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Abstract
This research aims to identify the level of emotional intelligence among a sample of
students in the Faculties of Arts and Education /Al-Asab'ah, as well as to identify the nature
of the differences between students in emotional intelligence according to the gender
variable (male - female), and according to the variable of the academic year (first-fourth).
The research sample included (100) male and female students from the Faculties of Arts and
Education/ Al-Assab'ah, including (50) male and female students from the Faculty of Arts,
with (25) males and (25) females. And (50) male and female students from the Faculty of
Education, including (25) males, and (25) females. The researcher used the emotional
intelligence scale prepared by: Ahmed Al-Alwan (2010), and the validity of the research tool
was extracted by apparent honesty, and credibility was extracted by the Alpha Cronbach
method, and the method of re-application on a sample of (40) male and female students.

The researcher used appropriate statistical methods in analyzing and processing the data,
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including the Pearson correlation coefficient, the arithmetic mean, the standard deviation,
the t-test for one sample, and the t-test for two independent samples. The results showed a
high level of emotional intelligence among the research sample. It also showed that there
were no statistically significant differences in the emotional intelligence variable among
students of the Faculties of Arts and Education, according to the gender variable (males -
females). There are statistically significant differences between the mean scores of the first
and fourth year students, and by referring to the values of the arithmetic averages and
standard deviations, the difference is recorded in favor of the fourth year students .
douall
poley puad! ole 3 o Ldly Gyl ol plataly cudas &) lciS ) P.ai NPy gl sl83) Al
Slosdd! cssad 2l Lot B! pealall (pa oSN 1ia dad G B30 2981 § Lagasd (g Al
Gopdy (Jlaasd (KAl dele 3y (o preg ¢l gdl (SN diosiy (o e fllaall 1] A yall
e Ogddia gzl O Aol oS Gl g .y LaL] ¢85 diony punnag « aboladl S danay y5.1
(1) -Aeloin¥ly Apaddly ddontls Apelall S¥lell § 7 Leidl Gedoes § oas ‘é\a‘.‘ui Jule asi
63 ) Leil g fmd (el paied) Lyl A1 il 2 palls hd ¥ o653 3] B boms omih ikl
Al syallae musgis dell Gylaill (9509 e dipne 8 Y (3,8Y1 pee g Bpidus Jgdeg Jeld
iy ¥ ol Laylasils s § Loluols Aalises olyliasmy SL8LES (pa ladl § Lo by § 6,01 pe dule
Lacuaes e Jons Lail g c@dyally pladl cuslee calides § olyliaxl oda 4d] cdiog Lo 39> wic
Bl e cilaaizlly ((2) Bis Sy Lillais oty disas 581 o ST JI hatl Lo pslaiy
Leonis & JUS ole iad Lty puaiall a1 SLetiadd] e lpeialy i Leauts Lo,
e Lot 90 Jdmg Llinl &l Aeid Aalisel | cadlullly B plall alaseiwy Lels (o8 cLaylydiwls
(3) plae JST ol a9 Ao Lid! Apaid| Gedoms §
3 yal) uaid| dzmyally guaid! ¢ ld! dade e Lol aiay Sl gdl s8I Ol JI 8,LaY yussg
M DI (£o11 ga Gl gl 0L Jod il 0 LS Lo puds crusmg SIS Jags (e d5yud 1S
sgsadll dagl SISy 4l 59511 dangl Adpan ) Lags gl 35811 o] Sam Il AaH1 bl ad
gy o Jdally 7 Ll R s 3 JBY ey Uiy (4) el yat Lol dadyall sda cpe dieid
(8 Lple Glay Lo (29 Al AST g0 Olile Hld Killy dudyall &lyuall Lalls dmd
by Cao (Flai¥l 381 gy Dograll 5ylaly 381 939 abolaiy Slill 85laly (£9 (e (Jlugdl
Holaw § oSl 0950 g puuols¥lg  yolddly caladl 71501 (¥ laai¥l loa gl €U ag¢de
elal i3y s8N (e (e gl (o (§ aloed Wy ¢ il o1 SN g  Aaall cSII) IS (e o gudl 3580
(5)-4Lmig d4adl o5 31a349 3,410
dogiy oyl pelde plisly Gldy (£oll e 3,8l delun Gluagll 8L 018 Gaw Las BMJ&U
3 y8¥| o A b duelain | SlMe Aald| dl pudiy das iy 2 yall gl § pSomis (I dpndldl alls (L]
(6) .as¥ladil agng 3yla) JI alags Lea
s alad)

? (2022 — bacd) Cusdad) 5 gl asedl — e AGAN Al



daalall dlae

Bygfy (§yabl slemad¥l Al 2asMll lpdally Acyludll Shshaill (e 1S Jladl Lpas dida
Lol meall Bobiw oy 4dBl Loy (2eleiSilly Gliazell audtll wyl 35 awy «¥Las¥ly ciloglall
B B o pdiadl G eladadl ol Glud¥l Bodo Joun¥ il g ladly caiall Aaliss yalliag
0 4o Loy il g3 ol 1o plusiiae! e diyddy « 03y 3 oy 41 () Lud W) oecd Aa] Ao L
cabolarlly ¢ )31 poliue ped e Byuill dyud (ing cLpd @Sixilly As¥laisl g oyeline e B ylapud
(7) e Luny pyee

o dlndin Slilee gt dilig (OLud ¥ Bl 3 Bl AL dicanly Bjiad o)l e ol ayuad! 3yl o
BN old Ul Ladgy Lwnny ao Alelitey alsluie Slibes (& Jy Olud¥ g 4Sadll clides
oo 3yl JAuiwdly §pall allaidl asdy 3) (Jladi¥ly adyall guslaie JolS Amds g0 (jilazgdl
Slaglaall Tusyd Thoae ol gl JSa3 elllisg b yall 5yuddl Jlaas¥l allaidl jhay Loiyy (¥ laisyl
(8) .aBlart! payeling «plladl g a1 JSa3 calaglatl elliy «pue Alacoel| i Jg> 31,381 g

dclei¥l Slldly duanddl aliall (o Aegazme Gldasll (KA1 of :sdll oSas Ida ey
il oy e B3 ST 0950 05 (g ¥ ladil g (3 Y e Lin el (0 | (,Sa3 2l 51l
o0 03391 pe el Jalaidl (e L ¥ 8508 0 (6T cmlyledl oda coe 1aMasl A Laia¥l g ddid]
(9) L oy « 0y y3 1 yolding oo Liin pliolg il (£l (o 0padl Buelue S35

c¥laasdl ellysf e 0 9yol8y Arelain¥) plblis § eluns pasyll Glasgll K01 993 ol 5308
31831 Ll .ol B gomi e s LT ¥ ands¥) o s § Allad Bybo o luieianl s« Buds Sy
BSlezeld Lagasetlly 381 il e niydd § oMShn o195 lizm ol SN (§ cniss (on (gilay cppild!
oo Wl J) ¥ 13 $o% O oSl (g At ee¥ladsl o d e pipad Lgaso ) a2 lag
oary 6uST L ldag ((10) .o Sy ¥kl s 293y8 285 gkt JI 3% Loa clias¥
oo AST e Bl Sl¥edl § oyl Balys L (o 1 Gl gd) 61 Jgor st &1 ilaal !
Sz OLud ¥l e aailly 3923 Gilazgdl s8N Shhles OF i @51 Ty (18) 5 pased SYT dacus
S (o Jiadl Wl § dlazmy gl pe¥l ABglaill pb clpeatdl (o peldd! Bely3 e 1,508 dlazs
b 6 3 L g Sl o) e ST 5 By 6T 5 o0y 331 50 381 Ligumas 331 52
Laalll sda O LS Gl gll (€31 (0 %80 (aladl oIS (10 %20 cllaty Bleztl § 7 L=illé (11)
Olpall 3Ll g (o Saedl (§ Al o1 S ull i) pulaiiany (iluzng £65 dsud ) 3yall o) § yeds
Lo 1oy «(12).cry3¥ aa iluzrsll Jlas¥l e Tyol8 dlazm; Los a5¥ladil oo paid! § 2300l jralss
Lz ga Auboliyl ABMe 3925 Cumngl JI <(32007) B39 JLol dialys L oo Silaalyudl (nay 008y
3929 Cxiingl I (32008) (g il das dulyog Lz Aiee o (il 22ty ilua ol £ SA01 c
gl 5130 gud 1Al 3L Aoyl g ¢l od) ¢S 2SI Aoyl (o B g oLyl A3DMe
o iesdl Cigludll (s Lilias] @1 Adalisyl 285e 3929 oyl @1 (32009) ¢ Loshus By Blyag
wardliee pajy o Jeslowl dulysy Lim Ae § Byla¥l Slslall gud ilaasll (K41
(@381 Jamilly Sl B39y Giliagll U1 (s &g A8e 3925 il I ((22012)

10 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



=B Aol e

Slei¥ly Glaagdl e S G & 9o Ado Lyl A8Me 3929 ey gl M ‘(?2014) oo oy dulyag

O A ga Byl ABe b9y cumadngl A1 ((32014) Aazi IOy Awlyag iad) 181 g gl
3929 sl (1 (32016) plias dazms dualyag caalaell Sl g uiidls 2atlly il od) <)
3y31 gt Bolayl g il sgaqall 2SI Anyull g ol g iluagdl HEI1 oy Addolyl 28Me
Aoyl o A ge Aoyl ABMe 3929 gl (A1 (32018 ) (o yllie iy J3& Aalydg ial|
Capgl @I (32018) ouga e dulyag udid] Aigpeld AT A yilly Gilaz gl £ISIL 28T
(k! 331 il iluz ol ST Cs A g Zbolyl ABMe 3520

Bylarlld « bl ciBgll § aaly alotaly Jam iluzsll s8Il posnge OB G Low LadMasl
Wl Foll he 3pall deluay ged cobud ¥l Bl § Byl LI dipanly Bjias iluz gdl IS0 diyel|
U ety dac iy 3pall ol § 0Smis (I Aad ) el (LJ daidsy ()81 polding o oo Liin s>
s L ooy <(13).40¥laisl Jagig Bylsf J) dlags Loo 50,3¥1 ae dxals Aeslain ] olde Aald)
Al g Al jhasull Slpdall pansg Glazell (KU1 o Ml e B panlly dumdl lia A
ALl agilly ols¥l a8

dzed] Lol

Allat iluz o) S Jlome § Badadatl] Soleleadl il SBLSYI 3 el 1 Aol szt

(P ety Dol e § y9mmets I Aol 2y ol ulS

palayl g cailingad (Jodd ilumgll s Jgo lai ol Gl audy cgelall ol o .1
Byl Aoy Jarll g 3Laill

S 90 e 3all Tagaad If (s gk Aglona Rpdpdail] 2 Ll (o dibocmy el Sy 22
oo aaSI Wglma Llecy anbo¥l Auilly lo¥l Gl OOl Legsd giay Giluzs]!
) ik Lady lomgll IS § B9yall e byanll LISy coMlladl sud iz gll IS Sgina
(Aol yd1 Ay L |

3 Aeaalall Aokl O3l gl ilus gl SSAU1 cdolis ({1 Eoldl wle spa> 3 Slulyull 25 .3
& sSd) BN ] Adln] el 1 295 o1 Jaly e Ll (1« gelll Linaima

aLeia¥ 1 ool Ikl 3 calalally syl oo dez g5 § camell 1ia gl (oo Bolinul o Say 4
Ll g ey iluz gl 61 §gu g

crdd! Acnalaell alo )bl Ao pag aizel! (10 Baga Bomapds (e 35 435S [y Eimell Ia doa a5
ey paizmlls (o oll pia (2

LS alys Annl (oo Lol daiud G Aol ¥) Audiogll Bigmell (o gk 2SHl g3 .6
olpdill jang @addey izl (SUL Zalaill Gamdl LilaSe ol3Y by (luzsl!
132 el & e 13 ol fdiag Silismgiy gl e el dul] s Los Sliad (bl eyl
il g dy Abiall i Ly (o ga 1 5 UsT e 939 oo el

e Bl

Lol 2 lly ol ¥ S Al (po Bie g il gl S Sotun (e Bpanll 1

11 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

(L] 5985 ) el it 339 iluz ol (S 3 Ml s B9yad) Bagds e aparll .2
— i) ) Al phie $3g ilasll S G MY o B9yall Aads e parll 3
(2l

iedl 29,8
ALYl 21y ola¥l Gl Ol gl iluz ol £ 8 (e Bzys Al 1
ol e Ml Sl allawgio (s (0.05) Goiue die Asban| A5 I3 F9yd uags 2
(8] -5553 ) el e B39 sl S
ol e Mall olays cllawgio (a (0.05) Soiun i Agbas| AYs IS F9yd uags 3
(Bl — dol ) Aoyl Aiadl pdie 339 lazgd! LIS

imd) alelbpns
FEIRE L] IS0 Yo

il e udid! Eom (e Byudll™ iy lazr gl £ SN (32000) pus ¥l sligog ( JLAS e Spay
Ul ooty 8yudg Lelioylg il ¢ Lesly (obus¥l ey clg 1 § oSmtlly cilloLis¥l A lga
(14)." a8l s9aidlg caboLaidl e §ydllg ASAU e Byudll b oo @J¥1g ¥l pdag s ¢ L

eladly c¥laaid sl oLyl (e 8yuldl” :ily (32002) prod s oz | (3358 ddjasg
payeling crps¥l c¥lasiy 385 &lyaly Al HL Lady Leaudiliy zovngs Ladlimy Loy 2!l
il elady cgdly Jaadl 301 e oyadl nelud Aol dueloia s Adladi! Glide 3 e Josull
(15)."8lezeld dplma¥l L e

Le pSoxidly 45¥ladsl g 4adl g9 opclin oed e 2yall &Ll8" :asly (p2003) waxi gy 4djaly
(16)." duezl JLas¥l bk ASMial IM5 (oo e Aig s Jalaidls oy 5Y1 o Line oid e 43y
08 sl (I il e oSedl Jie @lud gI" il (32004 ) oUsa Jlsls ddjas
SLESW 7 ledl puey aseddl 71541 § Sl g Ll Jualig g sl 3 pSmilly ol Lis|
(17)." da¥lg 03,39 poliia (anodiiy « pSatll (fg-ddy

oy e liag Lo L (e yatdl (e Byudll e Bylee™ :ily (52007 ) m |y chisad | 4y Lodcy
(18)." Jlad Uiy (051 an LisLEMe g LisWLaisl Byl (e il o3 pams e

Byudd! eulaad ol o0 Ldds gig oY Lass¥l dars (o §,081" iy (52007) Lasls il ddyas (ns &
bis ity ¢d oYl sdd dwlia Jad 5,8 Uiy ol H,a0 3L e dnasddl
dablatl cloglall ae Joladll e 8,001 gag (Lel] dxlal wic Akl cabslgall slamy g calolgall
(19)." L1l Leads Lelarinly ibo | gl Jldia! M (00

Gl gl S ulida e pogmall Lple Juamty A 21 Ayl sl Ll yo] Sl ddjang
(ol @ilpdd e dibla] poazme (o 5 @I Ayl el clamdl § dazal

12 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



=B Aol e

G48 pluadly sl 15 Jo¥) ortiaad| Sl bl e vy - Angliol A Al ola¥1 G el Lils

#2022 /2021 ozl alald dayLa¥l A llg ol ¥l

iéed| Sgu

e Smdl i 39U pyaids
Anglo¥l Al ol oYl 58 aLudly Angl g Jo¥1 ciad| Ll g oMo 12 il 39! .1
Ao A Al sgazdl .2
PRUETEIIE UL CA PP TIT JENAPOR (RPN | AU VTV P P JO1 [ = PPUPSN PRS-

AmLall 4 lly ol s¥ Gl Ol (e A

(p2022-2021) bl aladl sdiadl sgazdl 4

R RIAY

B RO

e

Oludy! Blems Aliall 3y sag «Flud¥l oludl il g2 oo Lol Lile Gluz gl oIS21 aad

ay  Jlaiil s 4y (e olidl (ped AS 5l 3 yall Ay VS by ¥ Lads¥ Calisess ity

Lo LILE gag ¢ Jladsl gaiai dsud el (oo orag e ity (oadl aaizell 51,31 e 381 52l e Byudll

e delug Glaa gl 80 (o e Juan HIMialS ((20). dasizme 31,8 o 3 gl S o Sl

ez § hadl e Aladlally (Janll g J) pleindly cdrablall cleldu¥ly olill oSoxl!

e 3l peldag oo Lid 2511 Be )8 (e 8yudlly omlly cebiall (o o )1 e J3ladlly b lall

1 B yaual| 2yaidl 7 Slaidlg gl gd IS gl s Lo (2 yaians ¢ ool gus >

1l o1 S0 slagi Y

Lo 3903 pra US o s (8 pallatl s g Ladg ilum o1 SN slag¥ sl ciligiyas calis|

slasl s Losd o paing (0T olis ol s JLilag « dtluug o ) mrog slas¥l o Las zimgiws LeS

1(21) ez JUL Jidoso (e oLl ¢ 93 I Ladg il o) )

(d50lus yole) Laly LeS iluz ol €001 slayl @

1 alagl Byl ) il o1 SN (G 90l « ale) i

selia oy dnakddl pelidl e Gpadl o 8508l Gaatsg slae suadly peladl sl 1
Leoloia! @dlag BB JSCha e Lad! e peadd) Gl 8508119 «sy531

gl ¥ A all dlead o0 17 32 o Lad) mual oo 2 e Ladl § oSmtd| IS (o pSatll 7gung 2
ASad) Sldes zavoy § ALY jolad! cadogs gf lpall 3Lasl g 3ySTAN o (MSELS Jo o
(22) . yeLaall Jaall 8y5¥ Jlaas¥l # Ll cLassls

Alia ol ey gold! gamddl of 3 (Jlaa¥l gadly Sl 0@l gy oilaadl gd .3
el U padi Of Sl oo il a1 iy (Ripna Byl Bulyie 28 peg duadline ¥ ladsl
3801 s o gatdl ore goiull fia wie Ll Jaizll (o cduds padkddl slas 2eal Sl
Adaudly el e Lmye Liiags Gles¥l (amy 3 Byl Jf add] (S 3] ¥ Laas¥l Slidys

13 (2022 — sramd) Gasdall 5 gl sl — 5 pde AEN Lud)



daalall dlae

ol Wyae § Jhety Glazsll o811 Jlme § ol AL agdanll o) Aatlly J3lanll oo Lo Ja¥ly
Aaaleg B Jilugs zied O Say ¥ Laas¥l

(a3 peliay (Al peladly c¥laasyl Joxdy oSl e Byudll gad :odlasi¥ll 3yl
S Lo Jlaiil (p lai¥1 ol ol 7819 ()bl | plg o8yluad ! ¥ladibUY Judinlly 7 Lias¥l 3 Jiaiis
e laisl gyls) Liagl g« ols JSCl 25 g cpap3¥1g ol § ¥flais¥l Aasdle lliSy ( els
(24) (23) .cay3¥15 I LI

(olsz JLals) Laly LS iz oll c€31 slay]

b Lo Loy oo 1S Aali] iligSe Has (Gllg) s

oYl Sl claiil Adpae aady :(Adlaid¥l &dpall) Aalill yelidly c¥las¥ly (£l
@ c@me 13 s I Aol S ULl Led 02t of Jos (A1 Ak ypall Aloall gl peldeal]
Lol Aigay uadl 1ia crasaisg «p3¥L oty Aal il ddlus el @l)lals loglall puwds
lgid JSy ciguadl 545 39 dzgdl e mlas () Adladi¥l olpandly cadaslll ae bl dl 1))
ALl JLasy

agadl Byl g o 1 oSmll) t ey Anckaadl ¥ Laas¥) (e aliedll aadg sdlaas¥l 5yl
ity gelly gLl BLATE Bludl ¥ Lads¥l o §ylaudl fad LeS « (gomilly a8l
(1) paas) Bleedl ygal Jobis § 5eLasTI Jiay Lo 1dag

Byalkly JLas¥ly (RrepsB¥l &adlull) Jodds gLl Jual @gady :o¥laas¥l edais
Jlenily (Boailly slmi¥l Grizmsy Azmioe Adsylay c¥laii¥l e Sylarud] aad LS (J3ladll
(26) «(25) .l yall Jundl o 3 =¥ Laas¥l

v o9 J ety o3 ¥ yeliiay 301y ¢ Ll Jur B gals :(aluz o1 AS5LALI) CaboLaxl!
o031 el jladdul e Byudll 5o gl pere Juolsilly Lladil neae uogilly eayslaie
Fo e a1 oS LS (ol £o)l e cabladll deing Liluzy mi@S)iliwy poebums
(27) .y ikl 861,38 e 5yLea AST IS as¥Laas! g dalslgay

oLy IO (o (335531 e Jalad! g slalial | Apase il LBl Adlan (3 ol iluar gl o9l
(28) e Lain¥! 5 LaSI arle 3oy auls

(09l5k) Lol LS Gilue oIl €41 sl

oasddl g Glazgdl S sgiun aitl LalS i tllacing Laslaisy polidl &8 yan e §yull
Ld (oSl 6 oo liin oid e 5,03 58T ()8

BN e Lo Sgiunes padedd! pied o el udd slpd 8lilly (s po i 33 yae (o 5yudll
o9z (3| ye L Wlain! (po diSay iluzms!

iz pelaiuly Glazgll (KU1 e Jle juds Ogaiats Gaddl ol d ¥ :faall 1S adldl
DLW Ogaglisg Aadd¥l alisea § doms Juadl e o]

A

14 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



=B Aol e

oo JLe Gty gty 1 e ddld 100,581 s Jo¥l Aligh Alad BB (0985 e Byudll 4
(29) a3l 3950 po (3L AGLEMe pais dicllatuoly ool S

gz ol £ Byl At ¢ 3Lead! Tals
(@ 9llus « pbe) Askas 739

Belyd e 8yudll 1§ Jhes wlise Aanyl 4 of slael e ilazgll (81 § Gydaill sia pgas
Blesl BLAIST e 5yually caboll gvaids Lo cilolgall G (Ao 8yddlly (assdiy wabolgall
(30). (il Byl alais e 850l Tpsnly Ldliss § Sloglall colaiunly (09 Lo adsig < ysY!

