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Analysis of the marketing mix for food products according to the
marketing ethics approach from the perspective of the Libyan consumer
(A field study of the opinions of a sample of Libyan consumers in the
city of Tarhuna)

Abstract:

This study aimed to analyze the consumer's point of view regarding the extent to
which ethical controls are taken into account in the elements of the marketing mix for
food products in the Libyan market. To try to highlight some of the unethical practices
carried out by some marketers in the Libyan market in general and in the city of Tarhuna
in particular, the study used a descriptive and analytical research methodology, where a
questionnaire was designed and distributed to 400 consumer respondents in the city of
Tarhuna. The data was analyzed using appropriate statistical methods, relying on the
“Statistical Package for the Social Sciences” program, known for short as (SPSS). The
study reached results, the most important of which was that the level of ethical controls in
food products was low, as the average response value reached (3.2) according to the
grading scale. The study showed that the level of ethical controls in pricing food products
was low, with the average response value reaching (3.47) according to the five-point
scale. This is due to the fact that most marketers sell the same products at varying prices.
Keywords: marketing ethics, marketing mix, marketing mix ethics.
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Jase dadafale (Crosshead speed) 50 <&l ey «cul€ (TA-XT) alsdll Slea @lalae) () abalb
+ 22 Hlall daps 5 %50 — 45 Gl Ll cale 4 8GN Ll s (dul/adas 50 4nl JSI cilisel)
ahasiuly <8 Yellowness (b) <Redness (a) cLightness (L) dikiie gaall oslll dap . 22
Aalall clll L aaa el Loa¥) 13 el Gl aaa uld lasl .Minolta Colorimeter jles
Gl Hedy aaall Guld QllE b G (2000 <AACC) Gis 10-10 a8y dpnldll dalall alassuly
Gl sdy aaa Ayral zhae e (B dlll )ody Camiag cBylacaal) Aaclgy digud G S (Golall o)
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-(Nwokolo and Smartt, 1996 ) gl 2~ &
gl B U daiesdll 5 iliall el 3800 Alasll (ailiadll (1) Jsan

% Adleasll yealiell Heo

a3l 1;'.;'-._1.'| .._'a'__-.T‘z"l g el Sretall \'_11)\__.3_9_‘_)51'1 E__Sl:_)l'l Jan D %
1.50° 1.684 11.97¢ 2.72° 42.02° 42 .02° salal
2.07° 2.54° 13.60°¢ 2.54% 38.88° 43.38% 5
2.48% 3.03% 14.89% 2.52% 38.20° 44.112 10
2.28% 3.36% 15913 2527 38.42° 44.21% 15
2.58° 3.81° 17.49° 2.572 38.19° 44.25° 20

(0.05>P ) disina 3o gin 25 hua IS (B aaly cips A ad ) cllbugial)

Algadl) patladl) o Lugll) 8y el 380 Bl Jlaiuy) 8
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physicochemical and sensory properties of bread
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Abstract:

This study was conducted to estimate some chemical, physical, and organoleptic
properties of bread produced by mixing high-extraction wheat flour (85%) with different
proportions of cowpea flour (0, 5, 10, 15 and 20%). The chemical properties moisture,
protein, fat, carbohydrate and fiber as well as the physical properties of size, hardness and
colour were appreciated in the bread produced. The organoleptic characteristics
considered by the current study are represented in colour, flavour, pulp softness, pulp
friability, taste and general acceptability. The most important results of the study
indicated that the increase in the percentage of substitution with cowpea flour was offset
by a direct increase in both the percentage of protein and the percentage of dietary fiber,
while at the level of other chemical elements the differences were not noticeable. Partial
replacement with cowpea flour had the opposite and significantly noticeable effect on the
volume of the resulting loaf (P < 0.05), as the higher the replacement rate, the volume
decreased even more, as for the hardness of the pulp, it was ascending, with a higher
percentage of replacement with cowpea flour, the hardness index increased significantly
(P <0.05). The colour tests L and B recorded an increase compared to the witness with a
high percentage of substitution with cowpea flour. Sensory tests confirmed that the 5%
replacement flour with cowpea flour achieved the best bikes after the witness sample in
terms of the studied characteristics, especially general acceptance. The current study
concluded that partial substitution of proportions of cowpea flour can compensate for the
deficiency of some important nutrients, especially with regard to protein and dietary fiber
in the final product.

Keywords: wheat flour, cowpea, cowpea flour characteristics.
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Hysterothylacium ik S boops boops (Linnaens, 1758 ) lan] Lilea] g Ao
(36 - 28)rreererrrmr L — juadd] Aiita irklgd (e species

il <8 boops boops (Linnaeus, 1758 ) e Lila) (s2a Ay
Ll — Gwadd) diyaa £ halsd e Hysterothylacium species
A Slaa Lad A Gl L ¢ dususd gl Sl 1

L (uadl) ccbyall daala cagiat) A4S (plal Msuz‘l
asabusdel@elmergib.edu.lu

toadlall

el calisa & L) (Ascaridoid - nematode) ¢lsl Sl e Hysterothylacium spp. gls s
oyl Joa cluhall dagane 0585 oS5 o Tan Julal) Gllia celld aay 2 Auaall @llawdly Zodal) slaall e
02 (ya gl OIS Al slaadl b Aad) el gl e I Hysterothylacium gls cavasis
Jyanlly Waalawal 5 3l Boops boops @leal (0 Hysterothylacium <y e Cajil) sa duall
Gliy Glo gl 8 bl - Geadd) dbae b dled) Goe e liha S gaall e lede
1 &bay) Jae OIS Cus B, boOPS dlend (e 4157 Jual 0 due 32 & Hysterothylacium
el e Lagls)oe Hysterothylacium ciliy aasi & <%20.39 4wy Hysterothylacium spp
.Hysterothylacium aduncum
.Hysterothylacium <iliy ¢ Lo — el (dig) dSaw :dpalidal) culalsl)
:daadall

Al o A5 (aall panall) Sparidae bile I s duad) dlaw) o0 B. boops sl d<au
b3 s s acgiall Ganl) jadl) b Galia) degal) len) ey Bralgs as dundan 4ndlly L)
(Froese & Pauly, 3su¥l jailly ol Jamdll (335 Jacagial) ) ) 8 aly Glai 3 @llandY)
I 533 capall AST lenll o s Lall) dalsad) 3 lesus dlaal sy 2014; FAO, 2019)
clsad) e Laly due ) clblally Ja¥) cildlane e oty
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(Bezerra et Liall oludd) dllads dupad) @llan) (e ddide gl 3 dxils lilib (Raphidascarididae
.al. 2020)
G lede il 2y A el ST Lea ((H. fabris H. aduncum ) Hysterothylacium esi s
Roca-Geronés et al. Tedesco et al. 2018; ) Lawsiall (au¥) jad) Ghlie & dadall lend!
Valero et al. ) dalll) @lleedU Lually bt il (K0 (alpadl) dases Gainll 138 il a3 ,(2018
Oo Bjlay dlan) iy & o <V a e LY & 38 (elld aay ¢(2003; Cavallero et al. 2012
Gl Lad Hysterothylacium g\}ﬁ Laal ) 48l «(Bristow 1990; Balbuena et al. 2000) Ja
e g 72 e i eodag «aalall cagll  (Valero et al. 2003) plady) daas 43V Lol

O g29Y) Jadll 3 285 (Moravec and Justine 2015) allall Jgs 484 52all Hysterothylacium g\jﬁ
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Hysterothylacium ik S boops boops (Linnaens, 1758 ) lan] Lilea] g Ao

] R | Lo — (uadld] dlta £ b3l s species
(Benhamou et al. 2017; Ider et. allal) (1 dibise 3hlic 0 B. booOps (4 Hysterothylacium ¢lsi
.al., 2018)

& s Boops boops @l e Hysterothylacium iy e ol o daball o2 Cargss
sl (LS Johall) Al damsland) dalsal) o (goaell 3Es Lud = Guadd) Abne a0 baldaal
RPN
r&add) (@ kg dlgal)

o3 bl (520 Aubal clldy Lud (eedl) dies clecdl (B (o Aisll lacd (0 die 157 pen &
e ) 2022 Jod e 5l s Hysterothylacium sp. seis ¢« Nematoda cibbibas @lleud)
Slo Blaall & gy dbilay Glan) Jan el cpoluall (o il ehd sl Jsmnll a2y 2022 (adaset]
Gleldl a1 2 ¢ Hysterothylacium sp. ssasl leasdy awadl jeaall cind @lan) mopi &5 clial)
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.Hysterothylacium aduncum

Phylum: Nematoda

Class: Secernentea

Ordo: Ascaridida

Fam: Anisakidae

Hysterothylacium aduncum (Rudolphi, 1802).

CilS dusgyaal)l el (e (%37.58) 59 dilaalls (%62.42) cpdb 28 Lowsy b ASew 98 cuilSy
Al 238 skl ad clauy caul 19 + 18.13 &byl sda 5 Al lend Joha Jacigia fly G ¢ 56
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Hysterothylacium species Larvae in infestation in bogue, (Boops boops,
Linnaeus, 1758) From ALKkhums Coast, Libya

Abdusalam saleh Abusdel *, Ati Ramadan Elkilany 2, Njia M. Ali Rajab®
123Bjology Department, Faculty of Science, El mergib University, Alkhums, Libya.
asabusdel@elmergib.edu.lu

Abstract:

Hysterothylacium species are the most widespread (Ascaridoid nematode) in various
freshwater and marine fish species. However, there are little to no controversy regarding
the identification and characterization of Hysterothylacium species infecting marine fish
species in Libyan waters. The aim of this study was to identify Hysterothylacium larvae
from Boops boops fish that were caught and obtained from fishermen or purchased from
the fish market in the city of Al-Khoms - Libya. Hysterothylacium larvae were found in
32 out of 157 B. boops samples, where the infection rate of Hysterothylacium spp was
20.39%. Hysterothylacium larvae were morphologically identified as Hysterothylacium
aduncum.

Keywords Boops boops Hysterothylacium - ALkums Libya of parasitism.
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Studying the development of the value of imported agricultural
production inputs and their role in improving the Libyan agricultural
sector during the period (2018 - 2007)

Abstract:
The use of high-value, modern production inputs contribute to positive changes in the

agricultural sector, and Libya faces a weakness in providing them locally, which is why
they are imported periodically. The research aims to study the development of the value
of imported inputs necessary to raise the efficiency of the production process of
agricultural activity. The results showed a decrease in the total value of imported inputs
out of the total value of Libyan agricultural imports during the period, as their relative
importance did not exceed 3.48%. The components constituting the imported agricultural
inputs under study were arranged according to the relative contribution of each as
follows: agricultural fertilizers, agricultural machinery, and animal feed, in addition to
disinfectants, pesticides, and tractors (30.3%, 27.4%, 27%, 12.1%, 3.2%), respectively.
By studying the general trend, some inputs, such as fertilizers, green fodder, disinfectants,
and pesticides, took an upward trend, amounting to (0.452559, 2.997879, and 0.342600)
million dinars annually, respectively, while agricultural mechanization, represented by
agricultural machinery and tractors, took a decreasing trend, estimated at about
(2.576505) million dinars annually, respectively. The study recommends the need to
develop modern productive agricultural policies to reduce costs and diversify import
sources for goods related to the production process, which will achieve positive effects
and reflection on their prices and thus increase the local demand for these goods.
Keywords: imported agricultural production inputs, their development, and their
economic importance.
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Effects of Sulfuric Acid Treatments on Seed Germination and Seedlings
Growth of Golden Shower tree (Cassia fistula L).

Ashraf S. Sharif!, Sami M. Lagha?, Jalal M. Esoni®
L23agricultural Research center, Tripoli, Libya
ashraf9cactus@yahoo.com

Abstract:

Cassia fistula is an ornamental tree that is not commonly seen in Libya, it is
propagated by seeds, but the seeds have a hard coating that prevents the absorption of
water, which causes a decrease in the germination rate, therefore, an experiment was
conducted to break the dormancy phase on the seeds by treating them with concentrated
sulfuric acid for 2, 5, and 10 minutes. And diluted sulfuric acid 50% for 15 and 30
minutes, the results of the experiment showed that the best germination rate was treated
with concentrated acid for 5 minutes, with a germination rate of 68.75%, followed by
treatment with diluted concentrated acid for 15 minutes, where a germination rate of
62.5% was recorded. They are the best way to break the dormancy period.

Keywords: Cassia fistula, seed germination, sulfuric acid, dormancy phase.
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Constraints to cereal -based rainfed cropping in
Mediterranean environments and methods to measure and

minimige their effects.

Tayeb Faraj Hussein', Ahmed Abdullah bukalela?
Y2Department of Agronomy, College of Agriculture, Omar Al-Mukhtar University, Al-ayda, Libya
Ahmad.bukalela@omu.edu.ly

Abstract

The main constraints to crop production in Mediterranean environments are shortage
of water and extreme temperature. This paper describes how they impact at several crop
growth and development stages and on building of the components of yield. It introduces
in general terms how the farmer can work around them by avoiding sensivity of crop
stages related to yielding and periods of stress occurring simultaneously.
Methods of measuring crop yield components, water use and water use efficiency and
how they might be used to assess what might have gone wrong with crop are described.
Finally, it introduces trials that might be reguired to optimize on — farm productivity in
Mediterranean environments.
Keywords: Abiotic stress and its response.
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il SN dladall GUISY) Gl plall (Eliall Bl sdbe ey sdbe dS8 il
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Syl Jiag (Ighal & Cheema, 2007; Jamil et al.,, 2009; Farooq et al., 2011; 2004)
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Allelopathy effect of aqueous extracts of Citrullus colocynthis fruits on

the germination and growth of chard seeds
Masud Mohammed Ehfedan®, Yousef Mansour Bohajar?
'Plant production department, Agriculture Faculty, Azzaytuna University, Tarhuna, Libya
2Soil and water department, Agriculture Faculty, Azzaytuna University, Tarhuna, Libya
Abstract:

Two experiments were conducted during the fall of 2021 in Tarhuna to study the
antagonistic effect of aqueous colocynth fruit extracts on the germination and growth of
silk seedlings as a model for broad-leaved plants, the two experiments were designed
according to the CRD, and the first was grown in petri dishes inside the laboratory, while
the second was grown in sandy soil in plastic pots, with 5 replicates and 7 treatments

(control, saline solution, 1:1, 1:2, 1:3, 1:4, 1:5), In both experiments, the average

germination rate decreased significantly with increasing concentration of water extracts,
The same applies to the average length of the root and the average length of the shoot. All
extracts had a different inhibitory effect on each other. The differences were significant
between all concentrations of the aqueous extracts and the comparison treatment, except
for the agueous extract treatment of 1:5 with regard to the average seed germination rate
in the second experiment, where the germination rate was recorded at 79% and did not It
was significant with the control treatment and the saline solution, as was the case for the
average root length, it was also not for the following transactions (control, saline solution,

1:2, 1:3, 1:4, 1:5) there were no significant differences between them regarding the

length of the feather in the second experiment, which ranged between (2.6-3.6).
Keywords: Allelopathy, Agueous extracts of bitter melon fruits, germination of chard seeds,
chard seedling growth
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Abstract:
The aim of the study is to estimate the bioaccumulation of some heavy metals Pb,Cd

and Zn in Posidonia oceanica and samples of sea water. These samples have been
collected from three sites at the coast of Al-Khums city (Beach of Al-Khums Park, Barco
Beach and the beach opposite to the Power and Desalination plant). These samples have
been collected during the period from Autumn 2017 to Summer 2018. In this study used
the Atomic Absorption Spectroscopy (CONTRAA700analytikjena) to determine the
concentrations of heavy metals at the Sadeem Laboratory. Results shown that, the
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concentration of Pb in most samples of sea water in all sites was above the permissible
limit by the World Health Organization (WHO) and the Food and Agriculture
Organization (FAO). The highest concentration of Pb (12.1) pg/L in Summer at the
Barco Beach in sea water and (18.5) pg/g as dry weight in Posidonia oceanica in Spring
at beach opposite to the Power and Desalination plant. The highest concentration of Cd
was (0.08) pg/L in Summer at Al Khums Park Beach in sea water and it was (12.3) pg/g
in Summer at the beach opposite to the Power and Desalination plant in Spring. While the
highest value of Zn was (13.3) pug/L Concerning the studied seagrass Posidonia oceanica
and its highest value (167.9) pg/g as a dry weight was in Summer at the Barco beach.
Bioaccumulation factor (BCF) values were high in seagrass. The highest BCF values of
lead, cadmium and zinc were 225, 205 and 330 mg/L times in accordance to its
concentration in water respectively.

