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LONGICOLLIS) THAT INFECTS (MULLUS SURMULETUS) FISH IN THE
MARINE WATERS OF SIRTE-LIBYA

Ahmed. A. ALMASHAY?

Abstract:

Due to the important geographical location that characterized the city of Sirte-Libya, and
given the importance of fish wealth in this region and the negative impact that may occur as a
result of infecting fish with parasites, and the lack of research studies on this subject in this
region, so this research study was conducted to contribute to the to clarify this issue.

A number of (70) fish specimens were collected from Sirte - Libyan coast facing
Mediterranean Sea from January 2021 to March 2021 , and the measurements were made on
them all marine fish examined externally in the laboratory, after that they were dissected by
the scientific methods used and examined internally, as well as the digestive system was
examined and conducted on parasites extracted by all the processes related to study. The
discovered parasitic worms were carefully extracted, laboratory operations were conducted on
them, and they were examined and photographed under a normal light microscope as well as
an electron microscope.

The results showed that (2) of these fish were infected with nematode worms of the species
Cucullanus longicollis , which were extracted from the large intestines of these fish. This
parasite was recorded for the first time in the marine waters of the city of Sirte-Libya.The
general shape of the parasite has been described, supported by pictures.

This research aims to identify the parasitic nematodes that infect Mullus surmuletus fish and

to know the extent of environmental pollution in the study area and the rate of fish infestation,
as well as to clarify and studying the general form of these parasitic worms under study.
Key words: Mullus surmuletus, Cucullanus longicollis, Waters of Sirte.
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Introduction:

Fish meat of high nutritional value because it contains a high percentage of amino acids
and minerals essential for human nutrition as well as it contains vitamins and few saturated
fats (Salman, 2000).

Some parasites cause more mechanical damage to fish by migrating through tissues and
may also cause an increase in growth in the connective tissues, which hinders growth and
development processes. A number of fish parasites or their larval stages are transmitted to
humans by eating raw or poorly cooked fish. Such as tapeworm, Diphyllobothrium latum,
human liver worm Clonorchis sinensis, and nematodes worm Gnathostoma spinigerum.
(Hoffmann ,1999).

Paraguassu etal., (2002) were interested in studying parasitic diseases that affect the
productivity of fish wealth as well as parasitic diseases that are transmitted to humans and
animals. fish are considered to be intermediate hosts for them or as part of their life cycle.

Fish parasites are important biological indicators indicating the separation and location
of fish for example, in the case of fish migration in the seasons of the year from one place to
another, every place visitedby fish acquires a type of parasite that indicates the environment
and thus parasites have become evidence of annual migrations and knowledge of habits,
behavior, reproduction and life cycles for fish
(Marcelo and Cormona ,2001) .

Fish are infected with parasites as a result of eating intermediate hosts crustaceans the
feeding of these fish increases in seasons in which the numbers

of these intermediate hosts increase (Karawan et al., 2012).

This research aims to identify the parasitic nematodes that infect Mullus surmuletus
fish and to know the extent of environmental pollution in the study area and the rate of fish
infestation, as well as to clarify and studying the general form of these parasitic worms under
study.

Materials and Methods:

Fish samples: 70 fresh Mullus surmuletus were collected from the shore of the city of
Sirte — Libya in the period from January to March
2021.

Various measurements were taken for all samples from measuring length and weight in
severe infestations , nematodes are prominent outside , after that ,the dissection of the fish
begins using special dissecting tools and the cutting starts from the outlet opening towards the
head of the fish , then we ascend by cutting to the top along the gills ,then we open the fish
.the fishes digestive system was removed and divided ,and each part was cut inside a Petri
dish containing a saline solution at a concentration of 5% after that, the body cavity was
examined with the naked eye and with a magnifying glass.

The contents of each pate were examined with a magnifying glass and examined under
a light microscope ,after that ,the detected nematodes were extracted using an affine
brush and placed in lactophenol for minutes after which it was placed on a glass slide and
covered with the slide cover and examined under a light microscope with different
enlargement powers to complete the studies on it.
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The different images of the parts of the nematode ( the anterior end, the posterior end,
and the middle region ) were taken for both males and females using a normal light
microscope and electron microscope.

Phylum: Nematoda

Class:Phasmida

Order:Ascaridida

Family:Cucullanidae Cobbold,1864.
Genus:Cucullanus Muller,1777.
Species:Cucllanus longicollis Stossich,1899.

Results

These worms were collected from the large intestines of the Mullus surmuletus fish,
and the infection rate with this parasite is low.

The results showed that two fish were infected out of a total of (70) fish that were
dissected.

Body slender with smooth cuticle , oral opening dorsoventrally elongate which contains
within it a number of 25 to 28 triangular teeth which is located inside the bucal cavity, and the
body is surrounded by prominent transverse striation Figure (1,7,8,10).

The muscular esophagus is two parts, anterior part in front of the worm and forms a
pseudocapsule and this part narrows at its end after the nerve ring and posterior part ,
excretory pore situated posterior to esophago-intestinal junction, tail conical with two
phasmids Figure (1).

The male:

Shorter than the female, the neural ring is the excretory pore is located at the anterior
end of the body. The posterior end is curved toward the ventral side and contains two equal
spicules that stick out from gubernaculum at the back of the body and it touches the female
during mating , and also contains a number of caudal papllaies 5 pairs preanal ,1pair adanal
and 5pairs postanal Figure (1,2,8).

The female:

Longer than the male and the neural ring is located at the front end of the body. the
vulva is located in the middle of the body and leads to a muscular vagina. The uterus is long
and extends from the back to the middle of the body and is filled with eggs.The tail is pointed
and the anus is located at the back end of the body Figure ( 3,4,5, 6,9,10).
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(Fig. 1). Anterior region of male Cucullanus longicollis.

Bc: Bucall cavity. Nr: Nerve ring. Me: Muscular esophagus.

(Fig. 2). Posterior region of male Cucullanus longicollis.
Gu: Gubernaculum S: Spine. I: Intestine.
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(Fig. 3). Anterior region of female Cucullanus longicollis.

Bc: Bucall cavity. Me: Muscular esophagus.

| - /

(Fig. 4). Posterior region of female Cucullanus longicollis.

S: Spine.
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(Fig. 5). Median region of female Cucullanus longicollis.
U: Uterus. V: Vulva. E: Egg.

(Fig. 6). Eggs of Cucullanus longicollis.
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(Fig. 7). Scanning electron microscope of anterior region of Cucullanus longicollis
Bc: Bucal cavity. T: Tooth.

(Fig. 8). Scanning electron microscope of posterior region of male Cucullanus longicollis
Ts: Transverse striation . S: Spine .
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(Fig. 9). Scanning electron microscope of posterior region of female Cucullanus longicollis

S: Spine.

- o

(Fig. 10). Scanning electron microscope of median region of female Cucullanus longicollis.

V: Vulva. Ts: Transverse striation .
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Discussion

Janiszewsks has investigated the nematode parasites of 18 species of fish from the
Adriatic Sea near Split, Jugoslavia. He describes and draws for the first time the male of
Cucllanus longicollis from the intestine of Mullus barbatus.It is smaller than the female, the
gubernaculum is short and the distance between the sucker and the anus is from 0-4-0-
43mm.(Janiszewsks, 2022).

Cucullanus carettae is found in the upper intestine of loggerhead turtles in the
Mediterranean sea and Adriatic sea, causing infections in the turtles digestive system. (Renzo
etal., 2021).

Recent examinations of cucullanid nematodes (Cucullanidae) from marine fishes off
New Caledonia collected in the years 2004-2005 revealed the presence of the five new species
of cucullanus. ( Moravic and Justine ,2020).

Anisakids nematodes are common parasites of animals including human causing
economic losses and different parasitic diseases , the nematode Dujardinascaris
spp.(Anisakidae) was described from the body cavity and small intestine of Mullus
surmuletus in the Alexandria, Mediterranean Sea. R. (Hassan ,2019).

Two new species of parasitic nematodes are described from marine perciform fishes off
New Caledonia: Cucullanus epinepheli sp. n. (Cucullanidae) from the intestine of the
brownspotted grouper Epinephelus chlorostigma Cucullanus epinepheli sp. n. differs from its
congeners mainly in possessing a unique structure of the anterior, elevated cloacal lip with a
large posterior outgrowth covering the cloacal aperture and in the presence of cervical alae
and two small preanal papillae on the median dome-shaped precloacal elevation. ( Moravic
and Justine , 2017).

In a study on parasitic worms that infect Mullus surmuletus fish, whish were collected
from northwest (Algeria), the results showed that these fish were infected with 14 species of
parasites, including Cucullanus longicollis with an infection rate of 8%. (Hassani etal.,
2015).

Three new species of the genus Cucullanus have been extracted from marine fish in the
shores of Brazil, which are the Cucullanus gastrophysi n.sp. parasite in Lophius gastrophysus
and Cucullanus protrudens n. sp. from Pagrus pagrus and Cucullanus pseudopercis n. sp.
From Pseudopercis semifasciata (Cuvier).(Vieira etal.,2015)

Based on light and scanning electron microscopical observations, a new species of
Cucullanus, is described from the intestine of marine edible fishes Otolithus ruber, were
collected (February2006 to July 2007) from fresh landing of Karachi coast, Pakistan. (Akhtar
and Mujib, 2012).

Cucullanus dodsworthi was originally described from the checkered puffer fish,
Sphoeroides testudineus from Brazilian waters.it can be concluded that C. dodsworthi is the
only species of marine Cucullanus from the Americas that possesses lateral body alae.
(Madrid H and Macedo M, 2011).

Anew species of nematode, Cucullanus costaricensis n.sp. is described from the Red
Sea catfish Bagre pinnimaculatus from Rio Tempisque, Costa Rica.( Caballero etal., 2009).
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14 species of parasites were extracted from Mullus surmuletus fish, including nematode
worms of species Capillaria gracilis and Anisakis simples.( Klimpel etal., 2008).

Six species of freshwater fish were examined for parasites, as they were collected from
the waters of different areas of the outskirts of Kirkuk. Among the results obtained, it was
found that Cyprinus carpio fish were infected with one species of nematode worms (
Cucullanus cyprinid). (Ibrahim etal., 2008).

200 Fish were collected, belonging to 7 species collected from the Khazar River passing
through Nineveh Governorate (about 37 km east of the city of Mosul) during the period from
October 2006 to April 2007. The fish were examined to investigate the nematodes that infect
them, and the study showed that 12 fish were infected with nematodes out of the total
examined fish, where the percentage of nematode infection was 6%. In this study, types of
nematodes that infect freshwater fish were recorded, including the genera Raphidscaris sp.,
Anisakis sp. and Eustrongylides sp., in addition to the species Cuculleanelets minutes (Al-taee
and Zangana2011).

The main distinguishing characters of Cucullanus heliomartinsi are markedly short
spicules that correspond to 2.5% of the total body length, deirids and excretory pore situated
posterior to the oesophago-intestinal junction, and oesophagus divided in two distinct
portions. (Moreira etal., 2000).

Sharples and Evans (1995) recorded Cucllanus cnidoglanis from Pagrus auratus fishes
in New Zealand and C.sheardi in P.auratus fishes from Australia and C.pluronectid in
P.auratus fishes from Japan.

The genus Cucullanus includes several species that bear many similarities. The original
descriptions of these are often poor, making comparisons between them difficult..(Moravec
etal., 1993).
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Abstract:

Microbes were grown in the laboratory for different purposes, by supporting their needs for
growth .Nutrient Agar is a universal medium used for growing a wide spectrum of bacteria.
The needing to make a medium which could replace the used commercial media by using
materials which is available at the local market and cheap ,especially using these media at
scientific search laboratories cost so much due to high needs and use. This led to think about
using grains and plant roots as a substitute materials in order to prepare new media to
cultivate bacteria.

This study use Beet root to prepare a medium to replace the traditional ready media which
used to cultivate bacteria. Detection the growth of Gram negative bacteria on Beet root Agar
and Broth was done , preparation of Differential Beet Root media by adding lactose, bile salts
and neutral red stain.