A sliy) 4aillyy paly ( Sloin¥l B o poi 9o iluzgdl s8I T (G sdlag « ule) Spo
Leasgdiy ABuy c¥laas¥l &llys| e 8yuill Lingl s . cISALl U § e I lpuddl agaii
pd e Bpudlly et Ades pud Ladie Ll Jguosdly Landss e 8yuall liSy Lie suadlls
(31) .3,all Jaally Lablall saill 330 Loy cr¥laas¥l udais (e 5yudlly cabolall 28 pally (Jlads¥!

Lsost Ladie Gkl plmidl G Gilaz oIl 601 dyagy gl 5ol (Ae" (21990 ((§ sdluws « yola) uSBas
@19 gkl araglly wlyd) 7 Lmidl 7 Lida g Jdadl 001 0T JSLad) sle s Jad 5,8 4 alaza¥l e
Of Lagdads Lo olsylaiugy ¥l el § cnlad! (e die %20 Ay pii O e 1,38 Jhsla
(32) "slezedl w¥loma (§ 7 Ll (30 %80 Ay e (1 Jal gl (o gimes 15315Y il ¢lale

Byl g il sl 801 o (e Tuguzms AST 5554009 380 (G 90lus « pale) 7353 O Lol B Lo
JLaii¥ | gaidl ] 4Sa11 Goylo (pe cF Y| Uudgis Jwogs e Byudlly ¥ laaidl £l e
SN padeidly audyall pe Sludll e A gaze 3 gl lia IS e il odl ST Gy . Aaall
sreaid! e 80l dyid oo pnd ¥ laasl of ¥ ladsl ol ol g ¥ laas¥l e b ypartl e Tyal8 Lslusg
(33) . (0,381 i 5 9w pia Amyiny AdsBs Byguany JLadi¥|

:olse Jlals &)las 7300
bs (e Byudll aily ddpe oo (Glizgll (60l pggda pid § Jeadll (lhsz Jsls) Jf a2
Lol Regdodl (0,391 yeline Tpds o)l oLl gig Lileyd § oSl e cpald 098G oof g el il
(34) .0ry3¥ pe Aig ey Jalaiiy
Loy cmdylate Lud iluz gl (601y Jaall o801 o J) z3gedll lia (aid Olls> Juasi
Ll § adle 2y 49l Lasd ums o 5alidl ey Lo § Oene5lide 49 53 Sy Dbiadia
(35) .38 § Ladiniag
Lapass 03 Al g 85LaS cpupdicg Buvas (p0 98 il e luzm gl oS0 Tyguas dipylas § pudleS
SlelaSTI (e s9die Addlio (o piyll e @l gp9 (Aesloin¥l 3eLaSTly (Apaiadl 3.LaSII) : 4
Goailly luz ol (61 a9 Lol Sale LigSla Lot i ly Jelisy U515tz gy il ,3¥1 (e Jatuue
(36) Ll i AuSaY! Lo (3985 (K09 il o1 ¢8I (LS (pagins ¥ ol LI s Jiag s
Gl c¥uae plas)ly (Jadlly aiall @l > Wl o pady Jldl el of (Ols2) 6 LSy
et il gl s Eilylen G ) 23§ cutad] 3535l (pa ) sy csliz€ ¥l

15 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

il gl 3 Slyddll ells sumg 3,891 2L  Lage 193 (9355 Budynae b ilyid ellia o wdiel LS
(37) .auscLaia¥ly Atladsy!
Blasdl Slyzme e Byhaud) (e o b0 Byudy soldiel § (DI 2uleld ageal B S ueal Jasls
S oSCa LIS (a9 (gl 713l Aalmsdl Bylaill jouan Loty cailinas oo Lebilay Lo 2 5as
e 8y0aI15 51yl yaglaty ddlaal Gudotl Lepargss «45¥Ladil domty 3yall adoty i) Jal1y J3lantl
Las A 3903 M5 (a0 (Olg2) siomg <(38). Adle ol3 Ao s dyud (o L Sbig Byl ¥ Laii¥) juies
t (P9 bl oo Aegame Liasd gyvin Slylee ol lyu
A yd slagl A (e 098 03942 59 <Leady 8 Liia Belyd (he 3811 B3 (pasiay sty (£51 .1
(I ZE (Il ) (L Jlais¥) £411) 1 p
Aoy Jadll bl ASEl e diyudy d5¥laisl dapgog yl) Ao 3yl Byid cpasats sl il 5yls) .2
dady Aad S (Ol lags ) i p dueyd slasl cpe 0390 G9Sng Al lall Bl &ilus
(BTl LoDl bl (Sl e Byudll « pagall
e ddbolaly cpy3¥1 peliey 0,all ol (st 1nys¥1 ae ciboladll ol flain¥l £51l .3
(39) .(guss k| (£l Bueluad | pads HLis¥1 ) 12 B yd Tolal (raiaisg cOplaild diluaiualy
Bylilully Arelain¥l Loyl 901 eny g lmall Bylaly 35kl JLas¥l craaisy :olidall 5yls] 4
(40) .aee Lol dolezd! Allady (gladlly
oslall Blibls Jplandl IS5 (e ddlual Bedoms gomi 3yall A Gang s guedid] aB1AII .5
G9ydsy puad (ro Iz gdl SN BlolaS sty elldg 2 3geill e Sad (oloe ) SLsi usy
Byl ool U (£o01 1 p slagl Ayl &) Buas (o Aty Il Slay¥1 gty Jadd o9y J) 5oL
e Gz sll U1 slay¥ daruds § 3 A8y Aelein¥l SlEMall Bylaly ( flain¥l £oll ol
(41) . Flein¥l sadly ( FI aieddl aadl Lo bl cpuay
(091 -5l ) Aslai £ 3900
Sleadl § g Lail e 5543 ST 31,59 Gy 0395 13U Ul Sl o dges § (0l -5b) ol
LY Gl JI oty il g cazmiliig oyl (e iluzgll (60U dlidnty 35, 3] € 5¥1 piuany (00
Ll oo s il Giluasgll SEUI e By ((42). 38,0kl pl ablall Slyually dcliall
Sllaill ae plety Jolaill 5,4l 5yu3 3 555 ) 2eeleia¥ly Ailazglly dnasadl olelasll
(43 ). b giall s !
i el Sludll gl ) ((olaaiwdl) oSKobl els¥l Jagy Glazsll (S o (ol -5b) oAt
Jioy il ol sSI0 ageia ol 60 LoS . daadl ls¥ urly (Slidians 7laill 35t Jls «paidd!
6l gl ST o ! il ¥ Ay 3 (HhuSs) aul] ogs ol aladl oS (e § yall 2 il
(44) b yall ol gl Laletal ST oS a5 o0 o)1l e B pall p
: P Audyae ¥ OloliS Hues (e 098 il odl s8I 0T J1 dialas § adag

16 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



=B Aol e

Foll ) tlga Bae pall B paadlll SIS o0 Aegome o6 Bylee P9 115 Audyne ¥ @il liS .1
(BTN (I B (AT 300 o1 A p90k3 Syl 1
) Lo e Loia¥ Sl laSIl (o Ao gazma (16 B)lee (P9 i ol ¥l ( A8Mall &y 9y ilslaS .2
(45).(AeeLain¥! St o] Lol s ¥l o 28Madl  Aeelaia¥ 2o | cabolasll
s eyl eyl e ey inSall 2l &gy illiS .3
281 o iyl e st Lag Lishamy s yadia Lo oo eeatll e 9,411 5,08 g1 1081 ol 5Lasl @
il 99l & LS dSg g oy881 g oyl Jaoad e 5yall §yud éi Wyl @
L A Syl sloms] Alglonag «Ldspay SMSALI dyotoms e 3,801 853 T :dISELl J> @
¥l Slpadall e Loddy sl oSailly oginall 5ls) e 8yill A9y il liS .4
Hgall e laai¥ly easall a8l olls i) Slas¥l Joms e 35all 5,03 g1 logiall Jons @
Al 5 Releliy Dogiall o dalatll Gplo e i3 el Lopatll ot
IS (e g crae Jady aledll goes delbus| Aol ol Aaglie (e 354l 3yud gl :p Lol las @
oyelie § oS
¥ e pall Slpaall e Joidogsalall z 5L .5
Ao lok olomsl olansl e Aladlally Bldl e il calandl S0 il e 3,21 8,03 T J3lazll @

Adud! oo i

o il Blemdly g ity «pa,381 e g il e Liny Lo yoadidl e 3yal1 5,5 (g sBolad] @
(46) sl 20 Like

Ay Ll bl

o il 3ty Apsndid] Salasadly diddley JLads¥l S 1l giny (32007) 392 Jlal Aaslys .1
(47). 0¥ 2ol adb

AALISy . iy 3ty pandid] Bolaadly  Jlaai¥l (S0 Sbgiua oo AiSH Jf Aualyall cda
Lady mer B9rilly vad¥l Anal &ulls gud Slpiall oda co Hbol¥l A8Ball dapds e B pacll
Cuadiiuly (BLJ (146) 9 553 (85)ad! 59 adllog Lllls (231) dwwlyull Aie oy « uid |yl
cuyad Bolawdl 5)58uS| Aaildy (p2002) oleicy e slas| Jlaas¥l (KU wlde dild
puey Al 31,81 g JLadi¥l SN (oo iy (Sgiuma 3929 il cumingly (32003) BIlll e
cowiandl il a3 Jladd¥l S Sgiun § Lilian) Wl Boyd 3929

oAty 4iddes Analadl Al ol Giluzgdl (8N tolsiny (5200) speme padlise dulys .2

(48).2 13419 &b yal | ol il

ISy «Glaz el BN e lyddl agaially (uizel oo JS 5T e capandl ) dlyid! s
(147) Aoyl B culadig A (5h 15 Aud yal | kil piamsg il 11 IS0 o A8MMall e L yal]
EioLdl pusetuly dlls (88) 5 (Ll (59) a8l 5 Ol Anoloms Aol 2SO oo 2dllog LWL
3929 pue @il Crisgly Bouaill SIS ussla ulidag oalus] (1o Sl SN uledo
(ool yaaseilly uizell gpial 525 iluaz ol ST § &l | A¥s 13 B9yd

17 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

G adlaas) ol pial| jang 4iddles Jlaas¥l oK1 ) giny (22008) sual! palaallue dulys .3
(49). 220!l 2l
A ool Adlaas¥l olpiill pany Sl (K01 oy Al e Bpadll ) dwlpudl cdun
S Al Ao U1 A8 AL Aiudl GOl e AUy TIs(219) Ayl die ey caalaxl
Yo oI5 Bgyd 3929 il cumidgly coslus) (o JLadd¥l (U oleda dumldl puinly 33d
Jlaas¥) cE01 Sgiun § el ssSal of @l 5580l A wllial Jladi¥l K01 Gyiua § dulas)
LY de (4o
coiall palatdl Al gl ilua ol s § 39yall dlys 1oyl gin (32011) eyl Ol Aualys .4
(50).cl il yand Lady das 2aala §
by wud § oiall peadll oo il Giluagll (SN Sgiuma e Byl J) dlyull cdia
ey «gulydl pasailly Slain¥l poilly poally diddley Biis daalm il plasy JLakY
09> 19 r94ain gty sl JUall 801 ol oLl aimiael s Al g s (321) Aoyl diee
) Gl SN slasi e ol il (305 Lsbias| &1 (5958 929 s lisd) cexingly (32001)
So Al dal § Boyd 39299 (31 ae JUrall Jalaidly il pe JURASH Jaladly (J3laclly oLas
SUY e Jlal
Blatl bolail g e laia¥l ShLAL 4i8dle s Jlaii¥l o801 10l giy (32011) ol gdall el dlys .5
(51). clllall £laia¥l 5 gilly yasmsetl] Gpiie ¢ g § Araldl Alls
@ alantl bolail o auelaa¥l olldly Jladsdl (01 o 28l (e Bpantl ) dwlydl cdua
(L ¢slae goey IV oy G| Ainaloms Ao L (475) ol Ae cladig cAnalndl 2l
ore Blantl ulidag coslie] (oo Buelaia¥l Sl pobedag « Jlads¥l (A1 Goledn oLl iy
e wllial Jlaaidl (K01 § aban] A0¥s <13 3958 5929 licd| cumigls (22000 JI5 gl lis]
RENENT
Al s aslend! ogially 4iddleg il oll SIU1 1oyl giny (32014 ) Gl ya3ll dlilae dulys .6
(52).5920 UL! dasl>
SN o ANl e B parll STy Ty LAl il o1 SN alagi AST e B padl I dalyd) iduia
ol ) Slpiie 389 Al bogrually Giluagll SN § 39yally dnlell bogially luasll
(426) dlyd! Bige culadiy gm0 Ll Arala &l g o((asaiilly (ST AN Jually « peally
bsiall oliday (ilizsll (KU Gobide conldl auiinly cdgaw ULl dasley Adiby (U
e 3 SUY19 Sl Gine o Abias | AYs I3 B9y8 5929 @lid] Cumingls colue] (o Alend
SOV PRSI DEFECINE RIS L ACALYE PYE WOSEE PRICHT [ EWPSP IS J RSN (11 |
Mo ) waidly 3L addey Glaagdl (KU iolgiay (32014 ) A= I dwlys .7
(53).2aalzl

18 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



=B Aol e

ISy Analantl oMb g (il 4Gy il o1 ISy A8l e Byanll S dalyd] idra
) @niie JI 38 0f oSay @I (pudidly A2l cilamgll SSII1 ) piin § Bayddl e byall
Golell chasll ol e Al Ll (450) Zulyudl Aie cladty (b pasaseally «uizl|
Olsdall da slue] Gilua ol 01 Goleda dum bl pudeiuly (Al (225) 5 Ll (225) 231 99 Buals
Wilas| A5 &13 3958 3929 milid| Comiingly (1295 uw) Slote] (wailly 4311 ulidag 22010
Sz sl s8N e § Ansbian| AI¥s 13 B9y iz g5 ¥y LY Hie Wil il oIl s piie §
coasasid| Adid 5345
Aoyt Ol s Blesdl Bagamy diddleg iluagll (€11 iolginy (32017 ) pealy) pol aulys .8
(54).p 9k 5l 4¥ gy gy Adma L3l
A galidl Aoyl M (gl Blizedl 53929 il o1 £ Aalad) e | e oyl S Aalyd] i
ol Slpiid L Bipad) 31,81 o B9pall § Bleedl Bagang iluarsll s8N oy A3l (e aiSIlg
S olide bl aiiuly Agslidl Al Ll Adlog Ll (137) Ayl Aie culedry « poadly
(1996) At Ll Asall Haliia sluc Bluzedl 3392 (obidag 32007 zelluse b slus (oo iluzsl!
3929 pus Ll Compgl LS culyull Bie gud iluzgll (SN Sgiun g Lasyl milidl coxsly
cowizell il 308 il ol (601§ Anlian] WY cil5 3y
rslely2¥ly el
oo 4 Joliidl aiosll il g il cond! laal Gz Jal oo Jeadl atdl adl rioed! geke
dalisell yalghall cn SNl BLAIS| I G252 948 «Awwgyud] Brallall dadal deedle paldl el
oo caaSIL i 39S (e Mnd Lggus § oSl GLesdl pay 39 Loy (L 3| 26lSa| S
(55) ey Bygeas Las paidly olpdikl oda o JoLis¥l oo 28 yal ST ol crapiie (s LM
tlea Slpaall (o (e o8 Cemd Jods s iz d | il e
sl | Addiadt| olpaall 1
(SL] - 5983) (udeel-
(!l 11 - Jo¥1) 2oyl diaadl-
(Gl gl (A1) sl paik! .2
Ay I s¥1 S Al s Jo¥1 diadl Sildllog ol el poima cpaqial 1ty Easmell poime
Al Ll (439) ol paizme pam> il ddg (22021/2020 aobell alall Gl daale /AnsloY]
bl el Al sleicky Addall 4l gdaadl ially Comldl plaiu] Sl Fie HLasdy
tohesid ) eosud (A1 Gl Sl cend
e ilasll sEU1 polides Buolidl dordl 3lal uds (oyad AeMlaind! ol Aie 1
131 G (e Aelllog Ll (40) iy B cmmno 03 818Y1 L (0 Bazmilly cuzmedl paizma
oy Joazly . &L) (20) 9,955 (20) a8l g3 Aalualll Cimll Aie z5l5 (0 Lol 20l
3 0 (2)
(1) o3, Jgu>
() Ao ¢ 9o § AeMhaiwd | Cemd| die 21395 midgs )

19 (2022 — sramd) Gasdall 5 gl sl — 5 pde AEN Lud)



daalall dlae

goozell o] a1
A 2555

10 10 Lo Gl a¥f ads

40 10 10 daLo¥ an i 4

duilly ol¥ GulS (e adlboy W (100) cmdl 1ia e cdad tdwlad! Exdl Lue .2
(25) 231 55 olo¥1 Al pa Bllag LW (50) o 2l gde Basplay mayliise! o3 Aayliol
Jsuzdly &L] (25) 5 5553 (25) pete Al 2 (0 Al LIl (50) 5 .&0L) (25) 9 « 5983

s el e (2) o3,
(2) Jgu=
Aall ooy AT pdie ¢ 940 § wlualll el Bie o> o9
dLigall 4| <
50 bl ola¥ A
50 bl an il 2
100 ezl
&) Blaf

ol s8I ulida
do¥l Amiiall Jodd ilmie S o0 bl 09809 (32010) ofghall wes bl 1da uei
St Laings ity dilag Budatll uyliy « udndly ¢ cradly « ol § Jressy ciulsl il
(Tl 9-Tyalig— Gl - Bale- Lasla) : bl colylowiaatl aoi yLais | IS pe Lolsdll A o LY
bl oo Ll gy Ble (41) G Aaal! olall olylee ALy 20l Glimiall (rasaisy
relld ming (3) oy Joaddly cobigius dues JUS oo el

(3)pd; Jou
Gz gdl 80 obeda 3909 sl R
PE{REPL Pt [ PP P PN J-+- sde (U ulde  slai
RARY-FA| ol
23.22.20.19 .16 .8 3 .2 9 adlaas dd,all
35.:25.:24 18 17 .7 .6 54 1 10 QYL:.&JY”%BJJ
40 .39 .37 .36 .34 .33 .32 .31 .30 .29 .15 .14 .9 13 alsLaid
41.38 .28 .27 .26 .13 .12 .11 .10 9 Fleia¥! Lol gull

20 (2022 — saewd) (gl g aal )l sl — 5 e AN ALl



=B aalal) Al

Gl 4= 5ale 5= Lails) (g puedel! Slilmiadll as Ll Goliill (e LY pogmall agdss

) Andsy L &yl i 205 41 c ulidold JSI1 gzl zgl s el (1= Tusl 2 =lyslig 3=

ozl IS (sgiune ¢ Las)

F oledal] AalegSiud| pasliaied!

usdly Dogyddl o Busall ua) Cus (dildy i oo 3EmUIL oledll dad ald bl Buse

Jldl oLl ald By awlidl auog Lo uds sLas¥ ! o gy Goall o) 3] ol HLasd dalal

Gamil) il ple § oaisell (eSeell (e &zt e dip e S (0 obidll 4o (pe FamIl

LT oy day cduolid! Coaimg Lo uekds allead! o e 192451 Eue ¢zl A diae Do (oo (10

lyaall o e 2adb

ol kel bla cdlalas 5,55 e Trdiles Tolaie! ulall @bl clus @yl daiad s uliall @l

el el 68 Guledll 138 § il Sy 31381 (e A garme e palede Gebo 13] il gay il

el i L8 3,8 S iy Ll oy lieunss B9 all § g a2 groel o s poluil

Sld Jobae obucd Sl ol ausinl udg «(56). 26l 8,41 & gdd| miuifld Lioyd 05 o133

tloa ptisylo iluz ol (€31 oleda

o iy Lo (40) Lialsd B e pulidll oty Sem Ll al8 s islp2l Balef Aapyle 1
50 il e Logy pdie Bunass ang cAasLo¥l iy ol 591 A ol Mg S5 Aiadl 6l
Jo¥l cadedatl] o bl Jolae olus @39 (Luds dgylall cemip Leuds degozll e 44l
cidlaasyl 4dyall ) bl slay¥ (0.84 .0.83 .0.81.0.85) J <l Jolas Jumgg «SLlg
ool O ) a5 Aadiye ol cdlalaa (2 (Slein¥) Jiolsilly ccablaall (i¥ladi¥l adais
Ll e Adle Aoy aiety

iz ol (B Golede ilydal #LogyS Lall Jolae wlusmy doldl ald ¢ #Llag,SLall ddnb 2
s ells mings (4) 08y Jouztls

(4) Jguzr

#LagyS Lall Jolas oyl oo il gl o801 Lulide Sl Jolas gy
#LuigS Lalf Jalaa a1 oS sl
0.853 adlaai¥| 43yl
0.831 cNlaayl e dass
0.841 il Laz|
0.812 Flaa¥l ol gl

Cadiye #LigyS Lall Ak ay Ll cSlelae ol asbudl Jpomd! e ity
iy ¢ gl Tougill gy Bolyl Jolae Gl auiiul : Zabasyl clxllall / GG
el A ATl gl il gl SIS Sgiun e cbyarll Bl Aiead LI HLas¥lg (gleat
EL) «3583) el pail Lady « Gl ol (AN Lulidia (e 9,401 AW (e 8yaill (T. Tss) leisly

(3! sl Ayl diad ! piiag

21 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

Gl Sldloy b (e dmd! Ae wblminl Jelmiy oy Soldl al8 ¢ Lapwdsy mlid) oy

oo ol Gl ol AU ulida e (22022 -52021 gulyud! aladl § cldg cdaslio¥l 2l ol s¥l

S s g dizmy (9,8 ¢ g § Lielny (sl duis pe Emn Ll ol wBg ((32010) ol pladl el o

I Ll ae Jalandly comdl (298 Ao ;LasY bl | Asbias¥! cod Ll alukin @35 Laxso

: bty glaill L ye (b Losdg oLl Ll hiogs

o0 A 5o il ol SN (ggiuns (e 8yailly ol Jo¥ Bl Ang Ll Ao yall jLasy @
Cordl e e Glazgll (BN Golida Gedaty oLl al8 . 2ayloll an s wla¥l S 2l
c bl Jasogil | aluivls Lazdlae @8 Sbbed! 3yd5 dasg Aoy (s (100) Laze> Al
P elld migs (5) pdy Joumdly v all Jaegdls Lislaayg gyleall il

(5) o8y Jor>
i1 S Ak oyl gy gybeadl il ymi¥ly o] Tasogid] b g
Soius | A2y | (o) Aesd Lo gl Sl Ll ¥
addudl | =]l gsaj.a." &slkeall L;,’L‘“-"‘J‘
Jis Jdla 99 12.13 57 12.13 65.01 100
0.055 giue

(65.01) o8 cmdl Tad luzsdl (S ulidl luad! Jaswgill of Gilud! Joumd! (0 oty

e Byaills ((99) &yl dmyag (123) (v pall Jassgll agd ol Loty (12.13) (gyleall Bl il

Wl "w" A ilSy Busly Aad "o HLas ]l alasiel @5 dnlesd! Sllawgill on Gyl Y

Glozsll I Gotune pLasy) ) sda g a1 (0.05) sgiua cro S8 LY soiun ¥ Lol

Syl @I 22007 835> Jhol dslys ad] clioss e pe il s A 345 el die s

G 32017 pealy) ol dulyog «ad¥l dasle b it luaoll I (o adSpe G 3929

oy Wie 6 il o) IS S gtume g L3yl gl

S5 Bayd uzgs il e oty gl G (a1 il JelaSy ooy cem Ll ald s G (o pall @
339 il sl (I Luleda (e ISl el cillawgio G (0.05) Sgiun dic dslas] Vs
T ESTIEY PRSP

Sty dyball Sl ¥l dnlusedl Sllagil| by Eom Ll alE (o8l 1ia Axss (ye $azill

1 elIS gy (6) oy Jguzmlly il ol oS piie § (L] -983) Acdladl oy 39,01 AT¥s

(6) 3y Jou

Slamgs on Byl A Goiuny Al Lagdlly Ayleall ldl pi¥ly bl lhwgill pusgs

(Glazsdl £ 8001) olsda (he ldlally cSllall

Syiua | Az (50=¢) =L (50=¢,) 5553

i - & doyd !

