease in crude fat content.
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1. Introduction

World production of barley was approximately 9.4% of
the totalworld area under cereal production and ranks fifth in
the world (30). There are two main distinguished types of
barley, two rowed and six rowed barleys (10). The principal
uses of barley are as feed for animals, in the form of barley
meal, and as grain for malting and brewing in the
manufacture of beer and whisky (42, 25). However, the
barley crop may be considered relatively underutilized with
regard to its potential use as an ingredient in processed
human foods (40, 58). Whole barley grain consisted of about
65-68% starch, 10-17% protein, 4-9% B-glucan, 2-3% free
lipids and 1.5-2.5% minerals (34, 50). 8-glucans the major
fiber constituents in barley, had been shown to lower plasma
cholesterol, reduce glycemic index and reduce the risk of
colon cancer (15).

Vitamin E is generally assigned a function as a radical
scavenger in lipophilic environments and hence as a
protector of the polyunsaturated fatty acids in membrane
lipid (52). Moreover thiamin (By) readily soluble in water, in
thiamin deficiency the metabolism of sugar is incomplete
and pyruvic acid accumulates in the tissues; also in nature
riboflavin (B,) may exist as riboflavin phosphate, or as a
constituent of specific flavoproteins, the latter functioning as
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important enzy mes in tissue respiration, with a deficiency of
riboflavin a definite reduction in tissue concentration of the
enzyme had been shown; while pyridoxine (Bg) was
recognized through its ability to prevent dermatitis in rats
which  was observed during attempts to produce
experimental pellagra in rats (53). Vitamin B12
(cyanocobalamin) has an important function in human
physiology (62, 11). Vitamin B12 deficiency in humans is
manifested by an anemia and a neuropathy (41).

Moreover niacin is incorporated as nicotinamide adenine
di nucleotides, to formthe prosthetic group of some enzymes,
involving in the electron transfer reactions of the respiratory
chain and oxidative phosphorylation (16). Whereas folic acid
had been recently finalized regulations mandating by The
United States Food and Drug Administration (FDA) to
fortification ofenriched cereal-grain products with it and this
action was taken to assist women in increasing their folate
intake to reduce their risk of having a pregnancy affected by
a neural tube birth defect (31, 32, 33). Peter and Shewry
determined the protein nutritional quality by the proportions
of essential amino acids, which cannot be synthesized by
animals and hence must be provided in the diet (47).

The wife of the prophet Mohammed peace be upon him
“Aisha”, used to recommend talbina for the sick and for one
who is grieving over a dead person. She used tosay, "l heard
the Messenger (Salla Allah alayhi wa sallam) saying, "The
Talbina gives rest to the heart of the patient and makes it
active and relieves some of his sorrow and grief (4). Talbina
is an Arabic word made of the word laban which means milk,
this may also designate in the case of barley grains when they
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reach the milky stage, so the inside of these grains is white
and liquid resembling milk (1).

The main objectives ofthis investigation are the utilization
of whole barley flours and germinated barley flour to make
talbina. In the present study the gross chemical co mposition,
minerals, vitamins composition, and amino acids
compositions were determined in two Egyptian raw barley
varieties and their germinated forms as well as the talbina
made fromboth, in an attempt to assess their nutritive value.

2. Materials And Methods

2.1. Materials

Ten kilograms of each varieties of Egyptian barley grains
(Hordeum Vulgare): Gizal26 (hulled barley), and Giza130
(hull-less barley) were procured from Agricu ltural Research
Center, Giza. 100g Commercial talbina (Gizal32) was
obtained from local market in Assiut Governorate. All
samples were obtained in 8/1/2008.

2.2. Methods

2.2.1. Preparation of Talbina

Talbina was prepared by adding whole barley flour to
water (1:10 w/v) according to (64); and (1:5 wi/v) for
germinated barley then the mix was heated at 80°C for five
minutes with continuous stirring until reaching a porridge

like texture as described in figure (1).
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2.2.2. Preparation of Germinated Barley

2.2.2.1. Soaking

Seeds were freed from broken seeds, dust and other
foreign materials, and then soaked in water (1:5 w/v) for 12 h
at 25+5°C.

2.2.2.2. Germination

The pre-soaked (12 h) seeds were spread on wet cotton in
aluminium baskets. The temperature ranged from 10°C
(during the first 144h) to 25+5°C (in the last 24 h of
sprouting). The germinated seeds were dried at 55°C for 24 h
then at 71°C for the same period (63).

2.2.3. Determination of Gross Chemical Composition

Moisture, protein, crude fibers and ash contents were
determined according to the methods described in the
A.0.A.C. (8). Crude fat content was determined as the ether
extract (9). Total carbohydrate was calculated by difference
according to pellet and Sossy (44). All determinations were
performed in triplicates and the means were reported. The
caloric value was calculated using values of 4k.cal. / g of
protein, 4k.cal. / g of carbohydrates and 9k.cal./g of fat
according to (38).