The Differential Beet root media efficacy in growth of some Gram negative and positive
pathogenic bacteria werenot significant at 0.05, if compared with the Nutrient and
MacConkey media . Differentiation between lactose fermenter and non-lactose fermenter was
done on differential Beet root media. It had the ability to inhibit the growth of Staphylococcus
aureus in comparison with other culture media at 0.05 level.

This study showed the possibility of using available , cheap and simple materials as a medium
which could replace the traditional ready media , after adding nourishing and mineral salt
materials which was convenient for bacteria without any change in metabolism or the
morphology.
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Introduction:

Microbial studies depend on culturing microbes under laboratory conditions on suitable
medium which in turn supplies a suitable media providing the microbe by the optimum
condition for growth.

Prepared nutrients in the laboratory for growing bacteria called cultured medium.
Microbes can get energy source directly from sun light while its needs of carbon could be
available in media as organic compounds e.g. carbohydrates or an organic materials e.g. Co,
H,O. The nutrient agar usually used as general medium to cultivate wide range of bacteria
and it’s a basic medium composed of peptic digest of animals tissue ,beef extract , yeast
extract, NaCl, and agar (Uthayasooriyan et al.,2016).

Nutrient Agar is a medium used for culturing bacteria in scientific laboratories and
schools but by high cost (Adesemoye and Adedire, 2005), this represent a big problem for
many developing countries, This led many searchers to try different replacement materials in
order to minimize the cost of using these media. Agar is solidifying material in culture media
and few studies concentrate on substitution it , So, Researchers focus on using materials to
prepare culture media which must be available easily and low cost compared by nutrient agar
(Ravathie et al.,2016).

The aim of the present study to substitute the nutrient source present at the ready
commercial media by local materials, cheap and available represented by beet roots which
contain enough amounts of protein and starch which is needed to cultivate bacteria in the
laboratory. This medium was more developed to be differential by adding lactose , bile salts
and neutral red. Then was used to differentiate between lactose and non-lactose fermenter.

Materials and methods

Samples collection

Local Beet roots (Beta vulgaris) were used in Baghdad and its taxonomy was confirmed
at Mustansiriyah University , College of Science , Biology Dep. .The beet roots were washed
carefully by tap water to remove the soil , then sliced into small parts and put at distill water
for 24 hr ,then blended by electric blender then used fine sieve in order to get the syrup , and
filtered by filter paper Whatman no.

1.Agar-agar was prepared by 125 ml volume , by adding 2.25 gm of Agar-Agar to distill
water , then sterilized by autoclave at 121 C for 20 min under 15 pounds per square inch ,
then let it to cool until it reach 42 C, then added 125 ml of Beet roots syrup prepared
formerly and its pH was adjusted to reach 6 by using NaOH, the medium was solidified when
put in sterilized petridishes . Nutrient agar media was used as a control (Uthayasooriyan et
al.,2016).The liquid medium which was prepared from beet roots by the same steps used to
prepare the solid medium except Agar-Agar addition.

Preparation of Bacterial isolates

A new bacterial culture of (Pseudomonas , Escherichia coli , Klebsiella, Staphylococcus
aureus and Proteus mirabilis),which were collected from higher studies at Biology Dep. ,
College of Science- Mustansiriyah University . The bacteria was streaked on Muller Hinton
Agar and incubated at 37 C for 24 hr.
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Bacterial culture on Beet roots media

Bacterial isolates were prepared as serial dilutions in order to reach final concentration
1.5 x10® CFU/mI, then 0.1 ml was transferred by sterilized fine pipette , and cultured on the
solid and liquid media prepared from beet roots under sterilized conditions and incubate at 37
C for 24 hr.

Differential beet roots Broth

The former medium was prepared by the same way(1L) ,in addition to some materials
in order to be differential: 10g lactose, 5g NaCl, 5 g bile salt no.3 and 7ml of Neutral red
(1%). pH was adjusted to 7.2, then sterilized by autoclave.

Differential beet roots agar

The former medium with the same materials ,in addition to agar-agar (1.8 %) ,and
medium subjected for boiling to melt agar-agar . pH was adjusted to 7.2, then sterilized by
autoclave.

Detection of E.coli growth on Differential beet root Broth and Nutrient broth by
spectrophotometric method

1-Preparation of Bacterial suspension

E.coli was inoculated on nutrient broth at 37C for 24 hr, then compared the growth
with MacFarland tube which was prepared from 1 % BaCl, and H,So4 to get 2x108 CFU/mI
(Macfaddin , 2008).

2- Inoculation of the study media

Prepare 20 ml of Differential Beet root Broth and Nutrient broth in flasks (Triples). All
flasks were inoculated by 0.5 % of the bacterial suspension prepared before. The readings
were done at wavelength 470 nm for each flask , and given zero time for these readings.
Incubate all the flasks aerobically at incubator at 37 C, and continue to record readings every
12 hr , then readings were recorded at a table and growth curve was drawn.

Comparing the growth of E. coli on Differential Beet root broth and MacConkey broth
by spectrophotometric method

The same mentioned method was done but for 24 hr , then readings were recorded at a
table and growth curve was drawn.

Comparing the growth of E.coli and S. aureus on Differential Beet root agar and
MacConkey Agar by Viable Count

1- Prepare each of E.coli and S. aureus on nutrient broth then comparing the growth of cells
with MacFarland tube (4) to get Cells No. 2x 10 ® CFU/ml.

2- Prepare 50 ml flasks of MacConkey broth and Differential Beet root agar, and inoculated
by 0.5 % of bacterial inoculum prepared before. Then incubated by needed time in a shaker in
triples.

3- Dilutions of bacteria were made depending of incubation time.
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4- After specific time intervals , 0.1 ml of liquid bacterial suspension on the surface of
MacConkey agar and Differential Beet root agar by spreading method , then incubated at 37 C
for 24 hr. the colonies were studied by calculating no. by colony counter.

Comparing the growth of Gram positive and negative bacteria Differential Beet root
agar and Nutrient Agar and MacConkey Agar

Prepare plates of Differential Beet root agar, then they were inoculated by the bacteria
(Salmonella typhi, Proteus mirabilis, Klebsiella pneumoniae , Pseudomonas aeruginosa and
E.coli) which were refreshed at broth medium for 24 hr. These bacteria were grown also on
Nutrient Agar and MacConkey agar as control.

Statistical tests:
They were done by using t test to compare the average of E. coli growth (Zar , 1984).

Results and Discussion

All bacterial isolates used at this study showed obvious growth on the solid and liquid
beet root medium prepared from Beet roots.

Beet root agar
before culturing

Figure (1) Growth of bacteria on beet root agar

(1: Klebsiella, 2: Pseudomonas, 3: Klebsiella 4: Escherichia coli)

1 before 2 after

— =

Figure (2) Appearance of Klebsiella bacterial growth on Beet root broth

Bacterial growth at the laboratory environment needs a suitable medium composed from
combination of nutrients , moisture and other chemical materials which could be used by
bacteria in order to grow, by using specific composition and nutrition base for bacterial
growth depending on specific demands of specific bacteria and for specific purposes. Wide
spectrum of these media were developed for different purposes and different uses. These
media contained different sources of organic carbon, nitrogen, phosphor , sulfur , metals ions
and finally iron (Fox, 2010).
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Depending on biochemical and functional properties of bacteria , many media were
developed in order to identify , isolate and preserve bacteria as pure culture (Engelkirk and
Duben-Engelkirk, 2007).

Many techniques were used to cultivate bacteria depending on the purpose which
bacteria were grown for it.

Media could be solid (e.g. Gelatin agar) or liquid , which enables cultivation of bacteria
in test tubes (Dubey and Maheshwari, 2009), liquid media had different composition and used
for cultivation of bacteria as pure culture , they composed of animal tissues or liquids like
nutrition liquid ,or serum liquid ,or carbohydrates and milk liquid ,or it could be derived from
fruits tissues or malt extract and yeast extract or fruits juices and finally fermented fruits
juices(Engelkirk and Duben-Engelkirk, 2007).

Solid media in contrast were used more for isolation of pure culture, estimation of
bacterial viability and different other purposes . The usual solidifying agent is agar- agar in
solid and semisolid media which is isolated from green algae (Engelkirk and Duben-
Engelkirk, 2007).

Generally there are three types of media : Natural, synthetic and semisynthetic. The
chemical composition of natural media is unknown because it contains many of natural
products e.g. milk , vegetables juices , animal cells ,urine , tissues and organs, while synthetic
media had specific chemical composition (Madigan et al.,2006).

The previous studies studied the capacity of substitution of nutrient agar by plant
materials , in order to cultivate isolated bacteria from different sources , e.g. one of the studies
cultivate bacteria selectively on Vigna radiate Agar (Annan-Prah et al.,2010) , and they used
it as substitute media (Kapilan and Thavaranjit , 2008). Legumes seeds could be used as
substitute media (Ravathie et al.,2012).

Agar- Agar is a solidifying agent used to solidify the substitute media, because it is
much easier to spread the microbial inoculum, count colonies and study the colonies
characters on solid media. The nutrient Agar is commonly used media for different types of
bacteria cultivation , the cost of preparation of 1 kilo of nutrient agar almost 93 € compared
by low cost of prepared media of substitute materials which could be prepared by simple
capacities and available in  most of simple laboratories , even it could prepare these
components at the time it needed or storage it for month or more at room temperature
(Uthayasooriyan et al.,2016).

Plants were used in activation and modification of bacterial growth e.g. Beet root juice
(Klewicka et al.,2015), also beet root juice used for cultivation of Tubercelli bacteria
(Mohammed et al.,2018).

Beet root contain nutrition components e.g. carbohydrates, protein , high levels of
important vitamins, nutrients which are needed by microbes by small amounts , low quantities
of fatty acids as shown at figure (3) (Cecluand Nistor, 2020).

Different preparations of beet root had no effect on nutritional value, e.g. boiling it leads
to increase its content from carbohydrates and protein than that on crude ordinary beet root, so
the energy will increase , one ten of beet root content is a glucose, vegetables fruits which
present as pure sugars, also gum and starch which form one third of beet root weight (Grieve,
2010).
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Beet root juice had an important nutritional value due its contents of carbohydrates ,
sugars , fibers, fats, B1,B,,B3,Bs,Bg,B . vitamin C , calcium, iron , magnesium , phosphor,
potassium , sodium, zinc ,chlore, manganese , low amounts of selenium which could be
available in prepared media, in addition to low amounts of biotin and vitamin E and betaine
which is a nitrogenous compound present in beet root by a form resembling that of the amino
acid (Grubben and Denton, 2004).

Water (g) 91.3 £4.29

Protein (g) 1.89 £ 0.3
Carbohydrate, by difference (g) 7.23 + 2.33
Fiber, total dietary g 3.25 + 0.55
Sugars, total (g) 6.76 + 1.23
Total lipid (fat) (g) 0.15 + 0.05
Ash (g) 1.08 + 0.72

a-Carotene (ug) 22.0+ 2.0
B-Carotene (pg) 0 11.64
Lycopene (ug) 30 £ 0.3

Lutein + zeaxanthin (ug) 0
Betaine (ug) 128.7 £ 22.0
Folate (ug) 109

Niacin (mg) 0.334

Vitamin A, IU O

Vitamin B6 0.067

Vitamin C (mg) 7.2+ 2.5
Sodium, Na (mg) 78.0 £ 5.0
Potassium, K (mg) 325+ 4.5
Phosphorus, P (mg) 40.00
Magnesium, Mg (mg) 23.0+ 2.0
Calcium, Ca (mg) 16 £ 3.5
Manganese, Mn (mg) 0.359 + 0.04
Zinc, Zn (mg) 0.365 + 0.015
Copper, Cu (mg) 0.075

Iron, Fe (mg) 0.80

Figure (3) Beet Root contents for each 100 g

according to (Ceclu and Nistor,2020)

Using Escherichia coli with other types of bacteria is so important, because this bacteria
is usually used in all microbial studies in all laboratories due to its short generation time and
complete sequence of their genome, So, knowledge of chemical structure of these substituted
nutrition sources and biochemical properties of bacteria in these substituted nutritional
sources is so important , also it demands knowing how much these substituted nutritional
sources is suitable as substituted nutritional sources and use different bacterial isolates to test
these substituted media (Uthayasooriyan et al.,2016).