22 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l

il

S
NP



=B aalal) Al

s e
98 3.81 21.18 93.38 20.11 92.219
& gt ol
0.05

(2ol S alada e Bigall 31,58 yleall bl ps¥ly dpluell Sllugill ol Jf po2,0
sns Al 5131 Jomao 3] Loy Adsdlo LIS | 5929 pilay (L] -5583) (et pdie 6942 39
20.11) JIs3ll e (£ Bylene Sl31 yzmily (93.38 — 92.219) JIsill e <ol cillawgio el pdie
Al Aepdll o ity Audgand! Aeudlls Liylie sy (3.81) Buguunl! () Zesd iy 48 ((21.18-
B pdie § &l AYs oI5 Bayd 3929 pue ) b g w8 Adginll (oo yiiol Zoguucell
O iy <03 oy (L] - 5983) dedl pdie 389 ambia¥l 2upUlly ol ¥ Gl Mo o] (Gl 5]
oo Ladtye Lol goum OIS udd Tam Lylate oIS SLYI1g 59831 e g Gilum gl +01 ggius
Lo e il I Bl sl L U1 il Boso Baoms s () Azl o sy . il sl £ 61
BN giuma § Lobian| Als 39y8 3929 pus gl (@I (32007)5392 Jlol Aualys al| cbiogs
SEN 3 Bayd 3529 pe iyl (A1 32002 sgazme paiklise Auolysg «uizell adik g5ad ilus ol
Vs S5 B9yd s92g pue Cmugl I (32017) pualys] asl Auslyng cudaedl il (G325 ilazgdl
o] il (5503 Glaz sl 611 § dslias
Boxd uzgs) al e paiy @l Sl (oyall mlis Jelmsy oy Coldl ald s 2Bl (2580l @
Gl S aleda e Ml Silays cillawgio s (0.05) Sgiuma die dblan| 21¥s ol
(Al — dol) Aoyl Bisdl pdie 389

Wylaall @bl ¥y Aglusdl Slawgill ol coldl ald (oydll i daue e Gaml
s el mang (7) 03y Joakdly (a1 — Jo¥1) Aiadl Al oy s 319,201 &Y Sgiuas
(7) 03, dg
UYs Sgiuny aulill Aagdlly Ayleall ldl ¥y dglucetl Slbuwgill pady Aiadl o> i
Gl ol S e § Ayl 1 Aty Jo¥1 Qs Al s B9yl

. eyl Bd! | Bsolyd! i
(§ guucs CESE
T L ad (50=0) ! LI (50=c,) Jo¥! sl
Ayl Wyl
4 p 4 p
L Jls
98 4.83 31.74 25.45 LIS
S 70.82 65.29 e
>
0.05 Flzs!

Je1 adl Mo oy Al 1,58 yleall Sl ¥y Aglucedl Sllawgill il migatll ol
Aoy Al e o Al 30,81 Uz 3] clo Legs §pallatl claSs ells dadgiudd 2yl i
il > (31,74 -25.45) JIsill e p LBl il (70.82 — 65.29) JIsull e oS cillagie

23 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

ol Jas3 <(98) &y dz s wie Adguzed! Aaally Aauddl el &ylan dicy (4.83) A gl (o) pud
s o3 Bayd 3929 J) ada gl sl ¢ Adgid) Aardll oo pST ol Aguncell 2l Aol
Aglull Slowgid! mb Jf go2yIby « anl Iy Jo¥1 &udl Db ilays Jowgio o ailias]
Ao lain¥! 5:LaSIL adgill ga liag Ayl I Aiudl o) wlbald §yall Jomu Asleall ldl sl
Byla) ke Byudlly « 311y (Flaia¥l (£olls 21001 Byla¥ly Apmasddl SEMall ds Joall § 7 Lxidly
b e Lopudd Aelean¥l olpiidly Hilig jeall § puddll ae selatiy gais Sililea L @lEMall
cdsll 3 Shaldl Slasl y eldusyl WlSolu e Slarudly Anlm) Gyl Lidblses Lpeliv
LS - midslimag pila Ly (a3l dbolge b (e 8yudlly dpdall dg,lall ae 331 gally cconlil
e e lud Bugue Aot | Slpsg Ao gite Al Al Sl I (e s9kaliy god dalate Silylee
alpaall ae 381 gil (e Byuall ity (3Ll yigally LWl e dady Aobudl yeladl Cagases
e Lol LMo Agas e eludy « iy 4811 (00 33009 Aalexd]
rdend! il
US| EOPSPRU P NPSN [P [JP7C M P R |
Al ol s¥1 Gl s gl iluzn ol S pdia § Awilian] WWs 13 B9yd 3929 pus .2
(&) -5953) uind) it 389 dayLal|
d gs2lls Anyl 1y Jo¥fl diwdl oMo Silays Jagio o Aslian| A oI5 B9yd 3929 .3
Al ) Bl Sl wlad Gyadl Jama Buyleall oldl ¥l dgluced| llawgill o
s ALl &gty ciligo gl
Silo g Nl
2y iy il a5 Sl S huey plaiadll ST 8 guiid) slipdl 593 Jeads 1
o 4igMile pa 38 gl Brazmi) pied il o) ¢! AraiSy (s Laia¥ g Al | oelolaS
s bgis
Logas Cagally Bslulily oMl ‘acazedl Aeegi ol (o 2ol Slumodll s93 Jands .2
g Jazmy Lag 35al) Fwdil Aall § iluz ol (601 Aealy
e paebud @1 Sl Lelisls Bua a8 &yl Adlall 2y § Taias J8Y1 3Ll adgs .3
LSy Leaed Aglma (oo slan¥ly A gdia §lay o ¥ ladil e puadd
Jbdl § @MYl J) dllall Jasy wladll e zyis G Ayudd) calludl § agiall 4
gl Gl ol (S AU1 sy A8 LI i HIKEY1
Ao Al &g Ll
Al Ay b Al e Ailes Awlys clyz .1
Al bgiall aiddley laa sl s8Il Joo s sy .2
REARL{POOFPUPT ) PO S -1 [ PO SRS PPN |
gyl Jpazmilly diddle g il oIl oS Joo dulys slyz] 4

24 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



== Aaalal dlas

il 2aI 42BMe g lan ol S Jgo Aulys clyz] .5

syl

Ao e Ailors Ayl caaledl Ol o (il ly AL diddleg Jluzoll (SN cazms JOU
polall Ak (5y9dde &) piwrbe Wluy <539 15 Aralmy -Buals - Aalmdl dadll b (e
Ape 22014 (959 G715 «Srorn 35d90 danlx A lain¥ly Auludl

c3gas L Aol Al (g Aslidl Dogaally diddle g iluzedl (SN (1 a3l dasi e
763 (o 22014 41 sl 3ouall (e Laia¥lg &slud ¥l aglall cilulys dlze

ondsdill Adladl e Aiee s (ulyuld! Jsazmally didle g Jladi¥) KA1 S ) oade dazme
32019 5 el 27s0ad) (uaidly &9 01 b yuld Badlull ] daalatl Ama ((dgaill pg
69 o

T oo 32014 (Gl a2y Aams SOy

69 (o (32019, Bslus a2 o AS! j ade dazma

Uma A9yl Jlabl (e Aie g Giluzgll U1 (ulido «aly Sgeme 3gamma gubamma yoeu
534 (o 32014 . jan 37 suadl «quiidl LG Y

adb (e e o Adlage Awlyy lyall 3l didMey Glaagll KU (palll dosma (il
200 2014 3ds Aaala Ao, U1 &S ((8)9-dide pL) piuwrbo Ul  Gdios Aral

pladl o Unall absge oo B (gud 51 all Sty didles iluzradl KA (g pedd! o carma da
4y (5yall p Arale A 1 A ()9 1) i Lo Uluoy cdillnfl Aladlmay poliel ¢ Uadll
Ao 22008 .o ySL

534 o 32014 ( Glw a2 0 « 341y 3900 (390 Ghosma yuw

763 4o «p2014 ¢ §slus azya 1 3231 el il

ala¥l Aaala cildls (oo Auaid| 259,AL 48l g Jladd¥l oIS cieeddl JT oy loie oy J32
plodfl Aasle dclaia¥l polall A8 (59 28 ) piwrbe Wlusy Aradlusd] 392u (s dama
200 (32018 Dl 392 (s oo

533 (o (p2014  3ilus ax e < jaly Sgarma cdgema Guberma yxus

534 o 32014 (Gl a2 0 ¢ 341y 3900 (3g0mme Ghosma yw

5740 22000 3,alall (sLed yls (Gl gl (U« puued cliio (JLES cuadl oMe

el Sl s by Jads¥l oI uleda (33 prasd e dema (Olake deud! G950
360 22002 .5 yalall

22) 0139385 Amgybol (Judiad | 3lay ardMeg denalatl Anedl § 331 ol (Al e (gydia
2240 (32003 ¢ 3yl (A pailud | Aol (o U1 4S (854

T7 o 2004 3yalall Slals (golize!l alia (Aazy) yelidl 663 ollga Jlals

(O Glae KAl s cdieais cilipdas ducal Gl gdl SN Gigalewd! mualy] duud!
113 .2007

450 (32007 (Sl « idld LyliS (a5l jLaslg el gl (SI1  LasCs (il

A

.10
1

2
A3
14
A5

.16

A7
18

19

25 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

Al Adl phagd) Sl paall (amsg il ol o 0IL Lrdde g Baleall cedlual « utya) o lasdes by
(13 8IS (85 9-ddn p) siur Lo Wlasy e Lall ales Agutes Ao gud | &uylo¥ T laleadl sud
19-18 o (32009 «p sb i)l daal

2200 (32014 ¢ 3ilw a2 e paell] ozme Glw

767 o 32014« B1lus ampa < il a3l el il

Ul gosltdl ulaill Guadl g oyl 5lms¥ly diddles Jlass¥l (KU1 ciame pulily
214032014 51 5l (Ol yag Anale e Lot p glall A4S (8y5-dike L) « siurle

2400 32014 ¢ 3ilw a0 el dezme Gl

39,0 (22008 (sl a2 0 « Sl Ao ez da

22-2130.p2014  Gslas a2 0 azma pslily

S Sl Aol Bl Gluagl KU alaadl cadalllue alac il pealy) alia
(#2009 (Lill Anala colo¥l &S Asludl aglally uaidl el Ama Aol b (o Aie
9,0

39,0 (22008 (Gl a2 0 « Sl Ao ez da

80-79 o (32009 « §slaw a2 e <y Olosls b

1840 (32014 (Blu azyo cpxlll ceza (lzw

766 o (32014 ¢ §slus azya 1 3231 el il

71 0 <2009 ¢ §3lus a2 pa ¢ uys] leskus L

260 «p2014 §sluo pazmpe cAazms b

Gy o Hplie &lie Awlys Gluzgll (KL diddey guadl ¥l agall gland Jbs
32014 ( Géas Aaale (oAl Al ((8yg-duie p) st Lo Alluay « Skl Il By Lk | Al L
660

eyl | Jasu gl 3 dlipaty Ao 3lad o gdn ¢ 1zl IS (Bylas (s Butns « uloss 390ma
206 (o <2018 27 3udxll 3ouall Aydudl 5yl edl Aeid § @ladl Eimd) Busmg Alxa
A0 Silimasl fuly diddleg iluaoll oI1 calaagll i oy dazma 7ol dlilie ¢y dae
saadl o gudid! aLa ! Alma « (olyll Aigey Bugslidl ALy caedall Gaucdipll sud T giall
630 22015 41

4l s g Aokl cedluly diddley dow diogy Gilua ol s (s dan paidliie
206 (o (o <2012 3230l gyl Al cLenly 225 A U1

&l Alma (A U1 4lS Alls g il o1 oS00 Beais § gLy ol i1 el Wllio g3l
89 40 (32010 . 3l yall 10Uzl 2auadl Apslud ! Ay U1 2lS

.20

21
.22
.23

.24
.25
.26
.27

.28
.29
.30
31
32
33
.34

35

.36

37

.38

26 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



== Aaalal dlas

G 1 gaadl Il gt i 3 luaod! ¢S Aaind (gality) ol Acdeld dalus yle
Al AeeloiaVly nlud polall 48 (355-4d0 A2) 0159385 Amgylol Alasgil | Al Ll Jadls
22 0 32019 ¢ 2-Cadas (e la (Al chexa

Sy dadlaa § Jo¥I BN Ggiaiall cilelas o Lablall (S ggiun «pgiall Aic olus
ool Gyddl Anslr ((Br9die p2) piuzle Uluy «uayiidl Higo 9= rlalmily 4iddley
190 22014

Siliessll oM guf Sl bogis (ais § lazsll (61 Aeais T comme 3garma oz
comgandl 3L Anala e Lowdly 2o I AS ((8y9-dio AL) 01933 Amgylol (aladd § Aoy il
24,0 22018

200 (32014 (33l a2 ya cplll cazma (lxs

766 4o (32014 ¢ §slu azya G 32301 el e

39022014  3sluo arpa cazma puslily

76 (o <2009 ¢ §3lus ax pa ¢ uyd] ek L

6700 32014 G:lu a2 pe pgall Gl JLs

Ums (ad¥l daaly Adb oo eadly Aals Balawdly 4ddley Jlaas¥l (K1 Baga Jlo
739-697 o o <2007 2Tzl couall (Elxd 7 el daal

286-206 (o o 32012  Bilus a2 10 (s> o] il e

Ama Aaalad) Ay g Adlaas¥l il | Gy diddleg Jlaas¥l KU1 uuall gulaatlie
.p2008 (nlawdd 332 « ya3d daaler (16lzll (Jg¥T suall Dl daslal!

lidy 3dws daaly § zoall peladdl adls g iluargll (SN § Bopdll Aulys < eyl ylun
278-233 yo 4o 2011 27zl 3auadl ( Fdws dasls Ame (ol piill aayd

& Analdl Alls gt Blarll bolasi g Aeclaia¥l Ll axddley Jlads¥! (601 (olplall das]
7 damll 2a0adl g Al aslall § Ao Al ( Sladl peilly pasanill Gails ¢ gus
144-125 4o (o 2011

78-763 0 (o 32014  Bsbus ampa < i1 il e dlilie

22014 35l a ya azes b

o dma Bgalall Aoyl Ml gl Blezell Bagms aideg il sll BN« uam waaly pol
Olaguudl caked! Anale ldall Slulyud) AlS ((8y9dde p8) piswarbe luy pgboyitl Ay
.£2017

£2010 5o ples Baud 515 6o« udid! wleg A U1 § ol galin cpls doza polus
Bpalall padl (Al Hls gz gyl Jaadl ulidy Slasyl il ol coud! gl ol5
5180 (22006

.39

40

41

42
43
44
45
46
47

.48
.49

.50

51

52

.53
.54

.55
.56

27 (2022 — sramd) Gasdall 5 gl sl — 5 pde AEN Lud)



daalall dlae

0910 il et bl | 310h 1 o0 ikicing £10u ) 101 haient |

ot ] 0 5 00 1 bt a1
e budl Hles oJbu el oL 25

Oyt Hrals o]l 26 3 yinlma

:padiiua

3 Wl wlyshdl gus| £ (Roller Compacted Concrete) &bul Il aSg0ul | &ilupied!
Ule 4k Bluys oo Byle P9 @dlll Gyall o ¥ adl I iy S Bl yied! 4 Jlome
33 ulyed! 81 3131 Lolydl Aaalgy clonkip Atlawll Bluyidl cagoy A alusiuly ipds aledll
Gluyad! clide J(ee 900 Jf 04300) o LSaws zolis adline wlids e cAdolall cidlzall
- Bylall g Judtll S a0 ol3 a8 bl gy Bliys 3 (s 300 J1 00150 ) o ,3gudtS 2ulsSal]
skl e (%30 J) 15%) ¢ Lo LS5 o Laseily Aporelinll Loyl oy aSga k! Liluoyied| 3Ll
il | g g 5l e s J) ALY (gudadd]

c¥lms oL bl ydl ASg0ull Liluyiell Jlme § cilias J1 Slyglatll S o0 oyl e
Shsbdl olé Leld pagail dzy o Luds poanll dag (o all logll § Bagame Ledgdas
3obl alusial Hiluyill sia Gadad duolys § 5lpaia¥l JI ol gus Lo lia (5381 il
Al
ol alals G Lae Budl O ddeas Al clya) @3 coxdl 1da e 52 dl Bluall Gixils
oS 52 cililien Bomane L) Blins 21 clas pualin Aylas o lol (addis Gies| $oixe
Lo B3Latu¥] 250y Lol iy Low 8805 olaliek! ouia o920 clidy (alisee camds Aaclill slgall
(3 Az (e L ALl Ao 51001 (oo Sl A (o Ailanydel] B glall Cpanms 3
Mall o3 Sletl amdd Lol oo O Slogilly Sloall oo Alex JI duhlll Coals udg
Jlocly S LA Akl culiadanl] yaay J 2udnll sda Ly akats G Slinell cpa Balazadll
Lelis g Lelons iluoyiedl a.ia yolg o Lapdlis bl l 315h1 Aualys Aaslie o ASAN SISy iyl

28 (2022 — _sawwd) (g pdall g aal ) aaed) — 5 de AU 43l



daalal) dlaa

ABSTRACT:

(Roller Compacted Concrete) is one of the important developments in the field of
concrete technology that emerged during the last quarter of the past century. It is a semi-
dry concrete that is laid using an asphalt concrete paver and compacted by a vibrating
masher or a rubber wheel masher. Successive layers whose thickness ranges between 300
to 900 mm in bulk concrete installations such as dams, and between 150 to 300 mm in
concrete paving sites with heavy operation and roads, and they are distinguished from
traditional concrete by their lower costs between 15 to 30% than the traditional method in
addition to the speed of completion and ease of implementation .

By the end of 2007, construction of more than 420 dams was completed in several countries
of the world, amounting to more than 46 countries using this type of concrete in addition to
increasing the volume of compacted concrete to 1 x 610 cubic meters. Development
continued in countries interested in this technology, where the implementation was carried
out in Different climatic conditions using local materials, heavy duty paving concrete has
also witnessed great development, especially in America and Canada, but it was not as
tangible as the development that occurred in dam technology.

Locally and through previous published studies, encouraging results were reached
compared to results obtained in countries that have applied this technology, such as
America - Spain - China - Japan ... etc. These studies included the effect of both water
content - quality of aggregates - quantity and quality of cement - the largest nominal size
and the shaking time on both the dry density and the resistance. The properties of tensile
and shear strength were also studied, in addition to the study of improving the connection
between successive concrete layers.

In spite of all the developments that have occurred in the field of (RCC), the areas of its
application are limited in the Arab world in general and Libya in particular, as are other
technical developments. This is what prompted the researcher to continue studying the
application of this concrete using local materials, and to achieve the desired goals of this
research was conducted a laboratory study aimed at implementing mixtures of low cement
content by following the theory of the concepts of compaction of the soil in addition to
powdered remnants of wage as an alternative to soft materials in different proportions, in
order to provide these wastes in abundance, which must be studied and the possibility of
using them in improving the properties of resistance and density of concrete from on the
one hand, and reducing the resulting environmental damage on the other hand.

