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Detection of Extracellular Enzymes Produced by
Fungi Isolated from Dried Fruits

Saeed M. Alghalibi And Maysoon A. Al Zubairy

Department of Biology, Faculty of Science, Sana'a University, Sana'a, Yemen.

ABSTRACT

Screening of 57 fungal isolates isolated from dried fruits for the
production of lipase, cellulase, invertase, and protease showed that
there is a variation in enzyme production not only among the different
genera and species, but also among the different isolates in the same
species. Thirty two of tested fungi (66%) belonging to A. flavus, A.
fumigatus, A. niger, A. terreus, A. tamarii, Cochliobolus spicifer,
Humicola insolens, F. oxysporium, P. glaprum, P. oxalicum, P. stekii,
P. variabile and Phoma sp. had a high ability to produce lipase. Ten
of tested isolates representing 24.39% of tested fungi had a moderate
ability to produce cellulase enzyme. These isolates were belonging to
Aspergillus flavus, A. niger, A. parasiticus, A. versicolor, Curvularia
lunata, Penicillium griseofulvum, P. oxalicum, P. stekii, P. variabile
and Ulocladium atrum. Twenty seven isolates representing 37.64 % of
tested isolates belonging to 4. flavus, A. fumigatus, A. niger, A.
parasiticus, A. terreus, A. versicolor, Fusarium oxysporium, Mucor
fuscus, P. glaprum, P. griseofulvum, P. oxalicum, P. variabile, Phoma
sp., and U. atrum were moderate invertase producers. Sixteen fungal
isolates representing 28.07 % of tested isolates were moderate
protease producers, these isolates were belonging to 4. flavus, A.
niger, A. terreus, A. tamarii, A. versicolor, C. lunata, F. oxysporium,
H. insolens, P. corylophilum, P. griseofulvum, P. oxalicum, P. stekii,
P. vinaceum, Rhizopus stolonifer.

INTRODUCTION

In recent years, the new potential of wusing microorganisms as
biotechnological sources of industrially relevant enzymes has stimulated a
renewed interest in the exploration of extracellular enzymatic activity in food
grade yeasts (Bilinski and Stewart, 1990; Burden and Eveleight, 1990; De
Mot, 1990; Ratledge and Tan, 1990).

Fungi secrete proteins which are protective in function to the fungi
themselves or which can be exploited for the welfare of mankind (Ng, 2004).
Lipases (tricylglycerol hydrolyses EC 3.1.1.3) are serine hydrolyases of
considerable physiological significance and industrial potential, which
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catalyze the hydrolysis of triglycerides at the oil water interface. They are produced by
animals, plants and microorganisms (Sztajer, ef al., 1988; Aires-Barros, et al., 1994; lonita,
etal, 1997; Ueda, et al., 2002). To date, a large number of lipases produced by filamentous
fungi has been extensively studied, both from the biochemical and genetic point of view.
The most productive species belong to the genera Geotrichum, Penicillium, Aspergillus and
Rhizomucor (Stocklein, et al., 1993 and Miura and Yamane, 1997). Cellulose is the most
abundant component of all photosynthetic land plants and thus represents the main organic
food source for heterotrophic decomposers. On land, the major biological agents of
cellulose breakdown are fungi, with aerobic and anaerobic cellulolytic bacteria playing a
minor role (Swift, 1982). Invertase (1, 2-B-D-fructofuranosidase fructohydrolase,
EC3.2.1.26), an important enzyme used in food industry, is usually synthesized
constitutively by yeasts (Costaglioli, et al., 1997) while, in certain filamentous fungi, it is
inducible (Chen 1996 and Romero-Gomez, et al., 2000). Many phytopathogenic fungi are
known to produce extracellular proteinases (Kalashnikova, et al, 2003) and Sara and
Heale, (1990), suggested that proteinases play an active role in the development of plant
diseases. Proteases with different molecular masses, optimum pH values and optimum
temperatures are produced by different fungal species (Chou, et al. 2001; Paoletti, et al.
2001; Pekkarinen, et al. 2002; Poza et al. 2001).

MATERIALS AND METHODS

Fifty seven fungal isolates isolated from dried fruits were screened for their ability to
produce extracellular enzymes on solid and liquid media. The following fungal organisms
were tested: Aspergillus flavus, A. tamarii, A. niger, A. terreus, A. versicolor, A.
parasiticus, A. fumigatus, Cochliobolus spicifer, Curvularia lunata, Emericella quadriline,
Fusarium oxysporium, F. verticillioides, Humicola insolens, Mucor fuscus, Myrothecium
roridum, Penicillium corylophilum, P. expansum, P. glaprum, P. griseofulvum, P.
oxalicum, P. variabile, P. stekii, P. vinaceum, Phoma sp., Rhizopus stolonifer, Ulocladium
atrum and U. botrytis.

1. Lipase production:

Lipase production was measured according to Ulman and Blasins, (1974). The basal
medium was composed of: Peptone, 10.0 g; Magnesium sulphate, 2.0 g; Calcium chloride,
0.2 g; 1% Tween 20, 10.0 ml.; Agar, 15.0 g and Distilled Water 1000.0 ml, pH 6.0.The
medium was sterilized by autoclaving at 121 °C for 30 minutes. The Tween 20 was
autoclaved separately and 10.0 ml. was added to 1000.0 ml. of cooled basal medium. The
isolated fungi were separately inoculated on the surface of agar basal medium and
incubated at 28 °C for 10 days. Occurrence of a visible precipitate due to the formation of
calcium salt crystals of the oleic acid liberated by enzyme indicates a positive lipolytic
production as shown in plate 1.a.

2. Cellulase production:

Cellulase production was screened using CMC agar (carboxymethylcellulose agar medium)
which was composed of: Carboxy methyl cellulose (a soluble form of cellulose)
5.0 g, Sodium nitrate 1.0 g, Potassium dihydrogen phosphate 1.0 g, Potassium chloride 1.0
g, Magnesium sulphate 0.5 g,Yeast extract 0.5 g, Agar 17.0 g, Distilled water 1000.0 ml.
The medium was sterilized by autoclaving at 121 °C for 30 minutes. The isolated fungi
were inoculated on the surface of agar medium and incubated at 28 °C for 10 days. All
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plates of our isolates were flooded with Congo red solution (1.0 mg of Congo red per 1.0
ml of water) for 15 minutes, and then de-stained with salt solution (1M Sodium chloride)
for 10-15 minutes. Unstained areas indicate where the CMC has been broken down to B1-4
glucans which contains seven or fewer glucose residues as shown in plate 1.b. The diameter
of the clear zone was measured (Teather and Wood, 1982).

3. Invertase (sucrase) production:

Sucrose hydrolysis by fungal isolates was tested on 20% sucrose Czapek's liquid medium
(Sucrose 200.0 g, Sodium nitrate 3.0 g, Potassium dihydrogen phosphate 1.0 g, Magnesium
sulphate 0.5 g, Potassium chloride 0.5 g, Ferrous sulphate 0.01g and Distelled Water
1000.0 ml. at pH 4.5) . The isolates were inoculated and incubated at 28 °C for 10 days. The
sucrase (invertase) production was determined in the culture medium filtrate using Benedict
solution method. About 0.5 ml. of Benedict solution was added to culture filtrate and heated
in water bath at temp. 100 °C, a positive result was indicated by a yellow, green, or brown
precipitate as shown in plate 1.c. (Abdel-Sater and Saber, 1999).

4. Protease production:

The fungal proteolytic producer was tested by using a casein hydrolysis medium (Paterson
and Bridge, 1994). This medium was intended for presumptive protease production, and
contains skim milk, which gives an opaque of final medium. Hydrolysis of the casein
results as a clear zone around the colony.

The composition of the medium was: Potassium dihydrogen phosphate, 1.0 g;
Potassium chloride, 0.5 g; Magnesium sulphate, 0.2 g; Calcium chloride, 0.1 g; 15% skim
milk, 25.0 ml; Glucose, 10.0 g; Agar, 12.0 g and Distilled water 1000.0 ml. The cooled
medium was poured into 9 cm Petri-dishes (about 20 ml. for each). The tested fungi were
separately inoculated in the centre of Petri-dishes and incubated at 28 °C for a week. After
incubation, complete degradation of milk protein was seen as a clear zone in a some what
opaque agar around colonies indicating of protease production.

RESULTS

1. Lipase production:

Fifty isolates comprising 87.71 % of tested fungi were recorded as lipase producers (Table,
1). Thirty two of tested fungi (66%) belonging to A. flavus, A. fumigatus, A. niger, A.
terreus, A. tamarii, C. spicifer, H. insolens, F. oxysporium, P. glaprum, P. oxalicum, P.
stekii, P. variabile and Phoma sp. had a high ability to produce lipase. Eleven isolates
representing 24% of tested isolates were recorded as moderate lipase producers. These
fungal isolates were A. flavus, A. niger, A. terreus, A. tamarii, E. quadriline, F. oxysporium,
M. fuscus, P. corylophilum, P. glaprum, P. verrucosum and P. vinaceum. Five isolates
comprising 10% of tested fungi were recorded as weak lipase producers. These fungi were
A. flavus, F. verticillioids, P. expansum, P. griseofulvum and R. stolonifer.

2. Cellulase production:

Forty one fungal isolates representing 71.93% of tested isolates were cellulase producers
(Table 1). Five isolates (12.19%) had a high ability to produce cellulase. These isolates
were A. parasiticus, A. terreus, P. expansum, P. glaprum and P. stekii. Ten of tested
isolates representing 24.39% of tested fungi had a moderate ability to produce cellulase
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enzyme. These isolates were belonging to A. flavus, A. niger, A. parasiticus, A. versicolor,
C. lunata, P. griseofulvum, P. oxalicum, P. stekii, P. variabile and U. atrum. Twenty six of
fungal isolates representing 63.41 % belonging to A. niger, A. terreus, A. tamarii, H.
insolens, M. fuscus, P. glaprum. Phoma sp., and R. stolonifer were a weak cellulase
producers.

2. Invertase production:

The ability of fungal isolates to produce invertase (sucrase) enzyme in liquid medium were
studied. It was observed that there is a variation in enzyme production not only among the
different genera and species, but also among the different isolates in the same species
presented in Table (1). Out of the 57 isolates studied, there are 56 (98.24%) were able to
produce invertase enzyme. From these producing isolates, only one isolate had a high
degree of invertase production (4. tamarii). Twenty seven isolates representing 37.64 % of
tested isolates belonging to A. flavus, A. fumigatus, A. niger, A. parasiticus, A. terreus, A.
versicolor, F. oxysporium, M. fuscus, P. glaprum, P. griseofulvum, P. oxalicum, P.
variabile, Phoma sp., and U. atrum had a moderate degree of invertase production. Twenty
three fungal isolates belonging to A. flavus, A. niger, A. parasiticus, A. tamarii, C. spicifer,
C. lunata, E. quadriline, F. oxysporium, F. verticillioids, H. insolens, M. roridum, P.
corylophilum, P. stekii, P. verrucosum, P. vinaceum and R. stolonifer were a weak invertase
producers. Only one isolate was non invertase producer, this isolate was P. expansum.

4. Protease production:

Twenty three of fungal isolates were tested for their ability to produce protease enzyme and
recorded as protease producers (Table 1). These isolates belonging to 4. flavus, A. niger, A.
terreus, A. tamarii, A. versicolor, C. lunata, F. oxysporium, H. insolens, P. corylophilum,
P. griseofulvum, P. oxalicum, P. stekii, P. variabile, P. vinaceum, Phoma sp., R. stolonifer
and U. atrum. Sixteen fungal isolates representing 28.07 % of tested isolates were moderate
protease producers, these isolates were belonging to A. flavus, A. niger, A. terreus, A.
tamarii, A. versicolor, C. lunata, F. oxysporium, H. insolens, P. corylophilum, P.
griseofulvum, P. oxalicum, P. stekii, P. vinaceum and R. stolonifer whereas, seven fungal
isolates belonging to A. flavus, A. terreus, P. stekii, P. variabile, Phoma sp., and U. atrum
were weak protease producers.

Plate (1): a. White precipitate due to the formation of crystals of calcium salt of the oleic acid
liberated by lipase enzyme.
b. Unstained area indicates CMC degradation by cellulase to 8 1- 4 glucan.
c. Formation of different color precipitates indicating an invertase production.
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Table (1): Enzymatic activity of fungal isolates isolated from dried fruit samples.

Lipase Cellulase Invertase Protease
o . am Degree of Degree of Degree of Degree of
rganisms . . . .
Z |NPI| production |NPI| production |NPI| production |NPI| production
H M| W H| M| W H M| W H M| W
dspergillus {13119 L 100 19130855032
iflavus
4. fumigatus 1] 1 1000|001 O 1 0|1 000|010
4. niger 1010 8 | 2 /0|10 0| O |10|10| 0| 5 5 1 0 1 0
4. parasiticus | 2| 2 | 0 | 0| 2 | 2 1 1 02101 1 00|00
IA. terreus 21 2 1 1 0 2 1 0 1 2 0| 2 0 2 0 1 1
A. tamarii 313 31010 1 001 3 1 0] 2 1 0|10
4. versicolor 110 0010 1 0 1 0 1 0 1 0 1 0 1 0
Cochliobolus | 111 g g0 0|00 1]/olo|1]0/0lo0 o0
picifer
Curvularia tfojlojlofo[1/of1]o/1]/0]l0o| 1 |1|0]|1]0O
lunata
Emericella t/1]/o/1/o0floflojojo 1]o/ol1l0|0|0]oO
quadriline
Fusarium 3/3/2(1]o/o0fofolo|3 |0 1 |2/1]0]1]0
oxyspoirum
& e 1] 1 0|0 1 0j]0|0]O0 1 0|01 00|00
verticillioides
fumicola 11 /1jojoj1]ofof1|1]o0o]lo]|1]1]0]|1]0O
insolens
\Mucor fuscus |1 1 (010, 1 [O0O|O0O| 1, 1,01 ,0]0]|0]|]O0]O0
Myrothecium | o | g 1 o o 00|00 1|00 1 0 0
roridum
Penicillium 41 1oy T o o lololo 1001 1]0]1]0
corylophilum
IP. expansum 1170071 1 1{0j0]0]O0O]O0O]O0]O0]0]O0]O0
\P. glaprum 22 1 11012 1 0] 1 210120010010
P . 1] 1 0|0 1 1 0] 1 0 1 0|1 0 1 0|10
lgriseofulvum
IP. oxalicum 1] 1 1100 1 0] 1 0 1 0|1 0 1 0|10
IP. stekii 312 21010 3 1 2 0 3 0013 2 0 1 1
\P. variabile 1] 1 1100 1 0] 1 0 1 0|1 0 1 0|01
\P. verrucosum | 1 1 0 1 0 0 0010 1 00 1 0 0010
IP. vinaceum 1] 1 0 100,000 1 0|01 1 0|10
\Phoma sp. 1 1 1 0|0 1 0|0 1 1 0 1 0 1 0|0 1
Rhizopus tj1/o0jojt|1]ofoft1|1]o]lo]|1]1]0|1]0O
Istolonifer
Ulocladium | | o | o | ¢ t{ol1/oft1|lo/ 1]|o|1]0]o0]|1
atrum
Total Isolates |57 50 |32 |11 | 7 |41 | 5 |10|26 |56 | 1 |27 28|23 |0 |16| 7

NPIL: Number of positive isolates and NTI: Number of tested isolates. W: Weak <0.5; M: Moderate 0.5- 0.9; H:

High>10m
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DISCUSSION

The data in Table (1) clearly showed that 50 of tested isolates were lipase producers.
Buzzini and Martini (2002) screened 196 strains of ascomycetes, 155 of basidiomycetes,
and 46 of yeast-like organisms for their ability to produce extracellular enzymes; they
found that about 60.7%, 43.5% and 13.5% of ascomycetes, yeast-like organisms and
basidiomycetes respectively, were lipase producers. Cardenas et al. (2001b), screened 960
microorganisms isolated from soil samples, including yeast (100 strains) and filamentous
fungi (860 strains) for their ability to produce lipase. They reported that 440
microorganisms produced a clear halo around them in plates containing tributyrin, whereas
only 92 microorganisms showed hydrolysis on the olive oil plates. Shatter, (2004), screened
68 fungal isolates for their lipolytic activity, and reported that about 87.88 % of their
isolates were lipase producers. Mohammed and Hussein (2004) screened 54 isolates of
fungi isolated from luncheon meat for their lipolytic ability; of these isolates, 81.5% were
able to produce lipase enzyme. Fotedar and Al-Hedaithy (2005) tested 87 isolates of
Candida dubliniensis and 52 isolates of C. albicans for their ability to produce
phospholipase. None of the 87 isolates of C. dubliniensis were phosphoplipase producers
whereas, in contrast all the 52 C. albicans isolates showed varying degree of phospholipase
activity, with 35 of them eliciting a higher phospholipase activity.

Another result presented in Table (1) showed that 41 of the tested isolates were reported
as cellulase producers. Schlegel (1996) reported that species of the genera Fusarium and
Chaetomium are prominent. Others known to be cellulolytic are Aspergillus fumigatus, A.
nidulans, Botrytis cinerea, Rhizoctonia solani, Trichoderma viride, Chaetomium globosum
and Myrothecium verrucaria. Strauss et al. (2001) screened 245 yeast isolates isolated from
four wine production regions of the Western Cape, South Africa, for their cellulytic
activity. They found that only 11 isolates of Candida stellata, C. pulcherrima and
Kloeckera apiculata showed some cellulase activity, but they reported that C. pulcherrima
showed only activity on medium containing glucose only.

Also, results in Table (1) showed that 98.24% of the studied isolates were able to
produce invertase enzyme. This result agrees with Abdel-Sater and Ismail, (1993), where
they found that all their studied isolates were able to produce invertase. Abdel-Sater and
Saber (1999) reported that 86.9% of their tested isolates isolated from dried fruits could
produce invertase enzyme.

Finally, data in Table (1) showed that 40.35% of the tested isolates were able to produce
protease. This result agrees with Buzzini and Martini (2002) who found that about 3.6, 15.2
and 31.0% of ascomycetes, yeast-like organisms and basidiomycetes, respectively were
protease producers. Mohammed and Hussein (2004) screened 54 isolates of fungi for their
proteolytic ability; of these isolates, 72.2% of isolates were able to produce protease
enzyme. Shatter (2004) screened 68 fungal isolates for their proteolytic activity, and found
that about 85.42% of isolates were protease producers.
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ABSTRACT

This study is designed to record the mycoflora and total aflatoxin
isolated from dry dates in Yemen Republic. Thirty four date samples
collected from different shops and markets in Sana’a city were
analyzed mycologically for the presence of fungi cultivated on three
types of media. Eight species belonging to 7 genera were isolated
from analyzed date samples on the three cultural media. Aspergillus
genera was the most dominant fungi and grew well on the three type
of media of which 4. niger is the most common species, 4. flavus was
isolated in rare, low and rare frequency on 1% and 20% sucrose
Czapek’s and Sabouraud dextrose agar media. Rhizopus stolonifer
was isolated in rare, low and low frequency on 1, and 20% sucrose
Czapek's and Sabouraud dextrose agar media. The date samples were
analyzed for the presence of total aflatoxin using ELISA technique
which revealed that 4 out of 5 date samples were contaminated with
aflatoxin ranged from 3059.89-7585.96 ppt (ng Kg™).

Keyword: Dry dates, Yemen, fungi, mycoflora, aflatoxin.