2.2.4. Determination of Minerals Content

To extract Na, K, Mg, P, Ca, Zn, Cu, Mn and Fe, samples
were dried, ashed then the ash was dissolved in hydrochloric
acid (35). Sodium and potassium were determined by the
flame photometric procedure (Corning instrument model
400) (18). Determination of phosphorus was preceded
according to the procedure for phosphorus analysis by the
sulfomolybdo-phosphate blue colour method (54). Calcium
and magnesium were determined by titration with version
0.0156 N according to (35). lron, zinc, copper and
manganese were determined using a GBC Atomic
Absorption 909 AA (8).

2.2.5. Determination of Vitamins

Vitamin E was colorimetrically estimated (48); whereas
HPLC technique as described by Batifoulier (12) was used
for the separation and quantification of thiamine, folic acid,
Pyridoxine, nicotinic acid, riboflavin and By, by a new
reversed-phase chromatographic method.

2.2.6. Determination of Amino Acids Composition

Amino acids were determined according to the method
described by Pellet and Young (45) by using Beckman
Amino acid Analyzer Model 119 CL.

2.2.6.1. Determination of Tryptophan

Tryptophan was determined using spectrophotometer
(52).

2.2.6.2. Computation of Chemical Score

Nutritional Assessment of Barley, Talbina and Their Germinated Products

The chemical score (CS) was defined as follows:
CS = mg of essential amino acid in 1 gm test proteinx 100

~ mg of essential amino acid in 1 gm reference protein

according to Bhanu (13).

2.2.6.3. Computation of A/E Ratio

It was calculated according to F.A.O (28) as follows:

mg of the individual essential amino acid
A/Eratio =

gm of total essential amino acids

2.2.7. Statistical Analysis

The data were analyzed for variance (ANOVA)
procedures using the MSTAT-C statistical software package

@)

3. Results And Disscuion

3.1. Gross Chemical Composition of Samples

The gross chemical composition as well as caloric values
of raw barleys, germinated barleys, talbina, germinated
talbina and commercial talbina is presented in Table (1).

3.1.1. Moisture

The data represented in Table (1) indicated that the
moisture of raw barleys, germinated barleys, talbina,
germinated talbina and commercial talbina content ranged
from 4.4-11.9%. The moisture (g/100g) in barley from
Jordan, Morocco and the FAO was 4.5, 7.8 and 10.1%;
respectively (26). Moreover rather similar results were
previously reported by Erkan (27), who found that moisture
in hulled barley flour ranged between 10.7-11.8%, whereas it
was 11.9% in hull-less barley flour. It could be seen fromthe
results given in table (1) that, the highest percentage of
moisture was recorded for whole barley flour 126 (11.9%).
On the contrary, germinated barley flour 126 recorded the
lowest percentage of moisture content (4.4%). Such results
showed that moisture contents of germinated, talbina and
germinated talbina were decreased after all the studied
processing treatments

3.1.2. Crude Protein

The crude protein content was determined (26); it ranged
from 7.6-14.1%, whereas (5, 14, 6) reported that, waxy
naked barley contained 12.6-16.6% protein. While in the
present study it ranged from 8.75-18.34 % for all studied
samples (on dry weight basis). On the otherhand commercial
talbina recorded the highest percentage (18.34%), while
raw126 recorded the lowest percentage (8.75%). It could be
noticed from table (1) that there was a rather slight increase
in protein content in all studied treatments when compared
with raw varieties. The increase in protein content with
germination treatment might be due to the reduction in the
carbohydrate fractions which utilized during the early stages
of germination (3). Likewise, (21) reported that, the increase
in protein could be attributed to the utilization of fats and
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carbohydrates as energy sources for the developing sprouts.
Similar results were recorded by (27), who showed that
protein content in hulled barley flour ranged between 8-10%,
whereas in hull-less barley it recorded the highest percent
(13.4%). Likewise, the whole kernels protein content was
significantly higher in hull-less barley (12.9-16.7%) than in
hulled barley (10.3-13.6%) (50). Moreover (23) showed that
the protein content of normal malting barley ranged from9to
11%.

