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FORWARD

It is my pleasure to welcome you back and present you this issue, Volume 5,
No. 4 (2010), the fourth issue of this year of International Journal for
Sciences and Technology (IJST). The members of Editorial Board, the
ICAST and TSTC teamwork and | hope you will find this collection of research

articles useful and informative.

The journal is one of the scientific contributions offered by the International
Centre for Advancement of Sciences and Technology to the science and
technology community (Arab region with specific focus on Iraq and
International).

Finally, on behalf of the International centre, | would like to express my
gratitude and appreciation to the efforts of the Editorial Board, Advisory group
with their valuable efforts in evaluating papers, Researchers and the Editorial
Secretary for managing the scientific, design, technical and administrative
aspects of the Journal and for preparing this volume for final printing and

publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari



International Journal for Sciences and Technology Vol.5, No. 4, December 2010 2

The Referees for this Issue

Prof. Abdul- Jabbar N. Al- Shammari

Faculty of Pharmacy, Al- Isra university, Jordan

Dr. Abdul- Khaleq Al- Obaidi

College of Agriculture, University of Diayla, Iraq

Dr. Adnan N. Al- Asadi

College of Agriculture, Al- Kufa University, Iraq

Dr. Akram O. Al- mashaykhi

Dept. of Information Technology and Managerial Sciences, Amman Arab
Univerisyt, Jordan

Dr. Atheer A. R. Al- Douri

Faculty of Veterinary Medicine, Baghdad University, Iraq

Dr. Hameed Al- Obaidi

Food Sciences, College of Agriculture, Al- Kufa University, Iraq
Prof. Jamal A. Abbas

College of Agriculture, Al- Kufa University, Iraq

Prof. Najim Al- Jashaami

College of Sciences, Al- Kufa University, Iraq

Prof. Riadh H. Al- Dabbagh

Engineering Hydrology/ UAE

Dr. Raad J. Al- Ani

College of Medicine, Baghdad University, Iraq

Prof. Ramadhan H. Mohammed

Faculty of Sciences, Dept. of Geology, Duhook University, Iraq
Prof. Samir Al- Deeb

Faculty of Agriculture, Ain Shams University, Eqypt



International Journal for Sciences and Technology Vol.5, No. 4, December 2010

3

TABLE OF CONTENTS

(I) ENGLISH SECTION:

AGRICUTURAL SCIENCES

Effect of medium consistency and different growth
regulators on Boston fern (Nephrolepis Exaltata)
micropropagation

Rafail S. Toma & Gharbia H. Daniel

FOOD SCIENCES

Antioxidant Activities of Ethanol Extracts from Germinated
Wheat Grains

Sundus H. Ahmed, Atheer A. R. Al- Douri, Moayyad A. Towaj,
Mohammed M. Al-Hakim & Ahmed A. Abdul Sattar

GEOLOGY

Genesis of Copper-lron Mineralization and the Associated Rocks
in Waraz Area, Northeast Iraq

Ayten Hadi, Erfan O. Musa & Khaldoun Al- Bassam

INFORMATION TECHNOLOGY & MANAGERIAL SCIENCES

Analyzing the Competitiveness of Jordan Phosphate Mines
Company: Case Study for Developing Countries

Ahmad S. Al-Sukkar

The Effect of ERP Success Factors in Financial Supply Chain

Performance



International Journal for Sciences and Technology Vol.5, No. 4, December 2010 4

Khaled. M. Abu-Alganam & Mohammad. J. Adaileh

MICROBIOLOGY

Comparison between two diagnostic methods for detection of
Cholera toxin (CT) after the two outbreaks in Iraq
Atheer Abdul Razaaq , Abdul Jabbar N. Al-Shammari;

Ali Abdul Sattar & Kifah Ahmed

ARABIC SECTION — i ) & sall g cibud a8 aci (1)

G130 pslal

ditise 3 54 (i1 Sorghum bicolor moench L. slagd) 5,3 J sasa Llaiad
G905 9 sl sl (e
el adl ) o lassd cdme 2y adils «_galhall e Joas

L o) a9 A liall g AalilY) cliual) lary B Al sall) (3Dad a gl (5 ganna AL
aalll z 5 A

iy Apaad Adaad) (3 gul) A adall Adaal) 4 phal) ladl aghisad) gl

Mﬂﬁjqpfﬁﬂfuﬁwcw}g&mw



International Journal for Sciences and Technology Vol.5, No. 4, December 2010 5

ENGLISH SECTION




International Journal for Sciences and Technology Vol.5, No. 4, December 2010 6
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Emails: (1) rshtoma@yahoo.com (2) gha2008@ yahoo.com

ABSTRACT

In the present study, an attempt was
made to achieve the best medium
consistency for Boston fern
micropropagation, as well as to
determine the most optimal types and
concentrations of plant growth
regulators as medium constituents
which is one of the most important
aspects of successful in vitro culture
technique. At initiation stage, 3 mm
long runner tips were successfully
established after sterilization in 3.75%
commercial bleach (sodium
hypochlorite) for 15 minutes. At
multiplication stage, the liquid medium
was used with four different MS salts
concentrations (1/4, 1/2, 3/4 and 1)
supplemented with 1 mg/l of either BA
or kinetin. The best multiplication was
obtained while using kinetin treatment
with 3/4 MS salts concentration.
Furthermore, different concentrations
(0.0, 0.5, 1.0, 1.5 and 2.0 mg/l) of
kinetin and BA were tested at this
stage on agar gelled solid media.
Kinetin was more effective than BA at
the same concentration. At rooting

stage, auxin-free liquid medium with
half MS salts strength gave the highest
rooting parameters. The gradually

acclimatized plants were successfully
transferred to the out-air conditions
and a high survival rate (97%) was
recorded.

Key words: Boston fern, in vitro,
micropropagation, medium
consistency, growth regulators
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INTRODUCTION

Boston fern (Nephrolepis exaltata) is
considered one of the most
marketable indoor pot ornamental
plants. Ferns are among the world's
oldest living plants and lower on the
evolutionary scale than seed plants
(1).The Boston fern is actually a
cultivar of a wild fern found in Florida
called the sword fern. Boston fern
cultivars are mostly propagated from
tissue culture, although stolons or
runners harvested from stock plants
are still used. From either method,
plantlets or liners are established in
plug trays and marketed by
specialized propagators to growers
who transplant and finish the plants in
final containers (2). Because of the
restriction of conventional propagation
methods, its propagation through the
in vitro micropropagation technology is
advantageous due to the production of
high quality disease free, true-to-type
plants independent of seasonal and
other environmental conditions in a
comparatively smaller space (3).

Plant tissue culture in ferns has been
utilized as a research tool for the study

of the developing potentialities of the
leaf primordia ever since the early
sixties of the last century (4).

The first recorded successes in the
field of the intensive multiplication of
plants through in vitro techniques were
cited around 1970, the fern
Nephrolepis exaltata is the first plant
micropropagated in vitro with a
commercial purpose (5).

Recently, emphasis on the physical
form of the culture medium has
received much attention and use of
liquid medium for in vitro
micropropagation is advocated as one
of the strategies of reducing the cost of
in vitro-regenerated plantlets. (6) found
that differentiation and proliferation of
micropropagated fern in bioreactors
was better on half-strength than on
full-strength MS minerals. Today,
mass propagation of this plant via
tissue culture techniques is exploited
as a common commercial method.

The main objectives of the present
study included making an attempt to
achieve the best medium consistency
for in vitro culture for runner tips of
Boston fern. As well as finding an
efficient and cost-effective
micropropagation protocol for
Nephrolepis exaltata employing liquid
medium and using lower
concentrations of MS salts.

MATERIALS AND METHODS

This investigation was carried out in
Plant Tissue Culture laboratory of the
Scientific Research Center at the
University of Duhok, Iraq during the
period from September, 2009 to May,
2010. Plant materials represented by
runner tips were collected from the
greenhouse of Malta Horticultural
Nurseries belonging to the General
Directory of Agriculture in Duhok
Governorate in September, 2009.
Runner tips were surface sterilized by
3.75% commercial bleach (sodium
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hypochlorite) for 15 minutes. Then, 3
mm long explants were inoculated on
agar solidified media supplemented
with 5 mg/l thiamine, 500 mg/| inositol,
125 mg/l NaH,PO,, 20 g/l sucrose,
1mg/l kinetin and 0.1 mg/l NAA. After
four weeks, a growth center was made
by each explant which were
segmented into four equal pieces and
inoculated on multiplication medium.
At multiplication stage, the liquid
medium was used with four different
MS salts concentrations (1/4, 1/2, 3/4
and 1) supplemented with 1 mg/l of
either BA or kinetin. Furthermore,
different concentrations (0.0, 0.5, 1.0,
1.5 and 2.0 mg/l) of kinetin and BA
were tested at this stage on agar
gelled solid media. For rooting stage,
three experiments were conducted,
the first one to compare between solid
and liquid media, the second
experiment for testing half and full
strengths of MS salts, whereas, the
last experiment was applied for testing
the ability of different concentrations
(0.0, 1.0, 2.0, 3.0 and 4.0 mg/l) of NAA
and IBA to improve explants rooting on
liquid media with half strength of MS
salts.

Observations for both multiplication
and rooting stages were recorded after
6 weeks of -culture period. The
experiment was designed as complete
randomized design (CRD).

The comparison between means was
carried out according to Duncan's
multiple range test (P < 0.05) using a
computerized program of (7).

Finally, for acclimatization stage, a
number of  successfully rooted
plantlets were removed from culture
vessels and their roots were washed
with distilled water and immersed in
Benlate fungicide (0.1% for 10
minutes). They were transferred to
pots containing a steam sterilized soil
mix (peatmoss+ loam+ Styrofoam
1:1:0.5, v:v:v) under tightly controlled
atmosphere of the greenhouse.

RESULTS AND DISCUSSION

The effect of different MS salts
concentrations with kinetin and BA
treatments on Boston fern explants
multiplication grown on liquid medium
is shown in Table (1).

Table (1): The effect of kinetin and BA
treatments on Boston fern
multiplication grown on liquid medium
at different MS salts strengths

MS salts Number of | Mean length
leaves per | of branches
strength
explants (cm)
Kinetin

1/4 40.00+ 0.44 | 1.64+x0.02b
b

1/2 41.36% 0.42 | 2.06%x0.09 a
b

3/4 89.97+0.76 | 1.92+ 0.07 ab
a

Full 50.75% 0.53 | 2.02+0.10 a
b

BA

1/4 20.92+ 0.16 | 1.24x0.05a
c

1/2 23.22+0.18 | 1.42£0.04 a
c

3/4 40.78+ 0.23 | 1.40%£0.04 a
a

Full 31.67£0.21 | 1.31£0.03 a
b

*Different letters within columns
represent significant differences
according to Duncan’s
multiple range test at 5% level.

The highest number of leaves per
explants (89.97) was recorded while
using kinetin treatment with 3/4 MS
salts which was significantly different
from the rest of treatments. Whereas
the longest branches (2.06 cm) was
found at half MS salts strength which
was significantly higher than the use of
1/4 MS salts strength. But it did not
show significant differences as
compared to 3/4 and full strengths.
Similar results were recorded while
treating the explants with BA at
different MS salts concentrations. The
highest number of leaves per explants
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(40.78) was found for 3/4 MS salt
strength which was significantly higher
than the rest treatments, whereas, no
significant differences in mean length
of branches were found among the
treatments. These results indicated
that the wuse of 3/4 MS salts
concentration is sufficient for giving the
best multiplication parameters. So, this
will reduce the cost of commercial
production of this plant. Furthermore,
using liquid medium is economically
better than the use of agar solidified
medium.

This is due to the fact that liquid
medium provides better aeration and
optimum conditions for nutrient uptake.
Further, handling of liquid medium is
comparatively easier than solid
medium, which saves labor and
energy. Thus, due to higher response
of shoot growth and multiplication,
liquid culture medium can be useful for
large-scale multiplication of
Nephrolepis exaltata.

Table (2) reveals the effect of different
kinetin and BA concentrations on
explants multiplication grown on agar
solidified medium (Fig. 3, A & B). No
significant differences can be seen
among the different kinetin
concentration concerning the trait of
the number of leaves per explant.
While the use of BA-free medium gave
the highest number of leaves per
explants (21.98) as compared to the
treatments of different BA
concentrations. This number of leaves
was significantly higher than the use of
1.0, 1.5 and 2.0 mg/l BA, but it did not
show significant differences with the
use of 0.5 mg/l BA which gave 18.85
leaves per explant. On the other hand,
the addition of 0.5 mg/l kinetin gave
the highest mean length of branches
(3.29 cm) which was significantly
higher the rest of kinetin concentration
treatments except 0.5 mg/l kinetin,
whereas, no significant differences
were found for this trait as a results of
adding BA at different concentrations.

The overall conclusion drawn from
these results is that BA was less
effective than kinetin at the same
concentrations on shoot multiplication
of Boston fern. These results are in
agreement with those found by (8)
who recorded higher multiplication rate
on media with kinetin than BA for

Tabernaemontana fuchsiaefolia L.

Table (2): The effect of different kinetin
and BA concentrations on fern
plantlets multiplication grown on solid

medium
Cytokinins Number of Mean
(mgl”) leaves per length of
explants branches
Kinetin
0.0 22,43+ 0.95 | 3.29%+0.16
a ab
0.5 20.58+1.43 | 3.36x0.11 a
a
1.0 16.68+ 0.33 | 2.60% 0.03
a bc
1.5 19.68+ 2.99 | 2.13+0.25 ¢
a
2.0 17.15% 2.40 | 1.89+ 0.28 c
a
BA
0.0 21.98% 0.01 | 2.40++ 0.08
a a
0.5 18.85+ 2.69 | 2.16%£ 0.07 a
ab
1.0 13.93+ 0.09 | 2.20+ 0.25 a
c
15 16.55+1.43 | 2.16£ 0.25 a
bc
20 1217+ 0.87 | 2.16%£ 0.27 a
c

*Different letters within columns
represent significant differences

according to Duncan’s

multiple range test at 5% level.

Figure (1) shows the effect of medium
consistency on rooting ability of
Boston fern explants. Culturing on
liquid medium gave significant higher
number of roots per explant (42.17) as
compared to the culture on solid
medium which gave only 18.59 roots/
explant. In contrast, the mean length
of roots was significantly higher for the
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solid medium (3.50 cm) as compared
with the liquid medium which gave
only 1.53 cm (Fig. 3, C & D).

These results confirmed that
using liquid medium was more
effective than solid media. In liquid
medium, cultures often give faster
growth rates than on agar-solidified
medium (10, 11). Furthermore, nutrient
materials are more available in liquid
media than the solid ones and can be
readily absorbed by explants.

rooting trait is due to the higher C/N
ratio since the same sucrose was used
with both slat strengths (9, 11).

Regenerated shoots need to root
formation for their healthy growth. So,
an experiment was conducted with %2
strength MS medium supplemented
with different types and concentrations
of auxins (NAA and IBA). Data in
Table (3) show the results of this
experiment. The wuse of different
concentrations of NAA or IBA was non
affective in raising rooting parameters
as compared with auxin-free medium
(control). This indicates the high
endogenous auxin content of shoots
which was sufficient for rooting.

Table (3): The effect of different NAA
and IBA concentrations on rooting of
fern explants after six weeks growing
on liquid medium with half strength of

MS salts strengths. These results are
in agreement with those found by (3).
The reason behind the superiority of
half MS salts on the full MS salts in

MS salts
P—— Number of Mean length
gy ekl Auxins roots/ explants | of roots (cm)
T T 80 40 e oy | a8 i i 1 g | D i [ (mgl'1)
NAA
0.0 18.60%£ 0.72 a 3.53t0.14 a
Figure (2) demonstrates the effect of 1.0 18.88£0.67a | 2.70%0.28 be
MS salts concentrations on rooting of 2.0 19.42+0.38a | 3.05+0.24 ac
Boston fern explants grown on liquid 3.0 19.7820.83a | 3.25%0.14 ab
media. Significantly higher number of 20 118550586 53350726
roots per explant (41.44) was recorded ) e GRS
for those explants grown on liquid IBA
medium supplemented with half 0.0 18.30%£ 0.98 a 4.78+0.26 a
strength of MS salts as compared with 1.0 13.03+ 0.48 ab | 3.35£0.21ab
those grown on liquid medium with full _ R
strength of MS salts (Fig. 3, E). The 2.0 8.85£1.71b | 345 0.74ab
mean length of roots was not 3.0 11.43%1.21b 3.28% 0.61 ab
significantly affected by the use of both 4.0 13.13t1.33ab | 2.87£t035b

*Different letters within columns represent
significant differences according to Duncan’s
multiple range test at 5% level.