Keywords: Heavy Metals, seawater, Posidonia oceanica, Bioaccumulation.

Introduction:

Environmental pollution is a growing problem at the global level that is directly
caused by anthropogenic factors. Among the many types of pollution, marine pollution
stands out, which is especially recognized issue within EU Marine Strategy Framework
Directive (MSFD 2008/56/EC). The Mediterranean Sea is surrounded by three continents
and is subject to pronounced anthropogenic influences due to limited water exchange
(Durrieu de Madron et al., 2011). The city beach Al Khums marine ecosystem is
threatened by various negative impacts which contribute to the pollution of the area,
especially heavy metal contamination. Negative impacts that effect the sea pollution are
increasing intensive urbanization of the coastal area, large influx of sewage and industrial
waste waters and agricultural activities (Zoller and Hushan <2000¢ Usero et al. <2005;
Algadami et al., 2018). Due to their toxicity, persistence, low biodegradability, and
propensity to accumulate in aquatic organisms, trace metals are regarded as contaminants
of the marine environment (Schiirmann and Markert, 1998; Conti et al., 2010).
Increased levels of hazardous elements entering the food chain and decreased species
diversity are two severe consequences of higher heavy metal concentration values in
marine environments (Liu et al., 2008). Trace metals' bioaccumulation and hazardous
qualities are heavily influenced by both their intrinsic characteristics and the
environment, which regulates how bioavailable these metals are (Moiseenko and
Gashkina, 2020). In order to precisely assess the level of heavy metal pollution of marine
ecosystems, it is needed to conduct the analysis of the heavy metal content not only in
living organisms, but also of the abiotic components (Conti et al., 2002; Gray, 2002;
Majer et al., 2014). The use of biological species in the monitoring of marine
environment quality permits the evaluation of the biologically available levels of
pollutants in the ecosystem on the effects on pollutants on living organisms. The analysis
of environmental matrices such as water or sediment provides a picture of the total
pollution load rather than of that fraction of direct ecotoxicological relevance (Akcali &
Kucuksezgin, 2011). While biomonitoring cannot completely replace chemical
monitoring, it does combine the two and make a special contribution to the assessment of
pollutants and their toxicity. As a result, there were more research looking at the
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quantities of saltwater, sediment, and one or more sea grasses (Serrano et al., 2011;
Cozza et al., 2013; Jovic and Stankovic, 2014; Saliha et al., 2017) . P. oceanica, an
indigenous seaweed species to the Mediterranean, is significant to the region's ecology
and is typically found in protected, shallow coastal waters with sand or mud bottoms
(Zoller and Hushan, 2000; Usero et al., 2005). Meadows are used by a variety of plant
and animal species as a spawning ground, habitat, or hunting ground. It has a high
potential to acquire trace metals and concentrate contaminants found in the environment.
It may absorb trace elements directly from the water column and/or from interstitial water
in sediments (Calmet et al., 1988; Malea and Horitonidis, 1989; Di Leo et al., 2013).
Seagrass Posidonica oceanica (L.) has thus been used for many years in the
Mediterranean as a gauge of the level of pollution in the marine ecosystem (Ferrat et al.
2003; Lafabrie et al., 2007; Di Leo et al., 2013; El Zrelli et al., 2017; Bertini et al., 2019).
The main aim of this study was to determine the concentration of Pb, Cd and Zn in
seawater and sea grasses P. oceanica sampled from three locations at Al Khums coast
and assess the pollution considering sea straw is an essential component of the aquatic
food chain. The obtained results were compared with the findings of the similar
researches done Mediterranean region.

Materials and methods:

Study Area:

This study was performed in the beach city of Al-Khums located Northern part of
Libya. About 120 km from Tripoli city, the beach city of Al-Khums is Located at the
Mediterranean sea on the North coast, extending from Al Khums Park Beach (19°14'E
and 39°32'N) in the West, to Beach opposite the desalination station (20°14'E and
37°32'N) in the East , with a distance of 11 km in between. The samples were collected
from three sites (Al Khums Park Beach, Barco Beach, Beach opposite the desalination
station)) Fig. 1( These samples have been collected during the period from Autumn 2017
to Summer. 2018.

first site
second site

Third site
Fig. 1: Map of the the beach city of Al-Khums and samplin.g'slitues' First site (Al
Khum Park Beach), Second site(Barco Beach), Third site (Beach opposite the
desalination station).
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The plants description:

Posidonia oceanica is a vascular plant, so contrary to the seaweed, it has leaves, stems
and roots, and it produces flowers and fruit, but it is submerged. These plants make
meadows, more or less big clusters which has leaves that grow up to the sediments.
Leaves are in the shape of flat stripes that are 1 cm wide and from 10 to 150 cm long,
depending on the season. Posidonia oceanica's clusters make large underwater meadows,
which are stable and long-lasting, but which can sometimes be affected by a delicate
environmental balance.

Table (1): Scientific classification of the plant (Guiry, 2019).

Kingdom: Plantae
Order: Alismatales
Family: Posidoniaceae
Genus: Posidoria

Species: P. oceanica

Fig. 2: Posidonia oceanica
Samples collection: At each sites 5 leaves beams of Posidonia oceanica, which it was
randomly collected from diving by hand per sites and per season at a depth ranging
between 1 and 7 m depending on the sites, collected were three repetitions (n= 36). At the
same time and place, about the P. oceanic samples and two liters of seawater from the
bottom were collected at the all studied locations. Samples were brought to the laboratory
to be analyzed.

Samples preparation: Posidonia oceanica samples were dissected in the laboratory to
separate their roots (ra), rhizomes (rh) and leaves, these last have been separated using
the Giraud method (29) in juvenile leaves (JI), intermediate (II) and mature ones (MI).
Only mature leaves have been cleaned of their epiphytes by a plastic ruler and rinsed with
distilled water. All tissues of plant were then dried at 70°C until a constant weight for 24
h, then mashed and wet-mineralized. A known amount of each sample 0.5g dry wt. of
seagrass was digested by 65% the nitric acid and%60 Prochloric (HNO3 and HCLO4 in
an amount of 5/3 mL) to the mash and heating them at 100°C until a clear solution was
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obtained (Lytle and Smik, 1995). The latter was then filtered through a filter paper
(Whatman No. 45) and the filtrate obtained was transferred to the volumetric flasks and
made up to 25 mL with 2% HNOS3. The resulting product was stored in polyethylene
bottles tightly sealed until analysis. Accurate extraction of 100 ml Standard Seawater in
250 ml beaker, adding 7 ml of the nitric acid to digest, then Heat the beaker on a hot
plate, After that adding few drops of hydrochloric acid HCL . Finally adding ultrapure
water to make the solution volume is 50 ml (APHA, 1995). The resulting product was
stored in polyethylene bottles tightly sealed until analysis.

Chemical analysis: The Pb, Cd and Zn concentrations in seawater and sea grasses P.
oceanica were run with quality assurance procedures at the Laboratory of Sadeem
(Tripoli, Libya), were analyzed by using Flame Atomic Absorption Device
(CONTRAAT700analytikjena) obtained results of the investigated elements in seawater
are expressed in pg/l and sea grasses P. oceanica mg/kg. The efficiency of metal
bioaccumulation of P. oceanica was evaluated by calculating the bioconcentration factor
(BCF) and biota-sediment factor (BSAF) which are defined as ratio between metal
concentration in the organism and in seawater (Geyer et al., 2000; Lafabrie et al.,2007).
The bioconcentration factors BCF) of the heavy metals in sea grasses P. oceanica
samples were obtained using equation (Vassiliki and Konstantina, 1984).

BCF = Corg / Csed.

Where BCF = bioconcentration factor.

Corg= concentration of metal in the organism.

Csed = Concentration of the same metal in the ambient environment, seawater in this
case. The coefficient of variation was calculated to determine whether or not the BCF
obtained for the various heavy metals in the P. oceanica were different from one another.
Statistical analysis: The data of the present study analyzed statistically by using the
software package SPSS (23.0) (Sanchiz et al. 2001). Significant differences between
seasons and between sites were determined by a two-way analysis of variance (ANOVA).
Duncan's test (Homogeneity) was run to estimate the homogeneity and difference in the
studied groups between the different seasons and stations.

Results:

The metal concentrations of Pb, Cd and Zn found in seawater from the different
locations and seasons are given in Table 2. In three sites, the mean seasonal
concentrations for Pb, Cd and Zn follow the order summer > spring > fall > winter. The
highest Pb concentrations are recorded at Third site in the summer, whereas the highest
Cd concentrations are recorded at first site during the summer, while the highest Zn
concentrations are recorded at the second site in summer. The concentration of zinc was
highest in sea grass leaves and seawater of the second site followed by Pb and Cd. The
"ANOVA" in Duncan test indicated highly significant differences in the content of the
seawater metals according season and metal dose.

Even in mature leaves of Posidonia oceanica, recorded heavy metal content also varies
with the seasons and sites of study. Highest metal concentrations Pb in leaves are
recorded at Third site in the spring whereas the highest Cd concentrations are recorded at
Third site during the summer, while the highest Zn concentrations are recorded at second
site during the summer. As with the seawater, the metal concentrations recorded in
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summer were the most outstanding and, in all sites, the high concentrations were
observed at "Zn" metal (essential micronutrients to organisms).

Table 2: Heavy metals concentration in seawater (Mean+ SD) (ug/l dry weight) samples
collected from three sites during seasons and permissible limit (WHO,1985; Obasohan,
2007).

Elements Seasons | Autumn Winter Spring Summer

Locations
Lead Fb First site 0.05=0.02¢ 0.04=0.032 | 0.5=0.03= 7.13x1.04
Allowed timit
WHO/1985 Second site 0.04+ 0.01% 0.0241 0= 3.840.02< 11.640.24
0.05 pgl _

Third site 0.07£0.03% 0.05=0.042 | 10.3=0.03¢ 1210044
Cadminun Cd First site 0.050.03= 0.060.02F | 0.060.01% 0.080.03=
Allowed limit
WHO/1985 Second site 0.06=0.01% 0.05=0.012 | 0.064=0.04% | 0_06=0.02%
0.05 pg/l ——

Third site 0.06+0.02% 0.05=0.01= | 0.080.02¢ 007004
Zinc Zn First site 2.3=0.3¢ 0.6=0.03= 12402t 2.1+0.2:
Allowed himit
WHO/1985 Second site 1.35+0.2= 2.3+0.020 11.240.5< 13 31 (¢4
5.0 pgl ——

Third site 0.11+0.3= 0401 0.39+0.030 1.1+0.032

Values are given as mean + SD. The same letters in the row are not significantly difference. First site (El Khums Park Beach),
second site (Barco Beach), third site (Beach opposite the desalination station).

The "ANOVA" in Duncan test indicated highly significant p<0.05 differences in the
content of the leaves metals according season and sites (Table). The bioconcentration
factors (BCF) of heavy metals for sea grass in (Tab. 3). For most metals, a BCF value of
less than 1.00 is usually expected; otherwise, bio-accumulation of the metals by
organisms will occur (Vassiliki and Konstantina, 1984). From the results obtained, it was
observed that Pb, Cd and Zn have BCF values ranging from 1 — 330. All these values
were considered too high when compared with the highest value of 1.00 expected for any
metal The high BCF values obtained for Pb, Cd and Zn, therefore indicated that the
metals were highly bioaccumulated and bio-magnified in P. oceanica. The metal which
presents the highest BCF for P. oceanica are Zn and Cd from Third site in the Autumn
and the Summer, respectively. while Pb from Second site in the Autumn. High values of
BCF indexes obtained for Pb, Cd and Zn in P. oceanica indicate at their ability to
accumulate heavy metals which classifies them as good bioindicators of marine
ecosystems pollution. Comparing the values of the accumulation capacity. This is in
accordance with the researches done by Bonnano et al. (2017) and Bonnano & Borg
(2018). This indicates that P. oceanica can be used as bioindicators of Pb, Cd and Zn
metals in seawater, especially in conditions when these metals are present in higher
concentration.
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Table 3: Heavy metals concentation in P. oceanic (Mean+S.D.)(mg/g dry weight)
samples that collected from three sites during seasons n=36 and permissible limit (FAO/
WHO, 1983) (Kumar,et al., 2013).

Elements Seasons | Autumn Winter Spring Summer

Location:
Lead Pb First site 0 5+] 4% 3.7+£0.012 13.09+0.5= 10.3£0.8F
FAQWHO1983
Allowed limit Second site 82122 4 5408 17.05+0.8 8.8+0.12
6-0.5 (mg'g)

Third site 4.1+0.3F 1.37+£0.022 18.5+0.01¢ 15.01+2.1=
Cadmium Cd First site 7.3£0.002¢ | 0.06+£0.0012 | 1.8+£0.001% 3.7+0.001=
FAQ/ WHO 1983
Allowed limit Second site 1.32+0.01=| 0.67=0.08F 0530032 2.03x0.08¢
5.5-0.05 (mg/g)

Third site 4.2+0.05 | 0.084=0.0032| 0.561+£0.006% 12.3+0.003¢
Zinc Zn First site 42 2+0.6° | 3.6+0.32 7.2+0.5b 66.4=0.008¢
FAD;"RVH_D_IQSE
Allowed limit Second site 21.9+422 (344270 116.9+£2 5¢ 167.9+0.002¢
30-100 {mg/g)

Third site 36.4+2 3 | 5.03x03= 9 000 3t 1060024

Values are given as mean + SD. The same letters in the row are not significantly difference. First site (El Khums Park Beach),
second site (Barco Beach), third site (Beach opposite the desalination station).