Results of E.coli growth on Differential Beet root broth and nutrient broth

The results showed at Table (1), a low increase on E. coli growth on nutrient broth
compared by Differential Beet root broth, the spectrophotometric readings were 1.12 nm on
Nutrient broth compared by 0.84 on Differential Beet root broth after 12 hr growth.
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The statistical analysis by t test showed no significant differences between the two
media at 0.01 and 0.05, So the Differential Beet root broth was equivalent to ready prepared
media , due to beet root containing of nutritional materials protein(1.89 %) ,glucose, metals
(e.g. K, Ca "2 Na*?) and vitamins (A, Bs and C) which facilitate the bacterial growth (Pellet
and Shadarevian, 1976).

Table 1: Comparing E.coli growth
on Differential Beet root broth and nutrient broth

Spectrophotometric readings (nm)
Time (hr) Nutrient Broth Differential Beet root broth
0 0.07 0.08
2 0.18 0.12
4 0.33 0.26
6 0.65 0.45
8 0.79 0.61
10 1.06 0.80
12 1.12 0.84

Results of E.coli growth on Differential Beet root broth and MacConkey broth

The results at table 2 showed a little increase of E.coli growth on MacConkey broth
(1.4) nm compared by the Differential Beet root broth (1.1). After 14 hr and 24 hr, there were
increase in growth of bacteria (1.83 nm in MacConkey broth and 1.78 nm in Differential Beet
root broth), there were not any significant difference at 0.01 and 0.05,This confirmed that
Differential Beet root broth could substitute the MacConkey broth, especially that E.coli
grown at Differential Beet root broth fermented Lactose sugar by changing the media color
just like its growth at MacConkey broth, due to presence of lactose sugar of both of them.

The presence of neutral red of both medium, which is an indicator used to detect the
fermentation by lowering pH of media , So, this add a feature for the medium to use it as a
differential medium to distinguish between fermenter and non-fermenter of lactose.
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Table 2: Comparing E.coli growth
on Differential Beet root broth and MacConkey broth

Spectrophotometric readings (nm)
Time (hr) MacConkey Broth Differential Beet root broth
0 0.20 0.19
2 0.29 0.22
4 0.36 0.31
6 0.46 0.45
8 0.66 0.79
10 1.20 0.89
12 1.29 1.10
14 1.40 1.10
24 1.83 1.78

Results of E.coli and S. aureus growth on Differential Beet root agar and MacConkey
agar

Viable count (by 0.17 x 10%) CFU/ml was used to compare the growth on Differential
Beet root agar and MacConkey agar , the results showed at table 3 ,the aim of the study was
done when No. of E.coli cells increased at zero time (0.17 and 0.18)x 10’ CFU/ml on
Differential Beet root agar and MacConkey agar (80.3, 90.2)x 10" CFU/ml after 24 hr for
both media respectively. The statistical tests showed no significant differences between the
two media at 0.01 and 0.05. Also results showed that differential Beet root agar in growing
Gram negative bacteria than of Gram positive bacteria by inhibiting growth of S.aureus ,
which in turn on MacConkey Agar by low no. comparing E.coli.

Table 3: Comparing E.coli and S. aureus growth on Differential Beet root agar and
MacConkey agar by viable count

Spectrophotometric readings (nm)

Time (hr) E. coli S. aureus
MacConkey Differential | MacConkey Differential Beet
Agar Beet root Agar root broth

agar

0 0.17 0.18 0.02 -

4 0.18 0.18 0.04 -

8 8.50 9.20 0.15 -

12 30.0 30.0 0.20 -

16 50.2 45.1 0.30 -

24 80.3 90.2 0.38 -
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Results of different Gram negative bacteria on Differential Beet Root Broth and
Differential Beet Root agar

Different Gram negative bacteria (included Salmonella typhi, Proteus mirabilis,
Klebsiella pneumoniae , Pseudomonas aeruginosa and E.coli grown so well on both
Differential Beet Root Broth and Differential Beet Root agar as shown table 4. The bacteria
that was lactose fermenter were differentiated from non-lactose fermenter on Differential Beet
Root agar.

At the same time colonies of E.coli and K. pneumoniae, whereas Ps. aeruginosa |,
Proteus mirabilis and S. typhi,which agreed with researcher results (Holt et al.,1994).

Table 4 : Growth of different Gram negative bacteria on Differential Beet Root Broth
and Differential Beet Root agar

Media
Bacteria
Differential Beet Root Differential Beet Root Lactose sugar
agar broth fermentation
E.coli + + +
Salmonella typhi + + +
Proteus mirabilis + + +
K. pneumoniae + + +
Ps. aeruginosa + + +

Colonies of E.coli on Differential Beet root agar were circular, convex and pink due to
fermentation of lactose sugar available in the medium, this was exactly showed by the study
of (Zegarra Montes et al.,2008).

To make the medium differential and selective , MacConkey media was used. Due to its
contents of bile salts which improves the growth of E. coli and S.aureus (Edwars and Ewing
,1970).
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Abstract:

The aimed of the study the effect of smoking cigarettes and hookah on some hematological
and biochemical variables. Hematological parameters were measured the volume of (PCV),
hemoglobin concentration (Hb), biochemical variables, lipid concentration in blood serum,
glucose concentration in blood serum and ALP concentration in blood serum for some
students of the Technical Institute, the role of smokers. 60 blood samples were collected from
20 cigarette smokers, 20 hookah smokers and 20 non-smoking students. Where there a
significant increase at (P < 0.05) in the concentration of triglyceride in the blood of cigarette
smokers compared to the control group and a significant decrease at (P < 0.05) in the
concentration of Glucose and Hb compared with control group.
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Introduction:

Smoking: a process in which a substance is burned, which is often tobacco, and then the
smoke is tasted or inhaled. This process is carried out primarily as an exercise for recreation
through the use of drugs, as it results from the combustion of the active substance in the drug.
(Francis et al ,2017) Smoking: a process in which a substance is burned, which is often
tobacco, and then the smoke is tasted or inhaled. This process is carried out primarily as an
exercise for recreation through the use of drugs, as it results from the combustion of the active
substance in the drug. (Ahmed,2016)

Each year it kills more than 8 million people around the world, including more than 7
million who use it directly and about 1.2 million non-smokers are exposed to its smoke
against their will. All forms of tobacco are harmful, and there is no safe level of exposure to
tobacco. (Fadiel & Hasan ,2016)

Cigarette smoking remains the most common type of tobacco use worldwide. Other
tobacco products include hookah tobaccoSmoking shisha, hookah, or hookah is one of the
very bad habits, which has spread widely among the youth of our country, and has become a
fashion among young people, and it is a method of smoking that depends on the passage of
smoke produced by burning coal and passes through the water and then the smoker inhales it,
and unfortunately this habit has become not limited For young people only (Albacker et
al,2020).

But some girls also smoke, and they smoke different types of hookah, under different
names, It is strange that this habit is becoming more popular and attracts new victims every
day, and some smokers believe that it is less harmful than smoking cigarettes, and it is a safe
alternative to cigarettes, and they sometimes use it as a means of entertainment.( Bilto,2015)
For entertainment at other times, they began to acquire them inside homes; To use it when
necessary instead of a cigarette, but the danger of this habit is beyond the imagination of these
smokers, as it is more harmful to health than cigarettes, and in the coming lines we will
present some research results in this regard, with the damage and diseases caused by this bad
habit (Hammal et al, 2015). .

Materials and methods:

Blood samples collected from the Technical Institute students, smokers and non-
smokers, where it was chose 60 students. the students divided to groups as bilow

1- First group G1: non-smokers (control) 20 students
2- The second group G2: hookah smokers 20 students
3- The third group G3: cigarette smokers 20 students

After the blood drawn from the vein, (2) ml placed in plastic tubes containing an
anticoagulant substance for the purpose of measuring some blood variables, and (5) ml was
placed in plastic tubes free of anticoagulant for the purpose of obtaining blood serum to
measure the biochemical tests, and the blood was kept The blood serum was measured by
freezing it at a temperature of (-20) C. Then the hemoglobin (Hb) and the compacted cell
volume (PCV), Glucose, Cholestrol, ALP Triglyceride were measured according to the
categorization prepared by the company biolabo.
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Results and discussion:

Table (1) Some hematological and biochemical variables for smokers and non-
smokers for some students of the Technical Institute / AL-Door students

iables ALP Glucose Triglyceride Cholestrol Hb pcv

Non- 11.40+1.54 98.85+8.85 40.61+5.57 132.40+15.18 16.20+1.88 48.00+4.32
smokers a a b a a a
((control
hookah | 12.0143+1.64 | 102.85+2.54 54 57+11.35 122.50+4.88 14.185+1.70 | 44.28+3.72
smokers a a a a b a
cigarette | 12.68+1.30 88.14+4.70 42.24+4.50 136.8+39.288 15.45+0.86 48.71+5.58
smokers a b b a ab a

e The number of students is 60 for each group.
e Vertically different letters mean there is a significant difference at the level (P < 0.05).

results of Table (1) showed that there were no significant differences in the group of
hookah and cigarette smokers in ALP concentration, serum cholestrol concentration and PCV
compared with the non-smokers group (control group).

It shown through the results of Table (1) that there a significant increase at the level of
probability (P<0.05) in the group of hookah smokers in the concentration of triglyceride in the
blood serum compared with the non-smokers (control group) and the group of cigarette
smokers.

was noticed from the results of Table (1) that there a significant decrease at the
probability level (P<0.05) in the group of cigarette smokers in the concentration of glucose in
the blood serum compared with the group of non-smokers (the control group) and the group
of hookah smokers.

The results of Table (1) showed that there was a significant decrease at the probability
level ((P<0.05) in the hookah smokers group in the concentration of Hb compared with the
group of non-smokers (the control group) other way it doesn't find significant differences in
the cigarette smokers in the concentration of Hb compared with the group of non-smokers
(control group) and hookah smokers group.

The Wannamethee S G and Shaper A G (2010) study reported that cigarette smoking
associated with increased levels of GGT and ALP, but was inversely associated with AST.
This study showed the relationship between smoking, liver and hepatitis The study of Deepa
(2106) showed an increased in the Cholesterol concentration of and Triglyceride in the blood

Cigarette smoking has been associated with adverse effects on lipids, increasing the risk
of atherosclerosis and coronary heart disease. Smoking is a prominent risk factor for coronary
artery disease, atherosclerosis and peripheral vascular disorders. (Miinzel,et al,2020)

The results of Table (1) showed a significant decreased in the probability level
((P<0.05) in the hookah smokers group in the concentration of Hb compared with the group
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of non-smokers (the control group) and there were no significant differences in the group of
cigarette smokers in the concentration of Hb compared with the group of non-smokers
(control group) and hookah smokers group.

Wannamethee S G and Shaper A G (2010) reported that cigarette smoking was
associated with increased levels of GGT and ALP, but was inversely associated with AST.
This study showed the relationship between smoking, liver and hepatitis The study Deepa
(2106) showed an increase in the concentration of Cholestrol and Triglyceride in the blood

Cigarette smoking has been associated with adverse effects on lipids, increasing the risk
of atherosclerosis and coronary heart disease. Smoking is a prominent risk factor for coronary
artery disease, atherosclerosis and peripheral vascular disorders. (Tan et al.2018)

The results of the study of Mahsid et al (2018) showed that exposure to cigarette smoke
leads to a significant decrease in the level of HDL and triglyceride, but has no effect on the
level of total cholesterol and LDL in children and adolescents.

The study of Nwaokoro et al (2014). indicated that smokers are more likely to develop
diabetes than non-smokers. Type 2 diabetes is the most common type of diabetes, accounting
for at least 90% of cases globally.

Type 2 diabetes is closely related to some lifestyle factors, including smoking. In fact,
smokers are 30 to 40% more likely than non-smokers to develop diabetes. People who already
have diabetes and who smoke are more likely to develop uncontrolled diabetes (Malenica et
al,2017)

Smoking damages cells and tissues, increasing inflammation. It also causes oxidative
stress, which occurs when molecules called free radicals damage cells. These two conditions
are associated with an increased risk of diabetes. It can cause other health problems, including
cardiovascular disease. (Shah & Anzar,2020)

Research also indicates that heavy smoking increases abdominal fat. Even in people
who are not obese or overweight, excess abdominal fat is a risk factor for diabetes.

