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FORWARD

With well- established ambitious steps on continuing success way, IJST is coming for you all
today in its new volume, the eighth volume for year 201 3.

Year after year, IJST proves its strength and faithful belief in developing our scientific
communities among Arab World, especially in Irag by giving an opportunity to all
researchers to present their fruitful achievements in main vital fields to let all world knows
that we are still the first leaders in civilized scientific life, despite all the unfortunate
situations or constraints.

This year, 1JST had the honor to welcome new Editorial Board Members , Prof. Hazim Al-
Daraji from College of Agricuture at Baghdad University, and Dr. Ahmed Abdullah from the
Biotechnology Research Centre at Al- Nahrain University, which added another valuable
step toward improving the prestigious level and position of the journal.
1t is my pleasure to welcome you and present you a new issue of our Journal, Volume 8, No. I
(2013), the first issue of this year, with diversity of researches and elite experts of the
Editorial Board and Advisory Group. The members of Editorial Board, the ICAST and TSTC
teamwork and I hope you will find this collection of research articles useful and informative.
1JST has owned a new ISSN registration number, that is: 2305-9346 instead of the previous
one, as the first volumes in 2006 issued by Ibn alhaythum, any change in the title needs a new
ISSN according to the International Standardization Organization, and this step had been
taken for ensuring the high quality and standards of our journal for being internationally
recognized.

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

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

printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Effect of early feeding (in ovo injection) amino acids on hatchability, some
productive and physiology traits of broiler

Adnan N. O. Al- Asadi

College of Agriculture / Al- Kufa University - Iraq
E-mail: dradnan2002@yahoo.com

ABSTRACT

Two experiments were conducted to evaluate the effect of early feeding (in ovo injection) of lysine and
arginine. First experiment was started by setting 360 broiler fertile eggs in the private hatchery from 7™
till 28" of F ebruary divided into 4 equal treatments (90 eggs per treatment) with three replicates for
each treatment. Each egg of the four treatments were injected by the following solutions:

1-T1: Negative control (not injected eggs)

2-T2: Positive control (Sterilized distilled water)

3- T3: Lysine with concentration 2%.

4-T4: Arginine with concentration 2%.

After injection, eggs were returned to the incubation tray to complete the hatching process. Results
showed significantly increase (P<0.05) hatchability and body weight at hatch.

The second experiment was raising 240 chicks, which were hatched of each treatment and divided into
eight equal groups (each replicate involved 30 chicks) to investigate some productive and physiology
traits of hatched chicks. Chicks were housed for 42 days (March to April, 2012) at Poultry Experimental
Farm of Animal Resources Department, College of Agriculture /University of Kufa. Results showed that
in ovo injection with lysine and arginine significantly (P<0.05) increase weekly live body weight, final body
weight and Feed intake compared with control groups. Also in ovo ,injection significantly (P<0.05)
increased in packed cell volume (PCV) and total erythrocytes counts. In ovo injection with arginine
significantly (P<0.05) increased hemoglobin concentration (Hb). Hence, in ovo injection with lysine and
arginine could be used as a tool for enhancing the hatchability rate and productive performance of chicks
hatched from the eggs.
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INTRODUCTION

Amino acids are considered as important
elements of feed that are provided to the birds
with a desired ratio in order to obtain best
production performance . Amino acids are
polymerized unit , which can be described as
building block of protein (1). Amino acids are
the products of protein digestion in the
digestive system. Therefore, any deficiency of
essential amino acids will lead to produce
unremarkable protein inside the body (2).

In ovo technology has been proven to be
effective for the commercial vaccination of
broilers in the United States. It provides a
safer, faster and more uniform means to deliver
vaccines for developing embryos (3). This
method has not only become a standard
procedure for vaccination, but is a potentially
effective and pragmatic route to introduce
external nutrients to embryos that may have
limited nutrient reserves. During late
embryogenesis, chick embryos grew rapidly in
association with an increased metabolic rate
and with increased energy requirements (4). A
recent study has also showed that a large
number of proteins detected in the pipping
muscle are involved in energy producing
metabolic pathways and in nucleic acid,
carbohydrate, lipid and protein metabolism (5).
Previous  studies had  showed  that
supplementary carbohydrates and amino acids
may improve embryo energy status and growth
(6).

Despite the fact that embryos need greater
amounts of energy during pipping, not all the
nutrients stored in the yolk are mobilized and
utilized by embryos at hatch (7). Injected
substances can be actively or passively
ingested by the embryo via the amnionic fluid
and can be subsequently absorbed into various
organs prior to hatch (8 ,6). Tullett reported
that the broiler embryo is exposed to stress
during late term of embryonic development by
increasing metabolic heat, thereby affecting the
vitality of embryo at hatching, which is
negatively reflected on the rate of hatching (9).
The hatchability rate of broiler eggs might be
low. One reason for this is that the developing
embryo inside eggs does not receive the
desired amount of critical amino acids. Hence,
in order to improve the hatchability it is of
great importance for the fertilized eggs to
certain all the feed elements (especially amino
acids) in a desired amount. Injected broiler
eggs with either lysine or methioine acting
upon reducing the rate of total mortality and
protein degradation (proteolysis) inside body

(10).  Furthermore, De Olivera et al.
demonstrated that turkey eggs injected with
carbohydrate solution, hatchability rate was
increased, while embryonic mortality was
decreased (11). Al-Daraji et al. indicated that the
in ovo injection with different levels of 1, 2and
3% arginine into Japanese quail eggs
significantly elevated hatchability 86.93,90.24
and 91.45% for levels of arginine respectively
compared with control 81.31% (12). Ohta et al.
found in ovo amino acids injection ( 0 and 7day
),chicks from eggs receiving amino acids at day 7
had heavier body weight at hatch than chicks
from non injected control eggs(13). Al-Asadi
investigated the effect of in ovo injection of
amino acids (lysine and methionine) at day 18 of
incubation; he found both amino acids
significantly increased body weight at hatch in
comparison to the controls (14). Abdul-Sahib
investigated in ovo injection of lysine and
metionine into the chorio-allantois of broiler eggs
at day 10 of incubation he noticed significant
(P<0.01) increase in body weight in comparison
to positive and negative controls (15). Likewise,
Japanese quail produce from eggs injected with
different levels of arginine (1,2 and 3%) had
significant increase on body weight at 7and 42
day-post hatch and body weight gain (12).
Abdul-Sahib also demonstrated that the in ovo
injection of lysine and methionine in broiler
breeder eggs resulted significantly (P<0.01)
increase in PCV and total erythrocyte counts as
compared with those chicks hatched from
controls but not significant effect on Hb and total
leukocyte count (15). Al-Asadi studied in ovo
administration of different concentration of
lysine (1, 1.5 and 2%) in broiler breeder eggs
resulted in significantly (P<0.05) increase in Hb,
PCV, total erythrocyte and total leukocyte count
of chicks as compared with controls (14).

Tako et al. revealed that in ovo feeding of
carbohydrate and /or P-hydroxy-B-methyl
butyrate(HMB) significantly enhanced the villus
surface area of chicks embryo by approximately
33% over that of controls (16). Moreover, Smith
et al.suggested that the increase in villus surface
area enables faster growing birds to sustain
increase  demands for nutrition digestion |,
absorption and assimilation (17) . Likewise, Foye
et al. reported that in ovo feeding of arginine and
/or B-hydroxy-B-methyl butyrate (HMB) might
increase the hepatic gluconeogenic enzyme to
promote hepatic glycogen accretion , thereby
enhancing the rapid post —hatch growth (18).
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Therefore, the current study aims to realize the
points below through two subsequent
experiments:

1- The possibility of enhancing hatchability
increasing the body weight of hatched chicks
and reducing the mortality rate by performed
in ovo injection of critical amino acids such as
lysine and arginine.

2- Enhancement in the productive traits and
blood traits for broiler chicks, which produced
from injected eggs with lysine and arginine.

MATERIALS AND METHODS

First Experiment:

First experiment was conducted utilizing 360
fertilized commercial eggs of commercial
flock. All eggs were obtained from a
commercial source from same breeder flock.
These eggs were weighted individually to
selected homogenously in weight , removed
abnormal eggs and randomly allocated to four
treatment groups of 90 eggs each. Incubation
time from 7" till 28", February 2012 in private
commercial hatchery in Babylon. Through in
ovo injection, lysine and arginine were
administered to the fertile eggs on day 18 of
incubation in yolk sac. The in ovo injection
solutions were as following:

1-T1: Negative control (not injected eggs)
2-T2: Positive control (Sterilized distilled
water)

3- T3: Lysine with concentration 2 %( 2 g
lysine/100 ml sterile distilled water)

4-T4: Arginine with concentration 2%.(2 g
arginine/100 ml sterile distilled water)

The injection site of nourishing solution was
yolk sac. Then , the used solutions were
injected by wusin sterilized (1ml) insulin
injector. The injection site was disinfected with
70% ethanol before and after injection, sealed
with wax. Eggs were incubated at
temperature37.7°C under a relative humidity
60 to 65% , and the eggs were turned at each
hour for the first to thel8™ day of the
incubation period. Eggs were transferred from
incubator trays to hatched trays on the 19" day
of incubation and the temperature was
decreased to 37°C, the relative Humidity was
increased to 80 to 85%. And transferred to
incubating baskets in an incubator to complete
the hatching process. Hatched chicks were
removed from the incubator to determine
hatchability rate.

Hatchability was calculated according to the
equation below :
(hatched chicks/incubated eggs) x 100 (19)

The average weight of each chick in each
replicate was calculate by weight whole chicks in
every replicate separately using sensitive
electrical balance type Sartorius and divided the
total weight by their number.

Second Experiment:

A total sample of 240 chicks were transported
from hatchary to Poultry Experimental Farm of
Animal Resources Department, College of
Agriculture /University of Kufa. Chicks were
housed for 42 days (March to April, 2012) to
investigate some productive and physiology traits
of hatched chicks , which were received solutions
previously described at first experiment.

The chicks were fed a diet containing 210 g
protein/kg and 12.08 MJ metabolizable
energy/kg. The chicks were allowed free access
to food and water and housed in wire cages
containing 20 chick each. A regimen of 17 h
constant lighting and continuous ventilation was
provided, and all birds were kept under uniform
management  conditions  throughout  the
experimental period.

The feeding program consisted of a starter diet
used until 21 day of age and a finisher diet until
42 d of age. All diets for each period were
prepared with the same batch of ingredients, and
all diets within a period had the same
composition. Diets were formulated to meet or
exceed requirements (20) for broilers of this age.
Table (1)

Table (1) composition and calculated analysis of
experimental diets

Ingredient (%) Starter | Finisher
Yellow Corn 41.5 44.8
Soybean meal 27 23.4

Wheat 19 17.3
Protein
concentrate * 10 10
Sunflower Oil 1.8 3.5
Di-calcium
Phosphate 0.3 0.5
Salt(NaCl) 0.4 0.5
Total 100 100
Calculated chemical analysis
ME(Kcal/kg)** 3036 3162
Crude protein (%) 22.4 20.9
Me/Crudc? protein 135.5 1513
ratio
Lysine** 1.19 1.09
Methionine +
Cystine** 0.72 0.68
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Average of lve bodywelght ()=

* protein concentration using for experimental
produced by Holland company contains .40% crude
protein , 2450 Kcal’kg ME,5% fat , 2% fiber ,7%
calcium,2.6%phosphor,  3.85%  lysine ,3.7%
methionine , 4.1% methionine +cystine.

** calculated each one of me, Lysine |,
methioninetcystine, Ca, AvalP, for each feed
materials by using NRC(1994).

Chicks were weighting weekly as a group in
replicate throughout the experimental period
from the 7™ day to the 42" day.

Live Body Weight (BW): chicks were
weighing weekly as a group in each replicates
throughout the experimental period (from the
7" day to the 42™ day) and the average body
weight were calculated using equation below :

- Totul Ife bodyweighta: heend of weeks )

Niumber of ife chicksat the end of week

2]
Body weight gain (g) was calculated in
replicate weekly by equation below:

Body weight gain=live body weight at the end
of week — initial body weight at same week

1)

Feed intake (FI) in each replicated was
calculated weekly by following equation :

Feed intake (g)= Total amount of feed
provided at the beginning of weeks — amount
of feed remaining at the end of week (22)

Blood samples were collected randomly from
wing bronchial vein from six birds per
treatment on day 42 of age( 2 birds per
replicate) . Blood samples were collected using
lapelled blood collection vials which was
contained EDTA as an anticoagulant for
hematological studies. A pooled blood sample
for each replicate per treatment was analyzed
for serum chemistry traits. After overnight
clotting at 4 °C, the samples were centrifuged
for 15 min at 4000 x g. The separated serum
was transferred to a laboratory. Hemoglobin
concentration (Hb) was determined by using
Darbkin’s reagent (23 ). Packed Cell Volume
,PCV (%) has been measured by heparinized
capillary tubes were filled to 3/4 with blood,
after closing one end of the tubes they were
kept in Micro centrifuge (12000 cycle /
minutes) for 5 minutes.

The wvalues were recorded with special
haematocrit reader (24).Total Erythrocyte
count(TRBC)which it referred to Red Blood
Cells(RBC) and Total Leukocyte Count
(TWBC)which it referred to white Blood cells
were estimate by manual standard technique
using solution Natt and Herrick according to the
standard methods as reported by (25).

Statistical analysis:

Data generated from experiment were carried out
in a complete randomized design (CRD) using of
SAS software (26). The significant differences
among means were determined by using
Duncan's multiple range tests. Differences among
treatment means were compared at P<0.05.

RESULTS AND DISCUSSION

Hatchability and Body weight at hatch

The effect of in ovo injection of lysine and
arginine during 18" day of incubation period on
hatchability, and Body weight at hatch are shown
in table(2).

Table (2) Effect of in ovo injection of lysine and arginine
on hatchability, embryonic mortality, deformed chicks

and Average body weight at hatch (Mean +SE)

Treatments Hatchability% | Body weight
at hatch(g)

Negative 79.59°40.45 | 47.70°+0.11
control(T1)

Positive 78.41°£0.30 | 47.53%+0.13
Control(T2)

Lysine 2%(T3) 87.52°+1.45 | 50.20°+0.73
Arginine 2%(T4) | 91.75%1.58 | 51.03°+£0.60

a,b, ¢ means with different superscripts within the
same column differ significantly(P<0.05)

Hatchability of broiler breeder eggs injected with
amino acids (lysine and arginine) were
significantly higher (P<0.05) than control eggs.
Hatchability significantly increased when broiler
breeder eggs injected with either lysine or
methionine compared to non —injected eggs ( 14).
As such, to complete embryos development,
excess amount of proteins or amino acids are
required to build the body tissue while as the
embryos of poultry are different from those
mammals since they do not have feed sources
expect eggs (27). Nowadays, the hatching
process has been upgraded through utilizing
advanced technologies specified for this purpose
to achieving the highest hatchability and
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guaranteeing the livability of embryos. So, the
in ovo injection had been performed with
amino acids (28). There is interference
between the component amino acids of lysine
and arginine on hatched chickens through
antagonism of lysine over arginine, this act
upon raising the level of arginase enzyme
which is responsible of break down arginine in
liver and kidney of poultry. Results of present
study coincides with the finding of several
authors who indicated in ovo feeding of
carbohydrates and proteins (29) have been seen
to improve the hepatic glycogen reserves over
the control. Furthermore, Foye et al
demonstrate that poultry in ovo feed arginine
have enhanced total hepatic glycogen reserves
(30). Consequently, hatchability was positively
correlated with liver glycogen content of
turkey and chicks embryo before hatching.
(29).

Results indicated that chicks produced from
eggs that were injected with lysine and
arginine were heavier (P<0.05) in body weight
at hatch than those produced from control
eggs. These findings were in confirmation
with findings of Al-Murrani(31) and Ohta et
al.(13) who confirmed that in ovo injection of
amino acid have caused an increase chick
weights at hatch y increasing amino acid yolk
content or increasing amino acid utilization by
embryo. The in ovo amino acid injection in
broiler eggs led to elevate amino acid level in
blood plasma: especially , lysine ad increase
amino acid contents of embryo , yolk, albumin
, allantois and amnion fluids at day 19 of
incubation .Therefore these result might have
an important role on the chick weight by
formation of muscle protein . These results
matched the results obtained by (14).

Productive traits:

Live body weight, body weight gain, and feed
intake:

Table(3) shows the results derived from the
effect of in ovo lysine and arginine injection
on live body weight m body weight gain and
feed intake of broiler chicks from 2 to 6 weeks
of age. In the 2™ and 3 rd weeks of age , all
chicks that have received amino acids grew
faster and had a higher body weight (P<0.05 )
in comparison with control groups .These
results were in consistent with those reported
by (10) whom found a significant increase in
body weight of chicks at 3 weeks of age ,
which were hatched from eggs injected with
amino acids especially lysine due to increased
embryo weights. The present results suggest

that amino acids injection into the egg might
have stimulate amino acids utilization, which
may be explained by an increase in amino acids
synthesis and a concomitant decrease in amino
acids degradation by embryo, thereby yielding
subsequent growth ( 28). Similar results were
reported by (14) , (15) in broiler chicks and (12)
in Japanese quail chicks whom found that live
body weight significantly increased from injected
eggs with amino acids.

Table(4) shows Body weight gain of chicks from
amino acids injection group were significantly
(P<0.05) higher than those of control groups. In
the 2" week , the highest values of body weight
gain were obtained in amino acid injection
groups. Accumulative body weight gains were
calculated during (2-6) weeks. Amino acid
injection groups had significantly (P<0.05)
higher than control groups . Those findings were
coincided with the findings of (28) and (29)
whom reported that in ovo  injection of
carbohydrates, amino acids and vitamins led to
intestinal development through increasing villus
size and capacity of digestion y intestinal
enlargement, which led to the speed of digestion
and absorption of food. Investigation performed
by (6) showed that 2 g difference in body weight
at hatch due to in ovo feeding resulted I 50 to 60
g of increase in body weight gain at 25 day post
hatch. These results were in agreement with
results reported by (14) and (15) who found that
amino acids ( Lysine and methionine ) injection
has significantly increased accumulative body

weight gain during (1-6 week) post- hatch.
Table(5) shows Feed intake of chicks from amino
acids injection group were significantly (P<0.053
higher than those of control groups. In the 3"
week , feed intake of chicks hatched from eggs
injected with lysine had significantly increased as
compared with other treatments at 3™ week of
age . In 5" week, a significant decrease in feed
intake was found chicks that received arginine
and lysine compared with control groups. These
results were in disagreement with results
obtained by (14) who found that accumulative
feed intake significantly elevated in chicks that
were hatched from eggs injected with two levels
of lysine (1.5 and 2.%) through 1-8 weeks post-
hatch.. In addition these results also were in
contrast with those reported by (15) who found in
ovo injection of lysine and methionine in broiler
breeder eggs significantly increased
accumulative feed intake as compared to the
control during 1-6 weeks post-hatch .
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Table (3): Effect of in ovo injection of lysine and arginine on average live body weight (Mean £SE) of broiler

Age Average live Body weight(g)
Treatments Week 2 Week 3 Week 4 Week 5 Week 6
Negative control(T1) 345.66"+4.56 753.03'+£9.76 1315.53%+14.66 2021.30°+9.26 2636.63"+17.15
Positive Control(T2) 348.20°+4.65 | 760.10°+10.42 1303.03°+8.95 2001.06"+5.83 2615.00°+8.66
Lysine 2%(T3) 367.46'+4.01 805.60°+8.80 1408.23%+11.17 | 2120.46°£11.52 | 2738.43%£11.03
Arginine 2%(T4) 368.40°+2.34 | 807.40°+11.63 1410.30+6.98 2118.36%+8.77 2748.20°+10.28

a, b, c means with different superscripts within the same column differ significantly(P<0.05)

Table (4): Effect of in ovo injection of lysine and arginine on average body weight gain (Mean +SE) of

broiler

Average Body weight gain(g)

Age Week 2 Week 3 Week 4 Week 5 Week 6 Week 2-6

Accumulative
Treatments
Negative 184.93°+4.79 | 407.36°+5.19 | 562.50°+4.90 | 705.76°£5.40 | 615.33°+7.88 | 2475.90°+17.38
control(T1)
Positive 187.20°+4.59 | 411.90°5.77 | 542.93°:1.94 | 689.03°:3.12 | 613.93+£2.83 | 2454.00°+8.60
Control(T2)
Lysine 206.90°+4.36 | 438.13°+4.79 | 602.80%£2.22 | 712.23"+0.35 | 617.96°+0.49 | 2577.87°+11.37
2%(T3)
Arginine 206.56°+2.34 | 439.00°£11.63 | 602.90°+4.65 | 708.06™£1.79 | 629.83°+1.50 | 2586.37°+9.61
2%(T4)

a, b, ¢ means with different superscripts within the same column differ significantly(P<0.05)

Table (5): Effect of in ovo injection of Lysine and Arginine on feed intake (Mean £SE) of broiler

Feed intake (g)
Week 2 Week 3 Week 4 Week 5 Week 6 Week 2-6

Age Accumulative
Treatments

Negative 263.40+1.96 | 750.66°+1.16 | 1057.46°+2.85 | 1333.46™+7.56 | 1309.20°+9.24 4714.20°+22.77
control(T1)

Positive 265.80%+£1.84 | 746.26°£1.53 | 1040.60°+2.54 | 1340.10°+5.86 1304.16°+£9.62 | 4696.93%°+21.39
Control(T2)

Lysine 278.20%1.30 | 760.36°+1.24 | 1060.26™+1.24 | 1310.06°+5.80 | 1278.83%°+10.17 | 4687.73%°+18.85
2%(T3)

Arginine 277.17°+2.45 | 747.80°£2.42 | 1068.36°+2.28 | 1300.36°+5.80 | 1295.33°+8.80 | 4689.03"+21.76
2%(T4)

a, b, ¢ means with different superscripts within the same column differ significantly(P<0.05)

Blood traits

Table (6) shows the data results of influence of
in ovo amino acid injection on hemoglobin
concentration (Hb), packed cell volume (PCV),
total erythrocyte count (TRBC) and total
Leukocytes count (TWBC).

Results indicated that there was a significant
increase (P<0.05) in hemoglobin concentration
of chicks hatched from eggs injected with
arginine2% as compared to control groups.
This increase could be related to the rule of
amino acids in construction of blood proteins
(Globulins) which was represented as a
hemoglobin-building unit that consists of iron
and porphyrin (hem proteins). The significant
effect upon Hb content was in agreement with

the results obtained by (14) that fund hemoglobin
concentration has significantly improved in
chicks that were hatched from eggs injected with
lysine at concentration 2% as compared with
positive and negative controls.

Results showed that hatched from eggs injected
with lysine and arginine had significant increase
(P<0.05) on PCV in comparison to positive and
negative control eggs. Gayton reported an
increase in PCV as result to increase in total
erythrocyte count (32). Similar result was
obtained by (15) who observed that PCV has
significantly increase in chicks hatched from
eggs that were received either lysine or
methonine by in ovo injection. Results of current
study were in confirmation with those reported
by (14) who found that chicks were received
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different levels of lysine especially 1, 1.5 and
has significantly
compared with controls.
Results indicated that there was a significant
increase (P<0.05) in TRBC of chicks hatched
from eggs injected with lysine and arginine as
compared to control groups. This increase
could be related to the rule of amino acids in
construction of blood protein (Globulins).
Results of current study were in confirmation
with those reported by (14) and (15).
TWBC of chicks received lysine and arginine

2%

by

in ovo

significantly
treatment. These results were disagreement
with those investigated by (14) who found
significant increase on TWBC of chicks
hatched from injecting eggs with different
levels of lysine (1,1.5 and 2%). These finding
were coincided with results demonstrated by

(15) who observed

as

injection was
compared with

that there

not

elevated PCV as

affected
control

was no

significant different on TWBC between chicks
hatched from in ovo amino acid injection and
non —injected control.

Table (6): Effect of in ovo injection of lysine and
arginine on hematological Traits (Mean+SE) of broiler

Treatments Hb PCV% TRBC TWBC
(g/100ml Nx10%1ml) Nx10%/1mP)
blood)

Negative 9.22%+0.19 [3.60°£0.31 P.84°t0.01 p1.23+0.13

control(T1)

Positive 8.7040.36  [9.57°+0.30 P.47°+0.01 P1.25+0.01

Control(T2)

Lysine 2%(T3) 9.62%+0.28  10.53%£0.09 P.98°+0.01 P1.20+0.62

Arginine 2%(T4) | 10.01"+0.12 [3.60*£0.41 B.13+0.06 P1.20+0.23

a, b, ¢ means with different superscripts within the same
column differ significantly(P<0.05)
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ABSTRACT

Nutrient mineralization of applied mineral fertilizer or animal manures and the accumulation of NO; N
in some Brassica vegetables in addition to the activity of nitrate reductase enzyme in leaves and edible
organs were examined. Fertilizer source included mineral fertilizers as recommended, and cattle or
poultry manure at rate of 20% of soil (v/v) were incorporated into 0-30 cm of top soil 20 days before
transplanting. Four Brassica vegetables were used as test plant for the response to the source of
fertilizers. Different vegetables responded to organic manure application in the same trend, but pak
choi had the highest and cauliflower had the lowest content of NO; N in the edible part (2838 and 539
ng kg dwt” respectively) when poultry manure was applied. However, elevated NO; N in the edible
organs of all tested vegetables was below that could cause toxicity to human health. Nitrate reductase
enzyme (NR) activity in leaves generally lower than edible organs by 28.9%, and results show that NR
activity is not a function of NO; N accumulation in plant tissues, where the NO;_ N content of the
leaves of kohlrabi, cauliflower, pak choi, and cabbage was greater than the edible organs by 49.8, 30.1,
34.4, or 27.3%, where the NR activity was lower by 33.6, 35.9, 27.6, or 19.6% respectively. These
results may suggest that activation of NR in the edible organs is a function of some other biological
factors in addition to nitrate level. Crop yield of the tested Brassica vegetables increased when cattle or
poultry manure was applied as compared to mineral fertilized plants. The percent increases were 31.9
and 52.1% for kohlrabi, 3.9 and 50.7% for cauliflower, 36.6 and 68.9% for cabbage, and 69.5 and
73.4% for pak choi as compared to mineral fertilized plants.

