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Title
Editorial foreword, third issue

Dr. Moza Al-Rabban, Editor-in-Chief

Welcome to the third issue of the Arabian Journal of Scientific Research. This issue includes a number of important papers in different disciplines
which will be published one after the other once each is complete.

We are pleased to thank the following guest editors for their great editorial efforts and help with this issue of the journal:

e Dr. Magdi Tawfik Abdelhamid, Botany Department, National Research Centre, Cairo, Egypt.

* Dr. Ahmed Esmail Shalan, Researcher at the Central Metallurgical Research and Development Institute (CMRDI), Cairo, Egypt. Postdoctoral
Research Associate Fellow at BCMaterials, Spain.

We would like to thank all the reviewers for their time and invaluable insights on the manuscripts of this issue and for making such a significant
contribution.
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© 2021 The Author(s), licensee HBKU Press. This is an Open Access article distributed under the terms of the Creative Comments Attribution License CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/) , which permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.
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Title
Natural anthocyanin dye is comparable to chemical dyes

Alsayid Tahir Ageil', Najwa I. AL-Barhawi®

! Department of Science, Culture and Media, World Scientific Association Hashimi Lineage, Makkah, Saudi Arabia.

2 College of Education for Pure Sciences, Mosul University, Mosul, Iraq

Abstract

In this study we used distilled water to extract pigment anthocyanin from seeds of the pomegranate and violet cabbage leaves because the water
does not have any toxic effect, their evaporates happened at low temperatures, and without influence on the chemical composition of the extracted
dye. It was found that the red dye extracted from the pomegranate had an acidic medium (pH 3.0), while the violet dye extracted from the cabbage
leaves had a light acid medium (pH 6). The amount of dye in the juice of both plants after dropping the absorbance value of each on the curve of
standard solutions was 310 and 50 Omg/ 100 ml of juice from each plant, respectively. This dye, with its red and violet colors, succeeded in dyeing
bacterial smears, animal, and plant tissue sections, with iodine and copper sulfate fixers respectively, and in a way similar compared to convention-
al chemical dyes. It was also an effective dye in the dyed cotton and wool fabrics well with lemon juice and baking soda as add fixative.

Keywords: Anthocyanin, natural and chemical dyes, pomegranate seeds, cabbage leaves.
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Abstract:

This study was conducted in the laboratories of the Plant Protection Department, College of Agriculture at Tikrit University during the season
2018/2019. The study aimed at studying the effectiveness of nitrate reductase using four concentrations (0.5, 1.0, 1.5, and 2.0) mmol of biosynthet-
ic silver nanoparticles created from the fungi Pleurotus pulmonarius and Pleurotus ostreatus var ostreatus. each fungus has four parts, including
the filtrate of the fungus, the biomass, the hot and cold aqueous extract of the biomass of the fungus and its effect on Pythium aphanidermatum.
All the concentrations and types of the prepared silver nanoparticles showed the highest efficacy of the nitrate reductase enzyme compared to the
control. The highest activity was obtained at the concentration of 1.5 mmol in fungi filtrates, it was 0.65 and 0.66 units/ml for fungi p. pulmonarius
and p.ostreatus var ostreatus, followed by the treatment consisting of cold aqueous extract of the same concentration which reached 0.55 and 0.56
units/ml, respectively with no significant differences between them. As for the treatment consisting of the fungus filtrate, this showed a significant
difference with the rest of the treatments: The highest enzymatic activity of the fungi reached 0.32 and 0.43 units/ml respectively, compared with
the treatment of hot water extract, which showed the lowest enzymatic activity, reaching 0.11 and 0.24 units/ml. The laboratory results did not
show significant differences of silver nanoparticles in wheat seeds germination (Variety Shamo6) for all concentrations and types of nanoparticles
prepared. Whereas the highest germination percentage (97.38%) was for Pythium aphanidermatum biomass while P.ostreatus var ostreatus had
highest germination percentage for cold aqueous extract which reached 97.20%.

Keywords: Nitrate reductase, silver nanoparticles biosynthesis, pleurotus pulmonarius, wheat seed
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Abstract

Two essential oils were extracted from the peel of sweet orange Citrus sinensis and bitter orange Citrus aurantium. The objective of this study is
to assess their toxicity by direct contact under laboratory conditions, on adult individuals of the two-spot spider mite Tetranychus urticae Koch
(Acari: Tetraychnidae) and the predatory spider Phytoseiulus persimilis Athias-Henroit (Acari: Phytoseiidae) which is one of the most important
natural enemies of this pest. The residual activity of these essential oils has also been tested at five increasing concentrations: 0.5%, 1%, 2%, 4%
and 8%. The concentration of 8%, toxicity tests showed good efficacy of the tested essential oils, as the mortality rate for 7" urticae was estimated
at 63.33% and 68.74% for sweet orange and bitter orange respectively. In contrast, these oils at the same concentration were found less toxic on
adults of P. persimilis, with mortality rates of 25% and 13.88% for these oils, respectively. The residual activity of these oils also decays over time.
We conclude from this study that the tested essential oils may represent a promising alternative to pesticides manufactured within environmentally

friendly biological control programs.