The study concluded with a set of proposals and recommendations, the most important of

which was encouraging the relevant authorities to take advantage of the advantages that
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this technology enjoys in some local applications, such as mass installations and paving
works, as well as focusing on following up the study of local materials and their impact on
the properties of this concrete in the laboratory and in the field.
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Abstract:

This research investigates the change of some the social family norms of the
housewives in the city of Alzinta. It aims to examine the changes of the beliefs and customs.
This research has two important parts; theoretical and practical. the theoretical part
enriches the sociological heritage and the academic library by novel information about the
phenomena. It also tries to answer the hypothetical questions and the results that leads to
more study in this subject. While the practical part aims to demonstrate a study of the
changes of some of the family norms inside the Libyan society which are important to those
who are specialized in this kind of study. Moreover this research is important to know the
nature of this change within the society. This research answers the following main question;
To what extent some of the family norms have been changed? This research is limited in
four nomres; (wife employment, partners equality, the trend for basic family, and family
organization). This research can be regarded a descriptive analytic research. A survey
documents were given to 20 participants. The data was analyzed by using inferential
statistics, proportional distribution, Arithmetic median, standard deviation, and (¢)
examination to one of the participants to generalize the result from the sample to the whole
society. The conclusion s : 1. All the participants agree about the existence of changesfrom
the old to the modern social norm such as (wife employment, partners equality, the trend

for basic family, and family organization).
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Abstract:

This study was conducted in Department of Botany, Faculty of Science, University
of Zintan, on 1/9/2020, using one year old Olive seedlings of three different cultivars (
Indory ,Frantoyo, and Coratina).The objective of this prepared was to study the effect of
different concentration of saline irrigation water on the growth rate of olive seedlings. The
experiment was prepared using five different treatments of irrigation water as follows :(160
from rain water 3000,6000,9000,and 12000 ppm). The saline irrigation water was prepared
by diluting sea water to get the required concentration.

Five replicates for each treatment of five olive seedling per each replicate were used. All
of the different seedlings cultivars were irrigated with the same amount of saline water
twice a week. At the end of the experiment, measurements of the plant height, stem
diameter the number of branches, number of leaves, wet and dry weight of root system and
foliage were taken. The results of the study indicated that the saline irrigation water
influence the growth rate of the seedlings. This study indicated that the Coratina seedlings
were the best for withstanding the severe saline irrigation water ions, and the Indory

seedlings were the least tolerant.
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Summary

This study aims to identify the uniqueness of Al-Hassan bin Hhyy about the hour imams
heven if these are The singularities broadcast in the books of jurisprudence, and through
them, | tried, seeking help from God, to collect all these singularities after Research,
traceability, and induction, and compare them with the sayings of the four imams, in order
to arrive at the most correct oppnion during which | tried to identify what al- Hassan bin
,Hhyy invoked in his opposition these jurists, and this was the case in fact, the singularities
are the product of his thought and diligence on the issues he was asked about its
singularities appeared although they were few, and | collected them in thio s research, and
they were as follows in the Book of purification, there are two issues, namely: wiping the
head and the ruling on semen on cloethes, and in prayer as well two issues the ruling on Two
salaams in prayer, and the unconscious, and in the Book of Fasting unique with three Issues,
namely: If he becomes junub while fasting, the ruling on swallowing pebbles, the Expiation

for the oath, and also in the Book of Marriage is unique to three issues: the value Of the
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female slave, the cessation of menstruation, and finally his singularities in the book Of jihad
with a question, which is the ruling of a share for the slave, and in the book of Sacrifices with
the question of what is the sacrifice | showed this and compared it with the Sayings of the
four imams and their reasoning, and | preferred what | saw as more correct, Even if the
argument of the four imams was stronger in these mattees.
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Abstract

This study aims to search olive oil production in Libya during the period of 1990 —
2019 using descriptive-analytical and comparative methods. The results revealed that olive
production in Libya notably increased throughout the study period; yet, it is still below the
levels in comparative countries (Tunisia, Algeria, Morocco, and Egypt). Although the areas
planted by olive trees have increased, productivity dramatically decreased. The results also
showed that Libya did not achieve olive oil autarky, where it still imports olive oil and small
quantities are exported abroad in some years. In addition, based on the results of the NRCA

index Libya has no revealed comparative advantage in producing and exporting olive oil.
Keywords: olive production, olive oil production, revealed comparative advantage, NRCA

index
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Abstract
The production of olive oil is very important in most countries of the world
because it is a product of high nutritional value, as it contains a high amount of
energy and a quantity of vitamins and proteins. This study was conducted in the
Faculty of Science, Sabratha, with the aim of studying the chemical and physical
properties of some samples of virgin olive oil, and the effect of some properties of
soil and water in the Al-Khattabah area, Sabratha. The chemical and physical
analyzes of the oil were carried out immediately after pressing, and included the
analysis of virgin oil (5 samples of mixture of different varieties + a sample of

Spanish variety) and the analyzes included (pH, acidity, density, viscosity),
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The chemical properties of the irrigation water were also analyzed, which included (pH,
Conductivity, TDS, HCO 3,50,2 CI, Ca*?, Mg*?, Na*, K*), and soil analyzes thatincluded (pH,
Conductivity, TDS, SO,?, CI, Na*, K*). The results showed that samples (3 and 4) had a
significant increase in acidity (18.446, 27,881), and all samples showed an increase in
viscosity and specific weight, especially samples (6,5,2), and chemical analyzes of irrigation
water showed that samples 3 And 4 are high in total salts (6150.40 ppm, 4755.20 ppm)
respectively, the concentrations of sodium (1490.00 ppm, 1300.00 ppm) respectively, and
sulfate (2608.35 ppm, 1941.93 ppm) respectively, which makes them among the highly
dangerous waters, and the samples (2- 5) It is not suitable for irrigation purposes and causes
damage to the soil turning into sodic and alkaline soil. Soil samples (1-5) are considered
non-saline soils that electrical conductivity value ranging from 169 to 773
(microsiemens/cm). That are suitable for olive cultivation, taking into account the
maintenance of land service and irrigation with suitable water. The study also showed a

high percentage of pests in trees, especially the rate of infection with stem borer.
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Walail | el
1 2 3 4 5 S.D
AL
pH 7.32 7.52 05.7 7.03 7.34 +0.209
Conductivity +3370
2210.00 | 2830.00 | 9610.00 | 7430.00 2590.00
pS/cm

TDS (ppm) 1414.40 | 1811.20 | 6150.40 | 4755.20 1675.60 +2154
HCO_3 ppm 148.00 143.00 144.00 164.00 134.00 +10.99
50'24 ppm 439.03 529.59 | 2608.35 | 1941.93 797.05 +962
CL ppm 420.68 600.88 | 2343.01 | 2303.03 541.14 +989
Ca®? ppm 280.53 216.41 693.32 537.02 168.32 +226
Mg+2 ppm 68.04 80.19 366.96 374.25 128.80 +154.1
Na* ppm 257.20 341.3 1490.00 | 1300.00 354.70 +595
K* ppm 10.20 14.60 32.20 25.20 14.50 +9.07

Bl ALl 20 el einga s (3) Jaok

dalaid) Judud
0l ol 1 2 3 4 5 S.D

pH 7.95 8.15 7.88 8.18 8.01 0+.337

Conductivity(pS/cm) 169.00 | 431.00 | 773.00 | 240.00 | 495.00 +238
TDS (ppm) 180.16 | 275.84 | 494.72 153.60 | 316.80 +1354
SO?,(meq/L) 0.926 0.488 2.089 0.833 0.524 1+0.653

Cl (megq/L) 3.384 1.974 7.902 4.230 5.640 +2.26

Na* (meq/L) 2.413 0.891 7.100 0.730 4.813 +2.73
K* (meq/L) 0.215 0.259 1.005 0.210 0.405 +0.337
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Abstract:
Extra virgin olive oil (EVOO) is considered as cornerstone of any

diet

Called the “elixir of youth and health” by the Greeks. The potential health
benefits of consuming EVOO have been extensively studied, particularly
in the context of the Mediterranean diet, however, Scientists are still
seeking to confirm its specific health benefits, as it was considered one of
the sustainable healthy dietary patterns, this research reviewed the
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scientific evidence related to the effect of EVOO on human health, in
addition to revising its main and secondary components and health
benefits. Focusing on its antioxidant, anti-inflammatory effects, cancer
and the prevention of cardiovascular diseases were main this study
objectives by reviewing ten analyzes related to this purpose, results from
collected data showed that the consumption of EVOO is beneficial to
human health ,in particular for the prevention of cardiovascular diseases,
breast cancer and type Il diabetes. Consequently, the adoption of olive oil
EVOO as part of the daily diet is highly recommend.
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. (Kalogeropoulos, et.al.,2014)
2%, OLIVES

)

OLIVE POMACE
Refination \ Mi

VIRGIN OLIVE OIL

-~ High polyphenol content
L (~150-400mg/Kg)

5
i COMMON OLIVE OIL
- - 2 Low polyphenol content
POMACE OLIVE OIL (~10-100mg/Kg)
Low polyphenol content . .
(~10-30mg/Kg) REFINED OLIVE OIL

Very low polyphenol content
(~0-5mg/Kg)
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Abstract :

This study aims to try to test and determine the relationship between public
spending and gross domestic product in the Libyan economy. The descriptive and analytical
approach and the standard approach were used in forming the model based on the
statistical program (EVIEWS 23 ) in the analysis in the light of the data of the Central Bank
of Libya during the period (2000 - 2020).The unit- root tests (Philips-perron) and (DEICY-
FULLER) were also relied on to find out the stability of the time series of the economic
variables under study, and by using the method of travel squares (OLS) and then estimating
the model's antagonism, and the co-integration test was used with the (Engle Granger)
methodology for the stability of the regression residuals, where the results of the unit wall
test showed that the time series of the variables under study are unstable in their levels, but
stable when the first difference is taken, and the results of choosing co-integration showed
that the residuals resulting from the regression are unstable in their levels, and that means
there is no co-integration There is no long-term equilibrium relationship between the
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variables of the study, and therefore the error correction model (ECM) test cannot be
estimated according to the (Engle -Granger)methodology, which enables us to analyse the
behaviour of variables in the short to long

term.

The study recommended directing the general agreement towards

productive sectors through the establishment of projects

Investment and support of existing projects to achieve development goals
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Shiss O3l il (2020 -2000) a1 ISk sgai ¥utnng celll JLanyl ekl g5l s

2006 2005 2004 2003 2002 2001 2000 aud|
81,262.9 66,920.8 48,546.4 | 37,724.6 | 30,641.7 21,894.0 | 17,775.7 GDP
21 38 29 23 40 23 - %geid! Juxa

2013 2012 2011 2010 2009 2008 2007 !
111,438.6 | 112,591.0 47,549.5 | 92,978.2 | 70,493.3 | 102,242.9 | 89,260.3 GDP
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-1 137 -49 32 -31 15 10 | % goid! Jura

2020 2019 2018 2017 2016 2015 2014 !
25,420.0 | 104,180.8 | 112,250.0 | 99,496.2 | 74,652.6 74,477.5 | 85,484.5 GDP
-76 -7 13 33 0.23 -13 23 | % gaidl Juxe
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Eu> (GDP) Jlea¥! ol glill § sty 93 (2008 — 2000) 37801 S35 auelll sbiazd ¥l s — 1
Jutae Jacogiasg (2008) di sligs G gele (102,242.9) I (2000) Ziso ylizs r9ke (17,775.7) ¢y piy
- %(26) BA4 sia IO il g3
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Lipan Bke O Azt | s Ladilea¥ s 28! adnd ! § Aot 5L Jiay JLa ¥l el sl o]
Lalard ¥l clelhall calisel dem Loyl 5)udll 5505 3 Laga 1yso 03 pladl GLas¥l oLs Uil ¢ (i)
I ey Malaid ¥l Ay s e oY) S g e §yuddl 4 i (ggaiid] SLas¥l Apalsg
D Lo Laodli (3) ) Jouaed! wbily Jadmiy acs
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96(21) el (Jlg aladl GLass goid! =¥ uas

%(16) LJ Ao ol culomas pmm ¢ Aulyld! 3,8 M5 oy ds B i) J) pladl BLasy! A o — 2
96(44) dassgil | § euddl o SIS > § (2020) Ziw %(146) L dasd ey (2003) Wi

Sid| gaidl Jas IS e (3 %(1.8) Jls> Jlea¥l bl mbill Sl (ggiud! gaidl June 3y — 3
Aoy Wplin Jlaa) el Ll gl Syl eday uSay Loa %(10.3) Jlga alall SLasdll .Syl
@Il alaid¥l 3 aladl LAY syl 35 yalls gl dil Joall (Say 2llisg ¢ pladl FLaSYI gl &l s

Aol yull 576 I35
(3) o35 Jgu
(2020 — 2000) & al1 I35 galll JLox¥! ekl gLl J) pLall BLaY 1 Hon i e
GDP J| G & Joase G| ol Juae GDP Lud|
sl
% %
%
30 - 5,250.2 - 17,775.7 2000
26 7 5,631.6 23 21,894.0 2001
28 51 8,487.0 40 30,641.7 2002
16 -28 6,107.7 23 37,724.6 2003
35 182 17,230.0 29 48,546.4 2004
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32 24|  21,343.0 38 66,920.8 2005
26 016 | 21,378.0 21 81,262.9 2006
35 44| 30,883.0 10 89,260.3 2007
43 43| 441155 15 102,242.9 | 2008
51 19|  35,677.2 -31 70,493.3 2009
59 53| 54,498.8 32 92,9782 | 2010
49 57|  23,366.5 -49 47,549.5 | 2011
48 131| 53,9416 137 112,591.0 | 2012
59 21| 652835 1 11,4386 | 2013
51 33| 43,8142 23 85,4845 | 2014
48 18 36,014.9 13 74,4775 | 2015
39 19 29,171.3 0.23 74,652.6 | 2016
33 12 32,692.0 33 99,496.2 | 2017
35 20 39,286.4 13 112,250.0 | 2018
44 17 45,813.0 -7 104,180.8 | 2019

147 19 37,310.0 -76 25,4200 | 2020
44 21 1 dagad|
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plasiw! Jazm Loy g1 (10) sgiwd! § ASlo At 4T dualaid ¥l ol piiel] A Juodbudly
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(U) G gdadl pdiald 3yl Ao ylypitanl oo 3axnll (ECM )
: Aol oLl ylll gsles
B — alall GLaY1) Lalard¥l ol piiell dua3ll Juodbud| jlois | com dulyd] g3 gad potds Ju3
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Jo¥I &,all Soiud | Jodl 5yall Soiud |
Frist Dffrences Level Frist Dffrences Level
ddonadl | Audall | Adguztl EVMESY| EAPRES| Wgiall |
ddguzl! FPRES Y A ES (i 39l
T T T =W (0.4 d
T
-3.0299 -3.0206 -3.0299 -3.8085 %5
-2.6551 | -7.1123 | -2.6504 -2.1395 -2.6551 -6.27541 | -3.0206 | 2.2363 %10 ey
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-3.6736 -3.6584 -3.6736 -3.6584 %5 e
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Jos deley ¢ giudl § USlo pl ol Bydiue b LeT @ < Busgll yia 3929 (e oty A1 auall
Frist) Jo¥! 3yall wie 8ydiune @ludud! &pels s ¢ Aol Aludald Jo¥1 Gyall dsi e sl
9 — ale slamil 5 ot — cult) A z3Leidl aic Ui (PP — ADF) gylas! cows (Dffrences
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OLSO yisall wilas,d| ddiylo (6) 03y Jota

Dependent Variable: GDP
Method: Least Squares
Sample: 2000 2020

Included observations: 20

Prob. t-Statistic  Std. Error  Coefficient Variable
0.0123 2.766593 8827.125 24421.06 C
0.0000 5.078096 0.248914 1.512926 G

71775.31 Meandependentvar  0.660370  R-squared
3180329  S.D.dependentvar 0.642459  Adjusted R-squared
22.63431  Akaike info criterion  19015.74  S.E. of regression
22.73379  Schwarz criterion 7.50E+09 Sum squared resid
22.79997 Hannan-Quinn criter. -235.6603  Log likelihood
1.670280 Durbin-Watson stat 36.94325 F-statistic

0.81263  Correlation 0.000008 Prob(F-statistic)
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ABSTRACT:
The importance of olive oil is increasing day by day because it contains a
high percentage of unsaturated fats and the presence of phenolic
compounds that have an important role in reducing harmful cholesterol in
the body, which in turn causes damage to the lining of capillaries and blood
vessels and loses some of its characteristics, which is to facilitate the sliding
of globules. The blood flow through the body’s circulatory system, and that
the accumulation of harmful fats results in the formation of what is known
as waxy plaques, which in turn impede the flow of blood. The study aims
to shed light on the importance of olive oil as a food and medicine, As for
the research problem, it can be expressed by the increase in deaths from
heart disease and atherosclerosis, as the study relied on the experimental
method, and twelve cases were selected that depend on their daily diet on
olive oil, and others similar to them, but they do not depend in their daily
diet on olive oil, and by analyzing the results It was found that the first
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group had better results compared to the results of the second group, The
study concluded that there was a relative increase in triglycerides and
harmful fats for the second group. The study recommended the need to
pay attention to vegetable oils, which consist of unsaturated fats in
general, and olive oil in particular, for theirimportant role in improving the

health status of the community.
Key words:

Food quality & safety, ISO - International Organization for Standardization,

HACCP System, Unsaturated fats, Saturated fats, Arteriosclerosis.
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Study summary:

The study aimed to reveal the presence of post-traumatic stress disorder among a
sample of the sons of the martyrs of Tripoli in adolescence, and to know the extent of each
level of the disorder (low, medium, severe) among the sample, and to know the order of
the dimensions of post-traumatic stress disorder among the study sample, and to know
The extent to which each of (the gender, the period elapsed since the martyrdom of the
father, and the level of education of the mother) are related. The study concluded that
there is post-traumatic stress disorder among the study sample, and the percentage of the
low level among the sample was (12.2%), the percentage of the medium level was 25.5%,
the percentage of the severe level was (12.5%), and the percentage of the severe level was
(12.5%). The dimensions of post-traumatic stress disorder among the respondents were
arranged as follows: (after re-experience, after avoidance, after hyperexcitability), and the
disorder was not significantly associated with (type, duration of trauma, mother's work),

but it was significantly associated with mother's education level.
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Abstract:

The study aimed to identify the extent of the contribution of the physical education
lesson in achieving psychological and social harmony among secondary school students in
Tripoli the center, The researcher used the descriptive approach and the questionnaire as a
tool for collecting data and information from a random sample of (80) students from
secondary education stage in Center Tripoli of whom (40) are Practicing sport activity and
(40) are not Practicing sport activity, The results of the study showed that the degree of
psychological and social compatibility is significant during the exercise of the athlete, The
results indicated that there were statistically significant differences in psychological and
social adjustment between practitioners and non-practitioners of sports activity for the
benefit of students practicing sports activity.

The researcher recommends the importance of the physical education lesson in creating
psychological adjustment and social integration for adolescents.
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Abstract:
1- There are some issues in our Arabic grammar that came within its
chapters as a kind ofmental Students gain strength in sight; In other
words, its main purpose is mental exercise, so that the student will
have the ability to engage in it, with which he will be able to act as a
matter of definition and action. situational; Sibawayh held that it was
spatial only, while Al-Akhfash held that it was spatial.
2- Among the issues in which Al-Akhfash Al-Awsat disagreed with
Sibawayh was the issue of (where) between the spatial It is also used

in time, and Al-Akhfash came with a single witness to his opinion, and
even this witness

( Where )It indicates place, not time.
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The significance of using error correction in teaching
writing skills to second language learners

Sara Salem Zawali

Abstract

Error correction feedback plays a crucial role in the process of second
language teaching and learning. Moreover, over the last decade studies
regarding these issues have been increased. As many researches show it as
an effective tool, while other believe in it ineffectiveness. However, none
of these studies considered Libyan teachers’ and learners’ attitudes
regarding error correction in second language writing.

The majority of Libyan teachers and learners prefer comprehensive error
feedback rather selective. Moreover, most of the teachers select errors
randomly without following a particular criterion. Additionally, they
deliver direct error feedback as they are not familiar with error correction
codes.However, teachers spend long time on providing learners with direct
feedback, they still making the same errors and their level of writing is
improving slowly.

Introduction

Error correction plays a vital role in second language writing teaching and
learning. Error correction has been discovered as beneficial and
unsuccessful issue for learners’ accuracy progress. Also, many studies are
progressively increase regarding whether providing written error
correction is useful and effective for learners enlargement or not, Though,
related to more than a few studies that have been proposed to examine
learners’ error correction in second language learning, there is a still
ambiguous belief regarding this issue. However, Lee (2004) has
maintained that the majority of teachers in the second language writing
teaching discover that written correction feedback provide learners with
the most important elements in accordance to their writing improvement.
What's more, Lee (2004) has also pointed out that English language
learners feel the need to teachers written error correction as a kind of
replying to their written tasksDespite of the difficulties, there is still need
for teachers help and correction inside the class,one of teachers’ roles
inside the class is to provide learners with a written corrective feedback in
order to assist their writing proficiency taking into consideration learners’
level, needs and the main targets of the course. This technique is the most
effective way for both teachers and learners. The most mutual type used
for responding to learners’ writing is written feedback. According to Ferris
(2003) this kind of feedback could be the most commonsystemused in
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language teaching field. In addition,for teachers it is one of the hardiest
jobs that need a lot of work and time to evaluate each student accurately.
At the same time, without teachers’ feedback it might be hard for students
to distinguish what was right and wrong in their written tasks. Regardless
of the different views on the influence of providing written feedback on
learners’ development in writing, it is clear that teachers and learners do
need it for its positive effects.

Research Problem:

Many educations have explored teachers' preferences for and the value of
corrective feedback in second language acquisition. Reasonably, few
studies have explored the difference between both teachers' and students'’
preferences for error correction. Error correction that is initiated and
completed by the teacher is likely to discourage second language learners,
as they are trying to meet the established curriculum objectives. Errors in
second language learning should and must be corrected, but the
methodology of such correction should be closely aligned with the
circumstances of the second language situation. This study is to bring
consciousness among teachers of different conservatories to concentrate on
the effective methods of error correction and giving feedback. The title
role of written corrective feedback has been observed as an essential part
of second language writing teachers' instructions for the reason that it
permits for an individualised teacher to student communication that is not
oftenpotential in an 12 writing class.

This study tries to find out answers to the following questions:

1-  What are the principles of L2 writing teachers about written error
correction?

2-  What procedures do the teachers follow to correct the errors?

3-  What is the preference of L2 writing student regarding writtenerror
correction?