The health risks are numerous, and researchers are constantly discovering new health
concerns associated with smoking. The smoking habit is the leading cause of preventable
death in the United States, while more than 16 million Americans suffer from a smoking-
related illness. (Hameed et a/,2019)

Smoking risks include cardiovascular disease, including coronary heart disease (CHD),
heart attack, and stroke. (Qasim,et al,2019)

Lung diseases, such as chronic obstructive pulmonary disease (COPD) and chronic
bronchitis

Sudden infant death syndrome (SIDS) in infants exposed to secondhand smoke
Autoimmune diseases, such as Crohn's disease Damage to the eyes and optic nerve that can
lead to blindness Fertility problems, such as ectopic pregnancy, stillbirth, and preterm birth
Low birth weight and birth defects Smoking during pregnancy increases osteoporosis for
cancer, including lung, oral, bladder, colon, pancreatic, and kidney cancers. (Scott-Sheldon
and Stroud, 2019 )Oral health problems, such as gum disease and tooth loss Weakened
immune system that increases susceptibility to infections (et al, 2018 Mahsid)
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The study of Maja et al (2017) showed an increase in red blood cells, white blood
cells, hemoglobin, and PCV in male smokers compared to female smokers that continuous
smoking has severe adverse effects on blood variables and increases red blood cell count,
hemoglobin concentration, PCV, white blood cell count, and may They are associated with
the greatest risk of developing atherosclerosis, COPD or cardiovascular disease.( Li,et
al,2018& Herath et al.2021& Sandhya et al,2015)
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MOLECULAR CHARACTERIZATION OF UNKNOWN FUNGAL ISOLATES
FROM SOIL SAMPLES IN GARDENS OF MUSTANSIRIYAH UNIVERSITY
/IBAGHDAD CITY-IRAQ

Noor T. HAMDAN?!

Abstract:

The botanical gardens of Al-Mustansiriyah University are very rich, containing a wide variety
of microorganisms which have not been recognised before. As a result, there are seven fungal
isolates were molecular identified via Internal Transcribed Spacer (ITS) regions from these
gardens in spring 2021 and including as Fusarim boothii, Talaromyces sp, Gliocladium viride,
Sordariomycetes sp, and three of Fusarium oxysporium. This document is done to evaluate
the molecular characterization of some unknown fungal isolates from soil samples in gardens
of Mustansiriyah University /Baghdad city-Iraqg.

Key words: Molecular Characterization, Unknown Fungal Isolates, Soil, Irag.
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Introduction:

Soil fungi play an important role in biocontrol and fungicides. Environment always
have new strains and genes as results of continuous changes of climate, as the organisms need
to adapt with these changes in order to survive and conserve progeny(Yang et al., 2016). For
example, the environment of the botanical gardens of Mustansiriyah University is very rich,
as it contained a wide variety of microorganisms which have not been recognised before .
DNA Barcoding approach which provides limited and defined DNA zones with specific trend
is regarded as one of the highest efficient and fast approach to classifying unknown
endophytes(Schoch et al., 2012). For example, the Internal Transcribed Spacer (ITS) region
was widely employed since it takes into consideration the greatest sequenced zone for
endophytic classification of species. The ITS region was highly variable of the non-coding in
plenty of phylogenetic elements for allowing species level sequences isolation(Haque et al.,
2020).

Therfore, the samples were collected from the soil of the botanical gardens at
Mustansiriyah University in Baghdad city- Iraq for the detecting of the varieties of fungi.

Materials and Methods
Fungal isolation

The botanical gardens that rises at Mustansiriyah University's Science College which is
located on Palestine Street in Baghdad, Irag, as shown in Figurel. The samples were collected
from these garden by means of sterile polyethylene bags. Soil samples were analysed for the
presence of fungal new isolates by using the plates dilution method. A volume of 1 g from
each sample was added to a plate and then the sterilized Potato Dextrose Agar (PDA) medium
with chloramphenicol (0.05g/L) were decanted on it after cooling to 45 © C. Then, the cultures
were kept around 28 + 2 °C throughout a period of 5 days (Beeck et al., 2014).
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Figure(1): The satellite picture of the sampling location.
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DNA extraction

The dominance fungi (7 isolates) were collected from the plate and transferred to a new
PDA medium plate to obtain single colony of fungi for DNA extraction.The powdered fungi
were used to extract DNA by using Genetic DNA isolation kit (Doctor protein INC, Korea),
followed by manufactures instructions. The absorbance of diluted DNA solution at 260 and
280 nm was measured using Nanodrop to estimate DNA concentrations (25-100 ng/rxn) and
purity (1.6-1.8) ( Thermo Scientific, Germany).The electrophoresis on a 1% agarose gel
stained with ethidium bromide was used to determine the purity of the DNA. The solutions
were kept at -20 °C until they were needed.

Fungi identification by PCR

Two universal primers, ITS1 (forward): 5-TCCGTAGGTGAACCTGCGG-3'and I1TS4
(revere): 5'-TCCTCCGCTTATTGATATGC-3', were used to amplify the ITS region of the
fungi (White et al., 1990). For PCR experiments, we used DNA Polymerase (Doctor protein
INC, Korea) according to the manufacturer guidelines. The following were the PCR
amplification circumstances: Denaturation was started at 95° C for 5 minutes, then 35 cycles
of 95° C for 30 seconds, 55° C for 30 seconds, and 72° C for 1 minute, followed by a final
extension at 72° C for 7 minutes. Electrophores is then used to assess the integrity and
quantity for PCR product at 1.5 percent agarose gel. At the Macrogen sequencing laboratory,
the gene sequences have been verified from both strands of PCR amplification products
(Macrogen Inc., Seoul, Korea). The gene sequence analyses were performed using the
sequences available in the National Center for Biotechnology Information (NCBI) online
database (GenBank) for identification of species via the BLAST tool.

Results and Discussion
Molecular characterization of fungal isolates

The PCR amplification products of ITS region size were around 375 bp on 1.5%
agarose gel. Fig. 2 shows that all fungal isolates of Fusarim boothii, Talaromyces,
Gliocladium viride, Sordariomycetes, three of Fusarium oxysporium gave 375bp amplified
bands respectively. The BLAST results were obtained by searching with partial nucleotide
sequences at the GenBank database. Furthermore, the percentage similarity was revealed by
Blast analysis. Sequence for the identified species include Fusarim boothii, Talaromyces,
Gliocladium viride, Sordariomycetes, and three genus of Fusarium oxysporium which were
then  submitted online in the GenBank with the accession numbers
[(KY263546.1,%identity100),(MW619990.1, %identity97), (Gu903311.1 ,%identity 96),
(MW530060.1,%identity 96), (MW775868.1,%identity94), (MW76587.1, %identity99),
(MW535851.1, %identity94 ), respectively] , as illustrated in figure(3, 4, 5, 6).

Despite the benefits of specificity and repeatability, the systematic classification of
fungi using these genotypic approaches is difficult and rather time-consuming, but also
requiring specific tools and, in some cases, previous experience of nucleotide sequences in the
particular species. Internal transcribed spacer (ITS) regions, for example, were extensively
employed to reconstitute the evolutionary origins of many types of fungus (Bellemain et al.,
2010 ; Avin et al., 2014). Understanding in biological complexity is very important to study
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the activity and development of microorganisms in parallel with environmental changes. Such
an understanding is necessary to keep these organisms under control, as they may cause some
epidemiological problems(Sheth and Wang, 2018).

Soil is a very rich environment for many components which play an important role in
changing the DNA sequences of many organisms as a result of expose to pollution and
mutagen elements like heavy metals, antibiotic, nutrient and other sources of antagonisms of
other living organisms(Cheek et al., 2020).

Figure (2): PCR amplified products using agarose gel electrophoresis for ITS regions of Fusarim
boothii(1), Talaromyces(2), Gliocladium viride(3), Sordariomycetes(4) and three of Fusarium
oxysporium(5,6,7). M=DNA marker (100 bp).
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CCAATCTGTTGCCTCGGCGEEATTCTCTTGCCCCGERCGLaTLGCAGCCCCGAATICCATGGCGLLCALC
GGAGGACCAACTCCAAACTCTTTITCTTCTCTCLGTCGCGGCTCCCGTCGCGGCTCTGTTTTATITITGLT
CTGAGCCTTTCTCGGCGACCCTAGCGGGLGTCTCGAAATGAATCAAAACTTTCAACAACGGATCTCTTGG A
TTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCG
AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGECGGGCATGCCTGTCCGAGCGTCATTTCAACCOT
CGAACCCCTCCGGAGGGTCGGCET TGGGEGATCGGCCCCTCACCGGGCCOLCCCCAARATACAGTGGCGET
CTCGCCGCAGCCTCTCCTGLGCAGTAGTTTGCACACTCG

Fusarium boothii strain PPRI 8251 smafl subunit ribosomal RNA gens, partial seq internal Tibed spacar 1, 5.85

ribosomal RNA gens, and internal transcribed spacer 2, complete sequence; and 288 riboomul RNA gene, partial sequence
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CGTCGCAGCCCCOGAATCAGGLGLCCGCCOGAGEGACCAACCAAACTCTTTTCTGTAGTCCCCTCGLGG)
COTTATTTCT TACAGCTCTGAGCAAAAATTCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTT C
TGGCATCGATGAAGAALCGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGGGCATGCCTGTCCGAGCGTCATTTCAACCITON
ACCCCTCCGGGEEETCGECGT TGGEENCCTCGGEAGCCCCTAAGACGGGATCCCGGCCCCGAAATACAG'
GGCGETCTCGCCGCAGLCTCTCCTGCGCAGTAGT TTGCACAACT CGCACCGEOAGLGLEELGLGT AL
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Talaromyces sp. isolate 3161.2PP07 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8!
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Figure(3): A,C: The nitrogen bases of the gene 18srRNA for Fusarim boothii(1) and Talaromyces(2). B,
D: The matching of nitrogen sequences bases of gene 18 SRNA for Fusarim boothii(1), Talaromyces(2) nitrogen
bases sequences in genes bank NCBI for Fusarim boothii(1), Talaromyces(2).
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AT O ARACCCAATOTEAACGT TACCAARACTGT TELCTCOGOEREATTTCTECCCCaRECalGTCGCAG E
COCCEaACCAAGECGOICaCCOGAGGACCAATTTACAARCTCTTTGTATGTCCCTTTGCGEATTTTTATT

ATACATTCT GAGCT T TCTCGECGCTCCTAGCGAGCATTTCRAAAATGAATCAAAACTTTCAACAACGEAT
CTCTTEaTTCTGECATCGATGAAGAAC GLAGLGAAATGCGAT AAGTAATGTGAATTGCAGAATTCAGTGA
ATCATCGAATCTTTEAACGCACATTGCGCCCGCCABTATTCTGECGGECATGLCTGTCCGAGCETCATTT
CAACCCTCGAACCCCTOOGG0GEETCGGLaTTGGRATCGECCTTCTACCGRCCGECCCCGAAATACAGTG
GreETCTCGCCalAGCCTCTCCTECaCAGTAGT T TECACACTCECACOEEEAGLELOECELETCCACGTC
CaTAAAACACCCAACTTTCTGARATGT TGACCTCORATCAGGTAGGAATACCCGCTGAACTTAAGCATAT
CAATAAGOGGAGGEA