Keywords: Spider mite, Predatory spider, essential oils, residual activity, sweet orange, bitter orange.
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Abstract

This study aims to present new methods and tools for the inclusion of people with visual impairments through technology. Specifically, we evaluate
the ability to interact with Internet applications and web sites efficiently, effectively, and easily. In this work, cognitive computing was used for the
interaction of users with visual impairments with the graphic and visual interfaces of online software. We developed an Internet browser to measure
the user experience through A/B tests. Using a sample consisting of 26 Internet users with visual impairment, the suggested solutions showed its
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effectiveness. In particular, by using the web browser we developed the success rate of access increased by at least 88.3% for all categories of
disability. These preliminary results suggest that this path should be pursued in further studies.

Keywords: Human-computer interaction, dialogue and narration generation, natural language processing, assistive technology, accessibility,

usability engineering, inclusion of people with disabilities.
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Title:
Assessment of the physico-chemical and microbiol pollution of wastewater and seawater collected from five Mediterranean
countries

Wafa Hassen!, Sana Alibi"", Hedi Ben Mansour!

! Research Unit of Analysis and Process Applied to the Environment, APAE Higher Institute of Applied Sciences and Technology, Mahdia,
University of Monastir, Tunisia.

Abstract

The availability of water resources worldwide suffers from pollution pressures caused by many assets, such as industrial, domestic, and agricultural
activities. Wastewater has a direct impact on the natural environment, as it is drained after some specific treatments, so it contains a large variety
of microorganisms, organic, and inorganic compounds that cause many diseases and harms. In this context, the authors collected samples of
seawater as well as treated and untreated wastewater from southern Mediterranean countries (Egypt, Morocco, Algeria, and Tunisia), then carried
out some physico-chemical and microbiological analysis. After that, the obtained results were compared with some of the results found in the same
period in a northern Mediterranean country (Italy). Physico-chemical studies showed significant pollution of wastewater and seawater collected
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and analyzed from the Arab countries and Italy in terms of the presence of pollutants (COD, BOD, TOC, NO, ... etc.), and some heavy metals.
On the other hand, DGGE technology allowed a direct evaluation of bacterial diversity in this wastewater as well as seawater. These tests have

demonstrated the intensity of bacterial diversity in these water types.

Keywords: Wastewater, pollution, heavy metals, DGGE, bacterial diversity.
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0.5 6,88) Lz le3ll 5,51 e Lol Cams Blays (Extraction Buffer)
Gls 00 05 ddle deyun Chaig (21885 Bue) bl 0yd 03 (igle
05 IS sy A3L5) diB> 2.5 Bue) 5] Bye BhSug ABS Bue) uldl
38,3) 8)lyo doyd wis (3B 3 Bued 885/ s> 16000 wis bl o,k
posisadl Olicl Blol Slsddl Cuwyd o3 o5 ddlall olo)l geasd)
16000 wie O3ybs (3565 5 3uad wdodl Ll Jadledl CS)3 .(M2)
Law) Sshs 41,85 5. 48l <2Vl zaz 039 3B 10 8as) d235/dUser
PleoYl G 03 Gl s32dl (3 ddall CSlsad) U3Y o5 0de
Bue) da8/dsz 16000 wis (s3Syall 3ykally Jsilis g5l BBLoL dygsill
laoybs eil] oo 470 plasaul ddall Olbjadl ahi o3 448> 15
Losdl ples VI D3] 03 1usy elsplly laaudods $BS 5 sual 55 8,0
(TE) (o 59,540 50 3

digs IS 0o amly 5 gl @38 Goedl ol Ol ] deddls
dndmall Joldudl O clid Olodye yiag,Sun 0.229 0.45 JM> (4o
bl ] ey mhd ] Oloiyall ghad 63 @S asms sl Gle
G lail @b s W Jlos Sasg (de 15) dedime Lio
s (Lysozyme) «ea595e0h (o 39,50 909 ol Jslona (o Jo 1.8
710 o Olys e 210 BLas el asyg .dads 30 dun digie doyd 37
lyilais|g yhalsg (Proteinase K) K 59,0 o 159,50 509 (SDS) (e
Hoidl e Jals 03 63 Sl bl 8 dysie dyd 55 wie (sl Sk
Shll &las usys (1 :24 :25) Jwlil /5393981 /Jsidll JgoS =e
o8l Gl Sl 3Ll U835 (d885/Usz 13000) 35BS 5 8ue) (555,41
Solall @y @3 W8y (1 :24) slin] J9=S /0399959150 29300 iz
20- wis Jgibonsnl plasiul gssil passdl Gle ggios ) dslall
Shll Gk e gssdl pasadl ie o3 Busly JWl Jlsb dsie doyo
vaesdl dules 03 LS (TAE) Jjle 8 auld]s Jgsliadly dlucs «s555))
Gl 59531 oM (5 d5L,eSUl 8ol Al ade Jasitell g9
s e