Discusion:

The results of the current study showed that the concentrations of heavy metals differ
from one season to another, perhaps the reason is due to the difference in temperature and
speed (El-Serafy et al,. 2003). Overall, the concentrations of heavy metals in coastal
water were the following sequence: Pb > Zn > Cd. The maximum value of Pb, Cd were in
the Third site, First site and Third site. Zn in Second site. The high content of heavy
metals in the seawater samples can be explained by the increased impact of various
anthropogenic activities that take place along the EI Khums coast during the summer
months, when sampling was performed, Causes high temperatures (Kargin, 1995), Which
causes an increase in the solubility of gases and elements in water(Smith, 2004 ; Kennish,
2002) and also discharge of untreated municipal wastewater from households and
touristic facilities(Georgopoulos et al., 2001) into the sea and vessel activities in the
coastal region (Pergent, 1990; Tranchina et al., 2005; Davenport & Davenport, 2006;
Joksimovi¢ et al., 2011), As well as any waste from the power generation and water
desalination plant and the waste of ships that supply the station with fuel (Pourang et al.,
2018), Which spreads for wide distances due to sea currents, which leads to a high
concentration in the water ( Peltier, et al., 2008). The study indicates that concentrations
of Zn and Pb the seawater samples are significantly higher compared to the data obtained
for the same metals in the previous researches (Mihajlovi¢ et al.2002) and are lower than
the concentrations of these metals in the seawater in (Mihajlovi¢ et al. <2002 ; Joksimovié
etal., 2011; Komar et al., 2017). With regard to Cd, values significantly lower than (Tan,
et al., 2016). In this study, different amounts of trace metals (Pb, Cd and Zn) in the leaf
P. oceanic were obtained. Whose uptakes occurs through a passive process that depends
on the leaf surface exposed to a subsequent translocation in the roots and rhizomes
(Villares and Carballeira, 2001). the fact that Pb Cd and Zn concentrations were found in
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the seagrass may mean that primarily uptake these three elements from the water column
(Lafabrie et al., 2007; Stankovi¢ et al., 2015). In fact, marine macrophytes absorb metals
in two ways: By direct absorption from water through the leaf surface or from the
sediment and interstitial water through the roots (Brinkhuis et al., 1980). but the
effectiveness of metal uptake from these sources may differ in relation to the ecological
needs, the contamination gradients of water and sediment, as well as other factors such as
salinity, temperature and interacting agents (Madkour et al., 2011). As P. oceanica may
reflect both contaminations in the water column and in sediment (Joksimovi¢ and
Stankovi¢, 2012). This therefore leads to the hypothesis of a preferential uptake of Pb,
Cd, Co, Hg, Ni and Zn from the water column to the photosynthetic tissue (Pergent-
Martini et al., 2006), confirming that the metabolic condition and the lifecycle stage of
the organ may influence the metal uptake and accumulation. As general role, the data
highlighted that the apical tissues of leaves showed the highest levels of trace metals (Lin
et al, 2005; Kim and Triplett, 2008). The distribution of Pb is normally controlled by
atmospheric deposition and its concentration is directly linked to human activities
(Besada et al., 2002). Because of cumulative land and sea traffic and the end of the tourist
season fall is the period of year with most anthropogenic, activity in the sea, which can be
a major source of Pb pollution of coastal seawater. Hence, it comes as no surprise that the
highest Pb concentrations were in the leaf P. oceanica metal concentrations in plant
population are the highest in the warm seasons, Zn is element found in higher
concentrations in P. oceanica. The increased presence of Zn in this area could result from
galvanizing operations of vessels, because within the sea there is a small marina and a
small area for mooring vessels. The concentration range of Zn rated by other authors
(Stankovi¢ et al., 2012) appears to be greater this indicates a lower contamination of Zn
in our study area. The presence of Zn concentrations higher in some areas is linked to the
use of this element as antifouling agent in boat paints, as our study area has a heavy
vessel traffic. Zn uptake by plants can be inhibited due to complex formation between
nutrients and the metal ions in environments with high nutrient levels (Joksimovi¢ and
Stankovi¢, 2012). This can explain the lowest concentration of Zn in P. oceanica in the
winter period of the year. The highest variations of concentrations by location were
obtained for Pb, Cd and Zn in the case of P. oceanica. For these metals in every season
the maximum concentration was obtained for other locations. Variations in the metal
concentrations during the year by location suggest that they are influenced by number of
variable environmental factors such as salinity, temperature, pH, oxygen content, nutrient
level, precipitation, inflow of fresh water, currents upwelling, etc., rather than by a
constant source of pollution. However, the levels of Pb, Cd and Zn observed in this study
are higher compared to previous studies on P. oceanica (Lafabrie et al. 2008; Serrano et
al. 2011; Copat et al. 2012; Cozza et al. 2013, Jovi¢ and Slavka, 2014; Saliha and
Mourad, 2016). Concerning Zn, our values are below than those found (Warnau et al.
1995). In addition, the levels of Pb, Cd and Zn observed in this study are higher
compared to previous studies on P. oceanica, suggesting that our sites are exposed to
these metals. This study even if at a local scale, confirms that the P. oceanica is useful
tool to provide evidence of past metal contamination in marine environment. Finally, we
suggest that P. oceanica would be a suitable biomonitor to assess the metal
contamination.
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Conclusions:

This study provided information on the concentrations, distributions, levels of
pollution, and ecological dangers of heavy metals (Pb, Cd, and Zn) in seawater as well as
P. oceanica along the coast of Al Khums. Lead, Cd, and Zn were the predominant
pollutants in the ocean. The main causes of heavy metal pollution in the marine habitats
along the Al Khums coast are wastewater discharges and coastal discharges from
abandoned local industry.

Seagrass P. oceanica has a high capacity for heavy metal bioaccumulation and is a
prospective bioindicator of heavy metals in saltwater (higher values of BCF).

The researches of accumulation of heavy metals in seagrasses will be significant in the
upcoming period, especially given the need to establish continuous monitoring of the Al
Khums marine ecosystem using appropriate indicator organisms, as well as the
application of legislation governing this area.
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Abstract:

The present study aimed to evaluate serum glucose levels during pregnancy and
postpartum in twin and single-fetus-bearing Libyan goats and compare it with
nonpregnant values glucose levels were monitored in single-fetus-bearing and twin-fetus-
bearing goats. This study was carried out during the breeding season on 24 pregnant and
5 non-pregnant goats. At the start of the study, pregnancy and the number of fetuses were
determined by ultrasonography, blood samples were collected during different months of
pregnancy, one month postpartum, and from non-pregnant animals (control group) for
analysis of serum glucose level. The results of the study showed that there was a
significant gradual decrease in the levels of glucose values during the months of
pregnancy and the first month postpartum compared to non-pregnant. The results also
showed that the mean values of serum glucose levels in twin-bearing goats showed a
significant decrease compared to single-bearing goats. This indicates that twinning
increases stress on pregnant goats, especially in cases of undernourishment that need
more care and attention.

Keywords: Goat, serum glucose, pregnancy.

Introduction:
Goats are domesticated throughout the world for the production of milk, meat; fiber,
and skin and are also used in biomedical research (Khan et al., 2020). There are several
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breeds or strains of Libyan goats, local goats (Mahali) represent more than 90% of the
total goat population, also there are other breeds like Tarki, Kardi, and Tibawi in the
south in small numbers which probably have their origin in Chad and Niger(Ahtash et al.,
2010). Glucose is used as fuel or an indicator for energy production. Concerning
nutrition, the last third of gestation and early lactation are of interest because they are
periods of high maternal energy demand to support the growth of fetuses and the
newborn (Pulina et al., 2005). The fetus requires 30 to 40 grams of glucose per day to
meet their development requirements during the prepartum period, the blood glucose was
higher in single than in twin-bearing goats, and the values were minimum on the day of
kidding in both the groups(Khan & Ludri, 2002). Blood components like glucose can be
considered a marker to assess the energy, health, and nutritional status of animals(Gamit
et al., 2019). The mean values of glucose in the serum of non-strained sheep and goats,
during pregnancy, and the lactation period (lactation) were 3.86 — 3.51 — 3.26 mmol/L,
respectively (Antunovi¢ et al., 2011).

Goats with multiple (twin or triple) fetuses are often susceptible to metabolic
disturbances in late pregnancy, such as pregnancy toxemia(Lima et al., 2016). The
biochemical parameters of serum glucose have a significant role in the body’s
homeostasis and thus provide pivotal signs on the body’s response to the disease and
production (Parmar et al., 2017). The focus of this paper was on trying to establish
reference values for glucose levels in Libyan goats during pregnancy and early lactating
as well as the effect of these values on the number of fetuses.

Materials and methods:

Study area and experimental animals:

The study was carried out on 29 healthy goats (2-6 years and their body weight ranged
from 30 to 50 kg.) and selected from a private farm in DERNA city, north Libya during
the breeding season starting from September 2022 until February 2023. All animals were
kept under the same environmental and nutritional conditions during the period of study.
Animals were fed on natural grazing in addition to concentrates (1 kg for each goat).
Pregnancy and fetus numbers were determined by ultrasonographic examination on the
25th day of post-mating (DP 50 VET, Mindray Ltd. China) according to the method of
(Medan et al., 2004). This study was designed as follows:- - Group 1: Primiparous and
single-fetus bearing (8goats),

- Group 2: Primiparous and twin-fetus bearing (4 goats).

- Group 3: Pluriparous and single-fetus bearing (8 goats).
- Group 4: Pluriparous and twin-fetus bearing (4goats).

- Group 5: non-pregnant (5 goats).

Blood samples and glucose analysis:

All whole blood was collected in the morning from all goats by venipuncture of the
jugular vein in tubes without anticoagulant, blood samples were centrifuged at 3000 rpm
for 15 minutes, and Serum from clotted blood was separated and stored at -20°C in deep
freeze until analyzed. Glucose was evaluated by spectrophotometry method using
commercially available kits supplied by Biomed Diagnostics (Egypt), according to the
manufacturer’s instruction.
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Statistical analysis:

The obtained data were statistically processed and expressed as mean * standard error
of the mean of each analyzed group. The differences between the obtained values were
statistically analyzed by Student’s t-test in case of comparing between two groups or one-
way ANOVA in case of comparing between more than two groups and using Duncan’s
multiple range test as a posthoc. The differences between groups were considered
significant when P < 0.05. SPSS statistical package software was used for statistical
analysis (SPSS 23).

Results:
The mean serum glucose level in pregnant and non-pregnant goats:

The mean serum glucose levels in non-pregnant and pregnant goats during the period
of study are shown in Fig (1). Nonpregnant and the first month of pregnancy, as well as
nonlactating goats, expressed higher significant levels for serum glucose level, then
glucose level begins to decrease with significant differences from second to third, fourth,
and fifth months pregnant goats. On the contrary serum glucose level begins to increase
in early lactating goats with significantly (P<0.01) higher in comparison to the fifth
month of pregnancy.

Effect of the fetal number on glucose level in pregnant goats:

The data presented in Table 1 showed serum glucose levels in single-fetus-bearing and
twin-fetus-bearing goats. In addition, changes in glucose levels in primiparous and
pluriparous pregnant goats are shown in Fig (2). Serum glucose level was statistically
lower (P<0.05) in Pluriparous twin-fetus bearing compared with other groups (Table 1),
also mean serum glucose level was higher in primiparous single-fetus bearing goats than
Pluriparous single-fetus bearing goats. As shown in Fig.3, the mean serum glucose levels
were slightly higher in primiparous goats than in pluriparious goats except at early
lactation.

Table 1: serum glucose level (mean £ SE) during pregnancy and early lactating in
primiparous (single bearing & twin bearing) and pluriparous (single-bearing & twin
bearing) goats.

Months of Primiparous Pluriparous

preguancy Single-bearing | Twin-bearing | Single-bearing | Twin-bearing
1, month 4636+x030a | M52+050a | 45570433 | 444=x068a
2 4 month 44+024b | 3932+063a | 4079+£033a | 3955+£037a
3,s month 4075x040c | 34152064 a | 38.00x038b | 3195x064a
4y, month 2063+£15ab |2627+062ab | 3233£045b | 2285x050a
5y month 2963+037b | 2235+085b | 2757+041b | 2037+021a

Early lactation 40.07+041a

a,b,c Means with different superscripts are significantly different (P<0.05) within the same row.
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Fig 1: Changes in serum glucose level (mean + SE) in pregnant and non-pregnant goats.
**Indicates significant differences (P<0.01) between mean serum glucose levels in pregnant and non-pregnant goats.

Primiparous Single-béaring Primiparous Twin-bearing
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Fig 2: Serum glucose level (mean = SE) in primiparous and pluriparous pregnant goats.

Discussion

The last 6 weeks of gestation and the first 2 weeks of the postpartum period in goats
are critical periods because approximately 80% of the fetal growth occurs during this
period. Studies in sheep and goats have shown that they synthesize about 100 g a day, but
during late pregnancy, this basal rate can go up to about 180 g a day(Lima et al., 2012).
Hypoglycemia is caused by a dietary deficiency of energy intake along with the increased
demand for energy in the latter part of pregnancy due to twins or triplets, which resulted
in ketonemia following lipid lysis(Gekara et al., 2012). According to (Balikci et al.,
2009), goats having blood glucose concentrations lower than 27mg/dl are suffering from
hypoglycemia. However, the glucose level obtained in this study was low in the twin-
fetus-bearing goats, which indicates that pregnancy in twins may be a physiological stress
on the mother and needs special attention and care. The significantly decreased glucose
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level of the present study was in agreement with the result of many authors such as (Al-
Qudah, 2011; Hefnawy et al., 2010), However, it is incompatible with the present study,
report of(Lima et al., 2012; Souto et al., 2013). In general, hypoglycemia might indicate
that the fetuses are alive and hyperglycemia that the fetuses are dead so must avoid any
starvation and/or deviation in food in the advanced stages of pregnancy in goats. In the
present study, serum glucose level was low in pluriparous goats carrying twins, this
indicates that twining is considered as a physiological stress on the mother especially in
pluriparous, and needs more attention and care.

Conclusions:

Define reference values of serum glucose level as abases for clinical diagnosis and to
identify some metabolic problems in single and twin pregnant Libyan goats, balanced
nutrition is very necessary for the maintenance of animal health during pregnancy and
early lactation. The number of fetuses greatly affects glucose level changes, especially in
pluriparous; this requires more attention and veterinary care.

Recommendations:

The use of ultrasound is important in the early identification of pregnant goats,
especially those who are pregnant with twins, as they are numbered and isolated so that
appropriate nutritional care is provided. The fourth and fifth months of pregnancy will be
a gradual increase in the quantities of food provided daily to meet the growing needs of
the fetuses in the form of concentrated, high-energy fodder, down to the minimum
amount of filling materials in the meal at birth. Blood profile tests including measuring
blood glucose levels are considered one of the most accurate methods for early diagnosis
of subclinical metabolic diseases, especially pregnancy toxemia.

It was clear from this study that balanced nutrition and health care are very necessary to
avoid negative effects on the level of performance of the mother during the various stages
of production and the newborn during the growth stage and the following stages of
production.
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Abstract:

Metformin is the first line of medical therapy for type 2 diabetes, the mechanism of
metformin remains as yet incompletely understood but recent studies have reported a
decrease in vitamin B12 in patients treated with metformin. This study was aimed to
assess the presence of vitamin B12 deficiency among metformin users and associated
factors in patients with type 2 diabetes mellitus. This cross-sectional study involved 60
adult patients of type 2 diabetes treated with metformin for at least one year in Centre for
Endocrinology and Diabetes in msallata-Libya, from July to September 2023. The
prevalence of vitamin B12 deficiency was (23.3%) and the majority of the sample had
borderline B12 levels (43.3%). The vitamin B12 deficiency and borderline levels were
strongly associated with the dose of metformin. Patients taking doses of metformin 850-
1000 mg had lower levels of vitamin B12. However, no significant difference was found
between vitamin B12 deficiency and the age or gender.

Keywords: type 2 diabetes (T2DM) - Metformin - Vitamin B12.
Introduction:

Diabetes mellitus (DM) is a widely prevalent disease managed in primary health care,
and its prevalence has increased significantly in the past decade. It is considered a serious
public health concern due to the multiple comorbidities and complications, including
retinopathy, nephropathy, peripheral neuropathy, cardiovascular diseases, and the
necessity for lifelong management (WHO, 2018 and Kakkar, 2016).

Vitamin B12, is a vitamin which is important for several biological functions. It is a
water-soluble vitamin principally obtained from animal proteins like meat and dairy
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products (Langan and Goodbred, 2017). Vitamin B12 is an essential cofactor for
converting homocysteine to methionine and for regenerating folate, leading to DNA
synthesis and myelin sheath formation. Thus, enzymatic defects resulting from VitB12
deficiency lead to an accumulation of methylmalonic acid and homocysteine, which
causes various hematological, gastrointestinal, and neuropsychiatric disorders (Singh and
Tushar, 2016, Khan, 2019).

Metformin is an important drug used worldwide as a first-line treatment for type 2
diabetes mellitus (T2DM) as recommended by American and European diabetic
associations (Zalaket et al.,2018 and Miyan and Waris 2020). However, when used for
prolonged periods, it may cause biochemical side effects such as lactic acidosis, diarrhea,
nausea, vomiting, flatulence, and vitamin B12 deficiency (Singh and Tushar, 2016 and
Out et al., 2018).

Several international studies have assessed vitamin B12 deficiency among type 2 diabetic
patients using metformin. The prevalence of metabolically confirmed B12 deficiency in
type 2 diabetic population on metformin was between 4% and 41% (Owhin et al., 2019).
Several authors found the use of multivitamins and vitamin B12 supplement could be
protective against developing vitamin B12 deficiency (AL saeed and Baraja, 2021 and
Khan et al., 2017). Another study reported that longer duration of metformin use was
strongly associated with vitamin B12 deficiency (Hasan et al., 2019 and Damio et al.,
2016). In Libya, there are large number of cases of diabetes and its associated
complications, but there is limited research regarding vitamin B12 deficiency related to
the use of metformin. The aim of this study is to assess the presence of vitamin B12
deficiency among metformin users in patients with type 2 diabetes mellitus.