Key words: Brassica vegetables, cattle and poultry manure, Nitrate reductase enzyme activity.
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INTRODUCTION

Organic farming differ principally from
conventional (mineral fertilised) farming by
not using synthetic chemical fertilises and
pesticides. Manure (animal or plant residues) is
organic matter and contributes to soil fertility
by adding organic matter, and its releasing of
macronutrients and  micronutrients, and
improving the physical and chemical
properties of the soil (1). In Europe, the
conversion from conventional to organic
farming has been slowed by the concern about
accumulation of nitrate in the soil which might
eventually leach into the ground or surface
water (2). In plants, nitrates are natural
constituents, and often present in the edible
organs of many vegetables. The accumulation
of nitrates in plant tissues is affected by many
factors such as an increasing level of inorganic
fertilisers (3), light intensity (4), and species
(5). Nitrates accumulation in plant tissues is
not uniform, for example, typically they occur
in the fruits in only minor amounts. It has been
reported that NO;™ concentrations are highest in
petiole and stems, moderate in leaves and
roots, and very low in fruits and flowers (6).
Leafy vegetables such as spinach, radishes,
celery, and lettuce may therefore accumulate
nitrates in high concentration (7). Variability’s
in NO;™ accumulation among species has been
related to the efficiency of reducing NO;  in its
roots (8). Organic grown vegetables have been
reported to have lower NOj; contents than
mineral fertilized crops (9,10). Nitrate
reductase enzyme (NR) (EC 1.6.6.1) is
involved in primary metabolism and
intensively studied because it catalyzes the rate
limiting step in the overall process of nitrate
assimilation. Nitrate assimilation often limits
plant productivity and the primary product of
nitrate reduction is nitrite, which is toxic (11).
There are some contradictory reports about the
inducible effect of tissue nitrate contents and
the activity of NR enzyme. Crawford (12)
reported that NO;™ accumulation is the trigger
for NR activity, whereas, Ferrari et al. (13)
mentioned the importance of nitrate influx to
the metabolic pool via the transpiration stream
is regulating NR activity. On the other hand,
(14) showed that NR activity is independent of
nitrate content and ammonium supply in the
absence of nitrate stimulated the NR activity
more than nitrate. The activity of NR enzyme
is not uniform in all plant tissues and is
affected by external NO;  supply. High NR
activity in xylem sap in many cereal plants was
found when NO; supplied at low concentration
( 0.1-1.0 mol NO;y m™), while cereal plants

shoot assimilation of NOj; increased in
importance as applied NO; concentration
increased from 1.0 to 20 mol NO;m™ (15).

The primary objective of this study was therefore
to compare the accumulation of NO; N and NR
activity in the leaves and edible organs of four
species of Brassica vegetables.

MATERIALS AND METHODS

A field experiment was carried out at
Horticulture  Research Area in Lincoln
University, NZ. The soil is classified as Wakanui
silt loam. Three fertilizer treatments were
implemented: Conventional [mineral fertilization
at a rate of 40 kg N ha™ as Urea (46%N), 50 kg P
ha as triple superphosphate (21% P), and 50 kg
K ha' as potassium sulphate (41.5% K)
broadcasted in the first split, and 100 kg N.ha™
as urea a side dressing 3 weeks post planting as
recommended by (16)], Cattle manure at a rate of
20% v/v (600 m® ha™), Poultry manure at a rate
of 20% v/v (600 m’® ha™"), and no fertilization as a
control. Manures and the first split of the mineral
fertilizers were incorporated into 30 cm of the
topsoil 20 days before transplanting. The analysis
of manures used shown in Table 1.

Seeds of Pak choi (Brassica campestris var.
chinensis) Winter Shanghai F1., Kohlrabi
(Brassica oleracea var. gongylodes) Aka Green
Duke, Cauliflower (Brassica oleracea var.
botrytis) Freda F1 Hybrid, and Cabbage
(Brassica oleracea var. capitata) Winter Cross
cvs., were sown on 5" May 2008 and at 3-4 true
leaves stage were pricked out on 3rd July 2008.
Three rows of 6m length were used for each
species in each plot with 0.5m apart and 0.25 m
between plants. A factorial 4x4 in a Randomized
Complete Block Design was implemented in four
replicates. At harvest, five random plants from
the middle row of each plot of each treatment

were taken for the measurements.

Table (1): Analysis of cattle and poultry manures

Properties Cattle Poultry

manure manure
pH 1:5 KCl 7.35 7.79

extract

%C 12.51 22.34
%N 1.23 2.44
C:N ratio 10.98 9.17
%P 0.34 2.32
%S 0.22 0.53
%K 0.35 0.90
%Ca 1.08 8.95
%Mg 0.25 0.43
%Fe 1.18 0.37
%Na 0.04 0.47
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Soil analyses

Before transplanting soil samples were
analysed for mineral nutrients, pH, ECe and
moisture content. Samples of raw material of
both manures were also taken for chemical
analysis. During plant growth and again at
harvest, soil samples from each replicate were
taken at 93, 116 (Pak choi harvest), and 151
days (Kohlrabi harvest) after fertilisers were
incorporated into the soil.

Fresh soil samples were taken to measure soil
moisture content according to (17), the rest of
the soil samples were air dried, crushed to pass
through a 2 mm mesh sieve, and thoroughly
mixed to ensure homogeneity. Soil pH was
determined in 1:5 KCI extract and Electrical
conductivity of soil extract (ECe mS.cm™) was
measured in 1:5 water extract (17). Total N%
and C% was also determined in dried soil
samples by Macro Elemental Analyser (Varo
Max CN Elementor Analyser System GmbH,
Germany). Mineral analysis for P, S, K, Ca,
Mg, Fe, and Na was performed in acid digest
of the soil according to (18) method and read
by Optical Emission Spectrometer (Varian
720-ES ICI-OES).

Plant analyses

At harvest five plants were selected and
divided into edible organ (The loose head
leaves in Pak choi, storage stem in Kohlrabi,
curd in Cauliflower, and compacted head in
Cabbage), leaves and other plant parts, and the
average of fresh weight was recorded. Leaves
and edible organs oven (70 °C) dried for 72 h
and the % of dry weight was calculated. Fresh
samples of the leaves and the edible organs
were kept in a freezer for nitrate reductase
(NR) activity assay. Nitrate content in dried
leaves and edible organs samples was
measured by the salicylic acid method (19).
Nitrate reductase (NR) activity was determined
using in vitro assay following grinding of
frozen materials in liquid Nitrogen, extraction
and assay procedure used in the in vitro assay
were as described in (20). The nitrite (NO,)
formed were colorimetrically determined at
543 nm and NR activity was expressed as uM
NO, g' dry weight (DWt) h'. Mineral
analysis was performed in acid digest
according to (21).

Statistical analysis

All data were statistically analysed by analysis
of variance (ANOVA) using the 10™ ed. of
GenStat (22). Least significant differences at
probability level of 5% were given to indicate
significant variations between treatments.

RESULTS AND DISCUSSION

Nitrogen and carbon content

Soil contents of total N and C was the highest at
20 days after fertilizers were incorporated to the
soil, and then declined with time advances (Table
2). Poultry manure treated soil had lost 50% of
its contents of N and C, whereas, control and
conventional treatments lost only 20% after 116
days of treatment. There was a little change in
those elements for cattle manure treated soil for
same period of time. At 151 days after treatment
as the season got warmer in November
mineralization of these elements was enhanced
resulted in an increase in %N and %C (Table 2).
These increases were expected since the organic
wastes decomposition is a temperature dependent
process. The high N mineralization of poultry
manure which has the lowest C:N ratio (Table 1)
is in agreement with the findings of (23) that N
mineralized from the manure is inversely
correlated to the C:N ratio.

These results demonstrate the value of organic
manures as fertilizers because of the potential for
manures to mineralize and supply nutrients
especially nitrogen to soil. Mineralization of
organic material is closely related to its chemical
composition including C:N ratio (24). . These
results were expected since the rate of the N
mineralization is C:N ratio dependent, where the
C:N ratio in poultry manure is low (Table 1) and
high in other treatments. According to (25)
manure with a high N content should result in a
high net N mineralization, an increased soil
microbial biomass N, high denitrification, or a
combination of these outcomes.

NOj;™ accumulation and NR activity in leaves
and edible organs

Regardless of fertiliser treatments, NO; N
accumulated in the leaves of pak choi at higher
levels compared to other Brassica vegetables
tested, and was 93.2%, 126.7%, and 306.6%
higher than cabbage, kohlrabi, and cauliflower
leaves respectively (Table 3), probably this due
to genetic and early maturation effect. Pak choi
was harvested one month earlier than kohlrabi,
and two months before cauliflower and cabbage.
Brown and Smith (1966) reported that early
maturing varieties of vegetables tended to
accumulate more nitrate than late maturing
varieties at a given rate of fertilization. Chinese
cabbage accumulated NO; N up to 5858.1 mg
NO; N kg fresh weight”' compared to 1425.5 mg
NO; N found in the leaves of cabbage (26).
Differences of radish (Raphanus sativus L.)
cultivars in accumulation of NO; N in their
tissues also has been reported(27).
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Poultry manure applied to the soil significantly
increased the accumulation of NO; N in the
leaves compared to cattle manure or other
treatments (Table 3). No important NO; N
differences between cattle manure,
conventional or control treatments were
noticed. Poultry manure raised NH; N and
NO;_N presence as well as the pH in the soil
(unpublished data) which may be the reason
for the increased NO; N in the plant leaves of
all Brassica vegetables tested (27). Although,
all brassica vegetables under investigation
have increased NO; N in their leaves with
poultry manure application, pak choi had the
highest and cauliflower had the lowest values.
Accumulation of NO; N in the edible organs
followed a similar trend as in the leaves where
pak choi accumulated the highest while
cauliflower curds were the lowest. However,
generally the distribution of NO; N between
the leaves and edible organs was not uniform.
The uneven distribution may be due to the fact
that in cauliflower the curd (flowers) is the
edible organ, whereas, the loose leaves of pak
choi is the edible organ, and (28) mentioned
that flowers and fruits accumulate very low
concentration of NO;.

Table (2): Effect of fertilizer source on soil content of total N

and C at different periods after incorporation.

Fertilizer source %N %C C:N ratio

20 days after soil incorporation

Control 0.177 | 1.960 11.097

Conventional 0.162 | 2.007 12.370

Cattle manure 0.183 | 1.868 10.226

Poultry manure 0.480 | 4.025 8.384

93 days after soil incorporation

Control 0.172 1.96 11.74

Conventional 0.169 1.95 11.59

Cattle manure 0.196 | 2.16 11.06

Poultry manure 0.282 | 2.50 8.90

116 days after soil incorporation

Control 0.136 | 1.57 12.09

Conventional 0.131 1.54 12.41

Cattle manure 0.164 1.91 11.75

Poultry manure 0.240 | 1.94 8.63

151 days after soil incorporation

Control 0.149 | 1.66 11.30

Conventional 0.163 1.78 10.63

Cattle manure 0.183 | 2.03 11.09

Poultry manure 0.260 | 2.14 8.23
Fertilizer source ke ke ek
Interaction LSDys Ns ns ns

*** significant< 0.001 probability. ns, not significant <0.05
probability.

The storage stem of kohlrabi acts as a solute
translocation channel, therefore, most of the
NO;_N taken up by the plant roots will ascend to
the transpiring leaves and not accumulate in it,
whereas, in pak choi the transpiring loose leaves
accumulate high concentration of the NO; N.
Poultry manure application resulted in an
increase in the content of NO;_N in edible organs
(Table 3).

In pak choi the conventional and cattle manure
treatments also increased the accumulation of the
NO;_ N in the edible organ relative to the control.
In other tested Brassica vegetables only the
poultry manure treatment resulted in a high
accumulation of the NO; N in different edible
organs. Concentrations of NO; N found in the
edible organs in this experiment are below values
mentioned by (29) where at harvest were 4000-
6000 mg kg' and 5000-8000 mg kg' on a dry
weight basis for cauliflower and cabbage
respectively.

The  recommendation is  the  standard
concentration of NO; in the edible organs of
cauliflower, cabbage, and kohlrabi should be less
than 500 mg kg™ on a fresh weight basis (30). In
this experiment the NO; concentration in
cauliflower curds and compact heads of cabbage,
treated with poultry manure, were well below
recommendations (307 and 325 mg NO; kg on
fresh weight basis respectively ‘data not shown’).
However the loose leaves of pak choi and the
storage stem of the kohlrabi had NO;
concentrations higher than recommended (795
and 1094 mg NO; kg' respectively). The
differing NO; values in the edible portions may
be due to the genotype and the different plant
tissues. Toxicity can result if 70-kg adults ingest
approximately 0.7 g of NO;_N (27). Under the
conditions of this experiment it would take 880 g
of pak choi or 640 g of kohlrabi, on fresh weight
basis to give toxic dose. This quantity would
have to be ingested at one meal. It is unlikely that
a person could eat 880 g of pak choi or 640 g of
kohlrabi at one meal. There are no consistent
recommendations showing the concentrations of
NO; in crop edible organs that would be harmful
to the human health, probably this due to
different cultivars, soil fertilization, and
environmental factors. The daily intake of the
Chinese person of NO; is 422.8 mg (31), while,
World Health Organization recommended 3.7 mg
NO; kg body weight ' day ' (32)
(approximately 260 mg NO;™ 70 kg body weight’
", whereas, US standard is 7 mg NO;™ kg body
weight' day™. Minimizing nitrate content in the
edible part of the plants is very important for
human health, because of the potential
transformation of nitrate into nitrite, which can



International Journal for Sciences and Technology Vol. 8, No. 1, March 2013 18

interact with haemoglobin and negatively
affect blood oxygen transportation (33).

Table (3): Effect of fertilizer source on NO;_N and nitrate reductase activity in leaves and edible organs of
some Brassica vegetables

Species Fertilizer source NO;_N leaves NO;_N edible | Nitrate reductase Nitrate reductase
(ugNgDwt') | organ (ugN g | activity in leaves activity in edible
Dwt™.) (uM NO, g Dwt! organ (UM NO, g
)] Dwt' h)
Pak choi Control 151 83 1.692 2.458
Conventional 997 816 3.410 3.749
Cattle manure 1102 656 2.930 4918
Poultry manure 4450 2838 4.048 5.609
Kohlrabi Control 34 34 0.328 0.505
Conventional 36 53 0.360 0.451
Cattle manure 37 38 0.452 0.421
Poultry manure 2850 2025 0.350 0.481
Cauliflower Control 191 161 0.394 0.859
Conventional 169 203 0.404 0.750
Cattle manure 178 250 0.413 0.791
Poultry manure 1109 539 0.918 0.920
Cabbage Control 288 231 0.358 0.626
Conventional 282 292 0.557 0.607
Cattle manure 234 341 0.475 0.857
Poultry manure 2662 877 0.886 1.336
Species Pak choi 1675 1098 3.029 4.184
Kohlrabi 739 537 0.373 0.464
Cauliflower 412 288 0.532 0.830
Cabbage 867 435 0.569 0.857
Species *hk *hk *hk fkk
Fertilizer source wkk wkk il ok
Interaction LSD s 771.4 285.0 Ns 0.9217

*xk * significant< 0.001 probability. ns, not significant <0.05 probability.

Nitrate reductase activity in the leaves and the
edible organs of Brassica vegetables is
variable. In this experiment pak choi had the
highest activity whereas kohlrabi had the
lowest NR activity in harvested organs. Poultry
manure application increased NR activity in
the leaves and edible organs, while other
treatments had no significant effects except
with pak choi where fertilization regardless of
the fertilizer source increased NR activity
compared to the control plants. Generally, NR
activity in the leaves was lower than that in
other edible organs by (28.9%). Nitrate
presence in tissues has an inducible effect on
NR activity (14) and was seen in this
experiment where high content of NO; N in
both the leaves and edible leaves of pak choi
increased NR activity. However, the NR
activity increases was not a function of NO; N

accumulation. For example, the accumulation
of NO; N in the leaves of kohlrabi,
cauliflower, cabbage, or pak choi was higher
than in the edible organs (relative to leaves) by
49.8, 30.1, 27.3, 34.4% respectively, whereas,
NR activity was lower than the edible organs
by 33.6, 35.9, 19,6, or 27.6% respectively.
Edible organs usually have higher metabolic
activities than other plant organs (strong
sinks). Increased NR activity could be one
aspect of higher metabolic activity and may be
activated by many factors including raised
nitrate content of the tissue. Factors that
activate  NR in plant cells claimed that
environmental factors such as light, CO,, or
oxygen availability would rapidly modulate
NR activity. Plant development stages could
also affect NR activity. The changes in nitrate
reduction sites during plant development have
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been related to the changes in soluble
glutamine in the leaves and roots (34).
Ammonium activation to NR enzyme was also
suggested (14,35) through the slight
acidification in the shoot when ammonium was
the sole source of nitrogen supply. Variation in
NR activity between shoots and roots of some
cereal plants was found (15), where the NR
activity in the roots was higher than the shoots
when the external supply of NO; was low(0.1
to 1.0 mol m> NO;3"). Therefore, the higher
activity of NR found in leaves and edible
organs for the poultry manure treated plants
could be due to the high availability of
ammonium NH," in soil solution (unpublished
data) which has been taken up by the plants
and assimilated either in the roots or in leaves
and edible organs, resulting in some changes in
the cytosolic pH leading to this high NR
activity.

Mineral contents of leaves

Level of P in cauliflower, and S in cabbage
treated with poultry manure were the highest
among treatments (Table 4). This could be due
to the continuous mineralization of
decomposed manures during the growing
season of the plant. Higher P content in
organically fertilized tomato (Lycopersicon
esculentum Mill.) and potato (Solanum
tuberosum L.) crops have been reported
(36,37).

Among the four fertilizer treatments, poultry
and cattle manures showed statistical
differences in K, Mg, and Na contents in pak
choi and cabbage. Kohlrabi and cauliflower
only exhibited elevated level of these nutrients
when treated with poultry manure (Table 4).
As mentioned above, the organic wastes of
either cattle or poultry manure may increases
soil nutrient content and rises soil pH towards
neutrality (from 6.01 to 6.61), which in turn
increase the availability of these nutrients
allowing accumulation in plant tissues.
Increased soil P and K when organic fertilizer
was used has been reported (33), and levels of
these nutrients were elevated in chard (Beta
vulgaris var. cicla ) and tomato leaves.
Warman (2005) and Herencia et al. (2007)
reported Higher concentration of K in
organically produced vegetables also found
(33,38). However, others show that application
of organic amendment improves soil nutrient
content, but does not always increase plant
nutrient concentration (38,39). Other studies
show that the nutrient content in a plant
depends on crop type, nutrient type, climate,
and year of study (40,41,42). In this

experiment the interaction between Brassica
vegetables and fertilizer source had no
significant effects on the levels of Ca and Fe in
the leaves (Table 4).The organically treated
plants fresh weight yields were greater than
that of mineral fertilized or non-fertilized
(control) plants (Table 5). The greatest plant or
edible organ weight was found in poultry
manure treated Brassica vegetables. There
were significant yield differences between the
organically treated plants, where harvested
fresh weight of loose leaves of pak choi,
compacted head of cabbage, curds of
cauliflower and storage stem of kohlrabi were
the greatest when treated with poultry manure
or cattle manure as compared to mineral
fertilized plants. The percentage increases were
31.9 and 52.1% for kohlrabi, 3.9 and 50.7% for
cauliflower, 36.6 and 68.9% for cabbage, and
69.5 and 73.4% for pack choi as compared to
mineral fertilizer treatment. Increases in total
and marketable yield of potato when plants
were grown in organically amended soil was
noticed (43).

Increase in chard and tomato yield during the
2-5 yr of manure treatments was reported
compared to mineral fertilized plants (33).
However, (9) reported that organic treatments
lowered vegetable yields in the first 2 yr of
treatment, but yields did not differ after the
third year. In this study the poultry manure was
superior to cattle manure and produced heavier
edible organs, probably due to the continuous
release of high amount of nutrients and
changes in the soil pH which favour the
availability and wuptake of macro and
micronutrients by plant roots improving plant
growth and yields of the edible organs.

The nutrient content of cattle manure and its
release to the soil, on the other hand, was
drastically lower than poultry manure (Table
3).

Dry matter percentage was significantly
lower in the leaves of all Brassica vegetables
when treated with poultry manure and the
lowest leaf dry matter percent was found in
pak choi. Meanwhile, only pak choi and
cabbage shows lower percentage of dry matter
in the edible organs relative to cauliflower curd
and kohlrabi stem fertilized with poultry
manure. This may be related to high levels of
nitrogen (NH; N and NO; N) in plant edible
organs when treated with poultry manure
(Table 3).
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Table (4): Effect of fertilizer source on mineral content (on dry weight basis) of four Brassica vegetable

Species Fertilizer source P gkg' S K Cag.kg" Mg Fe Na
gkg' g-kg! gkg' gkg' g-kg!
Pak choi Control 4.03 3.82 43.14 16.15 1.36 0.093 3.83
Conventional 4.05 3.60 56.29 17.55 1.48 0.120 3.60
Cattle manure 4.97 5.56 64.83 18.40 1.61 0.087 5.56
Poultry manure 4.51 4.29 61.39 24.34 2.83 0.086 4.29
Kohlrabi Control 2.72 2.47 18.65 13.43 0.98 0.051 2.47
Conventional 1.88 0.95 19.98 14.63 1.54 0.060 0.95
Cattle manure 2.14 2.52 20.70 10.79 1.06 0.054 2.52
Poultry manure 3.00 3.72 34.05 17.44 2.52 0.071 3.73
Cauliflower Control 2.07 3.43 24.30 10.50 1.25 0.060 3.43
Conventional 1.76 1.70 17.91 9.55 0.98 0.056 1.70
Cattle manure 2.68 3.30 21.38 10.24 1.17 0.045 3.30
Poultry manure 5.10 6.44 30.44 17.16 2.25 0.063 6.44
Cabbage Control 1.72 3.35 20.15 13.69 1.56 0.042 3.35
Conventional 1.94 1.91 17.89 12.46 1.47 0.039 191
Cattle manure 2.60 4.04 23.34 13.23 1.84 0.047 4.04
Poultry manure 3.83 9.71 32.76 23.04 2.90 0.057 9.71
Species Pak choi 4.39 4.32 56.41 19.11 1.82 0.097 4.32
Kohlrabi 243 2.41 23.35 14.04 1.52 0.059 2.41
Cauliflower 2.90 3.72 23.51 11.86 141 0.056 3.72
Cabbage 2.53 4.75 23.54 15.61 1.94 0.046 4.75
Species fedek fedek fedek fedek *kk *kk fekek
Fertilizer source fedek fedek fedek fedek *kk *kk fekek
Interaction LSDy.os 0.437 1.591 5.200 Ns 0.359 Ns 1.591

*** significant< 0.001 probability. ns, not significant <0.05 probability.

Table (5): Effect of fertilizer source on vegetative growth and edible organs of Brassica vegetables.

Species Fertilizer source Plant fresh weight Edible organs fresh | % Plant dry % Edible organs
g plant” weight g plant™ weight dry weight
Pak choi Control 92 37 10.33 10.23
Conventional 181 72 7.97 7.97
Cattle manure 590 236 5.92 5.92
Poultry manure 678 271 6.33 6.33
Kohlrabi Control 138 50 18.14 12.69
Conventional 495 162 16.66 11.79
Cattle manure 670 238 16.29 13.12
Poultry manure 1132 338 15.10 12.26
Cauliflower Control 218 92 19.75 10.66
Conventional 570 367 22.28 12.02
Cattle manure 800 382 19.93 12.06
Poultry manure 1462 745 14.86 12.87
Cabbage Control 477 130 16.82 10.52
Conventional 930 374 17.29 9.83
Cattle manure 1350 590 17.67 9.40
Poultry manure 2395 1202 14.23 8.38
Species ) ) ) Sevede
Fertilizer source dekek Hekek dekek ns
Interaction LSD s 375.2 261.3 2.700 2.015

*** significant< 0.001 probability, ns, not significant <0.05 probability
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CONCLUSIONS

The high nitrogen content and mineralization
of poultry manure could serve as the sole
fertilizer source of nitrogen and possibly other
nutrients for the Brassica vegetable tested
under the conditions of this experiment. Cattle
manure released insufficient amounts of
nitrogen and other nutrients to meet the
demand of Brassica plant. The amount added
could be increased and further work is
necessary to establish the quantities of cattle
manure required so that might be used as the
sole source of nitrogen and other nutrients for
the growth of these vegetables. Although,
poultry manure resulted in greater weight of
edible organs for all the tested Brassica
vegetables, NO; N was also increased to high
levels particularly in pak choi

and kohlrabi. However, NO;_N should pose no
harmful threat to humans unless more than 640
g of these vegetables were consumed in one
meal. Further studies will be required to test
other sources of manure, in particular sheep
manure at different levels to assess the
possibility of using them as the sole nutrients
source for annual crops.
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ABSTRACT

The pollution of soil is a source of danger to the health of people, even to those living in cities.
Municipal solid waste, in developing cities projects a strong threat to soil environment. (Pb, Zn, Cu,
Cd, Co, Cr and Ni) are considered environmentally important heavy metals in soil. An investigation is
conducted on the concentration of these heavy metals in six sites divided into two regions at north
(Al-Tarmiya TZ: given the symbols T1, T2, T3 zones) and south(Hor-Rejab RZ: given the symbols R1,
R2, R3 zones) of Baghdad. The highest concentration of heavy metals Pb and Zn are presented in the
following sites:

TZ1,RZ1 >TZ2,RZ2 > TZ3,RZ3 and

Metals Cu, Co, Cr and Niare presented in the following sites:

TZ2,RZ2 > TZ3,RZ3 > TZ1, RZ1

While metal Cd is ordered as:

TZ2,RZ2 > TZ1,RZ1 > TZ3, RZ3

pH is regarded as the most important factor affecting metal solubility in soil Organic matters, soluble
salts, sulfates and chlorides in addition to carbonates were also measured to depict complexity and
mobility of heavy metals.

Key words: soil contamination, heavy metals(Pb, Zn, Cu, Cd, Co, Cr and Ni), soil factors (pH,organic
matter, total soluble salts, sulfates, chlorides and carbonates).
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INTRODUCTION

Soil health is defined as the continued capacity
of soil to sustain its biological productivity,
maintain the quality of the surrounding air and
water environments, and promote plant,
animal, and human health. Soil health is
threatened by various materials from human
activities, which include industrial pollutants,
pesticides, live stock waste water, and
petroleum contamination (1).

The boundaries between toxicity, sufficiency
and deficiency are vague. The
amounts of elements vary with species of plant
and animal, vary within the specie’s growth
cycle and vary with the organism’s general
health and the supply of the other essential
metals.

Contamination of soil with heavy metals is
becoming one of the most severe
environmental and human health hazards.
Elevated levels of heavy metals not only
decrease soil microbial activity and crop
production, but also threaten human health
through the food chain (2).

AK. Krishna and P.K. Govil determined
extent and distribution of heavy metals (Ba,
Cu, Cr, Co, Ni, Sr, V and Zn) to find out the
large scale variability of those metals in soils
taken from an industrial area from top 10cm
layer of the soil (3).

Jose Luis Moreno et. al. studied the
contamination of an agricultural soil with the
heavy metals (Cd, Zn, Ni, Cu, Fe and Mn)
contained in different sewage sludge composts
and their effect on a crop grown in the soil and
to evaluate the transfer of these heavy metals
to the food chain (4).

E. Tipping et.al. analyzed total heavy metal
concentrations in soil solution and predicted
free metal ion concentration from solution-
only speciation calculations (5).

Open dumps unfortunately still mostly
observed in developing cities, where the waste
is dumped in uncontrolled manner, can be
detrimental to the urban environment. The
solid waste is dumped in the most unscientific
manner is heterogeneous in nature. The
municipal solid waste in addition to
biodegradable waste such as cellulose, lignin,
protein, lipids and motor oils, also possess a
variety of chemicals like detergent, inorganic
chemicals and complex organic chemicals and
metals. These compounds are themselves very
much toxic for the environment and
additionally uncontrolled microbial action may
result in release of more toxic elements which
were not present in a free or reactive form in
the waste (6).

Other different source of heavy metals to the
urbanized areas is vehicle emission.