3.1.3. Crude Fat

Data represented in Table (1) showed that crude fat
content ranged from 1.5-2.9%. The crude fat content in the
same table indicated that raw barley (Gizal30) had the
highest content, while commercial talbina had the lowest
crude fat content on dry weight basis. Likewise it could be
seen from the same table that treatments including
germinated barley, talbina and germinated talbina recorded
rather slight decrease in crude fat content. The decrease of
crude oil might be due to the increase activity of lipases
during soaking and germination (36). Moreover, the crude
fat content was 1.5-2.2 % (26). Whereas fat content ranged
between 1.62-1.92% in hulled barley and 1.9% in hull-less
barley (27). Similar results were shown by (61), who found
that oil content ranged from 1.9-4.1% and represented
positive correlation with protein content.

3.1.4. Fiber, Ash and Carbohydrates

Crude fiber, ash and carbohydrates recorded 3-4.2%,
2.4-2.8% and 75.7-87.2%; in barley from Jordan, morocco
and the FAO; respectively (26). While in the present study it
ranged between 3.83-4.37%, 2.29-2.86% and 73.40-82.66%;
respectively. The crude fiber content was higher in the hulled
barley (3.7%), while it was 1.9% in the dehulled barley; as
well as hull-less barleys had more digestible energy than the
hulled cultivars (59). Likewise, in agreement with the
present study data, (50) reported that ash content of whole
kernels was significantly higher in hulled barley
(2.24-2.55%) than in hull-less barley (1.49-1.87%); on the
other hand (27), showed that ash content was higher in
hull-less barley (1.31%) than hulled barley (0.86-1.03%).
There was a negative relationship between carbohydrates
and protein content of barley grain (39). Such relationship
appeared in the present study especially in commercial
talbina which had lowest percentage of carbohydrate
(73.40%) and highest percentage of protein (18.34%).

3.2. Mineral Composition of Samples

The minerals (mg/100g) content in barley grown in
Jordan, Morocco and by the FAO namely Ca, P, Mg, K, Na,
Fe, Zn, Cu and Mn; were as follows, 69.3-69.9, 179-350,
92.7-135, 573-612, 6.5-20.3, 3.5-19.9, 2-2.8 ,2.29-3.5 and
0.8-1.94; respectively (26). Likewise, in the present study the
same minerals ranged as follow, 120-160, 300-510, 130-180,
240-320, 15.17-47.35, 5.75-13.85, 3.27-39.9, 0.550-0.985
and 1.02-2.67 (mg/100g); respectively. In general, the results
are shown in Table (2) revealed that iron, manganese, copper
and zinc contents decreased with germination treatment, and
increased after making talbina especially zinc, which
recorded the highest value with talbina treatment. On the
contrary Ca and P were increased with germination treatment.
Likewise, it could be seen from table (3) that sodium was
decreased after all studied treatments and recorded the
lowest value in germinated talbinal26 (15.17).

3.3. Vitamins

Vitamin E is a major biological antioxidant quenches free
radicals and acts as a terminator of lipid per oxidation,
particularly in membranes that contain highly unsaturated
fatty acids (17). There was a role of both genotype and
location in determining tocols homologue contents of barley
varieties, further more the total tocols concentration of six
barley genotypes averaged over locations ranged from 51.0
to 61.4 mg/ kg with a mean value of 54.5 mg/kg (20). It could
be seen from Table (3) that, germination process increased
the amount of vitamin E, and germinated130 had recorded
the highest amount of vitamin E (622.33 1U/100g or 416.9
mg of a-tocopherol /100g). Likewise, (46) found that tocols
in barley products resulted from milling, malting and
mashing were 56.70, 52 and 152 mg/kg, while the
tocotrienols were 77.50, 76.40 and 83.40 mg/kg;
respectively. In barley, the content of tocopherols and
tocotrienols were 13.5 and 15.58 pg/g (on dry basis), and
vitamin E was 9.3 IU/Kg (65). Moreover, (43) reported that
tocopherol amount was (11.1-21.5 mg/kg) on dry weight,
and a-tocopherol ranged between7.8 to 12.7 mg/kg. While
total tocols (which, including tocopherol and tocotrienols)
ranged from 50.3 to 88.6 mg/kg on dry weight.

Data represented in Table (3) showed that germinated
talbinal30 recorded the highest amounts of vitamins B2,
Nicotinic acid, B6 and folic acid, where germinated 130 had
the highest amount of thiamin (B1). Vitamins B1, B2, B6
and niacin contents in barley were 0.356, 0.136, 0.262 and
4.07 mg/100g; respectively (37).
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Table (1). Grosschemical compositions and caloric value of raw, germinated barley grains and talbina products( n=3)