(DGGE) = Ju=tlg (PCR) = P.MA)' 4-2

el Brall ol Glus (8 839250)l &Sl Olratiomall Julod 03
LS .(DGGE) dudny youll olwg dodlzall B yall ol dodlzall yub pldl
Jlros Cwliall ¢ ydiadly (PCR) pluaseiul (168 rRNA) (uo gusedd o3
357Fy « 907R (3'-CCGTCAATTCCTTTGATGTTT-5") :L 8
Sugiw ¢ (3-TACGGGAGGCAGCAG-5' 5'-end GC-clamp)
(V3-V5) 3bln Join gl (168 rRNA) gssdl aesdl (a0 1552
FoSen 25 5 Sl ez 8 (PCR) Clelds Cayyzly Pyl Sugus



dodlzell dosttus)] oladl dosMo Gdo Sasu age Yols (pH) yuizs s (BOD,)s (TSS)s (COD) J 3 /ghe 7475 14509 1720 J] Jues
Lahyall GBs . 0blly Ollssdl gaws 3 3 Loy il (21,8 OlSy Jame o 6,5l duls bl (g3l Lol ey 710 JIs)
o0 ol Olus mwz (3 29lds Shedl o 8L (pH) Jb ALl NO,-, TSS,) dolaSI-43b5d) jolzall o dazl dblul L)
(2 Jgazdl) 0.2 £8.06 (J) 0.05 £ 5.1 oS Lae o) B pall ol Oliusy &lae sls)l 48 (BDO,, COD
mall Gyall ole dodlss dlos B35

Sl omall Brall ols Jsd Ol (e O] Julos gl &yab]

1 aTOC
3 (P0.05) B8 Lolassl W] 3 olll el dhaomay g2l OlSe
Gle 2o] G ais i) (2 Jgasdl) G858 Siouall OllsY) zws
o A 8LS Jawgias (TOC)g (OM)s (BOD,)s (COD) &Y Loya
olie dedlsn dhame Cudisly . sl s 7849 £70.749 £58.95 780.44
767.965 758.559 £76.79 iy 8sUiSy Wls 35T ad) Goall Byall
O Lz . JIsdll le (TOC)s (OM)s (BOD,)s (COD) J %71.725