Aim of the study:

The purpose of this study was to consider ESL writing teachers' principles
and practices about the provision of written error correction. Error
correction is realized as a form of feedback given to students on their
language use. No tutor can negate the fact that correcting the errors made
by learners when they use the language fluency or accuracy is one of the
most difficult tasks in language acquisition. Furthermore, every teacher
should know the difference between a mistake and an error and how much
correction should be made and at what parts the teacher should interfereand
correct the error without demotivating the learner.
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Significance of the study:

Thesignificance of the study lays in the fact of student'sknowledge a bitter
experience while learning a newlanguage, as teachers are not thoughtful to
their errors. As well to bring alertness among teachers of different schools
to revolve around the effective methods of error correction and giving
feedback. It will also inspire schools to deliver and encourage suitable
training for language teachers.Nevertheless, error correction is one of the
major areas in language education; it has beentotallyignored by our
teachers.

Literature Review

The main role of English as a second language writing teachers is to
support their students develop their writing skills in accordance with
student needs and course goals. Providing feedback is beheld both by
teachers and students as an essential part of ESL writing instruction. One
type of feedback that ESL writing teachersbe responsible for is error
correction. It is possibly the most extensively used method for reacting to
student writing.

Writing is one of the essential four skills, that English language learners
and teachers are focusing on while learning and teaching English. As a
result, over the last decades many studies have been done on error
correction in second language writing. Moreover, written error correction
has been viewed as fundamental element in improving learner’s accuracy
level in many studies such as in Ferris and Roberts(2001) and Lee(2004).
In addition different studies have beenviewed that error correction is
considered as an important aspect in improving second language learners’
proficiency and accuracy of writing. However,Truscott and Hsu(2008)
have conserved that error correction is useful for learners’ accuracy
improvement as well as it is considered as ineffective. Nevertheless of the
several studies which have been intended to examine error correction in
second language writing, there are still ambiguous beliefs regarding this
Issue.

1-Negative Observations of Error Correction

There are many points of view about error correction effects. Also many
studies pointed out advantages and disadvantages. According to Goldstein
(2008), there is still no ultimate answer regarding whether error correction
is beneficial or risky. Many writing teachers feel that providing written
error correction have the possible to improvelearners’ accuracy. Truscott
(1996) who is supposed to be the famous person who criticized the
effectiveness of error correction in second language writing; he has
claimed that writing teachers should be unrestricted and ignore grammar
correction in second language writing. As Truscott supported his claim by
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some studies which have considered and emphasized the uselessness of
grammar error correction. Moreover, Truscott (1996) has also suggested
that disadvantageous effects on learners accuracy development through
grammar correction. Besides, according to Truscott (1996) grammar
correction should be stopped and learners improvement in writing could be
gained through extensive courses in writing and consolidate them by doing
a lot of reading and writing. In addition his study declared that there is
evidence on error correction ineffectiveness.

Truscott (1996) has confirmed that there are three main problems of
written error correction that are related to the incompetence and
disadvantages of providing written corrective feedback for learners. First
of all, teachers’ standard of error correction which is whenever the learners
have been provided with a grammar written feedback they would never
make the same error in the future and will be able to use the structure
correctly. For that reason, written corrective feedback which teachers
provide learners with might not work as the process of language
development.

Second, Truscott (1996) also pointed out that language learners learn a
language features and grammatical rules in a particular order. Moreover,
by the time the procedure of language learning might become more
complex and the problem arise according to the inconsistent among the
language instructions sequence and learning sequence.Truscott’s argument
could be supported by Pienemann(1984) in his ‘Teach ability Hypothesis’
as he has claimed that language instruction can be used for promoting
learning if the structure is being taught in natural situation. In other words,
when writing teachers correct errors that are behind learners’ level, in this
situation the process of error correction might lose its value.

Additionally, according to many studies learners who receive error
correction feedback on their writing are not necessary perform better than
other learners who did not receive any kind of corrective feedback. In other
words, learners have been provided with corrective feedback on a
particular language point, they might not be able to develop them correctly,
since they are not ready yet to learn that particular language point. For that
reason, error correction feedback could be effective and valuable only
when it implied for learners in sequence order with learning sequences.
Though, different learning styles among learners might challenge
providing effective corrective feedback.

According to Truscott 1996 the third problem is that ‘Interlanguage
development” which the language that students produce. Interlanguage is a
complex procedure as it might be depend on different language learning
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and teaching strategies. As Truscott has claimed that there is clear
misunderstanding and complication of the Interlanguage process.
Therefore, some language teaching and learning strategies might not affect
the increasing system. Thus, this leads learners to attain only ineffective
amount of knowledge about the language. According to Ferris (2004)
errors reduction in learners writing is evidence on language learning
occurrence.

On the other hand, Truscott and Hsu’s (2008) have argued that reduction
of learners’ errors is not necessary means that the process of language
learning is carrying out perfectly. In other words, according to their
attitude, reducing the number of errors in learners writing after they have
been provided with error correction on these particular errors is not obvious
evidence on their growth. From now, according to Truscott and Hsu’s
(2008) error correction should be neglected as they have claimed that it is
ineffective and invalid. Besides, they support their claim with Truscott’s
(1996) argue which explore that error correction should be ignored.
2-Positive Observations of Error Correction

Although written error correction have been situated as ineffective tool by
many researchers such as Truscott (1996) many researchers have addressed
and viewed the advantages of error correction on learners writing such as
Ferris (1999). As she has challenged Truscott’s argues together with the
efficiency of grammar correction through the evaluation and examination
of the studies that he depended on in his claim. She highlighted two main
advantages in his claim. The first one is that there are many approaches
and strategies in which error correction could be provided. The second one
Is that Truscott has extravagant and over-stated the findings of the previous
researches in order to support his argument. As Chandler (2003) which has
focused on the efficiency of different forms of error correction on the
enhancement of learners’ accuracy. Chandler’s research results showed
that learners who have been provided with error correction feedback were
likely to have better development in writing skill rather than other learners
who did not receive any kind of feedback. Likewise, his study has also
explored that those learners who had error correction feedback are
improving in writing accuracy over time. From the previous discussion and
according to Ferris (2003) second language teachers should continue and
attempt to deliver learners with written corrective feedback except there is
reasonable evidence regarding its ineffectiveness?

3-Approaches and Methodsof different types of error correction

Due to the fact that, correcting grammar mistakes is supposed to be the
most common type of techniques that writing teachers use while
responding to learners errors in writing, it could be argued that using a
varied range of techniques during a particular course would be
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moreoperative and lead to support the process of language learning.
Therefore, researchers have suggested different approaches and strategies
which can be used for error correction in second language writing. The
following two parts will be highlighting these approaches and techniques
in details.

4-Comprehensive and Selective Error Correction

According to Ellis (2009) error correction has got two main approaches for
providing feedback which are comprehensive, selective and another two
specific approaches which are direct and indirect. This part will investigate
these two main approaches, which are used in providing error correction
on second language writing.These approaches refer to the error correction
reactionthat the teachers give to learners in order to develop their skills in
second language writing. Comprehensive approach which is also called
unfocused approach; teachers are supposed to correct all errors that might
be available in learners’ written texts without paying attention for
classifying error types. Whereas in selective approach teachers
concentration only on particular linguistic aspects and leave the other
errors for students to stand up their awareness towards language features.

The majority of researchers argued about the effectiveness of these two
approaches. The comprehensive approach could be put under Schmidt’s
Noticing Hypothesis, as by using the comprehensive approach learners
have the chance to concentrate on a wide range of errors. In other words,
through the use of comprehensive approach while replying to learners
written texts, learners are invented to be able to consider errors and new
linguistic features of a new language. This might lead to make the process
of language learning more effective and appreciated. Nevertheless, the
comprehensive approach have been analysed by many researchers such as,
Ellis, Loewen and Erlam (2006) who have argued that this approach might
not be the best method in providing error correction feedback on learners
writing. As it might does not suit students’ abilities and aptitudes towards
language learning. Further, they have also claimed that one of its
ineffectiveness is; students are asked to deal with different errors which
might concentrate on a wide range of linguistic features and leads to
confuse them and affect the feedback which they are supposed to reach
negatively.

The selective approach is likely relevant to the Teach ability Hypothesis.
As students are supposed to be able to learn the target language when their
abilities and aptitudes are ready to obtain and learn them. Additionally,
according to Ellis (2009) selective approach could be a tool of operative
learning in which learners are provided with chances to find out more than
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one possible correction for a particular error. As well, through the use of
selective approach learners have the ability not only to identify the errors
that they have made, but also they will be able to be familiar with the exact
form of those particular errors.

5-Strategies and Methodologies of error correction

In spite of the fact that revising and correcting grammar mistakes is
supposed to be the most common sort of procedure and techniques that
writing tutors use while answering and responding to learners errors in
writing, it could be said that using a wide and different range of techniques
during a particular course could be more effective and lead to encourage
and promote developing of the process of language learning. Therefore,
researchers have suggested different strategies and approaches that can be
used for error correction in second language writing. The following two
parts will be highlighting these techniques and approaches in details.
5.1-Comprehensive and Selective Error Correction

According to Ellis (2009) there are two important and essential main
approaches for providing error correction feedback that are comprehensive
and selective and another two specific approaches which are direct and
indirect. The following part will be clarified and explained these two main
approaches that are used in providing error correction on second language
writing.

These two approaches talk about the error correction feedback that
writingtutors trying and attempt to provide students with in order to
improve their skills in second language writing. In the comprehensive
approach which is also called unfocused approach; writing tutors are
supposed to correct all errors that might be present and available in
students’ written texts without focusing or paying attention for
categorizing error types. Where as in the selective approach writing tutors
focus only on specific and particular linguistic aspects and leave the other
errors for students in order to arise their awareness towards language
features.

Many viewpoints of language teaching researchers have been appeared
who argued about the effectiveness of these two approaches of error
correction in writing. The comprehensive approach could be put under
Schmidt’s Noticing Hypothesis, as by using the comprehensive approach
learners have the chance to focus on an extensive range of errors. In other
words, through the use of comprehensive approach while answering and
responding to learners written texts, students are supposed to be able to
consider errors and new linguistic features of a new language. This might
lead to make the process of language learning more valuable and efficient.
However, the comprehensive approach have been assessed and criticized
by many researchers such as, Ellis, Loewen and Erlam(2006) who have
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argued that this approach might not be the best method in providing error
correction feedback on learners writing. As it might does not suit students’
capacities and aptitudes towards language learning. Besides, they have also
claimed that one of its ineffectiveness is; students are asked to deal with
very different errors that might focus on an extensive range of linguistic
features and leads to confuse them and this affect the feedback that they
are supposed to achieve negatively.

The selective approach is likely related to the Teach ability Hypothesis. On
this approach students are supposed to be able to learn a language when
their skills and aptitudes are] readyto receive and learn them. Also,
according to Ellis (2009) selective approach might be a tool of actual and
effective learning in which students are provided with opportunities to find
out more than one possible correction for a particular error. What is more,
through the use of selective approach students have the opportunity and
chance not only to identify the errors that they have made, but also they
will be more able to be familiar with the correct form of those particular
errors.

5.2-Direct and Indirect Error Correction

According to what have been mentioned in the previous part that Ellis
(2009) has pointed out that error correction approaches might be divided
into two main general approaches (comprehensive and selective) that have
been investigated in the previous part. Furthermore, there are another two
approaches (direct and indirect) which will be explained in details in the
following section.

As tutors’ job, is to provide students with amount of support and
encouragement in order to enrich their writing abilities. Teachers also are
decision-makers regarding writing, as they should decide which kind of
feedback they will use while responding to students writing. There are two
specific kinds of written error correction techniques; direct error correction
and indirect error correction. Direct written error correction that is also
called (overt correction), where writing tutors provide students
immediately with errors and direct clear feedback of the accurate and clear
grammatical structures on their writing. Furthermore, Ferris (2002) has
maintained that using directfeedback might not be good to use with
learners as it is supposed to be dangerous for their development, for the
reason that in direct feedback tutors provide all ideas in front of learners
without giving them any time or chance to think about their mistakes. On
the other hand, direct feedback could be useful for some particular students
such as beginner level. According to Ferris(2003) direct feedback is
supposed to be useful with some ‘untreatable’ errors that learners do not
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have the ability to correct them by themselves, for instance, vocabulary and
syntax errors...etc.

Indirect error feedback that known also as (implicit feedback) which is a
kind of feedback where teachers provide written error correction without
given that correct answers of structure and form , e.g. underlying the
wrong form or structure. Ferris(2003) has suggested that indirect error
correction consider being more beneficial and effective which lead to
progress oflearner’s accuracy, as it increasesstudent’sengagement and
attention with errors, whether errors are in form or structure. Indirect error
feedback has two kinds and it is teachers’ job to decide which one to use
when responding to learners’ errors. Teachers whether indicate location of
errors directly via underlying or circling them or indirectly via putting a
particular code or line which shows learners that there is an error or errors
in that line.

However, many researchers have maintained that student’s performance
and deal with error correction feedback is not influenced by the projection
of the provided error correction feedback, counting when errors’ locations
are explicitly shown for learners.

Lee (1997)has found that direct supporting and promoting of errors is
supposed to be more effective than indirect promoting, as students have the
ability to correct all errors, since they are clearly located for them.
However, participants in Lee’s study have corrected texts that have been
written by other learners. Moreover, results might be different if students
had corrected their own writing.

Besides, there is another vital decision which writing teachers should make
while giving indirect error correction which whether they have to identify
each error type for learners or just use the indirect promoting (using
underlines and/or circles for error correction). This kind of error correction
could be done via using error correction codes, e.g. “sp” for spelling
mistake, “ww” for wrong word, etc.... According to Raimes (1991) has
clarified that identification of errors valuable and worthwhile, since it is
supposed to be a good start for error correction discussion among tutors
and learners.

Regardless of which procedure that writing teachers should use in order to
assist learners in their writing, another significant issue that writing tutors
are supposed to challenge with, is should they correct all learners’errors?
Zamel (1985) has claimed that excessive concentration on learners errors
shifted writing teachers to be grammar teachers which lead to distract them
from other important issues regarding written error correction. In other
words, writing teachers should be aware of different aspects while
providing learners with error correction in writing such as style, spelling,
structure, cohesion, and coherence...etc.
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From the previous discussion, it can be inferred that error correction
techniques whether it is direct or indirect both have benefits and
drawbacks. According to Ellis, Sheen, MurakamiandTakashima (2008, p.
355) “the effectiveness of direct and indirect corrective feedback is likely
to depend on the current state of the learner’s grammatical knowledge.
From a practical standpoint, however, it is unlikely that teachers will be
sufficiently familiar with individual learners’ interlanguages to be able to
make principled decisions regarding whether to correct directly or
indirectly”.

5.3- Different error correction codes

As mentioned above coded error correction is considered as one of implicit
(indirect error correction) which is might be provided through using
particular codes and symbols. Hendrickson has mentioned that using error
correction codes inform students by not only informed by where an error
Is in a specific area, but also by the classification of that error. Hyland
(1990) has maintained that error correction codes assist tutors in providing
indirect correction that reduces the negative impacts of implicit feedback
without reducing error correction success. As this issue is particularly
concerning writing teachers, via error correction codes they are able to use
them for locating and identifying error types. What is more, using error
correction codes provide writing teachers with chance and opportunity
which is indicating language points that learners have already came across.
5.4-Types of error.

One of the most important issues that are related to error correction is that
which type of error tutors should need to focus on while providing learners
with error correction feedback. According to Corder (1967)students’
writing errors are supposed to be vital and very important for three reasons.
The first one is that learners’ error give teachers of students' progress
comparing with the main course aims, as a result teachers will have the
ability to recognize and know the amount of information that students still
need in order to reach and achieve those aims. The second reason is that
students’ errors in writing give a clear idea to the expertise and provide
them with the knowledge of how second language is learned and acquired
and what are the main strategies that students challenge and attempt to
follow in order to acquire it. Finally, the third reason is that errors are vital
instruments of the development and process of language learning which
occurred by learners that lead to effective learning. From Corder’s claim it
could be elicited that learners errors in writing are not only necessary for
understanding the process of second language acquisition, but also for the
progress of learners’ accuracy.
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Moreover, Burt (1975) has said that there are two types of errors which
teachers need to face during correcting learners’ written texts that are
global errors and local errors. Global errors mean errors which interfere
and deal with the whole message of a particular written text. On the other
hand, local errors refer to errors that is slight linguistic infringement that
did not affect the main massage which a particular text trying to convey.
According to Hendrickson (1980) while  writing teacher providing
learners with error correction; they should focus only on global errors as
they affect though, communication, the impacts of choosing and selecting
particular errors while providing error correction feedback still need and
require further exploration.

5.5 -Roles of Error Correction

It could be said that error correction feedback in writing is very important
and vital element. For the reason that it plays an essential role in
encouraging students with sufficient and valuable feedback that is
important for their writing proficiency. According to Ferris (2002)
providing students with error correction feedback on their written activities
especially grammatical mistakes is supposed to be the most sufficient and
effective technique that leads to enrich their abilities in order to write
accurately. Althoughthe fact that, providing students with error correction
feedback on their writing is supposed to time-consuming and sometimes
complex process, tutors do need to use it for many various reasons.
According to Ferris, Pezone, Tade and Tinti (1997) teachers choose using
this technique while replaying and responding to learners mistakes in
writing for the reason that they find that it is very useful as it allows each
learners to get benefits from teacher's feedback and develop and improve
their writing skills. Here the question begs itself, what is the role that error
corrections play in second language writing.

The next part will be discussing the essential roles of written error feedback
on learners’ writing in second language.

5.6.1-Concentrate -on-Form through Error Correction

According to many researchers error correction is consider one of the tools
which assist in focusing-on-form while learning and teaching language
writing. One of them is Long (1991) who has maintained that focus-on-
form is one of the approaches that drawstudent’s attention to linguistic
aspects that arise in language lessons which are essentially focus-on-
meaning. In other words, students’ consideration for linguistic features is
supposed to be drawn overtly through lessons that focus-on-meaning.
Moreover, Long (1991) has pointed out that language points that mainly
focus-on-form might be attained through two ways. The first one is that
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while giving language lessons, materials and activities should be developed
and improved in order to increase communication between students and
also require them to be aware of specific language structure. The second
way is that writing tutors after the activities should remain and provide
students with error correction feedback on their mistakes regarding
communication activities as well as focus-on-form while error correction
feedback giving .

5.6.2-Facilitate Noticing Over and done with Error Correction
According to Schmidt (1994) Noticing hypothesis that explores the fact
those second language students could not learn any language feature unless
they notice it. Ortega(2009)has discovered that noticing might be defined
as the recording and registration process in humans’ brain that occurs due
to new thing which stimulates human’s opinions and ideas with the idea
that there is/are something new. In addition, this process happen even if the
human brain still have enough knowledge and information about how
does that specific and particular thing works or what is it contains of. In
other words, noticing is considering the brains registration of something
new and no matter if all data and ideas regarding that new thing are
understood or not. Furthermore, Schmidt (1994) has point out that second
language learners are more likely to learn a language when they are
provided with more chances and opportunities to notice it.

By taking the noticing theory into account and its effects in order towards
error correction feedback in second language writing appear. Firstly, with
providing error corrective feedback students are possible able to be aware
of second language features and compare the existence gap or gaps within
their mother tongue. Secondly, error correction feedback on writing allows
students to find out the limitation among the provided language and their
skills and capabilities in communication. As a result of the earlier
discussion, it could be said that error correction feedback is one of second
language tools which facilitate noticing.

CONCLUSION

Finally, Error correction is commonly the used method for responding to
student writing. While the argument on the effectiveness of error correction
may never be totally resolve, so on condition that written feedback is
crucial.Because, it plays acentral role in controlling, motivating and
encouraging learners to increase their accuracy in second language writing.
Correcting students ' errors has always expected much importancefor the
reason that of its significance for analysing and evaluating those error and
trying to develop learners and tutors with suitable techniques and
strategies, for the reason that to avoid the number of those errors while
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learning the new language .The main important part of error investigation
Is in fact, to discover what the learner knows and does not know.

One fundamental point in the field of error correction is to identify the
nature of learning secondlanguage...ex how do we learn a second
language? At least because most second language students cannot identify
complex mistakes and lack language proficiency needed to address their
errors without professional support. Therefore, by investigative and
observing different schools it could be found out that how is error
correction carried out in different schools,it could be whether the
traditional method of correcting has improved over the past few years.
Farther, it can also be assessed that how effective the used method of
different schools are.

In my point of view, teachers should attempt to make this process
proficiently, reliably and carefully in order to exploit its power for the
progress of learners accuracy. The majority of teachers believe that
providing written error correction helplearners develop their proofreading
skills in order to revise their writing more professionally. Learnersexpect
their teachers to give written feedback because they believe that the
benefits they achieve from receiving feedback on their writing outweigh
the obvious disadvantages of their teachers' written error correction
strategies.
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Abstract:

The virgin olive oils used in this study were of Wattegen and
Chemlalli olive varieties were obtained from Swia's Oasis and Marsa
Matrooh in Egypt. Oils were stored for 18 months in Cans at room
temperature and all samples were analyzed every three month. Results
showed that, free fatty acids were increased while the total phenols,
chlorophylls, tocopherols, and carotenoids were decreased during
storage for 18 months at room temperature in dark atmosphere. Results
showed that, there is increasing in oil acidity during the storage time in
both varieties from 0.22% for Wattegen, 0.32% for Chemlalli at zero time
to 0.63%, 0.73% for both cultivars respectively after eighteen months of
storage. Whereas decreasing in oxidative stability from 44.98/h to
32.63/h in Wattegen and in from 39.76/h to 22.09/h Chemlalli. Regarding
tocopherols there was also decreasing in tocopherols content in both
varieties during the shelf storage 711.24 mg/kg to 559.09 mg/Kg for
Wattegen, and 657.69 mg/Kg to 488.09 mg/Kg for Chemlalli.

Keywords: Virgin olive oil VOO, fatty acids, phenols, chlorophylls,
tocopherols.