INTRODUCTION

Date fruit (Phoenix dactylifera) is an important food commodity consumed in
large amounts particularly in Islamic countries (Shenasi et al, 2002).
Mycotoxigenic fungi, particularly aflatoxigenic Aspergilli, have been
associated with dates and date products (Emam ef al., 1994; Aidoo et al.,
1996; Ahmed et al., 1997; and Ragab et al., 2001). Aflatoxins are highly
toxic, mutagenic and carcinogenic secondary metabolites predominantly
produced by Aspergillus flavus and A. parasiticus. Both fungal species infect
several agricultural products like cereals, cereals hay, straw, corn, oily seeds,
tree nuts, drained fruits and spices. Thus food and feed which is contaminated
by aflatoxin producing fungi is a serious problem, not only due to the
economic losses resulting from significant yield reduction and low quality of
food, but mainly due to the serious worldwide health hazard to both human
and livestock (Smith, 1997 and Chu, 2002).
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MATERIALS AND METHODS

1. Collection of samples:

Thirty four samples (250 g of each) of dates were collected from different markets and
shops at Sana’a city, Yemen Republic during 2005. Kind, number, and source of product of
the collected samples are shown in Table (1). Each sample was put in a sterile polyethylene
bag, sealed, and put in another polyethylene bag, and transferred to the laboratory (Biology
Department, Faculty of Science, Sana'a University) for mycoflora and aflatoxin analysis.

2. Isolation and identification of fungi:

Fungi were isolated by using the dilution plate method as described by Johnson and Curel
(1972). Twenty-five g. of each sample were suspended into 250 ml. of sterile physiological
solutions 0.85% NaCl in a sterile conical flask of 500 ml. volume. The flasks were shaken,
using a mechanical shaker, for 20-30 minutes. Dilutions from 10™" to 10~ were made under
aseptic conditions. One ml of appropriate dilution was transferred into Petri dish plat, from
each sample, nine Petri dishes were used (three for every medium). Twenty ml. of melted
agar media were added after being cooled to 45-50° C. The Petri dishes were incubated for
7-14 days at 28° C.

Table (1): List of dates kind, source and number of samples collected.

Kind of dates Source of dates | No. of samples tested
Yemen 10
White dates Saudi Arabia 16
Iraq 2
Black dates Yemen !
Saudi Arabia 4
Brown dates Yemen 1
Total 34

The three culture media used for growing fungi were 1% sucrose Czapek's agar, 20%
sucrose Czapek's agar, and Sabouraud dextrose agar. 1% sucrose Czapek’s agar medium
(Sucrose 10.00 g., sodium nitrate 3.00 g., potassium dihydrogen phosphate 1.00 g.,
magnesium sulphate 0.50 g, potassium chloride 0.50 g, ferrous sulphate 0.01g and agar
20.00 g 1", 20% sucrose Czapek's agar medium(Sucrose 200.00 g, sodium nitrate 3.00 g.,
potassium dihydrogen phosphate 1.00 g, magnesium sulphate 0.50 g., potassium chloride
0.50 g., ferrous sulphate 0.01g. and agar 20.00 g I'" and Sabouraud dextrose agar medium
(Dextrose 40 g., Peptone 10 g. and agar 20 g I'"). The pH of all media was adjusted to 5.5.
These media were sterilized by autoclaving at 121° C and 1.5 bar for 30 minutes.
Cloramphenichol (500 mg I'") was added to the medium after sterilizing as bacteriostatic
agent. The growing fungi were counted, identified, and isolated.

The isolated fungi were identified up to genus and species level based on macro- and
microscopic characteristics. The identification of fungal genera and species was made
depending on the following references:
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Booth (1971), for the genus Fusarium, Ellis (1971), for dematiaceous hyphomycetes,
Raper and Fennell (1977), for the genus Aspergillus, Pitt (1979), for the genus Penicillium,
Moubasher (1993) and Samson et al. (1995), for other isolates.

Potato dextrose agar medium contain: Potato 200 g., dextrose 20 g. and agar 20 g 1
was used for purification of fungi. The purified fungi were transferred to slants of the same
medium for the good sporulation, and kept in refrigerator at 4° C.

3. Determination of total aflatoxins in dried fruit samples:

Five date samples were analyzed to determine their content of Total aflatoxins by enzyme-
linked immunosorbent assay (ELISA) technique using R-biopharm-Germany kits
(RIDASCREEN FAST). The samples were analyzed in Laboratory of Molecular Neurology
and Functional Neuroproteomics, Swiss Federal Institute of Technology Lausanne (EPFL),
Switzerland.

RESULTS

1. Fungi isolated from dates on 1 % sucrose Czapek’s agar:

Data in Table (2) shows that 8 fungi species belonging to 6 genera were isolated from date
samples on 1 % sucrose Czapek’s agar medium at 28° C. The total count of fungi was
40745 g in all samples. Aspergillus was the most frequently isolated genus. It was
occurred in 97% of the samples comprising 99.74 % of total fungi in dried dates. 4. niger
was the prevalent species. The remaining species were isolated in rare frequency. Rhizopus
sp., Penicillium sp., Cochliobolus sativus, Phoma sp. sterile mycelium and Scopulariopsis
candida were found in rare frequency.

2. Fungi isolated from dates on 20 % sucrose Czapek’s agar:

Data in Table (2) shows that 2 genera and 6 species were isolated from date samples on 20
% sucrose Czapek’s agar medium. The total count of fungi was 343210 g™ in all samples.
Aspergillus was the highest frequent genera representing 99.645 % (341990 g) of total
count. It occurred in 97% of the samples. A. niger was the most prevalent species, which
isolated in high frequency representing 61.361 % of total isolates. A. flavus species was
found in low frequency. Other species of Aspergillus, which were recovered from date
samples, were A. terreus, A. fumigatus and A. parasiticus. Rhizopus stolonifer was isolated
in low frequency.

3. Fungi isolated from date samples on Sabouraud dextrose agar:
Data in Table (2) shows that 6 fungal species belonging to 4 genera were isolated from date
samples on Sabouraud dextrose agar. The total count of fungi was 326720 per g in all
samples. Aspergillus was the most common genus isolated from date samples representing
99.25 % of total count g™' of date in all samples. It occurred in 97 % of the date samples and
the total count of Aspergillus was 324290. A. niger was the most common species
recovered from date samples. It was found in high frequency representing 63.6538 % of
total count. A. flavus, A. terreus and A. parasiticus were occurred in rare frequency.
Rhizopus stolonifer was found in low frequency. It's occurred in 17.64 % of date
samples. Chrysosporium sp. and Mucor fuscus were recovered in rare frequency.

4. Contamination of date samples by Aflatoxin:
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Data in Table (3) shows that 4 out of 5 date samples were contaminated by aflatoxin with
total aflatoxin ranged from 3059.89-7585.96 ppt (ng Kg™).

Table (2): Total counts (TC calculated X 10 g" of date sample), number of cases of isolation
(NCI) and occurrence remarks (OR) of fungal genera and species recovered from 34
date samples on 1 and 20 % sucrose Czapek's and Sabouraud dextrose agar medium

at 28°C.
1% sucrose 20% sucrose Sabouraud
Fungi Czapek's agar Czapek's agar dextrose agar
TC |NCI|OR| TC |NCI|OR| TC |NCI|OR
Aspergillus 40639 | 33 | H |34199| 33 | H (32429 | 32 | H
A. flavus 11 2 | R | 133 5 L 30 2 | R
A. fumigatus 1 1 R 1 1 R - - -
A. niger 25726 | 33 | H |21060| 32 | H (20797 | 32 | H
A. parasiticus 1 1 R 1 1 R 1 1 R
A. terreus 14900 | 1 R |13004| 2 | R |11601| 2 | R
Chrysospoium sp - - - - - - 1 1 R
Cochliobolus. sativus 1 1 R - - - - - -
Mucor fuscus - - - - - - 1 1 R
Penicillium sp. 3 1 R - - - - - -
Phoma sp. 2 1 R - - - - - -
Rhizopus 97 2 | R | 122 5 L | 241 6 | L
R. stolonifer 11 2 R | 122 5 L | 241 L
Rhizopus sp. 86 1 R - - - - - -
Scopulariopsis candida 1 1 R - - - -
Sterile mycelium 2 1 R - - - - - -
Total Count 40745 | - - | 68520 - - 32672 - -
Number of Genera 6 - - 2 - - 4 - -
Number of Species 8 - - 6 - - 6 - -
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Table (3): Total aflatoxin content of date samples.

Sample No. Sample source | Total Aflatoxins ppt. (ng. Kg™)
1 Saudia Arabia 0
2 Yemen 3059.89
3 Saudia Arabia 5665.11
4 Saudia Arabia 7585.96
5 Yemen 4018.37

DISCUSSION

Data in Table (2) showed that Aspergillus was the most predominant genus isolated from
dates on 1 and 20% sucrose Czapek’s and sabouraud dextrose agar media from date
samples representing 99.74, 99.64 and 99.25% of total count of fungi. Abdel-Sater and
Saber (1999) found that Aspergillus was isolated in high frequency, whereas Eurotium and
Penicillium were isolated in moderate frequency from date samples. Alghalibi and Shater
(2004) found that Aspergillus, Eurotium and Penicillium were the most common genera
isolated from date samples. The deterioration of dates is associated with the growth of lactic
acid bacteria and yeasts (Bolin et al, 1972, Salik et al, 1979 and Nussinovitch et
al.,1989).Yeasts and moulds were detected in pre-packed dates in Greater Glasgow, United
Kingdom. Potential aflatoxin producer's 4. flavus and A. parasiticus were found in only
four samples (Aidoo, ef al., 1996). Lozada (1995) reported that a fruit contaminated by
different moulds occurs during preharvesting, harvesting and grape processing. During
these periods, temperature and humidity which they are important factors in mycelial
growth and conidia germination. The composition of the fruit influences the likely type of
spoilage. Because most fruits are somewhat acid, dry at the surface, and deficient in B
vitamins and molds are the most common causes of spoilage. The composition, too, must
determine the particular kinds of molds most likely to grow; thus, some kinds of fruits
support a large variety of spoilage organisms and other kinds comparatively few (Frazier
and Westhoff, 2000). Wareing et al. (2001) reported that mould growth is worst when
drying times are extended during the rainy season. This may be a result of increased
relative humidity during the rainy season, or that products take longer to dry if rewetted. In
this study, 4 out of 5 date samples were contaminated with total aflatoxins at levels of
3059.89-7585.96 ppt. (ng kg'). Abdel-Sater and Saber (1999) analyzed date samples for
the presence of aflatoxins by chromatographic analysis, aflatoxin B, was detected in dates
(two samples, 300-390 pg. kg'). Alghalibi and Shater (2004) analyzed the presence of
mycotoxins in date samples. They found that 2 of date samples were contaminated with
aflatoxin B, and the concentrations of aflatoxin ranged between 110-180 ug kg™'. Toannou-
Kakouri et al. (2004) found that dates analyzed from 1997-2000 were almost negative to
aflatoxins.

The highest concentrations of aflatoxins are produced as a result of post-harvest
spoilage of commodities stored under warm moist conditions; significant concentrations
may also be produced in the field before harvest. This arises from endophytic association
between these moulds and plants, such as maize and groundnut (Hill, et al, 1985). The
toxigenic (aflatoxin-producing) strains of Aspergillus flavus are distributed worldwide in
soil and air which have been reported to contaminate a variety of foods and feeds
(Bilgrami, 1984 and Mahmoud, 1993). Firm and ripe fruits show little contamination when
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they are dried immediately. Microbiological investigations revealed the presence of
aflatoxin-producing strains of A. flavus and A. parasiticus (Steiner, et al., 1988). Sales et al.
(2005) found that the presence of A. flavus on food-contact surfaces and in the air
surrounding the production area for dried Cavendish bananas is indicative of high
probability for Philippine dried Cavendish banana chips to be contaminated with
aflatoxigenic fungi and aflatoxins.

The Yemeni limit standard for total aflatoxin is 20 pg. g for various foodstuffs
(Yemeni standard limits, 2001). World Health Organization (WHO) standards for aflatoxin
B, in various foodstuffs is 5 ng. g"'and the total aflatoxin level cannot exceed 10 ng. g
Germany, Switzerland, USA, and Hungary limit 4, 5, 20 and 5 ng. g for various foodstuffs
(Papp, et al., 2002). Current legislation limits 4ug kg™ for total aflatoxins in dried fruits for
direct human consumption and 10pg. kg™ to be subjected to sorting or other physical
treatment before consumption or use as an ingredient in foodstuff (Commission Regulation,
2003).
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ABSTRACT

This research includes the synthesis of thirty derivatives of uracil.
Nucleophilic substitution reaction (thiol, alkylthio, hydrazino,
thioacid,.. etc) of 4-chlorouracil afforded the corresponding
derivatives. The 4-(2'-thiol-1" ,3",4"-oxadiazole-5"-thiomethyl) uracil
(12), ( N* - phenyl — 2" - thio -1' ,3",4'-triazole-5"-methyl)-(2,6-
dihydroxy-4-pyrimidinyl) sulphide (14) and 5-(2°,6'-dihydroxy-4'-
pyrimidinyl  thioacetamido)-1,3,4-thiadiazole-2-thiol ~ (15), were
synthesized by treatment of 4-thioacetichydrazide uracil (11) with
carbon disulfide in the presence of a base or phenylisothiocyanate in
the presence of base. Mannich bases of alkynyl thio derivativeis (3a &
10) were synthesized by the reaction of paraformaldehyde and
secondary amine in the presence of CuCl (19, & 20,,).

These compounds were characterized by spectroscopic methods (IR &
UV), by their elemental analysis (C,H,N) and R values.

Biological activity of the synthesized compounds was determined.
Keywords: 4-chloro uracil, 2,6-dihydroxy-4-pyrimidinyl thioacetic

acid, Biological activity.

INTRODUCTION

Pyrimidines are among those molecules that make life possible as being some
of the building of nucleic acids (DNA & RNA)'. Pyrimidines are an
interesting class of heterocycles which possess numerous biological and
pharmacological effects. The pyrimidine ring system is found in many
pharmaceuticals, herbicides and fungicides®.

Various analogues of thiopyrimidines, aminothiopyrimidines, and
hydroxy thiopyrimidines have been synthesized due to their interesting
biological activities such as anti-bacterial, anti-fungal and anti-viral activities.
They also showed significant chemotherapeutical activities’.

In this paper, we report new results regarding a selective nucleophilic
substitution reaction at 4-chlorouracil or by cyclization of the uracil
derivatives to obtain new thirty derivatives of uracil by different routes. The
resulting uracil derivatives were characterized by spectroscopic methods (IR
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and UV), by their elemental analysis (C,H,N) and determination of Ry values by using two
systems.

Finally, the biological activity of the synthesized compounds was determined using:
Staphylococcus, Klebsiella sp, Candida, Escherichia coli, Pseudomonas, Streptococcus,
Salmonella and Proteus.

EXPERIMENTAL

Melting points were determined on an electrothermal melting point apparatus. IR Spectra
were recorded using the KBr disc on Unicam sp3-1000-spectrophotometer. The UV and
visible absorption were determined in ethanol 95% wusing Hitachi U2000
spectrophotometer. Elemental analysis (C,H,N) were performed on an elemental analysis
system. Chromatography paper chromatograms were developed by the ascending
technique, the solvent system being: [ Propanol (6) : conc. ammonium (3) ; water (1)], and
[1-pentanol (5): acetic acid (2): water (3)]

4-Mercapto uracil (2)

The mixture of 4-chloro uracil (0.003 mol, 0.75gm) in ethanol (20ml), and thiourea (0.004
mol, 0.35gm) in ethanol (15ml), was refluxed for three hours with stirring. The excess of
ethanol was removed, and then a concentrated solution of sodium carbonate in water was
added; on cooling, the product was formed, recrystalized from aqueous ethanol yielded the
compound (2) as yellow precipitate (Yield 70%, m.p. 235 °C (decomp.). physical properties
(Table 1).

4-Alkylthio Uracil (3a-c)
4-Mercaptouracil (0.001 mol, 0.144 gm), was dissolved in crushed ethanol (15ml), and
crushed potassium hydroxide (0.001 mol, 0.04gm), was added to the solution, alkyl halide
(0.001 mol) was added dropwise to the mixture which refluxed for two hours, the solution
was acidified with hydrochloric acid until the product was obtained, filtered off and
recrystalized from suitable solvent (Table 1).

Also the method was used for alkylation N', N* and SH of compound (2) by using three
moles of alkyl halide, yielded the pyrimidine (3c) as yellow needles (yield 75%, m.p.
68-70 °C), Physical properties (Table 1).

4-Hydrazinouracil (4)

4-chlorouracil (0.005 mol, 1gm) was dissolved in methanol (95%) (15 ml), and
hydrazine hydrate (0.005 mol, 0.35 gm) was added slowly with stirring to the solution, the
whole was refluxed for three hours on steam bath. On cooling, the product was collected as
a yellow precipitate, recrystallized from ethanol to give the compound (4). Physical
properties (Table 1).

Schiff’s Bases (5a-€)

Schiff’s bases were prepared from (0.001 mol, 0.2gm) of compound (4) with aldehyde or
ketone (0.001 mol) in ethanol (15ml). The resulting mixture was refluxed for three hours,
and then cooled. The product was filtered off and recrystallized from ethanol, The Physical
properties (Table 1).
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Preparation of 4-(3’,5’-Dioxo-2°,3’,4’,5’-tetrahydropyrazol) wuracil and 4-(3’,5’-
Dimethyl pyrazol) uracil (6,7).

A mixture of compound (4) (0.0015 mol, 0.21gm) and ethylmalonate or acetylacetone
(0.0015 mol, 0.24 gm or 0.15 gm) was refluxed in dioxane (20ml) for five hours. The
reaction mixture was allowed to cool, poured into cold water (60 ml). The solid product so
produced was filtered off and recrystallized from ethanol to produce compound (6) and (7)
respectively (yield 61%), Physical properties (Table 1).

2,6-Dihydroxy-4-pyrimidinylthioacetic acid (8)

Compound (1) (0.01 mol, 2gm) was dissolved in ethanol (15 ml), and a solution of
mercaptoacetic acid (0.01 mol, 0.92 gm) in aqueous sodium hydroxide (10%) (10ml) was
added gradually. The resulting mixture was refluxed for four hours, then cooled and
acidified with concentrated hydrochloric acid until the yellow precipitate was formed,
filtered off, dried and recrystallized from aqueous ethanol to obtain compound (8), Physical
properties (Table 1).

Ethyl (2,6-Dihydroxy-4-pyrimidinyl) thioacetate & Propynyl (2,6-dihydroxy-4-
pyrimidinyl) thioacetate (9,10)

The solution of compound (8) (0.005 mol, 1gm) in excess of thionyl chloride (10 ml), was
refluxed gently on a water bath with stirring for three hours. The excess of thionyl chloride
was removed under vacuum to give the corresponding acid chloride. Ethanol or propargayl
alcohol was added (6 ml) and refluxed for two hours, the mixture was extracted with (10
ml) of benzene or chloroform, then (15 ml) of sodium carbonate solution, dried over
anhydrous magnesium sulfate, filtered off and removed the solvent to give the compound
(9) or (10) respectively, Physical properties (Table 1).