Gliocksdium viride isolate DKLO0I intemal transcribad spacer 1, partial ssquance; 5.85 riboscmal RNA gene and intarnal
transcribed spacer 2, complate sequence; and 283 ribosomal RNA gene, partizl pequance
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CGCGGaTTTTTATATCTGAGCCATCTCGGCECCTCTCOTAGGCGTT TCEARAATGAATCAARACTTTICAA
CAACGEATCTCTTGRT TCTGGCATCGATCAAGAACGLAGIGAAATGLGATAAGTAATETGAATTGLAGAA
TTCAGTGAATCATCGAATCTTTEAACGCACATTGCGCCCECCAGTATTCTGECGEGCATGCCTATCCGAG
CeTCATTTCAACCCTCORAACCCCTCCEGEGGEETCOGIGTNGGEEATCGECCCTTTACGGEGCCGEICCIG
AAATACAGTGGCGGTCTOGCCGCAGCCTCTCCTGOGCAGTAGT T TGCACACT CGCATCGEGAGCGIGECG G
CGTCCATTGCCGTAAAACACCCAACTTTCTGAAATGT TGACCTCGEATCAGETAGGAATACCCGCTGAAL
TTAAGCATATCAAT AAGCOGAGGAAAAGAAACCAACAGGRATTGCCCCAGTAACGECGAGTGAAGCGECA
ACAGCTCARAT TTGAAATCTGGCCCCTCGGEaTCCRAGTTGTAATTTETAGAGGATGCTTTTGETGAGET
GLCGCCCGAGT TCCCTORAACGREACGCCACAGAGROTRAGAGCCCCRTCTGACTEECCACCRAGCITCT
GTAAAGCTCCTTCGACGAGTCGAGTAGT TTEEEAATGCTECTCARAATOGRAGGTATATGTCTTCTARAG
CTAAATATTGGCCAGAGACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGAG
GOTTAAATAGTACGTGARAT TGTTGAAAGGGAAGCGCTTETGACCAGACTTGGRGCGCGECGRATCATCCG
GGGETTCTCTCOGGTGCACT TOGCCGCGTCTAGGCCAGCATCAGT TCGTCOGCGGEEGAAAAAGGTTTCGE

Sordariomycetes sp. isolate PS575J intemal transcribed spacer 1, partial sequence; 5,85 ribosomal RNA gene and infernal
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Figure(4): E,G: The nitrogen bases of the gene 18srRNA for Gliocladium viride(3) and
Sordariomycetes(4). F,H: The matching of nitrogen sequences bases of gene 18 SRNA for Gliocladium
viride(3), Sordariomycetes(4)nitrogen bases sequences in genes bank NCBI for Gliocladium viride(3),

Sordariomycetes(4).
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CATTACCGEAGT TTACAACTCCCAAACCCCAATATRAACET TACCAATCTGT TACCTCOACOEEATTCTET
TECCOCaEECaiaTCaCACCICCGEAT CCCATAGLOCCCaCCGaAGaACCAACTCCAAACTCTTTTTICT
CTCCGT L ea T CCOGTCGEaaCTCTATT TTAT T T TG TCTRAGCCT T TCTCGaEGACCCTAGEGREE
G T oA AT CAAT LA AR TTTCAACALCGGATCTCTTRATTCTRGCAT COATRAAGALCGCAGCGAA
ATGCEATAAGT AATGTGAATTGCAGAAT TCAGTGAAT CATCEAATCT TT GAACGCACATTGOGOC DGCCA
GTATTCTGECGEGCATGCCTAGTCOGAGCATCAT T TCAACCCTCGAACCCCTCCREEEEETOGGEOGT TGEG
GATCEGLCCOT CACCRGaCCaCCCCCOAAATACARTGOCEET CTCRCCaCAGCCTCTCCTOCGUARTART
TTGCACACT CGCACCREGAGERCGEIGIGEICAC AR CaTARAACACCCCAAACTTCTRAMATGTTGALL
TOEEATCAGETAGRAATACCOGETGAACTTAAGCATATCAAT AA
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GTCTCAARATCAAT CARAACT TT CAACARCGGATCTCTTRETTCTORCATCGAT GAAGAACGCAGTGAR
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Figure(5): 1,K: The nitrogen bases of the gene 18srRNA for Fusarium oxysporium(5,6). J, L: The

matching of nitrogen sequences bases of gene 18 sSRNA for Fusarium oxysporium(5,6) nitrogen bases
sequences in genes bank NCBI for Fusarium oxysporium(5,6).
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CATTACCEAGT TTACAACT CCCAAACCCCARTATOAACGTTACCAATCTAT TRCCTCaGC0aRAT TCTCT
TECCCCEFICHCaTOOCAGCCOOGEAT CCCATROCaCCCOCOaaAn AT CARCTCCARACTCTTTTTIICT
CTCCeTCECGRCTCCCaTOECaeC TCTGT T TTATT TTIGCT CTaAGCCTTTCTORGOGAC CCTAGTGEGT

T T GAAA AT GAATCARAACT TT CAACAACGEATCTCTTOET TCTaGCAT LGAT GAAGARACECAGIGRAA M
AT OATASGT AATOTOAATTBCAGAATTCAGTGAATCATCGAATC T TTOAACGCACATTOCGCCLGICA
GTATTCTEOCEaaCATaCCTaTCCaAGCET CAT TTCAACCLTCRAAC COCT OCGaGGaaT CaalaT TEGG
GATCERCOCCTCACCRGOC OGLCCCCoAAATATAGTERCRETCTCRCCGARCCTCTCCTGCECAGTAGT
TTGCACACTCACACCEOEAGCECGECaCEoCCACAGOCGTAAAACAC COCARACTTC TEASATAT TGALCT

ToREATCAGGT AGEAATACCCRCTOAMCTTAAGCATATCAATAA
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Figure(6): M: The nitrogen bases of the gene 18srRNA for Fusarium oxysporium (7). N: The
matching of nitrogen sequences bases of gene 18 SRNA for Fusarium oxysporium (7)nitrogen bases
sequences in genes bank NCBI for Fusarium oxysporium (7).

Conclusion

Seven fungal isolates were identified from the soil of the botanical gardens of
Mustansiriyah University. The utilization of ITS primers for PCR genotyping is the best and
most accurate method to identified new strains and genes in different environments.
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Abstract:

Childhood represents one of the important stages in human life, in which the child's abilities
develop and his talents open, and the child can influence, direct and form both physically and
mentally. Playspaces are the best place in which the child can meet the needs of his body and
psyche, so it has become necessary to take care of this space, which represents a good
environment for the development of the child's potential and improving his social behavior,
and recent studies have proven that the interaction of the child with nature in this type of
space is one of the positive aspects That can contribute to the child's development, health and
behavior, hence the importance of researching the needs of indoor and outdoor play spaces. In
kindergarten buildings, which are the category of children aged (4-5) years, the research aims
to evaluate the needs of indoor and outdoor play spaces for kindergartens from A Biophilic
perspective, after surveying the opinions of mothers about the needs of their children in those
places, which contributes to promoting Child health and behavior, and evaluation of the
reality of indoor and outdoor play spaces in kindergartens in Mosul from a biophilic
perspective, which achieves interaction and harmony with the environment and contributes to
improving his health, behavior, and psyche.

Key words: Play Spaces, Kindergarten, Biophilic, outdoor, indoor, child space..
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Introduction:

Our children, in their different age stages, need to provide great care and attention that
will enable them to grow up in a healthy environment, both physically and psychologically,
which will be reflected in the future on their social and health behavior. Scientific, and that
the possibility of exploiting the landscape can contribute to the development of the child's
personality and enhance focus in children, and contribute to improving his behavior with
others, especially in the play spaces of kindergarten buildings in which the child shares play
with others, the research deals with assessing the needs of play spaces in kindergarten
buildings Children in the city of Mosul, through the research methodology, in two phases.
The first is to conduct a questionnaire to clarify the needs of mothers in the integration of
their children’s play space with nature in the kindergarten, and the second is to analyze the
playing spaces for a group of kindergarten buildings in the city of Mosul from a biophilic
perspective and to develop solutions and design treatments that contribute in the treatment
and improvement of these spaces.

2. Child And Nature

Many studies have referred to the child's relationship with the external environment and
its importance and direct impact on the child's performance, development, physical and
emotional, the Contact with nature is important for a child's development, regardless of the
children's race or socioeconomic status [1][2] Many experiments and studies have shown the
many benefits of nature on the health of the child through lower rates of respiratory diseases
and obtaining vitamin D from sunlight. They have shown an improvement in the child's motor
activity and have provided him with appropriate weight rates due to the possibility of walking
and sports in those areas that allow him to explore the environment and use Its different
senses, in addition to social interaction and the participation of others[3].amid nature to
discover the environment around it[4]. Therefore, we can conclude that nature affects the
health, psyche, behavior, and development of the child, which is shown in Figure 1
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Figl. The effect of nature on child (the researcher).

3. Children’s Spaces From A Biophilic Perspective

It can be said that it is self-evident that the first years of a child’s life witness physical,
intellectual and psychological growth and development, in which play contributes a lot
through the child’s learning in these stages of a set of motor, intellectual and behavioral
skills[5] An outdoor play space should be seen as a place where children can run and play and
a therapeutic environment where it can meet the varying needs of different children[6], The
children's play spaces include two types, indoor and outdoor, and when conducting an
experiment about the time the child spends indoors with outdoors, the results were similar, as
indoor play (63%) with outdoor play was play (59%) [7], A Comprehensive study conducted
in Canada showed that it is preferable that the outdoor space allocated for each child’s play in
the outdoor play space is 13.5 square meters[4], In order for the playing spaces to be well-
designed, there are a set of principles and conditions that must be fulfilled, represented by
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(their location is good - available to all children of all kinds - fulfilling the child’s
psychological and kinetic needs - giving the possibility of sharing in games between children
- safe for children - interactive and benefiting from the elements different nature)[8]. From the
perspective of the interaction between the child and nature and the importance of using the
elements of nature in these spaces known as biophilic spaces, experiments showed that
children who frequently play spaces that interact with nature and contain natural elements
have better motor skills, balance and coordination compared to children who play in
traditional playgrounds.[9], And Kellert outlined the most important principles of biophilic
design, which are: "Environmental Features-Natural shapes and forms- Natural patterns and
processes- light and space- Place-based relationships-The development of relations between
man and nature"[10], Show fig 2.
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Fig 2. principles of biophilic design (the researcher).

4. Previous literature

Many recent studies have dealt with the relationship between the design of children's
spaces and its relationship with nature and its impact on children and within more than one
direction, Cengiz and Ozge Boz emphasized the importance of interaction between the child
and the natural environment and the role of this in motivating the child, developing his skills
and improving his performance with others, A comparison was made that showed that
children who play in playgrounds designed according to biophilic principles are healthier,
energetic and have better behavior.[9] McGee presented a set of biophilic features that can be
designed based on play spaces in centers for the care of sick children, which can contribute to
the healing of children and raise their immunity, which is a positive aspect in the interior
design of these spaces represented by their natural features and their relationship with natural
forms such as plants, animal forms, natural light and harmony spatial[11] and Nogueira gave
a set of design criteria for the children's play floor through biophilic design, in a way that
enhances the idea of harmony with the nature between man and the external environment and
identified it through (contact with nature - materials - colors - safety and order - cultural and
ecological connecting )[12], while Woodward and Zari indicated the importance of the
education space being an enjoyable space for children by highlighting the importance of
designing the natural spaces that exist in children’s schools. It attracts them because of its
importance in positively affecting their psyche and behavior.[13] It is the same design
elements that came to it Park and Lee when analyzing a group of childcare buildings
according to biophilic design principles by identifying biophilic design patterns and
conducting a field survey of childcare facilities in Japan and the characteristics of their design
patterns by clarifying the positive impact of those patterns on children's health and the most
important design elements in those facilities and buildings [ 14].

All studies confirmed the importance of the relationship between the child’s spaces and
nature, which is expressed by the principles and elements of biophilic design in a way that
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meets the child’s health, psychological and behavioral needs and through what can be
achieved when these elements interact in the design of play spaces in kindergarten.

5. Biophilic design for kindergarten buildings

In this paragraph, the research will discuss and analyze a set of international models of
kindergarten buildings, which were designed in a way that deliberately integrates the building
and its interaction with nature and according to the principles of biophilic design to deduce
the most important mechanisms adopted by the designers in the spaces of the kindergarten in
a biophilic style.