It has been noted that locations close to roads are
severally polluted by heavy metals from traffic.
Generally, the distribution of these metals is
influenced by the nature of parent materials,
climate and their relative mobility (3,7).

The aim of the study:
1. Determine the heavy metals (Pb, Zn,

Cu, Cd, Co, Cr and Ni) concentrations
in soils in two development cities at
north and south of Baghdad.

2. Determine some important soil factors
that influence on the migration of heavy
metals concentrations in the soils under
study.

MATERIALS AND METHODS

Materials:

HCl (37%), HNO;(65%), barium chloride,
potassium chromate and dichromate, silver
nitrate and ammonia were used.

All of these reagents and materials were provided
from BDH with high purity.

Procedure:

(Al-Tarmiya city) at north and (Hor-rejab city) at
south of Baghdad are two suburb population
regions with a little tend to be rural life style that
symbolize new small slum development cities
with many sprawling activities inside each one.
The two cities were chosen as they were to some
extent a stage of military operations after 2003
with huge lack of infrastructure services most
important is the open dumped of waste in
uncontrolled manner between and inside the
neighbors.

The concentrations of soil heavy metals were
determined in each city and for the purpose of
research; each region is divided into three zones
as below:

Region TZ:

1- Al-Tarmiya zone (TZ1): 5 meters away from
outside main road that headed to the city.

2- Al-Tarmiya zone (TZ2): 2 meters away from
drive road inside and through the center of the
slum city with many different sprawling a
ctivities (local domestic in dustrial and
agricultural purposes, cars and generators repairs,
household, painting, etc.) distributed at random
sites.
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3- Al-Tarmiya zone (TZ3):5 meters away and
around an open dump solid waste
abandonment area inside the city.

Region RZ:

1. Hor-Rejab zone (RZ1):5 meters away
from outside main road that headed to
the city.

2. Hor-Rejab zone (RZ2):2 meters away from
drive  road inside and  through
the center of the slum city with many
different sprawling activities
(industrial and agricultural purposes, cars
and  generators repairs, household,
painting,etc.) distributed at random sites.

3. Hor-Rejab zone (RZ3):5 meters away and
around an open dump solid waste
abandonment area inside the city.

Sampling of soil before analyzing is of a great
importance and precautions steps were taken as
follow:

Step 1: Three different holes with an area of

80X 80 cm’ each were chosen to be dug for
each region and marked as mentioned above.
Step 2: A layer of about lcm was scraped off
the surface of the holes.

Step 3: 2Kg net weight from three different
spots of each hole with a deep through 15 cm
are taken for analysis, mixed well and
homogenized to be one specimen and kept in a
tied plastic pack.

Step 4: The homogenized specimen was oven
dried, powder crushed then sieved through
a 2 mm sieve and finally dissolved and
extracted in hydrochloric acid and/or nitric
acid.

Step 5: The extracts were collected by
filtration through whatman no.42 filter paper
and analyzed for (Pb, Zn, Cu, Cd, Co, Cr and
Ni) using Atomic Absorption
Spectrophotometer model 500 Perkin Elmer —
USA.

Step 6: The soil pH values, organic matter,
carbonate, sulfate and chlorides were
determined according to BS 1377(8).

Step 7: Total soluble salts was carried on
according to Earth Manual (9).

The values of soil factors and heavy metals
represent the average , and all the samples for
the purpose of analysis were taken in
April/2012.

RESULTS AND DISCUSSION

Table (1) shows some factors of soil samples
under study with their RSD%.

The pH values of all samples at different zones
are ranged between 6 and less than 7 as the
solubility of these heavy metal ions are vary
widely. In general heavy metal cations are most
mobile under acid conditions (10,11).

Organic matter content (O.M.) is ranged between
(0.77% — 1.72%) in region A and between
(0.32%-2.28%) in region B. Generally, the
organic fraction is the most chemically active
portion of the soil. Soil organic matter is mostly
an accumulation of dead plant matter and
partially decayed are synthesized plant and
animal residues. Arid and semiarid soil thought
to have low organic matter because the soils lack
the dark color that characterizes organic matter in
temperate soils. Organic matter forms stable
complexes with Cu™, Zn" and other polyvalent
cations, the insolubility of organic matter results
partially from association with clay; salts of
divalent cations with organic matter are also
insoluble while isolated organic matter is partly
soluble in water.Organic matter buffers soil pH
in the slightly acid and neutral ranges.
Decomposition of organic matter yields CO,,
NH,", NO5, PO,” and SO,*(12).

Total soluble salts (T.S.S.) are ranged between
(0.20% — 0.29%) in region A and between
(0.20% - 0.25%) in region B. The concentration
of the soluble salts in the soil solution is
influenced by the moisture content (13).

Sulfate content is less than 1% for the two
regions and this also applies to the chloride
content. Sulfate is readily soluble and widely
involved in soil equilibrium processes, while
chlorides as being considered soluble salts in arid
soils, they easily form soluble complexes with
Cd cation (14).

Carbonate content is ranged between (44.0%-
49.5%) in region A and between (42.2%-49.0%)
in region B. Carbonates affect soil texture. The
heavy metals (Pb, Zn, Cu, Cd, Co, Cr
and Ni) may co-precipitate with greatest affinity
with carbonates or sorbed by oxides that were
precipitated onto the carbonates (14).

Table (2) demonstrates the concentrations of the
heavy metals (Pb, Zn, Cu, Cd, Co, Cr and Ni) in
ppm with their RSD% in the two regions
(Al-Tarmiya) and (Hor-rejab) cities.
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Table (1): Factors of soil samples with their RSD% in the two regions A and B at north
and south of Baghdad

location pH | O.M(RSD%) | T.S.S(RSD%) | %SO;(RSD%) | %CI(RSD%) | %CO(RSD%)
Region | TZI 6.0 0.77(0.041) 0.29(0.054) 0.08(0.004) 0.080(0.002) 44.0(1.385)
(A) TZ2 6.7 1.70(0.149) 0.25(0.029) 0.07(0.006) 0.078(0.001) 49.5(1.563)
TZ3 6.6 1.72(0.152) 0.20(0.045) 0.05(0.002) 0.047(0.002) 46.0(1.571)
Region | RZI 6.1 0.32(0.091) 0.25(0.002) 0.10(0.009) 0.109(0.091) 42.2(1.364)
(B) RZ2 6.9 0.73(0.150) 0.22(0.007) 0.09(0.003) 0.075(0.005) 49.0(1.518)
RZ3 6.6 2.28(0.190) 0.20(0.006) 0.05(0.004) 0.071(0.006) 44.0(1.781)

Table (2): Concentrations of the heavy metals (Pb, Zn, Cu, Cd, Co, Cr and Ni) in ppm with their RSD% in

the two regions A and B

Location Ph(RSD%) | Zn(RSD%) | Cu(RSD%) | Cd(RSD%) | Co(RSD%) | Cr(RSD%) | Ni(RSD%)
TZ1 70(1.25) 61.7(0.21) 7.6(0.25) 8.24(0.12) 13.3(0.55) 45(1.24) 97.0(0.81)

Region TZ2 56.7(0.49) 61.0(0.21) 9.5(0.20) 8.82(0.16) 14.0(0.25) 50(0.94) 111.8(0.77)
(A) TZ3 36.7(0.45) 54.3(0.40) 9.4(0.20) 8.20(0.09) 14.7(0.24) 52(0.47) 102.9(0.75)
RZI 41.7(0.25) 74.3(1.08) 9.8(0.31) 5.00(0.21) 14.7(0.49) 50(1.04) 91.2(0.47)

Region RZ2 41.6(0.26) 62.2(0.75) 11.7(0.58) 8.83(0.24) 15.1(0.12) 51(1.00) 105.9(0.53)
(B) RZ3 38.3(0.40) 59.3(0.94) 11.0(0.36) 3.83(0.08) 15.3(0.26) 52(1.41) 100.0(1.02)

Lead concentrations are between (36.7-70)
ppm in region A and (38.3-41.7) ppm in region
B. Gasoline combustion being the main Pb
source most of the lead, will be deposited as
the soluble and insoluble compounds. Lead is
also used in the production of batteries.
Because of the formation of these solids and
the adsorption of Pb when present as divalent
cation, lead displacement in soils is mostly
small (15).

Zinc concentrations are between (54.3-61.7)
ppm in region A and (59.3-74.3)ppm in region
B. One of the major factors controlling Zn
availability is the pH. The possible
accumulation of zinc in soils after disposal of
waste materials and its consequences deserve
special attention. Total Zn levels in soil are up
to 300ppm, with 30-50ppm as a rough average
value (15).

Copper concentrations are between (7.6-9.5)
ppm in region A and (9.8-11.7) ppm in region
B. Prime use of Cu is as wire and brass, and as
alloys with a number of different other metals.
Most water supply systems consist of copper
tubing. Normal Cu contents of soil are around
20ppm with variations over the range 2-
100ppm. Mobility and displacement of Cu in

soils is slow, as a large number of Cu
complexes are known to occur in soils (15).
Both zinc and copper ions increase with
increasing soil acidity and are complexed
strongly by soil organic matters.

Cadmium concentrations are between (8.2-
8.82) ppm in region A and (3.83-8.83) ppm in
region B. Cadmium is widely used as a coating
material, applied in batteries, in motor oil and
car tires which explain to some extent the
relative accumulation in roadside soils. Cd
contents of soil in non-polluted areas are
usually below 1 ppm.

Cadmium is relatively soluble and its retention
in soil is relatively in dependent of pH. Its
complexion might contribute to the
mobilization of Cd in the environment (15,
16).

Cobalt concentrations are between (13.3-14.7)
ppm in region A and (14.7-15.3) ppm in region
B. It is used in the production of alloys and in
paints, varnishes, enamels and inks. Co
contents of soil usually do not exceed about
10ppm.

Co is one of the heavy metals that are known
to be subjected to chelation in soils. Due to
previously expectation, Co concentrations is
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low in waste products;so there has been little
concern so far on hazardous effects of this
heavy metal in soils (15).

Chromium concentrations are between (45-52)
ppm in region A and (50-52) ppm in region B.
Many metals, used in household, traffic and
industry are chrome plated to extend their
durability. Use of chromium in smaller
quantities is made in the production of
varnishes, inks and dyes. The Cr content of
most soils is usually limited to traces only (15).
Nickel concentrations are between (97-111.8)
ppm in region A and (91.2-105.9) ppm in
region B. nickel is used in the production of
steels and alloys. It is applied in paint
pigments, cosmetics and in the production of
machinery parts, batteries and electrical
contacts. Total Ni-content of soil may vary
from 5-500ppm, with 100ppm as a rough mean
value (15).

Nickel ion is expected to be adsorbed on the
soil complex.

Figures (1& 2) illustrate the concentrations of
the heavy metals (Pb, Zn, Cu, Cd, Co, Cr and
Ni) under study in both the two major regions
at north (Al-Tarmiya) and south (Hor-Rejab)
of Baghdad.
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Fig (1): illustrates the concentrations of the heavy
metals (Pb, Zn, Cu, Cd, Co, Cr and Ni) in (Al-Tarmiya)
soil at north of Baghdad
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Fig (2): illustrates the concentrations of the heavy
metals (Pb, Zn, Cu, Cd, Co, Cr and Ni) in (Hor-Rejab)
soil at south of Baghdad
CONCLUSION

The concentrations of the heavy metals (Pb,
Zn, Cu, Cd, Co, Cr and Ni) were measured in
six sites in two major regions located at north
(Al-Tarmiya: TZ) and south (Hor-Rejab: RZ)
of Baghdad as recently being considered as
new slum development cities. The research
concluded that the highest concentrations of
the heavy metals measured in soils of the two
suburb cities were arranged as follows:

1.For metals Pb and Zn respectively
TZ1(70ppm,61.7ppm),RZ1(41.7ppm,74.3pp >
TZ2(56.7ppm,61.0ppm),RZ2(41.6ppm,
62.2ppm)>TZ3(36.7ppm,54.3ppm),
RZ3(38.3ppm, 59.3ppm).

2. For metals Cu, Co, Cr and Ni respectively
TZ2(9.5ppm, 14.0ppm, 50.0ppm and
111.8ppm), RZ2(11.7ppm, 15.1ppm, 51.0ppm
and 105.9ppm)> TZ3(9.4ppm, 14.7ppm
52.0ppm and 102.9ppm), RZ3(11.0ppm,
15.3ppm, 52.0ppm and 100.0ppm)>
TZ1(7.6ppm, 13.3ppm, 45.0ppm and
97.0ppm), RZ1(9.8ppm, 14.7ppm, 50.0ppm
and 91.2ppm).

3.For metal Cd: TZ2(8.82ppm), RZ2
(8.83ppm)>TZ1 (8.24ppm), RZ1
(5.0ppm)>TZ3 (8.2ppm), RZ3 (3.83ppm)

The study points out that the concentration of
metal ions is increasing with respect to the
vicinity to the dumping site, and continued
practice of waste dumping in the similar way
may result in further increments of metal ions
aggregation and pollution of environment,
further more, the contribution of deposition of
particles from urban sources (such as electrical
stations or refineries, etc) as industrial
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emission. It also has been noted that locations
close to roads are severally polluted by heavy
metals such as Pb, Zn and Cd from traffic
waste disposal.

One aid to developing a perspective of soil
contamination is to arrange the elements
according to their behavior in soils viewing in
mind that all substances are toxic above an ill-
defined threshold concentration that varies
with each substance.
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ABSTRACT

Many of industrial wastewater effluents contain a wide range of heavy metals. The adsorption of Cd*"
and Hg®" metal ions from aqueous solutions by sea shell powder was studied. The results showed that
maximum adsorption capacity occurred at 471.5x107 mg/kg for Pb*" ion and 531.6x10° mg/kg for
Cd*" ion. The adsorption in a mixture of the metal ions had an equilibrium effect on the adsorption
capacity of the sea shell powder. The adsorption capacity of each metal ion was influenced by the
presence of other metal ions rather than its presence individually. The General Multi-Component Rate
Model were used to describe the adsorption kinetics mathematically, The study showed the adsorption
process obeys the Freundlich isotherm for both ions.

Key words: Adsorption, heavy metal ions, multi-component rate model, sea shell powder

Cr 3 By ALED el Gl (e daad 5 de s o eliall Caaall sl (g ddlaiall AL BN (e IS0 g g
Ciaa B padt il Al Jdladdl e HE?' G0 cllisd s Cd”" sealSl il o JS0 ) 5iaY) dpala A
o

107 x531.6 aie 5 Pb”™" pala )l 5 107 mg/kgx471.5 sie caady ) Fiel dras ol ol Ll o) il & el
. Cd* aselSl o Y mg/kg

adll Cavea (3 gae dand oo 3 Y] A A o) gl Culaa) Ll Al I ALEN Caleall gl e Jada )il of i WS
a3 5 OIS 5l Lae Sl IS (6,381 Goleadl sl 0 gm 58 i ame (sl U0 ) eV R S G

G agl S o amly ) ey |1 A8 Ha Cha gl saswiall LS all aladl ol 3 a3 aladiad @ el Ayl b
Gaeall Gl esS) oS 5 4l @l LS yall i 5aeY) dlee (ge Yl @lia ¢ Al



International Journal for Sciences and Technology Vol. 8, No. 1, March 2013 31

INTRODUCTION

A great interest in the research for the removal
of heavy metals from industrial effluents had
concentrated on using materials such as sea
shell powder that is easy handle, economical
and durable materials. Adsorption process
considered as technique for the removing of
heavy-metal from industrial, mineral and
petroleum industry, (1). This process is mainly
less cost and can be executed on site, hence,
reducing the hazards of transport the toxic
materials to the de-pollution sites. The
adsorption process is a good alternative for the
recovery of metals contained in other media
(2).

The use of sea shell powder as filters were
introduced in the 1947's for the ultra pure of
water in the food industry. Industry has also
taken advantages of the unique ability to
adsorb a variety of organic and non-organic
compounds by utilizing the crushed sea shell
in industrial wastewater treatment (3).

The Freundlich equation has been widely used
for many years. This equation which originally
proposed as an empirical equation is used to
describe the data for the heterogeneity in the
adsorbent surfaces, in which the energy term
(b) in the Langmuir equation varies as a
function of surface coverage (q.), that due to
variations in the heat of adsorption (4).
Freundlich studied the adsorption phenomenon
and showed that adsorption from solution
could be expressed empirically by:

q. =KC!" ()
When, (K and n) are constants, and n > 1 (35).

As Freundlich equation is an empirical
equation then it is useful as a means for data
description. Data are usually fitted to the
logarithmic equations as follows:

LogqezLogK+%LogCe .2

This equation gives a straight line with a slope
of (1/n) and an intercept equal to the value
(Log K), for C = 1. The intercept is roughly
indicated of adsorption capacity.

Freundlich equation generally agrees quite
well for the experimental data of a wide range
of concentration (6).

Zenedy and Murphy found that the equilibrium
data for adsorption of mercury onto activated
carbon were correlated well with Langmuir
and Freundlich equations.

Prasert and Parasaut found that the pistachios
shell can be examined for removal of copper
and lead from aqueous solution and the
Freundlich isotherm models well fitted the data

).

Badmus and Anyate showed that the
adsorption isotherm of zinc onto reed bed
seemed generally to approach Freundlich
models (8).
Diarati and Taliki showed that the Freundlich
isotherm fits well the data of adsorption of
chromium by powdered activated carbon at
24°C (9).
Qader and Akhtars found that the adsorption
kinetic study of lead and cadmium
individually, the resulted data fits well
Freundlich isotherm (10).
The mechanism of adsorption may be particle
diffusion controlled (11) or a film diffusion
controlled depends on many parameters that
will dominate which mechanism of the above
of favorable depends on the slowest step of the
adsorption process that will consider the rate
step. Here the result of the amount adsorbed
against time for a mixture of the metal ions.

Since adsorption is a particle diffusion

controlled (12) and this could be affected by

the following processes:

(1) diffusion of the solute from the solution to
the film surrounding the particle;

(i) diffusion from the film to the particle
surface (external diffusion);

(iii) diffusion from the surface to the surface to
the internal sites (surface diffusion or pore
diffusion), and

(iv) Uptake which can involve several
mechanisms: physicochemical sorption,
ion exchange, precipitation or complexion
(13). The first process is bulk diffusion,
the second is the external mass transfer
resistance and the third is inter-particle
mass transfer resistance.

When the adsorption is particle diffusion

controlled, it means that inter-particle mass

transfer resistance is rate limiting. Therefore,
in the presence of a mixture of the metal ions,
the metal ions (i.e. compete) for the adsorption
sites on the adsorbent. This competition affects
the diffusion properties of the metal ions,
hence decreases the adsorption capacity of the
metal ions. Thus, the metal ion that
successfully reaches the adsorption site faster
depends on the above factors and also on the
ionic radii of the metal ions. Competition
among the metal ions for adsorption sites
deviously affected the adsorption capacity

(11).

It seems that surface attachment might also be

taking place on the functional groups on the

surface of the adsorbent. More of what
happens is volumetric filling of the micro-
pores found in the adsorbents. Since
adsorption takes place in these micro-pores

(14), these results decrease in the amount of

metal adsorbed with time, by inspection of the

plots, the application of the lagergen equation

(equation 3) shows a zero order reaction. This

is true since amount adsorbed remain fairly



International Journal for Sciences and Technology

Vol. 8, No. 1, March 2013 32

constant with increased time. The lagergen
equation is given by:

Log (ge-q) =log qe — K,q t/2.303. ... (3)

Where q is amount adsorbed (mg/g) at time t,
ge is amount adsorbed (mg/g) at equilibrium
time and K,4 is the rate constant of adsorption
(min™) (11).

General
(GMRM)

Multi-Component Rate Model

It is most used and detailed model available to
describe the adsorption process (11). This
model takes into consideration all the
phenomena affecting the adsorption process.
Such model is widely used in many cases to
describe the adsorption and mass transfer
process in multi-component adsorption (8).
Zhank used a binary system consists of (Zn,
Cr) from electroplating industry and from the
simulation results, agreement between the
experimental data and calculated value were
good (15).

Wright investigated the use of (GMRM) to
simulate the binary adsorption system consists
of (Cr, Mn) and the simulation gave a good
matching between the experimental and
calculated data(16).

Khanna conducted the (GMRM) to simulate
the adsorption of (Fe, Mn) from iron industry
and the model fitted well for experimental and
theoretical data (17).

The general multi-component rate model
indicates a model that has a rate expression,
which describes the mass transfer between the
mobile phase and the stationary phase .
Generally, such model is widely used in many
cases to describe the adsorption and mass
transfer processes in a multi-component
systems.

The general multi-component rate model
which takes into consideration (18) axial
dispersion, external mass transfer, inter-
particle diffusion and nonlinear isotherm.

For the modeling of multi-component
adsorption, the column is divided into two
phases. The bulk-fluid phase and the particle
phase. This approach considers three phases
(19): the mobile phase flowing in the space
between particles, the stagnant film of mobile
phase immobilized in the macro-pores and the
stationary phase where adsorption occurs.

Model Assumptions

The following basic assumptions are
considered in order to set-up a general rate
model (19):
e The compressibility of the mobile phase
is negligible.

e The adsorption process is isothermal.
There is no temperature change during a
run.

e The adsorbent particles in the column
are spherical and uniform in diameter.

e The concentration gradients in the radial
direction are negligible.

e The fluid inside particle (macro-pores)
is stagnant, i.e., there is no convective
flow inside macro-pores.

e An instantaneous local equilibrium
exists between the macro-pore surface
and the stagnant fluid inside macro-
pores of the particles.

e The film mass transfer mechanism can
be used to describe the interfacial mass
transfer between the bulk-fluid and
particle phases.

All the mechanisms which contribute to axial
mixing are gathered into a single axial
dispersion coefficient (18).

Model Equations

Depending on the above assumptions, A set of
equations can be formulated from differential
mass balances of the bulk-fluid phase and the
particles phase, respectively, for component i.
The following equations can be derived from
equations of continuity (11).

1. Continuity Equation in the Bulk-Fluid
Phase

8’C, _8C,  8C, 1-g, dq,

D. 4y—bL o Ty =0 (4)
bi 6Zz oz ot g, ot
Transport Accumulation in
by axial the particle phase
dispersion P P
in the bulk-  Convective Accumulation in
fluid phase  transport in the (he  bulk-fluid

bulk-fluid phase phase

Using C,;, the concentration in the stagnant
fluid-phase (in the macro-pores), and writing
the expression of flux leads to:

% = %(Chi - Cpi,R=R,, ) ®)

P
Substitution of equation (5) into equation (4)
gives:
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2. Continuity Equation Inside the Macro-
pores

The particle phase continuity equation in
spherical coordinates is:
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Model Solution

The model becomes nonlinear whenever a
nonlinear isotherm, such as the Langmuir
isotherm is used. A true multi-component case
is almost certainly nonlinear, since no linear
isotherm can be used to describe true multi-
component adsorption. For such a nonlinear
multi-component model, there is no analytical
solution. The model equations must be solved
numerically.

The numerical method of lines is used in order
to obtain, through space discretization of the
PDE system, an ODE system which can be
solved with a common ODE solver. The bulk-
fluid phase and the particle equations are first
discretized using the finite element (FE) and
the orthogonal collocation (OC) methods,
respectively (19). The resulting ODE system is
solved using an existing ODE solver provided
by MATLAB.

The scope of the study

In the current study, sea shell powder was used
as adsorbent for the removal of Cd(II) and
Pb(Il) ions and the mechanisms of sorption
were investigated respectively. The effect of
having two metal ions in the wastewater had
been studied. Since the pollution of the
environment with heavy metals is important
and as result of many human industrial,

agricultural and petroleum activities, it means
that these effluents would carry heavy metal
ions in solution.

MATERIALS AND METHODS

All materials used are from the Iraqi market, a
solution of Cd(NO;),.H,O and Pb(NOs),.2H,0
were prepared with initial concentration of
1000 mg/l by the dissolving 1.35 gm of
Pb(NO;),.2H,0 in 4.3 1 of distilled water and
1.21 gm of Cd(NOs),. H,O in 4.6 1 distilled
water. The sea shell was first collected from
Al-Razzazza artificial lake (107 km south west
of Baghdad), the sea shell then washed with
distilled water and dried in the oven at 85 C for
24 hour, then the sea shell were crushed and
grinded by a ball mill (Clarkson) with an

average particle size used is 600 Hm, the

process of screening was held in the petroleum
research and development center lab / Ministry
of Oil using screen shaker of type (BAUS). 40
ml of each of two metal ions were mixed and
put in a conical flask containing 50 g of sea
shell powder. The flask was uniformly agitated
at a temperature of 25°C and optimum pH of 7
using a rotary shaker. Figure (1.a) shows the
agitation process using rotary shaker at
constant agitation speed.

Fig. (1.a): Agitation process for different flasks

The experimental set-up was repeated for time
intervals of 20, 30, 40, 50, and 60 min after the
end of every (10min) a sample was taken from
the flask and the concentration of (Pb, Cd) in
the filtrate water was measured using atomic
absorption  device in the Baghdad
environmental directory / Ministry of
Environment. Figure (1.b) shows the samples
after treatment with sea shell powder.
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Fig. (1.b): The samples after treatment with sea
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Fig. (2): Amount adsorbed vs. time for Cd(II),

hell
shell powder Pb(II) ions on sea shell powder of 600pm average
particle size at 1000 mg/1 initial mixed metal ion
concentration
RESULTS AND DISCUSSION

The amount of the adsorbate adsorbed at
different time interval for both Cd, Pb ions
were measured and table (1) refers the values
of these amounts.

Table (1): Amount of adsorbate adsorbed by sea

From Figure (2), its clear that the adsorption
was unsteady for Pb(Il) but varied a little for
Cd(I) on sea shell powder. The adsorption
will expected to become less varied in the
curve behaviour as preceding the time interval.
By applying (equation 1) the equilibrium
concentration for each ions C. at different g
values were calculated and tabulated in Table

).

shell powder
. Amount Pb Amount Cd
Time adsorbed adsorbed Table (2): Equilibrium concentration C, (mg/l)
(min) (mg/kg)x10° (mg/kg)x10° for Cd and Pb
10 531.60 471.50
20 515.20 470.11 Cd Pb
30 547.31 473.20 862.60 878.20
40 542.01 471.75 871.20 880.70
I
- - 864.49 882.06
866.07 881.11
Figure (2) shows the amount of metal adsorbed 863.57 890.89

against time for sea shell powder, 1000 mg/l
initial metal ions concentration and 600 Mm
average particle size.