4-Thio acetic hydrazide Uracil (11)

The solution of compound (8) (0.002 mol, 0.4 gm) in thionyl chloride (6ml) was refluxed
for three hours, and the excess of thionyl chloride was removed under vacuum to give acid
chloride, pyridine (8ml) was added, then hydrazine hydrate (1ml) added dropwise to the
mixture with cooling and stirring, left the stirring overnight at room temperature. The
mixture was refluxed for two hours at 80 °C, and then cooled, the excess of pyridine was
removed under vacuum, and the hydrazine derivative (11) was obtained, physical properties
(Table 1).

4-(2°-Thio-1",3",4"-0xadiazol-5"-thiomethyl) Uracil (12)

Hydrazide compound (11) (0.01 mol, 1.8 gm) was dissolved in ethanol 95% (50 ml),
sodium carbonate (0.01 mol) was added in (1 ml) of water. After a solution was occurred
slightly then carbon disulphide (0.01 mol, 0.76 gm) was added and the mixture refluxed for
three hours, after the mixture was concentrated by evaporating the excess of ethanol under
vacuum to a small volume. A precipitate was obtained by adding the solution to ice
containing hydrochloric acid, the solid was filtered off and dried, recrystallized from
benzene yielded compound (12) (yield 45%, m.p. 225°C decomp.), physical properties
(Table 1).
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1-(4"-Uracil thioacetyl)-4-phenylthiosemicarazide (13)

To a solution of compound (11) (0.01 mol, 1.8 gm) in ethanol (30 ml),
phenylisothiocyanate (0.01 mol, 0.27 gm) was added, and the reaction mixture was refluxed
for one hour, the excess of the solvent was removed under vacuum. The product was
extracted with ethylacetate and dried over anhydrous sodium sulphate to give compound
(13) as oil in a good yield.

N’-Phenyl-2’-thio-1’,3’,4’-triazole-5-methyl-(2,6-dihydroxy-4-pyrimidyl) sulphide (14)
The mixture of compound (13) (0.015 mol, 3.53 gm) in 2N sodium hydroxide (20 ml) was
refluxed for three hours, cooled and acidified with hydrochloric acid (10%) to give the
compound (14), recrystallized from ethanol (yield 80%, m.p. 178-181 °C), (Table 1).

5-[2°,6’-Dihydroxy-4-pyrimidinyl thioacetamido]-1,3,4-thiadiazol-2-thiol (15)

A solution of compound (8) (0.005 mol, 1 gm) in excess of thionyl chloride (8 ml) was
heated under reflux on water bath with stirring for three hours, then the excess of thionyl
chloride was removed under vacuum to give the acid chloride derivative. Then a solution of
5-Amino-1,3,4-thiadiazole-2-thiol (0.011 mol, 1.33 gm) in tetrahydrofuran, (50 ml) and
triethyl amine (0.015 mol, 0.15 gm) was added, the resulting mixture was refluxed with
stirring for four hours. Filtered off and the filtrate was concentrated to a small volume by
evaporating the excess of the solvent, acidified with concentrated hydrochloric acid to give
the precipitate which was filtered off and recrystallized from ethanol, physical properties
(Table 1).

General procedure for preparation of compounds (16,17 & 18)

A solution of compound (12 or 14 or 15) (0.001 mol, 2.02 gm) and tri ethyl amine (0.01
mol, 1.091 gm) in ethanol (50 ml), was heated slightly, and alkyl halide (propargyl
bromide, benzyl bromide or 2,4-dinitrochloro benzene) (0.01 mol, 1.19 gm) was added, the
heating was continous for four hours. Cooled, the precipitate was formed after addition of
ice-water, filtered off and recrystallized from ethanol, physical properties (Table 1).

General procedure for preparation of Mannich bases compounds (19 & 20)

The mixture of acetylenic derivative (3a or 10) (0.002 mol) and paraformaldehyde (0.002
mol, 0.06 gm) in isopropyl alcohol (15 ml) was heated slightly, cuprous chloride (0.07 gm)
was added and appropriate secondary amine(diethyl amine, dicyclohexyl amine or
morphine) (0.002 mol) was added, the resulting mixture was refluxed for three hours then
filtered off. The filtrate was poured onto crushed ice and extracted by chloroform, dried
over anhydrous magnesium sulphate, filtered and the solvent was removed to obtain the
product (19 & 20) physical properties (Table 1), (Scheme 3).
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Table (1): Physical properties, yield, molecular formula and elemental analysis of the
synthesized compounds.

Co. | Molecular weight & | Yield m.p. °C Crystallization colour CHN
No Molecular Formula % - solvent C/(F)
1 | (C4H3N,0,CI) 146.53 | 90 | 300 dec. | EtOH+H,0 White
2 (C4H4N,O,8) 144.15 70 | 235dec. | EtOH+H,0 Yellow

46.15 (46.03)

3a | (C;HgN,0,S) 182.20 41 oil Benzene Red 3.29 (3.16)
15.38 (13.01)
37.7 (37.29)

3b | (CioHs5N;0;Cl,) 318.14 | 60 150 dec. EtOH Red 1.57 (1.14)
13.20 (13.01)

3¢ | (C5pH oNgO14S) 642.43 | 75 68-70 EtOH Yellow

4 (C4HgN4O,) 142.12 51 270 dec. EtOH White

Sa (CyHgN4O3) 220.18 80 240 dec. EtOH Brown

5b | (Cy1HoN4Os) 246.22 75 231 dec. EtOH Orange

53.13 (53.02)
Sc | (CI2HON503)271 | 80 | 188-190 EtOH Red 3.32(3.21)
25.83 (25.24)

5d (CoH1,N40,) 208 75 115-118 EtOH Red
Se (C14H10N403) 282 60 150 dec. EtOH Black
40.0 (39.25)
6 (CTH6N404) 210 60 120 dec. | Chloroform Gray 2.85 (2.54)
26.6 (26.13)
7 (CoH;oN4O,) 206 60 110 dec. Benzene Gray

35.64 (35.12)
8 | (C6H6N204S)202 | 85 | 190 dec. EtOH Yellow 2.97 (2.53)
13.86 (13.49)

9 (CsHoN,0,S) 230 80 | >300 dec. EtOH Brown
45.0 (44.64)
10 (C9H8N204S) 240 40 oil chloroform Brown 3.33 (3.06)
11.6 (11.19)
33.33(33.01)
11 | (C6H8N403S) 188 | 60 oil chloroform Red 3.7(3.21)
25.9 (25.34)
32.5(32.21)
12 | (C7H6N403S2) 260 45 | 225 dec. Benzene Yellow 2.32(2.16)
21.7 (21.36)
13 | (Cy3Hi3N50;58S,) 353 90 | 150 dec. EtOH Brown
46.84 (46.42)
14 | (C13H11N502S2)333 80 179-181 EtOH Green 3.30 (3.12)
21.02 (20.89)
30.6 (30.26)
15 | (C8H703N5S3) 317 82 Oil Chloroform Black 2.18 (2.03)

20.43 (20.13)

16a | (C4H12N405S,)348 62 | 290 dec. Methanol Yellow
16b (C13HgNGO-S,)424 66 | 210 dec. Methanol Yellow

17 (C16H13N50282)371 60 Oil EtOH Brown
18 (C11HoNs03S5)335 50 Oil Chloroform Black
19a (C10H13N30,5)239 40 Oil Benzene Red
19b (C1,H;5N3055)281 50 Qil Chloroform | Dark brown
20a (C12H15N304S)297 40 Oil Chloroform
20b (C22H31N304S)4335 42 Oil Benzene
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Table (2): Spectral data for synthesized compounds (IR em™), (A nm).

Co.| v - v v v vy C=C ¥ v A max
— - C-H |y CS 3
No.l OH | N-H | C=N | C=0 | arom aliph other EtOH (95%), 10
1 [3600 3350 | 1640 | 1710 | 1590 - -- y C-C1 760 2471303 | 354
3620 | 3250 | 1650 | 1710 | 1500 - 780 y S-H 2250 2551280370
3a | 3500 | 3200 | 1600 | 1700 | 1500 | 2850 | 780 y C=CH 2441295303 | 372
3200-3250
3b 246 | 372|383
3c 2451260 | 280 | 372
4 3650|3350 | 1650 | 1700 | 1570 - -- y NH, 3365 344|371 | 454
5a | 3510|3250 | 1650 | 1640 | 1620 | 2850 -- y C-0 1150 245319372 | 381
5b| 3600 | 3200 | 1680 | 1710 | 1550 -- -- vy C-H Ar 3100
5¢ 13600 | 3220 | 1600 | 1700 | 1600 -- -- C-H Ar3100 |244 267|374 |413
5d {3600 | 3200 | 1600 | 1700 -- 2850 -- --
Se 242 | 373|382 | 419
6 2411299333373
7 243 1267|323 372
8 2441304 | 354 | 371
9 240|300 | 349 | 370
2850 y C=C2100
10 [ 3500 | 3200 | 1600 | 1710 | 1550 > 790 — > 1210250272 | 371
2900 C=CH3250
11 242 1310|340 | 371
C-0O-C 1100,
1213600 | 3200 | 1620 | 1690 | 1600 | 2950 | 780 SH 2250 244 1267|310 | 329

13 246|300 | 312|372

vy C-H Ar 3100,
14 {3500 | 3150 | 1600 | 1610 | 1550 | 2900 | 780 SH 2250 246 | 325|372 | 383
153600 | 3200 | 1600 | 1700 | 1500 | 2850 | 780 yC=1061§gnde 2441268 | 300 | 370
vy C-O-C 1150
16a| 3600 | 3150 | 1600 | 1650 | 1610 | 2850 | 780 CH Ar 3000 2451260 | 320 | 340
v c-o0-c 1150,
16b| 3600 | 3150 | 1600 | 1680 | 1600 | 2900 | 780 NO, 1560
y C=C
17 [ 3600 | 3200 | 1610 | 1640 | 1550 | 2880 | 780 | 2150, C-H 3000, | 245 | 267 | 311 | 373
C=CH3500
18 | 3500 | 3150 | 1620 | 1720 | 1490 | 2900 | 780 Y C=C2100 |246 250312371
19a 209 | 242 | 269
19b 208 | 244 | 301 | 389
20a 210|250 272|371
20b 215|248 | 280 | 370
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Table (3): Chromatographic behaviour of the synthesized compounds.

Rt value Rt value
Compound No. in system (1) | in system (2)
1 0.68 0.67
2 0.73 0.75
3a 0.45 0.59
3c 0.54 0.5
4 0.57 0.49
5a 0.56 0.57
5b 0.58 0.60
5¢ 0.59 0.67
6 0.98 0.92
7 0.95 0.89
8 0.41 0.46
9 0.32 0.35
10 0.73 0.70
11 0.51 0.47
12 0.44 0.41
13 0.31 0.36
14 0.45 0.42
15 0.97 0.99
16a 0.40 0.37
16b 0.38 0.35
17 0.82 0.85
18 0.42 0.45
19a 0.79 0.61
19b 0.66 0.58
20a 0.73 0.70
20b 0.60 0.62

System (1) : Water : ammonia : propanol (1 : 3 : 6)
System (2) : Water : acetic acid : 1-pentanol (3 : 2 : 6)
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RESULTS AND DISCUSSION

The anti-bacterial, anti-viral and anti-cancer activities of various thio, amino and hydroxy
pyrimidines have been studied by many workers. In addition, various fused pyrimidines
have been reported”.

The present work describes the synthesis of some new 4-substituted uracil and also the
synthesis of its triazole, oxadiazole and thiadiazole derivatives.

The chloropyrimidines are of a great preparative importance. Thus, 4-chlorouracil® was
used as starting material, and the replacement of an active chlorine atom in position (4) of
uracil by nucleophilic groups (mercapto, thioalkyl, hydrazino, thioacid,.... Etc.) is normally
a convenient rout to obtain 4-substituted uracil derivatives®.

As shown in scheme 1 heating under reflux a solution of 4-chlorouracil (1) in ethanol
with thiourea yield the corresponding 4-mercaptouracil (2)’. Its structure was confirmed by
physical properties (Table 1), IR spectrum & UV spectrum (Table 2), showed the presence
of SH- group stretching (2250-2650 cm™) and the absence of the stretching band at (760
cm™) due to C-Cl and R, values (Table 3).

Thiols behaved as strong nucleophile, therefore undergo the alkylation easily with alkyl
halides as SN* mechanism to give the corresponding sulphides®’. Alkylation of compound
(2) with equivalent amount of alkyl halides in potassium hydroxide, while cooling, the
mixture after acidification yielded the corresponding 4-alkyl thiouracil (3), but, using
propagyl bromide in the presence of triethyl amine in ethanol resulted in the formation of 4-
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alkynyl thiouracil (3a). The structure was confirmed by physical properties & C,H,N (table
1) and the IR spectrum (Table 2) showed the presence of (—=CH ) stretching absorption
at (3200 cm™) and (C=C) weak stretching absorption at (2100 cm™) also disappearance of
stretching band at (2550 — 2650 cm™) due to SH group, the UV spectrum (Table 2) and R¢
values (Table 3), also the structure of (3,) was confirmed by physical properties & C,H,N
(Table 1), spectral data (Table 2) and R values (Table 3).

Treatment of compound (2) with three moles (excess) of 2,4-dinitrochlorobenzene as
active aryl halide lead to the formation of the corresponding N',N°-di(2,4-dinitrophenyl)-4-
(2°,4’-dinitrophenyl thio) pyrimidine (3c) physical properties (Table 1). IR spectrum, UV
spectrum (Table 2) and Ry values (Table 3) of compound (3a-c) are in agreement with
assigned structures, (c.f. Experimental and Scheme 1).

The 4-hydrazino uracil (4) was obtained by refluxing compound (1) with equimolar of
hydrazine hydarate in ethanolic solution. The structure of compound (4) was identified by
IR & UV (Table 2) and R¢ values (Table 3). While the reaction of compound (4) with
equimolar of selected aromatic or heterocyclic aldehydes or ketone (a-furfural, p-hydroxy
benzaldehyde, Isatin, cyclopentanone and 1,4-benzoquinone) in ethanol afforded the
corresponding Schiff's bases (5a-e) and their structures were confirmed by physical
properties, C,H,N (Table 1) spectra data (Table 2) and Ry values (Table 3).

Recently, there has been a great deal of interest in the synthesis of Uracil derivatives
possessing various functional groups by cyclization or by substitution reactions. Refluxing
compound (4) with dicarbonyl derivatives (diethylmalonate or acetyl acetone) in dioxane
yielded the corresponding compounds (6 and 7) respectively, which have a new ring
system'”. The spectroscopic data is in agreement with the signed structures 6 & 7 physical
properties and C,H,N (c.f. Experimental and Scheme 1)

Uracil thiocarboxylic acid and their esters can be synthesized by nucleophilic attack to
4-chlorouracil with a mercaptoacetic acid in alkaline solution by using potassium hydroxide
in ethanol and refluxing for four hours to give the thio acid (8). Its structure was confirmed
by physical properties C,H,N (Table 1), IR & UV spectra (Table 2) and R; values (Table 3),
(Scheme 2)

The importance of synthesizing new acetylenic ester arises from their potential
biological activity. Uracil thio acid (8) was treated with thionyl chloride to the
corresponding acid chloride which was the reactive reactant in the synthesis of esters (9
&10) or the acid hydrazide (11) by using ethanol or propargyl alcohol or hydrazine hydrate,
their physical properties and C,H,N (Table 1) and spectra data (Table 2) and Ry values
(Table 3).

Treatment of the approprative acid hydrazide derivative (11) with carbon disulphide in
alkaline medium caused cyclization by internucleophilic attack to give the corresponding
oxadiazole derivatives (12)''. The structure was identified by physical properties C,H,N
(Table 1) and spectra data (Table 2) and R¢ values (Table 3). While the refluxing of the acid
hydrazide (11) with phenylisothiocyanate in ethanol gave the compound (13) and the
cyclization was occurred in alkaline solution (2N-NaOH) to give the triazole derivative
(14), also the structure was confirmed, physical properties, C,H,N (Table 1), spectra data
(Table 2) and R¢ values (Table 3).

But the thiadiazole derivatives (16) was synthesized'? by refluxing the acid chloride
derivative of uracil (8) with 2-amino-3H-1,2,4-thiadiazole-2-thiol (15) in the presence of
triethyl amine in tetrahydrofuran (THF) for four hours to give the compound (16), its
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structure was confirmed by physical properties C,H,N (Table 1), spectra data (Table 2) and
Ry values (Table 3).

The alkylation of compounds (12,14,15) with an equivalent amount of halide (2,4-
dinitro chloro benzene, benzyl chloride and propargyl) in the presence of triethyl amine in
ethanol resulted the compounds (16,, 17,18). The structure were identified by physical
properties (Table 1), spectra data (Table 2) showed the presence of C-S-C stretching
absorption band at 780 cm™ and disappearance of the stretching band of 2250-2660 cm™
due to SH group.

Consequently the alkynyl derivatives (3,, 10) which were heated under reflux with
paraformaldehyde, appropriate secondary amine (N,N-dimethyl amine, morpholine and
N,N-dicyclohexylamine) and catalytic amount of cuprous chloride to increase the
nucleophilicity of acetylenic linkage in the isopropyl alcohol were used as solvent to give
the corresponding Mannich bases (19,, and 20,;), (Scheme 3) the structures were
confirmed by physical properties (Table 1); spectra data (Table 2) showed the presence of —
CH,- stretching absorption band at 2850-2900 cm™ and disappearance of the stretching
band at 3300 cm™ due to C=C-H and Ryvalues (Table 3).

Finally, the antimicrobial activity of the synthesized compounds were tested in vitro
against eight species of bacterio (Escherichia coli, proteus, sp, Salmonella, SPP,
Pseudomonas aeruginosa, Strepto coccus, Klebsiella SP, Staphylococcus, and Candida
albieans) by using agar diffusion method'>'*'>. The results are shown in the following
Table 4.

Table (4): Effects of some new compounds on the growth of bacteria (zone of inhibition in mm.).

1?1?): E. Coli | Prolcus SP | Salmonella | Pseud. | stre | kleb | Staphylo | Candida
2 - - - - - ++ - +
3b | +++++ +4++ +++ A | |+ - -
3¢ |+ - - ++ ++++ - - -
5¢ | HHH++ ++ - F | | ++ +
7 - - - - - +++ - +
8 |+t ++ ++ ++ ++ - - -
9a - - - - - ++ + +
11 ++ +++ +++ | | - - -
12 ++ ++ ++ + + +++ - -
13 + ++ ++ ++ 4 | ++ +
14 ++ + +++ + + ++ - -
15 - - + - - - - =
16a + + - - - ++ - -
17 ++ -+ + + ++ +++ -

18 - +++ ++ - + ++ - -

0-3 mm 2(-) , 6-9 mm (), 10-14 mm = +, 15-18 mm =(++),19-21 mm =(+++),
22-28 mm =(++++), and 29-35 mm =(+++++)
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ABSTRACT

Blended cement pastes were prepared with and without super
plasticizer using an initial water/cement ratio of 0.30. Hydration
kinetics were followed by determining the non-evaporable water and
free lime contents at various hydration times, covering the range from
0.5 hour up to 28 days. The results of hydration kinetics indicated
three-stages in the hydration reaction; these are the "dormant", the
"accelerations" and the diffusion periods. In this study, Atbra Portland
cement pastes were prepared with Silica fume as an admixture.

This work is aimed to evaluate the effect of Silica fume on the effect
of this admixture on the hydration reaction of cement pastes at
different intervals of time (0.5 hours up to 28days).

Keywords: Portland cement, Silica fume, hydration kinetics.