After sufficient development of roots,
plantlets were successfully
transplanted in pots and finally
established to the field condition (Fig.
3, F). The survival rate of the
transplanted plantlets was 97% which
Thaw was similar to the findings of (3). In

emmiong M
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conclusion, in this study, a report of an
efficient and easy to handle protocol
for micropropagation of Boston fern
was achieved. This protocol provides a
successful and rapid technique that
can be used for ex situ conservation.
As a part of domestication strategy,
this plant can be grown and further
cultivated in vivo. The application of
this protocol can help minimize
propagation costs of this most
marketable indoor pot ornamental
plant.

B. BA, ¥ M5 salts

i, o

E. Boston Fern Rooting  F. Acclimatization stage
Figure (3): Boston fern micropropagation at
different developmental stages.
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ABSTRACT

To examine the possibility of using
germinated wheat grains as a health-
functional food, the researchers
investigated its changes in biological
activity with germination. Antioxidant
activities of the 70% ethanolic extracts
of wheat, and were studied in
comparison with those of
ungerminated wheat grains. The yield
of extracts were (Triticum araraticum
Jakubz, Triticum persicum NevskKi,
Triticum turanicum Jacubz.) wheat.
The values significantly increased from
342, 450 and 3.02% before
germination to 7.11, 7.18 and 5.58 %
after germination, respectively. The
reducing power of the Triticum
araraticum Jakubz, Triticum persicum
Nevski, Triticum turanicum Jacubz.)
wheat grains at 5 mg/ml increased
from 0.18, 0.12 and 0.28 before
germination, to 0.25, 0.26 and 0.33
after germination, respectively. At 20
mg/ml, the respective increase was
from 0.56, 0.50 and 0.67 before
germination, to 0.64, 0.71 and 0.72
after germination. Vitamin C and
butylated hydroxytoluene (BHT) had
excellent reducing powers of 0.67 and
0.64 at 5 mg/ml, respectively. The
phytic acid level in wheat decreased
on germination, while the level of
phenolic compounds increased

reducing power in a dose-dependent
manner and the germinated wheat
grains tended to have enhanced
reducing power. Among the wheat
grains species, the germinated wheat
grains tended to be the most effective,
with scavenging activities for the
DPPH, superoxide, and hydroxyl
radicals that were 2, 1.6 and 1.9 folds
greater than those of the
ungerminated wheat grains
respectively were were. Researchers
also found that the germination
process increased antioxidant activity
in all of the grains of wheat species,
where activity was greatest for the
wheat species.

Keywords: germinated wheat, phytic
acid, antioxidant activity
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INTRODUCTION

Phytochemicals are bioactive
substances of plants that have been
associated with the protection of
human health against chronic
degenerative diseases (1). The major
groups of phytochemicals that
contribute to the total antioxidant
capacity (TAC) of plant foods include
polyphenols, carotenoids, and
traditional antioxidant vitamins like
vitamin C and E (2). Thus, it is
important to increase antioxidant
intake in the diet, and to search for
natural antioxidant sources among
plants to use as food additives.
Cereals have been known to contain a
high amount of hydroxy cinnamic acid
(HCA) derivatives that render potential
health benefits (3). The current study
tested the appropriateness of various
species of functional wheat. In
germinated cereal grains, activated
hydrolytic enzymes decompose
starch, non-starch polysaccharides,
and proteins, which lead to an
increase of oligosaccharides, and
amino acids in barley (4), wheat(5),
and oats (6). The decomposition of
high molecular weight polymers during
germination also leads to the
generation of bio functional
substances, as well as improvements
in organoleptic qualities due to the
softening of texture Legumes,

consumed after processing and
germination are the most economical
foods, and germination causes
important changes in the biochemical,
nutritional, and sensory characteristics
of legumes. The nutritional value of
legumes is enhanced through
increases in essential amino acids,
protein  digestibility, amino acid
availability, and certain vitamins,
including thiamin, riboflavin, niacin,
and ascorbic acid (7). involving
various enzymes; for example,
lipoxidase and lipase, which produce
the smell of old wheat and increase
acidity (2). Therefore, to examine the
possibility of using germinated
specialty wheat grains as a health-
functional food, wheat were extracted
with ethanol-water (70:30, v/v) and
evaluated for their phytic acid
contents, phenolic compounds,
reducing powers, electron-donating
abilities to the DPPH radical, and their
capacities to scavenge hydroxyl and
superoxide radicals.

MATERIALS & METHODS

Sample preparation

Wheat grains (Triticum araraticum
Jakubz, Triticum persicum Nevski,
Triticum turanicum Jacubz.) as bread
grains (19) were first steeped in water
for 24 or 48 h, followed by incubation
in the dark for 9 day at 98% RH and
16.5 degrees C. Next, the germinated
wheat grains was extracted with 70%
ethanol. The extracts were then
filtered through Whatman No. 2 paper
to remove any debris. The filtrates
were concentrated using rotary
evaporation and then lyophilized. The
extracts were dissolved in dimethyl
sulfoxide (DMSOQO). The wheat was
grinded into a fine powder with a
grinder. The powder was then passed
through a 100-mesh sieve.

Phytic acid content

The amount of phytic acid in the wheat
grains was measured using a UV
visible  spectrophotometer at a
wavelength of 500 nm, according to
the modified method of Haung et al.
(19). Na-phytic acid was used as a
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reference, and the phytic acid level
was calculated based on a standard
curve.

Total phenolic compounds:

The amounts of total phenolic
compounds in the wheat grains were
measured using a UV-visible
spectrophotometer (DU-650; Beckman
Coulter, Fullerton, CA, USA) at a
wavelength of 700 nm, according to
the modified Folin-Ciocalteu method
(20). The gallic acid level was used as
a reference, and the phenolic
compound level was calculated based
on a standard curve.

Reducing power assay

The reducing power of the wheat was
measured using a UV-visible
spectrophotometer at a wavelength of
700 nm according to the method of
Oyaizu (10).

DPPH radical scavenging activity
The scavenging activity for the 2,2-
diphenyl-1-picrylhydrazyl (DPPH)
radical was evaluated using the
method of Yen et al. (11), at a
wavelength of 517 nm with a UV-
visible spectrophotometer. The radical
scavenging activity was calculated
using the following equation: DPPH
radical scavenging activity (%) = (1 (A
sample)/A blank}x 100

Hydroxyl radical
activity

The scavenging activity for the
hydroxyl radical was evaluated using
the method of Halliwell et al. (12) at a
wave length of 520 nm with a UV-
visible spectrophotometer. The radical
scavenging activity was calculated
using the following equation: Hydroxyl
radical scavenging activity (%) = {1 —
(Abs — Abo) / (Abc — Abo)}x 100
where Abo is the absorbance at 520
nm with no treatment, Abc is the
absorbance of the treated control at
520 nm with no treatment, and Abs is
the absorbance of the treated sample
at 520 nm.

scavenging

Superoxide radical scavenging
activity

The scavenging activity for the
superoxide radical was evaluated
using the following equation at a
wavelength of 560 nm according to the
xanthine—xanthine oxidase method
(13): Superoxide radical scavenging
activity (%) = {1— (A sample)/A blank}x

. 100

Statistical analysis

Statistical analysis was carried out
using SPSS. The results were
expressed as means + standard
deviations (SD).

RESULTS & DISCUSSION

Extraction yields T:

The extraction yields were expressed
in terms of the solid content in the
dried product per soluble solid content
in the wheat grains used on a dry
basis.

Table (1) shows the extractions yields
of the 70% ethanol extracts from the
(Triticum araraticum Jakubz, Triticum
persicum Nevski, Triticum turanicum
Jacubz.) wheat grains. The values
significantly increased from 3.42, 4.50,
and 3.02% before germination to 7.11,
7.18, and 5.58 % after germination,
respectively. The extraction vyields
increases during germination because
soluble starch increases with starch
hydrolysis. Water with ethanol was
selected as the extraction solvent
since both are commonly used in the
food industry in a variety of ways, and
are more highly stable in the human
body than any other solvents. The
extraction vyield is highly valued
because a low extraction yield means
a lower productivity despite high
antioxidation. Therefore, 70% ethanol
was used as the extraction solvent for
this study. Wheat that is germinated
under optimal conditions for moisture,
temperature, and oxygen will grow into
0.5- to 1-mm-tall sprouts called
germinated wheat (13). Since it takes
3 days to grow 0.1-0.5 mm sprouts,
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this research used a germination
period of 48 hrs.

Table (1) Yields of 70% ethanol extracts
of wheat grains

Extract
Germin. & yield
Experiments | Ungermin. (% dry
wheat wheat
grains)
Triticum Ungermin. 4.3+0.08
araraticum 9.2+0.03
Jakubz Germin. o
Triticum Ungermin. | 3.42+0.01
persicum
Nevski Germin. 5.7 £0.01
Triticum Ungermin. 48+0.15
turanicum
Jacubz Germin. 6.8+0.17

Reducing power:

The reducing capacity of a compound
may serve as a significant indicator of
its potential antioxidant activity. A
higher absorbance indicates a higher
ferric reducing power (21-25).

Figure (1) shows the reducing powers
of the 70% EtOH wheat extracts as a
function of their concentration.
Reducing power increased in a dose-
dependent manner, reaching a
maximum at co. 20 mg/mL. The
reducing power of the Triticum
araraticum Jakubz, Triticum persicum
Nevski, Triticum turanicum Jacubz.)
wheat grains at 5 mg/mL increased
from 0.18, 0.12, and 0.28 before
germination, to 0.25, 0.26 and 0.33
after germination, respectively. At 20
mg/mL, the respective increase was
from 0.56, 0.50, and 0.67 before
germination, to 0.64, 0.71, and 0.72
after germination. Vitamin C and
butylated hydroxytoluene (BHT) had
excellent reducing powers of 0.67 and
0.64 at 5 mg/mL, respectively, and
113 and 1.08 at 20 mg/mL,

respectively. With regards to reducing
power, higher reducing activities can
be attributed to higher amounts of
polyphenolics, and the reducing

capacity of a compound may reflect its
antioxidant potential.

Free radical scavenging activity of
DPPH, The decrease in the
absorbance of the DPPH radical
caused by antioxidants is due to the
scavenging of the radicals by
hydrogen donation this is a visible
change from purple to yellow. The free
radical scavenging activities of the
70% EtOH extracts of the
ungerminated and germinated wheat
grains, along with the reference
standards BHT and vitamin C, were
determined using DPPH.

The results are shown in Fig. 2.

At 5 mg/mL, the ungerminated wheat
grains of Triticum araraticum Jakubz
scavenged 22.6, 26.3 and 32.5% of
the DPPH radicals, respectively. The
respective rates for the germinated
wheat grains were 35.5, 36.1, and
52.6%, respectively. At 0.5 mg/mL, the
scavenging values for the
ungerminated wheat were 16.4, 18.9
and 27.1%, respectively. For the
germinated wheat, the respective
values were 22.7, 24.8, and 32.4%.
The DPPH radical scavenging
activities of the 70% EtOH wheat
extracts increased in a dose-
dependent manner from the 0.5 to 5
mg/mL concentration. The greatest
activity occurred in samples from the
germinated Triticum araraticum
Jakubz wheat. In general, the
polyphenol concentrations were
positively correlated with antioxidant
activity due to their hydrogen-donating
abilities. Near linear correlations
between DPPH radical scavenging
activities and poly phenolic compound
concentrations in various fruits and
vegetables have been reported (29).
These reports suggest that the radical
scavenging capacities of extracts are
mostly affected by the presence and
position of the phenolic hydroxyl
groups. The radical scavenging activity
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of phenolic compounds depends on
their molecular structure that is, on the
availability of phenolic hydrogen and
the possibility of stabilizing the
resulting phenoxyl radicals that are
formed by hydrogen donation.

Fig.1: Reducing power of 70% EtOH extracts from wheat

A grains. Results were expressed as the average of triplicate
samples.
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Fig.2: Scavenging ability of 70% EtOH extracts from wheat grains on DPPH
radicals. Results were expressed as the average of triplicate samples.
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Superoxide radical scavenging
activity:

Reactive oxygen species, including
free radicals such as the superoxide
radical and hydroxyl radical, and non-
free radical species such as H,O, and
singlet oxygen, play key roles in the
oxidation process, which is considered
one Of the initial developmental steps
of many chronic diseases (26). The
superoxide radical scavenging
activities of the 70% EtOH extracts
from wheat were determined using the
xanthine—xanthine oxidase system.
Figure 3 shows the percent inhibition
of the superoxide anion radicals
generated by adding 0.5-5 mg/mL of
the 70% EtOH extracts.

B BHA

@ Vitamin C

Ungerminated
turanicum Jakuz

O Germinated
turanicum Jakuz

The superoxide radical scavenging
activities of the wheat extracts
increased in dose dependent manners
from the 0.5 to 5 mg/mL
concentration. The abilities of the 70%
EtOH extracts from the ungerminated
Triticum araraticum Jakubz, Triticum
persicum Nevski, Triticum turanicum
Jacubz wheat to scavenge superoxide
radicals ranged 17.5-25.4, 18.4-29.0
and 22.9-32.9%, respectively, where
as at the same concentrations, the
abilites of the germinated wheat
grains extracts ranged 28.0-38.1, 26.8-
41.6 and 44.1-55.87%, respectively.
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Fig.3: Scavenging ability of 70% EtOH extracts from wheat on
superoxide radical. Results were expressed as the average of triplicate

The superoxide radical scavenging
abilities of the germinated wheat
grains were significantly higher than
those of the ungerminated wheat
grains. The highest scavenging ability
occurred with the extracts from the
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germinated Triticum turanicum Jacubz
wheat. Superoxide radicals indirectly
initiate  lipid oxidation  because
superoxide and hydrogen peroxide
serve as precursors to singlet oxygen
and hydroxyl radicals. Hence, the
superoxide radical scavenging ability
of the germinated wheat shown in this
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study suggests that germinated wheat
has beneficial effects for decreasing
the toxicity of superoxide radicals

Hydroxyl radical
activity:

scavenging

The hydroxyl radical is an extremely
reactive free radical formed in
biological systems, and has been
implicated as a highly

damaging species in free radical
pathology, capable of damaging the
biomolecules of living cells. The
hydroxyl radical has the capacity to
break DNA strands, which contributes
to carcinogenesis, mutagenesis, and
cytotoxicity. In addition, this radical
species is thought to be one of the
quick initiators of the lipid peroxidation
process, abstracting hydrogen atoms
from unsaturated fatty acids (27-28).
We investigated the hydroxyl radical
scavenging activity of the 70% EtOH

wheat extracts using the Fenton
reaction (Fig. 4).

The hydroxyl radical scavenging
activities of the wheat extracts
increased in a dosede pendent
manner from the 0.5 to 5 mg/mL

concentration. Over this concentration
range, the scavenging abilities of the
70% EtOH extracts of the
ungerminated  Triticum  araraticum
Jakubz, Triticum persicum Nevski,
Triticum turanicum Jacubz.) was 22.2-
38.9, 29.6-41.8 and 38.5-45.7%,
respectively, where as the scavenging
abilities of the germinated wheat
extracts ranged 37.8-60.2, 37.4-59.6
and 45.2-62.5% respectively.

Table (2) Phytic acid & phenolic (mg/g) content of 70% EtOH extracts from wheat. Results
were expressed as the average of triplicate samples with means + SD, p<0.05.
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Type of wheat

Triticum
araraticum
Jakubz

Triticum
persicum
Nevski

Triticum turanicum
Jacubz

State of
seeds

Un Germ.

Germ.