By applying the linearized form of Freundlich
isotherm model, Equation (2) to the data in
Tables (1) and (2) and plotting the equation, a
straight line will be resulted according to the
model isotherm as in Figure (3) which is refer
to a good fitting of the data with Freundlich
isotherm for both Cd and Pb.
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Fig. (3): The linearized form of the equilibrium
concentration for both Cd and Pb

CONCLUSION

The amount of Cd(II), Pb(I) metal ions in
aqueous solutions adsorbed did not increase as
time increased as expected. Rather, the
amount adsorbed remained fairly constant with
time during the competitive sorption. This was
attributed to the fact that all the metal ions,
will have to be struggling for the same number
of adsorption sites at the same time. Therefore,
this study significantly reveals that the
presence of other heavy metals and chemicals
are influential factors and should be design
parameters in the treatment and management
of heavy metal pollutants using sea shell
powder. The multi-component rate model gave
a good explanation for the adsorption of the
two ions onto sea shell powder , as a results
from the MATLAB , applications referred to
that as results from the computer program.
Furthermore, the fluctuation in the amount of
Cd adsorbed with respect to time rather than
Pb may attribute to the high affinity of the Pb
rather than Cd for adsorption onto sea shell
powder due to the variation in the electro-
charges properties of both ions. As Pb is more
attracted (attached) than Cd on the vacant sites
of the sea shell powder due to is less
positivistic than Cd. Both Cd and Pb obeys
well Freundlich isotherm.
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Assessment of some serological tests for the diagnosis of Acute human Brucellosis
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ABSTRACT

Brucellosis is a public health problem in many developing countries including Iraq. The most reliable
diagnosis of an infectious disease is confirmed by isolation of its pathogen by culture ,but It is well
known that culture for Brucella is relatively difficult, time consuming and very hazardous for
laboratory workers therefore it is reasonable to use serological tests for routine diagnosis of this
important disease in human patients . In order to choose and evaluate the most applicable test in term
of speed of performance, and accuracy , three serological tests were assayed:

Rose Bengal plate test (RBPT) , Modified Rose Bengal with 2ME ,and Standard tube agglutination test
(STAT) for Brucellosis. The fourth test assayed was anti brucella- IgM by Enzyme-linked
immunossorbant assay (ELISA) which was used as a referent test to compare the results of the above
tests with it for its high specificity and sensitivity.

Blood samples were obtained from 210 patients who were highly suspected of having Brucellosis .
The above 4 serological tests were performed on all serum samples . Out of the total samples ,
118(56.2%) gave positive results by Roes Bengal plate test (RBPT), 58(27.6%) by 2ME , 130
(61.9%) by STAT ,and 70(33.3%) by Elisa. All negative cases by RBPT gave negative results by
2ME. Twelve samples of negative results by RBPT and 2ME were found to be positive by STAT .
The sensitivity of RBPT ,2ME ,and STAT were found to be 100%,82%,and 100% respectively ,while
the specificity of these three serological tests were found to be 74%,82%.,and 97% respectively as
compared with the results of anti Brucella —IgM by ELISA .

Key words: Brucellosis , Serodiagnosis , Rose Bengal , ELISA
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INTRODUCTION

Brucellosis is a chronic infection in animals
mainly localized in reproductive organs (male
and female),and are shed in in milk and urine.
Transmission to humans usually occurs either
through direct contact with infected animal
tissues or ingestion of unpasteurized milk or
milk products. Human to human transmission is
rare (1,2).

Human brucellosis is an infectious disease of
worldwide importance .Due to the wide spectrum
of manifestations of this disease, its diagnosis
cannot be made solely on clinical grounds and it
always essential to perform bacteriological and
serological tests (3).

This disease is characterized by acute ,chronic ,
sub acute , localized and relapsing arthralagia
and the main clinical features are undulating
fever ,headache ,night sweats ,fatigue and
anorexia (4).

The diagnosis of brucellosis is based on clinical
features and the results of laboratory tests
(5).The common serological test used for the
diagnosis to brucellosis is Rose Bengal Plate test
(RBPT) based on agglutination of colored
particulate antigen (Killed Brucella organisms )
by the antibodies present in the patient’s serum
.Although it is a simple ,cheap and effective test
, the RBPT is generally considered to be less
sensitive than other tests like standard tube
agglutination test (STAT),complement fixation
test (CFT)and enzyme linked immunosorbant
assay ( Elisa).Elisa has been claimed to be a
good screening test whether used alone or in
combination with the (RBPT) (6). the standard
tube Brucella agglutination test (STAT) except
for the addition of 2ME to a final concentration
of (0.05 M) in each agglutination tube .The 2ME
disrupt disulfide bonds ,making immunoglobulin
(IgM) inactive and permitting only Brucella
agglutination by  immunoglobulin  IgM
agglutinating antibodies that are resistant to 2ME
().

The aim of the present study was to assess the
validity of 3 serological methods (RBPT ,2ME ,
and STAT ) in the diagnosis of acute human
brucellosis in comparison to the results of anti-
Brucella — IgM by ELISA .

MATERIALS AND METHODS

Blood samples were obtained from 210 patients
who were highly suspected of having Brucellosis
.Both genders were included .Ages of patients
ranged from 10 to 65 years .All blood samples
were centrifuged to get serum , and all serum
samples were subjected to 4 serological
diagnostic methods including Rose Bengal Plate
Test ( RBPT),2-Mercaptoethanol test (2ME)
,Standard Tube agglutination Test (STAT),and
Anti-Brucella-IgM by Elisa . Tests were done as
described by (8-10).

Standard Tube Agglutination was performed as
described by (11) as fellows :

A series of 10 test tubes were placed in a rack,
and then 0.9ml saline was delivered in the first
test tube and 0.5ml in each of the remaining test
tube. After that, 0.1ml of the tested serum was
added to the first test tube .After mixing ,0.5ml
of the diluted serum was transferred to the
second test tube . Then 0.5ml diluted serum was
transferred from the second test tube to the third
test tube, and so on until the contents of tube 10
were mixed, from which 0.5ml diluted serum was
discarded. The resulting dilutions in the 10 test
tubes ranged from 1:10 in tube no. 1 to 1:5120 in
tube no 10 .As an antigen control another tube
was added to the series containing 0.5ml saline
.Then 0.5ml B.abortus antigen diluted 1:50 in
saline , was added to each tube to make a final
dilution varying from 1:20 to 1:10240 . After
shaking the rack well , it was placed in a 37°C
water bath for 48 hours .The same procedure
was repeated at the same time for positive and
negative controls. Sensitivity , specificity , and
accuracy of each test were calculated as follows :
sensitivity = no. of True positive/(no. of true
positive + no. of false negative )

specificity = no. of true negative /(no. of false
positive +no. of true negative ).

RESULTS

The total number of patients enrolled in the study
was 210 . The ratio of males to females was
58/60. Ages of patient ranged from 10 — 65 years
.The ratio of patients from urban to rural area
was 44/74.0f the total serum samples ,118
samples gave positive results by RBPT as shown
in Table 1.

Out of 118 positive cases with different titers of
RBPT , only 58(49.1%) were found to be
positive by 2Me and the remaining 50.9% gave
negative results ( Table 2).
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Table (1) :Distribution of positive results by RBPT according to gender , residency and age groups

Age groups | No. of Gender Residency RBPT titer
in years patients Male/female Urban/rural 1/320 1160 1/80
No(%) No(%) No(%)
10-20 27 12/15 8/19 12(44.5) 5(18.5) 10(37)
21-30 26 13/13 10/16 8(30.8) 6(23) 12(46.2)
31-40 33 17/16 14/19 11(33.4) 8(24.2) 14(42.4)
41-50 19 7/12 6/13 3(15.8) 4(21) 12(63.2)
>50 13 9/4 6/7 3(23) 1(7.7) 9(69.2)
Total 118 58/60 44/74 37(31.4) 24(20.3) 57(48.3)
Table (2) : Results of 2 ME in comparison to RBPT titers
RBPT titer Total Positive by 2 ME Negative by 2 ME
No(%) No(%)
1/320 37 27(73) 10(27)
1/160 24 18(75) 6(25)
1/80 57 13(22.8) 44(77.2)
Total positive 118 58(49.1) 60(50.9)
Negative 92 0(0) 92(100)

Tube agglutination tests were standardized into 9
dilutions starting in 1/20 to 1/5120 as shown in
Table (3) .All positive cases by RBPT gave
positive results by STAT in different titers in
addition to 12 cases that were negative by RBPT
were found to be positive by STAT.

Among the total positive cases by RBPT
62(52.5%) gave positive results by Elisa while
all negative cases by RBPT were found to be
also negative by Elisa( Table 4 ).

All positive cases by 2ME gave positive results
by ELISA while 3 of negative cases gave
positive results by ELISA . Among 130 positive
cases by STAT , only 70(53.8%) were found to
be positive by ELISA while all negative cases by
STAT were found to be also negative by ELISA
(Table 5).

The validity of the above three serological tests
in comparison with Anti Brucella — IgM was
calculated as %sensitivity, %specificity , and
%accuracy as shown in table 6 .

DISCUSSION

Brucellosis has a worldwide distribution and
remains a major problem in humans and animals
in Middle Eastern and Mediterranean countries ,
where the prevalence is high (12).

Isolation and identification of the causative
agents remains the gold standard in the
diagnosis of infectious diseases , however , the
isolation of Brucella  bacteria from blood is
difficult and time consuming and the rate of

success range from 47- 94% depending on the
method used for cultivation and period of
incubation (13,14). Furthermore , the clinical
diagnosis of Brucellosis is difficult because the
disease affect many organs and the symptoms
may be non- specific (15).Particular problems
for the final diagnosis are inadequate data on
case history, course of the disease, chronic
period, infections caused by microorganisms
which are alike in terms of antigens, and also
eventual treatment with antibiotics. Due to a
number of subjective and objective problems
which are the result of pathogen isolation, which
is not even possible in the most of the cases, it
takes a lot of time to isolate the pathogens even
when some of the modern microbiologic methods
are applied. If all of this is taken into
consideration, immunological methods in
brucellosis diagnosis are obligatory with a good
reason (16).

IgM antibodies are present in acute brucellosis
and it potentially aid in the diagnosis of the
disease (17) .In the present study , we evaluated
the diagnostic value of three serological tests to
be compared to the results obtained by anti-
Brucella — IgM by ELISA for its high sensitivity
, specificity , and accuracy in the diagnosis of
acute Brucellosis. Many investigators proved that
ELISA is the most sensitive and specific test
serological test in the diagnosis of acute
brucellosis and it can be used as a referent test
(18-20).
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Table (3) : Results of STAT titers in comparison to RBPT titers

Table (6) : validity of RBPT , 2ME , and STAT as compared to Anti-Brucella — IgM by ELISA results

RBPT Total | STST titer
1/20 1/40 1/80 1/160 1/320 1/640 1/1280 | 1/2650 | 1/5120
No(%) No(%) No(%) No(%) No(%) No(%) No(%) | No(%) | No(%)
1/320 37 21(56.4) 13(35.1) 1(2.7) 2(5.4) 0(0) 0(0) 0(0) 0(0) 0(0)
1/160 24 8(33.3) 7(29.2) 5(20.8) 2(8.3) 0(0) 2(8.3) 0(0) 0(0) 0(0)
1/80 57 5(8.8) 13(22.8) 10(17.5) 11(19.3) 10(17.5) 8(14) 0(0) 0(0) 0(0)
Total 118 34(28.8) 33(27.9) 16(13.5) 15(12.7) 10(8.5) 10(8.5) 0(0) 0(0) 0(0)
positive
negative 92 0(0) 1(1) 2(2.2) 2(2.2) 1(1) 2(2.2) 4(4.3) 0(0) 0(0)
Table (4) : Results of Anti-Brucella-IgM by ELISA according to RBPT titers
RBPT titer Total Positive by ELISA Negative by ELISA
No(%) No(%)
1/320 37 31(87.8) 6(12.2)
1/160 24 19(79.2) 5(20.8)
1/80 57 12(21) 45(79)
Total positive 118 62(52.5) 56(47.5)
Negative 92 0(0) 92(100)
Table (5) : Results of 2ME and STAT as compared to Anti-Brucella-IgM by ELISA
Test Total Positive by ELISA Negative by ELISA
No(%) No(%)
Positive by 2ME 58 58(100) 0(0)
Negative by 2ME 152 3(2) 149(98)
Positive by STST 130 70(53.8) 60(46.2)
Negative by STAT 80 0(0) 80(100)

Test % sensitivity Yo specificity
RBPT 100 74
2ME 82 82
STAT 100 97

Comparing these results with classical methods
of serological diagnosis, (21), who described the
competitive immunoenzyme test (cELISA) as a
more selective test for detection of and
differentiation between infected and uninfected
animals in comparison to all other serological
tests, including iELISA. On the basis of the
analysis of the results on sensitivity and
specificity of the tests applied, it was concluded
by the above researchers that the most sensitive
were iELISA (100 %) and it can be used as a
referent test in the diagnosis of acute cases of
brucellosis . Out of the total number of cases
assayed ,118 cases gave positive result by RBPT
, only 62 cases were found to be positive by
ELISA while the remaining 56 cases were found
to be negative. Both genders were affected and
patient rural area were affected more than those

from urban , these findings
many investigators (22,23).
Comparing the results of RBPT and 2ME ,
27(69%) of high titer RBPT results gave positive
results by 2ME while 10 (27%) were found to
be negative , and in low titer RBPT (1/160 - 1/80
), only 18(70 %) and 1(20%) gave positive
results by 2ME respectably But despite the
differences in percentage positivity , negative
results were found to be almost equal in RBPT
and 2ME. 2-Mercaptans (2ME) cause the
cleavage of disulphide bonds of IgM and loss of
agglutinin activity , Thus , comparisons of
results obtained in the absence or presence of
theses agent is often used to distinguish IgM
from IgG activity and differentiate between
early and persistent infection (24, 25), which
may explain the differences between the
percentage positivity in these two methods .

are supported by



International Journal for Sciences and Technology Vol. 8, No. 1, March 2013 40

The present study has shown that there are
differences in the ability of the three serological
methods in  detection of the specific anti
Brucella antibodies in patient’s sera .The
majority of positive cases by RBPT gave
positive result by 2ME and all negative cases
by RBPT gave negative results by 2ME(Table
2),however , it was reported that 2ME can detect
the disease at 18 months after the onset of the
disease because it detects IgG only (26). In the
present study as shown in table 3 and 4, out of
92 negative cases by RBPT were 12 cases were
found to be positive by STAT however in Elisa
All negative cases by RBPT were found to be
also negative by Elisa . Similar results obtained
by (27), while (22) stated that diagnosis of
Brucellosis cannot be achieved sometimes by
STAT because of the low titer antibodies , and
the presence of blocking antibodies . Kostoula
et. al reported that Elisa is more sensitive than
STAT because Elisa detects the specific IgM or
IgG (23). On the other hand, (24) reported that
in patients with brucellosis the sensitivity of
either Elisa —IgM or IgG is higher than of STAT

It is considered that a sensitive test will
determine the most true — positive patients and a
specific test will determine the most true —
negative patients”.In the present study , the
three serological tests were found to be sensitive
but with different specificity ,however the whole
3 serological tests are simple , inexpensive , and
rapid when compared by culture , ELISA ,PCR
,and other diagnostic methods (23).

Based on the analysis of results obtained in the
present study , STAT was recommended as the
best  serological test in the diagnosis of
Brucellosis because it detect false negative cases
and its sensitivity and specificity was the highest
.Each of serological tests has its advantages and
limitations and requires careful interpretation and
advanced techniques e.g. PCR and other

molecular methods are still required to confirm
diagnosis because of the complicity of the
disease .
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ABSTRACT

Bacillus spore-formers has been identified in human feces . It has been shown that spores of a
laboratory strain of Bacillus subtilis, are able to germinate in the jejunum and ileum of mice dosed
orally with spores .25 intestinal isolates of Bacillus spp.formerly characterized , used in this study Our
work revealed that most of the GIT Bacillus isolates could form biofilms, and these might enable
Bacillus. spp. to survive within the GIT, either attached to the mucosal wall or food particles, or in
mixed biofilms. Of particular interest is the finding that the majority of these Bacillus isolates from
adhering biofilms on inert surfaces.These results suggest a new aspect of Bacillus. spp, interactions
GIT surface. If rapid dendritic or surface biofilm growth occurs in the GIT zone, this could allow these
bacteria to increase access to nutrients, or find favorable colonization sites.

In this study, we recovered B. subtilis isolates from human gastrointestinal tract and revealed biofilm
traits that could be beneficial to an intestinal existence.

Key words: Bacillus subtilis ,dendritic growth ,colony morphology ,biofilms
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INTRODUCTION

Although normally considered soil organisms,
members of the spore- forming genus Bacillus
can inhabit the gastrointestinal tract (GIT) of
insects and animals (1) . In the case of
pathogens such as Bacillus anthracis, Bacillus
cereus, Bacillus thuringiensis and Bacillus
sphaericus, entry into the GIT is an essential
part of their virulent life cycle (2,3 ) . It is
probable, though, that Bacillus spores present
in the soil enter the GIT associated with
ingested organic matter and this could explain
the abundance of spore- formers in soil-
dwelling  animals, e.g.,earthworms (5).
However, a number of studies have also
recovered Bacillus species in mammals (1), for
example, members of Bacillus were readily
recovered in the feces of broiler chickens (4),
deer (7,8) as well as from the mouse GIT (9).
A recent study has identified Bacillus spore-
formers in human feces (10). It has been
shown recently that spores of a laboratory
strain o f Bacillus subtilis, strain PY79, are
able to germinate in the jejunum and ileum of
mice dosed orally with spores (6,11)
Surprisingly, germinated spores could outgrow
and then, as they progressed into the upper
colon, re-sporulate. This phenomenon was also
observed with other, natural isolates of B.
subtilis that had been recovered from human
feces, suggesting that B.subtilis could use the
GIT for both growth and sporulation. This
raises the intriguing question of what is the
real habitat for spore-formers? Is it possible
that the presence of spores in soil is a
byproduct of having been shed into the
environment in feces? If so, then over time the
soil would accumulate large quantities of
spores that might mistakenly be considered
soil organisms due to their ‘apparent’ presence
there in high numbers.

With the presence of B. subtilis in feces
samples, we observed an interesting
phenotype: biofilm or rapid dendritic growth
on semi-solid media. Dendritic or fractal
growth of Bacillus and Paenibacillus strains
has been the subject of numerous
investigations (12, 15), but notably until now
this behavior was usually associated with very
slow growth on hard agar media over the
period of many days. This growth habit has
been modeled and proposed to result from a
cooperative response of groups of cells to
nutrient gradients and formation of a Iubricant
fluid that aids surface motility (14,15). Biofilm
formation in bacteria associated with
biological surfaces in animals is a very active
field of investigation (14, 16, 17), and adhering
biofilm formation in laboratory cultures of
B.subtilis recently been demonstrated (18).

If indeed Bacillus species are intestinal
residents or commensals, then not only should
it be possible to isolate them readily from the
GIT, but it should also be possible to identify
strains that carry attributes enabling their
survival within the gut.

In the current study, we recovered B. subtilis
isolates from human gastrointestinal tract and
revealed biofilm traits that could be beneficial
to an intestinal existence.

MATERIALS AND METHODS
Bacterial strains

Bacillus isolates were obtained from culture
maintained in the microbial culture collection
of Department of Structural and Functional
Biol. University of Naples, Federico 11, Italy.
Reference B. subtilis strain used was PY79, a
prototrophic derivative of the 168-type strain
(19). Was obtained from laboratory of
molecular bacteriology, intercollegiate faculty
of biotechnology, poland.The vegetative cells
were harvested from an overnight culture of
cells in Luria—Bertani broth at 37 °C and 100
rpm. The harvested cells were washed twice in
phosphate buffer until used.

Biofilm formation

For analysis of dendritic growth, biofilms and
surface colonization phenotype strains were
grown on a pellicle medium MSgg described
by Branda et al (3) was used with some
modifications: 1) the 5 mM KH2PO4
component was replaced by 5 mM NaH2PO4
and K+ ion was provided by addition of KCl as
described below; 2) the metals solution,
prepared as a separate 100x filter sterilized
stock and stored at 4°C, was supplemented
with 5 mM ascorbic acid to keep the iron
component (5 mM FeSO4) from oxidizing and
precipitating; and 3) thiamine, tryptophan and
phenylalanine were added. For sliding motility
the MSgg medium, prepared with varying
amounts of KCl, was solidified with 0.3% w/v
agarose. The 60 mm plates were allowed to air
dry on a leveling table in a laminar flow hood
overnight, and then routinely inoculated in the
center with a sharpened toothpick from
overnight cultures of bacteria on Luria-Bertani
( LB broth) , the inoculum (2.5 pl) contained 5
x 10°, 5 x 10*, or 5 x 10° viable cells.
Following growth at 37°C for 16-24 h the
MSgg plates were photographed. To observe
biofilm formation on and adherence to a
surface , the general method described by (3)
with some modifications. In short, polystyrene
microtitere plates were filled with 200 pl
MSgg medium, and for each strain, three wells
were inoculated with 1.5 % (vol/vol) overnight
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cultures, grown in MSgg broth. The plates
were incubated 48 h. at 37°C without shaking.
After incubation for 48 h, wells were gently
washed three time with 200 pl of phosphate
buffered saline, and subsequently biofilm cell
were stained with 200 pl of 1% (wt/vol) crystal
violet for 30 min. Then the wells were washed
twice with 200 pl sterile deionized water to
remove unbound crystal violet. The remaining
crystal violet was dissolved in 200ul 96%
ethanol, and the absorbance was measured at
595nm with spectrophotometer.

RESULTS

Isolation of spore-forming bacteria from the
GIT

Twenty five of ethanol-resistant, aerobic spore
forming colony were used in this work(Table
1), were Bacillus subtilis (thirteen isolates)
Bacillus  pumilus (four isolates), Bacillus
licheniformis (two isolates), Bacillus clausii
(two isolates), Bacillus megaterium (one
isolate), Bacillus thurengensis (one isolate),
Paenibacillus chibensis (one isolate), and
Bacillus spp. (one isolate).We focus only on
isolates of B. subtilis that comprised 52% of
total Bacillus isolates in GIT.

Surface-spreading film formation

Fig. 1 shows a typical result, where appearance
of numerous spreading films emerging from
intestinal isolates were point inoculated to the
center of MSgg agarose plates and incubated
overnight at 37 °C. The majority of GIT

isolates were able to form surface film, as
judged by their appearance on MSgg agarose,
with the exception of SF151, SF153, SF154,
SF168, SF106, SFB2, SF170, SF173 and
SF174 strains. For those strains that produced
biofilms, they fell into two groups as described
previously (3), being either a colony type or a
pellicle-like biofilm. Growth on MSgg plates
containing 2% agar restricted surface growth
somewhat and raised the colony profile. As
noted before, the laboratory strain PY79 was
unable to form biofilms (3) . For almost all of
the strains that produced biofilm on MSgg
agarose, these biofilms were also shown to be
adherent to plastic using a simple liquid assay.
Measured strains formed dendritic growth on
MSgg agarose, we identified four types of
dendritic growth, as shown in Fig.1 Group A
consisted of the most extensive dendritic
growth, producing a finger like project pattern
on plates ( Fig. 1A), while group B exhibited
recognisable ‘spoked-wheel dendritic g rowth
(Fig. 1 B), group C showed a unique sunflower
pattern rhizoid pattern on agarose (Fig. 1 C).
As shown in Fig. 2A the domesticated type B.
subtilis PY79 and 2B the intestinal isolate B.
subtilis SF155, this medium yielded single

colonies with distinct large, irregular, undulate
morphology.

Table (1): list of intestinal strains isolated

Strain Species Source/ reference

SF119 | Bacillus pumilus Human feces
(Fakhry et al.2008)

SF120 Bacillus Human feces
licheniformis (Fakhry et al.2008)

SF147 | Bacillus pumilus Human feces
(Fakhry et al.2008)

SF148 Bacillus subtilis Human feces
(Fakhry et al.2008)

SF149 Bacillus subtilis Human feces
(Fakhry et al.2008)

SF150 Bacillus clausii Human feces
(Fakhry et al.2008)

SF151 Bacillus subtilis Human feces
(Fakhry et al.2008)

SF152 Bacillus subtilis Human feces
(Fakhry et al.2008)

SF153 Bacillus subtilis Human feces
(Fakhry et al.2008)

SF154 Bacillus subtilis Human feces
(Fakhry et al.2008)

SF155 Bacillus subtilis Human feces
(Fakhry et al.2008)

SF168 Bacillus Human feces
thuringensis (Fakhry et al.2008)

SF85 Bacillus pumilus | Human ileum
(Fakhry et al.2008)

SF106 Bacillus subtilis Human ileum
(Fakhry et al.2008)

SFB2 Bacillus subtilis Human ileum
(Fakhry et al.2008)

SFB3 Bacillus subtilis Human ileum
(Fakhry et al.2008)

SF128 Bacillus subtilis Human ileum
(Fakhry et al.2008)

SF169 Bacillus Human ileum
licheniformis (Fakhry et al.2008)

SF170 | Bacillus sp. Human ileum
(Fakhry et al.2008)

SF173 Bacillus Human ileum
megaterium (Fakhry et al.2008)

SF174 Bacillus clausii Human ileum
(Fakhry et al.2008)

SF185 Bacillus subtilis Human ileum
(Fakhry et al.2008)

SF186 Paenibacillus Human ileum
chibensis (Fakhry et al.2008)

SF188 | Bacillus pumilus Human ileum
(Fakhry et al.2008)

SF195 Bacillus subtilis Human ileum
(Fakhry et al.2008)
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Fig. (2): A, Single colony isolation on Msgg agar
shows distinctive PY79 B. subtilis colonies.
overnight at 37 °C. B, the intestinal isolate B.
subtilis SF155.

Adhering biofilms

The question of whether the appearance of
surface films on hard media correlate with

C adhering biofilms. The standard method for

visualization (and quantification) of such

Fig. (1): (A) Dendritic growth. Representative plate biofilms is to assess a ring of bacterial growth
cultures showing the appearance of B. subtilis isolates on plastic or glass surfaces. We used methods

growing on MSgg agarose. Plates were inoculated with a
single drop of culture and grown overnight at 37° C.
Panel A, finger like project appearance of type A
growth; panel B, dentritic appearance type B; panel C,
sunflower pattern typical of type C.

in widespread use for Pseudomonas and
Staphylococcus biofilms (6) and most recently
for B. subtilis biofilms (10). In preliminary
tests with B. subtilis grown overnight in MSgg
broth in glass or polystyrene plate, we detected
pronounced adhering biofilms in glass and
polystyrene with MSgg broth. use of MSgg
broth was very satisfactory for demonstration
of biofilm formation, as shown in Fig. 3. This
figure illustrates the formation of adhering
biofilm by B. subtilis (SF 155), but lack of
biofilm formation strain of B. subtilis (PY79).
Two B. subtilis (SF148, SF149) and one B.
licheniformis (SF120) produced dense biofilm
rings in this test. Three other isolates produced
much weaker biofilm rings, including B.
thuringiensis (SF168) , Bacillus sp.(SF170),
and B. megaterium (SF173).
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Results of this type for each of the GIT
Bacillus isolates are summarized in Table 2. In
general, isolates that showed dendritic growth
on MSgg agarose also produced adhering

biofilms in MSgg broth.
Table (2): Biofilm formation

Strain Surface film formation Biofilm liquid adherence
SF119 + +
SF120 + ++
SF147 + +
SF148 + ++
SF149 + ++
SF150 - -
SF151 - -
SF152 +
SF153 - -
SF154 - -
SF155 + +
SF168 - +
SF85 +
SF106 - -
SFB2 - -
SFB3 + +
SF128 + +
SF169 + +
SF170 +
SF173 +
SF174 - -
SF185 + +
SF186 + +
SF188 + +
SF195 + +

A B C D

Fig. (3): Visualization of adhering bioflm formation by Bacillus isolates. Photograph of polystyrene plate
from cultures of Bacillus strains stained with crystal violet to visualize the formation of biofilm rings. The
strains shown include: (A) isolated strains of biofilm-forming B. subtilis SF 148 (Table 1), (B) non-biofilm-
forming B. subtilis PY 79, (C) strain of Bacillus isolated from feces sample B. licheniformis SF 169 (Table 1),
(D) B. pumilus SF 147.
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DISCUSSION

B. subtilis might be closely associated with
human intestine. Here we show that B. subtilis
isolates and close relatives can be detected on a
MSgg medium by formation of very distinct
dendritic surface growth. This surface film
formation and colony morphology seen with
pure cultures of B. subtilis and its close
relatives.