Patients and Methods:

This is a prospective study conducted on 60 (30 males and 30 females) patients with
Type 2 diabetic (T2DM) coming to Centre for Endocrinology and Diabetes in msallata-
Libya, from July to September 2023. The inclusion criteria for this study were:
participant had to be a type 2 diabetic patient between the ages of 25 and 90 years; taking
an oral antidiabetic medication, including metformin (average daily dose and duration of
use). Vitamin B12 concentration measured by using Vitamin B12 kit (MINDRAY CL-
900I). The reference value indicating vitamin B12 deficiency was< 180 pg/mL, a value
between 180 and 399 pg/mL was considered for borderline deficiency, and a value above
400 pg/mL was considered normal. Data analysis was performed with Statistical Package
for Social Sciences (SPSS) version 19. Continues variables were presented as mean *
standard deviation (SD). P<0.05 was considered statistically significant.

Results:

Prevalence of vitamin B12 deficiency:

Vitamin B12 levels were normal in 20 patients (33.3%). Borderline deficiency was seen
in 26 (43.3%) patients while absolute deficiency was seen in 14 (23.3%) patients (Fig. 1).
Association between vitamin B12 levels and gender and age:

As shown in Tablel, the gender distribution in normal group was male (25%) and female
was (75%) while in group Borderline deficiency was male (61.5%) compared to female
(38.5%). In deficiency group the present in male more than female (64.3%, 35.7%)
respectively. The majority of vitamin B12 deficiency were found aged 45-64 years
(50%), while the majority Borderline deficiency found in two groups aged 45-64 years
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and 65-90 years (42.3%). The statistically no association of vitamin B12 deficiency with
gender and age.

B Normal
M Borderline deficiency

Deficiency

Figure 1: showed percent of vit, B12 between patients with Type 2 diabetic.

Tablel: Characteristics and demographic data of diabetic patients on metformin.

Characteristics Groups Nomal of vitB12 | borderline defidency Defidency of
ofvit,B12 vit,B12
Gender Male 25% 61.5% 643%
Female 75% 38.3% 357%
Age 24-44 vears 3% 154% 143%
25-64 vears 0% 423% 50%
65-90 vears 45% 423% 357%

Association between vitamin B12 levels and does of metformin:

Metformin daily dose showed the most significant baseline association with B12
deficiency. The group that was taking 850-1000mg metformin had higher
proportions of vitamin B12 deficiency levels (57.1%) and borderline deficiency
(61.5%), compared to ( 42%) for deficiency group and (38%) for borderline
deficiency group in the group that was taking 500-800mg , which was statistically
significant (p=0.038), as showed Figure (2).

70%
60%
50%
40%
30%
20%
10%
0%

M 500-800m

B 850-1000m

normal group

Borderline
deficiency

Figure 2: Association between vitamin B12 levels and does of metformin.

deficiency group
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Association between vitamin B12 levels and duration therapy by metformin:

Duration of therapy by metformin less than 10 years show higher proportions of
deficiency vitamin B12 levels in deficiency group (71.4%) compered to borderline
deficiency group (65.4%), while in patients has therapy by metformin more than 10
years show higher proportions of deficiency vitamin B12 in borderline deficiency
group (34.6%) compered to deficiency group (28.6%). The association was
statistically significant (p=0.038), as showed Figure (3).

80%
70%
60%
50%
40%
30%
20%
10%
0%

H |ess than...
H more than...

deficiency group normal group

Fig. 3: Association between vitamin B12 levels and duration of therapy by metformin.
Discussion:

In the current study, the prevalence of vitamin B12 deficiency about 23.3% in
diabetic patients taking metformin. This finding is similar to study carried out in Libya
and Qatar where the prevalence was 20.67% and 30.7% respectively (Sulaiman et al.,
2023 and Khan et al., 2021). However, this study is in contrast to a study conducted in
Pakistan and Saudi Arabia, at 4% and 9.4%, respectively (Miyan and Waris 2020 and
Alharbi et al., 2018). Possible reasons for the variations in vitamin B12 levels globally
are the cutoff levels used in the studies, diverse cultural and religious beliefs, as well as
dietary habits, which play a significant role in vitamin B12 levels. The majority (43.3%)
of the sample in this study had borderline B12 levels. My results are more or less similar
to several previous studies in Brazil (36.8%) and India (34.1%) (Nervo et al., 2011 and
Arundhati et al., 2018). But this is low than what was reported (66.1%) by the study in
Saudi Arabia (AL saeed and Baraja, 2021). Patients with borderline deficiency need
additional evaluation to identify the group who are vitamin B12 deficient.

The vitamin B12 deficiency and borderline levels were strongly associated with the dose
of metformin and duration of metformin therapy. Patients taking higher doses of
metformin, 850-1000mg, had lower levels of vitamin B12. These results are consistent
with several studies where the metformin dose was the strongest predicator of vitamin
B12 deficiency (Ko et al., 2014, Sager et al., 2018 and Akinlade et al., 2015). Studies by
(Nervo et al., 2011 and Damiao et al., 2016) reported no significant association between
the concentration of vitamin B12 and the dose or the duration of intake of metformin. A
few previous studies have demonstrated that the decrease in serum B12 levels occurs
within 3-4 months after the commencement of metformin treatment (Wulffele et al.,
2003). However, according to most reports, vitamin B12 deficiency occurs only after 5-
10 years of metformin usage (Wile et al., 2010). This delay in the appearance of B12
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deficiency may be due to the significant hepatic stores of this vitamin (Ruscin et al.,
2002). In addition, the current study did not find a correlation between age or gender and
vitamin B12 deficiency which is similar to previous studies (Kamrul-Hasa et al., 2016
and Arundhati et al., 2018).

Conclusions:

This study showed a high prevalence of VitB12 deficiency in metformin-treated
patients with T2DM. A daily dose of metformin more than 1000 mg and duration of
therapy were independent risk factors for metformin-associated VitB12 deficiency in
Patients with T2DM.

Recommendations:

1-Physicians must screen diabetics on metformin therapy for underlying B12 deficiency.
2-Take dietary supplements with vitamin B12 to avoid the severe deficiency of vitamin
B12 levels due to metformin treatment.
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Abstract

Information Technology (IT) provides different tools to make a new business
environment. Tourism is one of the predominant industries, it affects the economic and
sociocultural of countries. The developments in the Internet and IT are an exemplary
platform for the tourism industry to offer its services and products directly to the
customer. One of the main challenges facing the tourism industry in Libya is the lack of
having e-tourism systems which take advantage of the recent developments in IT. With
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many attraction sites in Misrata, tourists might only have quality information on a few of
them. The existing systems do not facilitate provision of accurate and timely information.
Based on that, the main objective of this study is to solve this challenge by designing a e-
travel guide system based Web-application to provide potential tourists with accurate
information before and during visits. This application allows tourists to comment and rate
each sight, which can be used by tourism services providers to improve services that they
introduce. The system was designed and implemented using the Unified Modeling
Language (UML), CSS, JavaScript, and PHP programming languages. The system is
connected to MYSQL for data storage. Specifically, the study discussed the use of IT
tools and its importance in the field of tourism. The system has provided many
advantages to tourism sector by decreasing its cost and providing one-stop services to the
customer. The study confirms that, applications of IT is a necessary way for tourism
marketing to get more attention of tourists. This work contributes towards utilizing IT
tools to improve the services industries associated with tourism.

Keywords: e-travel guide, e-tourism guide. Information Technology, Tourism Industry, Web
Application.

Introduction:

Information technology (IT) became an important and influence element in the
tourism industry in general and especially travel guiding due to what this technology
offers of rapid and suitable information which help the future tourists to get necessary
information in suitable time. The use of Information Technology applications and the
internet is rapidly increasing day after another. Tourism is animated the information for a
lot of countries because of the income that generated by the utilization various of services
and goods by tourists, and the employment opportunity in the services industries related
to tourism as well. These services of industries will lead to formidable advantage from
technology applications in tourism. Web service provides potential tourists with instant
access to visual and textual information about pleases and destinations around the word,
making it more powerful than a standard dictionary (Singh et al.,2019). Digital media
(textual and visual) is a very remarkable tool that helps tourists to get information; which
simplify relations and communications between the different tourism industry sectors
(Weiler and Black, 2015b; Khatri, 2019; Sotohy, 2020). This ease and depth immediately
access to information has stimulated a new generation of independent travel consumers
who prefer to search online for holidays themselves, rather than through travel companies
(Jadhav et al., 2011). This growth in modern technologies has led to introduce a chain of
changes in the market of tourism which are apparent in tourism supply and tourism
demand as well (Januszewska et al., 2015).

Tourists who travel to a new place always have issue of finding the sites of various
facilities such as hospitals, hotels, and taxi stations (Singh et al.,2019). Tourists at the city
of Misurata which is one of the biggest cities in Libya, always face problem of accessing
tourism information, because the lack of technology that can be used for the tourism
industry despite the tremendous developments in IT throughout the world. Both national
and international tourists have facing problems to acquire the attraction sites during their
stay in Misurata. Likewise, not every place and facilities in the city of Misurata is marked
on the Google maps. This implies that, the Tourism industry in Misurata has not yet to
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tap into the many opportunities which the IT offers. In order to alleviate these troubles,
this study purposes to development an e-travel guide web application where the tourists
can gain information about the tourism places anytime anywhere. Moreover, another
issue that may foreign tourists faced when they visiting Misurata is they may not know
Arabic language that they need when communicating with local people who have finite
knowledge in English. So that, to relieve this matter, we have designed the proposed
system with bilingual interface (Arabic and English). This study provides a
comprehensive location and a centralized platform-based web application which gives all
necessary information that may be used by tourists to plan their tour, visit the areas and
locate touristic sites in Misurata.

This work will be serviceable to assist local and foreign tourists, also to support the
development of websites and promote IT tools in tourism industry in general and
especially travel guiding. Such that, can help to raise the growing industry of tourism in
Libya and the city of Misurata in particular. In addition, the present study discusses the
impact of utilizing of IT and the internet in particular in the tourism industry.
Consequently, this proposed system can be a promising way to support the tourism sector
in Misurata.

Objectives of The Study:

The main Objective of this study is to design and develop an e-travel guide system based
web application for tourism industry in the city of Misurata in Libya, which will be useful
in some areas where IT can be deployed in tourism. The specific objectives of this study
are:

1.  To provide sufficient accurate information to potential tourists in easier and faster
way, on various tourism pleases includes hotels, restaurants, cafes, summer resorts, big
malls and even hospitals with the ability of displaying maps to clarify locations.

2. To allow owners of the tourist places and facilities to promotion and adding
advertisements for tourism and commercial activities.

3. To give the opportunity for the tourists to comment and rate each visit which is
then used by potential tourists to plan and decide on place and sites in Misurata to visit.

4, To use IT tools towards facilitating an overall national development through
tourism.

Literature Review:

Advanced in information technology (IT) over the last 20 years has a significant impact
on the tourism industry sector, applications of IT brought great transformation and
benefits to tourism sectors. From the tourists own point of view, utilizing such
applications was an important shift in the experience of tourism presented to them. The
expected tourists make extensive use of these user-friendly tools, thus they seek different
experience in their trips (Sotohy, 2020). This provides a route to the growth of such
trends depending on changed the tourist profile and digital technology, and the desire for
more inclusive experience (Sotohy, 2020).

The Internet represents an ideal platform to introduce services and products to the
customer in direct line without using traditional intermediaries. The web based tourism
information system also provides service and value, not only the brochures online
(Mahajan et al., 2016). The application of TIS cover was one of the first web based
tourism information system (Gupta, and Gupta, 2008; Proll et al.,1989). The TIS cover
application was introduced as a general data platform, thus it can be applied as a generic
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data platform for new different applications based tourism information system. Following
we consider the must closed systems related to this paper:

In study done by (Umanets et.al., 2014) a mobile and web application was designed for
tourist guide. Their system works such that every user able to access and ask places of the
touristic interest, the expected tourists able to received feedbacks and comments of
unknown locations of tourist due to recommendations of other tourists. As a result, the
system allows users to create their recommendation by using well known library called ”
the Mahout library”.

(Wolfgang, 2017), purposed an application for recommending travel location for assisting
the independence tourists. The researchers implemented Knapsack based algorithm that
uses dynamic programming to get estimated results to supply tourist a wide variety of list
for tourist to select from. The application provides potential tourist a model that can help
to determine and specify interests like preferred activities and budget plan. The results
showed that the tourist guide application is efficient, but it was tested with a small
number of entities.

A smart tour plan system was applied about the historical sites in Bangladesh, expected
tourists can see the events and choose the site that they interest with and want to tour,
then the guide will help them how they can travel in chosen sites (Mipu and Arefin,
2018). The advantage of this study tourists can move from an attraction place to another
easily. Also, the tourists can do reservations of nearest hotels of their interests by using
the application. On the other hand, the application only applicable for the historical places
in Bangladesh. So that, other sites with different interests are not covered in their
application.

In the study of (Almaimoni et al., 2018), the researchers aimed to design a smart system
that provide tourists all relevant information about the touristic places in the kingdom of
Saudi Arabia. The proposed system was designed using the Unified Modeling Language
or UML adding to visual Studio Programming Language. The researchers summarized
that providing accurate and relevant information about the touristic places is considered
as the best way to encourage tourists and increase the number of travelers in any country.
The study of (Tzioras, 2018) concluded that tourism marketing is a necessary tool to be
used in the tourism businesses management in order to obtain the goals of planned
marketing.

More recently, Tripit is a web application have introduced in 2020 for compiles travel
information from user’s email such hotels, events booking, rental cars and converts them
in to single journey. Users have to do is only send their emails to the Application. the
Application can also be used for coordinating a group tour.

Adoption of IT Applications is rapidly increasing, so that tourists tend to get more
information about their destination before traveling to the sites. This work presents a web
application for e-travel guide which will let the tourist to display the various services,
offers virtual tours of selected sites, and also to finds the locations on the Google maps.
Methodology:

In this work, we used design-oriented research method. The method of design-oriented
research is basically a problem-solving model (Wolde and Muhie, 2020; Hevner et al.,
2004). The steps of the method followed in this research are: problem identification,
solution suggestion, application development including system analysis and design,
testing and evaluation.

104

2023 L15iST (2) Aaall gl 2ol (STDJ) LiaplpiSilly aglall elaill dns
annamaa@azu.edu.ly (ISSN: 2789-9535) Ly — £ipas — L il dealn — 4e) il LS



Utilizing Information Technology Tools to Design and develop an E-travel Guide
System for Tourism Industry (Applied study to The City of Misurata).......... (101-112)

For the problem identification phase, we have conducted comprehensive review of
research to acquire a deeper understanding of the research area and its problem domain.
Then we made a survey to identify and point out direction in providing solution to the
problem. According to the results of the survey, up to 78 % of users are prefer dealing
with web applications rather than the existing long manual way of doing the process.
Because of that, we suggest a web application to accomplish our aim. In the solution
suggestion phase, this work aims to design and develop e-travel system based web
application for overcome the problem.

The implementation of the system works such that users or potential tourists are able to
create a new account after that they can login using the valid credentials set by them to
access the features of the application. Users are then can navigate within the system and
will be able to locate attractions, hospitals and hotels on the Google maps. Also, users are
able to view a detail list of each of attractions places, events, and even delicacies. Lastly,
they also able to provide feedback and comments about their tour in a particular place.
And also will be able to rate and review visited attractions. Another type of users such as
potential investors and owners or managers of the particular please of interests can create
an account to be able to add advertisements and commercial activities for the users and
potential tourists to view it at the lowest costs. Through the comments (or feedbacks)
page the evaluation of tourist places can show the trends of tourists and their interests in
the various sits. This information can be used by the investors and owners to make sound
decisions or investments in particular sectors.

For the administrators’ panel, the admin of the system is able to manage attractions
tourist places including hotels, restaurants, hospitals, big malls, cafes, summer resorts. It
also manages users and its reviews on the places. The system will support both local and
foreign potential tourists by giving them accurate information that may help them in their
tour in the places that they interested in city of Misurata. The stage of development and
testing (and evaluation) are explained in more details in the following sections. The
development stage includes both system analysis and design.

System Analysis:

The analysis phase is the main phase in which the requirements are identified in more
details. This section involves a list of specified system requirements and approaches that
were used. The Unified Modeling Language (UML) was used in drawing the analysis and
design, also in planning schedule. The necessary tools that have been used in the
development includes: PHP, HTML, CSS, and JavaScript languages. MYSQL database is
mainly used for storing data about the system. MYSQL as fundamental tool was enabled
by Apache (is local web server) and it was utilized to manage the database and providing
storage. The reasons behind using each tool of these tools are: strong
- PHP is server scripting programing language, and is a strong technique for building
dynamic and interactive web pages quickly.