5.1. Yotsukaido Satsuki Kindergarten- Yotsukaido City —japan 2010

The designer’s goal in Yotsukaido Satsuki Kindergarten is to develop children's sense
of the natural environment and enhance their belonging to it by investing the space for
outdoor play by planting plants, grass, fruits, and vegetables, and adding sand in the form of
an external hill around which children run, In addition to the direct connection between the
indoor and outdoor play space [15]see fig 3.
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Fig 3. Yotsukaido Satsuki Kindergarten Natural elements in the outdoor play space
and connection between spaces) [15]

5.2. Seiwa Kindergarten- Machida- japan 2019

The building is an addition to a kindergarten erected in 1960. What is noticeable is
the addition of a corridor between the two buildings fig 6., and this corridor was relied
upon by the designer to make it an important space for children to play and gather, and a
roof that allows the introduction of sunlight and natural light with the use of natural
wooden furniture and planting plants inside it and the presence of birds to give a feeling of
integration with nature As for the outdoor spaces They are natural and contain natural
elements such as plants, sand, and water , see fig 4 [16]

Fig 4. Seiwa Kindergarten (natunal elament ( outdoor play spsce)) [16]
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5.3. Ombut Afuera Kindergarten- chilli -2021
The idea of designing outdoor spaces for playing is based on the principle of
interaction with nature fig 8, which can provide a healthy and educational environment, in
addition to adopting natural materials for furnishing such as bricks, while providing places
for planting plants and vegetables, The design was used in organic fig 5, not geometric,
and basket-like forms with different types of local tree [17].

Fig 5.0mbu Afuera Kindergarten (Organic shapes) [17]

From the examples presented in the previous paragraph, it becomes clear to us a set
of mechanisms adopted by the designers of kindergarten buildings and from a biophilic
perspective, these mechanisms will contribute to meeting the physical, health,
psychological and behavioral needs of children, which we see in Table 1.

Table 1. The mechanisms of achieving biophilic design in the design of children's play spaces in
kindergarten buildings

Using and employing the various elements of nature (plant -
animal - rocks - sand - water) .

Diversity in the natural elements used (adding local trees -
Connection with making water pools - adding sand hills)
nature Adoption of natural materials in furnishing seating areas and
umbrellas and adding stairs and ropes)
Simulation of natural forms and elements of the natural
environment (adding plant shapes and boxes for planting plants)
Employing natural light in the design (direct — indirect)

Inspired by Inspiring natural shapes and bodies such as plants and animals by
natural shapes drawing them on walls and ceilings - being inspired by unnatural
materials
Use shapes that give a positive feeling and a sense of containment

Positive feelings

of belonging and safety

Change through transition between natural elements
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6. practical study

In this part of the study, a questionnaire was conducted by directing a set of questions to
a group of mothers who have children in kindergarten to ask them about what are the
elements that their children need in the playgrounds in kindergarten, which can contribute to
achieving interaction between the child and his natural environment And shown in Table 3,
the sample included 100 mothers. This questionnaire allowed us to identify what are the
elements and forms that can be available in the children's play spaces and through which we
can achieve satisfaction of the child's psychological, health, kinetic, and behavioural needs
and their importance in those spaces.

Table 2. Questionnaire: Questions directed to mothers
Please answer the following questions for mothers who have children in kindergarten

child's age:

Kindergarten name:

1. Do you find it necessary to provide suitable playing yes no
spaces in the kindergarten that your child attends?

2. Do you think that the play spaces in the kindergarten
that your child frequents are suitable for his (kinetic)
needs?

3. Do you think that the play spaces in the kindergarten
that your child frequents are suitable for his
(psychological) needs?

4. Do you think that the play spaces in the kindergarten
that your child frequents are suitable for his (behavioral)
needs?

5. Determine according to importance. What are the elements that should be focused on
when designing the indoor play space for your child's kindergarten? (Please arrange the
answer in order of importance: ceilings / floors / walls / furniture / colors / openings

6. What elements do you prefer to include in the interior spaces of children's play (which
includes walls, ceilings and floors)? Determine according to the importance of the
following (vegetal shapes (trees - flowers, etc.) - animal shapes (pictures or statues of
animals) - organic shapes (mountains - rivers, etc.).

7. Do you think that the indoor play space should have yes no
access to natural light and natural air?

8. Do you prefer a connection between the indoor and
outdoor play spaces in your kindergarten? (Through
openings such as doors and windows)

9. What do you prefer in designing the play space for your internal
child's kindergarten? external
Part of the classroom
10. What shape do you think will be most loved by your organi geometri
child in the play space? c c
11. What material is the most suitable furniture for your Natura unnatural
child? I
12. What is the most important feature that should be safe
available in the play space for your child? healthy
Enjoyable

In the second part of the practical study, a group of kindergarten buildings in the city of
Mosul was analyzed, as a number of these buildings located in the city were visited by a
researcher, and photographs were taken and the outdoor and indoor play areas were drawn in
those buildings and evaluated from a biophilic perspective according to the research
vocabulary collected in The theoretical framework of the research and the outcome of
previous studies and global examples and determining what are the local needs for play
spaces in kindergartens in the city of Mosul and the principles and mechanisms possessed by
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these spaces according to the biophilic design, which can contribute to improving the child’s
environment, growth and development, The following kindergartens are included:

Table 3. Research samples( Kindergartens covered by the researcher)

Kindergartens name Indoor space
Outdoor

space
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Table 4. Evaluation The Needs Of Play Spaces In Kindergarten From A Biophilic Perspective (researcher)

X1
Connection
with nature

X2
Inspired by
natural shapes

X3
Positive
feelings of
belonging

X1.1
employing the various elements of nature

X1.2
Connecting with the outside nature

X1.3

not connected
X1.4

natural materials

X1.5
Simulation of natural forms and elements of the
natural environment

X1.6
natural light

X2.1
space shape

X2.2
natural shapes

X2.3
furniture shape

X3.1
Positive feelings of belonging

X3.2
Change through transition

I O
X1.1.1.growing plants

X1.1.2.Animals
X1.1.3.sand basin

X1.1.4.Water
X1.1.5.rocks
X1.2.1. direct
X1.2. 2.indirect

X1.5.1.adding local trees
X1.5.2.making water pools

X1.5.3. adding sand hills
X1.6.1.direct
X1.6.2.Indirect

X2.1.1.0rganic
X2.1.2 geometric

X2.2.1.Add drawn plant
shapes

X2.2.2.Add drawn animal
shapes

X2.3.1.simulation of
botanical shapes
X2.3.2.simulation of animal
shapes

X3.1.1.Safe(Furniture and
flooring suitable for
children)
X3.1.2.Healthy(Natural
lighting and ventilation)
X3.1.3.Enjoyable(Variety of
games and colors)

Variety of floor treatments
X3.2.1.
X3.2.2.Variety of color

X3.2.2.Make transitions
between spaces
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(researcher)

Table 5. Checked values
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7. Discuss the results

5.4. The results of the first part of the practical study, represented by a set of questions that
the researcher asked a group of mothers, showed the following:48% of the mothers
considered that the play spaces in their kindergartens are not suitable for their children’s
motor needs, due to the small area of space, especially the indoor play spaces, while 66.7% of
them considered it suitable for their children’s behavioral needs, and that For the possibility
of participation in play between the child and other children when playing, which is
appropriate by 77.8% for his psychological needs.

e the mothers agreed 100% on the importance of providing lighting and ventilation in these
indoor and outdoor spaces for the health of children and the importance of achieving direct
contact between the indoor and outdoor play space by 74.1%, and they differed Their
opinions about the type of connection between the indoor and outdoor play space with other
spaces, as 40% considered it important that it be connected and close to the classes and even
part of it, and 40.8% preferred it to be outdoor, while only 10.2% preferred it to be indoor.

e When asked about the design of the indoor play spaces, the mothers’ opinions differed in
the arrangement of its elements, but most of the answers focused on the design of the floors
and giving them priority as they are the most elements that can provide a safe environment
when children fall when playing, and that plant shapes come to the fore in the details that can
excite their children Then animal, organic

e And 55.6% said that the organic shape would be closer to their children than the geometric
shape chosen by 44.6%. As for the nature of the furniture, the research found that 66.7% of
the mothers.

¢ 60% of the mothers agreed that the playing space should be safe first, then healthy and then
enjoyable to reduce the risk of injuries to the child while playing and moving.

5.5. The results of the analysis of samples of kindergarten buildings in the city of Mosul,
which the researcher visited to assess the indoor and outdoor play spaces from a biophilic
perspective:

e Connection with nature: The results of the analysis showed that the outdoor play spaces
achieved 100% of contact with nature, but they relied on employing the outdoor garden as an
outdoor play space and planting local plants, while most of them lacked the use of water,
rocks and sand elements, and the researcher noted the lack of all spaces to use toys made of
natural materials It is limited to games made of metal and plastic, which are spaces that enjoy
100% natural lighting. As for the internal spaces, 30% of them are not directly connected with
the external spaces, and they represented internal spaces within the building, so they lacked
the necessary natural lighting for children’s spaces.

e Inspired by natural shapes: The results showed that all external and internal spaces took
geometric shapes, and kindergarten buildings lacked an organic form in the playing spaces,
and the spaces relied on adding natural shapes inspired by animal shapes, especially in the
interior spaces, and 90% of the selected samples, while 50% of the outer spaces The shapes of
furniture were inspired by animal shapes in most of their forms. In the interior spaces, 70% of
the samples represented the shapes of furniture simulating the shapes of animals, and only 2%
in the outdoor spaces.

¢ Positive feelings of belonging: 80% of the external spaces are safe and 100% healthy,
enjoying light and natural ventilation, 50% are pleasant, while 70% of the internal spaces are
safe spaces whose floors have been treated, 60% are healthy for their lack of light sources and
natural ventilation, and 70% are diverse pleasant spaces The shapes and colors in it, most of
the external and internal spaces lacked diversity between floor treatment and were limited to
the diversity of colors in the internal playing spaces.
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Conclusions

In the early stages of development, the child needs to provide an appropriate healthy
environment that meets his health, psychological and behavioral needs. The biophilic theory
is one of the theories that can achieve these needs, especially for the play spaces, which
represent one of the most important spaces in kindergartens, and recent studies have proven
that the interaction between the child and nature in this The spaces can contribute
significantly and effectively to meeting the needs of the child and his development, and the
research has identified these needs and their values from the samples dealt with in the
research in the practical study, as the researcher found the importance of emphasizing on
providing an interactive environment with the child in the indoor and outdoor play spaces
because of the importance of this for the child and his development And that the space enjoys
adequate lighting and ventilation, healthy for children, taking into account the direct contact
between the interior and the outside, and that the various elements of nature such as water,
rocks and even some pets such as birds are available in these spaces because of its positive
repercussions on the health of the child, and the roof can be employed to establish gardens
and play spaces in case There was not enough space for these buildings, the research suggests
creating a natural environment and employing natural elements within the indoor play spaces.
By adding elements such as sand and rocks basin that invest in children’s toys, as the research
noted that most of the samples of kindergarten buildings in the city of Mosul did not invest
these elements in the interior spaces, and these spaces also need treatments at the floor level
first through the use of appropriate and protective tiles when the child falls And the treatment
of walls with a diversity of colors and shapes, and the research suggests that the importance of
kinesthetic and visual communication between the internal and external play spaces because
the communication between the spaces creates a diversity in movement, colors and transition
and is important for the child’s psyche.
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DETERMINATION OF THE ACTUAL INTENSITY BY CORRECTION OF THE
EMISSION SPECTRUM LINES OF HEAVY METALS CONTAINED IN CRUDE OIL
USING LASER INDUCED PLASMA —TECHNIQUE
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Abstract:

Laser induced plasma spectroscopy (LIPS) is a novel technique for elemental analysis based
on laser-generated plasma. In this technique, laser pulses are applied for ablation of the
sample, resulting in the vaporization and ionization of sample in hot plasma which is
finally analyzed by the spectrometer. The elements are identified by their unique spectral
signatures. The plasma was produced using the fundamental harmonic (1064 nm) of the Nd:
YAG laser and the emission spectra were recorded at 3.3 psec. detector gate delay to study
the capabilities of LIPS as a rapid tool for material analysis. LIPS method was
developed for elemental analysis of the crude oil. Because of the special features of crude oil
as a liquid organic material which makes the analysis process difficult and inaccurate. This
difficulty is concentrated due to the effect of the self- (absorption and stimulation), so the
properties of the spectral analysis lines of the laser induced plasma spectrum (LIPS) are
severely affected, and thus affecting the evaluation process accuracy. In this effort, there was
an ability to determine the qualitative evaluation of the various heavy metals in a crude oil
sample. For the large number of these metals, three minerals (Fe, Ni and V) were identified
for the purpose of clarifying the method, After determining the optimal experimental
conditions to improve the sensitivity of the developed LIPS system through the optimal
selection of the most important parameters. Here, an analysis method based on global
reference line selection was proposed for optimal estimation of the analytic lines properties of
the plasma spectrum (actual intensity Ic , optimum temperature Te , highest stability score Ss
and without self-strain fs), to improve the analysis accuracy of a crude oil sample using LIPS
- technical. The optimum stability score (OSS) method was used to estimate the plasma
temperature based on the calculation results from the Boltzmann diagram. Furthermore, the
internal reference line for each specific mineral was considered while the correction was made
for the analytical lines.