wBODE  «COD =DM

i

PFercentage of abatement
B 2 & 2B 2 2 £

': . (1 JSadly 2 Jgamdl) delos J8YI uigty puphad] dhasay dodlzall pllas
Tunisia Algeria Muorocco Exypt Ialy S &L 5adlls Lz slodl Oldosd] o sasy DY) Al 5003 Ol 6Saus
oeall Brall ol delles dobail Calises slsl .1 JSd) laale SLaY) o U1 55V OlsSalls oall Brall ols ( Eruos
20 409 ,Suadl Olrezowelly OBLAIG 85,5, dawlgs
bl oleadl Olium) dluadSI1- a5l 5ual) paslasd] .2 Jgasd!
BODS5 (mg 02/1) COD (mg 02/1) OM (mg/l)
Country Inlet WWTP  Outlet Seawater Inlet WWTP  Outlet Seawater Inlet WWTP  Outlet Seawater
WWTP WWTP WWTP
Tunisia 258+3¢ 116+3¢ 8.1+0.03* 395432 350+3¢ 150+£3¢ 303.66+3* 194+3¢ 55.4+3¢
Algeria 380+2¢ 13842¢ - 73042° 525+42¢ - 496.66+2° 267+2¢ -
Morocco 335420 131424 - 850424 460429 - 506.66+2¢ 240.66+21 -
Egypt 405+34 9443 27.4430 760+3¢ 315430 88+3° 523.33+3¢ 167.66+3° 47.6+3°
Italy 445+5¢ 87+£5° 7.6+0.2¢ 730+5° 300£5° 141£5° 540+5¢ 158+52 52.06+5°
SS (mg/1) AOX (mg/l) TOC (mg/l)
Country Inlet WWTP  Outlet Seawater Inlet Outlet Seawater Inlet WWTP  Outlet Seawater
WWTP WWTP WWTP WWTP
Tunisia 4.4+0.458° 105+3¢ 1.2+0.106* 62434 18.20+3 0.33+0.006° 178+32 100+3¢ 4630
Algeria 254420 138+2¢ - 7.6+3.606° 0.21+0.01° - 26242¢ 125+£2¢ -
Morocco 430+2¢ 132424 - 0.08+0.021* 2.1+20 - 220+2° 116+2¢ -
Egypt 276+3¢ 91430 71.50+30 0.2340.006°  2.8+1.5 0.33+£0.015>  290+3¢ 82430 25.6+3¢
Italy 260+5¢ 76.5+5 2.18+0.04° 16.40+5° 0.43+0.006* 0.22+0.005* 34545¢ 74.50£5° 43.5£5°
NO3- (mg/l) PH EC ps/cm
Country Inlet WWTP  Outlet Seawater Inlet Outlet Seawater Inlet WWTP  Outlet Seawater
WWTP WWTP WWTP WWTP
Tunisia 137+3¢ 242+3¢ 7+0.5¢ 5.48+0.1* 5.1+0.05* 7.46+0.2° 25.74+3° 20.72+3° 96.243¢
Algeria 30+2° 29.2+20 - 6.56+0.05 6.27+0.1° - 8.94+0.4* 9.3242¢ -
Morocco 2942% 67424 - 7.55+1.242° 7.6+0.1¢ - 1260+2¢ 187242¢ -
Egypt 0.32+0.012* 55+£3¢ 0.25+0.01* 6.15+0.05% 6.05+0.148° 6.12+0.4° 392443¢ 7.13+0.172* 33.1+3¢
Italy 2.98+0.382° 38+5° 4.6+0.3° 6.35+0.11% 6.32+0.1° 6.11+0.54° 2868+5¢ 2548454 87+5°
10 go 4 daon
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35

Tub (NTU)

Country Inlet Outlet WWTP
WWTP

Tunisia 135.02+3¢ 16.24+0.556¢

Algeria 176.8+2° 14.65+0.138¢ -

Morocco 1312+2¢ 11.06+0.178° -

Egypt 234+£3¢ 9.19+£0.076*

Italy 322434 25.43+0.191¢

Seawater

2.7240.051°

3.47+0.155¢

0.34+0.11*

Ratio COD/DBOS5

Inlet Outlet WWTP Seawater
WWTP

1.53+0.01* 3.02+0.05° 18.52+0.44°
1.92+0.006¢ 3.8+0.045¢ -
2.54+0.01¢ 3.51+0.04° -
1.88+0.006¢ 3.35+0.075° 3.23+0.245¢
1.64+0.01° 3.46+0.14° 18.55+0.17°

* (WWTP): Wastewater Treatment Plant; (BOD): Biochemical Oxygen Demand; (COD): Chemical Oxygen Demand; (OM): Organic Matter; (SS): Suspended
Solid; (AOX): Absorbable Organically Halides; (TOC): Total Organic Carbon; (NO3-): Nitrate; (EC): Electrical Conductivity; (Tub): Turbidity; Means (n=3)

followed by the same lowercase letter within columns are not significantly different according to the Student-Newman-Keuls test (p<0.05).

ole Olust (p<0.05) dilas| Vs OIS B9,8 Yl s (2 Jsusdl)
16.40 €0.006 + 0.23 £0.021 + 0.08 3.606 + 7.6 3 + 62) 83,ls)l (3,all
(p>0.05) dslas] VY OIS 39,8 Jla oS3 o) 3 gag (3 /ghe 5+
2+ 2.10.01 + 0.21) W]y yasy wyzally ,5lad e Gyall ol
olo o8 Cuzly bt (sl le Ky /ks 0.006 £0.43 <15 + 2.8
5531 Sl sl @3 W8 53 /ghe 3+ 18.20 Syslall duussdl] Byl
dslio Jio dlamiwall ol y3lasy hagly dlul LY 3 )
sl gaaly dgleSsdl Olelually dhadl S5 Oleluog o3yl
P 45ls) Olelially Olaell glass «laadld! @lasy quud! glass
Sy 8l Sphey OlusW dolu dlge o ALEU! Goleell
GV 58l 5ol oy ddinin 8yaiall AL (lzall 08 CSIS Jasdl
Ol Coodd 3 203 (3 Usazdl) dihwgio U9 IS yulsee 6 Cusionoll
Igke 0.50 + 4.24) ol o ol S5t yas 8 oall Byall ol
OlpSys bz o «ld le 3gMe (1) /gks 0.5 + 3.08) wasdly ()
ISty Jawgiell padl youdl sl Olie o de Jgasdl 63 Il g3lsl]
(p>0.05) Lgxle