Phytic acid
(mg/ml)

10+ 0.03

Phenolic
acid
(mg/ml)

9.5% 0.01 13+ 0.01

The hydroxyl radical scavenging abilities of the germinated wheat grains were higher
than those of the ungerminated wheat grains. The results of this examination indicate
that the germinated wheat grains had a noticeable effect for scavenging hydroxyl
radicals; in particular, the germinated grains of Triticum turanicum Jacubz wheat has
a high potential to ameliorate oxidative stress. Therefore, our research confirms that
the wheat grains germination process results a higher radical scavenging and
antioxidant activities than those found in ungerminated wheat grains. The present
study suggests that germinated wheat extracts are useful nutritional antioxidants for
the nutraceutical industry. But further studies are needed to isolate and identify the
antioxidant components within germinated wheat.
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Fig.4: Scavenging ability of 70% EtOH extracts from wheat on hydroxyl radical.
Results were expressed as the average of triplicate samples.
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ABSTRACT

Waraz area is located in the southern
part of the Mawat ophiolite complex
northeast Iraq. The lithologic units
which are mapped and sampled
include volcanic (basalt — metabasalt,
andesite and dacite), plutonic ( gabbro
and diorite ) and ultramafic
represented by hornblende pyroxenite.
The mineral assemblages of the basic
volcanic and plutonic rocks are cpx+
opx + plag + amph +sulfides and
oxides. In the intermediate rock units
the mineral assemblages are plag +
amph + gtz + px + sulfides and oxides
. The major mineral assemblages in
hornblende pyroxenite are cpx + opx
+ hb + sulfides and oxides
Mineralization in these rock units are
either as aggeregates or
disseminated. The primary sulfides are
pyrite,  chalcopyrite ~ with  minor
marcasite and the primary oxides are
magnetite and ilmenite. Textural
relationships confirm two generations
for primary mineralization: early—
formed syngenetic and late formed
epigenetic by the effect of
hydrothermal  fluids. Alteration
produces secondary mineralization
which is represented by covellite,
hematite, limonite goethite and
malachite. Major, trace and REE
geochemistry show that most samples
exhibit HFSE depletion and LILE

enrichment relative to NMORB and
indicate island arc tholeiitic basalt.
Except for dacite samples, the
chondrite — normalized REE patterns
for the study samples have a slight
depletion in the LREE relative to the
HREE ( Lay/Sm y) ava = 0.717  with
negative slope (Lan/Yby) ava =
0.424.). Eu shows negative anomaly
for the basalts and the metabasalts
(Eu/Eu*=0.89) and positive anomaly
for the rest of the samples ( Eu/Eu* =
1.25 ) . Dacite samples are
characterized by LREE enrichment
(Lan/Smy) ava.=3.515 with positive
slope(Lan/Yby)ava.=4.615 and positive
Eu anomaly (Eu/Eu* =1.08 ).
Tectonic  discrimination  diagrams
indicate low Ti-island arc-boninite or
supra-subduction environment and a
depleted mantle source for the study
area. This is confirmed by Zr/Y ratio
(ava. Zr/Y for study rocks = 1.311) if
compared to Zr/Y ratio of the primitive
mantle (PM) which is equal to 2.46.
Geochemical  characteristics of the
immobile trace elements and the REE
indicate that the mineralization in the
Waraz area is of Cyprus-type.

Key words: Mawat  ophiolite,
syngenetic, epigenetic, arc setting.
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INTRODUCTION

Waraz area has a specific geologic
significance because of the evidences
of existence of copper mineralization,
such evidences made the State
Company of Geological Survey and
Mining to set up the first exploration
borehole on Waraz Hill by the end of
1980’s.

Waraz is located within the Mawat
ophiolite complex (Fig.1), specifically
in the southern part of Mawat ophiolite
between longitudes (45°30°00"") and
(45°31°307") and latitudes (35°46°507")
and (35°47°257).
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Figure 1: Location of the Studied Area.

The ophiolite of Mawat covers about
250km2 within the Iraqi Zagros sutures
zone ( 1ZSZ ) ( 1) northeast Iraq ,32
km northeast Sulaimaniyah City
(Fig.2a), and it represents one of the
complexes of the Tethyan ophiolite
and part of croissant ophiolite ( 2)
which extends from Semail ophiolite of
Oman to Troodos ophiolite of Cyprus
passing through Iraq, Iran , Turkey and
Syria .
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The ophiolite comprises the upper
thrust sheet of Mawat nappe (Albina —
Cenomanian), (3, 1), and consists of
600 — 1000 m of basalt, and
metabasalt intruded by plutonic
complexes of ultrabasic pyroxenite |,
layered and massive gabbros , diorite ,
dolerite dikes and late- stage
plagiogranite.

Gabbro is the largest unit including
banded gabbro intruded to the east by
coarse massive gabbros. This s
followed by ultramafic dunite and
peridotite which are variably
serpentinized. The western contact of
the banded gabbro with the
metavolcanics is a north — south
trending shear zone and along this
shear zone the gabbro is highly
deformed and brecciated and intruded
by basic -acidic intrusions (4, 5, 6).
Jassim 1973 (7) assumed that the
gabbro was emplaced into the
metavolcanics during the final stages
of solidification resulting in marginal
shearing along the contact.

In this paper the field, the petrographic
and the geochemical data including
major, trace and REE are used to
identify the different lithologic units in
the area and to shed light on the
geochemical behavior, petrogensis of

the rock wunits as well as the
associated mineralization.

Lithologic Units:

Several rock units where

mineralization exists were mapped
and sampled (Fig. 2, a and Fig.3)
these units are categorized as follows:

1- Volcanic and Meta-volcanic:

Basalt and metabasalt expose in the
northern and northeastern part of
Waraz village (Fig.2b). The basalt is in
the form of pillows extending for 1-1.8
m. with a total thickness of 5-10 m.
Metabasalt covers several horizons
and is variably deformed and cut
across by lensoid epidosite, dacite,
diorite dikes, quartz veins and
hornblende pyroxenite .

354755

3647 00

453000

Figure 3: Topographic Map Showing the Locations of the Samples

in the Studied Area

Andesite occurs in a wide range and is
deformed and foliated in some parts. It
occurs as concordant dikes with
variable thicknesses reaching up to
tens of meters, and extends for more
than one kilometer. Stains of malachite
are common. Fine dacite ranging in
thickness from 20 - 30 m. and
extending for 500m. showing stain of
malachite is also observed.
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2— Plutonic Units:

These include gabbro and diorite. The
gabbro is coarse grained , highly
deformed and occurs as thin layers
several meters thick and extends for
about 100m.Coarse grained diorite
dikes are observed in contact with the
metabasalt on both sides, ranging in
thickness between 25 — 30 m. and up
to 100m. long. These diorite dikes
contain veins of quartz (Fig.4).

Firury (55 Cantact of Herabiende Pyroxenite pnd Sate

In addition to these units, lenses of
slate are observed in the southwestern
part of the study area with 4m. thick,
and extending for 200m. They are in
contact with the hornblende pyroxenite
below and the meta- basalt above
Very thin veins of epidosite are
common  throughout the area
particularly within the meta -basalt and
Wigure ): Lixgy Qusrte vela tn Disxidg andesite. These veins are considered
as hydrothermally formed consisting of
interlocking epidote and quartz.

Petrography

3-Ultramafic Plutonics:

For petrographic study one hundred
and seventy samples were collected

These are represented by hornblend covering the rock units of the study
pyroxenite and are considered a part area and examined by polarized
of the ultramafics of Mawat ophiolite microscope  using refracted and
(8). The hornblend pyroxenite reflected light.

comprises two sub-units; one is in The basalt and metabasalt consist of
contact with p_lllow basalt below and fine clinopyroxene (cpx.) (Fig.6-a) and
slate above (Fig.5) and has a smooth plagioclase (plag.) as major phases.
weathered grey surface and coarse The clinopyroxene (50% vol.) is
grained texture. The second subunit partially  altered into  secondary
occurs as thin layers, several meters hornblende and chlorite. The
thick striking to the northeast, highly plagioclase (35% vol.) with
deformed and it is in contact with the composition (An 65=ANgs) is

metabasalt and the andesite. occasionally altered into epidote and

have deformation lamellae. Rare
primary  amphibole (hornblende)
occurs as prismatic crystals with some
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showing alteration in to actinolite along
the cleaving traces or forming zonation
(Fig. 6-b). Very fine olivine is also
encountered. Porphyritic texture is
dominated by clinopyroxene and
plagioclase phenocrysts. Amygdales
filled with secondary quartz (gtz), and
poikilitic texture are also observed.

In andesite and dacite samples , the
plagioclase is the major phenocryst
(56% vol.) altered in some samples
partially into epidote and sericite
followed by quartz (10% vol. ) which
are of variable sizes, euheral with
some showing anduluse extinction
and serrated boundaries indicating
ductile deformation controlled by
subordinate crystal plasticity ( Fig.6 -c)
. Hornblende is the main mafic phase
occurs as prismatic subhedral to
anhedral crystals. Pyroxene found
occasionally in some andesite
samples showing alteration along the
cleavage traces into secondary
amphibole. Porphyritic,
glomeroporphyritic and porphyroclastic
textures are common in both andesite
and dacite. The porphyroclastic texture
consists of spindle shape phenocrysts
of  plagioclase  surrounded by
brecciated plagioclase (Fig.6- d)
indicating plastic deformation and
dynamic recrystallization.

The major mineral phases in gabbro is
the pyroxene both clinopyroxene and
orthopyroxene, the former is the most
abundant (augite and diopside) with
some partially altered to chlorite. The
orthopyeoxene (hypersthene) appears
as anhedral to subhedral crystals.
Subhedral plagioclase with
composition range (An;;—Angz) is the
second major phase. Very rare
secondary amphibole after the
pyroxene is also observed (Fig.6-e).
Ophitic—subophitic texture is common
(Fig. 6 -f) associated with piokilitic and
intergranular texture.
Subhedral-anhedral prismatic crystals
of plagioclase make the major phase
in diorite with some partially altered in
to sericite. Quartz aggregates with

variable sizes with minor amounts of
microcline are also observed. The
clinopyroxene is the mafic phase being
anhedral-subhedral and some partially
altered to amphibole and chlorite (Fig.
6- g). The primary amphibole shows
schiller structure where iron oxides
inclusions arranged along cleavage
traces (Fig. 6- h).

Hornblende pyroxenite consists mainly
of clinopyroxene (70% vol.)
represented by augite which has
euhedral — subherdral forms. Prismatic
hornblende making 10% vol. found as
euhedral- subhedral grains with some
showing zonation, some are altered
partially or completely into chlorite and
some enclosing euhedral opaque
minerals evident of syngenetic
crystalization (Fig. 6 -i). Subordinate
olivine and orthopyroxene appear as
minor phases mostly altered into
serpentine.

Mineralization

Pyrite and chalcopyrite are the most
abundant primary copper minerals in
rock units with minor amount of
marcasite. The primary oxides are
represented by magnetite  with
subordinate amounts of ilemenite.
Secondary minerals are goethite,
covellite, hematite and limonite. In
general much of the sulfide — oxide
mineralization at the area is found to
be either as crystal aggregates of
different forms and sizes or as
disseminated.
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AwWr1.2

Fig-6

a: Hornblend crystal showing zoning, (P.P.L.) (100X), ),,Metabasalt, sample.

b: Quartz phenocrysts appearing as anhedral crystals with serrated boundaries
(XN (T00X), Dacit, sample.

c: Porphyroclastic texture consistsing of phenocrysts of spindle-shaped surrounded
by fine brecciated grains of the same minerals, (P.P.L.) (50X), Andesite, sample.

d: Pyroxene altered to hornblende (X.N.) (50X) , Gabbro sample.

e: Subophitic texture, pyroxene crystals are partially enclosed in feldspar crystals
(X NITO0X) , Gabbro sample.

- Clinopyroxene phenocryst partially or completely altered to amphibole and
chlorite minerals (X.V.) (100X) , Diorite sample.

g: Schiller structure in hornbiende (P.P.L.) (100X), diorite sample.

h: Hornblend crystals enclosing euhedral opaque minerals, partially or completely
altered to chiorite ,(X.N) (100X), ), Hornblend pyroxenite, sample
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In the basic and ultrabasic units, pyrite
is the most abundant and is observed
as  euhedral-subherdral granular
aggregates. Chalcopyrite is
disseminated irregularly  scattered
through these rocks and also found as
inclusions within the pyrite (Fig.7-a).
On the other hand, fine grains of pyrite
and marcasite are trapped into the
chalcopyrite forming poikilitic texture
(Fig.7-b). Secondary malachite after
chalcopyrite is found at or near the
surface filling the fractures (Fig.7-c).

= A e [t

Goethite with minor limonite are
observed as alteration product of
pyrite and chalcopyrite (Fig.7-d) and
some chalcopyrite are replaced by
secondary covellite forming rim-
replacement texture (Fig.7-e). Both
primary and secondary oxides are
encountered in these units. Magnetite
is the dominant primary oxide found as
disseminated grains. limenite s
associated with magnetite as either
individual grains or as exsolution with
magnetite (Fig.7-f) Oxidation of pyrite
and magnetite form secondary
hematite and goethite which under the
effect of metamorphism recrystallized
forming magnetite again (9). This is
observed as magnetite rim around
pyrite (Fig.7-g).
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Pyrite is also observed to be the most
abundant sulfide mineral in the
intermediate rock units and found as
euhedral - subhedral grain aggregates
as well as brecciated due to the effect
stress. Grains of chalcopyrite and
magnetite of variable sizes are
observed trapped into the pyrite grains
as inclusions (Fig.8-a), also exsolution
texture between pyrite and
chalcopyrite observed (Fig.8-b).This is
considered as evidence of
simultaneous  crystallization (10)
.Pyrite had been partially replaced by
goethite forming island - shaped
texture (Fig.8-c) and as consequence
of oxidation, some of the pyrite grains
are completely replaced by goethite as
pseudomorph.This could be attributed
to the oxidation of pyrite by supergene
solution ( 10 and 11). In diorite
samples, pyrite is partially or
completely replaced by goethite and
hematite forming rim and
veinreplacement texture (Figs. 8-d and
e). Primary magnetite and ilmenite are
found as euhedral - subhedral
aggregates and as exsolution texture.
Secondary covellite is found forming
rim around the chalcopyrite and
magnetite  (Fig.7-f and  Fig.8-f)
According to Stanten, 1972(12) this
indicates several geological
environments. Throughout the
epidosite veins, pyrite is also the most
abundant forming euhedral grains
whereas the chalcopyrite shows
irregular grains of variable sizes
disseminated in the groundmass within
the epidosite. Secondary goethite is
observed coating the pyrite grains as
rims and in some parts the pyrite
forms islands enclosed within the
goethite  with  rhythmic  zonation
indicating gradational alteration.

Oxidation of pyrite by supergene
solution forms goethite pseudumorphs.

Geochemistry

Major, trace and rare  earth
elements(REE) analysis of total 19
representative rock samples of the
rock units in the area were selected for
chemical analysis and had been
acquired by Inductively Coupled
Plasma Mass Spectroscopy (ICP-
MS) — thermo 0 -X 7 at the (OMAC)
laboratories in Ireland using fusion and
aqua regia method for digestion .

Detection limits are generally of 0.01%
for the major elements and 0.1 ppm for
trace and REE. Sample locations are
illustrated in figure 3 and their
assigned names and corresponding
major  concentrations in  weight
percent, trace and REE values in
ppm., are presented in table -1.
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a- Frclusion of chalcopyrite and magretite in pyride, (XN)
(168X), im andesite

b- Fasolution intergrowth soxture of chalcopyrite and py rite,
(X._N) (108X}, im andesite .

= Fedand shape texture of pyrite and chelcopyrite, (X.N)
(108X}, in amdesste

d- Riwereplacement texture of pyrie by khemeatite (X.N)
(168X) , ire divorite.