- HTML (Hyper Text Markup Language) is the standard markup Language used to
create web pages.

- MY SQL enables storage of data and works well with HTML and PHP.

- Google Maps is a web mapping organization made by Google. It offers many
useful features such as airborne photography, street view, guides, and progressing traffic
conditions (Harris et al., 2019).
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System Design:

After analyzed of the system requirements the proposed system was designed using
PHP, HTML, CSS, and JavaScript languages. MYSQL are used as database storage. The
system design phase includes two main steps: database design step and interfaces design
step. Both steps are described in the next sections:

Database table's structure design

At present, current mainstream databases (DB) used for storing and retrieving the data,
include MYSQL, Oracle, Access, etc. In this work, we have implemented the MY SQL
queries, the reason to choose MSQL due to comparison with other DBs, which is more
advanced in performance query speed and support schema than SQL SERVER and more
lightweight than Oracle. As well as, MYSQL have better management of data.

All the details about the e-travel guide application such as user, admin, owners, and
places will store depends on the table which is allocated, as shown in following tables:
Table 1. Users.

Field rname Dara type Chlhiaracter lern gt Type of kKey

User ID “archar 30 Primary key
User MNANE “archar 50
Pass Word “archar 20
User_ Type “archar 50
First WName “archar 50
Last Name “archar 50
Gender “archar 20
Phone ™NO “archar 20
E_mail “archar 50
City Warchar 50

Table 2. Owners.

Field name Data type Character lengtit Tyvpe of key
Ovwner ID Tarchar 30 Primary key
Owner Name archar 50
Phone No ‘archar 20
E mail farchar 20

Table 3. Comments.

Field name Data type Character length Type of key
Comment ID Warchar 30 Primary key
Comment Text Warchar 300
E mail Warchar 20
User ID Warchar 30 Foreign Key
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Table 4. Tourist Places.

Field name Data type Character lengith Tyvpe of key

Place ID “archar 30 Primary key
Place NAME “archar 100
PICTURE “archar 300
Opne_Days “archar 20
Opne_ hours Time 20
Address “archar 200
Phone NO “archar 20
E mail “archar 20
Description “archar 200

Type ID “archar 30 Foreign Key

Owner ID “archar 30 Foreign Key

Table 5. Tourist Place Type.

Field name Data type Character lengtit Type of key

Type ID Warchar 30 Primary key
Type NAME Varchar 100
PICTURE Warchar 300

Table 6. Advertisements and events.

Field rnarmie D ata type Character lengith Type of kKey
Ad ID “Warchar 30 Primary key
Ad Text “archar 250
PICTURE “archar 300
Start_Date Date 20
Expiry_ IDate IDate 20
Time Date 20
E mail “archar 30
Type_ ID» “archar 30 Foreign Key
Owner_ 1D “Warchar 30 Foreign Key

Interface design

Interface design is the process of defining how the system will interact with the system
users or other systems (Almaimoni at el., 2018). Any successful wed based system should
have an easy to use graphical user interface. The programming languages utilized for
designing of the interfaces in this work are PHP, HTML, and CSS. The main function
modules of this system include view detailed information about tourist places, maps, and
advertisements about tourist services. Based on Figure (1), this page is displayed first
when the application is opened. Then users can start with the system (application) in
English or Arabic interface such as shown in Figure (2).

In addition, there are two navigation placed implementation of user registration and login.
Figures (3- 4) illustrate user registration and login recursively.
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M SURATA-/IDVENTURES
Home About Contacts English Arabic

Q 2
g N TE———
MISURATA PLACES ADVENTURES -

Discover New Places VWith Adventure Awaits
-—

Figure 2. Home page interface (in Arabic.
also availed in English)

USERS SETTINGS 2R
Horme €

v

SAFA AYAT

:
Figure 3. User registration interface Figure 4. User login

According to Figures (5-6), the system displays the places when required facility is
clicked, as an example when hotels selection is clicked then nearby hotels in the area will
be displayed on the map. lastly, if a desired icon is clicked on will give the detailed
information list on the facility and direction. By using Google Maps can reach to the
particular location. The main interface of the system management is presented in Figure
7.

The Diamond Hotel
We offer you all that is comfortable and useful in hotel

SCTVICSS
[ os1-2662082
@ always open

0O daiby

D@

Figure 5. Hotels Interface Figure 6. The Details of Selection Hotel Interface

A\ OoMIN MANAGEMENT =

Figure 7. The main interface of the system administration
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function test and evaluation
This section majorly focused on the system testing, detecting system failures, and
whether the system functionalities have worked successfully or not. Testing has an
important role in systems to detect failures and to see if all functions worked accordingly
to specification. Therefore, this system was fully tested before implemented it and all
defects was discovered and corrected. There are many parts of the system that were
tested, the following sections illustrate some of them.
1- User Registration Test
Information of user such as user’ name, gender, and password are supposed to be input
other necessary information are also. Table (7) shows the results of user registration test.
2- User Selections Test
The test of user selections is done to check whether user’s selections function is
implemented correctly or not. Table (8) shows detailed testing process:
3- Administration Test
Lots of processes have been prepared to be tested, the goal of this is to certify the
security and accuracy of the input data and avoiding expected errors. Also, to make it
easier for administration to manage the system, management processes include query,
delete, add, and modify the information of tourist places.

Table 7. Test results of user registration.

Test case Test resulfs
Requirement Pre-requisite Expected results | Actual results Status
The system The user must be  The system The system Pass
should allow a registering for the checks that if all displays a warning
new user for first time. fields are filled in. message if one of
registration. fields that are
required is not
filled.
The system The user must be  The system The system Pass
should validate already registered checlks that if all displays a warning
login. in the system. fields have been message if one of
filled in. the required fields
is not filled in.
Response on an The user must be  The system output The system Pass
incorrect entering  accessed to login  error message and  displays an error
(invalid password page of the deny login. message and
or email.) system. denies login.
2023 »55S) (2) Laal) gl ) danll (STDJ) Liaslsiilly pslelf eloill dlas

annamaa@azu.edu.ly (ISSN: 2789-9538) Ly — 4ipa — disi il deals — de) jll 48




Utilizing Information Technology Tools to Design and develop an E-travel Guide

System for Tourism Industry (Applied study to The City of Misurata).......... (101-112)
Table 8. Test Result of Users Selections
Test case Test resulls
Reqgquiremtent Pre-requisife Expected results Actual resulfs Staf s
The system Users should be Users should be Users managed to Pass
should allow users logged in to the able to select their select their
to select their system. interests from the interests
interests. list provided in successfully from
the system. the list prowvided.
The system Each user should The system Every selected Pass
should filter out have selected his should filter the interest places
the interests of interest places interest places was displayed on
users. from the selected by the the page of the
questionnaire. user. system.
The system A user should The system a map with Pass
should allow users have selected his should display a markers of places
to display google interest places map with each that selected by
map of locations from the place that selected the users was
that selected by questionnaire. by the users. displayed.
users.
Users should be The sections Users can Users can move Pass

able to navigate
firom a section to

should be
interconnected.

navigate through
the system easily.

easily from section

to section while

another easily. they are logged in.

Results and Discussion

The obtained results from the implemented solution are discussed and summarized
through this section. The system was implemented by running it on Groom and Mozilla
Firefox using the apache server as local server. We expected that the suggested system
will work according to its main functionalities due to the positive test results done to the
system, which encourage to be applied for tourism uses. Moreover, the system had all
necessary information and it provides various services and features which will be
essential to tourists to plan their tour. The e-travel guide system is entirely web based
application and it is appropriate for web based search, thus the feasibility of the system
on both technical and economic sides does not necessitate any technical skills from the
potential users since the users can use the application easily without much difficulty.
According to the results of the survey that we conducted about the design and
development of e-travel guide application by using IT tools, a large number of users
agree that the system is useful and practical. The survey was prepared consisting of
diverse questions, as 100 samples were obtained, the ages of users ranged between (20-
50) years old. The most important questions are illustrated in figures (7-11) below.
Based on Figure (8) 55% of users always have difficulty to access and communicate whit
facilities and attraction touristic places. Also, 30% of answers was to some extent have
difficulty to communicate whit these places. Moreover, Figure (9) shows that 72% of
users have faced problems while they searching for a specific location in Misurata, also
some locations could not be found on Google Maps. That is way we thought about a
solution to make the process almost easy.
According to the result of another statistics Figure (11) shows that 64% percentage of
answers are strongly interested with e-travel based web application which uses IT tools
for touristic sites guiding. While 21% percentage of answers says to some extent
interested in e-tourism. In addition, Figure (10) shows that there is 80% of answers
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indicate that e-tourism based web application is faster and better than traditional tourism
in guiding for touristic sites. This motivates the provision of reliable answers that support
the results of the study.

Do you have difficulty communicating with service places in the city?

Is there a problem searching for a specific location and not finding it
on Google Maps?

MWYes

M No

wTosome extent

WYes

M No

WTosome extent

Figure 8. percentage of difficulty communicating  Figure 9. percentage of searching problem for a
whit facilities and attraction places in Misurata. location couldn’t be found on Google Map.

Is e-tourism faster than traditional tourism? Interest in e-tourism

HYes HYes

B No o No

W Tosome extent WTosome extent

Figure 10. Statistics show that e-tourism is faster =~ Figure 11. The statistics show the interest in e-
and better than traditional tourism. tourism.
Conclusion:

With the tremendous development in information technology (IT) including services
of electronic tourism as an inevitable necessity, which no one can tourism activity
ignored at present. The lack of tourism knowledge is one of the traditional tourism issues
in most developing countries. As well as, the weak of development activities as a
significant element to the programs of tourism for national growth. The reason behind
these deadlock is the lack of using IT tools in promoting. That is why the idea of this
study used IT tools to design and develop a centralized e-travel guide system for
electronic tourism industry in the city of Misurata in Libya.

This work is important academically and economically for both the community and the
government. The reasons behind that are: it would be easier and cheaper to get an
extensive accurate information about the touristic places in the city of Misurata, which
will enable tourists to decide on touristic sites to visit and plan such visit. Hence, derive
maximum pleasure out of this money. As another reason, owners of touristic places and
facilities are able to register in the system then they can add advertisements to get more
attention of tourists. As result, the system of e-travel guide has achieved its main goal
through a flexible model and very efficient and secured system.
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Abstract:

This study was performed to investigate the prevalence of Vitamin D deficiency and
related behaviors among pregnant women were included in this study 140 pregnant
women, aged 20-50 years old were surveyed between 1% January 2023 to 30" June 2023.
a self-made questionnaire was designed to gather data. The data gathered were classified,
tabulated and analyzed using SPSS statistics software. 40.7% of the pregnant women had
deficient vitamin D (serum concentration 25 (OH) D level < 30 ng/ml ), Most of the
respondents are in secondary level, with brown skin and sometimes exposed to sunlight
in the mid-day with less than one hour, some-times use of sunscreen. In terms of dietary
information, most of the respondents don't had regular intake of milk, omega 3 and
Vitamin D supplementation. Despite the increasing awareness of the importance of
vitamin D in the recent period, and although pregnant women in Municipality of Qaser
Bin Ghashir clinics are generally subjected to a course of supplements, but suboptimal
levels of vitamin D is still common.

Keywords: Vitamin D, Deficiency, Insufficiency, risk factors, pregnant women.
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Introduction:

Pregnant women have been found to have widespread vitamin D insufficiency in
recent years. The importance of maternal vitamin D in controlling cell growth,
immunology, and metabolism has recently come to light (Al Emadi & Hammoudeh,
2013). As previously mentioned, vitamin D aids in the maintenance of healthy calcium
and phosphate levels in the human body (Edwards, M. H. et al., 2014).

Mothers with darker skin tones are more likely to have a vitamin D deficit (Holmes, V.
A. et al., 2009). Pre-eclampsia, premature births, and low birthweight are all things that
may be avoided with vitamin D treatment throughout pregnancy (De-Regil, L. M. et al.,
2014). However, rickets and wheezing are both more common in children with mothers
who are deficient in vitamin D (Tavera-Mendoza, L. E., & White, J. H., 2007).

Vitamin D status was higher among supplement users women than in those who did not
use supplements women. Supplementation did not prevent the underlying vitamin D
deficit. Vitamin D supplementation, maybe at higher dosages than are now available, is
required to enhance maternal vitamin D status due to the possible effects of
hypovitaminosis D on health outcomes (Holmes, V. A. et al., 2009).

In early life or in utero, vitamin D deficiency has been associated with an increased risk
of respiratory infection, multiple sclerosis, schizophrenia, diabetes type 1, and placental
development and function (Evans, K. N. et al., 2004). Adult vitamin D deficiency has
also been associated with cardiovascular disease, upper respiratory infection (D'Agostino,
R. B. et al., 2008; Ginde, A. A. et al., 2009), cancer (Khammissa, R. A. G. et al., 2018),
and osteomalacia (Shapses, S. A. et al., 2011). While low doses of vitamin D prevent
nutritional rickets, higher blood 25-hydroxyvitamin D (25(OH)D) levels appear to be
required for excellent general health outcomes (Vieth, R. et al., 2007). The predominant
circulating biomarker for assessing vitamin D levels is 25-hydroxyvitamin D (25(OH)D),
which exhibits a longer half-life of approximately 25 days in comparison to the active
metabolite, 1,25-dihydroxyvitamin D (7 hours) (Lips, P. 2007). Sunlight, nutrition, and
supplements provide vitamin D, but sunlight provides the most (Hossein-nezhad, A., &
Holick, M. F. 2013). Some sun rich countries have significant rates of Vitamin D
insufficiency during pregnancy (Hamilton, S. A. et al., 2010; Al-Faris, N. 2016).

The most important source of vitamin D is skin production by UV B sun radiation
(Holick, M. F. 2004). Cholecalciferol (vitamin D3) production will decrease if the skin's
epidermis is protected from ultraviolet B rays in any way. The production of vitamin D-3
can be inhibited by more than 90% due to the absorption of UV B photons by the skin
pigment melanin (Clemens, T. L. et al., 2019). Understanding what factors affect a
country's citizens' vitamin D status is crucial. This knowledge can be applied to the
development of vitamin D population-level optimization health promotion programmers.
This will prevent patients from taking vitamin D supplements unless they need them,
saving them money (Morrissey, H. et al., 2019). This study aimed to examine the
incidence of vitamin D deficiency and related behaviours among pregnant women in the
Municipality of Qaser Bin Ghashir in Libya. Recently, a large percentage of pregnant
women in Libya have started taking vitamin D supplements. The outcomes may show
how effective efforts were to raise vitamin D levels. The study's secondary objective was
to identify risk and protective factors related to vitamin D levels during pregnancy.
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Materials and methods:
Research Design and Respondents:

Since this is primarily an exploratory study, a descriptive research strategy was used.
The main purpose of the study is to determine and identify the prevalence of Vitamin D
insufficiency and related behaviors among pregnant women in selected clinics in
Municipality of Qaser Bin Ghashir, Libya. Descriptive research design is appropriate
for this study since it used procedures in quantitative research in which the researcher
administers a survey or a questionnaire in collecting data. The cases of the study were
pregnant women in Municipality of Qaser Bin Ghashir, Libya. A total of 140 pregnant
women were included in this study over a period of six months from 1% January 2023 to
30" June 2023.

Data collection and statistical analysis:

A Dbuilt questionnaire was used to collect the necessary information for this analysis.
study was conducted a questionnaire was formulated to reflect the prevalence of
Vitamin D insufficiency and related behaviors among pregnant women in selected
clinics in Municipality of Qaser Bin Ghashir, Libya. among 10 subjects (140 pregnant
women) in Municipality of Qaser Bin Ghashir, Libya, over a period of six months from
1% January 2023 to 30" June 2023.