AL Holab) Julos gl ¥ Jgumdl

Copper (mg/l)
Country Inlet WWTP Outlet WWTP Seawater
Tunisia 0.90+0.50% 0.08+0.05* 0.02+0.01*
Algeria 0.05+0.025* 0.27+0.153*
Morocco 0.15+0.05* 0.09+0.05*
Egypt 4.24+0.50¢ 0.90+0.50° 0.01+0.005*
Italy 1.60+0.50° 0.09+0.05° 0.02+0.01°
Iron (mg/l)
Country Inlet WWTP Outlet WWTP Seawater
Tunisia 1.90+0.5° 0.57+0.5%® 0.02+0.01*
Algeria 1.08+0.51% 0.90+0.25°
Morocco 0.45+0.05° 0.01=0.005*
Egypt 3.08+0.5¢ 0.06+0.03* 0.01+0.005*
Italy 1.15+0.5% 1.15+0.5° 0.01+0.005*

oall Byall ol O Lzl gl ondl ols ligsy 3ty Louds
bl 8352 3 530 L) pudd sodl 3 8rile laiy yas o2y I dedlzel]
o I3 Agdiall ssusdl e SIS Siamindl GllasY gl o) Cus
5 hwsiall adVl el Jss gee 8 Gmall Brall ol O gkl
55T oy bl (Lliedl 3 (2 Ugazdl) Loy U8 g2l JSiia lasdls
12 4oLl ol 905 I g0k all Brall sle Liypas Of
3l SI-a3l )l poleall o ddlel Slgtusll camus O3Sy LS
ohil) domall SIS &,adl Gle Ssasie Blo LSl Slas] b
) ebail dewdy) dabglly ddSee)l Olgound) Juss OF oSeus
L omall Grall ol Josmy 85310)]

Grall ols ddles dhome 3 dgasll Slsall 3| duws plys
Lol 3] paid IS Gle Bdle X70.749 36.11 g eall
gz 3 (COD/BOD,) duws Glus o3 dysiasll 83lell Lzslsedl
B 6,3 ) S8BT (soxdl oliag omall GBpall 2 yixes Jsae) Sligsll
COD/) dpud dilas 03 Cdamg) LS (2 Jsazdl) Ol s (p<0.05)
0.3 3 0.5 +1.7 o0 g5 Gmall Gpall ol Slis 3 (BOD,
Grall sley (mall Brall ol dodlee Olhme OISl 0.2 + 22
sy Gyl U deay sl Gle ol oleg dzdlzall oall
P, Jatome Gzrelen ot Gigdo @53 oSy 41 Olulyl

e O G Gpall ol Jusd izl dedleall Olghs I
uoaSY Uz los (uoaSYL dit s dgast) JIpsY dlge o Sdbitus
OsSa edle slisg Ca Sy Gumg il 092,81 Jie 5,51 slgal Blis
dio Gulal JSiy 8uuS3all Slsall 3 slall ale b pass Jle
8oL yudy Moy .(NO,)s (NO,)s (NO)y (SO,)s (8O,)s (CO,)
+29.2) dedlzell Goall Gpall ol Slis graz 3 (NO,) OISy
rasy Wlay) Jlhadl 3 0 /ele 342422+ 67 3+ 555 + 382
eall Grall ole Olis (uSe Gle (JIsd] Gle (pigiy wmally
399 o BT @il 0de SIS gl Cigless il dedlsal] dpwssd)
O Aol Sl Gusg (2 Jsuad)) Jawgiadl paodl ol Ol
Gles P75 G5 LSS Glusl devo Lle Ol yahas Olally Co )
1440 %5057 youdl ol Olusd 03 oo 2SIl o3 & (o )l
Crzally izl puigs S sl Gl 3 /gle 0.3 + 465 0.01 +0.25
Asibe d9um (e Wllg yany

Jode Ol gaaz 8 Glel OISl SIS (AOX) o 3l Lasds
o) oliss emall Brall ole s (3 Clamg) I Al e oluol
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OBlung GBESS (DNA) il Sus Lb 148U 8yl gl Oyal]
CSlS um B uma Doy dols (DNA) Lilyd pasy COlS a8y 8o
deloll (23S LS Busly dis oo ST 3 dsSls 6,51 (DNA) baslys
hilyd @ish pew lae Syzall (3 Bl 5 (DGGE) gl 5yall
Ayshlly dhauwsiolly Byadll Byzall o Sligiws EYW 3 (DNA)
ddle LSl dblis dhwsie Sz see3 I (DNA) hils 9uss
RE ] 29 (GC) (o Sgizxall