1. Introduction

The olive tree (Olea europea L.) grows in a subtropical climate as a
traditional main crop in Mediterranean countries [1]. Olive oil is one of
the oldest known vegetable oils mainly produced in the countries
surrounding the Mediterranean Sea. It is a natural fruit juice, obtained
from the fruit of the tree Olea europea, with a unique composition and
quality. Besides, olive oil is one of the very few oils that can be consumed
in its natural form, thus preserving all its natural constituents. Olive oil is
a key component of the traditional Mediterranean diet, which is believed
to be associated with a relatively long life in good health. Consumption of
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olive oil has also increased in non-Mediterranean areas because of the
growing interest in the Mediterranean diet and the tendency of
consumers to select least-processed foods. Consumers are increasingly
demanding that high food quality be maintained during the period
between purchase and consumption. These expectations are a
consequence not only of the primary requirement that the food should
remain safe but also of the need to minimize unwanted changes in
sensory quality [2]. Virgin olive oil quality depends on many factors
related to olive tree cultivation and to the harvesting, storage and olive
processing steps and time are importance for olive oil quality are the olive
cultivar, the climatic conditions of cultivation, as well as fertilization and
irrigation of olive trees. Harvest timing can have a significant effect on oil
qguality as well as on vyield, oil stability and sensory characteristics. To
obtain a characteristically fragrant and delicately flavored olive oil, it is
imperative that it is properly extracted from undamaged fruits at its best
degree of ripeness. This illustrates the need to determine the quality of
olive oil from a range of harvest times and cultivars to establish an
optimum harvest time [3],[4]. The maturity of the olives (Olea europaea
L.) and the method of processing have been shown to contribute to a wide
range of quality aspects in oil produced within individual olive groves. In
harvest periods olives are often piled into large heaps and stored at
ambient temperatures for up to several weeks prior to processing for oil
extraction, and during this period the greatest deterioration takes place.
Pressure within the olive pile during storage can cause fluid secretion
from the fruit that can provide an optimum medium for growth of fungi
and bacteria. Under these conditions, anaerobiosis can occur in the inner
part of the pile while aerobic losses occur in the outer part. Furthermore,
heat production from respiratory activity may accelerate the
deterioration of the fruit and eventually cause the breakdown of cell
structure. Oil extracted from these damaged olives can be high in acidity
and low in stability and can develop a high content of volatile acids (acetic
or butyric) that causes a characteristic musty smell [5]. Olive oil should be
stored in a cool, dark place in consideration of accelerated oxidation
effect of light factor. [6] Touched on the influence of light on EVOO quality
during storage. They concluded that the shelf life of oils exposed to light
was shorter that the ones kept in dark and after only 2 months of
exposure to light oils could not be considered as extra virgin. Olive oil can
be refrigerated without significantly affecting its quality or flavor. Beyond,
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it should be stored at normal room temperature (21-25°C) if olive oil is
kept in a dark area where the temperature remains constant. The stability
of olive oil usually ranges 9 to more than 18 months, if it is properly stored
[7]. As olive oil ages, it continually degrades and the acidity level rises.
Rancidity, a wine smell or taste and a metallic flavor are the three key
signs which indicate that olive oil is no longer desirable for consumption.

Table (1). European Regulation Standard limit values for olive oil quality
parameters Quality Indexes

Acidity Peroxide

Quality Indexes (oleic acid Index K232 K270
%) (meqg/kg)
VOO <1.0 <20 <25 <0.20
VOO <20 <20 <26 <0.25
Ordinary VOO <3.3 <20 <26 <£0.25
(L)?Impa”te olive 33 >20 <37 >0.25
Refined olive oil <0.5 <5 <340 <1.20
Olive oil <1.5 <15 <3.30 <1.00
Crude o!lve- 5 0.5 ] ] ]
pomace oil
Refined olive- ) ¢ <5 <55 <25
pomace oil
Sill've'pomace <15 <15 <53 <20
2. Materials

The virgin olive oils used in this study were of Wattegen and
Chemlalli olive varieties were obtained from Swia's Oasis and Marsa
Matrooh in Egypt. Oils were stored for 18 months in Cans (the inside
surface of cans polishing with Enamel) without headspace at room
temperature and all samples were analyzed every three month. All
chemicals, reagents and solvents used in this study were analytical grade
and obtained from Sigma agent and Cornal Lab Companies in Egypt.

3. Methods:
3.1. Free fatty acids and peroxide number:

Acidity (as oleic acid %) and peroxide number (meq. O, /Kg oil) were
carried out according to the analytical methods described by IOC (2016).
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3.2. Spectrophotometric analysis in the ultra violet:

The UV absorbance of oil was assessed using the Perkin Elmer
lambda 35 spectrophotometer, which measures the quantity of oxidized
compounds that resonate at wavelengths of 232 for primary oxidation
products and 270 nm for secondary oxidation products in the ultraviolet
spectrum (UV). For UV absorption testing, 0.1 g of olive oil sample is
dissolved in 10 ml cyclohexane. After homogenization, extinctions were
measured at 232 nm and 270 nm wavelengths. For the variation of the
specific extinction DK, the absorbance of the olive oil sample at
wavelengths of 266 nm and 274 nm were measured (I0C, 2016). The
values of specific extinctions at 232 nm and 270 nm are calculated using
the following formula: K= Ak / C x S, Where, Ak: Absorbance at the
wavelength k, C: Concentration of the solution in g / 100 ml, S: optical
path (1 cm). This analysis also provides for the determination of the
variation of the specific extinction DK using the following equation: DK=
Km - (Km-4 + Km+4)/ 2, where Km is the specific extinction in the length
of wave m maximum absorbance at around 270 nm.

3.3. Total phenolic compounds:

Total phenolic compounds were measured in the polar fraction
obtained from 10 g olive oil dissolved in hexane and extracted by washing
three times with a methanol: water (60:40 v/v) solution as described by
Gamez-Meza et al. (1999). The procedure consisted of reacting a 0.5 ml
aliquot of the extract with 0.5 ml Folin-Ciocalteau reagent plus 1.0 ml of a
saturated Na>COs solution, leaving the mixture at rest for 1 hour in the
dark. Subsequently the adsorption was read in the visible region (760 nm)
of a UV/Visible spectrophotometer. The result was expressed in
equivalents of gallic acid using a standard curve from 10 to 100 pg gallic
acid/ml.

3.4. Tocopherols analysis:

Olive oil (6 g) was dissolved with hexane and made up to volume
(10 ml). This solution was filtered (PTFE filter 0.2 um, 25 mm, Whatman)
and 20 pl were injected into an HPLC system (Agilent 1100) equipped with
a Zorbax NH2 column (25 cm. 4.6 mm i.d., 5 um particle size, Agilent)
using an isocratic mobile phase of hexane: ethyl acetate (80:20). The flow
rate was 2 ml min-1 and the detector was a fluorescence
spectrophotometer with a programmed wavelength (295nm and 325
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nm). The results are expressed in mg of a, B, y and & tocopherol per kg of
oil [8]. The mean of the data was calculated from three biological repeats
obtained from three independent experiments.

3.5. Oxidative stability (OST)

Oxidative stability was evaluated by the Rancimat method
(Gutierrez and Fernandez, 2002). Stability was expressed as the oxidation
induction time (hr), measured with the Rancimat 743 apparatus
(Metrohm Q, Basel, Switzerland), using an oil sample of 3 g heated to
1002C and an air flow of 20 L hr-1.

3.6. Statistical analysis:
All results were presented as a mean % standard deviation (n = 3). One
factorial experimental design (ANOVA) The level of significance was in all
cases (P <0.05).

4. Results & Dissuasion:

4.1. Quality parameters:

The results of the chemical quality parameters including free fatty
acids, peroxide values, UV absorbance at 232 & 270 nm, total polyphenol
content, chlorophyll, carotenoids and oxidative stability of virgin olive oils
(EVOO) from two Egyptian varieties (Wattegen and Chemlali) during dark
storage for 18 months are shown in Tables (2 & 3). The FFA values of the
fresh extra virgin olive oil samples are 0.22 for Wattegen variety and
0.32% for Chemlali variety, which denotes that oil samples of high quality
have been used in this study. However, after 18 months of storage time
at dark room temperature; the FFA slightly increased to 0.63 and 0.73%.
The increase in content of free fatty acids should be caused by the action
of natural enzymes (for example, lipase) present in the olive fruit, which
help the fatty acids to detach from the molecule of triglyceride. The action
of lipase produces free fatty acids which are responsible for the acidity of
the oil. Also, the same action can be caused by the enzymes produced by
microorganisms which grow on the fruit [9]. The data revealed that the
free acidity values of the oils after 18 months storage at room
temperature in the dark were below 1.0 and fell within the accepted
values for extra virgin olive oil [10]. Other investigation also confirmed
that the acidity value could slightly increase after 12 months of storage at
22 °C in the dark [11] and [12]. The peroxide value (PV) is a useful
parameter for monitoring the initial stage of oil oxidation. The data

249 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

(Tables 2 & 3) revealed that PV were 2.78 and 3.27 in two fresh EVOOs of

Wattegen and Chemlali, respectively.

Table (2). Some chemical parameters of Wattegen extra virgin olive oil
during storage at room temperature for

Parameters Storage period (month)
Zero 3 6 9 12 15 18
éc;d'tyOIe?/z 0.22 +|0.28 +|0.30 +|0.36 + | 0.41 + |0.51 + | 0.63 +
. 002 |0.02 |002 |002 |002 |012 |o0.16
acid)
Sslrlj’:"zrieq 278 +|4.79 +|7.96 +|9.62 +|12.25 |15.25 |17.25
o) 022 022 |022 |022 |+022|+0.22 %022
03y | 1009 [1.021 [1.065 [1.113 [1592 [1.892 [2.292
£0.11 |+0.11 |+0.11 |£0.11 | +0.11 |+0.11 |+0.11
0.046 | 0.057 | 0.059 | 0.066 |0.073 |0.075 |0.088
K270 nm | + + + + + + +
0.015 | 0.015 | 0.015 | 0.015 |0.015 |0.015 |0.015
Total 376.0 |354.2 |299.1 |236.1 |198.2 |177.2 |156.2
phenols 1 +|1 |6 (4 +/0 |0 |0 ¢
(mg/ke) 615 |6.15 |6.15 |6.15 |6.15 |6.15 |6.15
Chlorophyll | 291 +2.78 £+|253 +|2.27 £+{2.01 £[1.81 +|1.71 %
s(mg/ke) 1022 022 |022 |022 |022 |022 |0.22
Carotenoid | 1.30 +| 1.16 +| 1.09 | 0.99 +| 0.89 + | 0.85 + | 0.81 +
s(mg/keg) |0.11 |0.11 |01 |o011 |011 |01 |o0.11
Oxidative |44.98 |40.12 | 38.99 | 36.40 | 34.63 |32.63 |31.63
stability (h) |+1.15 | £1.15 | +1.15 |+1.15 | £1.15 | +1.15 |+ 1.15

Table (3). Some chemical parameters of Chemlalli extra virgin olive oil
during storage at room temperature

Parameters Storage period (month)
Zero 3 6 9 12 15 18
——
gcs'd't"o'eé 032+|032+|036+|038+|050+|061+|073 +
. 002 |002 |002 |002 |002 |002 |0.02
acid)
Peroxide |3 0 4 1545 +|9.29 +|12.17 | 1455 | 16.55 | 18.55
value (meq
o) 022 1022 |022 |+022|+022|+0.22 |+0.22
2
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1.066 |1.084 |1.298 |1.565 |1.851 |2.151 |2.451

K232nm 1,011 [£011 |+0.11 | 011 |£0.11 | +0.11 | +0.11
0.056 |0.066 |0.069 | 0.074 |0.078 |0.088 | 0.095

K270 nm | + £ £ £ £ £ £
0.015 |0.015 |0.015 | 0.015 |0.015 |0.015 |0.015

Total 350.1 |330.2 |285.1 |210.1 |186.3 |166.3 | 136.3

phenols 4 |3 |9 |5 |6 t/6 |6 t
(mg/kg) 6.15 |6.15 |6.15 |6.15 |6.15 |6.15 |6.15
Chlorophyll | 2.70 £|{2.60 +|2.35 +|2.11 £|1.67 £|1.77 1.37
s (mg/kg) 0.22 |0.22 |0.22 |0.22 |0.22 |0.22 |0.22
Carotenoid |1.16 £|1.13 £|1.09 +£|0.98 +|{0.88 +|0.76 + | 0.64
s (mg/kg) 0.11 |0.11 |0.11 |0.11 |0.11 |0.11 (011
Oxidative 39.76 |36.51 |33.19 |31.00 |28.09 |25.09 |22.09
stability (h) |£1.15 |£1.15 |+1.15 [+1.15 |£1.15 |£1.15 | +£1.15

I+
I+

I+
I+

The initial PVs of two samples were within the legal limit of 20 meq/kg.
The lower values of FFA and PV found in fresh oils suggest that the oil can
be stored for a long period without deterioration [13]. In fact, these values
confirmed the high quality of the EVOO studied. The two samples showed
a progressive increase in PVs, which indicated the primary oxidation, after
18 months storage but none of the oil samples analysed exceeded the
maximum peroxide value for EVOO (20 meq O kg-1). According to the
study of [7], the PVs of the olive samples were found lower than 6.6
meq/kg at the beginning of the assay and did not exceed the upper limit
established by European regulation for EVOO during the storage at 21
months at room temperature. UV absorbance seems very useful for the
collection of information about the oxidation process during storage.
K232 nm parameter is an indicator of formation of hydroperoxide and
conjugated dienes. K270 nm, a good indicator of the secondary phase of
oxidation because it is related to the presence of final products such as
trienes or unsaturated carbonyl compounds, which account for the
characteristic flavor of an oxidized oil, showed the same trends [14]. The
specific extinctions at 232 and 270 nm, which revealed the oxidative
deterioration and purity of the oils, are shown in Tables (2 & 3). K232
increased from 1.009 to 2.292 and from 1.066 to 2.451 in Wattegen and
Chemlali EVOO after 18 months storage at room temperature in the dark.
On the other hand, K270 slightly increased from 0.046 to 0.0088 and from
0.0056 to 0.0095 in Wattegen and Chemlali EVOO after 18 months storage
at room temperature in the dark. During the 18 months of storage, K270
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of EVOO increased very slowly, while the increase of K232 was much
faster, although without exceeding the EVOO maximum limit. The K232
value, which mainly depends on the primary oxidation step, is correlated
with the PV. None of the oil samples exceeded the upper limit of 2.5 for
18 months storage. However, this increase is not so pronounced like FFA
and PV levels. This indicates accumulation of primary oxidation products
and negligible formation of secondary products, characteristic of the
initial phase of oxidative degradation [15] and [16]. [7] Recommended the
K232 value is the most relevant index for monitoring the maintenance of
VOO within commercial categories. After 12 months of storage, the K232
value significantly increased during storage of VOO at room temperature
and at 4 °C. [17], [18] reported that the values of K232 in samples of Greek
olive oils stored in dark showed an increase during the first 7 month and
the K232 values of these samples did not exceed the upper limit value for
K232. In addition, [19] pointed out that the olive oils stored at 2°C and in
dark for 6 months, K232 values remained practically constant or very
slightly increased. The limit value of 0.25 for extra virgin olive oils
exceeded at 85 and 63 days in Picual and Hojiblanca olive oils, respectively
in the same study. Under the conditions used in this research, the total
phenolic content diminished from 376 to 156 mg/kg for EVOO of the
Wattagen cultivar, and from 350 to 136 mg/kg for EVOO of the Chemlali
cultivar after 18 months storage at room temperature in the dark (Tables
2 & 3). This reduction in the total phenol content of EVOO during storage
is a result of the decomposition processes that occur in the oxidation
activities. Our results are agreeing with [20] studied the changes in
phenolic compounds of olive oil samples from Molise region during 18-
month storage in darkness and at room temperature. The reduction in
total phenolic content of oils appeared after 6, 12, and 18 months of
storage is a result of oxidation and hydrolytic activities, which increase
during storage. The results obtained in this study agree with [21],[22].
Chlorophylls and carotenoids play an important role in oxidative stability
due to their antioxidant nature in the dark and prooxidant activity in the
light and are mainly responsible with pheophytins for the colour of virgin
olive oil that varies from yellow-green to greenish gold [23]. Chlorophylls
are present in olive oils and are the responsible for the greenish coloration
of certain olive oils. Those pigments are also important in olive oil
stability. Carotenes are present too in olive oil and are responsible for its
yellow coloration [24]. Changes in the concentrations of chlorophylls and
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carotenes in the EVOO samples during storage for 18 months in dark glass
containers are shown in Tables (2 & 3). EVOO of Wattagen cultivar
contained higher levels of both chlorophyll and carotenoids (2.90and 1.30
mg/kg) than Chemlali cultivar (2.70 and 1.16 mg/kg). However, the EVOO
stored in a dark glass bottle showed lower decrease in chlorophylls and
carotenes concentrations. Chlorophyll slightly decreased from 2.90 to
1.71 mg/kg in Wattagen and from 2.70 to 1.37 mg/kg in Chemlali, while
carotenoids were decreased from 1.30 to 0.81 mg/kg in Wattagen and
from 1.16 to 0/64 mg/kg in Chemlali. Our results are agreeing with [25]
refereed that the quality of olive oil is highly affected by the ability of the
container to exclude oxygen and light. Tin and dark glass proved to be
quite adequate in preserving the quality of the Chemlali extra-virgin olive
oil and avoid oxidation up to 12 months when stored in the light and at
room temperature. The susceptibility of oils to oxidation was measured
by means of the Rancimat test and expressed as the induction time. The
Rancimat test is a commonly used procedure in the food industry for the
examination of the oxidative stability of edible oils and prediction of their
shelf life. [26], [27] reported for rapeseed oil that the induction time of 1
h determined at 100°C was equivalent to 10 days storage at 20°C. The
mean values of the induction time of the EVOO are presented in Table (2
& 3). EVOO of Wattagen cultivar showed higher oxidative stability (44.98
h) than Chemlali cultivar (39.76 h). The oxidative stability of both
Wattagen and Chemlali. EVOO samples decreased during dark storage at
room temperature to be 31.63 and 22.09 h after 18 months, respectively.
The oils with the highest total phenols content have the highest oxidative
stability, confirming the positive direct proportion between these
parameters [28]. Different publications showed that a good correlation
between the oxidative stability (measured in Rancimat) of the olive oils
and the concentration of total phenols, tocopherols and carotenoids [6],
[29].

Tocopherols are particularly important functional components in
oils. They have vitamin E properties and display antioxidant activity. Table
(4) lists the results relative to the tocopherol contents found in the
Egyptian extra virgin olive oils of Wattagen and Chemllali varieties.

Table (4). Tocopherols content in Wattegen and Chemlalli varieties
before and after storage time

Extra virgin olive oil

Compound v attagen Chemlall
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(mg/kg) Zero 18 months Zero 18 months
Storage storage Storage storage
a- 691.43 + 581.32 + 619.35 + 461.37 t
tocopherol 23.52 19.52 21.30 19.33
B- 6.55+£0.20 2.59+0.20 5.88+2.12 2.23+£0.22
tocopherol
12.52 +
y-tocopherol 112 7.65+£1.02 11.21+098 6.44+£0.32
- 1.30£0.21 ND 0.79+0.19 ND
tocopherol
Total 711.24 + 559.09 + 657.69 + 488.09 t
tocopherols  21.55 20.54 22.12 20.54

As expected, the data show the predominance of a-tocopherol in
all EVOO samples, followed by B-, y-, and 6-tocopherol, respectively. Fresh
EVOO of Wattagen variety contained a-tocopherol (691.43 mg/kg), B-
tocopherol (6.55 mg/kg), y- tocopherol (12.52 mg/kg) and &-tocopherol
(1.30 mg/kg), while Chemllali variety contained a-tocopherol (619.35
mg/kg), B- tocopherol (5.88 mg/kg), y- tocopherol (11.21 mg/kg) and 6-
tocopherol (0.79 mg/kg). These findings appear to agree with the results
obtained by other authors [4] who showed that good-quality olive oils
generally have a-tocopherols concentration of more than 500 mg kg-1,
with a-tocopherol accounting for approximately 95 g per 100 g of the
total. In general, EVOO of Wattagen variety coming from Swia's Oasis
showed a higher content of total tocopherols than Chemllali variety
coming from Sinai. The concentration of a-tocopherol, reported in the
literature, for VOO, is usually in the range 100 - 800 mg kg-1. B- and y-
tocopherols are found in smaller amounts, and 6-tocopherol only in traces
[22],[23]. After 18 months storage at room temperature, the level of a-
tocopherol decreased in Chemllali more than in Wattagen and 6-
tocopherol disappeared in both varieties.Our results are agreeing with
[28] found that 6-tocopherol was totally absent in olive oil after 12
months of storage at room temperature in the dark. At lower
temperatures a slower rate of reduction of 6-tocopherol in virgin olive oil
was observed [5].
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5. Conclusion:
The virgin olive oils used in this study were of Watagen and Shimlale
olive varieties were obtained from Swia's Oasis and Marsa Matrooh
in Egypt. Oils were stored for 18 months in Cans (the inside surface
of cans polishing with Enamel) without headspace at room
temperature and all samples were analyzed monthly for 18 months.
The aim of this research work was to evaluate the quality and
stability of some varieties of virgin olive oil based on different
markers and biochemical analysis. The results showed that the FFA
values of the fresh extra virgin olive oil samples are 0.22 for
Wattegen variety and 0.32% for Chemlali variety, which denotes
that oil samples of high quality. During storage there was progress
in acidity, peroxide value, and other chemical parameters.
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STUDY ON OLIVE OIL SAMPLES COLLECTED FROM ALONG
THE COASTAL AREA BETWEEN QASER AKYAR AND WADI-
KAAM, NORTHWEST LIBYA

Abdulrhman IQNEEBIR
Abstract:

The objective of this study was to evaluate some of the physical and
chemical characteristics of olive oils; to identify and classify the oils. The
olive samples which were studied collected from five local farms in
Alkhoms - Libya were handpicked at the last stage of ripening index based
on the degree of pulp and skin pigmentation for examined the physical
and chemical properties (density, specific gravity, viscosity, refractive
index, fusion point, freezing point, acid value, free fatty acid,
saponification number and esther number). Results of the physical and
chemical characteristics of olive oils samples of the current study were
found as the following: density (0.877 -0.910 g/cm3), specific gravity
(0.876 - 0.909), refractive index (1.4729 - 1.4743), viscosity (0.824 - 0.872
poise), fusion point (6 - 7.6 C0), freezing point (2 - 3 C0), acid value ( 8.07
- 15.40 mg KOH/g), free fatty acid (less than 2%), saponification numbers
(0.82 — 1.67 mg.KOH/g. Samples exhibited remarkable physical and
chemical properties and which are found to be within the permissible
ranges in all terms of the International Olive Oil Council (I0OOC) Trade
Standards. Current results led to the installation of quality, purity and
guaranteeing the authenticity of this olive oil which belonging to regions.