. Crude Crude Crude . Caloric
Treatments Moisture% proteinge* fatoG* fibervs Ash% Carbohydrates%** value (Kcal)
Raw
° (Hulled) 11.90a 8.75e 2.70ab 3.83g 2.86a 81.86a 386.74
% Germinated (G) 4.40i 9.67e 2.40ab 3.90f 2.43f 81.60abc 386.68
'5 Talbina (T) 7.71c 8.75e 1.79b 3.94f 2.86ab 82.66ab 381.75
Germinated
talbina (GT) 5.069g 9.84e 2.30ab 3.84f 2.A8f 81.54abcd 386.22
Raw
5 (Hull-less) 11.57b 11.77de 2.90a 4.20d 2.64cde 78.49¢f 387.14
% Germinated (G) 537f 13.08hbc 2 48ab 437a 2299 77.78efg 385.76
-'(3‘ Talbina (T) 572 11.78d 1.76b 427hc 2.69c 79.50e 380.96
Germinated
talbina (GT) 4.75h 13.13b 2.28ab 4.30b 2A1f 77.88efg 384.56
Comme(ré'Ta)”a'b'”a 6.71d 18.34a 150c | 410e | 266cd 73.400 380.46

* On dry weight basis, ** calculated by difference
a,b,c,d, e f, g, h, i: Different superscripts within the same column represent significant differences between the results (p < 0.05)

Table (2). Mineral composition of raw; germinated barley grains and talbina products (mg/100g; on dry weight basis) (n=3)

Treatments Micro elements Macro elements
Fe Mn Cu Zn Ca Mg Na K P

© Raw 841 111 0.860 5.67 140 180 43.25 320 370
E Germinated 5.75 113 0.735 3.36 160 170 15.43 260 470
.5 Talbina 9.15 1.16 0.985 39.9 130 160 39.15 310 350
Germinated talbina 6.78 1.02 0.550 3.27 140 140 15.17 270 450
o Raw 8.96 147 0.655 29.25 120 150 47.35 290 300
% Germinated 7.25 145 0.600 348 140 180 19.60 240 490
.5 Talbina 10.27 149 0.835 39.6 120 130 41.70 300 320
Germinated talbina 793 134 0.595 3.31 120 170 16.20 250 510
Commercial talbina 13.85 2.67 0.785 75 120 170 44.60 290 430
Recommended Male 10 2-5 15-3 15 800 350 500 2000 800
nutrient intakes RDA ESADDI ESADDI RDA RDA RDA MR MR RDA
(2550 yr)* Female 15 2-5 15-3 12 800 280 500 2000 800
RDA ESADDI ESADDI RDA RDA RDA MR MR RDA

*Welch and Graham (2004); RDA: recommended daily allowance,

ESADDI: estimated safe and adequate daily dietary intake, MR: minimum requirement

Table (3). VitaminsE (1U/100g) and B-complex (ppm) of raw; germinated barley grainsand, talbina products (n=3)

Treatments* Recommended

Vitamins _ _ nutrient intakes

Giza-126 Giza-130 cT (25-50 yr.)**

’ RDA
Vitamin E (1U) Raw G T GT Raw G T G.T Male Female
4492 579.31 | 323.73 | 370.66 | 576.75 | 622.33 | 342.9 402.1 364.4 10 mg 8 mg

Thiamin B; ND* ND ND ND ND 60.19 ND ND 16.70 15mg 11mg
Riboflavin By 63.11 126.7 27.39 16.19 ND 35746 ND 561.6 67.28 1.7mg 13 mg
Nicotinic acid 65.49 436.3 17517 | 35396 [ 11948 787.2 623.2 1497.9 474.2 19 mg 15 mg
Pyridoxine Bs 45.49 57.07 40.88 17.72 40.24 103.02 1304 17758 40.49 2 ug 1.6 ug
Folic acid 165 0.338 ND 0.29 ND ND ND 176 ND 200 pg 180 ug

*ND= not detected ** G=Germinated T=Talbina G. T=Germinated talbina C.T=Commercial talbina
*** RDA: Recommended Daily Allowance (Welch and Graham, 2004)

3.4. BEssential Amino Acids

The essential amino acids determination was carried out
on the studied processed barley grain products under

importance from the

nutritional point of view. The essential amino acids of raw,
germinated barley and talbina products are tabulated in Table

(4). Phenylalanine was the highest essential amino acid,

followed by leucine. Moreover germinated126 had the
highest value of leucine and lysine, whereas methionine and
phenylalanine recorded the highest value in talbinal30.
Table (4) illustrated the essential amino acids patterns
suggested by F.A.O./W.H.O. (29) for school child and adult
amino acids requirements.

In general all studied treatments recorded higher content
of all essential amino acids than that suggested by the FAO
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reference protein except of methionine, which had a low
value in all studied treatments, with the exception of
talbinal30 treatment, which recorded higher value than that
suggested by the FAO reference Protein.