dnllzall Goall Byall ol Olus) (DGGE) pdo g3l 5003 o3
dadsias OBlhn O3wdy (553 Sl o (OM) Gysalls (OI) WY
Bl Sl 6,2V Ol ] dudlls (padiie GC goizms) 8yl
Awgiall 8yl daSal OBl ze Lges dplizs (DGGE) Mo
s15] (DGGE) a4t gabty "ol oo 3253 o8 ity 2 Gles
8yshall dual ode 8sUS gl Ciyabl W8y (mall Byall ol dedlze
COlull 31 @Blge i glsill 539 &Sl 8,801 8 OB was)
daill 0dg) oSy 3 gog (dxdlrally dzdlzall 48 ovall Bpall olie)
Olsaizmally 5008 G dog,Sall Olraizmall oo 72-1 hatd Blacs)
%.3u5Lul

oleadl Olius 3y Sl maizmall 8 8,08 ClaMis ilul] Oyl
GBUadl (e w5l oo S 039 dodlzall usyg S8 dols dilise])
Olasall gl Olus o ST gl Glhase Jolas Olus 3
B Ao §,S0 maizme 3929 bamg) b o Bodleg .(12- JSCall)
Ess oS b (IE) yasy () Wil oo Ll okl Joue 3
Cazsl a9 .(DNA hiil,s 9 e IE DNA il 8 =e IT) Lol loglso
omall Bpall oo ] dedlzall e olall (o (DNA) hils o Syasl
sy Wl dedlss dase slo] 4S5 Lo cdelsoll

(DGGE) (=5 Olake &yabl ool sl Gl ] dewdlls
09,5 0.45 1 landas Coad U1 ol sl Olias G G Bz
baogly (-2 JSal) ieg,Sus 0.22 pluseiul lyndas Cus I el
A ol Ol muwe 8 dbsh o 0Sytie Gehuyd 3529
Ayl Ololl ge Liwlys @l puilzdy $31s5 e 39 Jawszall
0.45) Al ddad) 532 B (29,5wed) moszmall (2585 Of Co,pl1 I
39w (9,85 0.22) B j2a¥l sl e alisy (Sies,Ses
s Sus 0.225 0.45  slaadl ol ol (DNA) bilys gasy Ol
hilys 3 gey .Olusll (DGGE) o gl 8 ds3ls (S8 S5 S1)
latdas Gl I yoedl ole 8 daiaSll (S2, 89, S6, S11) (DNA)
045 Blias)l Olusll (3 Bosmse e iegSus 022 plusuls
l) (S2, 87, 89, S11) LSl oda O L] bl ol 4y . yog ,Sue
aodl dlas 3 mges JIST Lel LIS ol 0555 O oSays oo gz
oyeo LS dblucs Lolg LIS (e

2 (H) Gdl g o) 093l 5a50 plaseal o3 S ] dsLo)
hugiall gadl el Olaly 8 okl Olie 3 (9,5l g ot
oleo O laall Ooyably (Wlaly yans yiells ySliadly puiss) dilisnell
on degiie degaze ST L) Wly) (3 dedlaad] jub onall Byl
Grall ol (8 (ads Sy (4 Jgazdl) g sl 13 Gle 5lo LSl
3B 98 (6,8 gaszmall £ 535 O ] e Lo 0.693 ] dedlseall oea
Gyall ols dedlsn Sl 3 g il O &1 SIs dedlzall dilas oLST
(4 Jgazlly 2- JSad) (6,u8) gaizmall (8 1S 536 ol

Zinc (mg/1)
Country Inlet WWTP Outlet WWTP Seawater
Tunisia 0.04+0.02° 0.02+0.01° 0.01+0.005°
Algeria 0.01+0.005° 0.36+0.2°
Morocco 0.82+0.05° 0.10+0.005%
Egypt 0.56+0.5%® 0.05+0.02° 0.25+0.1°
Italy 1.25+0.5° 0.28+0.1b° 0.05+0.03%

* (WWTP): Wastewater Treatment Plant; Means (n=3) followed by the same
lowercase letter within columns are not significantly different according to the
Student-Newman-Keuls test (p<0.05).

Silolas! Ole 412 giles S CMloutd] &l (6,5 ol (hos
dalize glosl 929 (9,Suedl metzmall dulyy Sl O S digu]
O 0S8 b dygund] Oiloland] o dswly ds gamad dogliad] b,aS (e
cdgls slyg oluadl 3 EBIAL lalysos o3 uBg Byitume ,é dygeod] SlsLaaall
bytSl o sl SLEDL pray Dgumd] Slslaally @311 JLasyl ol
Yale LSl 03 3553 O Sans &tadl 3 ysasd) SloLanl) dogliel]
oS WY dygmdl Slolaanlly Bslell dil) &gl dodlzall 3 Yatone
Maslally 05,5 Haas gl slandl paseis ol