Key Words: Olive Qil, Physical and Chemical Properties, acidity, the
quality.

INTRODUCTION

Olive oil, an important component in the diet of Mediterranean people, is
obtained by mechanical extraction from the fruit of the Olea europaea L.
tree, which belongs to the Olive family, comprises some 400 species, and
thrives in temperate and tropical climates. Official methods of analysis,
17th ed et al (2000). In Morocco especially in Ouazzane region (northern
Morocco), the Picholine cultivar is a population variety which dominates
the olive zone (90% of the cultivated olive patrimony). Nonetheless, there
are other olive varieties which are not widely spread and which are
distinguished by their own biometric characteristics, especially,
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autochthon varieties are protected by the population. Ouzzani et
al,(2001). have demonstrated that these varieties present genotypic and
phenotypic variations. Olive oil quality depends on many factors related
to olive tree cultivation and to the harvesting, storage and olive
processing steps and time of particular importance for olive oil quality are
the olive cultivar, the pedoclimatic conditions of cultivation, as well as the
pruning, fertilization and irrigation of olive trees and this illustrates the
need to determine the quality of olive oil from a range of harvest times
and cultivars to establish an optimum harvest time. Brodnjak-Voncina, D.,
Kodba et al. (2005). Indeed, the varietal characteristics appreciated by the
chemical composition analysis which is extremely influenced by the
agronomic and technological conditions. Dosunmu, M.l et al (1995).. to
neutralize free fatty acids contained in 1 g of oil. B. Baccouri, S.B. Temime,
et al. (2006). and it should be no more than (17mg KOH/g) for olive oil.
Boukachabine, N., Ajana, H.,et al (2011).

Acidity is an Unique parameter closely related to the quality of olive oil.
F.Mora, et al. (2007). The chemical composition of mature olive fruits
contains various compounds that determine the kind and quality of the
oil such as water, oil, sugars, proteins, acidity Organic, cellulose and
various minerals. Extra virgin olive oil has the highest purity and an
excellent pH (1%). Pure olive oil, which consists of virgin olive oil and
refined olive oil has a pH ranging between (1-1.5%) very good for direct
consumption. virgin olive oil is an oil extracted from olives without making
any changes in its characteristic. It is a slightly mature olive juicer with an
acidity of about (2%) and should not exceed (3%) as oleic acid. Dabbou .S.
et al (2009).

The saponification number (Intentionally System ) is the number of
milligrams of potassium hydroxide needed to saponate 1.0 g of olive oil
with ranging value between (182 - 190 mg KOH /g). When triglycerides is
heated waterly then boiled with a base such as potassium hydroxide
decompose and produce salts of fatty acid potassium (soap and glycerol),
which are the basis of the soap industry. This type of decomposition is
known as saponification, which Depending on the length of fatty acid
chains, where if the length of the chain increased the number of grams
per oil or fat will decreased which leads to increasing the saponification
number M. Khaddor et al (2012).

Olive oil quality depends on many factors related to olive tree cultivation
and to the harvesting, storage and olive processing steps and time of
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particular importance for olive oil quality are the olive cultivars. El Antari,
A et al (2000). Guerfel M. I. et al (2010) Ibrahim Hassan Abdalla, A.et al
(2013).

Virgin olive oil is obtained solely by mechanical extraction from the fruit
of the olive tree. International Olive Oil Council. (2007). On should not
be exposed to any heat or refining procedure or treated except for
washing decantation, centrifugation and filtration. M.S Rana et al. (1981).
Olive oil is a key component in the diet of Mediterranean people. R. Lecoq
et al. (1965). which is believed to be associated with a relatively long life
in good health and the high level of particular phenolic compounds, to
which, together with the high content of unsaturated fatty acids, the
health benefits of virgin olive oil are attributed. M. Shahat et al. (2013).
Virgin olive oil has a colour changing from green to yellow and a distinctive
taste and besides it can be consumed as a food in its natural oil form. N.
Liphschitz et al (1994). During olive growth, a number of physical and
chemical changes occur, many of which are important for the production
of olive oil Nkafamiya Il, Aliyu BA et al (2007). where the different cultivars
can show different characteristics because of their chemical composition,
environmental conditions also can show influence on the oil properties .
Ranelli, A., De Mattia, G.et al (1997).

MATERIALS AND METHODS
Olive oils samples

Five olive oils samples were collected from five city of between qaser
akyar and wadi kaam of Alkoms region, Libya: [kaam Farm (A1) which
abduce about 11.600Km west of alkoms city center and located between
longitude N 32°33,64,41 and latitude E 14°15,77,40, al soq alkamis Farm
(A2), selein Farm (A3), Silen Farm (A4), Ghema Farm (A5)]. Samples were
collected during the period when Olives are Usually Harvested for Qil
production (Crop season, end of December of 2019 and start of January
(2020). The virgin olive oils were storage for (20 — 25) days, after that
extracted by a mechanical pressing plant. The virgin olive oils were placed
into sterilized bottles

. Chemical and Physical analysis

Physical properties
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Physical properties of olive oils determined on each sample included
density, specific gravity, viscosity, refractive index, fusion point and
freezing point. The density of the oil was determined by weighing an
empty beaker and recording its value. Thereafter, olive oil was poured
into the beaker and the weight was taken. The density of the oil was thus
calculated using equation (1) and Specific gravity the oil was calculated
using equation (2) R. Aparicio, G. Luna et al (1997).
Weight of oil sample

Density = 1
Ll Volume of oil in the beaker )

Weight of oil sample

Specifec gravity = Weight of waterdripping 2)
The refractive index of olive oils samples determined by refractometer
device (Refractometer). The viscosity of the samples was measured using
Ostwald's Viscometer. The measurements were made at room
temperature by directly inserting a probe into the sample and the
experiments were carried out in triplicate and the average was
considered. S. Ozbek, (1975).Viscosity of olive oils samples was

determined by Ostwald’s Viscometer (German model).

The process is a complicated and potentially dangerous one, and so should
not be undertaken without extreme care and the correct equipment and
safety measures:Fill a container with water and boil to 100°. The water
should be deep enough to submerge an object, but not overfilled so that
it will spill. Maintain the temperature throughout the test.

Submerge an open-ended U-shaped glass tube in the water, so that the
bend is submerged, but the ends are open to the air. Seal one of the ends
of the tube and Pour the oil into the open end and

Using a stopwatch, record how long it takes for the heated water to raise
the oil’s temperature enough that it rises to the sealed end of the tube.
When it reaches the end, remove the seal and record how long it takes
to fall.

The longer it takes for the oil to rise and fall, the more viscous the oil. B.
Baccouri, S.B. Temime, et al. (2006).

Fusion point and freezing point of olive oils samples were measured by
pouring the oil into a U-shaped tube and then placing it in a container
with a homogeneous solution of water and alcohol in a volume of (20 ml
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for both) then cooled in the refrigerator until freezing then the sample
convert from liquid to solid and then measured the degree of freezing.
After a certain time, the sample begins to fuse and the sample is
converted from solid to liquid in order to measure its Fusion point R.
Aparicio, L. Ferreiro et al ,(1994).

Chemical properties

Chemical properties of olive oils determined on each sample included acid
value, free fatty acid, saponification number and esther number.

For the acid value (IA) and free oil acidity, a known weight of olive oil (1g)
was dissolved in a mixture of diethyl ether/ethanol (1: 1 v/v). The mixture
was titrated with potassium hydroxide in methanol (0.05M) in the
presence of phenol phthylene as indicator. Steel RGD, Torric JH (1980)..

For saponification number (IS), a known weight of olive oil (1 g) was
dissolved in alcoholic potassium hydroxide (25 ml) then evaporated for 30
min. The sample was

titrated with chloride acid (0.5N) in the presence of phenol
phenolphthalein as indicator. Dabbou S et al (2009).

Esther number the following procedure was carried out . 90 mL of a
solution of ethyl alcohol/diethyl ether (1 : 2) was added with some drops
of 1% phenolphthalein (indicator) and successively neutralized with 0.1 N
potassium hydroxide (titrant). The mixture was then added with 5 g of
olive oil and titrated with 0.1 N potassium hydroxide until colour change,
S.B. Temime, et al. (2006).

RESULTS AND DISCUSSION

Physical and Chemical characteristics:

Laborat Acid
Samp | | aboratory Temperature anoratory c'l Free
le Temperature Value Fatty
code |at18C at30C (1A) Acid
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Vi C ity n ng KOH/g) | oleic
.. | ve . . . .

(g/cm | Gravit Index (poise | Point | Point acid)
3) y ) (c) |(C)
0.9

Al 10 0.906 1.4741 |0.872 |7 3 15.40 1.67
0.9

A2 09 0.911 1.4743 |0.824 |7 3 12.54 1.21
0.9

A3 10 0.906 1.4745 |0.834 |7.6 2 14.99 0.82
0.9

A4 15 0.914 1.4743 |0.847 |6 2 8.07 1.35
0.9

A5 08 0.909 1.4739 10.837 |6 3 15.11 1.23

There are many physical characteristics of the edible oils such as density,
specific gravity, viscosity, refractive index, fusion point and freezing point,
which are played an important role in assessing their quality, as well as
the consumer acceptability of these products. S. Ozbek, (1975).. The
physical quality characteristics of olive oil varieties (A1, A2, A3, A4 and A5)
were determined, as illustrated in Table (1).

From the obtained results in table (1), it could be observed that the
density at 18 C of olive oils samples was found between 0.908 g/cm? and
0.915 g/cm3.0 Results are in agreement almost with the international
standard value of density of virgin olive oil (0.910 g/cm3 - 0.916 g/cm3) at
20 C as reported by IOOC. D., Kodba et al. (2005).

As shown in table (1), the present results showed that specific gravity at
18 C of olive oils samples were found ranged from 0.906 to 0.914. The
present results are in agreement almost with the permissible level of
specific gravity of virgin olive oil (0.910 — 0.916) as reported by
International Olive Qil Council (I00C).

As reported in table (1), the refractive index at 18 C was ranged from
1.4739 to 1.4745 of olive oils samples. These results are in accordance

265 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)




daalall dlae

with those obtained by to the International Olive Oil Council (I00C) and
Ouzzani et al,(2001), where the international standard value of refractive
index of virgin olive oil (1.4677 - 1.4705).

As illustrated in the obtained results of table (1), it could be indicated that
the viscosity at 30 C of olive oils samples were found ranged between
0.824 poise and 0.872 poise. S. Ozbek, (1975).

As shown in table (1), the fusion point at 30 C was ranged from 6 C to 7.6
C of olive oils samples. The present results are in agreement almost with
the international standard value of fusion point of virgin olive oil (5C —
7C) as reported by I00C.

The experimental results in table (1) showed that the freezing point at 30
C was ranged from 2 C to 3 C of olive oils samples. The present results
are in agreement almost with the international standard value of freezing
point of virgin olive oil (1 C —2.5 C) as reported by I00C.

In fact, the little differences of some present Results were due to the
agronomic and technological conditions influences the varietal
characteristics appreciated by the chemical composition analysis. Dabbou
S et al (2009).

For the Chemical analyses such as acid value, free fatty acid,
saponification number and Esther number are important parameters for
identify the quality of olive oil S. Ozbek, (1975). The chemical
characteristics of olive oils samples (A1, A2, A3, A4 and A5) were
determined and shown in Table (1).

As illustrated in the obtained results of table (1), it could be indicated that
the acid value (A1) of olive oils samples were found ranged between 8.07
(mg KOH/ g) and 15.40 (mg KOH/ g), where that the highest value was for
(A1) sample and the lower value was for (A4) sample as shown in Figure

(1).

The acidity of olive oil is influenced by different parameters, such as
degree of ripeness, industrial processes employed for oil extraction, the
cultivator, altitude, climate and several other factors. The increase in
acidity might also be due to delay between harvesting and extraction
(especially if the fruit has been bruised or damaged during harvesting).
The prolonged contact between oil and vegetation water after extraction
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increases the acidity. Careless of extraction methods, as well as storing
olives in heaps or silos, will lead to increase in the acidity of the oil. The
free fatty acid concentration is thus a direct measure of the quality of the
oil and reflects the care taken right from fruit blossoming to the eventual
sale and consumption of the oil. Ranelli, A., De Mattia, G.et al (1997).

All of the current obtained results were good indicators and within the
allowed limit of International Olive Oil Council (I0OOC) (less than
17mgKOH/g) making the olive oil appropriate for human consumption
and if this value exceeds more than that, the oil will become invalid due
to the harmful effects of tissues and cells as result of decomposition of
glycerides and the soluble fatty acids associated in the free form.
Boukachabine, N., Ajana, H.,et al (2011).

For the free fatty acid of all olive oils samples were less than 2% for oleic
acid as shown in Figure (1) and as reported by International Olive Oil
Council (I00C) making the olive oil appropriate for human consumption.

The results of samples were considered to be within the permissible range
of International Olive Qil Council (I00C) Trade Standards (184 mg KOH/ g
— 196 mg KOH/ g) except (A1, A2) samples where the values were high
due to impurities may be from the list includes: mycotoxins, micro-
organisms, pesticide residues, polychlorinated biphenyls polycyclic
aromatic hydrocarbons, organic solvents, phthalates, lubricants, and
particulate materials. S. Ozbek, (1975).

The experimental results in table (1) showed that the esther number (IE)
was ranged from 154.1 (mg KOH/g) to 215.5 (mg KOH/g) of olive oils
samples as shown in Figure (4).

The ester number depends on the saponification number where when the
saponification number increases, the ester number will increase also.
Presence of the impurities and Lack of the oil purity lead to this increasing.
Saponification value represents the number of milligrams of potassium
hydroxide required to saponify (1g) of fat under the conditions specified
to measure the average molecular weight of all the fatty acids presented
in this process. Most of mass of fat /tri-ester is in the three fatty acids, it
permits for comparison of the average fatty acid length chain. The long
chain of fatty acids which are found in fats have low saponification value
due to the irrelative fewer number of carboxylic functional groups for
each mass unit of the fat when compared to short chain fatty acids.
ullivier D., Boubault E et al (2004).
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CONCLUSION

much information existed on physical and chemical characteristics of olive
oil produced in Libya and especially in region of between wadi kam and
gasr akyar Therefore; the purpose of this study was to evaluate the quality
and purity of olive oils through study the physical and chemical
characteristics of olive oil in Alkhoms, based on the standards and
requirements of the international legislation, in order to provide a
gualitative product to the customer.

In this study, the physical and chemical characteristics of olive oils
samples showed somewhat differences in density, specific gravity,
viscosity, refractive index, fusion point, freezing point, acid value, free
fatty acid, saponification number and esther number. The Differences
were most probably due to impurities of olive oils samples. However; the
obtained results revealed that the olive oils samples from between wadi
kam and qasr akyar regions were within the permissible levels in all terms
of the international legislation and they have good properties as they
contain low percentages of acidity, therefore could be utilized
successfully as a source of edible oil for human consumption.

RECOMMENDATIONS

Based on what we studied in this research of physical and chemical
properties of Libyan olive oil, we can suggest increasing the investigations
about amount of data is available on total production, uses and
characteristics of Libyan olive oil to determine and improve the quality of
Libyan olive oil cultivar. Also we suggest using modern methods to
determine the characteristic of olive oil.
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Possible hepatoprotective effects of olive oil, on
carbon tetrachloride- induced hepatotoxicity.
Histopathological study
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ABSTRACT:

The exposure of liver to exogenous toxin causes general disruption
of the important functions which may result in severe disorders. The
present study aimed to investigate the possible hepatoprotective effect of
olive oil
METHODS: Rats were allocated into nine groups, each consisting of six
animals, which were treated as follows: Group I: Normal (sesame oil),
Group lI: positive control (carbon tetrachloride), Group lll: L- methionine,
Group IV: L- carnitine, Group V: Vitamin E, Group VI: Olive oil, GroupViII: L-
methionine and olive oil, , Group VIII: L- carnitine and olive oil, Group IX:
Vitamin E and olive oil. 24 hrs after the last treatment, single
intraperitoneal injection of carbon tetrachloride were administered to rats
in all groups except normal group, to induce hepatotoxicity. 48 hrs after
CCls injection, animals were sacrificed, livers were removed and examined
histopathologically.

RESULTS: Pre-treatment with combination of olive oil with, L-methionine,
L-carnitine or vitamin E increased the improvement of histopathological
lesion caused by each drug alone.

CONCLUSIONS: The combination of olive oil with the tested agents offered
a further protection.
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1. Introduction

The liveris the largest gland in the human body, weighing about 1,200—
1,500 g, and comprising about 2% of the total body weight [1].
Approximately 1500 ml of blood enters the liver each minute, making it
one of the most vascular organs in the body [2]. The liver is responsible
for important functions, including: Carbohydrate, fat and protein
metabolism, production of bile and fat digestion, detoxification of many
toxins and drugs and regulation of blood clotting.

Free radicals are chemical species that possess an unpaired electron in
the outer shell of the molecule, its include reactive oxygen (ROS) such as
Superoxide anion, Hydrogen peroxide, Hydroxyl radical and reactive
nitrogen species (RNS) such as Nitric oxide, Peroxynitrite. Oxidative stress
is imposed on the cells as a result of one of three factors: 1) an increase
in oxidant generation, 2) a decrease in antioxidant protection, or 3) a
failure to repair oxidative damage and its produces metabolic and cellular
disturbances [3,4].

An antioxidant is a substance that reduces oxidation of the substrate.
Its including superoxide dismutase, catalase, and glutathione, B-carotene,
vitamin C, albumin, vitamin E, L-carnitine, L-methionine, and several
constituents of olive oil also confer cytoprotection against free radicals
[5].

1.1- Hepatotoxic agents

1.1.1- Carbon tetrachloride (CCls): Is one of the oldest and most widely
used toxins for experimental induction of hepatotoxicity in laboratory
animals, it produces a wide array of dysfunctions in the liver [6]. Carbon
tetrachloride administration elicits extensive changes in liver morphology
including steatosis, inflammation, and necrosis [7].

1.2- Hepatoprotective agents

1.2.1- L-methionine: May possess antioxidant activity. it participates in a
wide range of biochemical reactions, including the production of S-
adenosylmethionine (SAM), L-cysteine, glutathione, and taurine [8].
1.2.2- L-carnitine: It is synthesized from the essential amino acids lysine
and methionine. Itis also known as vitamin Br, to indicate its place in the
B-group of vitamins. it may possess antioxidant properties and was
proven to be hepato-protective in the early stage of experimental acute
liver damage [9].
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1.2.3- Vitamin E: Is a vitamin that have powerful biological antioxidant. It
protects against experimentally induced chronic liver damage and
cirrhosis [10].

1.2.4- Olive oil: Is a natural fruit juice, obtained from the fruit of the tree
Olea europea, and belongs to the family Oleaceae, it has experienced an
increasein its popularity due to its organoleptic characteristics and its
associated beneficial health effects [11].

Types of olive oil:

Extra virgin olive oil: Virgin olive oil with a free acidity, expressed
as oleic acid, of not more than 0.8 grams per 100 grams and whose other
characteristics correspond to those laid down for this category.

Virgin olive oil: Virgin olive oil with a free acidity, expressed as oleic
acid, of not more than 2.0 grams per 100 grams and whose other
characteristics correspond to those laid down for this category.

Ordinary virgin olive oil: Virgin olive oil with a free acidity,
expressed as oleic acid, of not more than 3.3 grams per 100 grams and
whose other characteristics correspond to those laid down for this
category.

Refined olive oil: Olive oil obtained from virgin olive oils by refining
methods which do not lead to alterations in the initial glyceridic structure.
It has a free acidity, expressed as oleic acid, of not more than 0.3 grams
per 100 grams and its other characteristics correspond to those laid down
for this category.

Refined olive-pomace oil: Qil obtained from crude olive-pomace oil
by refining methods which do not lead to alterations in the initial
glyceridic structure. It has a free acidity, expressed as oleic acid, of not
more than 0.3 grams per 100 grams and its other characteristics
correspond to those laid down for this category.

Olive-pomace oil: Oil consisting of a blend of refined olive-pomace oil
and virgin olive oils. It has a free acidity, expressed as oleic acid, of not
more than 1 gram per 100 grams and its other characteristics correspond
to those laid down for this category [12].