1. INTRODUCTION

Portland cement is a multi component system. The main factors that affect
the rate of cement hydration are cement composition, cement fineness, water-
to-cement ratio, curing time, and curing temperature when ordinary Portland
cement (opc) is mixed with water; a series of chemical reactions begins to
take place. The reactions of cement with water proceed at different rates for
the various mineral phases and involve both hydrolysis and hydration
processes [1].Hydration is a chemical process that, from the anhydrous
material through several chemical reactions, leads to the formation of
hydrates. This complex process has thermodynamic, kinetics and structural
features which depend on both chemical and physical parameters [2].Super
plastizers are now widely used in the production of concrete with excellent
workability, for easy placement with out reduction in cement content and
strength. These admixtures are extremely effective for dispersing cement
particles in water. The dispersion mechanism has been described in terms of
electrostatic repulsive forces between the cement particles followed by
adsorption of charged superplastizer molecules. Several reports have been
concerned with the improvement of the strength and development of Portland
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cement using admixtures [3-5]. Superplastizers have been used to reduce the water of
consistency and to improve the workability of cement pastes and consequently concrete,
leading to improvement in mechanical properties and resistance towards environmental
deterioration, chemical attack and pastes at early stages.

Silica fume: quartz reduced in an electric arc furnace - some SiO2 volatilization and
oxidation produces largely glassy SiO2 particles of =100 nm diameter.Low density material
with 86-95% reactive SiO2 [6].In the present paper, Silica fume was used as additive to the
blended cement pastes made with an initial water/cement (w/c) ratio of 0.30 by weight as
Reported [7]. The effect of this admixture on the hydration kinetics of hardened cement
pastes was clarified.

2. EXPERIMENTAL

Materials used in this investigation are Portland cement produced in Sudan, Atbra , which
is designated as At for Atbra cement pastes ,Chemical oxides composition as determined
by using x-ray fluorescence and chemical analysis for the Portland cement is shown in
table 1.

Table (1): The chemical oxides composition (%) of the sample of ordinary Atbra Portland

cement.
Oxides Ca0O Si0, | ALO; Fe,03 MgO SO; Ign.loss
Atbra cement | 63.6 21.6 4.2 3.0 24 2.7 1.48

The specific surface area determined was 2777 m’/g. Various cement pastes were
prepared by mixing with and with-out additive, with water using a w/c ratio of 0.30 by
weight mixing was done for 3 minutes continuously and designated by At for cement
without additive and, and (SC) for cement with Silica fume.Hydration kinetics was studied
by determining the non-evaporable water contents as well as the free lime contents for
various cement pastes, after curing for 0.5,1,3, hours and 1,3,7 and 28 days. The details
about the methods used for the determination of non-evaporable water and free lime
contents were fully described in an earlier paper [8].Non-evaporable water (chemically
combined) Wn was determined by heating certain weight of dried sample at10000C until
constant weight.It was calculated on the heated basis and designated as Wn and corrected
with respect to free lime content.

Wn (corr) = Wn - (Y x Z), where Y is the free lime content and Z is the ratio of
molecular weight of water to CaO (18/56).

Designation:

At = Atbra cement + water.
SC = Atbra cement + silica fume + water
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3. RESULTS AND DISCUSSION

Hydration Kinetics

The results of non-evaporable water content (Wn%) and free lime contents(CaO%) for the
cement pastes are given in table 2 and 3,and graphically represented as a function of curing
in figures 1,2,3,and 4,respectively.

The results of non-evaporable water contents shown in figures 1, 2 indicate a minor
increase in the non-evaporable water content from 0.5 hour up to 3 hours of hydration for
the neat cement paste (C).During the interval 0.125-1day hydration, there was a marked
increase in the rate of hydration followed by a gradual change of the rate of hydration in the
later stages up to 3 days. The values of the combined water contents of the cement pastes
mixed with 0.3 by (weight of cement) of superplastizer showed the same trend of hydration
as that of the neat cement pastes but there was a slight change in the rate of hydration
during the first 3 hours.

Results of free lime contents shown in figures 3 and 4 indicate the same changes as in
the non-evaporable water contents. Therefore, gradual changes in the free lime contents
were observed during the first 3 hours of hydration, followed by a noticeable increase in the
free lime contents in the hydration period of 0.125-3 days. Finally the free lime contents
indicate a gradual change with increasing hydration age up to 28 day, again, the addition of
superplastizer to the blended cement used in this investigation causes minor changes in the
rate release of the free lime with age of hydration.

The results of degree of hydration indicated that the addition of 0.3 %( by weight of
content) of superplastizer to the blended cement pastes causes a minor retardation of the
rate of hydration especially during the first 3 hours.

The results of hydration kinetics, including non-evaporable water contents, free lime
contents of these blended cement pastes made with and without superplastizer indicate a
minor increase during the early hydration stages from 0.5 hours up to 3 hours (0.125 days).
This initial period represents the formation of the initial coating of hydration products on
the cement grains with an almost impervious character, this stage is known as "dormant"
period [ 9,10]since it leads to a retardation of the hydration process.

Hydration characteristics of silica fume rereacts relatively fast in the cement system.
Pastes require higher water content than silica fume-free ones unless a superplasticiser is
added. The silica is consumed in reaction with Ca (OH) lime-rich C-S-H resulting in a paste
with lower (or no) Ca (OH), and a C-S-H CaO:SiO, ratio (maybe as low as 1.2) [6].

Table (2): Combined Water (Wn %) (Non —evaporable water) of Atbra (Sudani) Cement Pastes
with and without Silica fume

w/c ratio w/c ratio
Age of hydration 0.3 At (Atbra cement with SC ( Atbra cement
silica fume) without silica fume)
0.021 0.11 0.4
0.041 0.19 0.45
0.125 0.25 0.49
1.000 1.00 3.11
3.000 3.11 3.70
7.000 3.99 8.60
28.000 5.18 10.23
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Table (3): Free lime Content (CaO %) of Atbra (Sudani) Cement Pastes with and without Silica

fume.
w/c ratio w/c ratio
Age of hydration 0.3 At (Atbra cement SC ( Atbra cement
without silica fume) with silica fume)
0.021 0.33 0.28
0.041 0.38 0.32
0.125 0.44 0.35
1.000 2.57 1.67
3.000 3.16 2.85
7.000 3.82 3.00
28.000 5.68 4.40
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Figure (1): Combined Water (Wn%) (Non —evaporable water) of Atbra (Sudani) Cement Pastes
without Silica fume.
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Figure (2): Combined Water (Wn%) (Non —evaporable water) of Atbra (Sudani) Cement Pastes
with Silica fume.
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Figure (3): Free lime Content (CaO %) of Atbra (Sudani) Cement Pastes with Out Silica fume.
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Figure (4): Free lime Content (CaO %) of Atbra (Sudani) Cement Pastes with Silica fume.
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In fact, the addition of admixture to the blend cement pastes results in two main
opposing effects, which are:

1. A retardation effect on the rate of the hydration of cement which is mainly attributed
to the interaction between calcium ions and admixture.

2. A production of a more dense and close textured structure of the resulting

blended cement paste including admixture; and this effect leads to an increase in the rate
of hydration of the blended particles through activation by the calcium hydroxide liberated
during the early hydration stages of the clinker particles; by this way the Ca+ ions will find
a short diffusion-path between clinker and blended grains due to the more packed structure
of the paste.

These two effects operate at the same time in opposite directions and lead finally to
either an increase or a decrease in the rate of hydration during the early stages.After 3 hours
(0.125day) hydration, the initially formed impervious coating hydration products were
dispersed and/or crystallized leading to an increased accessibility of water through the
hydration coating into the unhydrated parts of the cement grains. this period leads to an
increase in the rate of hydration with formation of new inner hydrates, located deeper in the
cement grains, which is known as the acceleration period [8,9]; it starts from 0.125 day and
ends at about 3 days in the hydration of these blended cement pastes. Finally, the non-
evaporable water, water contents, free lime contents again showed a gradual change with
curing age up to 28 days of hydration. This can be attributed to the accumulation of larger
amounts of hydration products within the originally water-filled spaces (pores) of the
hardened pastes.

Consequently, the diffusion of water through the dense hydration products into the
remaining unhydrated part of cement grains becomes the rate controlling step; this period is
called "diffusion" period [8, 11, 12].

The addition of admixtures (0.3%) by weight of cement to the blended cement in this
investigation causes a slight change in the rate of hydration, especially during the final
hour's hydration. A compensation effect of two parameters, described earlier in this stage
may be noticed during the intermediate state of the hydration process.

4. CONCLUSIONS

To summarize, the addition of silica as an admixture to the blended cement pastes results in
two opposing effects, namely, retardation of the rate of hydration through the interaction
between Ca 2+ ions and silica as an admixture, and the production of more dense structure
of the blended cement pastes, which increases the rate of hydration of the early stages of the
clinker particles.

These two effects operate at the same time in opposite directions and eventually lead
to either increase or decrease in the rate of hydration during the early stages. A
compensation effect of the two parameters may be noticed during the intermediate stages of
hydration.
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ABSTRACT

Effect of treatment of coupling agent (mono-alkoxy pyrophophato
coupling agent) on mechanical properties of composites made from
HDPE/EVA/Mg(OH),/ Composites is reported here. The coupling
agent in the form of solution (1.5%) was used for treatment of the
filler .The treatment resulted in enhancement of mechanical properties
of composites when compared with composites containing untreated
Magnesium hydroxide. The properties under consideration were
tensile strength, modulus at (%) elongation at break, elastic modulus,
hardness, etc. Although good reinforcement was observed due to
treatment of 1.5% coupling agent, observed was very much
remarkable by its comparing to untreated once. Comparison of
properties of composites filled with treated and untreated Magnesium
hydroxide established that the treatment of Magnesium hydroxide
imparts better reinforcing properties. The properties under
consideration were tensile strength, (%) elongation at break, elastic
modulus, hardness, etc. Tensile strength was improved by 19.10%,
(%) elongation at break was improved by 9.01%, elastic modulus was
improved by 100%, while hardness was improved by 0.5%, at (0.14)
volume fraction.
Keywords: Titanate Coupling Agent, Mechanical Properties of
Magnesium hydroxide, HDPE/EVA/Mg(OH),/TCA-114.

INTRODUCTION

Many engineering polymer materials are multiphase systems. Polymer blends
are physical mixtures of structurally different homo- or copolymers. Polymer
alloys may be considered as a subclass of polymer blends and is a term that
describes multiphase polymer systems with a modified interface [1]. The
addition of fillers can significantly change the mechanical characteristics of a
material. However the existence of fillers is sometimes essential for
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maintaining the mechanical integrity of a material. Some of these additives, such as the
coupler/coupler solvent dispersions or the latex, were prepared in solutions and could not
be easily extracted to form solid films for evaluation [2]. Coupling agents are additives used
in reinforced and filled plastic composites to enhance the plastic—filler-reinforcement
interface to meet increasingly demanding performance requirements. In general, there is
little affinity between inorganic materials used as reinforcements and fillers and the organic
matrices in which they are blended. With silicate reinforcements, silane coupling agents act
by changing the interface between the dissimilar phases. This results in improved bonding
and upgraded mechanical properties [3].

Magnesium hydroxide as a filler play a key role in modifying and enhancing the
mechanical properties of rubber, ceramic, paint, plastic and other industries [4-5 ].

It is reported [6-8] that titanate coupling agents are considered useful as promoters of
adhesion between mineral fillers and organic matrix. These additives provide improved
mechanical strength as well as chemical resistance to composites. the Titanate coupling
agent with the appropriate functionality provide chemically bonded coupling agent between
this mineral filler particles and the plastic network and is responsible for the improved
reinforcing action of mineral fillers.

In this work the effect of titanate coupling agent on mechanical properties of composites
made from and Magnesium hydroxide (treated and untreated) has been studied. Treated
Mg(OH), is prepared by mixing 1.5 gram of titanate with 100 g of Mg(OH), , while
untreated does not content coupling agent. Composites of HDPE/EVA with treated and
untreated Mg(OH), were prepared in various loadings . The magnitudes of properties of
composites containing treated and untreated filler are compared.

Tensile strength, (%) elongation at break, elastic modulus, hardness, etc. are used to
study the mechanical properties of prepared polymer composites.

EXPERIMENTAL
Materials

High-density polyethylene (HDPE, 5502#, MFR=0.35g/10min) was from Daelim, Korea,
Ethylene vinyl-acetate copolymer (EVA, 8450#, VA=15%wt, MFR=1.5g/10min) was from
Nippon, Japan. The filler magnesium hydroxide (Mg(OH),, average particle size=2um)
was obtained from Dalian Yatai Science and Technology New Material Co.Ltd. , China,
Titanate coupling agent [(TCA-114)] was obtained from Anhui Tianchang Organic
Chemical Plant is the organotitanium pilot base of Shanghai Institute of Organic Chemistry.

General characteristics Ethylene vinyl-acetate copolymer, general Characteristics of
High Density Polyethylene, Physical characterization of Titanate coupling agents (TCA-
114), General Properties of Magnesium hydroxide, are reported in table 1, 2 and 3
respectively.

Table (1): General Characteristics of Ethylene vinyl-acetate copolymer.

Trade Name NUC 8450, Nippon Unicar Co ,Ltd
Appearance White

Mooney Viscosity (100°C) | 40

Specific Gravity (g/cm’ ) 0.94

Melt index (g/10 min ) 0.1-10

Ash Content (%) 0.3
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Table (2): General Characteristics of High Density Polyethylene.

Trade Name HDPE, 5502 , Daelim, Korea
Appearance White

Specific Gravity (g/em®) | 0.96

Melt index (g/10 min ) 0.05-0.8

Table (3): Physical characterization of Titanate coupling agents (TCA - 114).

Chemical Name mono-alkoxy pyrophophato coupling agent
Typical purity (%) | 99

Physical form Liquid

Color light yellow viscous liquid

Density (GB4472-84) D30 About 1.03g/cm3

Flash point (°c) (GB37-77)open 50
Refractive index (GB6428-86)ND30 About 1.45

Viscosity ( cp) (GB265-70) 30 About 300mm/s
pH 3
Solubility Isopropyl alcohol, xylene, Toluene, DOP, Mineral oil, MEK .

Table (4): General Properties of Magnesium hydroxide .

Name Magnesium hydroxide
Molecular formula Mg(OH)

Molar mass (g/mol) 58.33

Appearance White solid

Melting point (°C) Decomposes at 623 K (350 °C)
Density (g/cm?®) 24

Solubility 0.0012 g in 100 g water

pH 6.5-7

Treatment on Magnesium hydroxide by Titanate Coupling Agent

The coupling agent (1.5g) was mixed ¥ with isopropyl alcohol (100 ml) to make a
solution for applying to filler (100 g). 1.5 grams of coupling agent was used per 100g of
Magnesium hydroxide. The filler (Magnesium hydroxide) was mixed with the solution of
coupling agent in isopropyl alcohol with stirring to ensure uniform distribution of the
coupling agent, mixing continued for 30 minutes. The treated filler (Magnesium hydroxide)
was then dried at 100 °C in an oven for about 6 hours to allow complete evaporation of the
alcohol.

Preparation of composites

EVA/HDPE/Mg(OH),/TCA-114 composites were prepared via melt compounding at
160 °C in ThermoHaake rheomixer with a rotation speed of 60 rpm, and the mixing time is
6 min for each sample. The mixed samples were transferred to a mold and preheated at
180 °C for 15 min, then pressed at 20 MPa and then successively cooled to room
temperature while maintaining the pressure to obtain the composites sheets for further
measurements. Before mixing, all the components were dried in vacuum oven at 80 °C for
at least 12h.
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Table (5): Compounding Recipe For HDPE/EVA/Mg(OH), / TCA-114.

Volume Fraction of Composites |[EVA /HDPE (Wt — g) Mg(OH)2 (Wt—g)
0.00 25/25 =50 0.0
0.04 22.5/22.5 =45 5
0.09 20/20 =40 10
0.14 17.5/17.5 =35 15
0.21 15/15 =30 20
0.28 12.5/12.5 =25 25
0.37 10/10 =20 30
0.48 7.5/7.5=15 35
Filler (Treated &Untreated ) Variable ( 0.0 — 0.48 Volume fraction )
Curing Time (min ) 15

Curing Temp (°C) 180

Scanning electron microscopy (SEM)

The SEM micrographs of samples were observed by JEOL JSM-5510 scanning electron
microscope. The samples are chosen after the tensile test. The content of
HDPE/EVA/Mg(OH), at 0.48 Volume fraction . The surface of the treated and untreated
samples was coated with a thin layer of gold to avoid electrostatic charging during
examination. Photographs of representative areas of the sample were taken at 5000X
magnifications.

Measurement of Mechanical Properties

Mechanical properties such as tensile strength, elongation at break, elastic modulus were
determined by subjecting dumbbell shaped specimens (in confirmation with ASTM D —
638) to a universal testing machine (Shenzhen Reger Instrument Co. Ltd, China). The
sheets from which specimens were cut had been conditioned for 24 hours prior to
subjecting to universal testing machine (100 kg load cell), at a crosshead speed of 50 mm /
min. Hardness was measured on Machine —-LX—-A ,produced by Shanghai , Liuzhong
meterage , factory .

RESULTS AND DISCUSSION

Tensile strength

The dependence of the tensile strength on volume fraction of magnesium hydroxide is
represented in figure 1. It is seen that on increasing the volume fraction of (both treated
and untreated) magnesium hydroxide , the tensile strength increases up to a certain value
and it declines .The peak values of tensile strength of the composites correspond to 12.5
MPa and 10.5 MPa for treated and untreated Magnesium hydroxide composites
respectively. It is noteworthy that the tensile strength of composites filled with treated
Magnesium hydroxide at 0.14 volume fraction is 1.19 higher than that of untreated
Magnesium hydroxide composites.

Modulus at (%) elongations at break

The dependence of modulus at (%) elongation at break with volume fraction of treated and
untreated HDPE/EVA/Mg(OH), Composites is depicted in Fig. 2. In the cases modules for
treated one increased initially, attained the maximum value for particular value of
concentration of fillers and decreased. The modulus of treated magnesium hydroxide at
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filler.

0.14 volume fraction is about 10.01 times higher than that of untreated magnesium
hydroxide .The rate of increment in the property with increasing volume fraction of the
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Figure (1): Tensile Strength of the Treated & untreated EVA/HDPE/Mg(OH),/TCA-114,
Composites.
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Figure (2): Elongation at break of the Treated & untreated EVA/HDPE/Mg(OH),/TCA-114,
Composites.
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Elastics Modulus

Figure 3 shows the dependence of elastics modulus on concentration of treated and

untreated filler in HDPE/EVA. It is seen that, Elastics Modulus of both treated and

untreated Mg(OH), -EVA composite increased on increasing the concentrations of fillers .
The elastic modulus of treated magnesium hydroxide at 0.14 volume fraction is about 2

times higher than that of untreated magnesium hydroxide .The rate of increment in the

property with increasing volume fraction of the filler.
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Figure (3): Elastic Modulus of the Treated & untreated EVA/HDPE/Mg(OH),/TCA-114,
Composites.

Hardness

Figure 4 shows the dependence of hardness on concentration of treated and untreated filler
in HDPE/EVA. It is seen that, hardness of both treated and untreated Mg(OH), —
HDPE/EVA composite increased on increasing the concentrations of fillers, with a
constant rate of increment for composites containing treated and untreated filler (separately)
as evidenced by constant and identical slopes of the lines (figure 4). The hardness of treated
magnesium hydroxide at 0.14 volume fraction is about 1.01 times higher
than that of untreated magnesium hydroxide .The rate of increment in the property with
increasing volume fraction of the filler.