= Vems of secodary pocthite im pyrite, (XN} (188X) in
diorite.

o Rime-replacesment Sexture of chaloopyrite by covellie,
QLN (168X), im dacite .
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Table -1: Concentration of Major (in wt%),Trace elements ,REE (in ppm) and

elemental ratios of the analyzed samples. (B.L.L.=Below detection limit)

m Mo Basit and Metabasalt Andesite Dacite Dicrite
Oxide wo | w3t | weHt | wsz | wrs | wrs | wee | was | wrar | w2 | wer
SiO; 5063 | 5450 | 4941 | 56.96 | 5997 | 5893 | 6679 | 6492 | eoay | 5191 | 6179
A0, 1421 | 1137 | 1554 | 1452 | 1438 | 1463 | 1174 | 1279 | 1377 | 1478 | 1312
Tio: | 028 | 022 | oss | w©6a | 021 | 072z | 0v1e | o022 | o3z | 916 | O8O
FeOt 891 | 901 | 1847 | 708 | 784 | 707 | 628 | s13 | 775 | 22 | 599
‘MgOo 078 | 876 | 753 | 507 | 221 | 221 | a2 | a75 | 3e2 | 373 | 4
MnO 043 | 017 | o027 | 020 | 018 | 004 | 013 | 016 | 002 | 004 | 014
ca0 1007 | 1078 | 250 | 745 | 81e | €42 | 401 | sv2 | 33 | 579 | 475
KD | o023 | oo | o1 i | 308 | zor | 2oe | 341 | 2es | 209 | 207
| nNa©O 247 | 187 | 299 | 424 | 143 | 345 | 203 | 304 | 348 | 32 | 349
P20, 002 | 002 | o004 | 002 | 003 | 004 | 010 | cos | 001 a05 | 005
LOL 149 | 136 | 524 | 286 | 191 | 19 | 211 | 206 | 49 | 22 | 474
Total 992 | 982 | o997 | 996 | 993 | 993 | se7 | 1002 [ 1woe | '%02 | 1006
o Trace and REE (ppm.} .
Ba a5 | 125 | 81 147 | 28 | 218 | a0 | 357 | 281 | 4023 | 83
Rb sz | 12 | s 20 | 8 | 27 14 12 47 08 | 70
s 1158 | 52 529 | 1048 | 3578 | 659 | 223 | e84 | 779 | 130 | 613 |
Ti 1678.6 | 1319 | 32074 | 3837 | 1256 | 43165 | 11391 | 1319.0 | 22182 | 9592 | 3507
v | e | <02 0.4 04 | <01 | 01 7.6 53 0.2 05 | 02
Co 13 7 28 14 11 a0 15 32 60 | 26 13
cr | 1170 | 3m0 82 103 | 238 &8 411 | ses | 1s7 123 | 62 |
| cu 14 | 43 179 57 | 1916 | 372 | 4sr7 | 3211 | 173 | 289 | 238
Ni 77 12 33 11 11 5 | 18 | 157 11 121 5.0
v 235 | 220 251 203 | 257 | 210 | 3se | 383 | 112 142 | 132 |
Y 111 | 74 138 | 121 | 75 | 27 | 1a7 | 138 | 48 27 80
zn 18| 11 119 | 6 | 32 7.0 43 27 123 63 | 267
z: 82 | s3 194 | 185 | 81 | 221 | 207 | 223 | 98 348 | 234
Pb 5 # | = 60 | 50 <3 7.0 30 | 19 15 40
La 11| <05 08 | or | o7 i1 | & 9.4 03 | 386 | 08
Ce 24 | o8 25 25 | 1.8 06 | 100 | 103 | o7 ise | 27
Pr 02 0.1 05 04 | 03 | <01 18 19 | <01 73 | 04 |
Mg 12 | o0s 23 23 | 15 | o4 7.1 7.8 05 | 276 | 22
sm 06 | 04 10 oo | o6 | o3 15 16 | o2 60 | o9
Eu 02 =01 04 | 04 0.5 =01 0.5 0.6 <0.1 1.2 04 |
Gd 16 | 06 | 15 13 | 08 | 02 1.8 18 0.3 59 | 10
To 02 | o1 0.3 02 | o2 | <01 | o3 04 | <01 08 | 02
Dy 15 | 14 20 18 | 1.4 0.4 1.7 18 07 50 12
Ho o4 | 03 05 04 | o3 0.1 0.4 05 0.2 11 02
Er 1.2 0.9 1.5 14 | 08 0.3 13 1.4 06 32 | 08
Tm 02 | of 03 | 02 | o1 | <01 | o2 02 01 | 05 | 01
Yb 13 | oe 18 15 | 10 | os 13 14 | os 35 | 10
Lu 0z | 63 | o3 02 | 0.1 02 0z | o3 o1 | o5 | o2
Zsty 0730 | 0732 | 1408 | 1520 | 108 | 138 | 141 | 162 | 209 | 120 | 283
Law/Smy 108 |BDL | 052 | 050 | 092 | BDL | 344 | 379 | BDL | BOL | 057 |
Lawyby 061 |BDL | 032 | 033 | 050 | BDL | 441 | 482 | BODL | BDL | 057
 EwEw | 0789 |BDL | 0999 | 113 | 221 [BDL | 093 | 108 | BOL | BOL | 129
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Table -1 continud

w Hernblende pyroxenite Gabbro Quartz vein
_Oxide w1 W 16 wi2 WES wa W55 w15 W63
Si0z 43 62 42.9 396 | 412 | 518 | 544 94.3 8849
Al 9.88 211 126 | 114 13.8 132 2.3 4,56
TiOy D20 0.34 0.41 069 0.37 023 | 000 | 002
_ FeOt 10.6 127 15.6 14.2 901 | 9.88 0.36 0.99
MgO 11.9 125 | 124 126 10.5 86 0.07 0.16
MnQ | D47 0.33 0.22 0.21 0.17 013 | 0.003 | 0.01
Cao 12.04 13.4 11.8 138 | 82 5.02 1.2 2.15
K0 0.14 0.02 0.03 0.04 0.2 3.1 <0.01 1.03
Na.0 2.52 0.24 1.62 0.04 38 31 0.05 0.19
Py0s 0.01 004 0.04 0.08 001 | 003 | 001 <0.01
LO.L B.O7 4 .88 5.59 601 | 198 | 25 0.4 0.47
Told gas | 1006 98.6 1002 | 997 | 1004 98.7 98.9
Trace and REE (ppm
 Ba | B2 11.5 11.2 11 369 18.7 1.2 27
Rb 21 0.3 0.3 gz | 23 0.6 <0.5 =0.5
Sr 87 | 1208 178.5 B19.9 | 1008 | 757 1.5 1.9
Ti | 1199.0 | 20384 2358 | 41367 | 22182 | 13788 | 00 119.9 |
u 0.1 0.7 0.1 02 | <04 | <0.1 <0.1 =0.1
Co 6.0 10 29 30 26 12 1.0 13
cr 1094 | 787 561 82 780 783 | 363 | 45
Cu 25 1353 12565 1106 | 621 62 18 57
Ni M4 | 30 45 25 57 53 6.0 7.0
v 170 417 391 403 215 180 5.0 S il
Y 86 121 131 150 | 75 6.5 <05 | <05 |
| Zn 9.0 17 s8 | 15 27 16 20 g |
I | 46 7.3 16.0 225 10.3 47 | 08 <0.5
Ph 8.0 60 | B0 | 4 | <« | 3 3 =3
s | o7 | 1.8 1.10 08 01 0.3 <0.5 <0.5
Ce 1.2 2.9 25 25 14 | 08 <0.5 <0.5
Pr 0.2 0.5 0.4 05 | 03 0.1 =01 <0.1
Nd 11| 2 24 2.4 15 08 <0.1 <0.5
Sm 0.4 1.0 1.0 14 0.7 0.5 =<0.1 =0.1
Eu 02 | 04 0.5 | o8 0.4 0.2 =0.1 =0.1
_Gd | oF | 13 1.3 1.4 0.9 0.6 <01 <.1
| Th 0.1 0.3 0.3 04 0z 0.1 | <01 <0.1
Dy 1.0 1.7 1.8 2.2 1.4 1.0 <0.1 =0.1
Ho 0.3 0.4 0.4 0.5 0.3 0.2 =0.1 =<0.1
|  Er 1.0 1.2 1.3 1.6 048 07 | =01 | =0
Tm 0.1 0.2 0.2 0.3 0.2 0.1 =0.1 =0.1
Yb i S I 7 1.5 1.8 1.1 1.0 =0.1 =(.1
i Lu 0.2 0.2 0.2 0.3 0.2 o1 | =01 <0.1
Zrly 0535 | 143 122 | 150 | 128 | 0723 | BOL | BDL
Law/Striy 1.13 1.186 0.71 0.66 027 | BDL | BDL | BDL
Lawlybr 045 | 0.86 0.53 0.30 020 |BDL | BDL | BDL
EwEy" 1.155 1.07 1.34 178 | 154 | 1116 | BDL | BD.L
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1- Major and trace elements:

Petrographic study and chemical
analysis (table -1) show that the study
area undergone deformation and
alteration partially in the majority of the
samples , where the major elements
(except TiO2 and Al203) and the large
ion lithophile elements (LILE) are
mobile during alteration and
metamorphism whereas the high field
strength elements(HFSE) and the rare
earth elements(REE) are immobile in
aqueous fluids and hydrothermal
alteration,(13,14).This is obvious form
the loss on ignition( LOI) values , so
the emphasis will be on those
elements which are immobile in the
petrogenetic  study. SiO, ranges
(excluding the quartz veins) from 39-
66%. The relation of SiO2 with the
majority of oxides and trace elements
is not so clear due to the gain and loss
of elements during alteration and
metamorphism , MgO shows poor
negative relation with both FeO and
TiO2 reflecting the involvement of
these elements in the fractionation
process . On the other hand, the
positive relation of MgO with CaO and
Cr reflects clinopyroxene and olivine
crystallization whereas the Al203 and
CaO relation clearly indicates
plagioclase crystallization.

Most analyzed samples exhibit HFSE
depletion and low Zr/Y (Table -1)
implying depleted mantle source (15).
Copper exhibits very wide range (14-
12565 ppm) and has negative relation
with MgO, Co and Ni. This could be an
evidence of segregation of immiscible
melt (16).

Primitive mantle and normal mid-
ocean ridge basalt (NMORB) -
normalized trace element spider
diagrams show LILE enrichment (Figs.
9 and 10), (the normalization values
are those of Sun and Mcdonough,
1989)(17) .Being mobile , the
concentrations of these elements may
probably affected by any secondary
process and hence reflect involvement

of these elements to the source melt
during subducation process (18, 19,
20). On the other hand, the immobile
HFSE which are plotted to the right in
the spider diagrams have depleted
nature compared to the LILE .In
figures 9 and 10, the HFSE and the
heavy rare earth elements (HREE) lie
parallel but at lower level than the
MORB indicating oceanic island arc
tholeiitic basalt and also reflecting the
pre-subduction characteristic of the
source mantle, (21, 18, 22, 23).

Ti, Zr, Y, and P show negative
anomalies reflecting crystallization and
removal of accessory phases such as
Ti- bearing oxide, hornblende, and
apatite causing magma to become
depleted in these elements (18).

2- Rare earth elements (REE):

Table -2 is the chondrite— normalized
REE values and figure -11 is the REE
pattern for basalt , andesite diorite and
hornblende pyroxenite. In general the
pattern shows a slight depletion in light
rare earth elements (LREE) relative to
heavy rare earth elements( HREE); (
Lay /Smy) ava = 0.717 with negative
slope (Lan /Yb N)ava = 0.424 ( table -1).
Eu displays positive and negative
anomalies which is estimated form
Eu/Eu* value (Eu* values were taken
from Rollinson, 1993(24) (Table -1).
Basalt samples show negative
anomalies (Eu/Eu* = 0.89).This
indicates cummulative effect of
plagioclase fractionation (25, 26) while
the rest of the samples show positive
anomalies (EU/Eu* 4. = 1.25) which is
characteristic of high level modal
concentration of plagioclase (27). The
over- all concentration of the REE are
slightly higher (2- 10 x chondrite ) and
their patterns resemble the patterns of
basaltic rocks from Khog ophiolite of
northwest Iran (28) and that of Semail
ophiolite (29).
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Figure 11: Chondrite- normalized REE pattern for the studied rocks .
Normalization values are those of Sun and McDonough, 1989.
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Table 2: Chondrite- normalized values of the REE for the studied rocks .
Normalization values are those of Sun and McDonough, 1989 ( B.D.L = Below
Detection Limit ).

[Sample ['w
No | WO | Wet | BHA | W57 | W75 | W24 | W25 | War | W2 | W67 | W1 | Wi2 | W63 | W9 | WS5

la | 4641 | BDL | 3376 | 2954 | 2954 | 33756 | 39662 | BOL | 16287 | 3376 | 2954 | 4641 | 3376 | 2532 | BDL |
Co | 3822|1307 | 4085 | 4085 | 2041 | 1634 | 1680 | 1.144 | 27.124 | 4412 | 1.961 | 4,085 | 4085 | 2352 | 1307
Pr | 2105|1053 | 5263 4211|2158 | 18974 | 20 | BDL | 76842 | 4211 | 2105 | 4211 | 5263 3156 | 1,083
Nd | 267 [ 1713 | 4925 | 4925|3212 | 15203 | 16702 | 1071 | 91 | 4711|2356 | 613 | 5139 ;:_2.124_;",_.713#
Sm | 3922 | 2614 | 653 | 5882 | 3922 | 9804 | 10458 | 1.307 | 39.216 | 5882 | 2614 | 653 | 7.19 | 4575 | 3268 |
Eu |38 |BDL| 69 | 69 | 8621 | 8621 10345 | BOL | 2069 | 69 | 3e8 | 8621 [ 13793 | 69 | 3448 |
Gd | 4866 | 29 | 7209 6325|3893 | 8759 | 8750 | 146 | 2871 | 4866 | 3406 | 5326 | 6813 | 43 | 2.92[
To | 5348 | 2674 | 8021 | 8021|548 | 8021 | 8.021 | BOL | 24.064 | 5348 2674 | 8021 | 10895 | 548 | 2674
Dy | 5906 | 4331 | 7.7 | 748 | 4331 | 6693 | 6693 | 275 | 19.685 | 4724 | 3937 | 7.087 | 8661 | 6512 | 387
Ho | 7067| 53 | 8834 | 7067 | 53 | 7.067 | 7067 | 353 | 19435 | 3634 | 53 | 7.067 | 881 | 53 | 36%
Er | 7251|5438 | 0.063 [ 8450 | 5438 | 7.855 | 7.855 | 3625 | 19335 | 4834 [ 6042 | 7.056 | 9668 | 5438 | 423
Tm | 7843 | 3922 | 11765 | 7843 | 3022 | 7843 | 743 | 3922 | 19608 | 3922 | 3.22 | 7.843 | 11.765 | 7.643 | 3922
Yo | 7646 | 5294 | 10560 | 8.824 | 5862 | 7647 | 8235 | 4706 | 20,588 | 5.882 | 6471 | 8824 | 11176 | 6471 | 5882

Lu | 7.874 | 7874 | 11.811 | 7.674 | 3.937 | 7.874 | 7.674 | 3.937 | 19.685 | 7.847 | 7.874 | 7874 | 11811 | 7874 | 3.957

The chondrite— normalized REE
pattern for two dacite samples (Fig.12)
is different from the rest of samples
analyzed. The pattern shows LREE -

enrichment relative to the HREE with ' ,

over-all higher concentration of the é e

REE (6-40 x chondrite), Lay /Smy = - ' - : i
3.515, positive slope ( Lay /Yby = i

4.615) and positive Eu anomaly (Eu/ Sk
Eu* = 1.08). This could be attributed
to the fractionation of the parental
magma under low oxygen fugacity
(fO2), or to different source (30, 31).

i B W B B m W o W EF W R

Figaie 13 Chandrite- sormalived REE pattern for twi dachie samples.
Mormatation valoes ase (his of San end McDensugh, 1959,



International Journal for Sciences and Technology Vol.5, No. 4, December 2010 41

Petrogenesis remains constant in altered as well as
in fresh rocks (24, 33) .
Various discrimination diagrams are
presented is this study utilizing
elements unsusceptible to alteration e

and metamorphism to identify magma
series and tectonic setting: ol -
Zr-P205 diagram of Winchester and v Ll
Floyed 1976(32) (Fig.13) shows the | —
tholeiitic nature of the study rocks. In " Bl bool
Ti-V plot after Shervais, 1982(33) é s ]
(Fig.14 ) it is also observed that the 8 o ikl
majority of samples display tectonic i , W
distribution spectrum within the field of el 11 B LS
low —Ti island arc tholeiite or boninite i) Thilriticbacdl || gty
(low — Ti— IAT bon.) and island arc pepl Sipe st e o |—
tholeiite ( IAT) fields with one or two i 1 £ 1 =
samples lying within MORB field . o il _|
Such behavior is characteristic of
back- arc basin basalt (33) .Being Figure 13: Plads of analyzed samiples on POs-2r Dingram.
immobile elements during alteration { Adier Winchester and Flayd, 1976),
and metamorphism, the ratio Ti/V

F |

nnnnn

Figury 14; Samgdes hnafions oo Th- ¥ Iiggram [ARer Shervals,

T EA BN = Tack Are Beass FBasdl aind O = Cheesinke Bland Basale

The study samples plot in the field of
both Ti/V <20 and Ti/V < 10 ( Fig.14)
which represent boninite or supra-
subduction environment. TiO, — MgO
plots ( after Laurent and Hebert, 1989
)(34), ( Fig. 15) and TiO, -Zr
plots ( after Pe-Piper, et al, 2004 )(35),
( Fig.16) also confirm the low- Ti
nature of the study rocks.

From the geochemical study
using various discrimination diagrams,
we conclude that these rocks



International Journal for Sciences and Technology Vol.5, No. 4, December 2010 42

represent island arc tholeiite. The very
low concentration of the REE and e — -

HFSE and the LILE enrichment nature s011 plat

evident that they are derived from a ! ' N

depleted mantle source. The plots of g 1 . o |
the samples on Y- Zr diagram (after -

Abu Hamatteh 2004) (36), (Fig.17) a

emphasizes the depleted nature . Zr/Y o I:"‘

ratio for the study rocks ranges from 1—' e i
0.535-2.087 (Table -1), is low - . S—
compared to Zr/Y ratio of the primitive B ts Sl wi amer teer awan ms e |

mantle (Zr/Y of PM= 2.46).

I I | ANer Abs-llnmaiteh, 2004}, "M represent primitive mantle after San

L
e wnd Mcikonsugh. 1989,

Figure 17: ¥-Fr plois shswing the depletion wature of the studied rocks

Origin of mineralization:

: e T In the absence of direct evidences of
CI e S — eiir the conditions of temperature,
' : ) i pressure and fluid inclusions our
L ol B A preferred modal for the origin of
e mineralization is based essentially on
petrographic and geochemical

Fipure 15: Plots af snalyzed samples an Toll; = Mipg(h dimgrams of Laorend Characteristics and hence we ConSider
and Hebert, 1989). much of the mineralization to be either

directly by magmatic segregation or

through hydrothermal fluids .The

former usually occurs in magma

chamber within deep-seated intrusive

_ bodies and differentiated while the

= = crystals mush were derived into
BT M magma chamber walls or roof. (37,38).