It could be seen from Table (4) that there was a trend to
increase the content of isoleucine, leucine, lysine,
methionine, phenylalanine, and tryptophan in germinated
126 samples, which increased by 55.49%, 56.16%, 58.14%,
3.18%, 76.7% and 15.5%; respectively; whereas in
germinated 130 the content of leucine, isoleucine,
methionine, phenylalanine, threonine, tryptophan and valine
increased by 0.2%, 12.8%, 38.3%, 21.5%, 5.53%, 74.57%
and 14.28%. Similar results were previously reported by (55),
who found that germination might offer a method for
converting nutritionally poor-quality plant protein to a high
quality for human consumption. The contents of isoleucine
presented continuous increase since germinated for 24 h.,
and the lysine content of germinated oats was always higher
than that of raw oats (56). There an increase in lysine content
expressed as per cent of dry weight of oat seeds during
germination (22).

The increase in the amino acids by germination might be
due to an increase in proteolytic activity during sprouting
desirable for nutritional improvement of cereals because it
leads to hydrolysis of prolamins and the liberated amino
acids such as glutamic and proline are converted to limiting
amino acids such as lysine (19).

It could be seen from Table (4) that talbina treatment
(cooked barley flour) resulted in a noticeable increase in the
most of the essential amino acids including isoleucine,
leucine, lysine, methionine, phenylalanine and tryptophan,
which increased by 93.45% & 121%, 8.22% & 115.4%,
9.3% & 72.1, 378.3% & 271.6%, 151.2% & 258.4% and
25.8% & 31.6% in talbina 126 & talbina 130; respectively.
On the other hand, there was a general trend to decrease ofall
essential amino acids in germinated talbina treatment
(cooked germinated barley flour).

Data given in Table (5) outlined the chemical score of all
studied treatments and revealed that, the first limiting amino

acid was methionine in raw, germinated barleys and
germinated talbinal26; while valine was the second limiting
amino acid in germinated barleys when both egg and human
milk were used as the reference protein. Similar results were
represented by (24), who found that Leucine was the highest
essential amino acid, whereas methionine was the first
limiting amino acid and histidine was the second. Moreover,
in raw barleys, valine was the second limiting amino acid
when egg protein was used as the reference protein, whereas
lysine was the second when human milk was used as the
reference protein. Besides, threonine was the first limiting
amino acid in talbina (made from Giza126 and Gizal30) and
lysine was the second when human milk was used as a
reference protein. Table (5) indicated that talbina treatment
(Gizal26 and Gizal30) recorded high chemical score in
phenylalanine when both egg and human milk were used as
the reference protein especially when comparing with the
raw varieties. Likewise it could be seen from the table that
phenylalanine had the highest chemical score in talbinal30.
Besides, (57) reported that Leucine was the highest essential
amino acid in barley grains, while tryptophan was the first
limiting amino acid and methionie was the second limiting
amino acid.

Data given in Table (6) represented A/E ratio between
individual essential amino acid content (mg) and total
essentialamino acid content (g) of raw barleys and processed
as compared with FAO requirement patterns of school child
(10-12yr) and adult (1985). It could be seen from Table (6)
that talbina and germinated talbina were considered as a rich
source of isoleucine, (which recorded 172.6 & 172.5 in Giza
126 and 148.6, 158.6 in Giza 130), phenylalanine (254.7,
204.5and 313.1, 295.4) and tryptophan (62.6, 265.0 and 60.9,
171.7); respectively, when compared with FA O requirement
patterns.

On the contrary threonine was decreased after all studied
treatments, as well as lysine, which decreased except in the
case of germinated 126. Besides, phenylalanine recorded
highest value in talbinal30 (313.1).

Table (4). Essential amino acids content of raw, germinated barley and, talbina products

**Treatments FAO/WHO

Essential (1985)
amino acids Giza-126 Giza-130 9 A-Atfl_oo 9

rotein.

(9.A.A/100 g. protein). CT D
Raw G T GT Rw | 6 | T | 6T SEE:’IS' Adult
Isoleucine 382 594 739 2.85 257 290 | 568 [ 290 | 296 28 13
Leucine 7.30 11.40 7.90 4.05 492 493 [ 1060 [ 558 | 542 44 19
Lysine 430 6.80 470 1.7 269 226 | 463 | 111 | 232 44 16
Methionine 0.345 0.356 1.65 0.166 0.154 0.213 | 287 [ 0.097 [ 0273 2.2 17
Phenylalanine 434 767 10.9 3.38 3.34 406 | 1197 [ 540 49 2.2 19
Threonine 3.79 ND” 273 ND 253 267 | 0.148 | 0.055 | 0.08 2.8 09
Tryptophan 213 246 2.68 438 177 309 | 233 [ 314 | 118 09 05
Valine 5.10 1.72 4.85 ND 273 3.12 ND ND 0.07 25 13
Total EAA 31.13 36.35 [ 42.80 16.53 20.70 23.24 | 38.23 | 18.28 | 17.20

*ND= not detected ** G=Germinated T=Talbina G.T=Germinated talbina C.T=Commercial talbina. (n=3)
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Table (6). Computation of A/E ratio of raw; germinated barley and, talbina products
Treatments** FAO (1985)
) ] ] Giza-126 Giza-130 )
Essential amino acids cT sé:foo_%dq:l)d Adult
Raw | G T | 6T | Rw | G T | &7 yr.