S5 gaizmall dgy 2-3

oleadl Glus (3 835z gall 6,8l gazzmall dlals 805 Lo Jgaml)
dedlzall oeall Bpall oles dedlzall 18 Loall Byall olie) dabizal)
(DGGE) 485 Covdidiwl chwgiadl gacVl youdl Jso e (5oud) olag
dilos 5ig9 (168 TRNA) ez e (V3-V5) dihiall Bugied Il

(2 JSal) &y Sl Olsazzall &y B 1S Bas| (DGGE) g5l

IM OM IT OT 01 O IA OA IE OF El E2 Tl

™ n n

ol Olis (1) J &l 6,051 maizmell (DGGE) blasl .2 JSidl
(©)y dmall Brall ols dedlne dhme iy JSde) oall Byall
od) ol Gliue

045 puldey L Olodye DM (o doiipe diyas)l Houdl ole*
LWlis Ol I o dodiye el ol ol (E2) 0.225 (E1)
D> o doriipe byl ol ol (T2) 0.225 (T1) 0.45 Lulides
.(12) 0.225 (I1) 0.45 (wlides d5lae Oloiye
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Influent WW

R H
Tunisia 4 1.386
Algeria 4 1.386
Morocco 3 1.099
Egypt 8 2.079
Italy 14 2.639

24 glysal o3 g ol 1de ouditly (03 JSA) pdsd e Cemez I
(5) Jsuzdl pasbys Lalidods eludlusy (DGGE) eMa (o (DNA) Jo s
Aoy Stund) SMadwd! £ led)

14  dlies (Bactroidetes) (o ddle dous (DGGE) gl &bl
8392 gall &Sl (168 TRNA) (e Mk (3o 758 duats§ e
SST1(£67) (DNA) 1,8 ¢y 8yS dus SIS 089 .oliall Oliss a3
wﬁ&?‘wmjjﬁgyﬂl&ﬁﬁéul@lom&llﬂbg@m
daiedl (DNA) hilys Wl %78 dewss (Bactroidetes) ¢ o ] dudll
P dite 1 dysydll OLANN (e %25 (8 dliaied (Proteobacteria) ()
(Stenotrophomonas sp.) uﬁ dlinie (Gamma-proteobacteria) (ya /%17
uncultured) J &B doly Judusy (Stenotrophomonas maltophilia) g
Sl dwusdl (DNA) bSlps oo %5
(Comamonas L,s Jias
217 ) ddaed) d=yyY) OMade] 89 (Uncultured bacterium)s
Lysinibacillus) s (Uncultured bacterium) L»,sz Jia3g (Firmicutes) (o
2255 U1 &5V 5l e dasl me gl ol (3819335 (sphaericus
ol k;,s (Proteobacteria) g (Bacteroides) (] (G Lﬁ,’:Jl glyill diass
oo (G)s (G#) LSl 185 03 ol ola (39 77 el Byl
Sloball e wasl) gy A delonall Loy wis lgads aze
Cads Ul yedl ole Olus (5 (Flavobacterium) (e aiSdl o3
by e @aS @3 «lld zag a9 e 0.45 Oilodipe s e
ol die us Lewlyo 99 (.Flavobacterium sp) J =W (S9) (DNA)
Ol bl il U8 . y209,Se 0.45 pediye UM (yo b 03 I o)
GSl gzl Cealdy IR Jitatl] 08 98 0SS Layy ANl 0d
degame 45 Of oS oMol 5u Bgydall Jb (39 &y yond) Al o
¥ Bz y20l puady (Bacteroides)

Gls Ghs dulydl oda 3 e o3 Ul O pasy JSUS

(Stenotrophomonas maltophilia) 51 Slou¥l Cow Cus (OlusYl doo

.(.Stenotrophomonas  sp

jianduensis) (Beta-proteobacteria)

deliall amd 3o Osilny il el G pas Bl oree 9o
phuly i) Sl 8 dplalll W) slestul Gle 45508 oy
el 6y OLlgall 3 LSl 3o s O 55y LS dsdall 834291
ohsy Do) Ao oy 2015 diw dulyd Cpid a8y 5550 Llanls
Lysinibacillus) b,oS0 eawd! (o 4236 (Severe Sepsis) eull ol
? (Comamonas jianduensis) Jye o3 S J] d8Lo] * (sphaericus

slally Busmall Giladls pull (gm0 Gas >

Sl Olusd (H) 09ls g 559 &Sl Olsaizall sl Olydgo 4 Jgued]

Effluent WW Seawater (0.45 pm) Seawater (0.22 pm)
R H R H R H

6 1.792 4 1.386 6 1.792

4 1.386 - - - -

2 0.693 - - - -

3 1.099 4 1.386 4 1.386

2 0.693 8 2.079 6 1.792

G LSl G &Sl O] O Glabll oo wasdl &S3

omall Byall ol pailazy Oy U8 eall Byall ol dzdlze Olhase
0%, sl @gall ol zeleiSall alladl JisSs ¢ 539