. Differentiation causes enrichment of

_ ] e I MoRs the magmatic fluids with Fe, Ti, Cu
] o G1AT and volatiles which are collected in the
! interstics of the previously formed
mineral grains or injected into shear
| zones, probably due to silicates un-
; — % mixing with sulphide-oxide minerals
RTINS ... P e during magmatic evolution (39, 40).

it Bk b awil AmE N oW wRn This is observed by sub- rounded

' | grains of pyrite and chalcopyrite and

3 Sl : cut across the earlier formed minerals.
i~ T b Cr and Ni decrease as Ti increases
(Table-1) which indicate that the melt

is enriched with Ti at the late stages of

magma fractionation reaching

maximum when magnetite begins to

crystallize. The exsolution texture

between magnetite and ilmenite (Fig.
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7-f)  reflects the  simultaneous
crystallization of both minerals
Significant supply of oceanic crustal
materials during subduction together
with sea water supply cause increase
of oxidation. This is accompanied by
hydration of the mantle source and the
generated magma in arc setting by
different mechanisms including the
subducted slab which is considered an
important contribution to the
mineralization process by
hydrothermal fluids causing the
formation of fine irregular mineral
grains on the walls of cavities and
within fractures surrounding the early
formed minerals as well as comb-
shaped mineral grains of pyrite and
chalcopyrite.

Accordingly, two generations of
sulfides and oxides are recognized;
the early (syngenetic) — formed pyrite
as large sub- idiomorphic aggregates
in which the individual crystals impinge
on one another. Inclusions of
chalcopyrite, magnetite and silicate
minerals within the pyrite grains are
very common (magmatic
segregation).The second late
(epigenetic)—formed sulfide and oxides
appears as smaller (<1mm )
idiomorphic crystals of pyrite
chalcopyrite and magnetite free of
inclusions (37). Extensive alteration,
largely by supergene solution, and
oxidation produced large amounts of
secondary minerals (covellite, limonite,
hematite, malachite and goethite). The
textual relationships of these minerals
reflect their secondary origin; goethite
forming rim-core replacement
pseudomorphic textures for pyrite and
chalcopyrite and as vein filling .Gilbert
and Park, 1986(38) Borg, 2004(11)
consider that replacement of goethite
for the primary pyrite is common under
oxidizing condition as weathering
product of iron — bearing minerals .
Alteration of chalcopyrite in to covellite
throughout the studied rock units is
recognized as rim- replacement
texture and as fine inclusions within

the chalcopyrite (Figs.8-g and f).
Malachite after chalcopyrite at or near
the surface is also very common. Klein
and Hurlburt, 2002(41) had stated that
chalcopyrite alters into malachite at
low temperature condition and
oxygenated meteoric water.

The geochemical characteristics of the
igneous rocks that are associated with
mineralization can be used to identify
the tectonic environment in which
mineralization were formed. This
depends mainly on the concentration
of certain immobile trace elements
such as Ti, Zr, Y, P,Os and REE,
which remain stable during the
processes of alteration and
metamorphism. Pearce and Gale,
1977(42)classified sulphide
mineralization accordingly into four
classes which are: 1- Cyprus -type
including Cyprus, Oman and Betts
Cove , 2-Looken -type formed at back
— arc basin centers, 3- Joma- type
possibly formed in small ocean of Red
Sea — type, and, 4- Gjersvik —type
including Gjersvik, Buchans, Noranda
and Lynn Lake possibly formed during
an early stage of island arc evolution ,
later during island arc evolution or in a
Precambrian basin .The low
concentration of the HFSE ,the LREE-
depleted nature(Lan/Smy)ava.=0.717
with negative
slope(Lan/Yby)ava.=0.424,and Cu >Zn
(average Cu concentration=1415ppm.
compared to Zn average
concentration=26ppm.) of the study
rocks together with the mean
concentrations of certain  trace
elements:(Ti:2139 ppm., Zr:14.9ppm.,
Y:10.3ppm. Cr:4392ppm.and
P205:0.04% )of the study rock units in
Waraz area are all considered the
mineralization to be the characteristics
of the Cyprus-type (43,44)
representing supra-subduction zone or
back-arc spreading formed during
early stages of arc development.



International Journal for Sciences and Technology Vol.5, No. 4, December 2010 44

CONCLUSION

1- Field and petrographic studies revealed

different rock units in Waraz area
where mineralization occurs. The units
which are mapped and studied are
represented by: volcanic including
basalt-metabasalt, andesite and
dacite; plutonic represented by gabbro
and diorite and ultramafic hornblende
pyroxenite.

2-Two types of primary mineralization

occur in the area; sulphides which are
represented by pyrite and chalcopyrite
mainly with subordinate marcasite
and; oxides which are magnetite
mainly. Both  occur either as
aggregates or disseminated and as
vein fillings. According to textural
features there exist two generations of
primary mineralization: syngenetic and
epigenetic. The alteration of these
primary phases by supergene
solutions forms secondary minerals
which are represented by covellite,
hematite, goethite, limonite and
malachite.

3- The geochemical study showed that the

study rocks represent island arc
tholeiite and has REE and HFSE
depletion and LILE enrichment evident
that these rocks are derived from a
depleted mantle source and are
characterized by low Ti-island arc
boninite  or  supra-  subduction
environment.

4- The concentration of certain immobile

trace elements such as Ti, Zr, Y, P,Os
and REE characteristics of these rocks
related to sulfide-oxide mineralization
indicates that they are of Cyprus-type.
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ABSTRACT

The area of changing international
mineral competitiveness has attracted
growing attention among mineral
economists. The main purpose of this
paper is to examine the factors that
have affected the competitiveness of
the phosphate industry and to
compare Jordan Phosphate Mines
Company (JPMC) with its peers in the
global market.

A questionnaire survey was
undertaken with Jordan phosphate
Mines Company makers and the
results were evaluated by using
frequency tables, Likert scale of
comparisons and hypothesis testing.
Findings showed that competition
between the existing companies in
JPMC industry was fierce with many
similar-sized companies, low entry and
exit barriers, increasing threat from the
substitute products, and Results
showed that JPMC has a favorable
advantage on the bargaining power of
suppliers, threat of substitutes and
threat of entry. However, it doesn’t
have a favorable advantage on the
bargaining power of buyers and rivalry

among competitors. Depending on the
literature and the questionnaire
findings, a number of strategies were
recommended to JPMC, which can
also be adopted by the companies in
other developing countries.

cobalt ions from polluted water with
high efficiency.
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INTRODUCTION

Phosphate is an important source of
income for Jordan. Together with
potash its products are the major
outputs of the nation’s mining sector.
The collective revenue contribution of
mining to the national economy in
2008 was three per cent of Gross
Domestic Product and fourteen per
cent of exports (1).

Figure (1) below shows the
contribution of mining to export
revenues from 1965 to 2008. It

reached its highest percentage in
1985-1989 where the mining revenues
were forty-one per cent of total export
revenues. This fell to 18 per cent
between 2000 and 2004 and to 15 per
cent between 2005 - 2008. These data
confirm that the sector is highly
relevant, and the revenues flowing
from it create income-generating
opportunities, build a foundation for
economic and social wellbeing'and
finance public sector investments that
can support economic growth and
development.
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Figure (1): The contribution of mining to
Jordanian export revenues from 1965 to
2008

' Some of this impact is illustrated by the rate
of economic growth of Jordan which has
proceeded at an annual average of five per cent
.There has also been a significant increase in
Jordan human index which stood at 0.643 in
1980 , while in 2004 it reached to 0.76

The government- private owned
Jordan Phosphate Mines Company
maintains monopoly power over
exploration, mining, and marketing of
phosphate rock in Jordan.

The abundant phosphate reserves
under its control, which exist in sixty
per cent of the country, provide
potential for the development of the
Jordanian economy. (2)

The performance of the Jordan
Phosphate Mines Company (JPMC)
has helped to stimulate an otherwise
sagging economy facing considerable
external debt, political tensions and
instabilities. In several periods when
the government has wrestled with
otherwise severe economic problems,

phosphate exports have reduced
balance of trade deficits. Continuing
increases in production and the

profitability of phosphate may continue
to assist in the future. Figure (2) below
shows Jordan’s phosphate rock
revenues from 1971 to 2008. (1)
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Figure (2) Jordan phosphate rock export
revenues (US$ million) from 1971 to 2008

Competitiveness is said to be
important for small economies like
Jordan, which rely on trade, and
typically foreign direct investment, to

provide the scale necessary for
productivity increases to  drive
increases in living standards,

especially at a time when effective
government action is constrained by
budgetary constraints and the private
sector faces significant barriers to

T
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competing in domestic and
international markets, .

The ability of companies and countries
to mine phosphate and other mineral
commodities competitively and in the
process to generate new wealth
depends on their mineral endowment.
Jordan for example produces and
exports phosphate because it is well
endowed with high quality, low cost
deposits. This production creates
wealth that benefit mining companies
and their stockholders, the
government, local communities as well
as phosphate consumers around the
world

Michael Porter's famous Five Forces
of Competitive  Position  model
provides a simple perspective for
assessing and analysing  the
competitive strength and position of
the Jordan Phosphate Mines
Company.

The Five Forces tool is used in this
paper as a simple and powerful tool for
understanding where power lies in
Jordan Phosphate Mines Company.
This is important, as it helps it to
understand both the strength of its
current competitive position, and the
strength of a position it is looking to
move into. With a clear understanding
of where power lies, it can take fair
advantage of a situation of strength,
improve a situation of weakness, and
avoid taking wrong steps. This makes
it an important part of its business
planning toolkit.(3)

Porter's five forces model

Porter's five forces model is widely
considered to be one of the core ideas
in modern corporate strategy. The
model is a framework that defines the
rules of competition in an industry and
highlights what is important in order to
have a long-term  competitive
advantage. (3)

According to the model, the
competitiveness of an industry is
influenced by five forces and the
collective strength of these forces
determines the ultimate profit potential
of an industry. Five forces which are:
threat of entrants, intensity of
competitive rivalry, power suppliers,
power of buyers and the threat of
substitutes (3). Porter, additionally,
emphasized the role of the
government on the competitiveness of
the industry through its influence on
five forces.

However, (4) stated that Porter’s basic
premises are indeed valid. However,
they believed that the five forces
model is an incomplete representation
of the market factors that influence
industry and business performance.
They stressed that the vast majority of
Porter’s conclusions are as valid today
as they were 20 years ago. Thus, they
didn’t challenge the points porter has
made so effectively in his model.
Instead, they concentrated on forces
that were not elements in the Five
Forces Model, as well as on new ways
of thinking about the original forces.
(5) used porter model to analyze the
brick industry in Turkey. Their results
showed that competition between the
existing companies in Turkish brick
industry was fierce with many similar-
sized companies, low entry and exit
barriers, increasing threat from the
substitute products, and increasing
bargaining power of the buyers.

(6) Analyzed the industry of
emergency care using Porter's five
forces model makes. He found that the
suppliers to Emergency departments
(ED), particularly the pharmaceutical
companies and nurse staffing
companies, exert a significant level of
power over the individual ED. The
industry does have significant barriers
to entry, both in education and cost of
starting an emergency care center.
The buyers of ED care also have
significant power over the individual
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ED and there is a high amount of
rivalry in EM among individuals
whereas the threat of substitution that
ED faces is very high.

(3) analyzed the close environment
(competitive environment) of
environmental media owner
companies in Iran using Porter’'s five
forces model. They found out that
there is an intense rivalry in the media
advertising industry. customers’
bargaining power is likely to be high
when customers are price sensitive
and they buy in large volumes .
Considering environmental media-
owners suppliers and contractors, they
confirmed that there is no monopoly in
those areas and there are numerous
alternatives for them and so the
bargaining power of suppliers is low.
High investment needed in the
industry is one of the hindrances that
results in keeping incoming companies
about forestalling of new competitors
entrance.

The threat of the entry of new
competitors

Profitable markets that vyield high
returns will draw firms. The results are
many new entrants, which will
effectively  decrease profitability.
Unless the entry of new firms can be
blocked by incumbents, the profit rate
will fall towards a competitive level.
Some common factors that raise
barriers of entry are: economies of
scale, differentiation, long-term
relationships with the customers,
capital requirements, switching costs,
access to distribution channels, and
government policies.

The intensity of competitive rivalry

For most industries, this is the major
determinant of the competitiveness of
the industry. Sometimes rivals
compete aggressively and sometimes
rivals compete in non-price
dimensions such as innovation,

marketing, etc. What is important here
is the number and capability of the
competitors — if a company has many
competitors, and they offer equally
attractive products and services, then
it most likely has little power in the
situation. If suppliers and buyers don’t
get a good deal from one’s company,
they'll go elsewhere. On the other
hand, if no-one else can do what a
single company does, then this
company can often have tremendous
strength. The main factors that tend to
increase rivalry between industries
competitors are; numerous equally
balanced rivals, slow growth of the
industry, high fixed costs of
production, low differentiation, and low
switching costs, culturally diverse
competitors, and high exit barriers.

The bargaining power of customers

This force describes the ability of
customers to put the firm under
pressure and it also affects the
customer's  sensitivity to  price
changes. How easy for buyers to drive
prices down, this is driven by the
number of buyers, the importance of
each individual buyer to the business,
the cost to them of switching from one
product to another, and so on. If the
industry has few, powerful buyers,
they are often able to dictate terms to
suppliers. Bargaining power of buyers
also increases with the buyers buying
from the same supplier in large
amounts. It also increases if there are
undifferentiated products, low
switching costs, a threat of backward
integration, purchase being not
important for the buyer, buyers having
all the relevant information about the
product or production.

The bargaining power of suppliers

Suppliers of raw materials,
components, and services (such as
expertise) to the firm can be a source
of power over the firm. How easy it is
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for suppliers to drive up prices is
driven by the number of suppliers of
each key input, the uniqueness of their
product or service, their strength and
control over you, the cost of switching
from one to another, and so on. The
fewer the supplier choices one
company has, and the more it needs
suppliers' help, the more powerful its
suppliers are.

Threat of Substitutes

The existence of close substitute
products increases the propensity of
customers to switch to alternatives in
response to price. If substitution is
easy and viable, then this will weaken
the producers’ power. According to
Porter’'s analysis substitute products
refer to the products offered by other
industries. When switching costs to
new products are low, the threat of
substitutes is high.

METHODOLOGY

A questionnaire survey has been
undertaken with 35 experts in the
Jordan Phosphate Mines Company.
This was accomplished by delivering
the questionnaires by hand. The
questionnaire consisted of five main
sections with a total number of 29
questions. Around 77.1 per cent who
filled the questionnaire were males
and 22.9 per cent were females.
Ninety per cent of those who filled the
questionnaire ranged from thirty to fifty
years old. Half of them have 16 to 20
years experience and the majority
(around 71.4 per cent) holds bachelor
degree (see Table 1, 2, 3 and 4).

Table 1: Frequency and percentage of the
sample gender

Gender Frequency Percent

Male 27 771
Female 8 22.9
Total 35 100.0

Table 2: Frequency and percentage of the

sample age
AGE Frequency Percent
31-40 years 16 457
41-50 years 16 457
51-60 years 3 8.6
Total 35 100.0

Table 3: Frequency and percentage of the
sample experience

Experience Frequency Percent

11-15 13 371
16-20 19 54.3
21 3 8.6
Total 35 100.0

Table 4: Frequency and percentage of the
sample education

Education Frequency Percent

Bachelor degree 25 71.4

Master degree 10 28.6

Total 35 100.0

RESULTS AND DISCUSSION

Generally, if a mining company’s
purchases represents relatively large
portion of the supplier's business; it
will have more power to lower costs or
improve product. If the market of
suppliers is complicated or hard to
understand, it will have less bargaining
power with its suppliers. If it is
relatively easy to switch to substitute
products, it will have more negotiating
room with its suppliers. Any company
will have more control when the
products it need from a supplier are
not unique and the easier it is to start a
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new business by its own suppliers, the
more likely it will have more
competition.

Through  the results of the
questionnaire, respondents agreed
that  Jordan Phosphate = Mines
Company (JPMC) has been controlled
by large number of input suppliers,
and the company has been well
informed about the supplier's products
and market and can switch easily to
substitute products from the other
suppliers, however, the input products
purchased by the company are not
ordinary, and they don’t constitute a
high proportion of the company’s
purchases.

It seems also that there is no difficulty
for suppliers to enter the company’s
business, sell directly to the company
customers, and become a direct
competitor. Overall, 56 per cent of
respondents agreed that the Jordan
Phosphate Mines Company has a
credit and a favorable competitive
advantage in the bargaining power of
suppliers (see Table 5).