Isoleucine 1227 | 1634 | 1726 | 1725 | 1241 | 124.7 | 1486 | 1586 1721 126 117
Leucine 2350 | 3136 | 1846 | 2451 | 2376 | 2121 [ 2773 | 3052 3151 198 171
Lysine 1384 | 187.1 | 109.8 | 1028 | 1299 | 97.2 | 1211 | 60.7 1348 198 144

Methionine 9.3 9.8 385 10.0 74 9.2 75.1 5.3 15.8 99 153
Phenylalanine 139.7 | 2110 | 2547 | 2045 | 1613 | 174.7 | 3131 | 2954 2848 99 171
Threonine 1220 ND* 63.8 ND | 1222 | 1148 338 3.0 46 126 81
Tryptophan 68.6 67.7 626 | 2650 | 855 | 1329 | 609 | 1717 68.6 40 45

Valine 1642 47.3 1133 ND | 1318 [ 1342 | ND ND 41 112 117

These results are in accordance with that of Wang and
Fields, (60), who found that germinated cereal grains had
increased relative nutritive values (RNV) and increased
levels of lysine, methionine and tryptophan when compared
to ungerminated seeds. In addition, germination improved
the nutritional quality of cereal grains (2).

4. Conclusions

In the light of the above —mentioned data, barley talbina
proved to have high levels of the nine studied minerals,
especially zinc, which recorded higher value than that
recommended daily. Furthermore, germinated talbinal30
recorded the highest amounts of vitamins B,, Nicotinic acid,
Bs and folic acid. Moreover, the present study indicated that
there were good balanced essential amino acids composition
required for human nutrition, besides phenylalanine was the
highest essential amino acid, followed by leucine.

Talbina was used from decades, but it disappeared after
that, because of the use of wheat instead of barley in
making bread. Actually the present study reveal that
tryptophan was increased after making talbina, and there
was a relationship between tryptophan and the biosynthesis
of serotonin which control our moods, or relieves some of
our sorrow, as the prophet Mohammed peace be upon him
said. So we can use talbina directly as a hot beverage with
milk, or indirectly in fortified biscuits, cakes and other
bakery products.

REFERENCES
[1] Abdel-Hassib R (2007) Talbina: A food and drug. Mecca,
KSA: International Organization of the Holey Quran and
Hadiths.

[2] Abdus Sattar FM, Neelofa SK and Khan | (1985) Effect of
irradiation and germination on selected nutrients of corn.
Food Chem 17:183-192

[3] Abrahamsen M and Sudia TW (1966) Studies on the soluble
carbohydrate and carbohydrate precursors in germinating

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

(12]

(13]

[14]

[15]

[16]

soybeans. Amer J Bot. 53:108-114.

Abd ElI-Rahman ZEDF (2001) Fatah El-bary fe sharh saheeh
El-buhkary. EL-damam . Saudi Arabia: Ibn El-Goze.

Aman P, Newman, CW (1986) Chemical composition of
some different types of barley grown in Montana, USA. . J of
Cereal Sci 4:133-141

Andersson A.AM, Andersson RA., Adutio K., Anan P (1999)
Chemical composition and microstructure of two naked waxy
barleys. J of Cereal Sci 30: 183-191

Anonymous (1988). Users guide to MSTAT-C, a software
program for the design, management and analysis of
agronomic research experiments. USA: Michigan State
University.

A.0.A.C. (1997). Official Methods of Analysis, 16 Ed.
Association of Official Analytical Chemists. Virginia, USA:
Arlington.

A.0.C.S. (1994) Official Methods of the American Oil
Chemists Society. lllinois, U.S.A.: Arlington.