(alize (DGGE) Mo g3l o aslicd] degl (3) JS&)l (s

05 Gl oleodl Olie (8 6l motmall mis5 0ad Jo s Ol

a3l plaseial 03 duasdl ddrwgioll QLI 3 dalise 2Blse (he lymaz

(3 JSa) Ogupm L)Y B3s (UPGMA dendrogram) sb.J (DNA)
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El

f‘: T |: n') a rJ f'l‘- [ If‘l H

Gyall ols (1) 3 &Sl Olrazzmall (DGGE) bloil Julos .3 JS)
(UPGMA) diiy b plussaly youdl sl Ol (0) 9 (omall

2 Gabl (mall Grall ol Olius o Beololl g guall Bdgs
o3 Lzsiey omall Grall ol sde o Sl gatzmell OF LSl
sl Glo ladl e %279 %289 735 Jiey Wlals uigly kel
8 dllzally ddlzall 8 eall Byall ol ] dealls (-3 USCadl)
x5 Oloul me BlEYLy Sl Lasie wlad] Gotun O pany 352!
ol Jae (o &Sl Olmatmell 3 Oyl Litwlys gl &jabl
TV g5 daiiy ovall Byall
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DGGE  Accession

Band
W1
w2
W3
W4
W5
Wwe
w7
W8
w9
W10
Wil
W12
W13
S1
S2
S3
S4
S5

Se
S7
S8

S9
S10

S11

number

MT540527

MT540498

MT540499

MT540528

MT540529

MT540530

MT540500

MT540531

MT540501

MT540532

MT540533

MT540534

MT540535

MT540536

MT540502

MT540537

MT540538

MT540539

MT540541

MT540504

MT540540

MT540503

MT540505

MT540542

Length
(bp)
320
471
540
528
464
472
489
464
539
413
450
505
457
269
530
467
516
394

393
540

325

447
474

259

O] ey (o dze yiuad] Judl] 0,81 2o (DNA) dallyds (50 168 rRNA V3-V5 | bl 43Liss .5 Jgund)

Closest relative/ Accession number Sequence Phylogenetic group Origin  Sampling
similarity (%) location
Uncultured bacterium / LR649998.1 99 Bacteroidetes WWO  Egypt
Comamonas jiangduensis / MN197985.1 100 Beta-Proteobacteria WWO  Egypt
Bacteroidetes bacterium / HQ341721.1 100 Bacteroidetes WWI Egypt
Uncultured bacterium / KJ883010.1 99 Bacteroidetes WWI Egypt
Uncultured bacterium clone / MK062131.1 99 Bacteroidetes WWI Alger
Uncultured bacterium clone / KX504951.1 99 Beta-Proteobacteria WWI Alger
Flavobacterium sp. / AB833442.1 99 Bacteroidetes WWO  Italy
Uncultured Bacteroidetes bacterium /AJ318151.1 99 Bacteroidetes WWI Italy
Stenotrophomonas sp. / MH368355.1 100 Gamma-Proteobacteria ~ WWI Italy
Uncultured bacterium clone / KF736129.1 99 Firmicutes WWI Italy
Uncultured bacterium / HF937867.1 99 Firmicutes WWI Italy
Uncultured bacterium / KJ883010.1 99 Bacteroidetes WWO  Tunisia
Uncultured bacterium / HF937867.1 99 Firmicutes WWI Morocco
Uncultured bacterium clone / MF655610.1 99 Bacteroidetes SW2 Italy
Lysinibacillus sphaericus / JN700166.1 99 Firmicutes SW2 Italy
Uncultured bacterium clone / GQ423813.1 99 Bacteroidetes SW1 Italy
Uncultured bacterium / KJ883010.1 99 Bacteroidetes SW1 Italy
Uncultured Stenotrophomonas sp. Clone / 98 Gamma-Proteobacteria ~ SW1 Italy
KC492013.1
Uncultured bacterium / FR821429.1 100 Bacteroidetes SW2 Tunisia
Stenotrophomonas maltophilia / LR797754.1 100 Gamma-Proteobacteria ~ SW2 Tunisia
Uncultured Bacteroidetes bacterium clone / 94 Bacteroidetes Sw2 Tunisia
JN183374.1
Flavobacterium sp. / MN815918.1 99 Bacteroidetes SW1 Tunisia
Stenotrophomonas maltophilia / KX785153.1 99 Gamma-Proteobacteria ~ SW1 Tunisia
Uncultured bacterium / AB267041.1 97 Bacteroidetes SW2 Egypt
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