Jordan Phosphate Mines Company
imports around 170,000 tones of
ammonia from neighboring gulf
countries (mainly Qatar).

It also imports around 350,000 tones
of Sulphur for sulphuric acid
manufacturing from Russia, Iran and
Ukraine. The government is an
important supplier of the industry
through supplying electricity, fuel, and
natural gas.

It is widely recognized that the smaller
the number of customers, the more
dependent the company on each one
of them. If the company’s product is a
relatively large expense for its
customers, they’ll expend more effort
negotiating with it to lower price or
improve product features. If the
company’s market is complicated or
hard to understand, buyers have less
control. If its product is homogenous or
the same as its competitors’, buyers
have more bargaining power. The less
likely a customer will enter the

industry, the more bargaining power
the company will have.

Through the results, most respondents
agreed that JPMC’s  products
(phosphate rock, phosphoric acid, di-
ammonium phosphate) are unique and
they represent high expense for the
company’s customers who are well
informed about these products and
their markets. Respondents have also
stated that the company doesn’t have
enough customers and losing one
would be critical to its business
success.

How ever, it would be difficult for
buyers to integrate backward in the
supply chain and compete directly with
the company’s customers. It would
also be difficult for customers to switch
from the company’s product to its
competitors’ products and so overall
majority of results by respondents
(around 53 per cent), stated that
Jordan Phosphate Mines Company
doesn’t have a favorable advantage on
the bargaining power of customers
(see Table 6).

The analysis of the competitive status
of the JPMC clearly indicates that
exports are focused on Asian
customers. More specifically, 90% of
Jordanian phosphate exports are
directed to Asian markets, around 60
per cent of which, is directed towards
one market; the Indian market, the
largest phosphate consumer in the
world, and a market in which Jordan
maintains excellent prices for the
phosphate exports (Jordan Phosphate
Mines Company, 2008). However,
focusing exports towards one market
exposes JPMC to the added risk of
that market closing for one reason or
another.
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Table 5: Bargaining power of suppliers’ results

Yes Percentage No Percentage Power of
(%) (%) suppliers
1. There are a large number of potential 34 97.1 1 29 Low
input suppliers?
2. Are the products that you need to 6 17.1 29 82.9 High
purchase for your business ordinary?
3. Do your purchases from suppliers 3 8.6 32 914 High
represent a large portion of their business?
4. Would it be difficult for your suppliers to 13 371 22 62.9 High
enter your business, sell directly to your
customers, and become your direct
competitor?
5. Can you easily switch to substitute 29 82.9 6 171 Low
products from other suppliers?
6. Are you well informed about your 33 94.3 2 5.7 low
supplier’s product and market?
Total 118 56.2 92 43.8 Low
Table 6: Bargaining power of buyers’ results
Yes Percentage No Percentage Power
(%) (%) of
buyers
Do you have enough customers such that 8 229 27 771 High
losing one isn’t critical to your success?
Does your product represent a small 15 42.9 20 57.1 High
expense for your customers?
Are customers uninformed about your 10 28.6 25 714 High
product and market?
Is your product unique? 15 42.9 20 57.1 High
Would it be difficult for buyers to integrate 29 82.9 6 171 Low
backward in the supply chain, purchase a
competitor providing the products you
provide, and compete directly with you?
Is it difficult for customers to switch from 21 60 14 40 Low
your product to your competitors’
products?
Total 98 46.7 112 53.3 High

The phosphate producers which have
the most to gain or lose from the
Indian buying decisions are
undoubtedly those in Jordan, the US
and Morocco. For example, in 1990,
Morocco has been very hard hit by
India's refusal to purchase acid at the
price originally dictated by Morocco. At
that time, India successfully managed
to lower the price from a high of $480/t

c. & f. in 1989 to a much lower level of
$376/t c.&f. in 1990 (7)

Overall results on threat of entry factor
showed that 81.6 per cent of the
respondents agreed that JPMC has a
favorable advantage. The respondents
agreed that the uniqueness of the
assets needed to run the three
phosphate mines in the south of
Jordan (Abyad, Eshidyah, and Hassa)
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and the processing plant in Agaba
represent a big threat of entry to the
phosphate industry.

The high start up costs and the
regulations set by the Jordanian
government to open a new mine
represent a high threat of entry to the
industry since JPMC has a monopoly
over the extraction of the phosphate
resources in the country and its
customers are loyal to its products
brands and it will be difficult for a new
local competitor to enter the industry
or to acquire or obtain new customers
(see Table 7). Results showed that
input required for production pose high
threat of entry.

(8) stated that the machinery and
equipment of the fertilizer plant in
Agaba will cost over $US114 million.
The US share of the machinery and
equipment accounted for 70 per cent
of this cost.

The arrival or the entry of new
producers in markets close to Jordan’s
competitive location may  affect the
future market share of the JPMC. The
large  Saudi Arabian  Al-Jalamid
phosphate project, located close to its
border with both Jordan and Iraq, has
a new capital investment of $US 2
billion. When it commences operations
in 2010, this may have a significant
impact on the downstream market for
Di-ammonium phosphate (DAP) and it
seems likely to position Saudi Arabia
as the third or fourth largest phosphate
producing nation. It is a potential threat
to Jordan’s future mining capacity
expansions to feed integrated
downstream capacity targeted at the
export market.

Developments in established
producing nations such as China,
Russia, Brazil and the entry of Saudi
Arabia will also influence the future
position of the Jordanian phosphate
industry.

In discussing the threat of substitutes,
if another product offers more features
or benefits to customers, or if its price
is lower, customers may decide that
the other product is a better value.

However, Jordan phosphate products
compare favorably to the other
possible substitutes. It is costly for
Jordan Phosphate Mines Company
customers to switch to other products
since they might experience a loss of
productivity. Even if switching costs
are low, customers may have
allegiance to a particular brand and
this seems true for the JPMC'’s
customers. Because phosphate is an
essential nutrient for plant growth,
there is no substitute for it (US
Geological Survey, 2008). Overall,
76.2 per cent agreed that JPMC has a
favorable competitive advantage over
the substitute’s threats (see Table 8).
Phosphate rock used in agriculture
has no substitutes. However, zeolite
is considered to be a substitute for
phosphate in the detergent industry.
Demand for detergent zeolite grew
during the late-1980s and early-1990s
because of concerns about the
possible effects of sodium phosphates
on freshwater bodies (9)

Often the greater the number of
players, the more intense the rivalry,
however, rivalry can occasionally be
intense when one or more firms
struggle for market leader position.
Rivalry also intensifies if companies
have similar shares of the market,
leading to a race for market
leadership. In a growing market, firms
are able to grow revenues simply
because of the expanding market
whereas, in a stagnant or declining
market, companies often fight
intensely for a smaller market.

With high fixed costs, companies must
sell more products to cover these high
costs. High storage costs or perishable
products result in a situation where
firms must sell product as soon as
possible, increasing rivalry among
firms. Firms that produce products that
are very similar will compete mostly on
price, so rivalry is expected to be high.
If exit costs are high, a company may
remain in business even if it is not
profitable. If customers can easily
switch, the market will be more
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competitive and rivalry is expected to products to sell at the best times.
be high. Although respondents agreed that
Results showed that there are high JPMC product is not unique, however,
numbers of competitors, and there is it is not easy for its competitors to
no clear leader in the market. The abandon its products. (11)

market is growing fast, and JPMS has
a high fixed costs and it can store its

Table 7: Threat of entry results

yes Percentage no Percentage Threat

of

entry

Are customers loyal to your brand? 29 82.9 6 17.1 Low

Are there high start-up costs for your 35 100 0 0 Low

business?

Are the assets needed to run your business 33 94.3 2 5.7 Low
unique?

Is there a process or procedure critical to 31 88.6 4 114 Low

your business?
Will a new competitor have any difficulty 27 771 8 22.9 Low
acquiring/obtaining customers?

Do you need a license to open a new mine / 35 100 0 0 Low
project

Will a new competitor have difficulty 10 28.6 25 71.4 High

acquiring/obtaining needed inputs to
compete efficiently
total 200 81.6 18.4 18.4 Low

Table 8: Threat of substitute’s results

Yes Percentage No Percentage Threat of

(%) (%) Substitutes
Does your product compare favorably to 20 571 15 42.9 Low
possible substitutes?
Is it costly for your customers to switch to 31 88.6 4 114 Low
another product?

Are customers loyal to existing products? 29 82.9 6 17.1 Low

Total 80 76.2 25 23.8 Low
Overall results confirm that JPMC cheat on price agreements to increase
doesn’t have a favorable advantage their market share. In the late 1980s
over the rivalry among competitors for example, Jordan made a market
(see Table 9). This is because other share agreement with Morocco.
producers have a very strong influence Morocco paid lip service to the
in the market. While there are few agreement, but in practice acted
major producers, there has been unilaterally in selling phosphate in

considerable rivalry and a tendency to some of Jordan’s South East Asian
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markets by undercutting Jordanian

prices (12).
Morocco controls approximately two
thirds of the world's phosphate

reserves, placing it in a strong position
in the future to become the leading
player in the mining and processing of
phosphate. This will occur as low-cost

and high-quality phosphate resources
are depleted in the United States, the
world’s current leading producer.

Table 9: Rivalry among competitors’ results

Is there a small number of competitors?
Is there a clear leader in your market?
Is the market growing fast?

Do you have low fixed costs?

Can you store your product to sell at the
best times?

Is your product unique?

Is it easy for competitors to abandon
their product?

Total

yes Percentage no

(%) (%)
4 11.4 31 88.6
9 25.7 26 74.3
26 74.3 9 25.7
5 14.3 30 85.7

28 80 7 20
11 314 24 68.6

7 20 28 80

90 37 155 63

Percentage Rivalry

High
High
Low
High
Low

High
High

High

CONCLUSION

The aim of this article was also to
examine the factors affecting the
competition in the phosphate industry.
Jordan Phosphate Mines Company
was analyzed as a case study within
the frame of Porter’s five forces model.
Results showed that JPMC has a
favorable advantage on the bargaining
power of suppliers, threat of
substitutes and threat of entry.
However, it doesn’t have a favorable
advantage on the bargaining power of
buyers and rivalry among competitors.
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ABSTRACT

Many firms are deploying ERP
systems in supply chain applications.
Recently Jordan has embarked upon
an ambitious plan to make full use of
the IT capabilities. In Jordan, the
application of the ERP systems is
relatively immature. In addition, it is
evolving, and the number of
organizations involved is growing.
Raising awareness and knowledge is
essential for adopting ERP systems in
supply chain in Jordan, at both the
organizational and inter-organizational
levels. Firms need to identify and
understand the critical factors that
affect the using of ERP systems
successfully in firm performance, and
address them effectively to ensure that
the promised benefits can be realized
and failures can be avoided.
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INTRODUCTION
Enterprise Resource Planning
(ERP)

According to (1), ERP is a system that
effectively integrates all information
required by the operating process
functions including finance,
accounting, human resources,
production, material management,
quality management, allocation and
distribution, and sales by organization
or process reengineering and
information technology. ERP is an
integrated information system that
integrates enterprise internal function
working  processes, standardizes
internal data processing procedures,
and combines the operational data
generated by different functions
(Stephen 2000, Buckhout, Frey, 1999).
Future ERP will integrate supply chain
management (SCM) to provide
enterprise management more accurate
information (2,3,4).

Enterprise Resource Planning and
Supply Chain Management
Organizations have felt the need for
going beyond mere transaction
processing and automation  of
business processes. What is required
to operate in complex business
environment is a tool which can help in
identifying and planning resources
based on certain organizational
constraints that are dynamic in nature
(5). SCM (Supply Cain Management)
is concept which look at a business as
a chain of will inter connected entities
and thus providing a see through
perspective of the entire business. The
supply chain can be modeled to
reduce inventory, lead times and cost
at each |link under the given
constraints. Supply chain management
has been used by a few organizations
and they have obtained immense
benefit from the supply chain
integration  with  suppliers and
customers (6).

The high growth of ERP investment
and significance of SCM in a global
economy prompt researchers and

practitioners to seriously think about
the design and implementation of ERP
in SCM (7). This may be resorted so
as to capitalize on the strengths of the
two systems (ERP and SCM) (8).
Sophisticated middleware interface
software, which enable sharing of data
and processes are used. These
software help in linking the ERP and
SCM systems at the points where they
have overlapping features (9). The
relationship between ERP and SCM
have been studied by (10) who
produced a research in 23 separate
firms about the results and future
expectations of ERP  systems
implementations in a SCM
perspective. The authors inferred that
many firms deploying ERPs
considered extending system scope
mainly to integrate their suppliers,
customers or both to the system, to
provide additional e-commerce or e-
business operations and to increase
supply chain functionalities.

ERP systems success (synonymous
with ERP success) refers to the use of
such systems to enhance
organizational effectiveness (11,12),
which is different from the technical
implementation success of such
systems wherein measurement
indicators such as cost overruns,
project management metrics, and time
estimates are the main concerns ( 13)
In the work of (14) concluded “By
studying the interactions along these
components of the model [dimensions
of IS success], as well as the
components themselves, a clearer
picture emerges as to what constitutes
information systems success.”
Moreover, other researchers (15) have
studied the interrelations among
critical success factors in the early
stages of ERP implementations; this
study complements such efforts.
Importantly, insights from this research
may benefit both ERP practitioners
and IS success evaluations
researchers. Over the past three
decades, evaluating the value and
success of IT  systems for
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organizations has been a recurring
issue (14,11), and various assessment
approaches have surfaced, (5 ). In
response, (14) developed an
integrated, multidimensional, and inter-
related IS success model that has
become the most dominant framework
for assessing IT systems success at
the micro level (12). Drawing from the
work of 14, 11 developed an additive
ERP systems success measurement
model that redefines the dimensions in
the original D&M IS success model. It
is important to point out that ERP
systems are different from other IT
systems (6,16) because ERP
implementation includes technological,
operational, managerial, strategic, and
organizational related components
(16). As a consequence, success
measurement models used for other
typical IT systems’ evaluation may not
be adequate for ERP systems (11,12).
Thus, it is illuminating when attention
is paid to ERP systems particularly,
rather than just lumping them together
with other IT systems.

Indeed, (14) stress that researchers
should take into account the specific
characteristics of the IT system under
investigation when evaluating its
success. Given that ERP systems are
a different class of IT systems, it is
therefore vitally important for a
specialized success measurement
framework or model to be used when
evaluating or measuring the success
of such systems. Gable et al, 2003
eliminated (through multi-stage data
collection and statistical analysis) the
Use (UE) and User satisfaction (US)
dimensions in the D&M model.
Arguments against dropping them are
also available in the literature (12).
The retained ERP success dimensions
in Gable and colleagues’ model are
System Quality (SQ), Information
Quality (1Q), Individual Impact (ll), and
Organizational Impact (Ol). Through
literature reviews and case studies,
Ifinedo (12,5) proposed an extended
ERP system success measurement
model to include Workgroup Impact

(WI) not included in the Gable et al.
model. The author argues that any
ERP success measurement model
should include a dimension related to
WI because ERP systems are often
adopted to enhance efficient cross-
functional operations (16). Here,
“‘workgroup” refers to the sub-units
and/or functional departments of an
organization.

A version of the ERP success
measurement model proposed by (12)
is illustrated in Figure (1)

Figure (1): ERP Systems Success
Measurement Models adopted by
(Ifinedo, 2007)
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A number of experts and practitioners
from Supply Chain Strategy (a monthly
newsletter from the MIT Center for
Transportation and Logistics)
recommend four metrics for
executives’ attention. Those metrics
incorporate all the dimensions of
supply chain  performance and
respond to the factors that external
stakeholders, analysts and venture
capital firms take into consideration
when evaluating a firm. (17, 18)




International Journal for Sciences and Technology Vol.5, No. 4, December 2010 62

In literature much attention has been
devoted to three main aspects of
performance: financial, organizational
and strategic performance. After
comparing different measures of
performance, they suggest that
multiple dimensions of performance
should be considered where possible,
including both financial and non-
financial measures. Accounting-based
indicators, with efficiency, sales growth
rate and profitability (e.g. return on
sales or on investments) are the

financial indicators most commonly
used. In addition, operational (non-
financial) performance measures, such
as product quality, customer
satisfaction and market shares are
often examined. In this study, the
financial performance measure was
used, see table (1), however, the
major key performance indicators that
were adapted form many authors and
used in this research as follow:

Table (1) Classification literature in Financial Performance

Dimensions Definition

References

Including fixed and
Cost operational costs
associated with a

supply chain

(Fisher, 1997; van Hoek, 2001; Graham et al.,
1994; Thomas and Giriffin,1996; Lee and
Billington,1992; Hausman 2000)

Include growth in
sales, growth in
market share, growth
Revenues
in return on
investment ( ROl ),

growth in return on

assets ( ROA)

( Lee, Billington, 1993; Accenture 2003, Enrico,
2006; Gardner, Daniel, 2004; Bagchi, 1998;
Harreld,2001).