It is notable that we have recently shown that
both dendritic growth surface film growth is
eliminated by a deletion of an essential gene
(srfA-A) of surfactin synthesis and restored by
addition of authentic surfactin (20); in
addition, this type of surface motility is
independent of flagella.

The surface films of Bacillus observed here are
very similar in appearance to the highly
structured surface pellicles that have been seen
in wild type B. subtilis strains; these
multicellular structures have been described as
laboratory versions of naturally-occurring B.
subtilis  biofilms (3). Adhering biofilm
formation in B.subtilis, as measured by cell
adherence to the wells of microtiter plates is
highly dependent on the nutrients used in the
assay (18). Some authers speculate that B.
subtilis, as a soil bacterium, might use biofilm
formation to avoid desiccation in dry soil.

Our work also revealed that most of the GIT
isolates could form biofilms, and these might
enable B. subtilis to survive within the GIT,
either attached to the mucosal wall or food
particles, or in mixed biofilms. Biofilm
formation by undomesticated strains of B.
subtilis is well recognised and it has been
shown that biofilms facilitate the formation of
fruiting bodies whose apical tips support
sporulation-specific gene expression and
differentiate into spores (3). In the GIT, the
biofilm would also serve to protect the colony
from antimicrobials produced by competing
bacteria and possibly shield cells from gastric
and bile juices present within the gut lumen.
Here we have noted that growth of many wild
type B. subtilis isolates and related species in
MSgg liquid media also promotes film-
adherence to polypropylene in assays like
those used by Hamon and Lazazzera (18), and
have recently shown that the wild type B.
subtilis Marburg strain forms profuse, viable
biofilms. It is possible that another role for B.
subtilis biofilms might be attachment to GIT
surface. These results suggest a new aspect of
B. subtilis interactions GIT surface. If rapid
dendritic or surface film growth occurs in the

GIT zone, this could allow these bacteria to
increase access to nutrients, or find favorable
colonization sites. It is known in other
microbial systems that motility is essential to

the development of biofilms on various
environmental and biological surfaces (21).
Perhaps our finding of B. subtilis is indicative
of its presence in tightly-adhering biofilms.
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ABSTRACT

Numerous studies have reported the existence of pigmented Bacillus species . to identify and
characterize the diversity of pigmented aerobic spore formers bacilli frome the environment. B. pumilus
SF214 isolated from sea water, this isolate was identified and characterized to species level using API
50CHB kit (Biomerieux).

In this study the production of pigment take place on L.B (favouring vegetative broth on LB(favoring
vegetative growth) and on DSM medium (which induces the formation of spores , pigment was very
intense at 25¢° progressively less intense with increasing temperature , SF214sporulation efficiency
was determined after 24h , purification spores from SF214 was observed at a pure culture,the
quantification of the biofilm was performed after 3 days of incubation at 37 ¢® B. pumilus SF214
isolate produce biofilm at all temperatures.

Our work has shown that pigmentation can vary dependent upon growth conditions (nutrition and
temperature)as well as cell density.

Key words : pigmented Bacillus, biofilm, sporulation
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INTRODUCTION

Pigments are widespread in nature and are
found in both eukaryotes and prokaryotes. In
photosynthetic organisms, pigments mainly
function in light harvesting, but they can also
serve as photoprotective agents (1,2). For
others, pigmentation can help protect the cell
from predation, for example prodigiosin, the
red pyrrole-containing pigment commonly
found in Serratia, Streptomyces and Vibrio
species  has  well-defined  antibacterial
properties (3). Similarly, the purple violacein
of Chromobacterium species is able to provide
resistance to being consumed by predatory
protozoa together with inherent antibiotic
properties (4). Photoprotective pigments
include the melanins and carotenoids (6).
Interestingly, the latter have also been shown
to act as virulence factors in a number of
pathogens, including Staphylococcus aureus
(6) and Mycobacterium spp. (7,8). Here, the
carotenoid helps protect bacteria attempting to
survive within an intracellular environment,
that is, following phagocytosis where they
provide resistance to oxidation and neutrophil
attack (6). Presumably, carotenoids, that
originally evolved to protect the cell from UV
damage, have assumed an additional and more
sophisticated role as part of a pathogenic life
cycle. Numerous studies have reported the
existence of pigmented Bacillus species. The
best known example is B. subtilis var niger
(also known as B. atrophaeus), which
produces a soluble pigment black (9). The
endospores of Bacillus species that are more
resistant to UV light and this is mainly due to
the presence of a pigment found (probably) a
carotenoid (5).

Further studies have reported the existence of
other Bacillus species that produce one or
more pigments, such as B. marisflavi and B.
acquimaris, species found in the Yellow Sea in
Korea, respectively, which produce yellow and
orange-yellow pigment (10), B. indicus,
species found in the waters of Bengal, which
produces a yellow-orange pigment (11), B.
vedder characterized by a yellow-white
pigment, B. okuhidensis which has a yellow
pigment, B. jeotgali isolated homonymous
Korean food, which produces creamy-yellow
pigment (12).

The role of carotenoids in photosynthetic
bacteria of the genus Bacillus, appears to be
related to different protective function both
vegetative and spore cells, although in many
cases, a function has not been precisely

defined. In bacteria of the genus Bacillus of
marine origin, the role of these carotenoids in
the vegetative cells, may be to protect them
from photo-oxidation damage to which aquatic
organisms are more susceptible. The
carotenoid pigments, as mentioned above,
however, are also present in dormant spores
which are already resistant. TLC (Thin Layer
Chromatography) has been shown, in fact, that
the carotenoids found in spores of B.
megaterium  deiliposomi  increase  the
anisotropy of  the membrane as
dimiristoilfosfatidilcolina. This feature may
explain why different species produce different
molecules to modulate the stability of the
membrane (13).

The current study seeks to isolate new species
of Bacillus to characterize both the pigmented
and the pigment-producing bacteria product.
For this purpose samples were used river water
to isolate spore-forming bacteria and verify the
presence of pigmentation.

MATERIALS AND METHODS
Bacterial strains:

B.pumilus SF214, reference B. subtilis
strainPY79, B. firmus, B. amyloliquefaciens
were obtained from culture maintained in the
microbial culture collection of Departement of
Structure and Functional Biol. University of
Naples, Federico II.

General methods:

Vegetative cell growth was made on Luria—
Bertani (LB) solid or liquid medium unless
otherwise indicated in the text. Sporulation
was made in Difco sporulation medium (DSM)
agar or liquid medium ( 14). For analysis of
sporulation efficiencies, spores recovered from
plate cultures (30°C, 3days old) were
examined microscopically using a
haemocytometer counting chamber or by
determination of heat resistance (65°C,
45min).

Biochemical test:

Kit API 50CH (BioMerieux): A single colony
of each bacterium was inoculated into 5Sml of
LB and grown at 37°C for 24h. The next day
was made a dilution in 5ml of LB to 0.1 OD
was read every hour and the absorbance at
600nm in 1ml of each culture. When all the
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crops they were in exponential phase were
centrifuged at 7000 g for 10 min, the pellet was
washed twice with PBS 1X. After washing the
pellets were resuspended in 10ml of medium
and 50CHB rate of each culture was added,
using a pasteur, in the 49 wells of the kit. The
diagnosis was carried out as described in the
instruction manual.

Determination of sporulation efficiency:

Sporulation of PY79 and SF214 (used as
control) were measured in parallel using DSM
medium for induction of sporulation (15). A
colony of both strains were inoculated in 20ml
of LB and incubated at 37°C for 24h, then
dilution in 200ml of DSM (0.40D) was made
and bacterial growth was checking after entry
the stationary phase (TO) and reading by
spectrophotometric at 600nm every hour. After
3, 8 and 24 hours, 200pul of (TO) were taken
from both cultures, 100ul were subjected to
heat treatment (80°C for 20min) and 100ul
were not subjected to heat treatment. Treated
and untreated samples were plated on DSM
agar by serial dilution. The efficiency of
sporulation was determined by comparing the
number of cells resistant to the heat in relation
to untreated cells.

Biofilm production:

Biofilm production were made on liquid MSgg
medium (100 mM 1 "MOPS pH 7.0, 0.5%
glycerol, 0.5% glutamine, 5 mM potassium
phosphate pH 7.0, 50 pgm 1 'ltryptophan, 50
mg ml ' phenyl alanine , 2 mM 1 MgCl,, 0.7
mM 1 7 CaCl,, 50 pM 1" FeCl; ,50 pM 1!
MnCl,, 2 uM 1 ! thiamine, 1 M 1 ! ZnCly)
(16) and cells grown at 37°C in static
conditions up to 48h. Cells forming solid layer
at the liquid-air interface were considered as
biofilm producers. To quantify biofilm
formation, bacteria were grown in MSgg
medium at 37°C for 3 days in 6 well
polystyrene microtiter plates, then culture
medium was removed and wells washed with
phosphate-buffered.

RESULTS
Pigment production

The production of pigment takes place both on,
LB (favoring vegetative growth) and on DSM

medium (which induces the formation of
spores), (Fig 1).

PY79

SF214 PY79

DSMAGAR

LB AGAR

SF214

Fig. (1): Bacillus pumilus SF214 on DSM agar (left) and LB
agar (right), PY79 (Bacillus subtilis) is a non-pigmented

Bacillus as control

Growth temperature:

The optimal temperature for growth of strain
SF214 was determined in LB liquid medium at
various temperatures, such as (25, 30, 37, 42
and 50°C) (Fig 2). Plates of solid medium LB
and DSM incubated at various temperatures
were observed that the pigment was very
intense at 25°C and progressively less intense
with increasing temperature (Fig 3). for
example, isolate SF214 would develop an
orange pigment at 25°C but at 42°C white
colonies were found.

2.5

15

OD at 600 nm

o
in
IK

Temperature

——25"C
et 307 C
37°C

e A2°C
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Fig. (2): Curve of strain SF214 growth at various

temperatures in LB medium
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Fig.(3): Spore pellet of SF214 strain

Sporulation efficiency:

To further characterize SF214 determine
sporulation efficiency, expressed as a
percentage of cells resistant to heat (80°C for
20min) present in a culture of DSM, after 3, 8
and 24 hours, after entry into stationary phase
(TO), compared to total cells. The results
showed that after 24h from (TO) of SF214
strain, sporulation efficiency was 10.1%. The
low efficiency of sporulation observed for
SF214 strain compared to control strain B.
subtilis PY79 was at least partly due to the fact
that the experimental conditions used (culture
medium, pH and temperature) are ideal for
those B. subtilis (Table 1).

Table (1): Sporulation efficiency

Strain | One | Cell Spore Sporulation
hour | unmber | number | effieciency(%)
after | (ml™) (mlI™")

(T0)

3| 3.5x107 0 0
SF214 8 8x107 | 0.12x107 1.5
24 | 128x107 | 13x107 10.1
3 13x107 0 0
8 | 35x107 | 2.3x107 6.5

PY79
24 | 40x107 | 18x107 76.6

The production of pigment in SF214:

In experiments for purification spores from
SF214 strain was observed at a pure culture,
pigmented, always get a mixed pellets formed
in part by white spores and partly pigmented
spores (Fig. 3). White phase was fixed in the
bottom of the tube after centrifugation, when

pigment appeared viscous, repeated washing
was possible to separate the two phases.

Biofilm formation:

A similar rule for the formation of carotenoid
and biofilm was assumed that processes could
be coordinated. Production of biofilm was
tested at 25, 37 and 42°C by MSgg medium.
The experiment was conducted in the presence
of a positive control Bacillus
amyloliquefaciens, and a negative control
Bacillus firmus. The quantification of the
biofilm was performed after 3days of
incubation at 37°C and calculated at
spectrophotometer at 570 nm (Fig. 4).

As can be seen in figure 4, SF214 strain
produce biofilm at all temperatures degree,
while producing the carotenoid at 25°C and
less at 37°C but it produces at 42°C . This
observation allows us  to conclude that
although the two processes are regulated in a
similar manner, but are independent of one
another.

@SF21425°C
BB.amylo 25°C
OB.firmus 25°C
@SF21437°C
@B.amylo 37°C
OB.firmus 37°C
@SF21442°C
@B.amylo 42°C
OB.fimus42°C

1,08

|

25°C 25°C 25°C 37°C 37°C 37°C 42°C 42°C

SF214 B.amylo B.firmus SF214 B.amylo B.firmus SF214 B.amylo B.firmus
42°C

Fig. (4): Production of biofilm in Bacillus pumilus SF214
at 25, 37 and 42°C. B. amyloliquefaciens was used as
positive control; B. firmus as a negative control.
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DISCUSSION AND CONCLUSION

As mentioned in the introduction to this article,
a relatively small number of publications have
reported the identification and characterization
of pigmented bacilli(9) provide the first details
about pigmented marine Bacillus species. we
emphasize that this study showed the diversity
of spore pigmentation. Our study has revealed
that for the most part, the abundance of colored
bacilli has probably gone unnoticed. We
attribute this to the technicalities of identifying
colored colonies, where plating out bacteria at
low dilution masks the true abundance of
pigmented species. Only at high dilutions do
the pigments become apparent, and in some
cases one in ten colonies were found to be
pigmented. Another contributing factor is the
medium and temperature used to culture bacilli
where we have found that significant variation
in the colony coloration can result. The
variation in colour suggests that environmental
or nutritional factors could be important. The
pigmented spore-forming bacteria are still
poorly known. With this work we have
proposed to identify new species of pigmented
Bacillus. We got different pigmented strains
from samples of river water and decided to
focus our attention about SF214 isolate, belong
to species Bacillus pumilus. The physiological
characterization of this microorganism allowed
to understand the production of the pigment
and its stress response in poor conditions,
temperature and nutrients. Our work has
shown that pigmentation can vary dependent
upon growth conditions (nutrition and
temperature) as well as cell density, while
other showed that B. indicus HU36, the yellow
coloration of vegetative cells changes to
orange pigment, which belong to spore
formation  (9). This  suggests  that
developmental signals may affect to the
biosynthetic pathways. Carotenoid
biosynthetic pathways will therefore prove a
complex task, yet there are a number of
incentives for attempting this, first and
foremost is the ability to metabolically
engineer bacteria to synthesize high levels of
endogenous isoprenoids, if this can be
achieved, these bacteria could be included
amongst the cohort of metabolically
engineered  bacteria, second was the
development and third was indicated to
generation biofuels (17). population of spores
of SF214, the same part of the population form
biofilm (observed viscosity) and that the same
part of the population is pigmented so we

suggest that the formation of carotenoids, such
as biofilm formation, is a regulated process in
bistable mode. From experiments conducted
subsequently aimed at wunderstanding a
common pathway of regulation of carotenoid
production and biofilm, we realized that the
two processes are independent, but this did not
rule out that both can still be adjusted,
although independently, in a bistable.
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ABSTRACT

In order to determine the effect of a crude saline soluble extract(CSE) from L.mnonocytogenes on
stimulate immune response and protect immunzed mice against the course of listeric infection,sixteen
mice were immunized twice with CSE with two weeks interval at a dose of 0.5ml subcutaneously ,both
humoral and cellular response were monitored using radial immunodiffusion plate kit(IgG RID) and
skin test.

At twenty seven days post first immunized the mice were challenged with 0.5/ml subcutaneously of
CFU 1x 10® / ml of virulent L.monocytogenes ,while six mice was inoculated with 0.5 ml of sterile
phosphate buffered saline as control. Then all immunized and control mice were sacrificed at fifteen
days post challenge. The results showed, immunization has increased humoral and cellular immune
responses in mice as judged by increas the IgG titer and hyper sensitivity reaction. No L.
monocytogenes was recovered from internal organs; two mice were died in fifth day after
immunization and challenged with total 80% protection.Mild histopathological changes were observed
which characterized by lymphoid hyperplasia in spleen and lung, lymphocytes infilitration, small
granuloma formation in liver. Control mice died within 3-10days postchallenge. High Bacterial
isolation levels were obtained from internal organs. The pathological changes revealed multiple
extensive lesions characterized of necrosis of hepatocytes ,multiple granulomatous lesion,and
congestion in internal organs.the data investigat that the CSE induced humoral and cellular response
and protect the mice from infection .
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INTRODUCTION

Listeria monocytogenes a Gram-positive
pathogenic bacterium that has adapted to
various environments, from soils and food
products to the intestinal tract and intracellular
compartments of diverse animal species and
humans (1). In order to infect mammalian host
and to cause the most severe pathological
changes, L.monocytogenes is able to cross the
intestinal, blood-brain and maternal fetal
barriers( 2).

As several bacteria possess an array of
components which participate in the host
immune system .Like wise , Listeric infections
in several animals species and man are
characterized by the presence of  large
circulating mononuclear cells. Although this
phenomenon is not unusual in infections, the
large numbers of such cells produced in
response to L.monocytogenes infection is
unique(3). (4,5) demonstrated that a
chloroform-soluble  extract of  Listeria
contained the agent which caused this response
and named the extract monocytosis-producing
agent (MPA), this agent can be found in saline
extract (SE) of heat-killed ,dilapidated cells of
L.monocytogenes ( 6,7). The SE is no-toxic,
water soluble contain of protein, carbohydrates
and phosphorus. CSE promotes a significant
elevation in the level of circulating monocytes
,this characteristic is present only in both live
and killed virulent strain of L.monocytogenes
but not in another Listeria Spp. Monocytes is
essential for the development of cellular and
humoral incompetence and there is an intimate
inter play between the mononuclear
phagocytes and T-lympthocytes and the
mononuclear phagocytes play critical roles in
the defense against Listeric infection(8).

In relation to the role of MPA in immune
responses studies were undertaken to survey
the immunological properties of crude SE and
their fractions partially purified preparation
from L.monocytogenes which is enriched in
MPA and the immunostimulation of saline
extract have been reported (9,5).

MATERIALS AND METHODS

The crude SE was obtained from delipidated
of heat killed L.monocytogenes according to
(7,10) Briefly SE was prepared as follows: the
residue from the delipidated cells was mixed
with 1M NaCl in flask glass beads and
agitation for 18hr. at 4c,then centrifugation at

20,000xg for 20 min. and the supernatant
present the saline extract. Total protein was
measured by Biuret method .

Sixteen mice was immunized with a twice dose
of CSE (0.5 ml/ S.C) with two weeks intervals,
to detect humoral immune response after ten
days from second dose, six mice and three
mice as control (not immunized) were
sacrificed and blood collected from heart in
sterile test tubes and allowed to clot for two
hours at 4c, tubes were centrifuged for 10
minutes at 4000 xg , and the serum was
separated, the titer of IgG were determined by
radial immune-diffusion plate kit (IgG RID/
Bussero-MilanITALY) .

Delayed type hypersensitivity (DTH) test was
performed by inject the remaining ten
immunized mice with 0.05ml of CSE on right
foot pad, and inject 0.05ml of sterile phosphate
buffered saline on the left foot pad as control.
The thickness of foot pads were measured after
24 & 48 hours. after that immunized mice
(four of them become pregnant in late stage )
during experiment and six mice used as
control were challenged with 0.5 ml S.c
virulent L.monocytogenes (CFU 10° / ml). At
fifteen days post challenge immunized and
control mice sacrificed to isolate
L.monocytogenes from internal organs ,and
pieces from internal organs were taken in 10%
formalin for fixation ,then after ,processing
routinely in histokinette,cut at Sum thickness
and stained with hematoxyline and eosin and
examined under light microscope(11) and
study the histopathological changes.

RESULTS

The saline extract was obtained from
delipidated of heat killed L monocytogenes.
Total protein was measured by Biuret's
method. The protein in CSE was 90mg/ml.

Effect of CSE on Humeral and Cellular
response:

The result showed increased level of IgG titer
(1235.2) as compared with control mice
(158.1). On other hand the CSE stimulate of
delayed  hypersensitivity ~ reactions  in
immunized mice by increase the thickness of
foot pad after skin injection with mean
1.9+£0.09, 1.4+0.2 after 24, 48 hr. respectively
while no changes in thickning of foot pad in
control mice. (Table 1).
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Table(1): Cellular and and humoral response in mice immunized with CSE

Cellular response Humoral response
Thickness of food pad
No.of mice After24 h | After48 h No.of mice IgG titer
(10mice) (6mice)
1 2.1 1 1 1509.5
2 1.5 0.9 2 860.9
3 23 1.6 3 1249.4
4 1.6 0.8 4 1333.8
5 22 1.5 5 1208.0
6 2.1 1.7 6 1249.4
7 1.8 1 - -
8 1.6 0.9 - -
9 1.7 1.2 - -
10 1.9 1.3 - -
mean+SE 1.9+0.09 1.4+£0.2 mean 1235.2
Control(6mice) 0 0 Control(3mice) 158.1
mean mean

Effect of CSE on
infection:

the course of Listerial

The results showed dies only tow mice from

immunized which
fife days post challenge ,
percentage  was  80%, and

were pregnants through
the protection
isolated

L.monocytogenes from liver,spleen ,Lung and
heart from these mice while not isolated from
other immunized mice that sacrified at fifteen
days post challange . all control mice were dies
within 3-10 days post challenge and
L.monocytogenes was isolated from
liver,spleen Lung and heart .(Table2).

Histopathological changes:
Immunized mice:

The histopathological changes in Liver
characterized by proliferation of kuffer cells
,small granulomatous lesion of the liver
paranchyma, lymphocytic aggregation area in
bile duct and central vein In another section
theres focus aggregation of mononunclear cells
specially(macrophages) in liver paranchyma
with cuffing cells from lympthocyetes and
monocytes arround the blood vesseles of portal
area and central vein. (Fig 1).
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Table (2):Bacterial isolation from internal organs of immunized and control mice

Immunized No. of mice Bacterial isolation
mice sacrified Liver Spleen Lung Heart
at fifteen day *] + + + +
*2 + + + +
3 + - - -
4 - B - -
5 - B - -
6 - R R -
7 - R R -
8
9 - B - -
10 - - - -
Control died 1 + + + +
within 3-10 2 + + + +
3 + + + +
4 + + + +
5 + + + -
6 + + + -

*pregnant died at 5" day of Challenge

Fig (1) : liver of immunized mice show granulomatous

consist of aggregation of macrophagesin the Fig (2): spleen of immunized mice show amyloid like
paranchyma of liver with profilartion of kuffer cells substances deposition around atrophic white pulp
( H&E x40) (H&E x40)

In spleen there is hyperplasia arround central
vein and mononuclear cell infiltration ,also
amyloid depostion(fig 2). Also theres
infiltration of mononuclear cells including
macrophages and plasma cells in red pulb.
While in Lung theres lymphocytes aggregation
arround the bronchules and lung pranchyma
and hyperplacia ,a nother section theres
lymphoid hyperplacia of lymphoid tissues
arround peribronchial lymphoid tissue (fig 3).

Fig (3):lung of immunized mice show hyperplasia and lymphoid
tissue around bronchules and in the lung parenchyma ( H&E x40)
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Control mice:

The main lesion in liver characterized by
multiple extensive lesion characterized by
necrosis of hepatocytes with neutrophils, in
other section macrophages aggregation
together and congested of blood vessels and
sinusoid and proliferation of kuffer cells and
aptosis of  hepatocytes(fig 4). Lesions in
spleen there is sever congestion and
Hemorrhage of red pulp, capsular area with
neutrophiles infiltration and depletion of white
pulp, multiple granulomatous lesion and
proliferation of megakaryocyte (fig5). the lung
show thickening intera alveolular septum due
to mesnchymal proliferation and congestion of
capillaries blood vessels and mononuclear
infiltration, also Hemorrhage in other sector
were reported and emphysemia and collapse
well seen, other section there is hyperplacia of
tunica media of consephector blood vessels
,also red blood cells was seen in the lumina of
alveoli.

Fig (4): liver of control mice show diffuse
necrotic area and infiltration with inflammatory
cells (H&E x40)

Fig (5): spleen of control mice show congestion of red
pulp with neutrophils infiltration and proliferation of
megakaryocyte (H & E x40)

DISCUSSION

In the present study the CSE have been found
to stimulate both the humoral and -cell-
mediated immune response in the experimental
animals and give 80% protection even the two
pregnant mice. The augmentation of the
humoral response by CSE ,as evident by
increase in the number of respective antibody
titers in mice Indicated that the CSE have the
ability to stimulated the immune response,
involved in the antibody synthesis (12).in view
of the pivotal role played by macrophages in
coordinating the processing and presentation of
antigen to T-and B- cells, the elicitation of the
humoral response to the antigen reveals that
SE may enhance the effect by facilitating these
processes.

Increase in the delayed type hypersensitivity
reaction in mice response to SE revealed the
stimulatory effect of on T-lymphocytes and
accessory cell types required for the expression
of the reaction. The roles of thymus-derived
lymphocytes  (13,14)and  of  activated
macrophages (15-18) in resistance of infection
of L.monocytogenes has been convincingly
demonstrated.

In some experiments, SE showed presence of
in vivo, adjuvant activity which was
presumably masked by the immunosuppressive
activity as reported previously by (10).SE may
lack the components which cause the in vivo
suppressive activity. The findings outlined
above have demonstrated that the saline extract
possesses imunostimulant activity .( Kim, et a/
al) showed that the crud SE of delipidiated
cells suppressed the antibody response of mice
to sheep erythrocytes, provided that the extract
is administered before antigen. Similarly
prepared extract in our experiment showed
immunostimulating activity which is in
accordance with the work of( 5,7,20). In the
present work immunostimulating activity of
SE was observed when the extract was
administrated a twice dose.

The Results of cellular and humoral response
corresponded with histopathological changes
as well as with the results of bacterial isolation,
the immunized animals show enlargement of
the spleen and infiltration of lymphocytes in
organs which can be attributed to hyperplasia
in lymph tissue. That hyperplasia indicated
infiltration of lymphocytes type T in huge
numbers as a result of persist stimulation
lymphocyte cells type ThO which sensitized by
histocompatibility complex and expression of
antigens and then divides and differentiation
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into CD4 " cells which produces INF Kama in
addition to present of cytotoxic CD4  cells for
the same purpose and that is explain the
development of hyperplasia which indicated to
cellular response after infected with the
challenged dose ,These findings are agreement
with previous studies indicated development
hyperplasia in lymphoid tissues of immunized
animals after challenge dose (21-23).
The presence of granulomas, which can
explained by transmission a small number of
L.monocytogenes to the liver, and because of
severe immune response led to the restriction
and eliminate them by granulomas. (24)
investigated that the growth of granulomas
corsponding with severe immune response as
delayed hypersensitivity accelerates the growth
of granulomas.
The inclusion of histopathological changes in
control animal which injected with infected
dose during 3-7 days can be indicated the
transition the bacteria across the blood to
organs and causing typical physical response
to bacterial infection and causing congestion of
blood vessels ,heamorrhges ,odema and other
lesions resulting isolation of bacteria from the
organs and this results agreement with(25-28).
It is generlly accepted that the development
of cell-mediated immunity is crucial for
resistance against L.monocytogenes (29).in
contrast,the role of circulating antibodies in the
protection from Listeriosis has been neglected
after it was shown by (30) that anti-listerial
antisera transferred no resistance to recipients.
However,in  this experiment antilisterial
antibodies protect mice from the lethal effect
of L.monocytogenes which agreement with (5)
which found the role of antibodies protect mice
from infected dose of L.monocytogenes.