Baik BK., Ullrich SE (2008) Barley for food: characteristics,
improvement, and renewed interest. J of Cereal Sci 48:
233-242

Ball GFM (1998) Bioavailability and Analysis of Vitamins in
Foods, Chapman and Hall, London, p. 498

Batifoulier F.M.A, Bessoon C, Demigne C and Remesy C
(2005) Determination of thiamin and its phosphate esters in
rat tissues analyzed as thio chromes on a RP-amide C16
column. J of Chromatogr. 816:67-72

Bhanu V, Ranacha G and Monteiro P (1991) Evaluation of
protein isolate from cassiauniflora as a source of plant protein.
J of Sci Food and Agric 54: 659-662

Bhatty RS (1992) B-Glucan content and viscosities of barleys
and their roller milled flour and bran products. Cereal Chem
69: 469-471

Brennan CS & Cleary LJ (2005) The potential use of cereal
(1-3,1-4)-B-D-glucans as functional food ingredients. J of
Cereal Sci 42: 1-13

Brown BG, Zhao XQ, Chait A., Fisher LD et al (2001)
Simvastatin and niacin, antioxidant vitamins, or the
combination for the prevention of coronary disease. New
Engl. J of Med, 345(22):1583-1593



64

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

M. Kamal E. Youssef et al.:

Burton, G. W. and Traber, M. G. (1990). Vitamin E
antioxidant: activity, biokinetics and bioavailability. Annual
Review of Nutr. 10, 357-382.

Chapman HD.and Pratt PF (1961) Methods of Analysis for
Soils, Plants and Waters,Univ.of California ,Div.Agric.Sc.

Chavan, J.K., Kadam, S.S., 1989. Nutritional improvement of
cereals by fermentation. Crit. Rev. Food Sci. Nutr. 28,
349-400.

Cavallero A, Gianinetti A, Finocchiaro F, Delogu G, Stanca
AM (2004) Tocols in hull-less and hulled barley genotypes
grown in contrasting environments. J of Cereal Sci
39:175-180

Dagnia SG, Petterson DS, Bell RR and Flanagan FV (1992)
Germination alters the chemical composition and protein
quality of lupin seeds. J Sci Food Agric 60:419-423

Dalby, A. and Tsai, C. Y. (1976). Lysine and tryptophan
increases during germination of cereal grains. Cereal Chem.
53(2), 222-226.

DeClerck J (1957) A Text Book of Brewing (\Vol. one).
london: Chapman and Hall Ltd.

Eaker D (1970) Determination of free and protein bound
amino acids. Symp. Evaluation Novel Protein Prod.
Stockholm. Pergamon Press.

Edney MJ & Mather DE (2004). Quantitative trait loci
affecting germination traits and malt friability in a two-rowed
by six -rowed barley cross. J of Cereal Sci 39:283-290

Ereifej KI and Haddad SG (2001) Chemical composition of
selected jordanian cereals and legumes as compared with the
FAO, Moroccan, East Asian and Latin American tables for
use in the Middle East. Trends in Food Sci and Technol 11:
374-378

Erkan H, Celik S, Bilgi B, Koksel H (2006) A new approach
for the utilization of barley in food products: barley tarhana.
Food Chem 97:12-18

F.A.O. (1965) Food and Agriculture Organization of the
United Nations. Rome: FAO nutrition meetings repor series
no.37

F.A.O./ W.H.O. (1985): Food and Agriculture Organization
of the United Nation World Health Organization (1985).
Energy and protein requirements. Report of a Joint
FAO/WHO/UNU. Expert consultation Technical Report
Series N0.724

F.A.O. (2007). <http ://iwww.fao.org>./ Sharma P and Gujral,
H.S (2010), Milling behavior of hulled barley and its thermal
and pasting properties. J of Food Eng 97:329-334

F.D.A. (1996a) Food and Drug Administration, USA, Food
standards: amendment of standards of identity for enriched
grain products to require addition of folic acid: final rule, (21

CFR Parts 136, 137 and 139). Federal Register 61:
8781+8797
F.D.A. (1996b) Food and Drug Administration, USA, Food

standards: food labeling: health claims and label statements:
folate and neural tube defects: final rule, (21 CFR Part 101).
Federal Register 61: 8752+8781

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

Nutritional Assessment of Barley, Talbina and Their Germinated Products

F.D.A. (1996¢) Food and Drug Administration, USA, Food
additives permitted Food and Nutrition Section Report of the
Committee on Assay of Foods for direct addition to food for
human consumption; folic acid (folacin); final rule, (21 CFR
Part 172). Federal Register 61: 8797+8807

lzydorczyk M, Storsley J, Labossiere D, MacGregor A.W,
Rossnagel BG (2000) Variation in total and soluble b-glucan
content in hulless barley: effects of thermal, physical, and
enzymic treatments. J of Agric and Food Chem 48:982-989

Jackson ML (1973) Soil Chemical Analysis. Prentice Hall of
India Private Limited, New Delhi.