Research Problem

There is a need for provide Jordanians
supply chains members with better
understanding, and a clear picture of
the relationship between ERP systems
and performance and its success

requirements, especially for
manufacturing firms which are at the
heart of the supply chain that are
insufficiently informed about ERP
systems. Although many studies
covered the role and the impact of IT
in SC performance, there are a few
contributions about the CSFs that
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would support practitioners in their
efforts to successfully implement ERP
systems in supply chain. There is no
clear definition of constructs and
conceptual frameworks on CSFs and
outcomes of ERP systems in SC
performance in the current literature.
The findings of previous studies can
be described as fragmented, and have
not been holistic. And there are limited
studies that discuss the relationship
between CSFs of ERP systems and
their impact on the performance of the
supply chain.

Research Design

The three common design of research
used in social sciences research are
exploratory, explanatory, and
descriptive studies. Exploratory
research is often employed to develop
a preliminary understanding of some
phenomena. Explanatory is carried out
to discover and report relationships
among different aspects of the
phenomena. Descriptive studies are
conducted to describe the precise
measurements and reporting of the
characteristics of the phenomena
under investigation (19). Explanatory
research approach can be used when
it is necessary to show that one
variable causes or determine the value
of the other variables. Therefore, the
nature of this research is both
exploratory and explanatory. This
research aims to cover a wide variety
of manufacturing firms from different
industries in Jordan that use ERP
systems to integrate with supply chain
members. However, no
comprehensive sampling frames of
firms that use ERP systems were
available. There were no specialized
databases to identify the ERP systems
user companies in Jordan. This has
influenced the sampling method, the
size of selected sample, and the gross
response rate. Therefore, the sampling
method used was judgment sampling.
We took a survey of Jordanian
manufacturing firms from various

industries. The companies involved in
this research meet the following
criteria;. Use the ERP systems to
integrate with supply chain members,
have strong and stable relationships
with specific supply chain members,
familiarity with supply chain integration
concept (information sharing, joint
problems solving, decision making,
and planning, using EDI ...... etc).
Based on the selection criteria; nine
firms were selected to conduct this
research. However, this was the best
list available after strenuous efforts for
the present research, which relied on
multiple manufacturing firms in Jordan
use ERP systems. These companies
are: Arab Potash Company, Jordan
Cement, Jordan, Phosphate
Company, Arab Center for
Pharmaceuticals and Chemicals Co
(ACPC), Petra Aluminum Co, Pharma
International, Hammoudeh Dairy Co,
Jordan  Ceramics, and Al-Razi
Pharmaceutical Co. For the purpose of
the present research, the target
respondents group involved managers
and employees in the fields of
purchasing, distribution, sales and
marketing, transportation, IT, inventory
and warehousing, research and
development, and financial and
accounting.

The instrument used in this research
was questionnaire to measure the
research's different variables. The final
version of the questionnaire consists
of (51) statements with close ended
questions. Individuals were asked to
indicate the extent of importance with
the questionnaire items on a five-point
Likert-type scale ranging from 1 to 5.
Cronbach’s alpha was employed as
the criterion to evaluate reliability of
the constructs by examining their
internal consistency. Estimate greater
than 0.70 are generally considered to
meet the criteria for reliability. Validity
concerns with weather the researcher
is actually measuring what he claims,
this study uses the four different types
of validity as follows: Face validity,
Content validity, Criterion validity,
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Construct validity that testifies to how
well the results obtained from the use
of the measures fit the theories around
which the test is designed (20). We
used the two subcategories of
construct validity: Convergent Validity
and Discriminate validity. Exploratory
Factor analysis was conducted to
analyze the scale items of the
research constructs, and to check the
construct validity of the measurement
scale. (21, 22).

Model Operationalisation And Data
Analysis

Variables  Operationalisation _using
EFA

Factor analysis was conducted to
analyze the scale items of the 13
research constructs, and to check the
construct validity of the measurement
scale. For this research the result of
reliability test are shown in table (1) in
which the (a) value are grater than 0.6
for all variables. All of these
percentages represent a significance
amount of data explanation. Eigen
values Also called characteristic roots
was utilized to measure the amount of
variation in the total sample accounted
for by each factor (21). Note that the
Eigen value is not the percent of
variance explained but rather a
measure of amount of variance in
relation to total variance (since
variables are standardized to have
means of 0 and variances of 1, total
variance is equal to the number of
variables) ( 23). For this research, the
values of the 7 variables are grater
than 1 which leads to keeping all the
presented factor. The KMO Measure
(Kaiser-Meyer-Olkin) was used to
assess which variables to drop from
the model because they are too
multicollinear. KMO varies from 0 to
1.0 and KMO overall should be .60 or
higher to proceed with factor analysis.
(Some researchers use a more lenient
.50 cut-off. To assess the suitability of
data analysis, Bartlett's Test of

Sphericity suggests that the
intercorrelation matrix contains
sufficient common variance to make
factor analysis worthwhile. Referring to
table ( 1), all KMO's values are grater
than 0.6 or the 0.5 cut-of, which
indicate that the data of the research
support the use of factor analysis, and
suggest the data my be grouped into a
smaller set of underlying factor. And
the Bartlett value (sig) is Zero for all
that means all values are significant
for all variables which specify the
relationships between the variables.
Total of Variance Explained (TVE %)
was utilized considering these criteria:
Some researchers simply use the rule
of keeping enough factors to account
for 90% (sometimes 80%) of the
variation. Where the researcher's goal
emphasizes parsimony (explaining
variance with as few factors as
possible), the criterion could be as low
as 50%. Hair et al (1998) suggest that
for any factor to be meaningful, at
least 5% of the total variance
explained should be attributable to that
factor. Keep as many factors as are
required to explain 60%, 70%, 80-
85%, or 95%. There is no general
consensus and one should check what
is common in the field. It seems
reasonable that any decent model
should have at least 50% of the
variance in the variables explained by
the common factors (21). Summated
scales are a collection of related
questions that measure underlying
constructs. The result of summated
scale analysis can be shown in table
(2). It shows that there are 7
constructs loaded in one factor. Items
loading on all factors for each
construct were higher than the 0.05.

The Model

By wusing the exploratory Factor
Analysis (EFA), there are two
dimension of the study, the first five
variables describe the ERP success
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dimension, and then the eight
variables describe the supply chain
performance.

Multiple Regression Analysis

According to (22), Multiple regression
attempts to find a relationship between
a dependant variable and greater than
one independent variables. Multiple
regression analysis is used in more
complex data analysis with more than
one factor changing the dependant
variable (24). There are some values
to report when using multiple
regressions which are: Adjusted R
square value and F- Value and its
significance, Significance, Beta
coefficient

The Path Variables

This model consists of five regression
paths as shown below, and the
relations are designed as the functions
below:

Y'=a+[1X1+ [ 2X2+E

Where

Y’ = A predicted value of Y
(which is dependant variable).

a = the value of Y when X is
equal to zero. This is also called the “Y
Intercept”.

B = the change in Y for each 1
increment change in X.

(X1 X2)= an X score on

independent variable for

which we are trying to

predict a value of Y.

E= standard Error.

Regression Path: The relationships
between and ERP and Non-
Financial Performance (ERP — Non-
Financial Performance).

ERP construct with five independent
sub-variables. The relationships are
designed to test the hypothesis H1

through H8.

1- H1: RC =a + B1(SQ)
+B2(1Q)+B3(1l)+ B4
(WI)+B5(0I)+E

2- H2:RI =a+B1(SQ) +
B2 (1Q)+ B3 (II)+p4(

WI)+B5(0OI)+E

3- H3:RU =a +B1(SQ) +
B2 (1Q)+ B3 (1l)+pB4(
WI)+B5(0OI)+E

4- H4:QU = a + B1 (SQ) +
B2 (1Q)+B3(II)+B4(
WI)+B5 (0Ol )+ E

5- H5:SER=a + 1 (SQ) +
B2 (1Q)+B3(II)+B4(
WI)+B5 (0Ol )+ E

6- H6:FLEX =a + 1 (SQ)
+B2(1Q)+ B3 (Il )+ B4
(WI')+B5(0I)+E

7- H7:DEL = a + B1 (SQ)
+B2(1Q)+B3(1l)+ B4
(WI)+B5 (0l )+E

8- H8:RES = a + B1 (SQ)
+B2(1Q)+B3(1l)+ B4
(WI)+B5(0I )+ E
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Table (2): Major Indicators of the Factor Analysis

Construct No. of KMO, Loading TVE (% | avalue
Items BTS ( Sig) )

System quality ( SQ) 9 0.87, 0.68-0.88 60.94 0.92
1208.35 ( 0.0)

Information quality ( 8 0.86, 0.77-0.90 67.52 0.93
1Q) 1299.93 (0.0

)

Individual impact (1l) 4 0.77, 0.75-0.88 68.95 0.85
349.430 ( 0.0)

Workgroup impact ( 5 0.84, 0.78-0.91 73.71 0.91
WI) 667.184 ( 0.0)

Organizational impact 7 0.80, 0.79-0.87 68.07 0.92
(Ol) 945.997 ( 0.0)

Cost (CO) 4 0.86, 0.92-0.95 87.51 0.95
810.167 ( 0.0)

Revenue ( REV) 4 0.77, 0.92-0.94 86.06 0.95
846.986 ( 0.0)

Hypotheses Testing

(multicollinear).

A variable with very

In order to assess the hypotheses of
model, number of means of evaluation
was used. First, we have to determine
adjusted R squared and analysis of
variance to approve model fit, adjusted
R squared provide a measure of fit for
each variable and represent the
changes in R?. Analysis of variance F
tests to determine how well the model
fits the data and in effect tests for the
joint significance of the explanatory
variables. Second, the standardized
estimation coefficient of (Beta), this
beta can closely approximate the
magnitude of the effect. A beta close
to Zero has little, if any, substantive
effect, while an increase in value
corresponds to increase importance in
the casual relationships. Third,
collinearity statistics which contain
Tolerance (Regression) to determine
how much the independent variable
are linearly related to one another

low tolerance contributes little
information to a model, and can cause
computational problems. It is

calculated as 1 minus R squared for
an independent variable when it is
predicted by the other independent
variables already included in the
analysis. Variance Inflation Factor
(VIF) which is the reciprocal of the
tolerance. As the variance inflation
factor increases, so does the variance
of the regression coefficient, making it
an unstable estimate. Large VIF
values are an indicator  of
multicollinearity. VIF should be less
than 10. A stepwise method selection
was used, Stepwise variable entry and
removal examines the variables at
each step for entry or removal.
Observed Significance Level Often
called the P value was used, if the
observed significance level is small
enough, usually less than 0.05 or 0.01,
the null hypothesis is rejected. Table
(3) shows the results of conducting the
evaluation test on the research data,
the tables content is the result of
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testing the regression analysis for the
models which will discussed below.

Analysis of Regression Path:

The Regression Path concern with the
existence of significant relationship
between ERP variables and Non-
Financial Performance. Looking at
table (3) eight hypotheses was created
to determine these relations. For
example, Reduce cycle time was
hypothesized to be positively
associated with ERP variables,
stepwise method was used with
settings at 0.05 a levels, based on the
significance (Probability) of the F value
and the F value itself which equal
88.19 (p<0.001), adjusted R Squared
(represent the changes in R?) was
investigated, it equal (0.476) that
means the model is fit for each
variable.

A stepwise regression analysis fits a
variety of models to the data, adding
and deleting variables as their
significance in the presence of the
other variables is either significant or
non-significant, respectively. Using the
stepwise method, two variables of
ERP was entered, because two
variables of ERP have significant
effect, namely (SQ) and (IQ). Beta was
found to equal ( 0.425 ) for ( SQ ), and
(0.290 ) for ( 1Q ) which implies the
existence of a positive significant
relationships between ERP and (RC ),
and the t-value of the hypothesized
model was significant with a value of (
3.90) for (SQ ), and ( 2.66 ) for (1Q).
Other three variables namely ( Il, WI,
and OIl) was excluded because
standardized estimation coefficient of
Beta were close to Zero that mean it
has little, if any, substantive effect.
That means these relationship are not
significant, and it was founded that the
t-value of regression paths between
the variables have no significant and
less than (1.96 and 2.54) on the
significance level (0.05 or 0.01).

Collinearity  statistics has  been
determined. The tolerance is less than
(1) for two independent variables. This
means that independent variables are
linearly related to one another
(multicollinear). The (VIF) was also
and less than ten, that mean there are
not multicollinearity in the independent
variables. Durban-Watson test Values
(1.264) less than 2 indicate that
indicate positive autocorrelation
between variables. For  other
hypotheses see table (3) which shows
the relations related to these
hypotheses.

Discussion and summary

This research aims to identify and
improve understanding of the Critical
Success Factors and dimension of
Enterprise Resource Planning (ERP)
implementation from the
manufacturing members’ perspectives
in Jordan. Furthermore, this research
is to investigate the impact on firm
performance.

The results of the statistical analysis
are interpreted to arrive at practical
suggestion that manufacturing
companies in Jordan can benefit from
when deciding to adapt the ERP
systems; each hypothesis is
examined, and explained. The
limitation and the contribution of the
study are presented; finally, ideas for
future researches are suggested.

Interpretation of the Statistical
Analysis

All variables were metric satisfying the
conditions for multiple regression
analysis. The stepwise method was
used with settings at 0.05 a levels. T-
tests were conducted on each
independent variable. As no multi
collinearity was detected among the
included variables, all variables were
included in the analysis. Further
examination of tolerance and variance
inflation factor (VIF) statistics did not
reveal any multi-collinearity concerns.
All variables in the model
demonstrated normal  distribution
following a test for univariate normality
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by applying the Kolmogorov-Smirnov
test and low skewness and kurtosis
statistics. The significant results of the
regression analysis are discussed
below. Eight performance metrics
were hypothesized to be positively
associated with ERP. The variables of
ERP that entered to the model have
significant effect,. Beta was measured,
and the t-value of the hypothesized
model was significant, which implies
the existence of positive significant
relationships between ERP and firm
performance metrics.

Contributions of Research

The research work was initiated with
wide literature review. As a result, new
constructs, and new multi-item
measurement scales for measuring
these constructs associated with the
ERP systems dimensions and supply
chain integration. The framework of
the study provides a foundation for
future research. In the future, new
constructs may be added to provide in-
depth understanding of ERP-SC
theory. Then provides the inferences
made from an instrument that is valid
and reliable for the current research’s
context. All the scales have been
tested through rigorous statistical
methodologies including, reliability
analysis, factor analysis, content
validity, and construct validity analysis.
All the scales are shown to meet the
requirements for reliability and validity
and thus, can be used in future
research. The development of these
scales will greatly stimulate and
facilitate theory development in this
field.

The Limitations of Research

While the current research made
significant contributions from both a
theoretical and practical point of view,
the findings of our research should be
evaluated in the light of the following
limitations: we adopted the single-
informant  approach from the
manufacturer's perspective to identify

the success dimensions of ERP
systems. Given that a single response
reflected each supply chain member,
our findings may well be vulnerable to
the threat of single-source bias.
Second, Since the data collection was
restricted to Jordan; our findings may
have a sampling bias and may not be
wholly applicable to firms in different
cultures. Third This research did not
consider the impact of sample
characteristics, including
characteristics of the respondents (Job
Title, Job Function, Years working),

characteristics of surveyed
organizations (Major Industry, number
of employees), and sample

characteristics of the technology
applications (the numbers of years of
using ERP systems, the members that
company integrate with using the ERP
systems, on determining the success
dimensions of ERP systems and their
impact on firm performance.

Recommendations for Future
Research

Future research should conduct
factorial invariance. Using the
instruments  developed in this
research, one may test for factorial
invariance tests by bringing some
contextual variables into the model,
that allow the comparison across
industries, different organization size,
the numbers of years of using ERP
systems, the members that company
integrate with using the ERP-SCM
applications and so on. For the
technology (IT) related variables or
factors, we believe additional factors
can be identified and used in future
studies. The inclusion of additional
issues or factors will improve the
variance explained in casual models
involving such factors. When
operationalizing the technology (IT-
related) issues in future studies, it is
also important to use multiple
indicators that are validated in the
literature. For example “employee IT
skills” and “satisfaction with legacy IT



International Journal for Sciences and Technology Vol.5, No. 4, December 2010 69

systems” could have benefited from
such. More studies are needed to

determine the nature of relationship
between “satisfaction with legacy IT
and ERP success. The

systems”

literature suggests that ERP success
did not have adverse effect on the
satisfaction with legacy IT systems for

firms.