SEM of Composites

The SEM photomicrographs of filler magnesium hydroxide and Titanate coupling agent are
shown in plate 1&2. It is clear from these photographs that untreated magnesium hydroxide
and Titanate coupling agent show tendency to form agglomerates. SEM of
HDPE/EVA/Mg(OH), / Composites are shown in plates 3-7 . Untreated composite fracture
shows non -adhesive appearance and formation of agglomerates while treated composites
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show a very uniform distribution, regular, adhesive appearance indicating further
enhancement in polymer—filler attachment.

7 | —eo— Treated HDPE/EVA/Mg(OH)2/TCA-114 Composites |

. . . . .
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Volume fraction

Figure (4): Hardness of the Treated & untreated EVA/HDPE/Mg(OH),/TCA-114, Composites.

Plate (2): SEM of Mg(OH)2/TCA-114 Composites.  Plate (4): EVA/Mg(OH),.
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Plate (5)

Plate (7): HDPE/EVA/Mg(OH), TCA-114 Composites.

CONCLUSIONS

Treated Magnesium hydroxide composites showed improvement in mechanical properties
and the mechanism of adhesion due to titanate coupling agent is proposed for Magnesium
hydroxide as filler.

The treatment of Magnesium hydroxide with titanate coupling agent has effected
magnitudes of (%) elongation at break, tensile strength and elastic modulus and hardness of
HDPE/EVA/Mg(OH), / Composites. The filler treatment proved to be beneficial by
enhancing polymer — filler adhesion as evidenced by SEM study. Considering the cost of
the filler and the improvement in properties, the treatment is advisable.
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Distribution of Aliphatic Hydrocarbon in Coastal
Surface Sediments from the Red Sea of Yemen

Nabil A. A. Al-Shwafi

Earth and environmental sciences department, Faulty of Science, Sana’a University

ABSTRACT

During the field work the author has collected samples, but the
identification of oil and oil by—products accomplished at the lab. .The
concentration of Aliphatic from 22.8 pgg™ at Al-Salif Station to 21.72
ngg! At Ghurirah station. The unresolved complex mixture (UCM)
represents components resistant to weathering and Dbacterial
breakdown. This pollution is a consequence of localized oil operation
and/or heavy ship traffic. However, some aliphatic hydrocarbons were
sourced by natural biogenic processes by marine algae and
phytoplankton.

Keywords: Aliphatic Hydrocarbon, Red Sea and Sediments.

INTRODUCTION

Republic of Yemen is one of the seven countries, which have shoreline on the
Red Sea; the shoreline of Yemen is an extension of the Red Sea shoreline
located in the southeast section of the Red Sea. It extends from Midi in the
north to Dhubab near Bab-El-mandab. The season of the monsoon winds
drive the upwelling and, in turn, cause a seasonal periodicity throughout the
food web. However, there are different types of impacts on the coastal and
marine environment of Yemen. These impacts are mainly caused by human
and developmental activities, which introduce pollutants to the marine
environment and cause the detraction of some special habitats. The most
widely recognized issue is that of oil-related pollution, where considerable
attention has been focused. However, other areas of concern include the
impact of growing industrial and domestic effluents, unplanned coastal
development as well as various miscellaneous anthropogenic activities such as
fishing, hunting and tourism.

No major spills have yet occurred in Yemen water. However, the potential
threat remains strong, either from shipping accidents or through problems at
oil transfer points along the coast (EPC, 1996).
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Offshore hydrocarbon exploration; As yet offshore production of gas or oil has started.
However, plans have been proposed, giving rise to the risk of possible oil spills, discharges
of oil-based mud and contaminated water.

The seawater is already polluted by oil and this pollution has, also, affected the beaches
in many countries all over the world.

Oil pollution has bad effects on plants; it may interfere with light penetration and
photosynthesis. The oil film has also an effect on gas exchange across the water surface.

Description of the Study Area

The Red Sea bibliographic information was extensively cited in Edwards & Head
(1987); Morcos & Varley (1990), and Sheppard et al. (1992). Moreover, most of the recent
information on the Yemen Red Sea coastal environment, flora and fauna was detailed or
quoted in IUCN (1987), Rushdi et al. (1991), and Dekker & Capelle (1994). The Red Sea is
a long narrow basin separating Africa from Asia, and extending from NNW to SSE
between latitudes of 30 °N to 12° 30°N almost in a straight line. Its total length is 1932 km
and average breadth is 280 km. The maximum breadth is only 306 km in the southern
sector near Massawa. It attains its minimum breadth of 26 km at the southern end in the
Straits of Bab El-mandab. The area of the Red Sea is 4.6 x 10° km? and mean depth is
about 500 m. The maximum recorded depth is 3039 m in the axial trough at 19° 35’ N, 38
°40’ E. The real separation of the Red Sea from the Gulf of Aden lies to the north of Bab
el Mandab near the Great Hanish Island. The bottom relief of the Red Sea can be divided
into the following regions; the coral reef zone, coastal shelves, the main trough, the axial
trough, the hot brines region of the Red Sea and the Straits of Bab el Mandab.

Mangroves are salt-tolerant trees usually found in association with mudflats. Globally,
mangrove ecosystems contain more than 60 species of trees and provide living space for
more than 2000 species of fish, invertebrates and epiphytic plants (Clough, 1993).There are
two types of mangroves in Yemen (Avicennia marina and Rhizophora macronata)

Yemen’s mangrove communities include faunal assemblages of fish, crab, shrimp
shells, clams, birds, and green turtles and it is important to productive organic carbon

The distribution of coral reefs along both sides of the Red Sea coast shows north-south
variations in both coral diversity and community structure. In the southern Red Sea, the
steady increase in muddy substrate and mangroves causes significant reef development to
be pushed out further from shore. Four factors are thought to be important in limiting coral
development in Yemen: 1) the rarity of hard substrates suitable for coral settlement,
because of the great depth of alluvial sediments on Tihama and shallow coastal shelf, 2) the
shallow bathymetry of the region combined with strong seasonal south-south-westerly
winds leads to rough weather that lead to destabilization of soft substrates, high turbidity
and sediment stress, 3) there may be localized salinity and sediment stresses resulting from
flash floods (IUCN 1987), and 4) the relatively high nutrient levels which promote algal
competition (Sheppard et al. 1992). Of these, the first is considered to be the most
significant limiting factor (IUCN 1987). Three types of coral formation along the coastline
were found during the IUCN survey (1987): fringing reefs, patch reefs and bottom reefs.
Reefs north of Al Hodiedah differ in their structure from those to the south. In general,
reefs in the north of Al Hudaydah were dominated by massive and encrusting types of
corals combined with some forest and foliose forms, except in few locations where soft
corals were dominant. South of Al Hodiedah, forest and foliose species become more
dominant. Percentage of coral cover ranges from less than 10% north of Hodiedah to over
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50% in the southernmost reefs near Al Mukha. Coral diversity is higher in the southern
region (more than 25 species) than in the northern part (about 10 species) of the Yemeni
Red Sea coast. A section of 100% cover of Galaxea spp, 200 m wide extending for several
kilometers were identified in the region between Al Mukha and Dhubab. Further, the
shallow reef rock substrate north of Al Hodeidah is dominated by the brown algae
Sargassum spp. and red calcareous algae, while Sargassum were rare or absent further
south.

4200 42,30 4300 4330 4400
— - - AT K A
LR e
] If;i-:-\-nz
161 - i
1530 -
1300 -
%
1430 -
%
o
1400 -
1330 - §
1340 -
1330~ - - e
I L < O O
G
1200 -
Figure (1): Location of selected sampling sites.
MATERIAL AND METHODS

Samples of surface sediment were collected between February 1999 and January 2000 from
Nine stations by Van Van grab samples (Fig, 1). As soon as the samples are acquired, they
were placed in glass jars and kept frozen until the time of analysis. A reference station (RF)
was selected at Al-Fazaa, being far from oil contamination. The procedure used for
extraction and analysis of aliphatic hydrocarbon in the surficial sediment samples were
based upon that of IOC (total organic carbon) (1976,1982). For the present work a Perkin-
Elmer Spectroflourometer was used. Blank determinations were carried out by repeating
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the procedure with pre-extracted samples. Lotus 1-2-3- we used to subtract the blank
spectra from the spectra of the samples. Using a calibration with Kuwait export blend crude
oil and the detector suspense was 45.8 mV at 360nm emission wavelength.

Percentage organic carbon (%TOC) was determined by the procedure proposed by
El-Wakeel and Riley (1957).

RESULT AND DISCUSSION

The distribution of aliphatic hydrocarbons in the sediment samples from the Red Sea coast
of Yemen are summarized in table 1. The range of carbon chain length of n-alkanes for the
sediment samples are C10 —C31. The bimodal distribution with two maxima around C17
and C27 suggest two different sources of hydrocarbons both biogentic and anthropogenic
(Fig. 2). Biogenic sources for hydrocarbons are indicated by the dominate of the odd carbon
n-alkanes (C15, C17, C25 and C29) which are synthesized by marine algae (Blumer, et al.,
1971; Hwang, et al, 2002), and higher plants (Matsumoto and Hanya, 1981; Lowe, et al,
2006). The presence of pristance and phytane in significant concentrations supports the
biogenic origin of hydrocarbon in these samples; it has been reported to be synthesized by
both zooplankton and fish (Burns,et al., 1982).

On the other hand, the anthropogainic contribution of hydrocarbons is evident from the
presence of the unresolved complex mixture (UCM) in all of the samples analysed. The
UCM represent components resistant to weathering and bacterial breakdown and its
presence in chromatograms has frequently been taken as an evidence of petroleum
contamination (Farrington, et al., 1977).

This study also shows the presence of even- carbon numbered n-alkanes, which may be
related to a contribution from artificial sources (Matsumoto and Hanya, 1981). The carbon
preference index (CPI), which is an important parameter in relation to hydrocarbon sources
(Mazurek and Simoneit, 1984) has a ratio close to unity and is assigned to a polluted
environment. CPI for the sediment samples ranged from ND in Al-Fazaa to 2.0 in Al-Salif,
which may indicate biogenic in these sediment samples.

The presence of squalane, a major organic constituent in polluted water, was intimately
correlated with anthropogenic sources of hydrocarbons (Matsumoto and Hanya, 1981).This
compound was encountered in all sediment samples of the Red Sea coast of Yemen. (Table
2) and may serve to indicate the polluted nature of the region. Burns et al., (1982) reported
elevated values of squlane in some sediment samples, which are constantly subjected to oil
pollution.

The sources of these hydrocarbons include disposal of automobile and industrial
lubricants, spillage from oil- storage facilities and leakage from motor vehicles (Al-Shwafi,
2000; Hamid, 1990).

From (Table 2), the % TOC ranges from 0.03 at Ghurirah station to 0.07 at Al-
Hodiedah station The concentration of Aliphatic hydrocarbon in surficial sediment of the
Red Sea coast of Yemen do not relate to % TOC.

CONCLUSION

In conclusion, the distribution of n-alkane (Aliphatic hydrocarbon) in surficial sediments
sample from the Red Sea Coast of Yemen were found to contain measurable amounts of
hydrocarbons. The components seem to be derived from both biogenic as well as
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A major fraction of petroleum consists of aliphatic hydrocarbons which may be used to
detect its presence in the environment. The local marine environment of Yemen is exposed
to a relatively high chronic input of petroleum hydrocarbons from industrial effluent,
sewage and oil spills.

Table (1): n-Alkane concentrations in surface sediments (pg/g”dry weight).

Table

Location Cip  Cii | Cip 1 Ci3 | Ciy | Cis | Cig | Ci7 | Cig | Cio | Cy
Midi 0.07 1 0.04 | 0.06 | 0.06 | 0.05]0.09|0.08]0.05|0.06|0.07|0.05
Al-Luhayah 0.06 1 0.04 | 0.05 | 0.4 |0.04]0.08]0.06|0.04|0.06|0.06 | 0.05
Al-Salif 0.0910.08| 0.8 | 0709 1.00] 1.1 |1.02| 1.3 | 1.6 | 1.07
Al-Hodiedah ]0.08 | 0.09 | 0.07 | 0.6 | 0.7 |1.00{1.00|1.02| 1.2 | 1.3 | 1.05
Al-Fazaa 0.02 1 0.01 | 0.01 |0.03]0.01]0.04|0.01]0.02{0.03|0.05]|0.04
Al-Khawkhah | 0.03 | 0.07 | 0.07 [0.09] 0.4 | 0.3 {0.09| 0.3 |0.07] 0.1 | 0.8
Al-mukha 0.0710.08] 0.08 | 0.5 | 0.8 109 | 1.0 [1.01] 1.1 [1.01] 1.1
Dhubab 0.0910.08 0.09 | 0.7 | 1.0 | 09 | 1.1 |1.09|1.07| 1.1 | 1.2
Ghurirah 1.0 109009 |08 1.1 ]1.0]12]11]11 12|13
Location Cou |Gy | Cp [ Cyy | Cos | Cos | Cop | Cog | Cy | Cap | Cyy
Midi 0.06 | 0.09 | 0.04 |0.020.080.09| 1.1 | 0.9 {0.07| 0.8 | 0.4
Al-Luhayah 0.04 1 0.08 | 0.04 |0.03]0.05]0.080.09]0.07]0.04] 0.7 | 0.3
Al-Salif 105/ 13| 1.8 | 1.7 [ 1310907 |14]06]| 13 ]1.09
Al-Hodiedah |1.03| 12| 1.6 |12 |06 | 04|06 |12 ]05] 12 0.8
Al-Fazaa ND | 0.01| 0.01 | ND [0.03]0.01]0.01 | ND |0.01 | ND | ND
Al-Khawkhah |0.09 |1 0.08| 0.4 | 0.1 {0.09| 0.7 |0.04| 0.1 | 0.6 |0.07 | 0.5
Al-Mukha 1.02 | 1.1 1.3 1.2 109]07]03]11 02/ 10 |0.09
Dhubab 1.0311.09| 1.3 |1.07]1.02] 09 | 0.7 |12 04 | 13 | 1.1
Ghurirah 1.0 | 1.1 14 104101009 |13 05|13 |12
(2): Pristane, Phytane, Squalane and Total n-Alkanes (pg/g-l1dry weight)
Sediments,CPI, UCM values and % TOC
Location Pristane | Phytane | Squalane | Total n-Alkanes | CPI | UCM | % TOC
Midi 0.02 0.06 0.04 4.72 1.1 ] 0.8 0.05
Al-Luhayah 0.02 0.01 0.03 2.46 09| 0.5 0.04
Al-Salif 1.01 0.9 1.2 22.8 20| 2.1 0.05
Al-Hodiedah 0.5 0.4 0.6 18.44 1.3] 1.6 0.07
Al-Fazaa ND ND ND 0.35 ND| 04 0.05
Al-Khawkhah | 0.03 0.01 0.09 491 0.5] 0.5 0.04
Al-Mukha 0.5 0.3 0.4 16.56 1.2 09 0.06
Dhubab 0.09 0.6 1.02 19.53 1.5] 1.6 0.04
Ghurirah 1.0 0.9 1.1 21.72 1.8 1.9 0.03

ND- Non Detection
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Figure (2): Chromatograms of aliphatic hydrocarbon in Red Sea sediment cost of Yemen.

RECOMMENDATIONS

It is recommended that a continuous monitoring program for the Red Sea coast of Yemen
should be formulated and conducted to ensure that the concentrations of Aliphatic
hydrocarbons remain within the baseline levels established during the present survey
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ABSTRACT

In this paper, the problem of providing a good computerized
monitoring system is discussed. As an application, Advanced
Monitoring System (AMS) is designed and built for this purpose.
AMS is an image processing, a soft real time system, which is
concerned with enhancement of the monitoring services with lower
cost and a high performance. It seems to be very broad area of
research as it relates to many important subjects of computer science.
The produced system has accomplished its intended functions and
services in trusted fashion.

1. INTRODUCTION

Since computer invention, there have been many persistent attempts to use it
in a range of areas. The common main goal is to achieve easier life by using
the modern technology. Day by day, computer has become the important
element in most of daily life activities such as education, medicine,
engineering, management...etc.

Today, digital image processing represents one of the most important
fields of the computer science. Here, the applications and needs of digital
image processing include very long list that contains: Games, Motion
Detection, Pattern Recognition...etc. The main issue of digital image
processing is the huge computation which might be required [1,5].

“Real time system is any system where a timely response by the computer
to external stimuli is vital". The term timely means that the real time system
runs tasks that have dead lines [2].

This work is an application of digital image processing in real time
environment that aims at developing an automatic monitoring software
system which can help in security purposes. The intended system should
process a stream of image frames. For the purpose of monitoring, an on-line
camera which is connected to the computer must focus on the monitored
place.



Development of Advanced Monitoring System in Real Time Environment K. S. M. Al-Wagih

Practically, the intended system is indeed a real time software system. Here, the task of
developing digital image processing software to work in real time mode takes its attraction.
This is actually because of time sensitivity and required huge computation.

AMS takes its importance because of the following reasons:

Firstly, monitoring rigid places is a hard human job, considering the time those humans
remain to monitor a needed place.

Secondly, there are some noticed cases at many places in which the computer is used.
However, no alert actions can be considered. It is just to use the computer screen in human
monitoring. Consequently, it is a computer abuse manner without high benefits.

Finally, full automated monitoring systems may achieve the monitoring targets but with
a huge costs.

AMS is a trial to solve the above problems with simple solutions.

It starts working when the user requests the monitoring via connected camera for
creating the base frame. Then, it starts monitoring services.

During the monitoring, the AMS senses any change in the monitored place, as a result
of this, it informs the user by running a suitable alert response. The other system response is
done by recording the occurred actions.

Digital image processing remains a challenging domain of programming for several
reasons. First, the issue of digital image processing appeared relatively late in computer
history, it had to wait for the arrival of the first graphical operating systems to become a
true matter. Secondly, digital image processing requires the most careful optimizations and
especially for real time applications. Comparing image processing and audio processing is a
good way to fix ideas. Let us consider the necessary memory bandwidth for examining the
pixels of a 320x240, 32 bits bitmap, 30 times a second: 10 Mo/sec. Now with the same
quality standard, an audio stereo wave real time processing needs 44100 (samples per
second) x 2 (bytes per sample per channel) x 2 (channels) = 176Ko/sec, which is 50 time
less [1,5].

Obviously, it could not use the same signal processing techniques in both audio and
image. Finally, digital image processing depends almost on definition of two dimensional
domain; this somehow complicates things when elaborating digital filters.

2. PROBLEM DETERMINATION AND OBJECTIVES DEFINITION

There are many problems associated with monitoring systems, which can be listed as
follows:

e The monitoring using human capabilities without computerized system is a
hard job.

e The computerized monitoring systems without any advanced services such
as (change detection, user alarm) are also not efficient systems, because the
users of those systems also need continuous watching of the monitoring
screen(s).

e The cost needed to develop an efficient monitoring system is very high,
because the hardware components will cost a lot of money.

Consequently, the main objectives of the AMS system are to:
e minimize human effort during the monitoring job;
e enhance the monitoring services by using the changes detection, recording
the changes and user alert services;
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« reduce the cost of the computerized monitoring system, by using the normal
hardware attributes required for system work;

o make the monitoring more easily and more powerful; and

o allow the users of the monitoring systems to do another works during
monitoring such as reading.