Key words: Heavy Metals Assessment, Crude Oil, LIPS-Technique, Correction The Self-
Strain Effect.
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Introduction:

Laser Induced Plasma Spectroscopy (LIPS) is a useful technique that requires optical
access for the sample surface and can be used as a fast method for the qualification
and quantification of the contaminants in various categories of samples. It is an emerging
technique for elemental determination in a wide range of environmental samples,
metallurgical, metallic and non-metallic, sewage sludge, liquid, aerosol, gases and biological
samples etc [1-7]. Several elements can be measured with this technique simultaneously even
at parts per million concentration level. Recent developments towards improving analytical
capabilities of this technique have led to more applications of LIPS. However, still more
efforts are required to improve the precision and the sensitivity of this technique. Some
improvement in methodology is needed for its wide applications in terms of its efficiency and
limit of detection [11-13]. The assessment and characterization of large variety of
samples of various natures require special technique like LIPS. Some capabilities of
LIPS as a rapid tool for analysis of sample are pollution monitoring in air, soil,
sewage sludge, ground and wastewater, determination of ore composition during
mining, chemical analysis of explosive materials, forensics and biochemical applications,
detection of radioactive contamination and hazardous materials. This technique can also be
used for rapid identification of metals and alloys during recycling of scrap materials,
on-line compositional analysis of the molten metals, on-line compositional analysis of liquid
glass for process control (iron, lead etc), depth-profiling and compositional analysis of
surface coatings (galvanized steel, plastic coating and heavy-metals in paint), on-line
monitoring of particulates in air (stack emission monitoring etc.) [14].

In LIPS minimal sample preparation is required which reduces worker exposure to
hazardous radioactive or toxic substances. LIPS requires small amount (ugm) of sample,
and element detection limit can be achieved in the range of ppm/ppb. In addition to its
potential benefits, there are some inherent disadvantages of this technique: [15-16]. The
qualification and quantification of heavy metals within liquid samples are pertinent to
industrial processing, environmental monitoring and waste treatment.

In the last decade laser-induced breakdown spectroscopy has become a prime
area of scientific and technological interest for researchers in the various fields of
science. To-date, laser-induced breakdown spectroscopy (LIPS) has been tested with
limited success for liquid samples.[17]

The technique is based on the generation of laser-induced plasma on a solid, liquid or
gaseous sample by focusing a high-power pulsed laser beam onto the sample and the
collection of light emitted from the plasma to be used to determine the elemental composition
of the sample. Since its inception, the LIPS-technique method has been used by several
research groups across the world to analyze metallic alloys, such as Al-based [19,20], Fe-
based [20], Cu-based [21-25] and Au-based [23,26] alloys as well as non-metallic samples,
such as soil, rock and glass [23,25,27-29].

In the present work appropriate choice of experimental parameters and plasma
conditions are to be applied to obtain accurate assessment results using the LIPS technique
and out -coming results should be presented and discussed.
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2. Experimental Details

The experimental arrangement of the LIPS set-up which was built is shown in the
Figure (1). Where the system of experimental work was designed and included the
followings:

1. A pulsed laser source (Nd: YAG) Laser that generates the powerful optical pulses with
beam energy of 2000 mj, the wavelength of (1064 , 532) nm, and the pulsed duration
of 10 ns which are used to form the plasma plume. The laser spot on sample is 400 um
in radius using a lens of focal length of 10 cm with a pulse energy of 500 mj, where the
irradiance is 63.69 j/lcm? .

2. A lens isused in order to direct and focus the laser beam on the aquatic
material (target).

3. A target holder for the optical insulator.

4. X-Y-Z stage is used to remove the target when needed.

5. A light collection system was used to collect and direct the spark light into a fiber
optical cable (FOC), which is used to collect the light and send it to the spectrometer.

6. A detection system (spectrometer/detector).

7. A computer (PC)is applied to control both the laser and the detector to store the
spectrum.

The optical emission of crude oil sample is collected by the lens and is focused on to
optical fiber which delivers the plasma light to the entrance slit of spectrum analyzer (with
wavelength range (320-740) nm , which serves to deflect light according to wavelength
and then reversed by mirrors, then focused to detect and convert optical signals to
digital, and then transport the digital signal for application. The spectral lines of the sample
is then analyzed. Finally, the information is transmitted to a PC where it is processed with the
Spectra Suite software. This is to be done in order to obtain better quality assessment of heavy

metals (HMSs) in the crude oil.

Atomic
translates

Laser - induce

C-;) fiber optical
QO Qg

] 111

Figure 1 Schematic diagram of the experimental set-up.

optical buffer
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3. Results And Discussion
3.1. Selection and Correction of the Emission Spectra Lines

Figure 2 below represents the emission spectra of all the elements and minerals present
in the crude oil with the spectral range between 320 and 740 nm. It consists of many strong
and weak emission lines of the components found in crude oil. Typically, the strong emission
lines belong to the components with a higher (main) concentration, while the weak lines come
from the elements of lower (weak) concentration. The emission spectra analysis was
performed using the software based on linear correlation with the NIST atomic database.
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Figure (2The emission lines spectrum of plasma by using laser pulse energy of 500 mj and 1064
nm of the Nd:YAG laser

Selected heavy metals were "discovered” and had many spectral lines in the original ore
spectrum. The original full spectrum from 320 to 740 nm was consisting of hundreds of
spectroscopic lines, and it was analyzed and about 33 heavy metals were found as shown in
table (1). Three minerals in crude oil, Fe, Ni, and V were chosen as an illustration of the
analysis process. In the LIPS technique, the intensities of the emission lines are used to
determine and calculate plasma properties such as temperature and electron density to identify
heavy metals above in the crude oil.

Table (1) the heavy metals present in the analyzed crude oil sample
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The criterion for checking whether LIPS plasma is optically thin, is necessary for
quantitative analysis of components and metals, using LIPS spectra of a sample. This is
obtained from the ratio of the two line densities of a given element in the same charge state Z,
where they should be the same as the ratio of their corresponding transmission probabilities.
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These assumptions must be validated before performing a quantitative LIPS analysis.
The optically thin state of the plasma is necessary to ensure that other atoms in a lower energy
state do not re-absorb the radiation emitted by an excited atom and to avoid the so-called self-
absorption effect. In the absence of self-absorption, the intensity ratio of two emission lines of
the same type, having the same higher energy level, should be the same as the ratio of their
corresponding transmission probabilities. The experimentally observed intensity ratio of
different spectral lines of Fe I, Ni I and VI was used and compared with their transition odds
ratio.

Table (2) displays the intensity ratio and transition probability ratio between the two
Fe lines of 479.91 nm and 559.84 nm, Ni lines of 450.81 nm and 527.05 nm, and V lines of
412.23 and 569.30 nm. The intensity ratio of Fel/Fel was 0.57 and their transmission ratio
was different. The density ratio of Nil/Nil was 0.663 and their transmission ratio was 0.838.
The density ratio of VI/VI was 0.803 and their transmission ratio was 5.89. A mismatch is
observed between the intensities of Fe, Ni, V and their corresponding transition probability.
This confirms the presence of self-absorption by examining the sample.

Table (2) Comparison between the intensity ratio of two emission lines of Fe (I), Ni (1),
V (1) and the ratio of their corresponding transition probabilities before correction procedure.

No. Metal I  Wa(nm) E (eV) A Ratioof | ratio of
A
1 Fe l 0.110704 479.91 6.86610 9.83E+0 0.57 5.4*10-3
2 Fel 0.192639 559.84 6.86610 1.82E+:)1
3 Ni | 0.1053 450.81 6.292711 7.08E+Z) 0.663 0.838
4 Ni | 0.1587 527.05 6.292711 8.44E+g
5 Vi 0.078815 412.23 5.27597 2.41E+g 0.803 5.98
6 VI 0.09812374 569.30 5.27597 4.03E+g
7 5

Since the material used in the analysis process is a liquid and organic (hydrocarbon)
crude oil, the examination process was difficult due to the presence of the problem of self-
absorption in the profile of the analysis lines, which led to a reduction and a difference from
the actual value of the intensity of the spectral lines.

Thus, it leads to an inaccurate quantitative analysis process. Self-absorption appeared
when the plasma light was re-absorbed by cold atoms along the optical path making the line
shape flat or in extreme cases showing a dip in the center of the line.

Therefore the true values of the integrated densities of the selected emission lines are to
be determined and discovered, through several important steps.

3.2. Selection of the Global and Internal Reference Line (GRL & IRL)

For all emitted spectral lines, the origin line is specified as the reference for all spectral
lines. This line is chosen because it has a high degree of stability, which depends on it in the
process of correction for other spectral lines that have a lower degree of stability, and the
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selection process depends on two important parameters of the properties of spectral lines,
namely (lower level of energy and the probability of transmission). According to Equation 1,
the degree of stability of the spectral lines is calculated, where the line with the highest
excitation energy for the lowest energy level with the lowest transmission probability is less
affected by the absorption and self-excitation problems, so it will be chosen as the reference
line for the spectroscopy lines and shown in table (1).

Stability score = E/A.............. (1)
Where: E = low energy level and A = transition probability

In figure (3) the red line represents the peak power that runs between the upper and
lower point. The green line represents the average power, which represents the largest triangle
area under this curve for these points, where the touch point of this green line is called the
curve (touch point). The point of intersection of this green line with the temperature axis,
gives the highest peak in the triangle under the curve, and represents the heat content of all
spectral lines (actual plasma temperature).

The area between the point of intersection and the touch point is represented by the full
wave half maximum (FWHM) area, where the spectral line with the highest stability score
corresponding to the point of intersection of the average power line (green line) with the
temperature axis is the line that will represent GRL. Where GRL is the strong spectral line
with the highest degree of stability and is located at the peak of the triangle representing heat
content, located at the top of the FWHM region.

For this reason, focusing on GRL was done in the process of calculating the plasma
parameters for property correction (intensity, temperature, electron density and skew degree)
of other emitted spectral lines that have lower stability.

Temperature versus Stability Score for all
upper point; spectral lines
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0.422467973 —396}'7-@"‘;\_: s o%s o 03
lower point; [ " °0 0000 0| 0,2
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0.181553518 10 . o
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Figure (3) the stability score with temperature of each analytical lines

The following figures (4A, B and C) show the value (Sc) of Fe, N and V through which
the IRL of each metal is determined, that represents the strong spectral line for each metal,
and it is less affected by the problem of self-absorption compared with other spectral lines for
the same metal, since it is characterized by the highest degree of stability and the lowest
absorption coefficient for the spectral analysis lines of the specific metal.
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For each plasma spectrum, the spectral line with the highest stability is determined as
the global reference line based on equation (1), where there is one line for each plasma
spectrum. While the specific internal reference lines. One internal reference was chosen for
each mineral present in the specified crude oil sample, while there was more than one internal
reference line. As shown in the figures below, the internal reference lines for the same
selected sample are different. Because the samples contain many different metals, but three
metals Fe, Ni and V were chosen as examples.
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Figure (4 A,B and C) show the stability score with temperature of analytical

Lines of Iron, Nickel and Vanadium

According to the stated stability score (Sc) which was calculated by the mathematical
selection of reference lines in the section before, a number of analytical lines for heavy metals
in the crude oil sample were selected from the specified spectrum. Some of these analytical
lines are (Cr), (Fe), (Sc), (Ti) and (V), which are shown in Table (3) where the first ten lines
that have a high degree of stability for all types of components of the crude oil sample. Table
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(3) shows the spectral parameters of the specific GRL extracted from Figure (5) below, which
represents the spectral lines emitted by the generated plasma.

Table (3) The top ten lines have highest stability score.