CONCLUSION

The data reported in the present study have
resulted in very useful biological activity of a
water —soluble extract of L.monocytogenes
which markedly increased mice resistance
toward the challenged dose of
L.monocytogenes,resulting in decreased
mortality of the mice and also protection
pregnant mice. this immunostimulating activity
,which can be useful in the development of
vaccine against this important food pathogen.
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ABSTRACT

Neisseria meningitidis is a leading cause of bacterial meningitidis and septicemia in children and young
adults. Rapid and consistent identification of N. meningitidis serogroups is critical for thoughtful and
convenient response to cases of meningococcal infections. N. meningeitidis isolates collected in Iraq
through the Children Welfare Teaching Hospital in Baghdad and confirmed by the Central Public
Health Laboratory (CPHL), Baghdad. Out of fifty suspected specimens of cerebrospinal fluid (CSF)
two isolates of N. meningitidis were detected using culture and Real Time-PCR techniques (RT-PCR).
Api NH confirmed the results of culture. Slide Agglutination Serogrouping (SASG) revealed that both
isolates were belonging to the serogroup W135. This study compared the conventional methods with
the RT-PCR for detecting N. meningitidis with specific primers targeting ctr4 in short time with high
specificity and quality.
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INTRODUCTION

Neisseria meningitidis is a Gram-negative
diplococcal bacterium which considered as an
important cause of morbidity and mortality
worldwide. Additionally, it is the leading cause
of bacterial meningitis and septicemia (1).
There are 13 clinically significant serogroups
in this species, which are classified according
to the antigenic structure of their
polysaccharide capsule. Five serogroups (A, B,
C, Y and W135) are responsible for nearly all
cases of the disease. However, serogroup B is
the predominant one (2,3). Changes in the
epidemiology of meningococcal disease have
imposed important implications for
vaccination and on the prevention strategies
(4). Up to 36 hr is needed to identify N
meningitidis by conventional culture methods.
What's more, starting antimicrobial treatment
prior to specimen collection will decrease the
capacity to confirm detection of the causative
agent of bacterial meningitis and septicemia
(5).

Unlike  biochemical tests and  slide
agglutination serogrouping, polymerase chain
reaction (PCR) does not require viable bacteria
and can be used to identify and characterized
even non groupable N.  meningitidis
meningococci  (6,7). Additionally, it is
necessary to detect small numbers of N.
meningitidis in clinical specimens; bacterial
loads in cerebrospinal fluid (CSF) of patients
range from 3x10' to 4x10®* CFU/ml (8,9).
TagMan RT-PCR has been shown to detect as
few as 8 meningococcal genomes per reaction
(10,11).

The capsular transport protein (ctrd) gene is
unique to N. meningitidis and can be found in
all meningococcal serogroups (12). Therefore
it may be the most frequently targeted gene to
detect N. meningitidis using PCR (13).

This study aimed to detect of N. meningitidis
isolated from CSF by RT-PCR assay in Iraqi
children.

MATERIALS AND METHODS

Isolation and identification

Fifty CSF specimens from young children (1-
14 year) presented with meningitis were
cultured as soon as possible after collection on
blood agar and chocolate agar and incubated
for 24-48h at 37°C with 10% CO,.

Identification was achieved by api NH
(bioMérieux -France).

Serogrouping

The sero- grouping was done with 50ul of each
biological sample by using commercial kit
(BD UK) according to the manufacturer's
instructions.

Antibiotic susceptibility test (AST)

Neisseria meningitidis isolates were test for
AST using Amoxicillin (20pg),
sulfamethoxazole-trimethoprim (10pg),
ceftriaxone (30pg), cefotaxime (30pg), and
gentamicin (10pug) on chocolate agar and
incubated at 37°C with 10%CO..

Standardization of bacterial culture

Clinical isolates of pure culture was emulsified
in 2ml of sterile injectable water in a
microbiological class 2 safety cabinet. Using a
spectrophotometer (Pharmacia, St. Albans,
England) set at 650 nm, the bacterial
suspension was standardized to an optical
density of 0.1 and adjusted to a concentration
of approximately 2x10* cell/ml, which
represents 40 cells per 2ul of inoculum.

DNA extraction

peqGOLD bacterial DNA kit was used for the
isolation of up to30pug genomic DNA from
CSF specimens and bacterial cultures
following the manufacturer's instructions. The
extracted DNA was stored at —20°C.

RT-PCR

A partial region of ctr4 (110bp) was amplified
using 300nM (each) specific primers. The
bacterial  isolates and CSF samples were
analyzed by real-time PCR (RT -PCR) as
reported by Corless et al. (14). Briefly, based
on a 25-ml reaction volume, the master
mixture was prepared from the (Tagman,
Applied Biosystem, USA), this comprises a
300 nM concentration of each oligonucleotide
primer (ctrd Forward 617
GCTGCGGTAGGTGGTTCAA-" and ctr4
Reverse '*-TTGTCGCGGATTTGCAACTA-
7%%): 25 nM 6-carboxyfluorescein-labeled probe
(6-FAM—-680-

CATTGCCACGTGTCAGCTGCACAT-657);
55 mM  MgCl,; 200 mM  (each)
deoxynucleoside triphosphates dATP, dCTP,
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dGTP, and dUTP; and 0.125 U of Tag DNA
polymerase. A negative (no-template) control
and control DNA preparations (2 ml) for each
of the bacterial pathogens were included in
every run.

DNA was amplified with the Applied
Biosystem 7500 system (Applied Biosystem
Inc.,USA) wusing the following cycling
parameters: heating at 95°C for 10 min
followed by 40 cycles of a two-stage
temperature profile of 95°C for 15 s and 60°C
for 1 min. RT-PCR results were based on the
fluorescence readings, which are used to
calculate a baseline reading for each reaction.
The cycle threshold (Cr) value is the PCR
cycle number (out of 40) at which the
measured fluorescent signal exceeds a
calculated background threshold identifying
amplification of the target sequence. If no
increase in fluorescent signal is observed after
40 cycles, the sample is assumed to be
negative.

RESULTS

Isolation and identification

Fifty CSF specimens were collected and
cultured on blood agar and chocolate agar
incubated for 24-48 hours at 37°C with 10%
CO,. On a blood agar, colonies of N.
meningitidis were grey, unpigmented round,
smooth, moist, glistening, and convex, with a
clearly defined edge. On chocolate agar they
appeared large, colorless and opaque. The
results revealed that two bacterial isolates (N6
and N23) were identified as N. meningitidis by
api NH. Serogrouping were employed to
identify the type of N. meningitidis by using N.
meningitidis antisera, the results showed that
both of them were belonging to the serogroup
W135.

Antibiotic susceptibility

AST illustrated that the two isolates were
sensitive to amoxicillin, cefotaxime,
ceftriaxone, chloramphenicol, and resistant to
sulfamethoxazole trimethoprime (fig.1).

Fig(1): Antibiotic susceptibility of isolated .
meningitides.

RT-PCR

Results from real-time PCR assays using
nucleic acids extracted from CSF specimens
and bacterial cultures are given in Fig.(2).
Real-time PCR wusing primers and probes
targeting the capsule transport gene, ctr4, of N
meningitidis confirmed the presence of N
meningitidis in all positive samples.
Serogroup-specific, real-time PCR assays were
able to determine the N meningitidis serogroup
W135. Of the 50 cases of N meningitidis
serogroupW135, were confirmed using
Aggultination test and RT-PCR.

T o 181 6 s s T
[ETE

Fig(2): RT-PCR analysis revealing the presence
of ctrA of N. meningitidis
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DISCUSSION

The prevalence of N. meningitides was
relatively high (4%) in Iraqi children in
comparison to  global incidence  of
meningococcal carriage which is shown to be
<3 % in children younger than 4 years and
increased to 24-37 % in the age-group 15-24
years (15,16 ) a alongside with the probable
emergence of new serogroups and potential
increase in incidence of this bacteria which
necessitates a need for more sensitive
techniques.

Serological typing methods have been useful
for rapid public health decisions and vaccine
development, but they have a number of
weaknesses, which make them inappropriate
for epidemiological studies. These methods are
based on variation in cell surface antigens,
which are likely to be under selective pressure
(17). Especially, strains recovered from
carriers often lack expression of the capsular
antigen and the serotype and/or serosubtype
cannot be identified either because of low level
of expression of the genes (18). In order to
reduce such pitfalls, the present work adopted
CSF specimens as the source of isolation.
Although detection of N. meningitides by
conventional culture technique is highly
specific and reliable, it is limited by time
consuming and low sensitivity (19). On
contrary the relative rapidity, sensitivity, and
specificity of RT-PCR are emphasize the
consistent of this technique. Upon such fact
many laboratories use ctrA as a gene target for
RT-PCR detection of N. meningitidis (20).

In this study, we demonstrated the presence of
N meningitidis in two samples Out of fifty
suspected specimens of cerebrospinal fluid
(CSF), the two isolates of N. meningitidis
were detected using culture and Real Time-
PCR techniques (RT-PCR). Api NH confirmed
the results of culture. Slide Agglutination
Serogrouping (SASG) revealed that both
isolates were belonging to the serogroup
W135.

Routine methods for the detection of bacteria
in CSF specimens' by cultural and
morphological methods, such as Gram and
silver impregnation stains, can be difficult to
interpret and are nonspecific; thus, detection of
N meningitidis by RT-PCR and slide
agglutination test for determining the
serogroup is very important. Our study was in
agreement with other studies round the world
(21-23), whose demonstrated that the
sensitivity of throat swab culture was higher
than a PCR assay based on ctr4. They explain

such variation by failure to detect some non-
capsulated strains and probable presence of
inhibitory factors in the samples. On the other
hand, a study conducted by de los Monteros
(23), N. meningitidis was isolated from 14 out
of 736 (1.9%) children; while the total
prevalence of N. meningitidis was 1.6%. The
most frequent serogroups were Y (29.7%), C
(24.3%) and B (10.8%).

The prevalence of N. meningitidis 1is
conditioned by inherent factors in the
bacterium, the host, the environment, the
sample-taking technique, the number of
samples taken, and the sensitivity of the
methodology that is used in the laboratory
(24). Other factors that impact the carrier state
are age, gender, socioeconomic level, exposure
to tobacco, pollution, alcohol consumption in
entertainment centers, immunological status,
and viral and/or bacterial infections (25,26).
Upon present study findings, certain
recommendations ~ concerning  vaccination
could be made to prevent N. meningitidis from
spreading between Iraqi children as well as its
prevalence among various Iraqi populations.
Moreover, special attention should be paid to
the serogroup W135.

We concluded that this study demonstrated the
ability of RT-PCR for detecting N
meningitidis with specific primers in short time
with high specificity and quality between the
CSF samples and the bacterial isolates.
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ABSTRACT

The genus Bacillus is a member within the group of probiotic microbes, This study investigated the
isolate B. pumilus SF 214 for some properties (adhesion to cell lines,resistance to GIT conditions and
bacteriocin assays),results provide some interesting into a potential probiotic mechanisms, and they
also raise further concerns over the potential using of this pigmented Bacilli as probiotic.

Cells or spores suspended in simulated gastric fluid and incubated at 37 °C for 1h. Samples were plated
to determine the number of CFU per ml on Luria-Bertani (LB) agar plates, the results indicate that B.
pumilus SF214 is not adversely affected by strongly acidic conditions.

Caco-2 cells cultured in Dulbecco’s modified Eagle’s minimal essential medium (DMEM) to
investigated the adherence of B. pumilus SF214, The human Caco-2 cell line is one of the best model
systems for evaluating the interactions between bacterial and intestinal epithelial cells, In this study, B.
pumilus SF214 were adherent to approximately 65 % of Caco-2 cells, respectively. B. pumilus SF214
was used as a probiotic in the normal intestinal microflora to counteract invasion by pathogenic
bacteria.

Germination of the spore could allow production of antimicrobial agents, such as bacteriocin-like
inhibitory substances thereby contributing to the competitive exclusion of pathogens

We conclude that, B. pumilus SF214, remained stable in artificial gastric juice and bile salt, adhered to
Caco-2 intestinal epithelial cells, and produce bacteriocin- like inhibitory substance, these
characteristics indicate that B. pumlius SF214 is suitable for industrial use as a probiotic.

Keywords: Bacillus pumilus, Probiotic , Caco-2 cells, Bacteriocin like substance
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INTRODUCTION

Within the group of probiotic microbes are the
spore-forming bacteria, normally members of
the genus Bacillus. Here, the product is used in
the spore form and thus can be stored for along
time . The use of spore- based products raises a
number of questions though Since the
bacterial species being used are not considered
resident members of the gastrointestinal
microflora (1). The natural life cycle of spore
formers involves germination of the spore,
proliferation and then re-sporulation when
nutrients are exhausted, the logical question is
whether it is the germinated spore (that is the
vegetative cell) that produces the probiotic
effect or is it the spore itself(2,3) If the former
model is correct then it would suggest that
probiotics show a unified mode of action
involving the action of a live bacterium within
the GIT (4). Spore- forming bacteria can
survive and, indeed, proliferate within the GIT
of animals, Although it is unlikely that they are
true commensals, a case will be made that
many spore formers exhibit a unique dual life
cycle of growth and survival in both the
environment and within the gut of animals and
it is this bimodal life cycle that could provide
the basis of their probiotic effect (5).

Few Bacillus species had been obtained from
marine environments (6,7). Among the
numerous Bacillus species, only species of B.
badius, B. subtilis , B. cereus , B. lichenifirmis,
B. firmus , B. pumilus , B. mycoides , and B.
lentus have been detected from marine
environments,  including  marine-derived
species, such as B. marinus, B. dipsosauri (6).
Furthermore, marine-originated species have
been reported to produce unusual metabolites,
different from the species of terrestrial origin
().

B. pumilus SF214 isolated from sea water, this
isolate was identified and characterized to
species level wusing API S50CHB kit
(Biomerieux) The entirely rrnE (16S rRNA)
gene  was  sequenced, together  with
phylogenetic analysis revealed that this isolate
were identical to known B. pumilus , and tested
for sporulation efficiency, starch lysis,
haemolysis, motility, resistance to arsenate and
arsenite, surfactin production, tolerance to
NaCl, anaerobic growth, UV resistance,
hydrogen peroxide resistance, and pigment
profile, the pigment identified as a caratenoid
and was particularly interesting because
carried high levels of carotenoids and was fully
resistant to UV-C, the pigment was water
soluble and produced in a temperature-
regulated fashion leading to rise the question to

understand their physiological role Khaneja et
al (8).

In this study we tested the isolate B. pumilus
SF 214 for other properties (adhesion to cell
lines,resistance to GIT conditions and
bacteriocin assays), our results provide some
interesting insights into potential probiotic
mechanisms, and they also raise further
concerns over the potential using of these
pigmented Bacilli as probiotic.

MATERIALS AND METHODS
Bacterial strain:

B. pumilus SF214 was obtained from culture
maintained in the microbial culture collection
of Department of Structural and Functional
Biol. University of Naples, Federico II, Italy.
Reference B. subtilis strain used was PY79, a
prototrophic derivative of the 168-type strain

).
Resistance to GIT conditions:

Resistance was assessed as previously reported
(10). cells or spores were suspended in
simulated gastric fluid [sgf: 1mg of pepsin(
porcine stomach; Sigma) per ml; ph 2.0] or
small intestinal fluid [siff 1 mg of
pancreatin(porcine pancreas; sigma) per ml
and 0.3% bile salts(50% sodium cholate-50%
sodium deoxycholate; sigma); PH 7.4] and
incubated at 37 °C for 1h. Samples were
serially diluted and plated to determine the
number of CFU per ml on LB agar plates.

Adhesion to Caco-2 cells:

Caco-2 cells were cultured in Dulbecco’s
modified Eagle’s minimal essential medium
(DMEM) containing 25 mM glucose, 1.0 mM
sodium pyruvate, 10% heat inactivated fetal
bovine serum, 1% nonessential amino acids
solutions, and antibiotics (100 TU of penicillin
G per ml and 100 pg of streptomycin sulfate
per ml). The Caco-2 cells were grown under
standard conditions (37°C, 5% CO2) and the
medium was replaced every two days.
Monolayers of Caco-2 cells, which were used
in the adherence assay, were prepared by
seeding 6-well tissue culture dishes with
9.5x10" cells per 4 ml of culture medium.
Next, 3.1x10° CFU/ml of B. pumilus SF214
were added to the Caco-2 cells in the culture
dishes. The samples were then incubated for 2
h and then washed 3 times with sterile PBS
(pH 7.4), after which the number of adhered B.
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pumilus114 was determined by plating the
diluted B. pumilus SF214 suspensions on TSA

(11).
Bacteriocin assays:

A colony overlay assay was used to screen for
bacteriocin activity (12). The tested bacterium
grows on Luria-Bertani (LB) medium. For this
reason, culture of the bacterium was incubated
overnight in LB medium at 37°C for 24 h.
Then 5pl portions of the overnight cultures
were incubated as spots on LB medium plates,
which were incubated at 37°C for 24h. the
plates were overlaid with LB medium soft agar
that had been inoculated with an overnight
culture of an indicator strains which were (B.
subtilis, B. pumilus, B. licheniformis, B.
megaterium, B.  clausii,  Staphylococcus
aureus, E.coli , Salmonella enteric
Pseudomonas aeruginosa and Enterobacter
aeroginosa ) and reincubated. The presence of
zones of growth inhibition around the spots at
any of the times examined (5, 8, 24, and 48h
postinoculation) was considered a positive
response.

Preparation of spores:

Sporulation was induced in Difco sporulation
medium (DSM) by using the exhaustion
method as described elsewhere (13).
Sporulation cultures were harvested 24h after
start of sporulation. Purified suspensions of
spore were prepared as described by Nicholson
and Setlow (13), followed by washing in 1 M
NaCl, 1 M KCI, and distilled water (twice).
Spore suspension was titrated immediately to
determine of CFU per milliliter before used it.

RESULTS AND DISCUSSION

B.pumilus SF214 was isolated from sea water.
Table (1) shows some properties for this
isolate, and this isolate form pigmented colony
both on LB and DSM as shown in (Fig 1).

Cellular stress begins in the stomach, which
has a pH as low as 2.0. To determine the effect
of the acidic pH of the stomach on the survival
of B. pumilus SF 214, an in vitro system with a
pH of 2.0 was utilized (Table.2). When B.
pumilus SF214 was exposed to pH 2.0, it
survived for 2h. These results indicate that B.
pumilus SF214 is not adversely affected by
strongly acidic conditions.  After the
microorganisms pass through the stomach,
they enter the upper intestinal tract, where bile
salt is secreted into the duodenal (14).

Therefore, it is necessary for probiotic bacteria
to be resistant to bile. Accordingly, we
evaluated the sensitivity of B. pumilus SF214
to bile by culturing it in LB containing 0.3%
bile (Table. 2). The results revealed that the
level of B. pumilus SF214 was maintained in
the presence of bile,which indicates that it is
relatively resistant to bile. The viability of
domesticated strain PY79 was identical for
treated and untreated spores to the condition
used ( data not shown).

Table(1): Some growth and morphological
characters of B. pumilus SF214

Characteristics Description

Growth temp 37°C (24 h)
. LB for normal growth and
Culture medium DSM for sporulation

on TY agar orange to red

Pigmentation pigment on DSM agar yellow
to orange
Colon Small to medium white edge,
Y flat colony, orange to red color
morphology

on LB agar.

Spore formation | 2-3 days at 37°C

B. subtilis B. pumilus
On LB agar

B. subtilis
On DSM agar
Fig (1):Overnight growth on LB and DSM agar

B. pumilus
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We investigated the adherence of B. pumilus
SF214 to Caco-2 cells. The human Caco-2 cell
line is one of the best model systems for
evaluating the interactions between bacterial
and intestinal epithelial cells (15). In this
study, B. pumilus SF214 were adherent to
approximately 65% of Caco-2 cells,
respectively. B. pumilus SF214 is used as a
probiotic in the normal intestinal microflora to
counteract invasion by pathogenic bacteria.
Therefore, the ability of B. pumilus SF214 to
inhibit the adhesion of pathogenic bacteria is
expected to be highly specific and depends on
both probiotic and pathogenic bacteria (16).
We wused a colony overlay assay for
antimicrobial activity in B. pumilus SF214.
Ten indicator strains, including both gram
positive and gram negative organisms, were
used. The strains used included strains of B.
subtilis, B. pumilus, B. licheniformis, B.
megaterium, B. clausii,  Staphylococcus
aureus, E.coli, Salmonella enterica,
Pseudomonas aeruginosa and Enterobacter
aeroginosa. Under our assay conditions B.
pumilus SF214 exhibited measurable activity
(Table 3). Germination of the spore could
allow production of antimicrobial agents, such
as bacteriocin-like  inhibitory  substances
thereby contributing to the competitive
exclusion of pathogens, and it is one factor that
could support the probiotic effect. A number of
Bacillus species produce antimicrobial agents,
and more than 80 different types have been
reported (17). These antimicrobial agents are
active mostly against gram-positive bacteria,
but some are active against gram negative
bacteria. Recently, an antibiotic compound
isolated from a strain of B. subtilis found in
probiotic Biosporin activity against
Helicobacter pylori (18). We show here that B.
pumilus SF214 produce antimicrobial agent (or
bacteriocin-like inhibitory substances) are
active also against other Bacillus species that
have been isolated from GIT. In any case,
production of the antimicrobial agents could be
an element in the probiotic effect.

Two types of spores came from the same
vegetative cells and spores as the various
viscosity is presumably attributable to
differences in surface of the spores (Fig. 2).

In conclusion, B. pumilus SF214, remained
stable in artificial gastric juice and bile salt,
adhered to Caco-2 intestinal epithelial cells,
and pro produce bacteriocin- like inhibitory
substance. Taken together, these characteristics
indicate that B. pumlius SF214 is suitable for
industrial use as a probiotic.

Table(2): Simulated GIT conditions with

Bacillus pumilus SF214
Time Control PH 2.0 PH 6.5
Zero 20X10° 26X10° g
time cell/ml cell/ml 28X10"cell/ml
1h 9.8x10* | 1.75X10° 2.8X10°
cell/ml cell/ml cell/ml
2h 14X10° 1.65X10° 2.0X10°
cell/ml cell/ml cell/ml

Table (3): Bacteriocin production by B.pumilus

SF214
Indicator organism Reaction
B. subtilis ++
B. pumilus ++
B. licheniformis ++
B. megaterium +/-
B. clausii +
Staphylococcus aureus +++
E.coli +/-
Salmonella enteric +/-
Pseudomonas aeruginosa +
Enterobacter aeroginosa +

+, clear halo of growth inhibition at least one times (
results were determined after 5, 8, 24, and 48h of
incubation); +++, ++, different degrees of inhibitory
activity, as assessed by decreased inhibition zone.

+/-, clear reduction in growth but not complete inhibition.

Fig. (2): Spore pellet of B. pumilus SF214 strain
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ABSTRACT

The study was conducted on 181 normal healthy and 66 diagnosed iron deficiency anemia (IDA)
Awassi sheep to evaluate serum calcium (Ca), magnesium (Mg), and phosphorus (P) concentrations.
The normal sheep were divided into 73 males; 36 ram lambs and 37 rams, 108 females; 35 ewe lambs,
37 pregnant and 36 lactating ewes, while the 66 anemic divided into 19 males (12 ram lambs and 7
rams) and 47 females (5 ewe lambs, 21 pregnant and 21 lactating ewes), all aged 7 months to 4 years in
Baghdad governorate / Iraq.

The samples were collected from October 2011 to March 2012, and the sera were investigated in
Clinical Pathology Laboratory / College of Veterinary Medicine-Baghdad University.

The results showed that the range and mean + standard error (SE) of serum Ca, Mg, and P in clinically
normal and anemic Awassi sheep were as follows : serum Ca 0.82 — 2.56 mmol/L and 1.97 + 0.02
mmol/L, 0.78 — 2.26 mmol/L and1.76 £ 0.04 mmol/L , serum Mg 0.57— 3.29 mmol/L and 1.35 + 0.05
mmol/L, 0.53 — 2.79 mmol/L and 1.02 + 0.06 mmol/L and serum P 0.82 — 3.87 mmol/L and 2.31 +
0.04 mmol/L, 0.8 — 3.00 mmol/L and 1.89 £0.05 mmol/L respectively. However significant differences
(P<0.05) were recorded between males and females in serum Mg and P, as well as in different
subgroups of normal Awassi sheep. On the other hand, the results revealed significant differences
(P<0.05) between normal and anemic values. In conclusion, the present data was recorded the reference
range and Mean + SE of serum Ca, Mg, and P in normal Awassi sheep and compared their values with
that of anemic sheep.

Key Words: serum calcium, magnesium, phosphorus , and Iraqi Awassi sheep
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INTRODUCTION

Awassi sheep was a breed of multipurpose
uses (milk, meat, and wool), it was the most
domestic breed of sheep in Iraq due to its
ability for adaptation to cruel environmental
conditions and poor nutrition (1, 2). Many
researchers had take care this breed via
studying their blood criteria including
constituents like minerals in different ages in
both males and females (3-6). Also, in Iraq
was studied status of some serum electrolytes
in clinically normal Iraqi Awassi sheep (7).
The scientists (8) were denoted to an important
thing that blood is a good medium by which
general health evaluation could be estimated,
and when variation noticed in blood it might
be refers to many factors like age, sex, altitude,
breed, seasonality, food, climate, or
physiologic status like pregnancy or lactation
9).

Calcium (Ca) and Phosphorus (P) were
important minerals that plays a vital role in
building of strong skeleton, muscle contraction
and neuronal excitability; in adult sheep, there
was a stable ratio 2:1 Ca to P, with moderate
importance of Mg with an important role of
Vitamin D which increases Ca absorption,
while excess Mg decreased Ca absorption,
while excess Ca or Mg decreases P absorption
(10-12).

There were little researches performed on
sheep flocks connecting to minerals in Iraq,
especially in Awassi sheep, and because of Ca,
Mg, and P are most likely deficient minerals in
sheep rations and / or in the grazing pasture
(13). For those reasons, this study was
conducted to evaluate their levels in normal
healthy and diagnosed iron deficient anemic
sheep in sex, different age groups and
physiologic status in Iraqi Awassi sheep.