The data gathered were classified, tabulated and analyzed using Statistical Package for
Social Science (SPSS) software (version 20.0; IBM Corp., Armonk, NY, USA). The
Chi-square test was used to measure the statistically significant differences at p<0.05.
Serum 25(OH) D quantification:

It was determined that serum 25 (OH) D levels, the main circulating form with a
half-life of two to three weeks, are the most trustworthy test of adequate vitamin D.
because it represents both food absorption and cutaneous synthesis. At the conclusion of
the health visit, 5 mL of fasting blood was taken from each participant. Using the
readily accessible ELISA kit 25-OH vitamin D Serum Quantification (EUROIMMUN-
Medizinische Labordiagnostika AG), all tests were carried out in the hospital clinical
laboratory. The method's sensitivity for 25-OH vitamins D2 and D3 is 1.6 ng/mL. In
summary, peroxidase activity, which is assessed as substrate OD at 450 nm, is the
indicator of the presence of 25-OH vitamin D, which is detected by anti-25-OH vitamin
D3 antibodies. The expressed results are in ng/mL.

Results:

The present study investigates that vitamin D deficiency, was defined as (serum
concentration of 25 (OH)D <30 ng/ml or less), (Evatt, M. L., et al., 2019). In total 140
pregnant women were participants in this study.

Table (1), was reported vitamin D deficiency in about (40.7%) of pregnant women, as
compared with (32.1%) insufficiency, while the rest which is about (36.6%) had
Vitamin D sufficiency.

Moreover, the present results showed that influence lifestyle choices that involve sun
exposure and sunscreen use education and regular exercise. Accordance with the present
observations.

Table (2), shows significant increases of cases (45.8%) of them are highly education, as
compared with the majority of cases were the life style as secondary students while,
(55.2%) of pregnant women sunscreen use, as compared with (52.3%) of pregnant
women were did not use sunscreen.
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Furthermore; was observed significant increases of cases (60.8%) deficiency, as
compared with (32.6%) insufficiency while (9.6%) of pregnant women play regular
exercises.
Data tabulated in (fig. 1) showed that vitamin D deficiency among to age pregnant
women (47.8%) of cases had vitamin D deficiency as compared with (30.4%)
insufficiency, and the rest which is about (21.7%) had Vitamin D sufficiency were aged
40-50 years.
Moreover, (fig.2) showed that highly prevalence of vitamin D deficiency (51.9) in their
Second trimester age of Gestation, (55.6%) as compared with 3rd trimester age of
Gestation, (53.3%).
Also, prim gravida, showed in (fig.3) significant increases of cases (55.6%) deficiency,
as compared with (54.9%) multigravida.
Furthermore; (fig.4,) showed significant increase in (69.5%) of pregnant women with no
Vitamin D supplements, as compared with (25.3%) insufficiency vitamin D supplement
per day, as well as (5.3%) of pregnant women with vitamin D sufficiency.
The same pattern (fig.5,6) the present results showed that vitamin D deficiency among
pregnant mothers which includes: No milk intake, butter and omega-3 fish oil
supplement, (68.3%), as compared with (55.2%) Yes milk intake. While, (54.8%) were
fair skinned pregnant mothers, as compared with dark or brown (52.4%, 46.8%)
respectively.

(Table 1) Profile of the variable prevalence of vitamin D deficiency.

All Women = 140 Total Deficiency Insufficiency Sufficient
10-20ng/ml 20-30ng/ml =30ng/ml
N Lo N i N i N i
Age 140 100 37 40.7 45 321 38 36.6
=20 24 17.1 3 20.8 3 333 11 45.8
21-29 52 371 22 423 17 32.7 13 250
30- 39 41 203 19 463 13 31.7 9 219
40-50 23 16.4 11 47.8 7 04 3 217

(Table 2) Profile of the variable the life style characteristics

All Women = 140 Total Deficiency Insufficiency Sufficient
10-20ng/ml 20-30ng/ml =30ng/ml
N | % N | % N | % N | %
Life Style
Emploved 44 31.3 21 47.8 13 206 10 227
House wife 64 472 32 48.3 27 409 7 .
Students 30 214 17 36.7 3 16.7 8 26.7
Education
Secondary 81 579 33 40.9 27 33.4 21 259
High education 59 422 27 458 18 305 14 237
Use Sun Screen
Yes il 63.6 33 352 38 39.6 3 5.2
No 44 31.3 23 323 17 38.6 4 2.1
Regular Exercise
Yes 44 320 28 60.8 15 3.4 3 6.3
No o4 72 37 60.5 28 208 o 0.6
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Age of pregnant women Age of gestation
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l|n5l.l|h(i?ﬁ[}'m-3-mgflﬂ1 Sufficient :Ilny’ml
Sufficient >30ng/ml
20 W/ WW 4N 1 : 3
Fig. 1. Vit. D Levels among to age pregnant women Fig. 2. Vit. D Levels among to age of Gestation
Gravity Vit. D Supplementation

nil

o0

40

u Deliieny 10 gl B el fency 10 #owiml

30 W s ey 2-300gml B sl ey /0-300g ml

sufficient =2ung/mil sufficient =30ng/mil

a0

i}

PrimmiAgravids Mg awicls
Fig. 3. Vit. D Levels among to Gravity groups Fig. 4. Vit. D Levels among to Vit. D Supplementation
Diet Skin color
70 60
50 50
50 40
a0 M Deficiency10-20ng ml 30 M Deficiency10-20ng/ ml
30 o Insufficiency20-30ng/ml 30 ® Insufficiency20-30ng/ ml
Sufficient =30ng/ ml Sufficient =30ng/ml
20 10
10 0
0 Brown  Fair  Dark/black
Yes Ma
Fig. 5. Vit. D Levels among to Diet (Milk, butter or fish) Fig. 6. Vit. D Levels among to Skin Color
Discussion:

The present study is an attempt to assess vitamin D deficiency and related behaviors
among pregnant women in Municipality of Qaser Bin Ghashir; The results of the
present study showed that high prevalence of vitamin D deficiency in pregnant women,
which agreed with numerous studies have indicated a high frequency of vitamin D
insufficiency among women in Libya, about 75% of women in the Benghazi region had
25(0H) D < 50 nmol/l, according to one study (Omar, M. et al., 2017), 55% of nursing
moms in Misurata and 61% of mothers in Tripoli reported the same (Benhamed, M. M.
etal., 2017).
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A blood concentration of 25(OH)D <30 ng/ml indicates vitamin D deficiency, which
was recorded in around 40.7% of the individuals in this study. Even through this
proportion indicates an improvement in vitamin D status over previous research, a
region with abundant sunshine throughout the year is still thought to have high levels of
vitamin D deficiency.

Numerous factors often influence vitamin D status, particularly those that influence the
rate of dermal synthesis of the nutrient, like skin color and lifestyle choices that involve
sun exposure and sunscreen use. Accordance with the present observations shows
significant increases of cases had vitamin D deficiency were aged 40-50 years.

Vitamin D shortage and insufficiency are common during pregnancy in some sun rich
areas (Hamilton, S. A. et al., 2010; Al-Faris, N. 2016), despite the fact that the majority
of vitamin D is obtained through sun exposure between around 09.00 and 15.00 (Webb,
A. R., & Engelsen, O. 2006).

Prevalence estimates for vitamin D insufficiency in North Africa and the Middle East
range from 40 to 97%. Hypovitaminosis vitamin D was surprisingly common in people
living in sunny countries and where the body is not covered entirely, such as the
European countries bordering the Mediterranean. This discrepancy has been explained
largely by the custom of covering almost the entire body (Mishal, A. A. 2001).

Some research has found a decline in vitamin D levels after applying sunscreen
(Matsuoka, 1. Y. et al., 1987), but the vast majority has not (Singh, S. et al., 2019) This
could be due to sloppy sunscreen application (Hansen, L. et al., 2016).

Some foods, such as fatty fish, eggs, organ meats, and UV-irradiated mushrooms,
contain small amounts of vitamin D naturally. While there aren't many fortified foods in
Libya (Benhamed, M. M. et al., 2017; Faid F. et al., 2018), this study shows relatively
high consumption of supplements rich in vitamin D, reflecting less vitamin D
insufficiency than other studies. Fortified food and vitamin supplements are needed
(Holick, Michael, F. 2007). There are few studies conducted in Libya that report on low
vitamin D status in women and very low consumption of vitamin D supplements and
vitamin D rich food.

Study participants whose serum vitamin D level was elevated to sufficient range suggest
that vitamin D supplementation may assist to improve the vitamin D serum level in
cases of severe vitamin D shortage (Kalra, P. et al., 2012). It was observed pregnant
women and their babies in the north of the United States may be at risk of vitamin D
deficiency even when their mothers take prenatal vitamins, according to research by
Bandar and colleagues (Bodnar, L. M. et al., 2007). This suggests that higher dose
supplementation is required to improve maternal and neonatal vitamin D nutriture. Our
study's limitations include its small sample size and the absence of information
regarding the prenatal vitamin brand and dosage utilized by the individuals. Such data
would have helped us establish whether women were using vitamin D, or vitamin D3
supplements, and at what dosages.

Conclusion & Recommendation:

This study was conducted to investigate prevalence of Vitamin D deficiency and
related behaviors among pregnant women in Municipality of Qaser Bin Ghashir. It is
reasonable to draw the conclusion that a lack of vitamin D is a prevalent health problem
in the Municipality of Qaser Bin Ghashir. In spite of the growing knowledge of the
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significance of vitamin D in the recent period, and in spite of the fact that pregnant
women in the clinics of the Municipality of Qaser Bin Ghashir are generally subjected
to a course of supplements, suboptimal levels of vitamin D are still common.

There is a need for additional research to be conducted in order to enhance the vitamin D
status of pregnant women throughout Libya. Therefore, we recommended making
lifestyle changes, including extending the exposure time to the sunlight, fortifying foods
as well as milk, milk products, cod liver oil, and omega-3 and taking supplementary
doses of vitamin D to reduce the high incidence of vitamin D deficiency.
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Abstract:

The experiment was conducted at the laboratory, Department of Crop Science,
Faculty of Agriculture at the University of Tripoli, Libya during February-March 2023.
The objective of the experiment was to study the evaluation response of bambara
groundnut genotypes to the change in salinity. Four genotypes were tested (three from
Indonesia PWBG 6, BBL 1.1, SS 3.4.2, and one from Thailand Tvsu 86) under four
different water sources (distilled water, man-made river water, well water, and sea water)
with three replicates for each experimental unit. The results showed were all genotypes
used were completely different from each other in the dry weight of the seeds and water
imbibition rate. The size of the seeds and the different water sources had an effect on the
water imbibition rate of some genotype seeds due to the change in the salinity ratio from
one water source to another.

Genotypes Tvsu 86, and BBL 1.1 were more sensitive and affected by changes in
salinities when treated with distilled water, man-made river water, or well water. While
genotypes PWBG 6, and SS 3.4.2, were not affected by the change in salinity.

Genotype BBL 1.1 was faster in germination compared to other genotypes. The largest
water imbibition rate of seeds was in genotype SS 3.4.2, while the smallest water
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imbibition rate of seeds was in genotype Tvsu 86 under all treatments. All seeds of
genotypes irrigated with seawater did not germinate due to the death of the embryos, and
the occurrence of plasmolysis of the seeds due to the high salinity of the seawater.
Keywords: Bambara groundnut, Change in salinity, Water sources.

Introduction:

Legume crops are considered the most important field crops for humans around the
world and are a cheap source of plant protein for a large proportion of the population in
poor countries in many parts of the world with acute shortages of animal protein. In
addition to the numerous health benefits (Abobatta, 2016), as well as, legumes are
characterized by their ability to fix nitrogen by Rhizobium, which exists on the roots,
which contributes to an increase in soil fertility, reducing the need for synthetic nitrogen
fertilizers, and thus reducing environmental pollution.

Bambara groundnut is one of these legumes which is widely cultivated in the West,
Central Africa, and to a lesser extent in tropical parts of America, Asia, and Australia
(Brink et al., 2006). And, is an indigenous African leguminous crop and one of the most
important pulses grown on the continent (Doku et al., 1970).

The Bambara is an annual herbaceous plant bearing clustered leaves arising from
creeping stems that grow close to the ground with a well-developed and compact taproot.
The growth habit of the crop may be clustered (erect), semi-clustered, or spreading. It is
naturally self-pollinating (Basu et al., 2007). The Bambara groundnut belongs to the
family Leguminosae, subfamily Papilionoideae, and genus Vigna (Fatokun et al., 1993).
Both wild and cultivated species have 2n=2x=22 chromosomes (Forni-Martins, 1986).

It should be mentioned that Bambara is a hard crop that can grow in harsh environments
where other crops are bound to fail; it is also low-cost. It has a high nutritive value and
can grow in any well-drained soil, although in light, sandy loams the most suitable pH
level required is 5.00 to 6.50. The crop does well on poor soil, which is low in nutrients,
where vegetative growth favors an abundance of nitrogen. While Bambara beans grow
poorly in calcareous soil (Swanevelder, 1998). And soil moisture deficit affects several
plant processes from cell to the canopy such as leaf expansion and leaf production rate.
Water stress restricts the vegetative growth of the Bambara groundnut resulting in a
decreased total dry matter (TDM) (Mwale et al., 2007). Stimulation of crop growth can
be achieved by moderate quantities of soil moisture and inhibited by either deficit or
excessive amounts (Hansen et al., 1980). The soil water concentration and the volume of
soil explored by the roots are the factors that control the amount of water available to a
crop. Water uptake and water loss must be balanced to avoid an excessive water deficit in
the plant ((Shamudzarira, 1996). The genotypes Bambara vary in speed and rate of water
imbibition and moisture content, as well as vary in their efficiency of water use, and how
quickly it responds to changes in water salinity. The main objective of this research is to
study the evaluation response of bambara groundnut genotypes to the change in salinity
under four different water sources.

Materials and methods

This experiment was conducted at the laboratory, Department of Crop Science,
Faculty of Agriculture at the University of Tripoli, Tripoli Libya during February-March
2023. The objective of the experiment was to study the evaluation response of bambara
groundnut genotypes to the change in salinity. Four genotypes were tested (three from
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Indonesia PWBG 6, BBL 1.1, SS 3.4.2, and one from Thailand Tvsu 86) under four
different water sources (distilled water, man-made river water, well water, and sea water).
The total dissolved salts (TDS), electrical conductivity (EC), and PH of this water were
estimated, and the results were according to the following table 1.

Table 1. Total dissolved salts (TDS), electrical conductivity (EC), and PH to water
sources.

Sources of water EC PH TDS
ml seminc / cm Ppm
DDy still ed water 0.2 a2 128
man-made river water 1.6 75 1024
Well water 221 T4 1414 4
Sea water 551 T6 35264

The seeds were collected for four genotypes of the Bambara and dry weight was taken for
every five seeds per genotype. Genotypes were distributed randomly on test plots with
three replicates for each experimental unit. Each replicate has one petri dish and each
petri dish has five seeds. fifteen seeds per genotype were used in each experimental unit,
with three replicates. There were fifteen seeds per genotype (three Petri dishes). This
means the total of seeds for all genotypes was sixty seeds per treatment. This means the
total of seeds for all genotypes was two hundred forty seeds for all treatments. The seeds
were irrigated with water according to the water source for each treatment, Then the wet
weight was taken the seeds every hour until reached 50% germination, and the
experiment was monitored daily until completion. The germination rate was calculated
for each replicate for every genotype, and the data were recorded. Data were submitted to
analysis of variance (ANOVA) to detect differences between treatments

Statistical analysis:

All the genotypes differed in the dry weight of the seeds, and this difference may be due
to the genetic structure of these genotypes and environmental factors (Atta et al., 2004;
Cousin et al., 1992; Draweel et al., 2021; Draweel et al., 2018; EL-Shimi et al., 1980;
Karjalainen et al., 1987; Lecoeur et al., 2001; Lhuillier-Soundélé et al., 1999; Saio et al.,
1973).

Results and discussion:

The dry weight of seeds for distilled water (g)

Fig. 1 illustrates that genotype SS 3.4.2 was significantly different in the dry weight of
seeds (g) and it had the highest dry weight of seeds (5.067g) compared to other
genotypes. while the dry weight of seeds had no significant effect between genotypes
Tvsu 86, PWBG 6, and BBL 1.1, which, had the lowest dry weight of seeds (2.167,
2.667, 3.033 g) respectively.