3. SYSTEM DESIGN AND IMPLEMENTATION

The intended AMS has to perform the following basic functions:
e monitor the considered places;
o alert the user when any change has occurred during monitoring; and
o record the happened changes.
In addition, to provide system integration the following functions are included:
e user-friendliness;
o reliability; and
o efficiency

As any real time system, AMS Design Phase is very crucial, therefore the designer has
to make the desired design simple but highly efficient [2]. The design phase starts from the
general design specification toward more detailed design specification i.e., from top to
bottom.

3.1 General Design Specifications
The system picks up the input from a user and a connected online camera. Then, it

processes the input to produce some results that represent the output. Consequently, the
input falls into two categories. The first category is user's input (user name, user password
and system setting). The camera's input represents the second category of the intended
system input (captured frames). Here, the major component of the AMS system is said to be
Core Processing Unit (AMSCPU). The AMSCPU is responsible for most of AMS work
functions. Briefly, it gets the input from a user and camera. Then it applies the input to the
processing operations. Specifically, the AMSCPU is responsible for accomplishing four
main successive tasks. In those tasks, AMSCPU should firstly get user settings and check if
a base frame is captured. In case of no base frame, the user must acquire the base frame to
continue the work. Secondly, acquired frames via the connected online camera are
compared with the base frame. Thirdly, during the monitoring phase, if there is any change
detected in the acquired frame, then it alerts the user, and records a stream of frames that
have the detected change. All the previous steps are presented in the following points:

a. store each action in the log files; and

b. control the possible errors.
Side by side, the output could include:

a. informing the user with any performed action;

b. displaying the stream of captured frames;

c. storing to log files; and

d. Alerting actions.
Figure (1) summarizes the general view of the AMS system.
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Figure (1): AMS general view.

3.2 Detailed Design Specification

According to figure (2), it is easy to note that the AMS design is constructed by using
layering with modularity approach. Clearly, three main layers can be distinguished as in the
following:

1-  AMS Input Unit Layer (Upper layer);

2-  AMS Core Processing Layer (Middle layer); and

3-  AMS Output Unit Layer (Lower layer).

3.2.1 AMS Input Unit Layer (AMSIU)

The AMS Input Unit Layer is built of AMS Input Interaction Unit (AMSIIU). The
AMSIIU is one of the AMS system main components, which is responsible for acquiring
and processing user and camera input. In other words, AMSIIU should:

1. identify system input;

2. control possible input error;

3. deliver the received input to the lower layer; and

4. store the input actions to the log file.

According to the two input categories, the AMSIIU is divided into two modules
including User Input Manipulation Unit (UIMU) and Camera Input Manipulation Unit
(CIMU).
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The UIMU module is responsible for:
1. getting the configuration setting of the user;

2. getting the configuration setting of the system depending on the user’s needs;

3. sending user commands to Camera Input Manipulation Unit;

4. sending user setting to Camera Input Manipulation Unit;

5. sending User setting and/or system configuration setting to AMS Core Processing
Unit (AMSCPU);

6. informing user against the system errors; and

7. receiving commands come from AMSCPU.

The CIMU module is responsible for:

1. interfacing with camera device;

2. delivering acquired frames to the AMS Core Processing Unit (AMSCPU);
3. receiving and analyzing user commands;
4. sending connection states to the user;
5. sending connection commands to the AMS Core Processing Unit (AMSCPU); and
6. informing the user with the error(s) in the system.
7.

3.2.2 AMS Core Processing Unit Layer (AMSCPU)

The AMSCPU layer can be considered as the heart of the AMS system .This layer is
responsible for providing the most important AMS functions. The AMSCPU consists of
three separated and related modules including Input Interface Unit (ITU), Processing unit
(PU) and Output Interface Unit (OIU).

The Input Interface Unit (IIU) represents an interface to the AMSIU layer (Most Upper
layer). It performs the initialization of the PU services. Logically, IIU module is divided
into Camera Interface Unit (CIU) and User Interface Unit (UIU). The CIU is responsible
for manipulating the Camera Input Manipulation Unit output.
CIU consists of two parts:
=  Commands unit (Camera interface command unit. CICU) which is responsible
for receiving the CIMU unit and Processing unit (PU) commands, and sending
the command(s) to the appropriate unit(s): CIMU, Commander and Frame
Receiver; and
= Data manipulation unit (Frames Receiver) which is responsible for receiving the
commands from CICU and the data from CIMU, and sending the data to the
(Transformer in PU).

UIU is responsible for manipulating the User Manipulation Unit intended output. UTU
consists of two parts:

*  Command unit (User Interface Command Unit. UICU) which is responsible for
receiving the commands from the User Input Manipulation Unit (UIMU), and
Processing unit (PU), and sending the command(s) to appropriate unit(s)
(Recording Checker, UIMU and Commander in PU).
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Figure (2): AMS layered view.

= Data manipulation subunits which consist of:
- Base Frame Acquirer& fragmentary which is responsible for loading and
fragmenting the base frame.
- Recording Checker which is responsible for checking the recoding space and determining
the best path of the stream file.
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PU is the engine of the AMS monitoring services. Logically, PU consists of two main
subunits:

1. Command processing unit (Commander) which is responsible for routing the commands
inside the AMSCPU.

2. Data processing unit which is responsible for managing received data.

Data processing unit is in turn divided into six modules:

(1) Transformer which is responsible for filtering, transforming and transferring the
frames to the appropriate unit(s).

(2) Frame Fragmentary. The main role of Frame Fragmentary is to fragment the frames.

(3) Segment Threshold. The Segment Threshold is an important module, and its
importance dwells in finding the threshold value, which is the backbone of matching
process. Here, threshold value is computed via the Adaptive thresholding algorithm.
During its work, it has only one case, which receives the segment from Frame
Fragmentary.

(4) WBQuantization. WBQuantization module is responsible for quantizing the (white
black) frame segments from the filtered input frame. During its work, it has one case
which receives the segment from the Frame Fragmentary and then quantizes it.

(5) Segment Alias filter. Segment alias filter module is responsible for the linear
matching process. It has a case which receives segment from Frame Fragmentary,
then matches it by comparing the number of white pixels in it with the threshold
value.

(6) Frame Accumulator. Frame Accumulator is responsible for accumulating the filtered
and fragmented frame .During its work, it has a case which receives the segment
from the Segment Alias filter, and then reassemble the fragmented frame.

The next section demonstrates some algorithms that are used to implement the above

modules.

The OIU unit is the interface between the AMSCPU layer and the AMSOU layer. It

manages the output coming from PU unit.

Briefly, OIU reforms the output to appropriate a suitable form for the outputting. It

consists of two main subunits:

I- Command manipulation unit is implemented by:

- Output Interface Commander (OICU) which is responsible for routing the
commands between OIU and PU.

2- Data manipulation units are implemented by:

- Change Alert;
Histogram Displayer;
Base Recorder (Gateway);
Frame Displayer (Gateway); and
- Filtered Frame Displayer (Gateway)

3.2.3 AMS Output Unit (AMSOU) Layer
AMSOU is responsible for manipulating the system's output. Normally, it receives the
output from (OIU in AMSCPU) and manipulates them.

3.3 AMS Implementation

AMS is an image processing and soft real time system. Therefore the computation
speed is more valuable than other processing constraints (space ...) .Here a programming
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language is a very sensitive factor. It affects the implementation of similar systems. The
decision is based on the used programming language facilitates. These facilitates can
support the implementation of the presented design. The needed facilitates should include:
1. the smallest size of the executive program image (.exe file);
2. high speed run time code;
3. abilities of good memory management; and
4. the power of interaction with the operating system
Regarding the above facilitates, (C++) programming language is the best choice .Due to
including graphical user interface MS Visual C++ 6.0 is used to the AMS implementation
[3,4]. The most important implementation constraints can be summarized as the following:
1. The monitored object must have a different color than the background
color in acceptable distance between these colors.
2. The monitored object must have an acceptable size, regarding the
monitoring camera qualities.
Figure (3) shows one of the ASM interfaces.

System setting | User account Hely About Exit -\

\
a buttan

Base frame

x|
A press the fiallwin toclose alert |

e g

Figure (3): Monitoring with alert.

As seen in Figure(3) above, when any change is detected (1), you will see the change in
the filtered frame (2) with the white color and the alert will be run. With this action, a
message box will appear with this message ("press the following button to close Alert") (3),
which allows you to stop the alert.

4. AMS IMAGE PROCESSING ALGORITHMS

Here, the researcher demonstrates some algorithms [1,5] which are used to implement the
data processing unit. These algorithms affect directly the performance of the AMS system.
In fact, the used image processing algorithms affect the AMS computation speed and
accuracy. That is why the considered algorithms have to be stated. On the other hand, many
improvements could be done in this area by enhancing or replacing a distinct algorithm.
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4.1 Adaptive Thresholding Algorithm
1- Transfer Segment i

v

Frame Fragmentary

For each received segment, do the following algorithm.
Adaptive thresholding algorithm.

Input: the segment

Output: adaptive threshold value of that segment

begin
I- compute the segment i histogram.
2-  Store the result histogram into matrix (Histo[ 256 ])
3- Y axis is the value in the Histo matrix ,and X axis
is the index of the Histo matrix..
4- Find Maximum Y value (MaxY) and it is index (MaxX).
5- Find Minimum Y value (MinY) and it is index (MinX).
6- The distance (d) equation is : (see specification).

d=root (Square (MaxX - MinX) + Square (MaxY - MinY) )
7- initialize the threshold value .
MinX-MaxX)( r=(MinY-MaxY)/
Threshold= MaxX-1
MaxY=r*(Threshold — MinX) + (MinY)
newX =(y— MinY + (MinX *r) ) /r
MinY =Histo [Threshold |
/* Compute d_threshold */
d_threshold = root (Square (Threshold - newX) + Square (newY
- MinY) )
8- search for the threshod value
For i =MaxX-2 down to i>MinX
begin
y=r(i— MinX) + (MinY)
newX =(y — MinY + (MinX *r) ) /r
newY =Histo [i |
/* Compute di  */
di = root (Square (i - newX) + Square (newY - MinY) )
if di>d_threshold then
begin
Threshold=i
d_threshold=di
end if
end for
9- Send the threshold value to the WBQuantization unit.
end
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4.2 WBQuantization Algorithm

Frame Fragmentary 1- Transfer Segment

l

1-  Get the threshold value (Threshold) of the segment i (Frame_Seg)
from the Segment Threshold unit.
2- Get the segment i (Base_Seg )from the Base Frame Acquirer&

fragmentary.
3- Compute the difference (D)between the colors in the (Base_Seg and

Frame_Seg)

begin

For i=0to Base_Seg.width-1
Begin
For j=0 to Base_Seg.hieght-1
Begin
Cl=getpixel (Base_Seg,i,j)
C2= getpixel (Frame_Seg,i,j)
/*
get RGB values from CI and C2 ,respectively and store them in the
RI1,G1,B1 for Cl ,and R2,G2,B2 for C2
*/

D(Cl,CZ):\[(RI—RZ)2 +(G1-G2Y +(B1-B2)?
4- Quantize the Frame Seg into white black segment (WBSegment)

if D>= Threshold then
begin
setpixel (Frame_Seg,i,j, WHITE)
else
setpixel (Frame_Seg,i,j,BLACK)
end if
end for
end for

5- Transfer the result segment (Frame_Seg ) to the Segment Alias filter
end

70



TUJNAS, 2009 A(1) 61-74

4.3 Segment Alias Filter Algorithm

Transfer Segment i

Frame Fragmentary

Begin

I-  Get the threshold value (Threshold) of the segment i
(Frame_Seg) from the (Segment Threshold unit).

2-  For each pixels in the segment
Begin

If the number of the white pixels >= threshold then
Begin

Make all pixels in the segment white
WBsegment_state=1
Else

Make all pixels in the segment black
WBsegment_state=0

End if
End for

3- transfer the result segment and it's WBsegment_state to the
Frame Accumulator unit

end.
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4.4 Frame Accumulator Algorithm

Segment Alias filter Transfer ﬁlteredlSegment i and WBsegment

Begin
Change_Rate=0
1-for every received segment

-store it temporary until last segment has been received

if WBsegment state =I then

begin

Change_Rate=Change_Rate+1

End if
2-reassemble these received segments into the frame
Change_Rate = Change_Rate / number of segments in the frame
3-transfer the assembled frame and Change_Rate to the Change Error
Accumulator
4- transfer the assembled frame to the Filtered Frame Displayer in OIU
End.

Note: reassembling algorithm is the opposite of the fragmentation
algrothim(see Base Frame Acquirer& fragmentary section above).

5. DISCUSSION, CONCLUSION AND FURTHER WORKS

In this section, some important discussion is given to ensure the AMS assessment.
Then, the conclusion is provided. After that, some ideas for further works are derived.

5.1 Discussion and Conclusion

There are many challenges in image processing applications, especially the applications
that work in a noisy environment, but they also have the motivation and good research
areas to carry on. AMS has been considered the situations of Noise Analysis and
Cancellation, Image Thresholding and Computation Speedup.

The noise that AMS system processes is an Amplified type. This type of noise can be
canceled by smoothing and blurring the image to balanced form, i.e. saving image form and
removing the noise. However, some colored noise may still be in the smoothed image. So
gray scaling is used to remove that noise.

Finding the image threshold value can be simple, but the computed value may not be
precise depending on the image thresholding technique. There are many techniques that
could be used to find image threshold. The AMS system uses Triangle algorithm (due to
Zack). This algorithm is very efficient in finding threshold value, but when applying this
algorithm on the image as a whole block, the computed threshold value may not be efficient
in matching process. However, by applying it in region by region of the image then
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calculating the regions threshold values will improve the matching process. This is done by
using region by region matching.

One key element of the real time systems succession is the implementation algorithm
that is used. The major challenge in designing efficient implementation algorithm is the
application nature. In image processing applications, many processes are usually performed
on the same image. In other words, the processes are performed on the same array as
serious procedures which may increase the computation time. So, AMS system uses the
parallelism technique when loading the image from camera to memory.

Here, it is important to clarify that the system in question has been checked for a
suitable time at the laboratories of Faculty of Computer Science and Information System,
Thamar University. As a result of this, the researcher can conclude clearly that the built
AMS system can indeed do its function and provide the intended services of monitoring in
real time environment.

5.2 Further works
As any security system, AMS system may have some imprecise issues. For example,
finding threshold value may not be very effective regarding some mathematical approaches.
So there are more powerful development approaches that can be applied to AMS system to
increase its efficiency on achieving monitoring functions.

Suggested further development approaches include Thresholding by minimizing
fuzziness.
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ABSTRACT

This paper deals with target tracking using o B Tracker. Some of the
theoretical properties of this classical tracker are discussed and the
problem of selecting the suitable o and B parameters is studied. Two
well known classical methods of estimating o and B parameters are
veiwed and another three new algorithms of estimating these
parameters are suggested. Some simulation experiements are
performed in the cases of white noise and color noise to check the
accuracy of the classical as well as the new ones. The performance of
our new suggested algorithms seems to be very well.

1. INTRODUCTION

The o B tracker is a very simple filter still used in many tactical military
systems although it has been used firstly in tracking radar at the early of
1960’s. This tracker has an excellent performance for tracking non-
maneuvering targets. Because of its simplicity, it is often considered as a
candidate filter (Bhagavan and Polge [1974] and West and Blair [2001]).

o P tracker is one of the type fading memory filters with fixed gain and it
can be implemented recursively. i.e., data received in the past are included in
the present estimates (Hanna [1989]). This tracker is one step ahead predictor
of position that uses the current error in order to predict the next position.

Sklansky, in his seminal paper, analyzed the behavior of an a B tracker
(Sklansky [1957]). His analysis of the range of values of the smoothing
parameters o and [ which resulted in a stable filter constrained the
parameters to lie within a stability triangle. He also derived closed form
equations to relate the smoothing parameters for critically damped transient
response and the ability of the filter to smooth white noise. Following his
work, Benedict and Brodner [1962] used calculus of variation to solve for an
optimal filter which minimizes a cost function which is a weighted function
of the noise smoothing and the transient ( maneuver following ) response
bringing a constraint to the optimal filter. Schooler [1975], discussed the
inaccuracies of o [ tracker and modeled them; then he provided an optimal a
B tracker for the systems with modeled inaccuracies. Lefferts [1981] studied
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the correlation regions assumed of independent and Gaussian distributed error. He used a
dynamically varing correlation region to yield improved tracking performance.

In 1990’s there were many studies and researches related to o B tracker and further
improvement was obtained, (see for example Yosko and Kalata [1992], Aubree et al.
[1995], Llinas et al. [1998] and West and Blair [2001]). Anyway, tracking through o 8
tracker still is an attractive area, which needs rich analysis and improvement.

The usefulness of a P tracker as compared to others with superior performance lies
mainly in the ease of implementation and limited computational requirements. This means
that it may be needed as a result of computational limitations if the sampling interval is
short, or if many targets must be engaged (Leffertds [1981] and Hanna [1989]). a B tracker
provides a good performance for non-maneuvering, constant velocity targets. It has the
ability to deal with a maneuvering target if it is modeled as a constant — velocity system
with random maneuvering.

However, a [ tracker is just one step ahead position predictor; this restricts the ability to
predict the target path through next n steps of times. It has fixed coefficient parameters, so
its gain is not adaptively hanged it has little capability to track severely maneuvering targets
(Bhagvan and Ploge [1974] and Lefferts [1998]).

It is well known that it is not possible to select smoothing parameters on line which are
optimal in all cases, so it is frequently necessary to use several sets of smoothing
parameters to achieve a practical system. The o [ tracker however, is obtained by
neglecting the acceleration term in the equation of motion, the manner that affects dealing
with maneuvering targets. This work therefor, is trying to minimize the problem by
selecting suitable values of a and B parameters, on line with minimum error.

2. a p TRACKER

The form a B tracker equations can be drived from Newton’s laws of motion. Consider the
motion of point mass with constant acceleration. It is well known that this motion is
described by integrating the Newton’s First Law.

Let x(2) denotes the position of a point mass at time t, then the equation of motion can
be reduced to ( Llinas et al. [1998] ) :

x(£) = x(0) +v(0)t +Lar* ( 1)

where x(0) is the initial position, v(0) is the initial velocity and a is the acceleration which is
assumed here to be constant independent of time. Now, if the acceleration is negligible then
the equation (1) can be written as:

x(1) = x(0) +v(0)t . ( 2 )

Assuming that we have measurements at discrete time points; say ¢ =/,2,.. . Substituting
the initial conditions x, and v(0) by the smoothed position x, and the smoothed velocity v,
respectively, then the following equation of one-step-ahead prediction is obtained ( Llinas
etal. [1998]):
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X, () =x, (O +Tv(6) =12, ( 3 )

where x,(+1) is the 1st-step ahead predicted position at time ¢,
x4(t)  is the smoothed position at time ¢,
vg(t)  is the smoothed velocity at time ¢,
T is the sampling time interval.