MATERIALS AND METHODS

Blood samples were collected into plain tubes
from jugular vein from October 2011 to March
2012 of 181 clinically normal Awassi sheep
(73 males which subdivided into 36 ram lambs
aged 7 — 12 months and 37 rams aged 1.5 — 4
years, and 108 females subdivided into 35 ewe
lambs aged 7 — 12 months, 37 pregnant ewes
aged 1 — 4 years, and 36 lactating ewes aged
1.5 — 4 years. On the other hand, a total of 66
iron deficient anemic sheep were subdivided
into 19 males (12 ram lambs aged 7 — 12
months, and 7 rams aged more than 2 years)
and 47 anemic females (5 ewe lambs aged

between 7 — 12 months, 21 pregnant ewes aged
1 — 4 years, and 21 lactating ewes aged 1.5 — 4
years) from Baghdad / Iraq.

The sera were obtained by centrifugation of
blood samples at 3000 rpm for 5 minutes (14)
and used for measurement of serum Calcium,
Magnesium and Phosphorus in the Clinical
Pathology Laboratory / College of Veterinary
Medicine — Baghdad University / Iraq. The
serum Ca, Mg, and P concentrations were
estimated according to the colorimetric method
(15, 16, 17).

SAS program was used for statistical analysis.
Data were subjected to analysis of variance
(ANOVA) and significant means were
compared by T-test at a level (P<0.05).

RESULTS

The serum values of Ca, Mg, and P for Awassi
sheep independent of any subdivisions are
presented in (table 1), according to sex (table
2), and the physiologic status (table 3).

Serum Ca in normal Awassi sheep has been
recorded mean values of 1.97 £ 0.02 mmol/L
ranged 0.82 — 2.56 mmol/L, and 2.04 + 0.03
mmol/L in males, while in females 1.93 £+ 0.03
mmol/L with a significant differences (P<0.05)
between them (table 2). Moreover, serum Ca
concentration was significantly (P<0.05)
higher in normal compared to that of iron
deficient anemic sheep (table 1). However, in
normal sheep, the serum Ca levels were
significantly higher in rams and lactating ewes
compared to pregnant ewes, as well as rams
and pregnant ewes showed significant increase
compared to the respective anemic subgroups
(table 3). Serum Ca level in IDA was 1.76 +
0.04 mmol/L ranged 0.78 — 2.26 mmol/L, it
was 1.84 £ 0.07 mmol/L and 1.73 + 0.05
mmol/L in males and females respectively.

On the other hand, Serum Mg in normal
Awassi sheep was found to be 1.35 + 0.05
mmol/L ranged 0.57 — 3.29 mmol/L (table 1).
It was 1.91 + 0.11 mmol/L in males and 0.98 +
0.01 mmol/L in females with significant
differences (P<0.05) between them (table 2).
In general, serum Mg levels were significantly
higher in normal compared to those of iron
deficient anemic sheep (table 1). However,
rams showed significantly higher differences
(P<0.05) in serum Mg concentrations
compared to other normal subgroups (table 3).
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Table (1): Total serum Ca, Mg, and P concentrations in clinically normal and iron deficient anemic (IDA)

Iraqi Awassi sheep (range and Mean + SE).

Grouns No. of Serum Ca Serum Mg Serum P
P sheep mmol/L mmol/L Mmol/L
Normal 181 0.82-2.56 0.57-3.29 0.82-3.87
1.97+0.02 a 1.35+0.05 a 231+0.04 a
0.78 -2.26 0.53-2.79 0.80-3.00
IDA 66 1.76 £0.04 b 1.02+0.06 b 1.89+0.05 b

The differences in letters vertically refer to presence of significant value at (P<0.05).

Table (2): Serum Ca, Mg, and P concentrations in clinically normal and IDA males and females' Iraqi
Awassi sheep (range and Mean + SE).

Ions
Gender No.
Serum Ca Serum Mg Serum P
mmol/L mmol/L mmol/L
Mal 73 1.33 -2.56 0.57-3.29 1.27 -3.87
e 2.04+0.03 a 191+0.11 a 247+0.06 a
r I 108 0.82-2.47 0.58-1.41 0.82 -3.60
emales 1.93£0.03 ab 0.98+0.01 ¢ 2214005 b
1.32-2.26 0.53 -2.79 1.31 -2.94
IDAMales | 19| | 24007 be 143£0.18 b 206+0.11 b
IDA 47 0.78 —2.24 0.57-1.24 0.80 - 3.00
Females 1.73£0.05 ¢ 0.86+0.02 ¢ 1.82+0.06 ¢

The differences in letters vertically refer to presence of significant value at (P<0.05).
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Table (3): Serum Ca, Mg, and P values according to the physiologic status in clinically normal and IDA Iraqi Awassi

sheep (range and Mean * SE).

Tons
Groups No.
Serum Ca Serum Mg Serum P
mmol/L mmol/L mmol/L
Ram lamb 3 1.33-2.48 0.57 - 1.39 127 -3.87
am fambs AB 1.97 +0.04 a B0.97+0.03a A2.65+0.10a
1.32-221 0.53 — 1.08 1.31-2.94
IDA ram lambs 12 18240084 0.85+0.04a 2.14+0.15b
R 37 1.62 - 2.56 2.24-329 1.38-3.29
ams A211+0.03a A283+004a AB2.29+0.06 a
DA ; 1.35-2.26 2.23-2.79 1.34 - 2.45
rams 1.86+0.14b 2.42+0.07b 1.92+0.16 b
Ewe lamb 35 0.82 —2.41 0.63 - 1.30 1.44 - 3.60
we lambs AB 1.93 £0.06 a B0.95+0.03a A2.59+008a
1.51-2.01 0.60 — 0.88 1.71 - 3.00
IDA ewe lambs > 1.78£0.09 a 0.79 % 0.04 b 2324021 a
P . 37 1.10 -2.39 0.58 — 1.41 0.82-3.23
regnant ewes B 1.80+0.05a B1.02+0.02a B 1.95+0.08a
0.78 — 2.24 0.58 — 1.24 0.80 —2.43
IDA pregnant ewes 21 1.56 +0.09 b 091+003a 1.65+0.09 a
Lactati 36 1.48 —2.47 0.69 - 1.36 128-2.82
actating ewes A2.07+0.03a B 0.96+0.02a B2.11+007a
. 134-223 0.57 - 1.03 130 -2.35
IDA lactating ewes 21 1.89+0.05 a 0.82£0.02b 1.88£0.08 a

Different capital letters vertically refers to the presence of significant differences at (P<0.05) between normal subgroups.
Different small letters vertically refers to the presence of significant differences at (P<0.05) between normal and anemic

subgroups.
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Moreover, serum Mg levels were significantly
higher (P<0.05) in rams, ewe lambs and
lactating ewes of healthy sheep compared to
the respective anemic subgroups (table 3).
Serum P concentration in healthy sheep was
2.31 + 0.04 mmol/L ranged 0.82— 3.87 mmol/L
, 2.47 £ 0.06 mmol/L and 2.21 + 0.05 mmol/L
in males and females respectively with
significant differences between them, while
serum P in anemic sheep was 1.89 = 0.05
mmol/L ranged from 0.80 — 3.00 mmol/L. It
was 2.06 = 0.11 mmol/L in males and 1.82 +
0.06 mmol/L in females with a significant
difference between them. Moreover, a
significant increase of serum P in normal
compared to anemic one (table 1). However, in
normal sheep serum P concentration was
significantly higher in ram lambs and ewe
lambs compared to pregnant and lactating
ewes. Finally, ram lambs and rams showed
significantly higher values compared to the
respective anemic subgroups.

DISCUSSION

The current study has been given a full idea
about blood constituents of Ca, Mg, and P with
reference to the effect of sex, age, and
physiologic status in clinically healthy and iron
deficient anemic Iraqi Awassi sheep, and the
data recorded in this research shown
significant differences between normal and
iron deficient anemic sheep with some
variation between them within subgroups.

The present study were noted some facts about
Awassi sheep concerning three minerals and
these were accepted by many investigators
internationally (10-12, 18), as they recorded
the normal values of Ca, Mg, and P in healthy
sheep. Local studies in the neighboring
countries also noticed relatively closed data to
what we approached like (19) in Turkey, who
studied the effects of the reproductive status on
the serum chemistry and minerals of pregnant
and lactating ewes and they found significant
gradual decrease in Ca and P with the
progression of pregnancy, while Mg did not
affected by pregnancy or lactation.

In Iraq, few researches were done in this line
as (20) in Mosul (Northern of Iraq) who
estimated Ca and Mg levels in the blood of
healthy and infested with tapeworms lactating
ewes; their results in healthy one were closely
nearer to what we found in this study. In
contrast, a recent study to (21) applied to
evaluate 5 minerals (Ca, Mg, P, Cl, and K) in
150 sheep divided according to weight, they

were registered very low values (when
compared to our results) without referring to
sex, age, and physiologic status.

Another recent study to (22) who studies the
effect of propolis on several serum minerals
levels like (Ca, P, Mg, Na, and K) on Awassi
lambs and they found higher results than our
data in Awassi male lambs.

The results of the present study were in
accordance with (23) who studied blood profile
of 10 Dubrovnik sheep (Croatian endangered
breed aged 3 years) including serum minerals
like (Ca and P), and they found partially
constant levels of Ca and P in serum of rams as
we noticed.

The results of the current study showed
declined Ca ion concentrations with
development of pregnancy and even after
parturition and lactation perhaps due to the
lack of Ca supplement in food, and this was
proved by (24)(25) who implicated
hypocalcaemia in ewes to many factors
including poor diet with Ca or its resources.
Also, in the same manner in Serbia, (13)
confirmed our opinion by their results in the
pasture at which 100 Zapata sheep were
grazed, as they found low levels of Ca, Mg,
and P in the soil and in the grass, corn grits and
hay of sheep food.

Furthermore, our results in lactating sheep
were accepted by (26) who studied 30 sheep in
Serbia analyzing them for serum Ca, Mg, and
P and he found nearer results to what we
obtain attributed that deficiency to the low
levels of these minerals in food as well as
excessive release with milk (especially Ca).

In contrast, (27) referred that there was no
significant changes of Ca, P, and Mg values in
grazing sheep fed on Anagallis arvensis plants
in the Saudi Arabia Kingdom, and he found no
effect of those ions on anemic sheep. In the
same way, the Indian scientist (28) was studied
the infection of Trypanosoma congolense in
sheep which produced just alterations in
protein and iron metabolism, but no significant
effects on plasma calcium, magnesium, zinc,
copper, and inorganic phosphate.

We might be agreed with a Romanian scientist
(29) who studied 40 healthy sheep dealt in a
good manner and grazing forages, they
realized that season had significant effect on
the concentrations of Ca, Mg, and P in blood
suggesting lower levels during Spring than in
Autumn with less favourable conditions during
winter.

In a point of view of some investigators like
(30) who implicated the fluctuated results
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especially in minerals like Ca, Mg, and
inorganic P to the addition of anticoagulants
which affect on plasma biochemistry of sheep;
they found that there were significant
differences of their values between blood
plasma and serum, when sodium citrate or
EDTA as anticoagulants were used.
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ABSTRACT

This study was conducted in a private nursery in Basrah governorate during 16™ October / 2011 - 16™
June / 2012 on Ruscus plant to study the effect of three concentrations of liquorices extract (i.e . 0, 2.5
and 5 gm /I and four concentrations of magnesium fertilizing (I .e . 0, 32, 64 and 96 mg/l ) on the
growth of this plant growing in pots.

The experiment was conducted in as factorial experiment , Complete Randomized Block Design (R . C
. B . D) with three replicates.

Results showed a significant increase in number of branches per plant , average branch length , average
number of leaves per branch , average leaf length , average leaf area , percentage of dry matter,
chlorophyll content in the leaf , leaf content of carbohydrates , protein content, phosphorus, potassium
and magnesium content in leaves, while (C/N) ratio was decreased significantly as the liquorices
extract was increased. A significant increase in the same growth parameters was obtained as
magnesium concentration was raised except the content of phosphorus in leaves was not raised
significantly and the decreased of (C/N) ratio was not significant either .

The interaction between the two factors was significant in increasing number of branches per plant ,
average branch length , average number of leaves per branch , average leaf area , chlorophyll content in
the leaf , protein content, potassium and magnesium content in leaves.

The study concluded that spraying with liquorices extract at 2.5 or 5 gm/I had a significant increase in
growth parameters of plant and spraying with magnesium at , 64 or 96 mg/l raised these parameters
significantly except phosphorus content in leaves .

It also concluded that the interaction between the two factors significantly improved some of these
parameters in this plant, and the study recommended that Ruscus plant should be treated with
liquorices extract at 5 gm/l and magnesium at 64 mg/l to improve its growth.
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ABSTRACT

This study includes Identification of the active chemical components which are present in the black seed that
include alkaloids, tannins, glycoside, resins, saponins and coumarins.Estimation of the major components of these
seeds like moisture 5.31%, ash 4.75% protein 23.40% and oil 36.8% and carbohydrate 29.74%.

Estimation of the essential fatty acids in seeds oil which were 81.95%: oleic acid 24.45%,Linoleic acid 56.71%,
linolenic acid 0.67% and arachidonic acid 0.12%. The percentage of non-essential fatty acids found to be 18.05%:
myristic 0.17%, palmitic 12.11% and stearic 5.77%.The seeds were include 9 essential amino acids with a
percent off 66.51% measured by (mg/100 gm) include leucine 1253, lysine 853, phenyl alanine 813, methionine
740, isoleucine 651, arginine 603, valine 602, threonine 553, histidine561 in addition to the non-essential amino
acids with a percent of 33.49% and it includes 8 acids as follows: glutamic acid 797, aspartic acid 612,proline 486,
glycine 462, serine 306, alanine 262, tyrosine 274 and cystine 143. The diagnosis of 12 trace elements in the seeds
measured by (mg/100 gm) and as follows: potassium 853, phosphor 486.6, copper 393.2, calcium 214.3,
magnesium 172.7, sodium 38.0, iron 4.3 zinc 3.6, manganese 2.8, cupper 1.7, chromium 0.7 selenium 0.04.

Oil was extracted from the fresh seeds by two methods :Extract by mechanical pressure , the percentage of oil was
22% and by hexane , the percentage extracted oil was 36% in addition to the preparation of the aqueous solution
and extraction of the alkaloids and volatile oils from these seeds. As a point of view it is important to mention the
percent of oil in the fried seeds that reaches to 36.9%. Investigations that are related to the quantitative
evaluation of the percentage of some active components are present in the structure of the black seeds includes
1.3% of the volatile oils, 1% of alkaloids, 0.8 % of tannins and 0.6% from glycosides.

A porteinious compound which was separated from the black seed as molecular weight was 64000 dalton by gel
filtration chromatography.



International Journal for Sciences and Technology Vol 8, No. 1, March 2013 92

D0 @ Ky deliad) il e gia i 4l Ayl
dpapell Gkl Gany Al el Z3e (8
el i sy Jas 5 ) 5 AY)

Ll cuy b (27) osoals Topozada. asss
W gl )l b sl &‘}ﬁ Oe uanll gad Cagy elagudl
e e dal A Al OIY el gl s
Iadl Gy %1 ¢ %0.5 %02 S Ledleainl
Ob il 5 Lia ) AN Cgad Gl 3 L il
A5 peall 4 gl biadll (e o il o 8 200 138
P - R TCt (R W P W P -
elagull dad) Boana LA Jlae 85 ¢ il Sleal
Abdel Kader s dalall cilhdll ey e
DS elapd) Aadl smane Jlexind o) (28) 05aTs
Gl kil e S0 adie il A %10 ¢ %S5 ¢ %2.5
¢« M. gypeum « Trichophyton mentagrophyes
T. ¢« T. rubrum « Microsporum canis
%100 N %35.13 ozl S s soudanense

Jaad) (&l g 3 gall
sdasiiuall 3 3¢aY)

s Dl Aal = i) (368 da2Y) Gkl s
Double-beam UV-visible recording
spectrophotometer shimadzu UV . 160 / Japan.
Amino acid ¥l ala¥l Jdlas s .
analyser model 415 ; ALPHA, LKB , Bromma
., Sweden , 1983.
e A g Dldiaall 8 paliall i et O LS
Atomic absorption § ¢ LN alaicy
. spectrophotometer , shimadzu AA-670/Japan.
ol il Lt — 53 s Cililaa
Inductively  complied plasma-  Atomic
iS4 (e a5 Emission Spectrophotometer
Hilger Analytical / England

dlaaiosall o gall

STV I WU JC I SRECROU R P PV
S, Gl J5EY) @lyid W BDH-Chemicals
A58 e W jaeat o5 a3 LS sl e Sl 3 JB
. Aldrich

tdardiieal) Jullaal) g il o<l
1(32-29) 48V sl &) juant
(Benedect reagent) <:Sai Cidls
(Mayer’s reagent) _pls iilS
(Fehling reagent) <lilgd iils
(Kedde reagent) 1S iils
(Wagner’s reagent) iS5 ails

Aadiall

DB el e 2o elasad) Al e Gl
L S35 olagdl igesll o A4S Ll dall Lgie el
leisamy 1585 (o s Ll agill ) (B O seadl
Lally (1) Aesd S A, A jeme (b oy (il
ALall U aa i S Jajalls (2) @l b elasad
donie and gl By (4) Aaadll el Gadl 35 (3)
sl e Sl 8 W (5) (Mangral)
s AN (¢ (6) Lol AXd 3 5w sl 5 (6) (klonji)
A3 Laal) ) aa o Al ol Qle bl
LEE ALY am ) A b3 Al
sy s LW caan ) (Ranunculaceae)
(7)) S Ay gm0 ¢ s

ool e L) dallaal Aglll Ll Cuerdid
il e Aallaal Chlandiu) 28 ¢ lgie dpasiudl s
Hypoglycemic )aall S dauil Liadda g (8) 4l yud)
(11) 2S5 (10) &) (al el Aalladds (9) (effect
ulall ) 3k oo Slad (12) dalall (ol ya¥l
Lall )y Hal @y ¢ (13) Glacaall Cledd) xie
a8 A5 5 Sl LY Al sda 6 ela gl
2 jher Laladind AglSe) (6) Faall iyl el
Al 5l Ga o B gnnsa Lol 5ty dnllaall (5 AT 3 50 e
Osalll o) Juall o S () ehaguddl dnl) uy (e il
syl am el gl Jia A e sl
Gpadlal) GpalS) pliaa (5 5uy AniSl S duagisal
) Al ¢ Lt 52 m gl Alal 3 gl ) e puddl Apall
(Analgesic effect) ABU TS 1,50 L o aa 5 s
(Anti-inflammatory effect) <lilgi™ laliaa s (14)
(Anti-microbial effect) 4adal ¢LadU ldlias s (15)
s «(Anti-spasmotic effect) zull fabaa; (16)
(18 <17) (Bronchodilator effect) <luaill lou 5o
Diuretic and hypotensive ) Jwcall Ladlay | 2
Anti-histaminic ) (melivell Talias 5 (19) (effect
Anti-parasitic ) <blahll Tslae 5 ¢(20) (effect
L ) Gpaagd) Cla il e B ¢(21) (effect
3l sl (Ethanol induced ulcers) Jsiyy
Anti-neoplastic ) al ) s¥) Gasd falias 1,505 ¢(22)
elagadl dal)l Hoad of @lly Y dslayl «(8) (effect
Immunopotentiating )iclad Sleal e 4llad
S AL il Al e gl Wl (23) (effect
Sy (24) Law 15 el Bad 500 (S o Jlaial
i o Y s ) ey sl eleeY) o cu
Gl sa die At ) ailey i Sl dadl S cVas
Aada of I ocoldl ald s ellta g (19) e
OBl Jlie dpan e (oead elasudl Al )0
( Cis-DDP) (dssiwad ol S ya) (Cisplatin)
alas)  (Cis-Diamine dichloro  platinum)
3l Ll Ll Leds 2l Al ag a3 aidiy (Ul
Jalsall Aol gy Giaadll (o505 g2kl elighl) am
(25) Aoz yaall 5 Al

EL-Kadi and (piall J8 (e ddee 3l j0 <y al
deld o elasadl &all L3l Jss (26) Kandil
paleill LY lall LSl dgna (B gl (B dpanlal
shagaall Aall g Jali o iy ey Apaey Sla Y
el Aay ) saals Gasy i a5 ol e de ey il



International Journal for Sciences and Technology Vol. 8, No. 1, March 2013 93

Janay @i i o © 160 2859 (8 5 s Sy ll
0200 LAJMQ:\S 'EJ\‘);:\;JAL&JJ MM;ROS
Cralai a8 il RBIS 23 el s plse 3 e Wl ca
Oeanls il S i g5 0 7 270 50 s da 0 e
Glisie e Jganlly Juadll (m il Sleal 4 dual
(Retention ) selall (e luss a5 dgiaal) (alaad
Lol Aaal mleall Hsels (e as 0S8 s time)
leudi Joadll gk iy Sleall Lelis g (A

(43)

5all Ayl (alaadl

Ll Cag g lal 3 el Al palaal) i &
dlae Slea Jlexinly (44) Sharif Jd (e deasind)
da¥) (aleal) o Gl @iy ¢ diel) (aleal)
cligd e elasad Aal e & i
oaleall sels cligl ae (Retention time)la sels
Cadla e de 3 E Cul e de 0.2 A
Lala) Ll A zhsadll gaa & (ON) eyl el
EJ‘P&;JJMA@L&& 163“@)3&;&4&:&
lee ola) di 2l zigaill o 5 laaa o eo 110
AR

Ll sk A Bagasal Ll jalidl Gadds
1o gaad)

0soAls Hammed J8 (o Zessfiodl 43kl g
@ Basasall ualiall Al iy gadln 4 (45)
ool Cilae jlea Alug elogudl dall sy
3 « (Atomic absorption Spectroscopy) s
Gsnma Go plpe (1) 230 dilaill axall 3 pall s
AV palal) his e de 10 S elasadl 2adl 55
(132 5 5) camiy (S el IS0 ¢ ol )
2 %70 ) zisall sy e 0.5 Y Jsladdl 385
oo Ja shie ele dllug de 25 ) i Lae
4 claiud ops 8 (Deionized Water) <o)
Aabiia d aga gl (ICP) Casll (el Lol Sles
33omsall jualiall L€ i, el 43 E)

c s Al 8 Alds il

dal ek e slall gé ALY clggul e
1812 gl

(33) Harborne J# (e dexiiud)l 45kl gli) &
G slasdl Tall 3 Gsaae e o) e 100 343 ald
3.1:\...»}4 M\ uﬂgjaﬂ\ o ).L\LJ\ A 5% J;\j )J
Jsladdl 35 & dele 24 33 wbliad o jadl
883 [ 5553 6000 5 sk (5 S el okl Slen Aasinly
G5 & (BT0) pssl) DS ey w) Jud
GllY amy Al gl a5 agad Aol 24 34 Jgladl
558 5 S el 3kl Slen Alasialy gyl Gl culad
L4885 30 saal5 48 [ 3550 6000
sl 8 250 5 shaall 8 daws jial) i gyl ca
saa Ll sl Jiie 550l Adee Ll cual s il
ol )y Al e palddll m ol dela 48
Gy pal AL @bl aes o Lo dakl G A 5al

Lall sy o Jpand & rplagadl Al sl
e (Nigella sativa) — Jsa) caiall e elasud
A e A G sl Culai LAl 3l
o Jleaiul) (pad ddls dala ) (U8 8 Ledain 5 giada
el dund sl all aliinel yuians

4k gl elasd) Al A S Galiid) jas
shid) sl (4 o 150 ddLaals @llyg (33) Harborne
e el gy sl Al B e ol e 50
chy AP 4 dels 24 sad wkladl @ jad)
Gind sl Jaadl Jlexinls Jslaall S 5 w35 Jslaal
sl e aliill Jilia daiiiy o © 45 5 5a da o
Sl 035 OIS Glal A8 paliid) e Jgeasl)
de 100 b paliind) cudl (%40) o e 20 il
el Gl 4 Ly SLiall ol (e

Lall poal Alladll @b el Gand JSheS) S
:(34) elasudl
s SIS e CadST
Cluadel e CadS)
Slis bl e CadST
Sy il e Cadsl
Cladil Al e dds
Sl ple s e iid

Ll odr (A Aledl lisSall and] 4y slall canndl) i
Jeld s
(33) s sISI Loai i
(36) Clisilill duni i
(37) bl g il i _ypads
(38) oy olil) Lavsi i
tela gl Aaall ) ohd et S il Sl s
(39) skl dpusi_ypois
(40) Lo ) Lisa _poii
(40) (s sill i i
HUITR\ IERPRY EGW
(41) SIS peanll Slea aladinly adlasuy)
(40) (s a2l cviad i) g aMRinY)

B_al) Aaal (alaal
sl Al Hoh Cuy 8 Aall aleal) s &
e dals Al 4 cu) e Wjake 30 aas elld
Al (Methyl ester) Jiall jiu @i e aaly Je
& dnayl 0K e Je 0.1 Adlealy eSS jucaad
Bl olSal s il Gae L(42) Uil da 25
zasall s dad 25 saal Jie Jle alea Al
[Rasl Tals 05 132y 283D 55 0a da 0 (F 2l
Gl Soles S lea dbluss dumall (alealy)
(FID) ) ol @il ay5d Jid sl
Juadll  25ac s (Flame Ionization Detector)
3olay Ladls (k8 ke 2 X Yok jie 2.1) (alald
3l e dlad) (3% Silar Loc) S %3
ks (Chromosorp DMCS-DWA) ) s sa S
Ao o psaled) Sl padinl 5 ¢ ey Sile 100-80 dans
300 5 30 e o Leadin) 28 ol sl g cpa g el Wl
U gl e Jpeanl) G sad s e 380 [ Je




International Journal for Sciences and Technology Vol. 8, No. 1, March 2013 94

u.qUn.m ela Lﬂg.ﬂ\} H:ﬂ\ aT\H\ bﬁ L@.A\Ailm\ STV ‘)u.u:”_,
gkl o ) da gl & Loy Fpaall bl jall i ae
ol Yl plhaa dallas & pshl) el aladnny Al
Sl A e 6(8) Oda sl (a e LawY dpantiiwd)
oal Y ) AlaYL (29) DAY Gases <(9)
C A ALl

Gn e bgile Jpa all o5 ) ) 365
Gpadl i 5 LS ¢ (49-47) Sl b 2sa e
(52) Sadl S5 a3 (S0:51) il D
celasad all 50 e GalesS (S e daad (4

0 Bag—agal) A Ml CligSall (anad A gial) canadl)
slagud) Lal) ol

oanal Al call sl ALl cdlaal e o
sl Gl ) gl elagaadl Aall ysh 8 Aladl il Sl
Do 1.0 Al Qo e %13 A e
Gl SISl e %0.6 5 sl (e %0.8 ey sl
Gl i Al s 8 (2) Jsaall b mase WS
Ball o (A Alledl Gl Sal) el A pas ) Al

. c—\J}MJ\
Baal) ol Al el g<all 4y glal) quudl) & (2) Jgaad
13 gadl
A piall L) Aladl) 4 g<al)
1.3 volatile oils 4 danl) <5330
1.0 Alkaloids <y lalf
0.8 Tannins <Ll
0.6 Glycosides — <iauw g<1<l)