The dry weight of seeds for man-made river water (g)

Fig. 2 shows there were indicated significant differences among some genotypes in the
dry weight, while there weren't indicated significant differences among some other
genotypes where the genotype SS 3.4.2 indicated significant differences with Tvsu 86,
and PWBG 6, while this genotype was not significantly differenced with BBL 1.1. The
highest average of the dry weight was in genotypes SS 3.4.2, and BBL 1.1 at 3.4, and
3.067 g while the lowest average was in genotypes Tvsu 86, and PWBG 6 at 2.433, and
2.5 g respectively.
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Fig.1. Differences in dry weight of seeds for distilled water (g) between four genotypes of
Bambara groundnut.
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Fig.2. Difference in dry weight of seeds for man-made river water (g) between four
genotypes of Bambara groundnut.
The dry weight of seeds for well water (g)

Fig. 3 shows the average dry weight of seeds where the genotype SS 3.4.2 indicated a
significantly differenced from all other genotypes, and the highest average was in
genotype SS 3.4.2 at 3.333 g, and the lowest average was in genotype Tvsu 86 at 2.00 g.
The dry weight of seeds for sea water (g)

Fig. 4 shows there were indicated significant differences among some genotypes in the
dry weight, while there weren't indicated significant differences among some other
genotypes where the genotype SS 3.4.2 indicated significant differences with Tvsu 86,
and PWBG 6, while this genotype was not significantly differenced with BBL 1.1. The
highest average of the dry weight was in genotypes SS 3.4.2, and BBL 1.1 at 3.567, and
3.30 g while the lowest average was in genotypes Tvsu 86, and PWBG 6 at 1.967, and
2.4 g respectively.

All the genotypes differed in the dry weight of the seeds, and this difference may be due
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to the genetic structure of these genotypes and environmental factors (Atta et al., 2004;
Cousin et al., 1992; Draweel et al., 2021; Draweel et al., 2018; EL-SHIMI et al., 1980;
Karjalainen et al., 1987; Lecoeur et al., 2001; Lhuillier-Soundélé et al., 1999; Saio et al.,
1973).
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Fig.3. Difference in dry weight of seeds for well water (g) between four genotypes of
Bambara groundnut.
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Fig.4. Difference in dry weight of seeds for sea water (g) between four genotypes of
Bambara groundnut.
Rate of distilled water imbibition for seeds

Fig. 5 shows there was an increase in the water imbibition rate of seeds gradually,
sometimes it turned into rising sharply, and so on until it reached the stabilization stage to
get started the chemical processes for germination at all the genotypes, in addition, there
were significant differences between the genotypes at the date of germination in the
number of hours and the days, where the genotypes PWBG 6, and SS 3.4.2 needed 242
hours during 10 days for germination, while genotype Tvsu 86 needed 198 hours during 8
days for germination, whereas the BBL 1.1 genotype was faster in germination than the
other genotypes, it needed 173 hours during 7 days for the process of germination.
However, there was a significant difference between genotypes in germination rate. Also,
there was a significant the difference in water imbibition rate of seeds between all
genotypes. The largest water imbibition rate of seeds was in genotype SS 3.4.2, while the
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smallest water imbibition rate of seeds was in genotype Tvsu 86. In addition, the
genotypes PWBG 6 and SS 3.4.2 delayed germination compared with genotypes BBL 1.1
and Tvsu 86 which were faster in germination.
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Fig. 5. Rate of distilled water imbibition and germination speed (g/h) between four
genotypes of Bambara groundnut.
Rate of man-made river water imbibition for seeds

Fig. 6 shows there was an increase gradually in the water imbibition rate of seeds until
it reached the stabilization stage to get started the chemical processes for germination at
all the genotypes, in addition, there were significant differences between the genotypes at
the date of germination in the number of hours and the days, where the genotypes Tvsu
86, PWBG 6, and SS 3.4.2 needed 242 hours during 10 days for germination, while
genotype BBL 1.1 genotype was faster in germination than the other genotypes, it needed
173 hours during 7 days for the process of germination. However, there was a significant
difference between genotypes in germination rate. Also, there was a significant the
difference in water imbibition rate of seeds between all genotypes. The largest water
imbibition rate of seeds was in genotype SS 3.4.2, while the smallest water imbibition
rate of seeds was in genotype Tvsu 86. In addition, the genotypes Tvsu 86, PWBG 6, and
SS 3.4.2 delayed germination compared with genotype BBL 1.1 which was faster.
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Fig. 6. Rate of man-made river water imbibition and germination speed (g/h) between
four genotypes of Bambara groundnut.

127

2023 58T (2) Laall gl 1) 2anll (STDJ) Liaslsisilly 2 slelf eloill s
annamaa@azu.edu.ly (ISSN:2789-9535) L — 4sag — disi il deals — de ) jll 45




Evaluation Response Of Bambara Groundnut Genotypes (Vigna subterranea L.
Verdc.) To The Change In Salinity Under Four Different Water Sources....... (122-133)

Rate of well water imbibition for seeds

Fig. 7 shows there was a slow increase in the water imbibition rate of seeds,
sometimes it turned very slow, and so on until it reached the stabilization stage to get
started the chemical processes for germination at all the genotypes, in addition, there
were significant differences between the genotypes at the date of germination in the
number of hours and the days, where the genotypes Tvsu 86, PWBG 6, and SS 3.4.2
needed 242 hours during 10 days for germination, while genotype BBL 1.1 genotype was
faster in germination than the other genotypes, it needed 198 hours during 8 days for the
process of germination. However, there was a significant difference between genotypes in
germination rate. Also, there was a significant the difference in water imbibition rate of
seeds between all genotypes. The largest water imbibition rate of seeds was in genotype
SS 3.4.2, while the smallest water imbibition rate of seeds was in genotype Tvsu 86. In
addition, the genotypes Tvsu 86, PWBG 6, and SS 3.4.2 delayed germination compared
with genotype BBL 1.1 which was faster for germination.
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Fig. 7. Rate of well water imbibition and germination speed (g/h) between four
genotypes of Bambara groundnut.
Rate of sea water imbibition for seeds

Fig. 8 shows there was a very slow increase in the water imbibition rate of seeds, and
so on until it reached stabilization, however, the seeds did not germinate due to the death
of the embryo due to extreme salinity. There was a significant the difference in water
imbibition rate of seeds between all genotypes. The largest water imbibition rate of seeds
was in genotype SS 3.4.2, while the smallest water imbibition rate of seeds was in
genotype Tvsu 86. All genotypes used under four different sources of water were
completely different from each other in water imbibition rate, as structural changes
during imbibition are typically found in genotypes This was consistent with a study
(Draweel, 2023) which indicated that Bambara genotypes gave different responses to the
water imbibition rate and germination speed. It Was observed, that the size of the seeds,
and the different water sources had an effect on the water imbibition rate of the seeds due
to the change in the salinity ratio from one water source to another, where the salinity had
an effect on the speed of the seed's water imbibition and the speed of germination of
some genotype seeds. while the seeds irrigated with seawater did not germinate due to the
death of the embryos, and the occurrence of plasmolysis of the seeds due to the high
salinity of the seawater. This was consistent with a study (M Jamil et al., 2004) which
indicated that salinity reduced seed germination, and germination rate, and also
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completed germination in less time. As well as this was consistent with a study (Basalah,
1991; Muhammad Jamil et al., 2005) which indicated that increasing salinity
concentrations in germination often cause osmotic and/or specific toxicity which may
reduce or retard germination percentage. Also, this was consistent with a study (Huang et
al., 1995) which indicated that salinity-induced inhibition of seed germination could be
attributed to osmotic stress or to specific ion toxicity.
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Fig. 8. Rate of sea water imbibition and germination speed (g/h) between four genotypes
of Bambara groundnut.
The distilled water content of seeds

Fig. 9 illustrates the average moisture content of seeds (g) for the genotypes, and there
were no significant differences between all genotypes.
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Fig. 9. Differences in distilled water content of seeds (g) between four genotypes of
Bambara groundnut.
The man-made river water content of seeds

Fig. 10 illustrates the average water content of seeds (g) for the genotypes and which
indicates significant differences between genotype SS 3.4.2 and genotypes Tvsu 86, and
PWBG 6. As well as there were indicated significant differences between genotype BBL
1.1 and genotypes Tvsu 86, and PWBG 6. While there were no indicated significant
differences between genotypes SS 3.4.2, and BBL 1.1. Also, there were no indicated
significant differences between genotypes Tvsu 86, and PWBG 6. The highest water
content of seeds was in seeds of genotypes SS 3.4.2, and BBL 1.1. While the lowest
water content of seeds was in seeds of genotypes Tvsu 86, and PWBG 6.
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Fig. 10. Difference in man-made river water content of seeds (g) between four genotypes

of Bambara groundnut.

The well water content of seeds

Fig. 11 shows the average water content of seeds (g) for the genotypes and which
indicates significant differences between genotype SS 3.4.2 and all other genotypes. As
well as there were indicated significant differences between genotype BBL 1.1 and
genotype Tvsu 86. While there were no indicated significant differences between
genotypes BBL 1.1, and PWBG 6. Also, there were no indicated significant differences
between genotypes Tvsu 86, and PWBG 6. The highest water content of seeds was in
seeds of genotype SS 3.4.2. While the lowest water content of seeds was in seeds of
genotypes Tvsu 86, and PWBG 6.
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Fig. 11. Difference in well water content of seeds (g) between four genotypes of

Bambara groundnut.

The sea water content of seeds

Fig. 12 illustrates the average water content of seeds (g) for the genotypes and which
indicates significant differences between genotype SS 3.4.2 and genotypes Tvsu 86, and
PWBG 6. While there were no indicated significant differences between genotypes SS
3.4.2, and BBL 1.1. Also, there were no indicated significant differences between
genotypes BBL 1.1, Tvsu 86, and PWBG 6. The highest water content of seeds was in
seeds of genotypes SS 3.4.2, and BBL 1.1. While the lowest water content of seeds was
in seeds of genotypes Tvsu 86, and PWBG 6.
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All genotypes used under four different sources of water were completely different from
each other in water content, and the Seed size had a significant effect on the imbibition
rate. Where the small seeds were able to imbibe a greater percentage of water at a faster
rate than either the medium or large sizes (Ekpo, 2004). Because the surface area to
volume ratio is larger for the small seeds compared with medium and large seeds.
Therefore the small seeds of size were germinated and emerged more rapidly than the
large seeds (Bockus et al., 1996). The seeds treated with seawater did not germinate due
to the death of the embryo due to extreme salinity.
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Fig. 12. Difference in sea water content of seeds (g) between four genotypes of Bambara
groundnut.
Conclusion:

All genotypes used were completely different from each other in the dry weight of the
seeds and water imbibition rate. The size of the seeds and the different water sources had
an effect on the water imbibition rate of the seeds.

The genotypes PWBG 6, and SS 3.4.2 retained the same number of hours for
germination, which is 242 hours within 10 days when treated with distilled water, treated
with man-made river water, and when treated with well water, while genotype Tvsu 86
needed 198 hours during 8 days for germination when treated with distilled water, while
delayed germination when treated with man-made river water and well water, where this
genotype needed 242 hours during 10 days for germination, While the genotype BBL 1.1
was faster in germination when was treated with distilled water, and with man-made river
water where needed 173 hours within 7 days for germination, and when it was treated
with well water slightly delayed for germination, as it needed 198 hours within 8 days.
However, it was the fastest genotype in germination compared to other genotypes. The
largest water imbibition rate of seeds was in genotype SS 3.4.2, while the smallest water
imbibition rate of seeds was in genotype Tvsu 86 under all treatments. Genotypes PWBG
6, and SS 3.4.2, were not affected by the change in different salinities when treated with
distilled water, man-made river water, or well water. While genotypes Tvsu 86, and BBL
1.1 were more sensitive and affected by this change.

All genotypes Tvsu 86, PWBG 6, BBL 1.1, and SS3.4.2 irrigated with seawater did not
germinate due to the death of the embryos, and the occurrence of plasmolysis of the seeds
due to the high salinity of the seawater.
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Recommendations:

« Bambara groundnut is an important crop legume of African indigenous with high
nutritional value, drought tolerance characteristics, and N-fixation properties. This
combination makes it a possible multi-use crop. However, It needs to be studied to
develop into a salt-tolerant genotype.

« Genotypes PWBG 6, and SS 3.4.2 showed resistance to salinity and therefore it is
recommended to try them in other experiments as salt-tolerant genotypes.

« It is important to conduct several experiments, tests, and measurements to determine
the basis of salinity tolerance.
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Abstract:

The ball and beam system is a laboratory apparatus characterized by high nonlinearity
in its dynamics. The primary objectives of this project are to develop a model of the ball
and beam system that takes into account nonlinear factors and coupling effects, and to
design a Proportional Integral Derivative (PID) controller to regulate the ball's position.
The system comprises an Arduino microcontroller that receives ball position
measurements from an ultrasonic distance sensor and compares them to the desired
position. The PID algorithm, which is preprogrammed in the Arduino, generates a control
signal that drives a servo motor to adjust the ball's position and achieve the desired
distance. To obtain the exact PID parameters (Kp,Ki), Ziegler-Nichols analysis and
MATLAB auto tuner are employed, and a comparison is made between the two methods.
Keywords: Artificial Neural Network (ANN),PID controller, Temperature control, Process
control system.

Introduction:

Control systems engineering is a specialized branch of mathematics that focuses on

managing the control of continuous, dynamic systems in engineered processes and
machinery. The primary objective of this field is to create a control model that can
optimize the control of these systems with minimal delays or overshoots, while also
ensuring control stability.
To accomplish this objective, a controller with the appropriate corrective behavior is
necessary. This controller oversees the controlled process variable (PV) and compares it
to the reference or set point (SP). The error signal, or the difference between the actual
and desired values of the process variable, is then used as feedback to generate a control
action that will adjust the controlled process variable to the set point value.
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The figure displayed in Figure 1 showcases the ball and beam system, which is composed
of a base, beam, ball, lever arm, support block, and motorized gear. The beam is
connected to the support block that remains fixed on one side, while a movable lever arm
is attached on the other side, which is controlled by a servo motor. The ball is positioned
on the beam and has the ability to move freely along the entire length of the beam. An
electrical control signal is applied to the motor, which causes the beam to tilt about its
axis at a particular angle. This movement of the beam results in the acceleration of the
ball along the beam, which is proportional to the angle of the beam. An Ultrasonic sensor
is utilized as a distance sensor and is located in a slot along the beam. The sensor's
parameters are coded on the Arduino IDE and are capable of sensing the current linear
actual position of the ball on the beam. The measured position is then fed back to the
control system to create a closed-loop control mechanism for the ball and beam balancing

system.
/
- Balil

Beam

Lever Arm

Figure 1: Ball and Beam System

The challenge at hand is to maintain the position of a ball on a freely rolling beam. The
objective is to automatically regulate the ball's position by adjusting the beam's angle,
which in turn affects the ball's acceleration rather than its position. However, controlling
the ball's acceleration allows for precise control of its position. In control engineering, the
system is considered open loop unstable as the system output (i.e. the ball's position)
increases indefinitely for a constant input (beam angle). To ensure the ball remains in the
desired position on the beam, feedback control is required. As such, a controller that is
tailored to the dynamics of the ball and beam system must be developed. Table 1
provides the parameters necessary for modeling the dynamics of the system.

An Atrtificial Neural Network (ANN) is an information processing paradigm that is
inspired by the way biological nervous systems, such as the brain, process information.
The key element of this paradigm is the novel structure of the information processing
system. It is composed of large number of highly interconnected processing elements
(neurons) working in unison to solve specific problems. ANNs, like peoples, learn by
examples. An ANN is configured for a specific application, such as pattern recognition or
data classification, through a learning process. Learning in biological systems involves
adjustment to the synaptic connections that exist between the neurons. ANN offers very
large capabilities concerning complex system modelling, prediction, control and
performance (Rahman & Hoque, 1997; Stankovic & Saric, 2003; Singh & Rai, 2005).
The tuning of the PID control systems is not always easy, however, they are still
applicable to many control systems. The artificial neural network has the ability of
learning and performing approximation. In addition, the artificial neural network learning
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processes are independent of human intervention and expert experiences. For such
situations, many researches have used ANN to approximate PID formula to realize ANN
controller. But the learning method of ANN usually adopts some traditional algorithms,
including the delta rule, the steepest descent methods, Boltzman’s algorithm, the back-
propagation learning algorithm, the standard version of genetic algorithm (Vaclavek &
Blaha, 2005; Back & Schwefel, 1993; Bartlett & Downs, 1990). These traditional
learning methods of ANN have some deficiency including such as the problem of the
slow speed of convergence, local minima, and the large amount of computation of
network, etc, which lead to ANN controller is difficult to use actually (Magoulas et al.,
2004; Hosen & Hussain, 2012). In this paper, a new ANN controller which is based on
NN is proposed. Here, an artificial neural network is used to approximate PID parameters
and train the weights of ANN. The simulation results shows that this type of controller
can achieve a better control effect, easily realized and has less amount of computation.
SYSTEM BLOCK DIAGRAM.