NO. element w E; A Stability Score Type
1 Crl 606.09 6.006451 1.59E+04 62.09620 GRL
2 Crll 713.11 6.577529 4.02E+04 62.03830 AL
3 Crll 577.60370 8.30844 7.24E+05 61.57990 AL
4 Vil 678.0857 9.418584 5.54E+06 60.66024 AL
5 Fe ll 669.321 7.128263 1.58E+05 59.54933 AL
6 Fe ll 669.321 7.128263 1.58E+05 59.54933 AL
7 Scll 476.6061 8.011334 1.45E+06 56.45828 AL
8 Till 596.71640 8.10827 1.33E+06 57.51798 AL
9 Vil 654.56 9.340436 6.65E+06 59.45316 AL
10 Vil 654.57750 9.34044 6.65E+06 59.45316 AL
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Figure (5) The emission spectra lines of the plasma generated

However, in this procedure, only the properties of the analytic lines are corrected. The
slopes of the spectral lines of all components are inconsistent, scattered and random indicating
that the analytical lines of each component are differently affected by the effect of self-induce
and absorption.

The initial Boltzmann diagram is shown in Figure (6) which is based on the specific
emission lines of the components prior to the rectification process. It can be seen that the
points are randomly distributed with a very weak linear relationship. It is caused by a decrease
in the intensity of the analytic lines, and is the result of the effect of self-(induce and
absorption). Moreover, the analytic lines of the excitable for different components and metals
in the initial Boltzmann diagram are not parallel, indicating that the effects of self-induction
in all analytic species led to different degrees of intensity decrease in their spectral lines as
shown below.
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Initial Boltzman Plot figure

-10
__-15
<
~
= 20
: @ Species M
—

-25

-30

0 5 10 15
Ek ev

Figure (6) showing the Boltzmann plot before correction
3-3-Self-(Strain coefficient) Correction of the Internal Reference Line and Analytical
Lines

In Figure (7) the optimum temperature is searched for the range of [1.2-0.2] e.v which
was obtained from the Boltzmann diagram. This represents the temperature of the distorted
spectral lines before the correction process (shown in Figure (7), and after calculating the
optimum plasma temperature and correcting the self-skewness of the spectral analysis lines by
choosing the global reference line, the calculated plasma temperature is (0.801), which is the
same as the global reference line temperature.

Plasma Temperature before correction

1,4
1,2
1
0,8
0,6
0,4
0,2
0
320,00 420,00 520,00 620,00 720,00

Wavelength nm

Temperarure (ev)

Figure (7) The extracted temperature before correction of the self-absorption of heavy
metals lines (HMs).

The plasma temperature corresponding to the best stabilization value is the optimum
temperature, Where the steps for determining the optimum stability score (OSS) were shown
in Figure (3), Where the fitness value stabilizes at a corresponding plasma temperature of
(0.801) e.v as given in figure (8) below.
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Plasma Temperature after correction
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Figure (8) The extracted temperature after correction of the self-absorption of heavy
metals (HMs) by PSO method .

Thus, a Boltzmann diagram is drawn using intensity-corrected analysis lines as shown
in Figure (9) and optimally, temperature was estimated by OSS algorithm. Points for each
type of component and metal found are closely distributed over the fitted line. In addition, the
lines fitted to the different components tend to be parallel and identical to each other as shown
before.

The Boltzmann diagram was constructed using a set of emission lines defined by
drawing the left-hand side (LHS) of the equation (2) as a function of the upper state energy Ex
and the linear fit over these data points extracted the corrected intensity values after
determining the optimum plasma temperature, which is extracted from the slope (1/KgTe) in
equation(2).

I /Agk={CsF / Us (T)} exp (-EW/KgT) ........... 2)
I 1 CF
yp=lh—2 x =F,_ m=——, g =In—=
T A T KT U.(D)

Y =0 + g,

Figures (6) and (9) show Boltzmann plots building using specific emission lines before
and after self-(absorption and induce) correction. It is evident from Figure (6) that the Fe, Ni,
and V data points are relatively more dispersed due to self-induction and, therefore, did not
yield the true values of plasma temperature and metal concentration.

Boltzmann plots were reconstructed by the data points of the Boltzmann plot after
correction and emission intensity correction as shown in Figure (9) which shows good
correlation, with data points span along the fitted lines without scattering without the effect of
self-induction in the emission lines thus, the intensity of the extracted analytic lines and the
optimum plasma temperature and inclination were relatively more accurate when extracted
from the slope (1/kBTe).

Figures (6) to (9) showed that the Fe, Ni and V data points are relatively smoother due
to self-(induce and absorption) evaluation and correction, thus, yielding the true values of the
properties of the lines of analysis.
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Boltzman Plot after Correction
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Figure (9) The Boltzmann plot after correction of the reference line of all heavy metals
(HMs) by OSS method

Using Ln(IW/Ag) and replacing the new intensity which was obtained by the
correction process, figure (10)A is obtained below, which represents the emitted spectrum
lines of the plasma without the effect of corrected self-(induce and absorption) Figure (11)
A,B,C show the intensity after correction of self-absorption for each limited heavy
metals(Fe,Ni and V).

Intensity after correction of self
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Intensity before correctiont of self absorption
320 420 520 620 720
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Figure (10 ) A: The emission spectrum lines of the plasma generated after correction of all
heavy metals lines ,B: before correction
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Intensity after correction of self absorption (Fe)
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Figure (11) showing the emission spectrum lines of the plasma generated after correction
of all Iron, Nickel and Vanadium metals lines

In the present work and as mentioned above the optimum stability score (OSS) method
was applied in the selection of the global reference line (GRL) by selecting high stability
values to evaluate and correct the temperature and self-(induce and absorption) for the
selected analytical lines.

For the determination of the strain modulus (self-induce and absorption) ,the intensity
values and temperature of the analytical lines after and before correction were used , and by
extracting from the Boltzmann diagram. Thus It was constructed using corrected optimum
plasma temperature, and the corrected analytic lines intensities.

The strain coefficients (S¢) of the analyzed lines due to self-(induce and absorption) are
extracted using equation (3) as shown in Fig. (12) A, B, C and D for all components and
metals. Fe, Ni, and V metals were identified as illustrative examples.
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Sf: |1/|2 ............... (3)
Where: 1,= Intensity after correction and I,=Intensity before correction

The emission lines for each component are assumed to have an approximately high
specific stability (Ss) in the FWHM region, which has little distortion and skew when the
strain modulus is close to or equal to (1) and are used as optimal analysis lines (Reference line
RL). Since it has a high landing angle (high cooling rate) and a smaller different excitation
energy so there was no effect of reabsorption of heat from the cold surrounding atoms as
shown in Figure (13) (A), (B) and (C) and D)for Fe, Ni and V arrangements. Using the
method presented in the figure below, the obtained self-strain coefficients differed from Fe(l)
to Ni(l) and to V(I) (from 1to 1 * 10-7).

Theoretically, the degree of influence of the self-strain lines of these minerals is related
to the atomic properties of these lines. This means that an element with a high degree of
stability is often not strongly affected by self-absorption or stimulation.

Figure (13) shows that each point represents an analytical line for a particular mineral,
where the points located after the FWHM region have a small angle of inclination (a )because
of low cooling rate, meaning that the lines with a small degree of stability (S) have a
distortion effect and a larger deflection, because it has a small slope angle (i.e. a small cooling
rate). It is shown in figure (13) that the self-induce temperature is low and the impact time is
large, allowing the distortion of analytical lines intensity to be of lower stability score Ss,
Where the following numbers represent the regression angle of the analysis lines with respect
to the specific mineral as shown in Figure (13),B, C and D before.

Therefore, low self-strain coefficients of Fe are of higher relative error than those with
high self-strain coefficients of Fe.

Self - Induce versus Stability Score of all lines
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(A) The self-induce with the stability score by use OSS method for all analytical lines of
heavy metals presented in crude oil
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Self - Induce x Stability Score of Fe metal lines
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Figure (12 A,B,C and D) Self-induce with the stability score by use OSS method for each
analytical lines of Iron , Nickle and Vanadium metal presented in crude oil



III1. International Scientific Congress of Pure, Applied and Technological Sciences (Minar Congress)

Strain Angle x Stability

10

1

0,1

0,01
0,001
0,0001
0,00001
0,000001

angle Q

100 10 1 0,1
Stability

(A) The landing angle before correction with the stability score by use OSS method for
each analytical lines of heavy metals presented in crude oil
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Figure (13 A,B,C and D )The landing angle before correction with the stability score by
use OSS method for each analytical lines of Iron ,Nickel and Vanadium metal presented in crude
oil

Figure (14) shows the relationship between the intensity of the analysis lines before the
correction process and its stability score. The intensity of the analysis lines before the
correction process was scattered and irrational due to the self-induce and absorption which
resulted in self-strain that caused the decrease in the of land angle (low cooling rate).

On the other hand, after correction process by OSS method, the data points that
represent the intensity of the analysis lines with the of stability score with a linear correlation
becomes more reasonable and acceptable, which shows that the intensity (Ic) increases with
the degree of stability (Ss) which is shown in figure (15).
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Figure (14) The strain intensity before correction with the stability score by use of OSS
method for each analytical line of heavy metals presented in crude oil
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Figure (15) The corrected intensity with the stability score by use OSS method for each
analytical line of heavy metals presented in crude oil

Through the above correction procedures and the results obtained, which represent the
actual values of the emission line for the metals displayed in the selected crude oil, table (2)
reveals the intensity ratio and transition probability ratio of the two Fe lines of 479.91 nm and
559.84 nm, the Ni lines of 450.81 nm and 527.05 nm, and V lines of 412.23 and 569.30 nm.
The intensity ratio of Fel/Fel was 0.00541 and their transmission ratio was similar. The
intensity ratio for Nil/Nil was 0.838 and their transmission ratio was 0.838. The density ratio
for V I/V | was 5.977 and their transmission ratio was 5.89. The intensities of Fe, Ni, V and
their corresponding transmission potential were observed, which are clearly supporting the
assumption of optically thin laser-induced plasma [14].

Table (1) Comparison between the intensity ratio of two emission lines of Fe (I), Ni (1),
V (1) and the ratio of their corresponding transition probabilities after correction procedure.

No. Metal Ic Wa (nm) E (eV) A Ratioof | ratio of

A

1 Fe | 2.19047 479.91 6.86610 9.83E+0 5.41*10- 5.4*10-3

4 3

2 Fel 404.40424 559.84 6.86610 1.82E+0
7

3 Ni | 4.41649 450.81 6.292711 7.08E+0 0.838 0.838
4
4 Ni | 5.26447 527.05 6.292711 8.44E+0
4

5 VI 1865.8962 412.23 5.27597 2.41E+0 5.977 5.98
6 6
6 VI 312.19668 569.30 5.27597 4.03E+0
5

lv. Conclusion

In this study, LIPS technology was applied to perform accurate analysis of the quality of
heavy metals present in the selected crude oil. Plasma was produced under optimized
experimental conditions by using Nd YAG lasers with specific parameters. For a more
accurate analysis of all the heavy metals present, the analytical lines representing those metals

77



Full Text Book of Minar Congress 4

were selected and their actual intensity value was determined. Parameters of the spectral lines
selected were used in Boltzmann plots and the actual intensity values of these spectral lines
were extracted and used in LIPS calculations to evaluate all components in the selected crude
oil. In order to correct the self-(induce and absorption) problem, an improved quality method
for LIPS calculations was proposed by relying on (stability score), through two stages.

First, analytic lines possess a different range of degree of stability. Where the line with
the highest stability score was chosen as the global reference line, and the stability was
determined by a mathematical formula through easily accessible parameters (transition
probability A and low energy level E) of the analytic line, the internal reference line for each
component (metal) was considered and selected Before correcting for other analytical lines.

Second, an algorithm (OSS) was used for more accurately evaluation of the plasma
temperature between the minimum and maximum temperature when the calculated plasma
temperatures for different species are unequal.

Experimentally, after applying the proposed method, the points on the Boltzmann
diagram were closer to the line, regular and without scattering. In addition, the lines fitted for
the different components (minerals) in the crude oil sample were nearly parallel. With the
improvement of the proposed method, the LIPS method becomes more feasible, practical and
accurate in the actual application of heavy metal analysis tasks in (liquid organic state) and
will be compatible with the requirements of on-site and real-time applications.
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