£1390a) Ll 5k (B Apladdl) il g8l

Al Ul Al il Gy (3) dsasd
o s Al o) gl sy diag slagadl Aall )0
Aol A i dagil) sda g Aushal (e %5.31 A
el 3 (53) osoals Babayan  Jd e saeall
Lol o Y (54) AL-Jassir il cps 8 %5.52
sda alidiy %4.6 &l s Al b 40l 4 g
Gl Ay el aally maall ookl G Al
Al Ls‘?m

ol A el e daldiad) il A W
oAl 3 amse s Leoge GEE a5 %23.40
o oosud A o ) colal A (54 ¢53) dad
s 8 %20 e S

s il A ) (3) sl e Lad el
Goa ¥ L el Ll Al S e %36.8
S (Sl peandly) AV i ey (ALY
CilS (Sl padanul) Aalill 5 ¢ %22 3l A
Akl 4 Al ded) ma iy %36.8 cul A
gead I LY ) Akl A jae A0
il (ChSel) gamad busd 4 @) e
(50 39) dlu cluly ellny LS 3l padlasl

Dl Aad s Al Jslad)l Caia & 04 v
clig gyl e Jsand i) Jalid) hial s
AU Al b 4ie salil

(Gel Filtration gl pddl U Sgisag S
Chromatography)

Robyt and J& (e dexdiud) 4kl gl &
dail  asee Haaiily ellyy (46)  White
doadll agee Ll & Lam (27X1.2) (A S 555 S
4nity  pasalls (Sephadex G-75) ouSalewd Sl
Ssae Ju g ol G a4 il sl (Swelling)
& Gl Jame 2an g Hhadal) slally & e B2al Juadl)
Asdy [ Je 0.5
0o da 1 clifig e o2 0.00157 <l
el 3 gl s Jeaill dgee ) canzly lid el
ol gy dye IS da 5 opdls e dy ki)
e gili 280 6538 a0 Jshb die gl Galaiay)
Chymotrypsinogen ) Asldll il sl cilasial 5
5 Ovalbumin (M.wt 34000) 5 A (M.wt 25000
ol oo z) oAy Albumin (M.wt 67000)
v gaal) Lall s e Laliinall i s Ll

PR A el
tplagad) Lad) ol A Aladl) il gSall
Al @b &l Jlel) il &85 oy (1) Jsaad

=iy 4y (Nigella sativa) elosadl sl 5y b

Ol ddl cclaml Il el SHIK 6&:: PPN
« Giluadall 5 Gl gl (il jla <SU

b Bagasall Alladl) il yall Apiliaskh cild g (1) Jgaadl

slagaad) ) ol
cadgl @i g g Jlail) (Sl
gl
odl e 58,181
i 2 s XYV )
e 1S s e 95
"”.J.‘ S (Glycosides)
Tty
ey otk JEXR]
- s GRS ]
o Sy LA (Alkaloids)
el y . il gl
o4 el 2108 (Saponins)
G o s Cluaidal)
ol (%o1) palash e (Tannins)
. dsas e
Jseh ot il
S slat e +ﬁ (Resins)
."fi - Al s il jla gl
s (i + NaOH (Coumarins)
[0 uv +




(IN0D0 mono0mm

International Journal for Sciences and Technology Vol 8, No. 1, March 2013 95

3392 gall Ball Auiaall (aleadd Ay ghall cucail) :(4) Jgaall
plagad) dal) ok cuj B

Agidl u::’; R adlal) ) sehh Juabes
0.17 (Mji:t):; 1
Siall
12.11 (Palmiticj 2
5.77 s t:ﬁ:‘; 3
24.45 (Oleic) & of 4
R
56.71 (Linofeﬁ 5
TR
0.67 (Linole;l‘i,j 6
0.12 (Arach?&f)fig)‘ 7
§
;5 (1883) el ) io

elagad) dall cuj B 5agagall 3 Al Al Galaal) Julas 1(1) Jeil

(GLC) Jiud) Jil L siga3 8 gl

Gl el cdial ) dgladl clad el el sl
ol s o) Y (54) AL-Jassir Ll s
M do s 4 %8370 i Ll dsad
Lall s 4 %16.30 el e dgaall paleal)
(53) wssals Babayan Ll i 4 sand) elasud
%84.65 ali Al Ayl (mleal) L o
Lall a3 %15.35 Anlil) e dgaall aleal)
L o) Gl bl paan B A pad) clasud)
Aaall alea¥) e Jeb o Lulul) daall (aleal)
& (55) Gl ey sl e 8 Al e
Aadl Hed s P ddall gads asay aae
I TSt I WU TRPRR I A SN PV [CT R PRI |
(53) ALB s (melal 13 2 ) AL Gl
(41) 0sals Ustun Ll ey ) dlayy, (54
B R R B
daph o aded duall gl 13 S5 ela sl
hgpad dun e bl Wb gy ) Ashid
gl gkl

S S, ) de 8 L e e Ll
s b sl dws ol I (53) ¢sAls Babayan
u\ LA;‘ B‘)u}” e Y 9 %3549 cJ-\:' ;\A}uﬂ\ A_AJ\
%36.9 iy dansal 31 b 3l s

Ll 5 4 gond AU aae I3 I am s 8D s
S5 agall B pualinl G punll dlly dS 1)
AL- J8 (e deriieal Alslaall G dueSl @l il
zease WSy (54) Jassir

Total carbohydrates = 100 - (% Moisture +
%C Crude protein + % Crude fat + %ash
content)

A v a8 s 8 %29.74 A3 Al caly Y
PARP WA - SV (N PN SRR B S [T WV (N O PN |
AL- J8 a5 aad Al )l die %31.9 4 sead
2 (53) «—clen s Babayan L ((54) Jassir
PSP - U N RPN RO L PR
e 2N 5 %33.96 L 4 jeaal slagu U Al
28 elage VAl Hedy Lane cadsal of s Lay)
ol Al Ak A s B ) g%

A(23) el s sinall b CliaS g o) Ealal

Aaall ol Apalull) il sall 4 giall qunadl) 1 (3) Jgaadl

13 gaud!
g giall dpudd) Al 4 gal)
5.31 (Moisture) 4 gh
4.75 (Ash) b
36.80 (Oil) 3
23.40 (Protein) ¢y
<l pah 5 sl
29.74 (Carbohydrate)

slagad Aad) od A5 Al Ldaal (alaal)

Jsandl) elasudl dad) ) sdy dalall cBUal) @ ekl
0o %8195 s o sl el oy ol gal (4
Gllaall & gall diaa¥) @3 Al duaal [l
G0 O b aall J30 ey Sa Y ) dpa)
et Al (alaa¥) e %18.05 A e ol ol
oabaa¥) s 3 anall Jaks laely oSy A dpuld)
i gl el gl LIV (mala b Lpulad) duad)
-l a8 Y

Cada cledd LWy e dadl alal) U
oseh Julis e Taldie) ey yandl 5 etiadlll ¢ el il
(1 Jsall) Qe sl 8 paleal) ells



International Journal for Sciences and Technology  Vol. 8, No. 1, March 2013 96

L) g L) Qalaa¥) (B) (5) Jsaad
(Non-essential amino acids)

100 | A jile) 4asy L R
(o5 b)) paalad)
dlald aala

797 | s o
(Glutamic acid)
(Aspartic &Ll paala

612 .
acid)
486 (Proline) (g
462 (Glycine) (s
306 (Serine) (i
262 (Alanine) ¢
247 (Tyrosine) (pwg
143 (Cystine) (b

slagad) dall ol B Ailansl yualial)

s b b sall Al pualiall cpy (6) Jsad
G Al el e i Gl slagadl Al
il ga el s ey V) Adlad 8 LgiaaaY auadl Lealing
Ol Ja0s Jeans ) dpcalV) clidead) 3 SIS
salie Lo J) e LieS Thaie (17) clila
LAl cilleal) sy Al

Cun Cley ) Aladl 4y 5 pall paaliadl o Sli3 iy
352 sa) (Carbonic anhydrase) s S 5 & Jay
w13 OsSs ead) oy el aall il S 8
KV PR PN IICT YLV RIS B g - g OO
@ il day LS sl (8 el ) el (adla
13l (Carboxy peptidase) Jie 5,3l ol a5
Llee J aaluny (62) ssoll Jicl b 4l 4l g
Onslsan S5 8yl Jiyy (56) zsed Hll
Loa @l 4 )5 pall jualiall (e el g5 02
S Alee (B age eladll juaie (5555 (63) Gl
day LSyl palaial Gesebay 3 Gn sl el
T i (A Clay 5V (e de sene S i b Gl
aall J31s Jans Al )55 sasy) clilee &
4 il S el auS 5y 3 (Tyrosinase) ayl Jie
ol b Lae g pealinll gas el (64)
e Loy iy Soeidl et Jie &l jaa o S
-l & (Lipotropic) ¢y saall Sul

il il dus el gl (6) dead e el
ei) CAMEL il 52l e Gl Bl s o pandli sl
ce)asadl Aanll 55h 35 sm sall jealiall S

Jaca¥) lleall dage dauluy) Auaall Galeall iias
& lpll pada sl i auall (d deass )
O g (56) Aol (gl pangis adll i (il
oada Ll Y (57) Holmes and Bortz L
0335 Wilson Wl ¢ jaall aall iy S ol 8 el sl
peall Aaglia b Gmalal) 13 Al )l i (58)
sl Jaled g dgalal) el S
sada )5 (60 59) il jal) (s o lil N
O =) (Jalby aall Js Al S paia Gl
el ) b (yal a5 QR (yal el Ala) ddlaia)
Al gl pasla e o I (61) o U LS
Lalall bl sk JULY) gai Gy ) o3
A A s A S A g i) e Sl LSV
ol

lagad) dall ok BB all Auiad) Galaal)

sle elsdl dadl o el gl (5) dsad e eda
cld endl el ) Ll el amlaall
s Gl Gigial g 3 %6651 iy cliss)d
e Yy Al e Ay sl e %33.49
T andi 481 )50 5 i) Jal gadl A1 G 5 LEY)
Ol (pila GDBAL 8 Lt

L o (54) AL-Jassir e 4Ll il )l < jekil
Gl g (A %30.19 caly bl A alaal)
e %69.81 bl e Ay (amleall A
are ) lsl QIS5 A pead) ela sl Al ) o3d 4
A S 5 b s Y] el 4 4 asa
ssay e ) (53) wicles s Babayan il Led 53
& ontiegls gAY Gl el (padal
B ol gl My Rpeadl il Ll S
Ll 5m 13a 5 dauld Al paleal Al e 500
BOLEY e Y 5 auall Aadle 5 4010 dagS )50 ol
L) gy ) LYl galeal) s o I
Gialy o Ui 3 b ade Jgeanl 5 L 4 ie il
Gl s 0 %60.43 ) ) (alal) s
. %39.57 daulld) e Ay (aleal) A

9% ) A Baga gall Al Al (alaall) 1(5) Jgaad
13 gl dgal)

Lulal) i) alaal) 1 (A) (5) Jgsad
(Eessential amino acids)

I alake) LSl [ i) Cadal)
()% 100 raldy)
1253 (Leucine) &g

853 (Lysine) Gy

g3 | (Phenyl oY) Juib
alanine)

740 (Methionine)

651 | (so 03*43‘:\33}:“
Leucine)

603 (Arginine) Osa))

602 (Valine) ¢alé
OEmA

333 (Threonine)

516 | (Histidine) (p¥ied




International Journal for Sciences and Technology Vol 8, No. 1, March 2013 97

Al i gt Ay sal) OI5gY) co AR 1(7) Jsaad
Gl g )l A ) aaa 2

B | oy oos

J\J);:;j)\ (s Al i gyl
20 67000 Albumin
65 34000 Ovalbumin
85 25000 Chymotrypsinogen
80000
70000
60000 ~
3 50000 \
{ 40000 \\
3, 30000 o
20000
10000
0 ‘ ‘ ‘ ‘
0 20 40 60 80 100
(da) Masicd) ana

il gl sl Gl Jealll Ll Sadal) :(3) Jsad
Tl L) S g ga S aladiady plagad) dadl ok cpe Aualiiiall
g

Al iy h 59 pal) Aiiassll ualial : (6) Jsiad

13 gaud!
[ol Al dash aiall
(1 £100 (el
835.0 p ol gy
486.6 Joiud
3932 S s
2143 popalls
172.7 p gausita
38.0 poya
4.3 L
3.6 dij
2.8 Jpitda
1.7 oulad
0.7 a9 s
0.04 p sl

Lall od o slal B A0 clisg ) gadaia
L SgigagS Ak sl Wiy iy sl
P VA IR

Juasiody shagudl Bad 5% G il (2SI
o ga¥) iy € Ao g g5l @l Cany g hadal) clall
) Gk Jleily hsal 3, s LGS S
A

L 125 Ja 25 wie o jaud gyl of (2) JS8 maa g
o B ey dle (a0 Sl il 558 o o
O3 e Gpuld) Gty ) J2 AN aaa o WBle
(7) Jsadl o slae¥l (3 JSall) clisiy,d) il 455l
Ll sy e daliiead)l @ligll Sl o)) o cus
L8 5500 64000 25as S elasull

Aualiaial)

5 280 2ie

Fa

0.04

. 0.01

0.08

0.07 "

0.06 [\

0.05 / \

0.03

|
|
0.02 ‘/‘ \
I

-0.01°
(Ja) il aaa

9% O Aaliional) cligigull Al hadal) :(2) Jead
) i) Ll S g ga S aladiuly 513 guud) Al




International Journal for Sciences and Technology Vol 8, No. 1, March 2013 98

Bronchodilator, Spasmolytic and calcium
antagonist activities of Nigella sativa seed
(kalonji): a traditional herbal product with
multiple medicinal uses.J.Pak. Med. Associ.
51(3): 115-120.
18. Agel M, AL-Hader A, and Hasan
R.(1993). Hypoglycemic effect of volatile oil
of Nigella sativa seed. J. of pharmacog. 31:96-
100.
19. Zaoui A, Cherrah Y, Lacaille MA,
Settaf A, Amarouch H, and Hassar M.(2000).
Diuretic and hypertensive effect of Nigella
sativa in the spontaneously hypertensive rats.
Therapie, 55 (33): 379-382.
20. Chakravaty N.(1993). Inhibition of
histamine release from mast cells by nigellone.
Ann.Allergy,70(3):237-242.
21. Akhtar M and Riffat S.(1991). Field
trial of Saussurea Loppa roots against
nematodes and Nigella sativa seeds against
cestodes in children.J. Pak. Med. Assoc.
44(8):85.
22. EL-Dakhakhny M, Baraket M, EL-
Halim MA, and Aly SA(2000). Effect of
Nigella sativa oil on gastric secretion and
ethanol  induced ulcer in rats. J.
Ethnopharmacol. 72(1-2):299-304.
JJ&S}M&M‘&JW&}‘JM .23
3_.\;.“ ).1\41_| :\_u:\)d (2004) di_‘\ Alac [JETIVEN };\
) A, el ) Aol e gl sl
24-11 :(7)2 gl o lall 4 5l
W})ﬂSW¢M\¢d§\}‘@\}fzy‘ 24
Sl padlal bl Ad 2 (2004) slac deas ¢ L
H“—ﬁ)&“j HJIA.:\!‘ L\U\ﬁ; die c\J}uJ\ M(ﬂﬂ
el Alaall — A pedll S a0 B
7969 :(7)2 . ddaall o glall
25. Daba MH.(1998). Hepatoprotective
activity of thymoquinone in isolated rat
hepatocytes. Toxicol Lett.1695(1): 23-29.
26. El-Kadi A and Kandil O.(1987). The
black seed Nigella sativa as a natural immune
enhancer. Institute of Islamic Medicine for
Education and Research. 430 West 23" Street
ste. Panama city, Florida,32405.
27. Topozada HH, Mazloum HA, and EL-
Dakhkhn  M.(1965). The  antibacterial
properties of the Nigella sativa seed active
principle with some clinical application.J.
Egypt Med. Assoc. 48:187-202.
28. Abdel Kader HA, Seddek SR, and EL-
Shanawany EE.(1995). In vitro study of the
effect of some medical plants on the growth of
some dermatophytes. Assiut Vet. Med. J.
34(67):36-42.
29. Varly H, Gowendlock AH, and Bell M
(1980).Partial clinical Biochemistry. 5% ed.
Vol 1. Willian heinemaun medical books Ltd .
London.

J.\LAA.“

e A seen — CUSH Al o — gl sul) Aally
LAyl
2.Chakravatry HL.(1976). Plant wealth of
Irag. A dictionary of Economic plants.
Ministry of Agriculture and Agrarian Reform.
Baghdad. Iraq. 1:387.
— sl Ll Slae) . (1985) audl ¢ a3
CSm T Osn) O b Ak
. (1996) LJ)\-:: L aae b yoc A ana¢ o)aal) }1\4
i) 5 duad s diadl 5 as i sl i ana
L 3alall —alaie¥) jla— el gl
5.Srivastava RK, and Chandra S.(1983). Seed
Mycoflora of mangral (Nigella sativa)
(Common spice crop)-India-phytopathology
(India), 36(2): 340-341.
elas W i a)) (2001) Jall xe e s sdaglal.6
.B)Mﬂ\—u...al\ af\'ls.n_gh JS (e clad
all slad 1 .(1989) aueall 2o 7 b ¢ alail.7
Boaldl—el ¥l Jla—ela gudl
8.Salomi NJNair SC, Jayawardhanan KK,
Varghese CD, and Panikkar KR.(1992).
Antitumour principles from Nigella sativa
seeds. Cancer Lett. 63:41-46.
9.Bamosa A, Ali BA, and Sowayan S.(1997).
Effect of oral ingestion of Nigella sativa seeds
on some blood parameters. Saudi pharmacol J.
5:126-129.
Ll iladl (1988) &l ae b ekl .10
o Sl a5 &l G ela gl
11. EL-Daly ES.(1998). Protective effect
of cysteine and vitamin E Crocus sativa
extracts on cisplatin- induced toxicity in rats.
Pharm. Belg. 53(2): 87-93.
12. Salomi NJ, Nair SC, and Pankkar
KR.(1991). Inhibitory effects of Nigella sativa
and saffron (Crocus sativus) on chemical
carcinogensis in mice. Nutr. Cancer.16:67-72.
13. Agrawala IP, Achar MR, ,Boradkar
RV, and Roy N.(1968). Galactogogue action
of cuiininum cyminnm and (Nigella sativa).
Ind. J. Med. Res. 56(6):841-844.
14. Khana T, Zaidi FA, and Dandiya
PC.(1993). CNS and analgesic studies on
Nigella sativa. Fitoterapia. 64 (5): 407-410.
15. Houghton PG, Zarka RM, Delas H,
and Hoult JR.(1995). Fixed oil of Nigella
sativa and derived thymoquinone inhibit
eicosanoid generation in Leukocytes and
membrane lipid peroxidation. Plant Med. Feb.
61(1): 33-36.
16. Halawani R, Habbal MZ, and Abdel
Noor AM.(1999). The antibacterial effect of
some constituents of Nigella sativa oil. Arab.
J. Pharmaceutical Sci. (1):87-96.
17. Gilani AH, Aziz N, Khurram IM,
Chaudhary KS, and Igbal A.(2001).



International Journal for Sciences and Technology Vol 8, No. 1, March 2013 99

47. Ur-Rahman AT, and Malik S.(1985).
Isolation and structure determination of
Nigellaicin, A novel alkaloid from the seed of
Nigella sativa. Tetrahedron Letters, 26 (23):
2759-2762.
48. Ur-Rahman AT, Malik S, and Zaman
K.(1985). Nigellimine: a new isoquinoline
alkaloids from natural product (USA). 55(5):
676-678.
49. AL-Din BM.(1960). Antiasthmatic activity
of Nigellone. Gazette of the Egyption paed.
Assoc. 8:864-866.
50. Riaz.M, Syed M, and Chaudhary
FM.(1996). Chemistry of the medicinal plants
of genus Nigella (Family-Ranuculaceae).J.
Hand Medicus, 39(2): 40-45.
51. Ansari AA; Hassan S, Kenne L, Ur-
Rahman A, and Wehler T.(1988). Structural
studies on saponin isolated from Nigella
sativa. Phytochem. 27(12):3977-3979.
L e saa )yl (1997) gea Ll ae sl 52
E‘)Am\-e}:\n JL::\ J\.\-:\.S‘)AS\
53. Babayan VK, Koottungal D, and Halaby
GA.(1978). Proximate analysis fatty acid and
amino acid composition of Nigella sativa L.
seeds., J. Food Sci. 43:1314-1319.
54. AL-Jassir  MS.(1992). Chemical
composition and microflora of black cumin
(Nigella sativa) seeds growing in Saudi
Arabia. Food chem.. 45(4): 239-242.
55. Nergiz C, and Otles S.(1993). Chemical
composition of Nigella sativa L. seeds. Food
Chem.. 48(3):259-261.
56. Aurand LW, Woods AW, and Wells
MR.(1987). Food composition and analysis.
AVI Book. Van Nostrand Reinhold Concrete.
New York.
57. Holmes WL, and Bortz WM.(1971).
Biochemistry and pharmacology of free fatty
acids.
58. Wilson CC, Gisvold O, and Doerg RF.
(1971).Text book of organic medicinal and
pharmacutical chemistry, 6™ ed. L.B. Lippn.
Co. H. Company.
59. Hiroyasu I, Daived R, Jacobs Jr., Deborah
W, and James D.(1989). the MRFIT
Research. New Engl. J. of Med. 320:904-910.
60. Kagon A, Popper JS, and Rhoads
GG.(1980). Factors related to stroke incidence
in Hawaii Japanese men: the Honolulu Heart
study. Stroke 11:14-21.
a0 .(1992) O 2 ane &) 2 s m 61
— Jmsl = i AUl A o — ol
.3 e
62 Fox MRS, Jacobs RH, John AOI, and Fry
BE.(1979). Effect of nutrimental factors on
metabolism of dietary cadmium at levels
similar to those of man , Environ. Health.
Persp. 28:107-114.

30. Smolensk SJ, Silnis H, and Farnsworth
NR.(1972). Alkaloid Screening 1-Liydia,
35(1): 31-34.
31. Schmid GH.(1981). The chemical
basis of life . First edition . Boston company .
Canada .
bl (1986) 2y s jm s ccladl .32
Wy el lamdadl GlaeY)
33. Harborne JB.(1984). Textbook of
phytochemical methods. A guide to modern
Techniques of plant analysis. Second edition,
London, New York, Chapman and Hall.:196-
197.
34, Rashid EH. (1981). Phytochemical and
pharmacological study on LECANORA
ESCULENIA. Department of physiology
college of vet medicine University of
Baghdad .
sl ale . (1993) dse Lo ¢ sl .35
c s — ()l —de gl
(e éAL..a ‘h\&\} d_Als da.uh 4&3{& 36
cJaa sal) Arala eI e Jdas L (1987)
37. Evans WC.(1969). Trease and Evan’s
Pharmacognosy. 14" ed. 472-504. WB
Saunders company Ltd . London UK.
38. Hassein FTK.(1985). Medicinal plants
in Libya. Al-Fath  University.  Arab
Encyclopaedia House. Libya, 1* print.
39. American  Association of Cereal
Chemists (AACC) (1984).. Method 08-01. The
Association St. Paul,M.N.
40. Association of Official Analytical
Chemists. (AOAC).(1989). Official method of
analysis.13"™ ed.Washington D.C.
41. UstunG, Kent L, Cekin N, and Civelekoglu
H.(1990). Investigation of the technological
properties of Nigella sativa (black Cumin) seed
oil. J. of the Ameri. oil chem.. soci. 67 (12):
958-960.
42. Stoffel W, Chu F, and Ahrens EHG.(1959).
Analysis of Long chain fatty acids by GLC.
Anal. Chem. 31:307-308.
43. AL-Kaisey MT.(1992). Some chemical and
nutritional properties of soybean seed. Basrah
J. Agri.Sci. 51(1): 21-28.
44,  Sharif M.(1989). Extraction and
characterization of fixed oil of kolonji (Nigella
sativa). M.Sc. Thesis In chemistry), faculty of
sciences, University of agriculture faisalabad
(Pakistan).
45. Hammed HA, Abid FM, and Hamad
AWR.(2002). Determination of mineral
composition of Iraqi Nigella sativa L. seed by
atom in absorption spectrophotometer . Iraqi J.
of chem. 28 (1) : 177-183.
46. Robyt JF, and White BJ.(1987).
Biochemical techniques theory and practice.
USA.



International Journal for Sciences and Technology Vol. 8, No. 1, March 2013 100

63. Goodman AL, and Gilman AG. (1986).

Pharmacological basis of therapeutics. 7™ ed.

McMillan Publishing Co. New York.

Jl—AA aay 69-!1_\5%\ 4d_..alﬁ L_éj‘)u: &é‘)_,.\“ .64

e il & pae adae oleay) 4335 .(1981)
o gl



International Journal for Sciences and Technology Vol. 8, No. 1, March 2013 101

Lo Dty 3 0 A8yl &y peiall g AA( 1003 ) Ay Ay 3 Gailiadl) dud jag jpuaa

(2) ssmsal Gu) Qs (1) 2908 Cpaan Jal

Gl ~(2)is pemiiesall Analind / o slell S (1) sk~ Lis lpiSill5 o sl 555

Ayl Al (adlal)

I3 L U A glate aladiiuly 333 5l 43 jlay 3 sl InyO3 4iel 4 il 5 & pad 5 480 5o al sall 4l 5o Cuds
)05 S ye A el (4w (5 jia sl 55l a5 3 e e 5. (Diode Sputtering) ) sial) 4500 il
LV da V) Glga Glasmi il 2 Al & dala ) 2ol 8 Ae(2%,4%) dseaad) iy jpaailly 4 gl 5 4
2 (110) oW1 Hslisaly Y cusiil o 5 ) skall saeie (S 5 I35 puanall At o) mill) @ jeki 8 (XRD)
oaiba 2l Au 5y s g st sl ol aaad) e Wl geas i 38 (AFM) 4,30 3080 jeaa Slens zilaill asd
1 G (300-900nm) A sadl JskY) sadd dpaliaiaV) 5 LA ik Jiaed DA G b jemsallpde N 4 ja
2 85(3.5-3.32eV) o letiad z o) 555 il B3 3 J8 ) A8 5 sad sy &5 LSy sl 30 3 3 35 dpaliaia¥) ()
3 el Al 5eSl) Ala i) paas Al o G 5 380 o S) Gl 30 alad o5 LS (85%)ads Aslall Aad el o) aa

o el 33k 5 J85 A8k e Addia 5 o Gl 84300423 K) 5ol s2all pan B ) sl A )3 e

ABSTRACT

Electrical characteristics were studied  with structul and optical of (In203)films prepared by
sputtering method using plasma system with parallel electrodes (Diode Sputtering) and prepare
samples of crystalline nanomtri installation of composite (In203)film pure and doping with (Sn)
volumetric proportions (2%, 4%) glass rules. results of tests taken x-ray (XRD) has shown that
membranes prepared with multiple installation take shape and the contamination caused by increased
crystallization direction ((110) The samples were examined with a microscope, atomic power (AFM)
showed grain nanometric size. &. optical properties were studied by recording the spectral
transmittance and absorbance of wavelengths (300-900nm). where the absorbance increasing doping
caused by increase. as a smaller energy gap by increasing doping caused by and between ((3.5-4.25)eV
and found that the highest value of permeability (85%) It was finding the electrical characteristics,
which included the study of electrical conductivity changes with the temperature within the range (300-
423 K) and electrical conductivity was found to be decreasing by increasing doping .
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