The innovation, or prediction error, at time ¢ is denoted by e(?) and defined as the

difference between the measured position x,(?) and the predicted position x,(%).
Le.:

e(t)zxm(t)—xp(t) t=1,2,.. ( 4 )

Assuming the ratio of the difference between the smoothed position and the predicted
position to the innovation is a constant, say a acting as a smoothing parameter of the
position and computed as:

Hence, the smoothed position can be obtained from the following equation:

x(D-x,(0)

a=
X, ()= x, ()

x,(O=x,0) +alx,O-x,0] =12 ( 6 )

Also similarly, the smoothed velocity can be obtained by using the well known physical
law : velocity = distance / time , and letting :

v.()-v,(t-1)
x,(O-x,) /T «C 7))

I

Then the smoothed velocity equation is given by:

v (O =v, (-5 [, 0-x,0] =12 ( 8 )

3. INITIALIZING THE o p TRACKER

o P tracker is a recursive filter as the prediction equation (3) is in recursive form, this means
that it needs to be initialized. Two measured target positions are required to determine the
initial smoothed velocity, causing the target position prediction begins at the third time step.
The measured position is considered to be the initial predicted target position till the second
time step. The initial smoothed velocity is calculated as (Llinas et al. [1998]):
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X (2) =X, (1)

v,(2)= 9
«(2) T ( )
The first predicted position is then calculated as:
X,(3)=x,(2)+Tv,(2) . ( 10 )

Figure (1) illustrates the track initialization. It is clear that the initial innovation is zero
and the smoothing parameters have no influence of the initial prediction.

O——10O Predicted path e
O-----0 Actual path Jot

Figure (1): Track Initilization.

4. STABILITY ANALYSIS

The regions of stability at different transient response characteristics of a 3 tracker can be
specified in the o B space. Writing equations (3), (6) and (8) in the z-domain and
substituting x; and v, into the prediction equation (3) yielding the transfer function of the a
B tracker in the z-domain G(z) as follow ( Llinas et al. [1998] ) :

B a(z-1)+ &
O e per(—a) 1)

which can be used to determine the region of stability of the a [ tracker. Stability requires
that roots of the characteristic polynomial lie within the unit circle in the z-domain. The
characteristic polynomial is given by the denominator of equation (11). To prove that the
roots lie within the unit circle, one can transform equation (11) into the w-domain, mapping
the unit circle of the z-domain to the left half plane of the w-domain and applying one of
the known stability criteria in continuos domain. Another approach is to check the stability
directly in the z-domain using Jury’s Stability Test.

The Jury’s Stability Test can be used to analyze the stability of the system without
explicitly solving for the poles of the system. Therefore, it is used to determine the bounds
on the parameters which result a stable transfer function in the z-domain.

Llinas et al. [1998] showed the stability region of the a B tracker is defined by the
following three constraints:
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(@) 0 < a < 2 , ( 12 )
(ii) B > 0 and ( 13
(7ii) 20+ < 4 ( 14 )
The characteristic polynomial is:
Z+(a+pf-2)z+(1-a)=0 ( 15 )
and the roots of this characteristic equation are:

2
Zl:—(a+,8—2)+\/(a+ﬂ—2) “di-a) (16 )

2

2

Zz:—(a+ﬂ—2)—\/(a2+ﬂ—2) ~4-a) (17 )

Critical damping is obtained when z;=z,1.e. when

(a+B-2) -4(l-a)=0 ( 18 )
i.e. when
a+pf-2=21-a ( 19 )
i.e. when
B=2—a+2Wl-a . ( 20 )

Equation (20) is valid for all a < / and the system is oscillating if the poles in equation
(11) contains a non-zero imaginary part.

Llinas et al. [1998] have shown that when a > 1 , then the roots of the equation (15) are
never negative so the above approach can not be applied. Hence, the final stability
boundaries are:

0 < a £1 and ( 21
p=4-2a . (22 )

Figure (2) shows the stability region of a B tracker.
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P
ALPHA

Figure (2): Stability Region of a p Tracker.

5. CHOICE OF o AND p PARAMETERS

In this section we describe the standard methods of selecting a and  parameters. Also,
three new methods are suggested.

5.1 CLASSICAL METHODS

The classical a B tracker is designed originally to minimize the mean square error in the
filtered position and velocity. The problem with o B tracker is that its design implies a
compromise between good noise smoothing, i.e. required small o and f, and good
maneuver following capability, i.e. required large o and f values (Hanna [1989]). One of
the well known estimates of a and f parameters are (Llinas et al. [1998]) :

0 < a <1 ( 23 )
f=a*/( 2-a ) ( 23 )

Now, the main objective here is to use the possibility to change o and f parameters
during confirmed tracking. Thus, the unknown target maneuvers must influence the o and g
parameters by increasing swiftness or stability according as the target is accelerating or not
(West and Blair [2001]). Hence, the other criterion for selecting the o and f parameters is
based on the best linear track fitted to the radar data in a least squares sense. This is leading
to use the evolutive parameters which are given as (Skolink [1981] and West and Blair
[2001]):

&:M , ( 24a )
nn+1)

,3_ 6

_n(n+1) ’ (240 )

where n is the sequence number of the target measurements and n > 2.
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5.2 NEW SUGGESTED METHODS

In the last subsection, we have considered two classical methods for estimating a and S
parameters. The first method (M1), based on selecting a given value of the parameter o
from the interval (0, I), usually near zero; say a=0.05 or a=0.0l, and then the
corresponding value of f is obtained from the equation (23b). The second method, (M2)
based on calculating the estimated values of o and f as functions of the available number of
measurements 7.

We describe now three suggested methods for estimating a and . The first suggested
method, method 3 (M3) is based on the two estimates of S obtained by the previous two
methods. A linear combination of two estimated £ from the equations (23b) and (24b) can
be considered as alternative estimate and denoted by ;¢ .This suggested estimate is defined
as:

Bic=wh+(1-wp ( 25 )

where w is a given weight such that 0 < w < [ . The choice of w can be based on
optimization strategies such as the minimization of the mean square error or the
minimization of the mean absolute error.

The statistical properties of f;¢, like unbiasness and consistency, can be studied if the
statistical properties of #~ and 8~ are known. If both #~ and " are unbiased estimates of j,
such that

E(B)=E(P)=EP)
and E( . ) is the expectation operator. Then, it is easy shown that S, is also unbiased
estimate of §, i.e.,

E(B,)=EWB + (1-w)p]
=wE(B) +(1- w)E(f)
=wph+(1-w)p
=

On the other hand, when we take the variance operator of both sides of (25), and
assuming that £~ and " are independent, then

var(B, ) = w? var(B) + (1 - w)* var(B)

Hence, if #~and " are consistent estimates of 5, then
Var(ﬁ), Var(ﬁ) -0 as n—oow
Therefore,
var(B; ) >0 as n—>oo

and ;¢ will be also consistent estimate of /.

To avoid the arbitrary choice of ¢, and also to obtain good maneuver following
capability, we can use the estimate (24a) for a, which is denoted by « .

The summary of the above discussion can be observed in the following algorithm.
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ALGORITHM (1) : o B Tracking by Linear Combination Method M3.

Step 1: Fix the value of o at oy .
Step 2: Calculate the value of " and " from equations (23b) and (24b), respectively.
Step 3: Search for optimal weight w, to obtain the optimal value of B¢

The second suggested method (M4) is called the adjusted a B tracker. In this method,
we suppose that there is a moving window which moves through the measurements during
o B tracker computations. Through the moving of the window, the optimal values of a
parameter is found for the measurements inside the window with respect to the window
innovation. The diagram in Figure (3) describes the adjusted a [ tracker.

Again, the value of corresponding f is obtained from equation (23b). The adjusted « and
p parameters are then employed for the next stage of tracking. To decrease the computation
time, the parallel approach maybe used in manner of calculating optimal « and f parameters
for a given window in parallel way during o B tracker computations. However, the
parallelism will be used clearly in the next suggested method.

The summary of M4 can be observed in the following algorithm.

Measurements —— Prediction
o B Tracker

A 4

Error

\ 4

Find optimal o for the
window

\ 4

Window

Figure (3): o p Tracking with Adjusting through Window.

ALGORITHM ( 2) : a B Tracking with adjusting through a window Method M4

Step 1: Fix the values of o and [ at a0 and p0 respectively.

Step 2: Track by a f tracker.

Step 3: While tracking, search for optimal o and f for a given window.
Step 4: Adjust a and p parameters by those in step 3.

Step 5: Go to step 2.

The third suggested method (MS5) is based on Parallel Processing principles. It is well
known that Parallel Processing is a computer trend for improving processing speed by
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doing more than one function at the same time. This is depending on Parallel Computers or
Parallel Processors (Wagih [1999]). The method M5 is called Parallel o 3 tracking, and it
supposes that there are K o B trackers each one is a fixed gain tracker but with different a
and f parameters. Tracking will be done through all those trackers in parallel manner and
the prediction with lowest innovation will be considered as the best prediction in the mean
square (or mean absolute) error sense (see Figure (4)). The number of the trackers is
constrained by hardware availability. Hence, as the number of the trackers increases, the
prediction will be more accurate and vice versa. On the other hand, if the tracking lies
between two neighbor trackers for long time, we can increase the trackers between them.
However, if the time interval between two measurements (sampling rate) is not too small,
MS5 can be simulated in the sequential mode easily.

The summary of M5 can be observed in the following algorithm.

Measurements
Pred. 1 Predicion
o B Tracker 1 —H
L ¢ oo 3] See
Pred. 2 ..
4>| a B Tracker 2 Prediction
: | Error 2 with
| ' the
I : Pred. K | lowest
:—>| o p Tracker K I:t Error Error

Figure (4): Parallel a p Tracking.

ALGORITHM ( 3 ) : Parallel a B Tracking Method M35.

Step 1: Prepare the K a [ trackers with different o.’s and f’s parameters.

Step 2: Track with all K a f trackers.

Step 3: At each time step, consider the prediction value with the lowest absolute error
as optimal one.

6. SIMULATION EXPERIMENTS

In this section we try to check the performance of the trackers discussed in the last section
through simulation approach. Ten sets of simulated radar data were generated, half of them
were corrupted by Gaussian white noise and the others were corrupted by Gaussian colored
noise. Each set of the data was treated by each five methods M1, M2, M3, M4 and M5.

To specify the major of optimality, we need to measure the distance between the true
position and the predicted position by each method. Usually, the Root Mean Square Error
(RMSE) is used in this context which is obtained as:
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sum(actual position— predicted positiorn)’ ( 26 )

RMSE=
no. of measured data

Figures (5) and (6) show comparisons between actual, measured and predicted track
using a f tracker by the five methods of selecting o and f parameters and for white and
colored noised corrupting; respectively. Figures (7) and (8) as Tables (1) and (2) show the
RMSE of these results in each case, again for white and colored noise corrupting;
respectively. A quick look at these two tables indicates the efficiency of the suggested
methods. It is clear that method M5 gives very lower RMSE than other methods.

pEbh TG R pEnr L WERSTHEER IR s
deeed] Predicted || J T Predced |
H Measured [} I Measured |
' ' . ' . ' Actual : : ' : ' . ' Actual g
500 000 800 0 500 1000 1900 2000 2560 3000 00600 1000 800 ©  §00 1000 1500 2000 2500 3000
e o TENTEIR IR 2210 Tracking By Alpha Beta Tracker M4
! 35
| s
: 25¢-
4 2r-
15
a i
ook 05 D R
‘:. ,:: E ' E . Predicted E
Q i H Op------ i b R Jl Measured ’I
' H . H : H - : H H H H Actual
05| 1 L L L L 1 ——— | 05 i i i i H i ; 2 j
‘500 -1000 500 0 500 4000 1500 2000 2500 @000 “f500 -1000 500 O 500 1000 1800 2000 2500 3000
4* 10° Tracking By Alpha.Eeta Tracker M5

heasured ||

A - i Pradicted ||
: : Actual

.0 i i i i i i ; i
Ofs00 000 500 0 500 1000 1800 2000 2500 3000

Figure (5): Tracking simulated measurements corrupted by white noise.

84



TUJNAS, 2009 A(1) 75-91

Figure (6): Tracking simulated measurements corrupted by color noise.
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RMSE - Wihte Noise

pap M1
map M2
Oap M3
oap M4
map M5

Mean

Figure (7): RMSE of the 5 methods — White Noise

RMSE -Colored Noise

Dap M1
map M2
Oap M3
Oap M4
map M5

Mean

Figure (8): RMSE of the 5 methods — Colored Noise

Table (1): RMSE of tracking white noised simulated data by 5 methods of a p trackers.

Experiment | Coordinates M1 M2 M3 M4 M5
1 X 28.4589 | 26.6355 | 26.6802 | 25.3460 | 10.4094
Y 291.7924 | 63.6673 | 66.8815 | 265.2983 | 17.7988
) X 45.8634 |47.2913 | 46.9485 | 26.1398 | 11.0342
Y 299.7238 | 55.5100 | 59.1243 | 268.2146 | 18.2989
3 X 34.2435 |29.6414 | 29.7098 | 31.4221 | 10.1660
Y 296.4985 | 60.3253 | 63.7537 | 268.3542 | 17.0756
4 X 40.6228 | 27.5558 | 26.8202 | 23.5749 | 11.5605
Y 299.8339 | 75.4845 | 78.4928 | 278.6082 | 19.1451
5 X 50.5104 | 53.6469 | 53.1669 | 22.7810 | 11.9972
Y 307.2010 | 61.0965 | 64.9569 | 278.5191 | 19.2215
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Table (2): RMSE of tracking colored noised simulated data by 5 methods of a p trackers.

Experiment | Coordinates M1 M2 M3 M4 M5
1 X 43.7560 | 44.4713 | 44.0580 | 25.6035 | 17.0891
Y 292.9631 | 78.7142 | 79.2807 |273.4808 | 21.6512
) X 77.0170 | 51.1982 | 50.0406 | 44.6987 | 17.2379
Y 277.4844 | 84.7149 | 84.5255 [259.9784 | 22.3588
3 X 43.2933 | 30.5868 | 29.9748 | 33.5310 | 17.4046
Y 295.8656 | 102.6156 | 102.3371 | 284.3615 | 21.0918
4 X 36.7597 | 39.6073 | 39.6211 | 36.5744 | 18.2052
Y 306.6647 | 79.9087 | 80.7844 |285.2135 | 23.2990
5 X 49.1139 | 53.1412 | 52.7067 | 25.1383 | 16.5149
Y 300.8425 | 85.0407 | 85.7739 |283.3336 | 21.0630

7. DISCUSSIONS AND CONCLUSIONS

In this paper we studied the classical a B tracker and focused our attention on the problem
of selecting the o and B parameters. Five methods of selecting these two parameters were
considered, two of them are classical, and the others are suggested by the authors of this
paper. These five methods are tested through simulation technique and based on
realizations of white and colored noise. The simulation exercise is applied on five different
experiments.

We start our discussion by considering the two classical methods M1 and M2, as the
base for the purpose of comparison. Table (3) shows the averages of the differences
between the RMSE obtained from each of the classical methods and each of the suggested
new methods and when the noise is white. Table (4) shows these averages but when the
noise is colored. It is quite obvious that these averages are positive in all cases except when
we compare M4 with M2 in the Y-coordinate. In fact, a statistical paired t-test is applied on
these differences and indicated a very highly significance difference in RMSE obtained for
these comparisons. Hence, we may conclude that our suggested algorithms are significantly
differing than the classical ones in the positive direction.

In order to see the respective efficiency of the suggested algorithms with respect to the
classical ones, we fix method M1 as the base. Then, we compute the percentage of change
of RMSE of each of M3, M4, and M5 (RMSEMi ;i = 3,4,5 ) with respect to that of M1
(RMSE);; ), which is defined as

_ (RMSE,,, - RMSE ,,,)

PC,
o RMSE ,,,

*100% ; i=345 . « 27 )

Table (3): The averages of the difference RMSE of Table (1).

Relative to | Coordinates M3 M4 M5
MI X 47713 14.0870 | 28.9063
Y 232.2810 | 27.3819 |280.7019
M2 X 0.3343 11.8137 | 25.9207
Y 3.5122 | -208.4113 | 44.9087
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Table (4): The averages of the difference RMSE of Table (2).

Relative to | Coordinates M3 M4 M5
Ml X 9.4102 16.8788 | 32.6976
Y 208.2237 | 17.4905 |272.8713
M2 X 0.5262 11.8695 | 26.5106
Y 0.5287 | -191.0747 | 64.3061

Tables (5) and (6) show the obtained values of PC;; and when the noise is white and
colored; respectively. Obviously, algorithms M4 and M5 give high and positive PC;;
values, e.g., 10.9382 means that RMSE of M4 is 10.9382 % lower with respect to M1.

From the previous tables we may draw a main conclusion that algorithm MS5 is the best,
then M4, and then M3.

Table (5): The percentage (%) of change of RMSE with respect to M1 - white noise.

Table (6): The perce

Experiment | Coordinates | M3 M4 M5
1 X 6.2501 | 10.9382 | 63.4230
Y 77.0790 | 9.0798 |93.9002
) X -2.3659 | 43.0050 | 75.9412
Y 80.2737 | 10.5127 | 93.8947
3 X 13.2396 | 8.2392 | 70.3126
Y 78.4978 | 9.4922 | 94.2409
4 X 33.9775 | 41.9663 | 71.5418
Y 73.8212 |1 99.0708 | 93.6148
5 X -5.2593 | 54.8984 | 76.2481
Y 78.8552 | 9.4433 | 93.7430
ntage (%) of change of RMSE with respect to M1 - Colored noise.
Experiment | Coordinates | M3 M4 M5
1 X -0.6902 | 41.4857 | 60.9446
Y 72.9383 | 6.6500 | 92.6098
2 X 35.0266 | 41.9626 | 77.6181
Y 69.5368 | 6.3088 | 91.9423
3 X 30.7634 | 22.5492 | 59.7984
Y 65.4109 | 3.8882 | 92.8712
4 X -7.7841 | 0.5041 |50.4751
Y 73.6571 | 6.9950 | 92.4025
5 X -7.3152 | 48.8163 | 66.3743
Y 71.4888 | 5.8199 | 92.9987
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Appendix: List of Symbols.

x |Target position coordinate. V' |Target velocity.

a [Target acceleration. T |Time instant.

x, [|Target predicted position. xy |Target smoothed position.

vs |Target smoothed velocity. T |Time period between two scans.

e |Prediction error. X, |Target measured position.

o |Position smooth parameter. B |Velocity smooth parameter.

z |Z-transform coefficient . G [Transfer function.

w  |Weight parameter in method 3. N |Number of measurements.

K |Number of af trackers in method 5. | RMSE |Root Mean Square Error.

O |Estimated o by method 1. B Estimated B by method 1.

O |Estimated o by method 2. [_3) Estimated B by method 2.
BLC Estimated B by method linear combination of methods 1 and 2.
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ABSTRACT

The study was carried out at Najaf abattoir and some nomadic areas,
for a period of five months , between January and May 2000 . A total
of (434) camels were examined clinically, and skin scrapings collected
from suspected animals for laboratory investigation. Sarcoptic mange
was diagnosed in (114) camels with an infestation rate of (25,
9%).The highest prevalence rate was recorded in January (38%), and
the lowest was in May (14.8%).

The main clinical findings observed included easlessness, intensive
itching, and the affected areas of the skin became hairless, thickened,
corrugated and grey in color. Regarding affected regions of the body
the highest incidence of mange lesions were recorded on the neck
(60.5%) and the lowest incidence were on the tail (5.2%).There were
no lesions observed on the hump.

Sex of animals showed no effect on the prevalence as well as the
severity of the disease. Regarding age, the higher prevalence rate of
the disease occurred in animals under 4 years of age.