Table (3): Regression Analysis (The Relationships): Analysis of the hypothesized

Regression Path (ERP — Non- Financial Performance

Regression | Variables | Model Fit Test Statistics Collinearity Durban- | Variables
Path Entered Statistics Watson | removed
Adjusted | F Standardized | t- Sig. Tolerance | VIF | Test
R value | Beta value
squared | (P)
SO 88.19 [ 0.425 3901 [0 0.23 4.352
ERP — | IQ 0.476 0 0.29 2.661 | 0.008 0.23 4.352 | 1.264
RC ILWLOI
wi 79.14 | 0.379 4426 |0 0.391 2.558
ERP — RI | II 0.449 0 0.335 3.91 0 0.391 2.558 | 1.548 SQ,IQ,01
Wi 86.03 [ 0.416 5.04 0 0.405 2471
ERP — | SO 0.47 0 0.315 3.815 |0 0.405 2471 | 1.672
RU 1Q,IL,0I
wi 68.79 | 0.363 4242 |0 0.405 2.471
ERP — | SO 0.414 0 0.32 3685 [0 0.405 2471 | 1.827
ou 1Q,11,01
10 88.39 [ 0.539 6.709 [0 0.422 2.369
ERP — | wI 0.477 0 0.189 2.357 10.019 0.422 2.369 [ 1.876
SER SQ,I1,01
17 68.54 | 0.346 3.829 0.374 2.676
ERP — | IQ 0.413 0 0.338 3.732 0.374 2.676 | 1.31
FLEX SQ,WLOI
10 70.76 | 0.457 54 0 0.422 2.369
ERP — | WI 0.421 0 0.235 2.781 | 0.006 0.422 2.369 | 1.671
DEL SQ,IL,0I
172.23
ERP — | IQ 0.471 0 0.689 13.124 | 0 1 1 1.423
RES SQ,ILWILOI
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ABSTRACT

Fifty isolates of vibrio cholerae were
recovered from different provinces in
Irag. These isolates were isolated from
patients with acute secretory diarrhea.
Identification of isolates depends upon
biochemical and serological tests. Two
different methods were wused in
detection of cholera toxin production,
the first based on the degradation of
Nicotine Amide Adenine Dinucleotide
(NAD) by Cholera toxin (CT), and the
second was by detection CT gene by
polymerase chain reaction (PCR). All
vibrio cholerae were cultured in
alkaline peptone water, out of 50
isolates 46 (92%) were positive when
we used NAD for detection cholera
toxin (CT). All isolates gave positive
results by PCR. These finding
conclude that the degradation of NAD
by CT is simple and can be carried out
in small laboratories, it is also easy to
perform, and gives reproducible
results, while PCR provides a more
sensitive and specific assay for rapid

diagnosis of cholera than currently
available methods.
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INTRODUCTION

During September 2007, lIraq was
affected by a large outbreak of cholera
(4696 cases with 24 deaths). The
outbreak occurred mainly in northern
Iraq, but sporadic cases were also
detected in other provinces (1). The
disease was continue during 2008,
cases of acute watery diarrhea from
Baghdad and Missan Province were
laboratory confirmed as cholera. They
constitute the first cholera cases
detected in Irag in 2008.At mid-
summer of the same year, seven
cases had been laboratory confirmed,
and a further 174 cases were
suspected as cholera, bringing the
total number of reported cases to 181
(128 in Missan and 53 in Baghdad). In
the first week of September 2008, the
outbreak spread to Babil Province,
south of Baghdad, where 116 suspect
cases have been identified. The
presence of Vibrio cholerae, the
bacterium causing the disease, has
been confirmed in 21 cases. During
the outbreak, there have been 10
fatalities, three of whom tested positive
for Vibrio cholera. Seventeen cases of
the potentially fatal disease have
already been identified in Basra. WHO
experts believe that, there is already at
least 10 times that number of victims
(1, 2).

Cholera toxin can be detected by
taking advantage of the enzymatic
activity of it's A subunit. Spiegel et al.
(3) prepared non-toxic B subunits from
cholera toxin, and detected toxin A
subunit contaminant remaining in the
B subunit preparations, utilizing a
sensitive adenylate cyclase activation

assay. Osawa et al. (4) and
Jesudason et al. (5) developed assays
which took advantage of the
degradation of NAD by cholera toxin.
While these assays are easy to
perform and reproduce, they quantify
enzymatic activity and have not been
translated into a toxin limit of detection

(6).

Ramamurthy et al. (7) compared PCR-
based detection assays with other
detection assays such as ELISA and
culture  methods, showing PCR
provides more sensitive and specific
assays for diagnosis of cholera.
Molecular biological assays are highly
specific and quite sensitive, but
typically require amplification of the
genetic material for detection. This
usually requires a time order of hours
to complete and thus less desirable as
a rapid detection method (8, 9, and
10).

In our study we used a two method for
screening of CT production based on
the principle, that CT degrades Nicotin
amide adenine dinucleotide
(NAD)compared with PCR method.

MATERIALS AND METHODS

50 isolates of vibrio cholerae obtained
from different areas in lIraq from
patients with acute secretory diarrhea
were diagnosed serologically in central
public health laboratory (11) as
serotypes: Inaba, ogawa and non
agglutinable type (NAG). A vyellow
colony from thiosulfate citrate bile salt
sucrose agar on Petri dish was
incubated into alkaline peptone water
and incubated at 37-C for 18h.

Controls: CT toxin producing V.cholera
(Oxoid) used as a positive control and
Escherichia coli strain tested to be non
toxigenic was used as a negative
control ,PBS control, BHI broth, and
NAD were also included with each
batch test as a negative control.
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Procedure: The procedure was as
described by Osawa et.al,(4) briefly:
The test strains were inoculated into
alkaline peptone water and incubated
for 18h at 37-C. the turbidity of culture
was adjusted to Mackfarland No.1
using sterile saline.100 microliters of
each broth were transferred to wells of
a 96 well microtiter plate. 100
microliters of fresh NAD solution
obtained from Randox chemicals(UK)
was added to each well, the contents
mixed and the plate incubated at
37-Cfor 2h. After incubation, 100ul of
5N, NaOH was then added to each
well, the contents mixed and the plate
incubated at room temperature in the
dark for 1h. The reading was taken
using a UV lamp as source of light.

Preparation of samples for direct
PCR:

Preparation of genomic DNA. 10ml of
broth culture was used for DNA
extraction cells harvested at 14000
rom for 5 min and resuspended in
200ul from TRI reagent(Acid
Guanidinium  Thiocyanate  phenol-
chloroform), the mixture was incubated
at 65.C for 15min, followed by
sonication 3 times for 15sec,then
added 200ul of triple distilled water to
dilute the samples and added 400ul
(phenol chloroform isopropanol )and
mix the samples, then added 1000ul
from cooled Ethanol 100% and mix the
DNA samples by vortex, and then
centrifuged at 14000rpm for 5min ,then
the supernatant was discarded and
added to the sediment 1ml from
Ethanol  70%for washing ,then
centrifuged at 14000rpm for 5 minutes
discarded the supernatant and let the
samples to dry at 37C,then diluted the
DNA by 200ul distilled water .the
concentration and purity of the DNA
was then determined
spectrophotometrically at A260 and
A280 (9).

PCR primers and DNA amplification. A
22-bp forward primer (5 CGG GCA
GAT TCT AGA CCT CCT G 3 ) and
reverse primer (5 CGA TGA TCT
TGG AGC ATTCCCAC 3 )(12). The
PCR assay was performed in a final
reaction volum of 25ul. Each reaction
mixture consisted of 0.3uM of each
primer, 200um of each dNTp, 190uM
dTTP, 10uM digoxigenin-11-dUTP,
0.5U of Taqg DNA polymerase (Sigma,
USA), 5 ul of 10x PCR buffer, 1.5mM
MgCI? in the presence of genomic
DNA and lysed cells.

The PCR program was carried out at
94-C for minutes fallowed by 5 and 30
cycles at 94-C, 60-C and 72°C each
for 45 sec, and the final extension at
72-C for 5 minutes. Each PCR product
(5ul) was loaded into a well of a 2%
agarose gel containing 0.5 ug/ml
ethidium bromide. A 100-bp ladder
(sigma, USA) was used as the
molecular weight marker. PCR
products were electrophoresed and
visualized under UV light, and gel
images were stored using a gel
documentation system (Gel Doc 1000,
Bio Rad,CA (9).

RESULTS

Results showed that out of 50 isolates

46 (92%) were positive when we used
NAD for detection cholera toxins and 4
(8%) gave negative result, the positive
results gave colorless reaction when
we put the microtiter plate under UV
light source and that’s indicated the
degradation of NAD by CT, whereas
negative results gave fluoresces
reaction when viewed under a UV light
source which indicated intact NAD.

PCR: All isolates of V.cholera were
gave positive results obtained from
PCR of genomic DNA and bacterial
cells samples with 5 and 30 cycles
were shown in figure 1. The minimum
amount of genomic DNA and bacterial
cell of V.cholera that produced an
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observable band on ethidium bromide
—stained agarose gel electrophoresis
(AGE) was 55pg of DNA with 30
cycles.

123 45

Fig.1. sensitivity of PCR using cell lysate, followed
by agarose gel electrophoresis. Lane 1 DNA
Marker (100bp), Lane 2 Positive sample, Lane 3
Positive control, Lane 4 Negative control, Lane 5
DNA Marker

DISCUSSION

Cholera continues to be an important
and devastating disease, especially in
those regions of the world where it is
endemic. In lIraq, cholera regard as
endemic disease, before the last
outbreaks in 2007 and 2008.Cholera
was reported in 1999 in Diyala province,
occurring during the warm summer
months since that time no outbreak was
reported. Although the outbreak in 2008
appears to be less intense then that of
2007 (1), but further waves are still
possible. WHO stated that it is therefore
too early to consider this epidemic to be
under control? In addition, long-term
inadequacies in the area of water and
sanitation remain of immediate concern
and cholera outbreaks will recur in Iraq
until access to safe water and proper
sanitation is ensured for all people (1).
On other hand, there is no cases of

cholera have been reported in Iraq
during 2009. Since the outbreaks
occurred in all country provinces, that
require for rapid, accurate
measurements of Vibiro cholera toxin
which causes gastrointestinal disorder,
we found that the use of rapid and easy
methods to be apply in any further future
outbreaks will assist local laboratories to
do the test satisfactory. Two different
methods were used in diagnosis of
cholera toxin (CT), extracted from the
fifty isolates obtained. Detecting the
intact/degraded NAD by cholera toxin as
reported by Osawa et al. (4) makes the
procedure simple and can be carried out
in most laboratory testing vibriosis for
cholera toxin production, its also
suitable for large scale screening as
many strains can be tested in a 96 well
micro titer plate, including positive and
negative control.

In Osawa et al. studies they used three
incubation times,1, 2,and 4 h, and they
found that positive results for NAD
degradation after 2 h of incubation( 4 ),
whereas only 2 non-CT-producing
strains belonging to the V. cholerae O1
type became positive after 4 h of
incubation. From these results, we
incubated the samples for 2 h with
mixture of bacterial cells and 100
microliter of the substrate (NAD) at
appropriate concentrations and obtained
a magnificence observation for 92%
positive test samples. Only four samples
were failed to degrade the NAD, these
isolates may be non-CT producing
strains and they need prolong
incubation time.

The second one was PCR assay
based on amplification of target DNA
sequences in the CT gene of
V.cholera have been reported (8, 9,
10, 13). These investigators used PCR
to identified toxigenic V.cholera in
various samples, the specificity of the
PCR was determined using 50 isolates
collected from different areas from Iraq
compared with E.coli, Pseudomonas
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and others toxin production as a
negative controls, among the strains
tested all V.cholera were positive by
PCR.

Molecular biological assays using PCR
(12) or DNA-probe hybridization (6,
15) have been developed for the
detection of the cholera toxin gene
since the 1990’s.

Polymerase chain reaction (PCR)
method based on amplification of
target sequence of the CT gene has
been reported by several workers (9,
10, 15, and 16).

The problem with these detection
methods is that they detect the cholera
toxin gene (ctx), and not the toxin itself
to detect the presence of the
bacterium V. cholerae. These assays
can not be quantitative for toxin
presence, but can merely act as
predictors for its presence (10).

Our data indicate a good correlation
between intact / degraded NAD assay
and PCR assay because of the
similarity of results of the two methods.
The use of PCR is a sensitive and
quantitative method that is useful for
estimating the number of cells of a
specific pathogen in a food product (8,
12). The main advantage of PCR
method is that it is very rapid and is a
valuable method for screening a large
number of samples. Since Iraq, is not
completely recovered from destroying
shock, we need to perform rapid and
accurate methods for detecting and
screening of the public health threat
posed by infectious diseases, and may
be the toxigenic V.cholera one of
these challenges.

From these data we conclude that the
degradation of NAD by CT is simple
and can be carried out in small
laboratories, it is also easy to perform,
and gives reproducible results, while
PCR provides a more sensitive and

specific assay for rapid diagnosis of
cholera than currently available
methods.
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ABSTRACT

A field experiment was conducted in tow locations, the first is Basrah governorate
and AL-Muthana governorate in two fall seasons 2008 and 2009 to investigate of
sorghum crop response for spray to four concentrations from potassium (0, 2000,
4000 and 8000 mg K/ L) and three concentrations from boron (0, 20 and 40 mg B/ L.
This experimental design was done in factorial to use R. C. B. Design with three
replicates . The result
showed to increasing concentrations of potassium and boron lead to significant
increasing for all characteristics (plant height, stem diameter, leaf area index, fodder
and dry yield, no. of grain per head) accepts of weight 1000 grains. The 8000 mg K/
L gave high grain yield arrived to 4.56 and 5.37 ton/ ha in 2008 season and 5.17 and
5.39 ton/ ha in 2009 season. The 40 mg B/ L gave high grain yield arrived to 4.73
and 5.73 ton/ ha in 2008 season and 5.20 and 5.41 ton/ ha in 2009 season for tow
The Gar and AL-Muthana locations respectively. The interaction was affected
significantly in characteristics, the combination (8000 mg K/ L and 40 mg B/ L) gave
high means growth characteristics, yield components and grain yield which were
5.98 and 6.30 ton/ ha in 2008 seasons and 5.17 and 5.97 ton/ ha in 2009 season for
The Gar and AL-Muthana locations respectively.
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ABSTRACT

150 one-day old unsexed (LOHMANN) chicks were used to study the effect of
addition of garlic at a rate of 0.2 and 0.4% on some productive ,physiological and
immunological characteristics.

Body weights and growth rate were increased significantly (p<0.01), where total feed
consumed decreased significantly for the treated groups compared to the control
group, and consequently the former groups had better feed efficiency than the later
group. A significantly higher in dressing out percentage was noticed for treated
groups (0.2 and 0.4%) compared to control group, while a non — significant
differences between these groups were revealed for the different cut weights.

PCV was significantly increased (p<0.05) for 0.4 % treatment compared to the other
treatments, cholesterol level decreased significantly (p<0.01) for 0.2 and 0.4%
compared to control groups.
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The humeral immunity for Newcastle disease was significantly improved by

supplementation of 0.4 % garlic.

Furthermore, the cellular mediated immunity test revealed higher values for 0.2 and
0.4 % treatments compared to the control group at 24 hrs post test, but not at 48 hrs
post test. Pathogenic organism were significantly lowered at 8 weeks of age in the

live treatments compared to control.
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ABSTRACT

Fifty cheese samples were collected from local markets in Baghdad during the period
between October 2008 to June 2009.and has been sampling the various local
markets in the city of Baghdad (Spring district, a neighborhood of Cairo, the session,
Allawi al-Hilla, Bab al-Muadham, Bab al-Sharqgi, the Diyala bridge, Fudhaliyah,
Waziriya).

Contaminated bacteria were detected by Most Probable Number (MBN) method
according to FDA guidliness

To identified the contaminated bacteria, direct culture techniques on selective media
were used. Diagnosis were confirmed by APi-20 for S.aureus
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The results of (MPN) method that all samples contaminated with bacterial (100%),
the percentage of contamination of pathogenic bacteria (Escherichia coli |,
Miscellaneous enteric, Salmonella and Listeria (70%, 35%, 10%, 10%), respectively

Search Results of research confirmed the risk of bacterial contamination of the locally
cheeses, especially pollution with bacteria that cause serious diseases to consumers,
such as Salmonella that cause typhoid fever, listeriosis causing abortions in pregnant
women, so we find it is very important to add them within the standard Iraqi of
pollution cheese in addition to the directing of local health directorates to the
cleanliness of the manufacturing processes of the Cheese and control on the food
chain from animal feed to the stage of making cheese in addition to the method of
storage and cleanliness of the tools used in manufacturing and water used for this
purpose, which is the key to improving the quality of the cheese and reduce the

health risk to consumers
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