Kylen AM and Mc Cready RM (1975) Nutrients in seeds and
sprouts of alfalfa, lentils, mung bean and soy beans. J Food
Sci 40:1008-1009

Lebiedzinska and Szefer (2006) vitamins B in grain,
cereal-grain, food soy-products and seeds. Food Chem 95(1):
116-122

livesy G (1995) metabolizable energy of macro-nutrients. Am
J of Clin Nutr 62, 11355-11425

Macleod AM (1960) Barley Carbohydrates in relation to
malting. Wall-Lab Commun 23:87-96

Malkki Y (2004) Trends in dietary fibre research and
development. acta aliment 33: 39-62

Martens JH, Barg H, Warren MJ, Jahn, D (2002) M icrobial
production of vitamin B-12. Appl microbiol and Biotechnol
58: 275-285

MolinaCano JL, Sopena A, PoloJP, Bergareche C, Moralejo
MA, Swanston JS, Glidewell SM (2002) Relationship
between barley hordeins and malting quality in a mutant of
cv.Triumph Il . Genetic and environmental effects of water
uptake. J of Cereal Sci 36: 39-50

Panfili, G., Fratianni, A., Criscio, T.D. and Marconi, E.
(2008). Tocol and RB-glucan levels in barley varieties and in
pearling by- products. Food Chem. 107, 84-91

Pellet PL and Sossy S (1970) Food composition tables for use
in the Middle East. Beirut-lebanon: American University of
Beirut.

Pellet PL and Young VR (1980) Nutritional evaluation of
protein foods. United Nations University.

Peterson D (1994). Barley tocols:effect of milling,malting
and mashing. Cereal Chem 71: 42-44

Peter R, Shewry (2007) Improving the protein content and
composition of cereal grain. J of Cereal Sci 46: 239-250

Quaife ML and Harris IL (1948) Chemical assay of foods for
vitamin E content. Anal Chem. 20:1221-1224

Quinde Z, Ullrich SE, Baik BK. (2004) Genotypic variation
in colour and discolourationpotential of barley-based food
products. Cereal Chem 81: 752-758

Sastry CSP and Tummuru MK. (1985) spectrophotometric
determination of tryptophan in proteins. J Food Sci Technol
22:146-147

Schneider C (2005) Chemistry and biology of vitamin E. Mol



[52]

[53]

[54]

[55]

[56]

[57]

[58]

Frontiers in Science 2013, 3(2): 56-65 65

Nutr and Food Res 49: 7-30

Scott HT, Ant M, Baird FD, Cannon HJ, Day PL, Elvehjem
CA, Nelson EM and Pilcher RW (1944) Vitamin B-Complex
Status of Assay Methods and Need of these substances by
man. Am J of Public Health 34: 783-794

Tan K.H (1996) Soil Sampling, Preparation and Analysis.
Marcel Dekker, Inc.New York, NY.

Tsai CY, Dalby A and Jones RA (1975) Lysine and
tryptophan increased during germination of maize seed.
Cereal Chem 52:356

Tian B, Xie B, ShiJ, Wu J, Cai Y, Xu T, Xue S and Deng Q.
(2010). Physicochemical changes of oat seeds during
germination. Food Chem. 119, 1195-1200.

Tkachuk R and Irvine GN (1969) Amino acid composition of
cereals and oilseed meals. Cereal Chem 46:206

Trepel F (2004) Dietary fibre:
dietetica.l.Compounds, properties,
Wien Klin Wochenschr 116:465-476

more than a matter
physiological effects.

Vose JR and Youngs CG (1978) Fractionation of barley and
malted barley flours by air classification. Cereal Chem 55
(3):280-286

[59]

[60]

[61]

[62]

[63]

[64]

Wang YYD and Fields (1978) Germination of corn and
sorghum in the home to improve nutritive value. J Food Sci
43:1113-1115

Welch RW (1978) Genotypic variation in oil and protein in
barley grain. J Sci Food Agric 29:953-958

Yamada S, Sasa M, Yamada K. and Fukuda M (1996) J Nutr
Sci Vitaminol ( 42) 507/ Hua-Bin Li, Feng Chen, Yue Jiang
(2000) Determination of vitamin B12 in multivitamin tablets
and fermentation medium by high-performance liquid
chromatography with fluorescence detection. J of
Chromatogr A, 891:243-24

Yaldagard M, Mortazavi SA and Tabatabaie F (2008)
Influence of ultrasonic stimulation on the germination of
barley seed and its alpha— amylase activity. Afr J of
Biotechnol 7 (14): 2465-2471

Youssef HMKE (2008) Nutritional assessment of telbina and
telbina fortified biscuits. Home Econl8: 3-14

Zielinski H, Koztowskaa H and Lewczuk B (2001). Bioactive
compounds in the cereal grains before and after hydrothermal
processing. Innovative Food Sci. and Emerging Technol. 2,
159-169.



	1. Introduction
	2. Materials And Methods
	3. Results And Disscuion
	4. Conclusions