INTRODUCTION

Mange is a very common and widely spreading disease of camels in most
camel rearing countries'”, including Iraq"®. 1t is a highly contagious obstinate
and debilitating disease” and zoonotic one V. The causative mite, Sarcoptes
scabiei var camel, is one of many definitive forms of Sarcoptes scabiei
.The cross infestation between different hosts occurred due to incomplete
host specitity of parasite®” The disease transmitted either by direct contact of
animals or by fomile like blankets or saddles. Climate and season of a year
have great bearing on the occurrence and spreads of mange . The disease is
more common in wet and colour weather, and spread slowly during summer
months ©* This study was carried out in Najaf abattoir and some nomadic
areas surrounding Najaf for a period of five months (January-May 2000) to
determine the prevalence of sarcoptic mange in camel, the effect of weather
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(month of the year) , as well as age & sex . The distribution of lesions on various parts of
the body was studied too.

MATERIALS AND METHODS

The study was conducted in two places:-

I-Abattoir of Najaf governorate: Through six visits /month, a total of (151) camels were

examined.

2-Najaf nomadic surroundings through two visits/month a total of (288) camels were

examined.

Collection and examination of Skin scrapings: skin scrapings were collected from all
suspected cases. After restraining of camels in recumbency position, the skin scrapings
were taken from edges of lesions by scalpel blade until blood oozed. Scrapings were mixed
with (10%) potassium hydroxide, heated to dissolve skin debries and after centrifugation,
the sediment were microscopically examined for the presence of mites "

RESULTS

During the five months of the study a total of (439) camels of various ages were examined
in two places .Of these (114) camels were infested with sarcoptic mites, i.e. an infestation
rate of 25.9% . Prevalence of sarcoptic mange according to a month of examination is
presented in table (1). The highest prevalence was recorded in the month of January with an
infestation rate of (38%) , and then months of February , March and April with an
infestation rate of (33.8%), (20.9%) and (20.9) respectively. The lowest prevalence rate
recorded, was in May (14.8% only).

The main clinical findings of sarcoptic mange in camels were restlessness, intensive
itching, scraching of the skin lesions by hind legs or by biting. The affected areas of the
skin became hairless, thickened, corrugated and grey in colour with a progressive loss of
body condition.

The distribution of skin lesions on camels body are shown in table (2). The highest
incidence of mange lesion occurred on neck region (60.5%) and the lowest occurred on tail
region (5.2%). There were no lesions observed on the hump region.

Number and infestation percentage of camels with sarcoptic mange on sex and age
bases are shown in table (3) .Both sexes were infested in the same way; and regarding age
of the infested camels the prevalence of disease was higher in animals under four years
(33.3%) than in animals over four years of age (18.5%).

Table (1): No. and (%) of infested camels during months of the study.

Month No. of camels examined No. & % of camels infested
January 92 35 (38%)
February 62 21 (33.8%)

March 43 9 (20.9%)

April 215 45 (20.9%)

May 27 4 (14.8%)

Total 439 114 (25.9%)
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Table (2): The distribution of sarcoptic skin lesions on 114 infested camels.

Body region No. of infected animals %
Head 40 35
Neck 69 60.5
Thorax 21 18
Forelimbs 25 21.9
Axellae 16 14
Rumps 33 28.9
Inguine 12 10.5
Hind limbs 9 7.8
Tail 6 5.2

Table (3): The effect of sex and age of camel on rate of infestation with sarcoptic mange.

Sex Age
female male Under 4 years | Above 4 years
No. of examined 256 183 207 232
animals
No. (& %) of 68 46 69 45
infested animals (26.5%) | (25.1%) (33.3%) (18.5%)

DISCUSSION AND CONCLUSION

The high prevalence of sarcoptic mange in camel is in agreement with Higgins ,A.J.
(1984) and Hassan, M.A.A.(1986) "? The high prevalence in the month of January, and
the low prevalence in the month of May is in agreement with the findings of others®*'?-'!"
A shorter hair with a cleaner animal skin toward the hot month of May will ensure an active
blood circulation and active sweat glands, and hence unsuitable circumstances for the
mange mites. The opposite is expected to happen during the cold and wet months of
January and February (-

The clinical signs observed during the study were recorded by Hassan, M.A.A.(1986)
and Lodha ,K.R.(1966) ®¥ | and the highly infested neck region is in accordance with
others"? . There were no lesions observed on the hump, as recorded by Basu, A.K; Aliyu
,A. and Mohammed ,A. (1995) "? . Sex of camels had no effect on the prevalence as well
as the severity of disease and this finding was noticed by Rathor M.S. and Lodha, K.R.
(1973) © too .The high prevalence of mange in camels under four years of age may be due
to skin tenderness ' .

Sarcoptic mange in camels has a high prevalence in Najaf province. The rate of
infestation with mange was higher in the cold and wet months. The neck was the mostly
affected region of the body. The disease is expected to occur in camels under four years of
age than in those above 4 years of age.
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ABSTRACT

Background: Primary cancer of the gallbladder has wide
geographical, ethnic and cultural variations with poor prognosis.
Currently, there is no study about gallbladder carcinoma in Yemen.
The aim is to detect the occurrence of gallbladder carcinoma in
Yemeni patients undergoing cholecystectomy.

Patients and Methods: A descriptive retrospective study of data of
940 patients operated for gallstones in two university hospitals in
Yemen between 2002 and 2006 was carried out with respect to results
of histopathological analysis of gallbladder specimens. There were
872 women and 68 men. Patients who have no histopathological
reports in their files were excluded. Histopathological reports of 838
patients were retrospectively investigated for gallbladder malignancy.
Results: Gallbladder carcinoma was detected in 4 female patients of
median age 66 years. No male patient was affected. Adenocarcinoma
was the variety found in all four cases. All four patients with
gallbladder cancer have history of longstanding gallstone disease.
Conclusion: The study supports the hypothesis that gallbladder
carcinoma is rare and mostly affects elder women with long-standing
gallbladder stones. The occurrence of gallbladder carcinoma in the
targeted sample is significantly less than that of the western countries.
Cooperation between surgeon, sonographist and histopathologist is
strongly advised, particularly when gallbladder malignancy is
suspected

Keywords: Cholecystectomy, Gallbladder, Cancer.
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INTRODUCTION

Primary cancer of the gallbladder was first described in 1777 by Maximillian DeStoll on
the bases of two autopsies as a relatively uncommon tumor and a highly fatal disease (1). It
is the most common malignancy of the biliary tract and the fifth common malignancy of
gastrointestinal tract /GIT/(2, 3). Cancer of the gallbladder , despite its rarity, is known to
vary greatly in incidence in different parts of the world and has also geographical, cultural
and ethnic variations (1, 6).

It accounts for less than 1% of all incident of cancer in the USA, (4,5) and 1-2% of
cholecystectomy specimens in the UK (4,5). The highest incidences are found in Native
Americans and South Americans as well (7.5 per 100 000 for men and 23 per 100000 for
women). However, the exact incidence of the disease in Yemen is still unknown.

Gall bladder (GB) cancer is primarily a disease of older women and has been associated
with many risk factors including obesity, female gender, high parity among women,
advanced age and ethnicity(2,5,6-14). The most common risk factor to gallbladder
carcinoma development is longstanding gallstones, which cause chronic inflammation and
chronic mechanical irritation in the wall of the gallbladder. This irritation maybe induced
by time mucosal dysplasia, which may progress to cancer in situ eventually invasive
carcinoma (2, 3, 7, 10). It is postulated that cancer of the gallbladder is associated with
presence of longstanding gallstones in 75% to 90% of patients (1, 2). Since the incidence of
gallbladder cancer in Yemen is still unknown and there is no enough information about it in
the literature. This study attempts to detect the occurrence of this malignancy in Yemeni
patients being operated in two university teaching hospitals between 2002 and 2006.

PATIENTS AND METHOD

Between 2002 and 2006 the researchers have performed 940 cholecystectomy for patients
with gallbladder diseases particularly gallbladder stones with or without obstructive
jaundice. The procedures were performed in two hospitals, Al-Kuwait University hospital
in Sana'a and Al-Wahdah University hospital in Thamar. The group consists of 872 women
and 68 men (92.8% and 7.2% respectively) at median age 38 years (ranging from 20 years
to 78 years). All patients sent to Department of Surgery for cholecystectomy and were
preoperatively diagnosed by sonographist who reported the presence of gallbladder stones
with or without thickening of the gallbladder wall, in presence or absence of obstructive
jaundice. An open cholecystectomy was performed for 192 patients, while laparoscopic
cholecystectomy was performed for 748 patients. Gallbladder specimens were sent for
histopathological analysis.

Out of 940 operated patients, 102 cases (96 women and 6 men) were excluded from the
study because of absence of histopathological reports in their files.

A retrospective study of 838 patients (62 men and 776 women) whose histopathological
reports were present in their files was conducted to detect the occurrence gallbladder
cancer. Gall bladder histology is almost a standard postoperative procedure in Al-Kuwait
University hospital especially for suspected cases.

RESULTS

Gallbladder carcinoma was detected only in 4 female patients (0.47%) from a series of 838
patients with median age 66 years (57, 60, 70 and 77 years). All four cases were associated
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with gallbladder stones. Adenocarcinoma variety was found in all four cases. Diagnosis of
the gallbladder cancer was made neither preoperatively by sonographist nor
intraoperatively by the surgeon, but incidentally postoperatively by histopathologist. In one
of the four cases, the diagnosis of malignancy was already suspected intraoperatively
because of a gross thickening of gall bladder wall that enforced us to convert operation
from laparoscopic to open. Data of patients with GB carcinoma are shown in (Tablel). The
indication for admission to the department of surgery for this case was calcular acute
cholecystitis. The average age of patients with a gall bladder carcinoma was significantly
higher i.e.66 years (ranges 57-77years) than the average age of patients with
cholecystolithiasis without carcinoma i.e. 36 (range: 20-78 years) .

Jaundice was observed in 45 patients with gall bladder disease combined with
obstruction of extrahepatic biliary tree. In 35 patients the diagnosis was calcular acute
cholecystitis.

Acalcular acute cholecystitis was found in two patients despite these two cases were
diagnosed preoperatively by ultrasound as calcular acute cholecystitis. Twenty three
patients had hydrops of the gallbladder due to impacting stone in the neck of the
gallbladder. Intraoperative findings of operated patients are shown in (Table 2).

Table (1): Data of patients with gallbladder carcinoma.

No. | Gender | Age | Weight | District | Clinical diagnosis lntraope_:ratlve Type of
finding procedure
1. | female | 57 70kg | Sana'a | Cal. cholecystitis MGBS'.NO S1gNs LCHCE
of malignancy
2. | female | 60 55 Sana'a Obstr. Jal.n.ld' MG.BS&CBD.S OCHCE
(cholangitis) | No signs of malig.
. Converted
3. | female | 70 65kg Taiz | Cal. cholecystitis SGB%%Tél/;ilfened from LCHCE
to OCHCE
4. | female | 77kg | 65kg | Sana'a | Cal. cholecystitis MGBS LCHCE

Cal.= calcular. Obstr. Jaund = obstructive Jaundice. MGBS= multiple gallbladder stones. GB= gallbladder
CBDS= common bile stones. LCHCE= laparoscopic cholecystectomy. OCHCE= open cholecystectomy.

Table (2): Cholecystectomy, Intraoperative finding.

Operative finding number of Patients % of patients
Chronic cholecystitis 733 87.4%
Acute cholecystitis - calcular 35 4%

- acalcular 2 0.2%
Hydrops 23 2.7%
Obstructive jaundice 45 5.3%
Total 838 100%

DISCUSSION

Cancer of the gallbladder is a fatal and rare malignant tumor with non-specific presentation
and incidence of 1-2% (1, 3, 4). It is the most common malignancy of biliary tract and the
fifth most common malignancy of GIT (2, 3). Gallbladder cancer is associated with many
risk factors including the obesity, female gender, high parity among women, advanced age
and ethnicity (2, 3, 6).Longstanding gallstones remain the most common risk factor to
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gallbladder carcinoma development (2, 3, 7, 12).

Our goal is to detect the occurrence of the gallbladder carcinoma among Yemeni
patients since this rare malignancy usually has wide geographical, ethnic and cultural
variations (2, 11) and there are no reports in the literature or in Medline website about the
incidence in Yemen. The histopathological reports of 838 patients operated for gallstones
have been retrospectively investigated for primary gallbladder malignancy. Gallbladder
carcinoma was detected in 4 female patients with incidence of 0.47%. This ratio remains
lower if compared with that reported by Saneejv et al (3). High incidences are seen in
Native Americans, South Americans and in North India (7.5 per 100000 for men and 23 per
100000 for women). Rates of up to 5 per 100000 are seen in Japanese and Hispanic
American countries. Lower incidence was seen in USA, Nigeria and Singapore (3).
However; in Chile, the cancer of the gallbladder is the most frequent cause of cancers
related death (2, 3).

In the literature the majority of reports suggests that cancer of the gallbladder affects
women two to six times more than men and the incidence peaks in the seventh decade of
age (2). In our study, we found that all patients with cancer of the gallbladder were women.
The absence of men to have carcinoma of GB in this study might be attributed to the small
number of men included in the study. The age of affected women was in 6th and 7th decade
of life which is consistent with the literature. The high incidence of GB cancer in elder
patients might be attributed to the longstanding mechanical irritation of the mucosa of GB
wall by gallstones. This repeated irritation of mucosa may induce mucosal dysplasia, which
may progress to cancer in situ eventually invasive carcinoma (2, 3, 9).

Adenocarcinoma represents gallbladder malignancies in more than 87%, and then
comes mixed adeno-squamous and squamous cell carcinoma (1, 2, 3) . In our cases, the
only adenocarcinoma variety was detected. We attributed this finding to the small number
of patients with gallbladder carcinoma.

The relationship between gallbladder stones and gallbladder cancer has been well
established. Gallstones are found in 75-90% of patients with gallbladder carcinoma, while
only 1% of patients with gallstones have cancer of the gallbladder (2, 3, 6, 9).This was
confirmed in our series of patients where gallbladder carcinoma cases were associated with
gallstones.

Large or multiple gallstones filling the gallbladder lumen may well constitute a marker
for malignancy over time by possible repeated mechanical irritation of the gall bladder
mucosa that may induce mucosal dysplasia, which may progress to cancer in situ eventually
invasive carcinoma (2, 3, 10). This mechanism has been postulated by Solan and
Jackson(10), that supports the findings of Lowenfells et al.(11) as well as Diehl et al.(12)
who reported that gallstone size increases the risk of gall bladder carcinoma. However
Moerman et al.(13) denied these findings and claimed that there is no relationship between
stone size and gallbladder carcinoma development (13). In our sample, one patient has had
solitary stone with unknown size, two patients have had multiple stones and the fourth case
has had multiple stone combined with stones in CBD.

It is postulated that dysplasia is more likely to be found in patients with asymptomatic
gallstones due to repeated mechanical irritation of the mucosa of gallbladder over a longer
period of time, while symptomatic gallstones do not allow enough time for dysplasia to
develop (6).

The occurrence of porcelain gallbladder is rare among biliary diseases but has strong
association with gallbladder carcinoma (2, 6, 14). However; we did not detect porcelain

110



TUJNAS, 2009 A(1) 107-113

gallbladder in this study.

Despite the advances in hepatobiliary imaging techniques, the preoperative diagnosis of
gallbladder cancer remains a challenging task because of the disease's non-specific
presentation on one hand and lack of experienced sonographist, who usually seeks for
stones rather than cancer of the gallbladder, on the other hand. Although the diagnostic
accuracy of ultrasonography and computer tomography (CT) is more than 80% (3), the
most common comment of findings described for gallbladder cancer is “diffuse thickening
of the wall of the gallbladder". However, this is commonly reported for inflammatory
conditions of the gallbladder and therefore does not aid in the cancer diagnosis (1). In our
series, the preoperative sonographic comment for finding was either “normal wall
thickening or mildly thickened gallbladder wall”. It is a rarity that Sonographist identifies a
polyp or adenomyomatosis of the gallbladder preoperatively. Therefore the diagnosis of
gallbladder cancer in our patients was made neither preoperatively nor intraoperatively but
postoperatively by a histopathologist. This defect in experience of our sonographists is
apparent in two cases with acalcular cholecystitis that were wrongly diagnosed
preoperatively by sonographist as calcular cholecystitis.

The small number of patients with positive histopathological reports for GB malignancy
(4 cases of 838) does not necessarily reflect the exact number of patients with cancer of
gallbladder among Yemeni patients, because of two reasons:

1. Sometimes, pathologists do not actively look for dysplasia, which may be present in

some cases.

2. The histopathological analysis of GB specimens is not a standard measure in all
Yemeni hospitals. Therefore, further a larger scale study in other hospitals with use of
histopathological analysis of gallbladder specimens as standard investigation, is
advisable.

CONCLUSION

The present study supports previous reports that postulated that carcinoma of the
gallbladder is rare and age-dependent malignancy and in most affects older women with
long-standing gallstone disease. It appears that the occurrence of gallbladder malignancy in
Yemeni patients is significantly less than that found among western people (0. 47 %, 1-2%
respectively).

The cooperation between surgeon, sonographist and pathologist is recommended in
order to diagnose gallbladder malignancy before surgical intervention. Further study in
larger scale in other hospitals, where the use of histopathological analysis of gallbladder
specimens is standard investigation, is advised.
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Production of New Sorghum
(Sorghum Bicolor) Cultivar

Abdul Hamid A. Alyounis

Department of Plant Breeding, Faculty of Agriculture and veterinary
Medicine, Thamar University, Thamar, Yemen.

Abstract

A field trial was conducted to produce a new cultivar from the local variety jera'a. The experiment
was carried out for two seasons, 2006 and 2007 using mass selection plant breeding method.

The results showed highly significant increase in stock for the new selected cultivar over the local
variety amounted to 11.49 % for stock yield, and highly significant increase in grain yield giving 3.50
t/h. for the new cultivar over the local variety 2.67 t/h. This increase represented 23.71% and 25.75%
in grain yield and kernel/head respectively.

Highly significant correlation coefficient was obtained between grain yield and kernels/head
(0.964**) and between plant length and stock yield (0.701%%*).

It is recommended to multiply the new selected cultivar seeds to be distributed to farmers, as well as
to use them for further breeding work.
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Detection of Antibiotic Residues
in Red Meat and the Effect of Heat Treatment on Them

Dhary Alewy Al-mashhadany

Department of Veterinary, Faculty of Agriculture and veterinary Medicine,
Thamar University, Thamar, Yemen.

Abstract

The aim of this study was to investigate the occurrence of antibiotic residues in the Carcasses of
Cattle, Sheep, and goats, three hundered samples of carcasses of cattle, sheep and goats (one hundred
each) were collected from meat retail markets in Thamar city.

Samples were taken from meat retail markets in Thamar city, specifically from muscles, liver,
Kidneys and heart. The test was done by direct microbiological method, Bacillus subtilus was
selected for detection of antibiotic residues. The effects of different thermal treatment on antibiotic
residues were studied.

Results revealed that the presence of antibiotic residues in cattle carcasses, was more than that in
sheep and goat carcasses; also the detection of antibiotic residues in sheep carcasses was more than
that for goat carcasses, and the percentage of detection of antibiotic residues in these carcasses were (
8.5% ), (6.0% ) and ( 4.3% ) respectively .

This study registered that the cooling temperature at 4 C° for a period of 3 days gave the effect on
the remains of antibiotic in different percentages for all examined samples.

As for the freezing at -18Co for a period 30 days it was found that all samples under going
examination for remains of antibiotic were unaffected by freezing at -18 C° for the stated period, but
there was a reduction in the radius of discouragement with regards to samples taken from livers and
kidneys .

As for the cooking (boiling) temperature for 60 minutes showed full effect on the presence of
remains of antibiotics for all samples under going examination in all cattle, sheep, and goats 100%,
the result of examination was negative.
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