Figure 1 shows the system block diagram of the LabVOLT-Model 3504 process
control system, which consists of following main blocks: Arduino, Temperature system,
Signal conditioning circuit, TRIAC, Computer .

= By
Powesr supply
. GO

vvvvvvv

[ Pmmp- J.. ...(or:mlmjhp - BAATLAR
| Contradler |

vy
| L ";‘“" | Arduine [~ [M]&]

Triac with
Tilag deiver

Figure 1: Block diagram of system

eTemperature system LabVOLT - Model 3504; The LabVOLT Temperature Process
shown in Figure 2, mainly consists of a 20-200 degree C (70-400 degree F) oven with
built-in capillary-bulb temperature switch (on/off controller), thermostat, air cooling
injector, adjustable damper, and overheating protection. The process instrumentation
includes a capillary-bulb thermometer mounted on the side of the oven, as well as an
RTD temperature transmitter and a J-type thermocouple temperature transmitter with
electrical connections terminated by banana jacks on the main control panel. Control of
the oven temperature can be achieved either manually by adjusting the thermostat and
observing the oven temperature on the thermometer (on-off control), or remotely (PID
control) by varying the amount of electrical power applied by a TRIAC driver to the
heating element of the oven, using a 4-20 mA signal. The air cooling injector establishes
a flow of air into the oven, thereby creating a cooling load on the process. The air
pressure applied to this injector can be varied, using a pressure regulator and a needle
valve, in order to change the process load. The oven damper can be used to change the
process load and create disturbances.

The Temperature Process workstation consists of a 20-200 degree Celsius (70-400-degree
Fahrenheit) oven operated manually as an on-off process using a 24 VDC relay or
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proportionally controlled by a TRIAC driver with 4-20 mA input. The oven is modified
with an air cooling injector and adjustable damper for load and process disturbances,
SYSTEM VOLTAGES 120, 220, 240 V - 50/60 Hz. The unit features a pipe-mounted
on-off capillary bulb temperature controller with two sets of contacts terminated at
banana jacks on the main control panel and a toggle switch that changes control from the
triac driver to an NC 24 VVDC relay for on-off control (Efheij & Albagul, 2021).

B

Figure 2: Lab-volt temperature process
The Lab-volt temperature Process can be represented by the loop diagram shown in
Figure3.

i

Figure 3: lab-volt temperature process schematic diagram.

The Temperature Process workstation consists of a 20-200 degree Celsius (70-400-
degree Fahrenheit) oven operated manually as an on-off process using a 24 VDC relay or
proportionally controlled by a TRIAC driver with 4-20 mA input. The oven is modified
with an air cooling injector and adjustable damper for load and process disturbances,
SYSTEM VOLTAGES 120, 220, 240 V - 50/60 Hz. The unit features a pipe-mounted
on-off capillary bulb temperature controller with two sets of contacts terminated at
banana jacks on the main control panel and a toggle switch that changes control from the
triac driver to an NC 24 VDC relay for on-off control (Efheij & Albagul, 2021). Signal
Conditioning Circuit The output of temperature sensor has to be modified so that it
becomes usable and satisfactory to drive next stage. The analog output from the signal
conditioning block needs to be converted to digital form so that it can be given to the
Arduino.
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e Arduino: SDAQ( Smart Data acquisition) It is heart the system which controls all
necessary actions of. Arduino measures the temperature from water tank and send to PC.
Also it controls the heater actions.

oPC: In PC, algorithm of PID and ANN is written in MATLAB. Here comparison
between the outputs of PID and ANN is done (Albagul et al., 2019). The output of PC is
then given to Arduino which generates Pulse Width Modulation (PWM) to control heater
actions.

eOpt isolators triac driver output: The opt isolator is an integrated circuit that is
specifically design to connect low voltage DC controls to high voltage AC triac. The opto
in the triac output board is a 6 pin chip, but only 4 pins are used: 2 for the DC in and 2 for
the AC out. Internally opto has three major sections: a LED input, a zero crossing
detector and a triac driver output.

THE WORKING OF SYSTEM MODEL

The process considered here is one of the most widely used processes in the process
industry, a temperature control system. The station is heated and measured temperature is
given to Artificial Neural Network controller and PID controller. Desired temperature is
provided to both controllers for comparison with measured temperature. Depending on
magnitude of error, PWM signal is generated using Arduino. As PWM changes, the ratio
ON-time to OFF-time is varied. This is continued till the desired temperature is achieved.
Based on the observations, the neural network that gives best performance is then
compared to a conventional feedback controller, namely, a proportional-plus-integral-
plus derivative controller (PID), in controlling the same process. Direct output
comparisons are made with respect to set-point changes, effect of load disturbances, and
variable dead time. The comparison shows that ANN controller out-performs PID in the
extreme range of non-linearity.

ZIEGLER-NICHOLS RULES FOR TUNNING PID CONTROLLER

Interestingly, more than half of industrial controllers used today are PID control
schemes or modified PID. Analog PID controllers are mainly hydraulic, pneumatic,
electronic, and electrical combinations. Today, many of these controllers are transformed
into digital form using microprocessors which indicates that PID controllers follow the
equation (1).

K, (t de(t)
u(t) = Kpe(t) + Tz-];) e(t) ot + KpTdT— -—-—

Where e(t) is the error signal, u(t) is the control input of the process. Kp is the
proportional gain, Ti is the integral time constant and Td is the derivative time constant.

In the frequency domain, the equation of PID controller is: (2).

1
U(s) =K, (1+T_-s+ Tds)E(s)———(Z)

Ziegler and Nichols method determines the values of the proportional gain integral time
and derivative time based on the transient response characteristics of a plant under study.
Parameters of the of PID controllers or tuning of PID controllers can be estimated by the
specified experiments on the plant.
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oZIEGLER-NICHOLS CLOSED LOOP METHOD
In this method, will use the proportional control action only as shown in Figure 4.

r(1) u(r) v(?)
—>®—> K, »—| Plant P

Figure 4: Closed-loop system with a proportional controller
increase K, from 0 to a value named critical gain (Kc) at which the output first exhibits
sustained oscillations and this value is critical value. (If can not obtain sustained
oscillations for any value of K, then this method does not apply).
And thus, the critical gain K¢, and the critical period T are experimentally determined as
shown in Figure 5.

)

‘_n _.‘

/\/\/\
o\

Figure 6: Oscillation response with period tcr ( is measured in sec.).

Ziegler and Nichols suggested that set the values of the parameters K, , Ti , and Tq
according to the formula shown in Table 1.

Table 1: ZIEGLER-NICHOLS tuning rule based on critical gain K, and critical period T.

Type of Kg Ti Ta
Controller
P G'SHGF' oo 1]
) 1
PI 083Ker | 75 Ter ’
PD 06K, | 05T, | 0.125T,.,.

Notice that the PID controller tuned by this method of Ziegler—Nichols rules gives
equations (3).

uls) = K, (1 + i + Tds) E(s)

U(s) = ﬂ.ﬁh’m.(l +- S ﬂ.lzsn,,s)E{js}

4
U(s) (5 + T_c,) .
5 = = 0.075K,, T ——— === (3)
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However, there is another way to find out Kcr and Tecr, for instance; if the root-locus do
cross the jo axis and also the transfer function is known. In this case, the root-locus
method can be utilized to find the critical value Kcr and the frequency of the sustained
oscillations wcr , where 2m/mcr = Tcr, and their values are calculated from the crossing
points of the root-locus with jo axis (Normey-Rico & Camacho, 2007).
NEURAL NETWORK CONTROL PROGRAMMING

The tools used from neural network toolbox are in the following sequence; define
neural network structure, this includes, number of inputs, number of outputs, the number
of hidden layers, the type of activation function used in each stage. After completing this
training can use the trained neural network as the direct controller to the Lab-volt
Temperature Process. The developing of neural network using MATLAB toolbox is
more efficient than the method that is done without using MATLAB toolbox. To simplify
the development of neural network, Will depend on the early stages of developing on
PID controller, and will use the step response of Lab-volt temperature Process as a
reference model to develop methods that can be used to merge PID controller and neural
network.
This neural network is designed and the overall block diagram of neural network
controller is shown in Figure 7.

N

¥ N.N. Controller » Plant

w

ata

Organizer 14

Figure 7: Overall neural network controller block diagram
The flowchart of neural network control operation as shown in Figure 8.
RESULTS

In this experimental result will be obtained the step response of Lab-volt Temperature
Process using Arduino, by applying the following procedure (Hagan et al., 1996):

1.Calibrate the thermocouple transmitter 0-200..
2.Set up and connect the equipment with SDAQ.
3.Set the control signal from MATLAB GUI to 4 mA output.

4.Switch on the AC mains. Open the oven damper and apply a small cooling load to the
oven (open V1 approximately 1/4 turn).

5.Wait for the temperature to stabilize and record the temperature.
6.Start the recorder on slow speed. Verify that the signal has stabilized.
7.Increase the calibrator output from 4 to 12 mA, and record sample number.

8.When the temperature has stabilized as shown in Figure 9, save step response data in
computer to use for analysis, stop the recorder and switch off the power.
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Neural Network Controller
Set Point r(Current)

»y
‘ Sampling the output signal y(Current) ‘

¥

‘ Calculating the error e(Current) = r{Current)-y(Current) ‘

error e{Current) <0

‘What is error
ef Current) value?

e1ror & Current) <=
003 &>=0

Sampling the cutput signal y(Current) ‘

R
Tum off Neural Network
control signal and Tum on Neural Network
Transfer u(Current) to the l control signal and
actuator N N Transfer w(Cutrent) to the
Determine the value of output signal actuator
y(Current) in the range
(1.5 volts to 4. 16 volts).
Voltage range | (Ultimate Time) in seconds
5 21

1527
271321 28
322-3.295 37
3.206-3.388 48
3.380-3 627 57
3.628-3 759 81
376-3.886 90
3.887-3 906 132
3.9074.001 176
4.0024 121 242
4122416 264
i

Tum on Neural Network control signal for a time
period equal to (1/3)*(Ultimate Time) and
Transfer u(Cutrent) o the actuator

Figure 8 : The flowchart of neural network control operation.
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2 25
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Figure 9: Step response of lab-volt temperature process using sdag.
9.Perform the required calculations as follows (Albagul et al., 2019): From Figure 9 can
obtain the following information.
ePoint (1) at sample 31, - Then Point (1) at time: 6.82 Sec.
ePoint (2) at sample 209, - Then Point (2) at time: 46 Sec.
ePoint (3) at sample 6132, - Then Point (3) at time: 1349 Sec.
ePoint (4) approximately stabilised at 4.16 Volts.
Where the sample time = 0.220 Sec.
Then:
Temp. Start (TO) = 1.5 Volts= 19 OC
Temp. Finish (Tf) = 4.13 Volts=118.5 OC
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Temp. Change Tc=Tf-TO - 99.50C
Process Gain

«The Temperature Change (Tc) to a percent of transmitter span:

99:5 X 100% = 66.3%
150 0 — . 0

«The input change as a percent of span:

1zmA —6mA . 009% = 37.5%
20mA — 4mA 0= 2070
Then

Output change (in % of span) 66.3%
Input change (in % of span) ~ 37.5%
Process Dead Time

eProcess Dead Time (1d) = time difference between input step change (Sample 31) and
point where temperature started to increase (Sample 209) from Figure 9.

1d =46 Sec - 6.82 Sec = 39.18 Sec = 0.653 min

Process time constant

Process time constant (t) = time taken to reach 63.2% of the final steady state value this
displayed at point (3) in Figure 9.

T=1349 Sec - 46 Sec = 1303 Sec = 21.7min

= 1.768

Process Gain =

T 1303
because 7= 3918 33.25 and this > 10 then plant easy to control.
Then the final transfer function of the system is:
G(s) = _1768 x 739185 jf yse 1 & 1d in seconds
Sk
— : ~0.653s ; o
G(s) = 1 7s + 1 X e if use T & td in minutes

And the response of PID controller of the kit using FOXBORO controller as shown in
Figure 9, where the Figure shows the relation between samples (Time) and temperature.
The response depicted in Figure 9 shows an overshoot in the beginning of the process, the
reason for this is due to incomplete identification process. And after the identification
process is started the parameters of the controlled system are estimated where these
parameters are unknown and starting with random values at the beginning of the
identification process. And after the parameters of the controlled system are estimated the
response of the controlled system becomes without any sustained oscillation and the
controller eliminate an off-set and response gives small rise time and small settling time
and the response stabilized.

The response depicted in Figure 11 shows an overshoot in the beginning of the process
the reason for this is when the response of the controlled system becomes near set point
then the only variable that work in this region is the integral action, and after a small
period of time the response is improved.
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Figure 10: PID controller response using FOXBORO controller.
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Figure 11: PID controller response using MATLAB-Arduino controller.

And after training the data to work as Neural network controller, used to obtain the
Neural network controller response using MATLAB- Arduino controller and the response
is shown in Figure 12.

The response depicted in Figure 12 shows an overshoot in the beginning of the process
the reason for this is when the response of the controlled system becomes near set point
the neural network controller is working, the neural network will identify the value of
received signal from plant and based on this received signal the controller will produce
the control signal output, and after a small period of time the response is improved. The
response of the controlled system becomes with small fluctuations and the controller
eliminate an off-set to small value and response gives small rise time & settling time and
the response stabilized at value Nearly equal to the set points.

Set Point = 75°C

- SetPORER 56 C .o / —_—
—

v

A

Temperature (°c)

L | | L 1 |
0 1000 20 3000 4000 5000 6000 1000 8000 9000 10000

.J"ﬁme (S&onds)
Figure 12: Neural network controller response using MATLAB-Arduino.
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And the following plot is the neural network controller response for (time vs.
temperature), is applied to more than one step input (2.5 volts, 3 volts, 3.5 volts, 4 volts
and 3.5 volts) using MATLAB-Arduino neural network controller and the result is shown
in Figure 13.

Figure 14 below shows a comparison between FOXBORO controller, PID Arduino
controller and Neural network Arduino controller.

Set Point = 1125 oG
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Figure 13: Neural network controller response using matlab-sdaq controller
Figure 14 below shows a comparison between FOXBORO controller, PID Arduino
controller and Neural network Arduino controller.
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Figure 14: Comparison between foxboro controller, pid sdaq controller and neural
network sdaq controller.

eObservations for PID controller

1. Response time to reach towards set point is more.
2. Output changes slightly all over the process from set point.
3. No. of iterations to control the temperature at set point within dead time are less.

e Observations for neural network controller
1. Response time to reach towards set point is less.
2. Output not changes all over the process from set point.
3. No. of iterations to control the temperature at set point
Table 2. Comparison of PID controller & AAN controller.

depenfupon loop respones

Feature FID ANN
Set point -INo generalization property. | - very good generalization
change -has to be retumed and property.

-need to be trained once

Effect of load

-Poor rate of recovery.
Has to be returned

-very fasr recovery
- adapts quickly to change
in inputs.

Dead time

Mo improvements with time
as output oscillates
adversely

When retrained.,
performance improved
with time
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Conclusion:

Neural network is studied along with it various network topologies and learning rules.
feed-forward back propagation network is used in this system. A neural network
controller has been designed and implemented on a real time temperature control system
without the use of knowledge regarding its dynamics. The self learning ability based on
its input vector has been observed. The performance of neural network controller is
compared with the PID controller to evaluate the system performance. The results shows
that the performance of the neural network controller achieved much better tracking and
totally overcomes the disadvantages of PID Controller in dealing with the change in the
set-point, effect of load disturbances and , dead time variation in the processes.
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