The nutritional value of olive oil arises from high levels of oleic acid and
minor components, such as phenolic compounds, whereas the aroma is
strongly influenced by volatile compounds [13]. A monounsaturated fatty
acid (MUFA), represents 70—-80% of the fatty acids present in olive oil [14].
Beneficial effects of olive oil: It decreases the incidence of coronary
heart disease (CHD) and certain cancers. such effects were mainly linked
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to protective dietary habits of this area, where olive oil is the principal
source of fat [15,16]. Olive oil, as an antioxidant, prevents lipid
peroxidation, where it prevents oxidative modification of LDL and
increases HDL [17]. A phenol component of extra-virgin olive oil inhibits
platelet aggregation [18]. It also possesses anti-inflammatory effects,
especially the virgin olive oil [19]. Olive oil is considered to be a premium
frying oil with added advantages linked to its relatively low boiling point.
this means that it drains from the fried food easily leading to a low
content of oil in the fried food [20].
1.3- Aim of the study: The present study aimed to investigate the
possible hepatoprotective effect of L-methionine , L-carnitine and
Vitamin E alone and in combination with Olive oil

2. Material
Animals: Adult male albino rats weighing 150-200 g were used. They were
obtained from the National Scientific Research Center (Giza, Egypt). The
animals were kept under suitable laboratory conditions throughout the
period of investigation. They were fed standard pellet chow (EI-Nasr
Chemical Company, Cairo, Egypt) and allowed free access to water.
Hepatotoxic agents: Carbon tetrachloride (CCls; Inter-tred, Egypt)
Tested agents: L-methionine and vitamin E (Sigma, USA), L-carnitine
(MEPACO, Eygpt), and olive oil (Development Extraction and Refining
Vegetable Oil Company, Libya)

3. Methods
Rats were allocated into nine groups, each consisting of six animals, which
were treated as follows: Group |: Normal (sesame oil), Group II: positive
control (carbon tetrachloride group), Group Ill: L- methionine (75
mg/kg/day, p.o.), Group IV: L- carnitine (100 mg/kg/day, p.o.), Group V:
Vitamin E (200 IU/kg/day, p.o.), Group VI: Olive oil (10 ml/kg/day, p.o.),
GroupVIl: L- methionine and olive oil, Group VIII: L- carnitine and olive oil,
Group IX: Vitamin E and olive oil. 24 hrs after the last treatment, single
intraperitoneal injection of carbon tetrachloride (2 ml/kg) were
administered to rats in all groups except normal group, to induce
hepatotoxicity. 48 hrs after CCls injection, animals were sacrificed, livers
were removed and examined histopathologically.
Histological examination: The livers were placed in well-sealed
containers containing 10% (v/v) formalin in saline and kept until become
hard enough to be sectioned, then paraffin blocks were prepared. Serial
sections of 5 um each were obtained and stained with haematoxylin and
eosin stain for histological examination.

4. Results
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Group I: normal rat. (Figure 1 1, 11). The lobules of the liver are surrounded
by connective tissue. Blood vessels and nerve supply are found in the
connective tissue. In the centre of the hepatic lobule there is a central
vein. The liver cells (hepatocytes) are arrange in columns, each 2 or 3
columns forming a plate of liver cells. The plates are radiating from the
central vein towards the periphery of the lobule. In between the liver
plates, there are blood sinusoids.

Figure (1) Photographs of liver sections of normal rats. (I) A higher
magnification (H & E x 200) showing the central vein (C) and the plates of
cells radiating from it. These plates are separated by blood sinusoids that
are nearly equal in size (arrow). At the periphery of the lobule, portal
areas (P) are seen containing portal vein and other components. (Il) A
higher magnification (H & E x 400) showing a central vein (C) from which
plates of hepatocytes radiating and separated by blood sinusoids (arrow).
The hepatocytes appear irregular in outline containing granular
eosinophilic cytoplasm and large rounded vesicular nucleus with well-
defined nucleoli. H: Haematoxylin; E: Eosin.

Group ll: Carbon tetrachloride (CCls) control (Figure 2 |, Il), showing a
severely dilated and congested central vein and two portal areas in which
fibrosis is observed surrounding the bile ducts and portal veins. Blood
sinusoids show slight dilatation denoting edema. Collagenous fibers are
observed surrounding the portal vein and the bile ducts. Many of the
hepatocytes around show karyolysis and atrophy due to dilatation of the
blood sinusoids.

(1
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Figure (2) Photographs of liver sections of a rat subjected to CCls induced
hepatotoxicity. (I) A normal magnification (H & E x 100) showing a severely
dilated and congested central vein (C) and two portal areas in which
fibrosis (arrow) is observed surrounding the bile ducts (B) and portal veins
(P). Blood sinusoids (arrow head) show slight dilatation denoting edema.
(1) A higher magnification (H & E x 400) showing a portal area with dilated
and congested portal vein (P). Fibrosis (arrow) is seen in between the
components of the portal area. Many of the hepatocytes around show
atrophy due to dilatation of the blood sinusoids. H: Haematoxylin; E:
Eosin.

Group llI: L-methionine and CCl4 (Figure 3 1, 11), showing a portal area with
a dilated and congested portal vein. From it a septum extends outwards
carrying fibrous tissue and cellular infiltrates. On both sides of the fibrous
septum congested blood sinusoids are observed. Collagenous fibers with
cellular infiltration are observed surrounding the portal vein and the bile
ducts, while cellular infiltrate only is seen in between the hepatocytes.
Central veins are of normal size although they show some congestion.
Blood sinusoids show very slight dilatation. Many of the hepatocytes
appear normal, while some of them show karyolysis.
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Figure (3) (1) A higher magnification (H & E x 200) showing the portal area
where the portal vein (P) is dilated and congested. Collagenous fibers with
cellular infiltration (arrow) are observed surrounding the portal vein and
the bile ducts (B). Blood sinusoids (arrow head) show very slight
dilatation. (ll) A higher magnification (H & E x 400) showing a group of
hepatocytes, in between them a collection of cellular infilrates is
observed, from which the mononuclear cells invade the slightly dilated
blood sinusoids (arrow head). Many of the hepatocytes appear normal,
while some of them show karyolysis (K). H: Haematoxylin; E: Eosin.

Group IV: L-carnitine and CCls (Figure 4 |, Il), showing central veins that
show only congestion or congestion accompanied with dilatation. The
portal area shows slightly congested portal vein with no dilatation and a
normal bile duct. A fibrous septum extends to the nearest central vein
containing cellular infiltrates and areas of hemorrhage. Some of
hepatocytes around the portal area and the fibrous septum show
karyolysis, while the others are normal.

Figure (4) (1) A higher magnification (H & E x 200) showing a portal area
containing a slightly congested portal vein (P) and a normal bile duct (B).
A fibrous septum extends to the nearest central vein containing cellular
infiltrates and areas of hemorrhage (arrow). (llI) A higher magnification (H
& E x400) showing the hepatocytes around the portal area and the fibrous
septum, where some of the show karyolysis (K) while the others are
normal. H: Haematoxylin; E: Eosin.

Group V: vitamin E and CCls (Figure 5 |, Il), showing a slightly congested
central vein and a portal area containing a normal bile duct and 2
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branches of portal veins, where one of them shows marked dilatation and
congestion with thickened wall. Congested blood sinusoids are observed.

Figure (5) (1) A higher magnification (H & E x 200) and (ll) A higher
magnification (H & E x 400) showing a portal area containing a normal bile
duct (B) and 2 branches of portal veins, where one of them shows marked
dilatation and congestion (P). In the area around congested blood
sinusoids are observed (arrow head). H: Haematoxylin; E: Eosin.

Group VI: olive oil and CCls (Figure 6 1, Il), showing a portal area in which
the portal vein is markedly dilated and congested. Fibrous tissue is
observed surrounding the portal vein and the bile duct. Little cellular
infiltration is observed accompanying the fibrous tissue. The central vein
is normal in appearance. Some of hepatocytes appear normal with
eosinophilic cytoplasm and rounded vesicular nuclei, while many of them
suffer from karyolysis. Fibers of connective tissue are observed between
the components of the portal area.

Figure (6) (1) A higher magnification (H & E x 200) showing a part of the
portal area with markedly dilated and congested portal vein (P) and
fibrous tissue (arrow) is surrounding the vein and the bile duct (B). Little
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cellular infiltration is observed accompanying the fibrous tissue. (lI) A
higher magnification (H & E x 400) showing the hepatocytes around the
portal area where some of them appear normal with eosinophilic
cytoplasm and rounded vesicular nuclei, while many of them suffer from
karyolysis (K). Fibers of connective tissue are observed between the
components of the portal area. H: Haematoxylin; E: Eosin.

Group VII: L-methionine & olive oil and CCls (Figure 7 1, Il), showing
normal architecture of liver tissue except for slightly dilated blood vessels
(central vein, portal vein and blood sinusoids). Central vein is slightly
dilated and congested. The wall of this vein is thickened with slight
infiltrated with lymphocytes. Most of the hepatocytes are normal in
appearance, while blood sinusoids appear dilated and congested with
blood.

Figure (7) (1) A higher magnification (H & E x 200) showing a central vein
(C) that is slightly dilated and congested. The wall of this vein is thickened
with slight cellular infiltration. Many of the blood sinusoids appear dilated
and congested with blood (arrow). (1) A higher magnification (H & E x 400)
showing the central vein with thickened wall that is infiltrated with
lymphocytes (C). Most of the hepatocytes are normal in appearance,
while blood sinusoids show slight dilatation and congestion (arrow head).
H: Haematoxylin; E: Eosin.

Group VIII: L-carnitine & olive oil and CCl4 (Figure 8 1, 11), showing a normal
sized portal area as well as central vein but with slight congestion with
thickened wall invaded with cellular infiltrates. Congestion is also
appeared in some blood sinusoids. Fibers of connective tissue are seen
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extending from the portal area outwards, its containing some cellular
infiltrates and site of hemorrhage. Most of the cells appear normal with
rounded vesicular nuclei and well defined nucleoli and only a very few of
them suffer from karyolysis.

Figure (8) (1) A higher magnification (H & E x 200) showing the fibers of
connective tissue extending from the portal area (P) containing some
cellular infiltrates and site of hemorrhage (arrow). The central vein (C)
appears congested with thickened wall invaded with cellular infiltrates,
although its size is normal. (ll) A higher magnification (H & E x 400)
showing the central vein (C) with congestion. Its wall is thickened
although its size is normal. Some of the blood sinusoids appear slightly
dilated with some congestion (arrow head). Most of the cells appear
normal with rounded vesicular nuclei and well defined nucleoli and only
a very few of them suffer from karyolysis (K). H: Haematoxylin; E: Eosin.

Group IX: vitamin E & olive oil and CCls (Figure 9 |, 1), showing slightly
dilated and congested blood vessels, central vein and portal vein. But with
no cellular infiltration or thickening of its wall. Slight hypertrophy of
Kupffer cells and congestion are seen in some of the blood sinusoids in-
between the hepatocytes. Very few cells show karyolysis or vacuolar
degeneration, while most of them are normal.

(1) ()
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Figure (9) (I) A higher magnification (H & E x 200) showing a central vein
(C) that is slightly dilated and congested but with no cellular infiltration or
thickening of its wall. Slight hypertrophy of Kupffer cells and congestion
are seen in some of the blood sinusoids in-between the hepatocytes
(arrow). Very few cells show karyolysis (K) while most of them are normal.
(I1) A higher magnification (H & E x 400) showing a part of portal area
containing a bile duct (B) and a portal vein (P). The hepatocytes are normal
in appearance except for a very few of them that show karyolysis (K) or
vacuolar degeneration (arrow). H: Haematoxylin; E: Eosin.
5. Discussion

Morphological changes were observed in the current work by CCLs are in
agreement with the results of Hussein et al., (2007) [21] who reported
similar pathological changes in the liver following CCls administration.
Protection by olive oil was ascertained by histopathological findings that
revealed improvement of lesions. Similar results showed by Hussein et al.
(2007) [21], who noted that the diet supplemented with olive oil
prevented the occurrence of severe hepatic steatosis. In addition, Ismail
et al. (2009) [22] conveyed apparently normal hepatocytes of hepatically
injured rats upon supplemention with olive oil. L-methionine affording
cytoprotection and lead to improvement of lesions. Similar results
showed by Charles Lieber (1999) [23], who reported that L-methionine
protects against liver cirrhosis and necrosis. Results of the present work
showed that L-carnitine, protected against changes in histopathological
findings that revealed improvement of lesions. Similar result was reported
by Demirdag et al. (2004) [9], who revealed that L-carnitine prevents liver
damage. According to the present study, coadministration of olive oil with
L-carnitine improved the protection. Vitamin E has protective effects
against liver damage and cirrhosis as evidenced by histological

|
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examination, effects which confirm those reported by Naziroglu et al.
(1999) [10] against liver cirrhosis. According to the present study,
coadministration of olive oil with vitamin E improved the protection
caused by the latter, an observation that could be explained on the basis
that olive oil provided an extra-antioxidant activity to that of vitamin E.
6. Conclusion
The olive oil when combined with other treatments significantly improved
the effect of each regarding protection against hepatotoxicity. The
present study necessitates a further investigation to emphasize the
effects of the used agents on human liver disease.
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Abstract

In this paper, as a result of the Unique Factorization Theorem in the
Number Theory, we can divide the set of natural numbers N to infinitely
many disjoint levels L}, i = 0,1,2, ... which contain infinity many numbers
except L, = {1}. We have established the basic concepts about the levels
such as: Comparison the numbers in all the levels, and the divisibility
relation between all the numbers of all the different levels. For
comparing, we have proved for any two levels L;, L; , where i # j, and for
any number a in the level L; we can find infinitely many numbers in the
level L; are bigger than a and vice versa for any number in the level L; .
For divisibility, we have explained with some theorems the divisibility
relation between the numbers that are in the same level and different
levels.

1 Introduction

If we have the set of natural numbers N, a, b € N we say that a divides
b (written a|b) if there is a natural number c such that b = ac. We say
that d € N is the greatest common divisor of a and b (written d =
(a, b)) ifand only if d|a, d|b and if c|d, c|b then ¢ < d. We say

thata € N isaprime number if and only if a > 1 and divisible by 1
and itself, we denote the set of prime numbers by P. If (a,b) = 1, then
we will say that a and b are relatively prime.

Lemma 1.1 [2] (a) Everyn € N, n > 1, is divisible by a prime.
(b) Every n € N, n > 1, can be written as a product of primes.
(c) There are infinitely many primes.

Lemma 1.2 For any prime numbers a4, a,, ..., a, an there is a prime
number b such that a;a, ...a,, < b .
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Proof: Let a,,a,,...,a, € p.By (Lemma (1-1),(c) ),there existb € P
1 1
suchthatal! < b,a} < b,...,al* < b,s0oa,; < bn,a, < bn,..,a, <
1 1 1
bn ,and a,a,..... a, < bn..bn, .S0a;a,..... a, < b.m

Theorem 1.1 [2] The Unique Factorization Theorem

Any natural number greater than one can be written as a product of
primes in one and only one way.

l.e.foranyn € N,n > 1 can be written exactly in one way in the form
n = p;'p,? .. p*,wheree; = 0,i = 1,2,....,k, each p; is prime,
and pi # pj . We call this representation the prime-power decomposition
of n.

Definition 1.1 (1) (@) Forany A € Nandn € N, A" = {a": a € A}.
(b) Forany A,B <€ N,AB = {ab,a € A,b € B,(a,b) = 1}.

Example 1.1:LetA = {1,2,3,4,6,7,8},B = {1,3,5,6,9}.
A% = {1,4,9,16,36,49,64}.
AB = {1,2,3,4,5,6,7,8,9,10,12,15, 18, 20, 21, 24, 30, 35, 40, 42, 63, 72}.

2 Levelsof N

Since any natural number up to one is prime or product of prime umbers.
Then, if we take the set of prime numbers in the set together, the set that
contains the product of all two prime numbers together, the set that
contains the product of all three times of prime numbers together, and so
If we continue in this way infinitely many times, then we will get
infinitely many disjoint subsets of N which are called the levels of the
natural numbers as they will be given in the following definition.

Definition 2.1 Let P be the set of prime numbers in N and let

L0={1}
L ={a:a€P} =P
L, = {aya,: a;,a, € P}

L, = {a1a; ..., : a4,a,,...,a, € P}
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Then we say that L;, where i > 0 levelsof N. a € N is a number in the
level L, ifa = plelpze2 pz" ,Where0 < e; < n,i = 1,2,...... k
ande; + e, +....+ ¢, = n. L, iscalled identity level.

Lemma2.1 (@) N = U2,L;.
(b)L;n Lj = ¢, wherei # j, (N2, L; = ).

Proof: (a) By the Prime-Power Decomposition Theorem, for any n € N,
n is a product of prime numbers, then n € L; for some L; and we have

n = Uj2,L;and N c U;2,L; and since L; c Nforalli = 0,1,2,....,50
U2oL; ©N. ThusN = U2, L;.

(b) Suppose that L; N L; # ¢, i # j, thenthereexists a € L; N L; ,a €
L;,a € L;, so aequal to the product of i times of prime numbers and
also equal to the product of j times of prime numbers, but this

a contradiction with the unique factorization of a, so L; N L; = ¢,Thus

NizoLi=¢ . A

Let A € P, we denote A™ = {a,a,....a, : alla; €
A are mutually prime numbers}, and (A(”))m = {(a,ay....a,)™:
all a; € A are mutually prime numbers}.

We can divide any level L;, where i > 2 as a union of disjoint finite
subsets of L;. In general, we can divide the level L,, as the following.

(i1) (i2) (i)

L, =V [(P/upiz  plu)" (Plaaplez | plak)™  (PJriplrz . pirk)
(Pinpie . piw) W (piapiza  pia)?  (pirpira . pirn) ] where
0 < ji1,J12s o Jikr 210 J220 s J2kor Jrts Jrzs o Jrko b1s Lp ey < 1, @Nd
AU [(Pinphe . piw) W (piapiz  pia)®  (pinpir  pin)®
(pinpi . piw) W (piapia | pia)?  (pirpire  pin) W] = ¢,
Example 2.1 L, = P2 u P®,

Ly = PPUP?PuPpP®
L,= P* UP3PU (P?)® y p2p@ y pW,

289 (2022 — sreewd) Qosdall 5 ool ) asd) — 5 pde ASEN Adud)



daalall dlae

Now if we multiply 4 € L, by 30 € L5, we get 120 € Ls,and 6 € L,,
9€lL, 69 = 54 € L,. So the multiplying two numbers of any two
levels that aren't L, gives numbers in a different level of them. On the
other hand, if we divide 210 € L, by 30 € L3, we get 7 € L,.
Lemma22ifa€l;,beL;. Thenab € L;,;.

Proof : Leta € L;, b € Lj, then a = a,a;...a;,and b = by b,...b; ,
where a,a,...a; € P,and by b,...b; € P, s0
ab = (a,a;...a;)(b1b;...b;)

= alaz...aiblbz...bj € Ll+].

Corollary 2.1 L, = Ly.Ly_4, Li.L; = Liyj,and Ly. Ly... L, = Ly

2

Lemma23lIfa€L; b€ Ljwherei <j, anda|b, theng ELi_;.

Proof: Leta € L;, b € Lj, then a = a,a,...a;,and b = by b,. .. b;, where
a;, ay,...,a; € P,and by, by, ..., b; € P, and since a|b, then there exists
¢ € Nsuchthat b = ac, ¢ = =222 and since

1b2..bj
a,, ay,...,a;, by, by, ..., by € P, then there exist by, by, ..., b; such that
each of them equal to one of ay, ay,...,a;. S0 ¢ = b;y1.b;15 ..... b €

Corollary 2.2 L

L; A
=L1,L—’i=Lj_iWherez<],L—:=L0.

Ln-1

Dividing N in to levels does not mean that the numbers that are in the
high levels are bigger than the numbers that are in the lower levels. For
instance, 128 € L., while we can find infinitely many numbers in all
levels L;, where i > 1 are bigger than 128.

Theorem 2.1 For any two levels L;, L; where i < j,andi,j = 1.

(a) For any a € L; there are infinitely many numbers in L; that are bigger
than a.

(b) For any b € L; there are infinitely many numbers in L; that are bigger
than b.

proof: Let L;, L; be any two levels, where i < j,andi,j = 1
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(@) Leta€L;,a=aya,...a; ,where a;a,...a; € P.

By (Lemma (1-1)(c)) we can choose prime numbers by4, b;5, ..., by; such
that a; < by4,a, < byy,...,a; < by;, SO

a < byi.bgy..... bi;j.bijiq1----- byj ,where by;yq,...,b1; EP .
bi1.bis..... bii-byjtq----. byj € Lj . Again, by (Lemma(1-1),(c)) we can
choose prime numbers by, by, ..., by, byiyq, ..., by such that

bi1 < byy, by < byy,..., by < by, byinq < byigq,...,b1j < byj, S0

a < byy.byp...b15.byi4q...b1j < byy.byye..byibyinq... byj.,
ba1.byy... by byiyq...by; € Lj . 1T we continue in this way, then we can

choose infinitely many prime numbers b,., b,,,...,b,;, v = 1,2,3...,and
bsi+1,bsi+2,---, bsj ,Where s = 1,2,3, ... such that

bll < b21 < b31 < eee < bkl < cee
b12 < b22 < b32 < < bkz <
b13 < b23 < b33 < eee < bk3 < cee

biiv1 < byiy1 < bgjpq < < by <

S0 a < b3y.b3y .....b3;.b3i0q. ... bsj <+ <

bi1.biy .- byj-byitq - byj < -+, Where

(bsy.bsg - bsibsiyy b)), oo, (babig o byi- biyq - byj) ... are
numbers in L; . Thus there are infinitely many numbers in L;that are
bigger than a € L;.

(b) Let b € L;, where b = by b, ... bj , by, b,, ..., b; € P. By (Lemma (1-
1)(c)) we can choose prime numbers a4, a,, ..., a;_, such that b; <

a,;, b, <a,,...,bi_; <a;_y,and by (Lemma (1-2) ) for b;, b; 4, ..., b;
there exists a € P such that b;. b;.; ...b; < a;, (a = ai). So

by.by ... bi_1b;.biyq ... bj < aj.a; .. a;_y.a;, Where a;, ay, ..., a;_1,a; €
L;. Also by (Lemma (1-1)(c) ) there are infinitely many prime numbers
a1, i, . SUCh that a; < a;; < a;; < +++, S0

bi.by ... bi_1b;.biyq ... bj < ay.ay ... Aj_1.0; < Aq1.03 ... Qj_q.0j3 <
a;.a, ... Aj_1.a;,, < -+ Where
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(ay.a5 ... a;_4.a;),(a;.a, ... a;_4.a;1),(ay.a, ... a;_4.a;,), ... are
numbers in L;. Thus there are infinitely many numbers in L;. that are
bigger than b € L;

3 Divisibility on L;'s

It is clear that any number in the level L; should be divide by

some numbers in the level L; where i < j, because the numbers that are
in L; are defined to be a product of prime numbers which are more than

the product of prime numbers that are in L;. Otherwise, for any two
numbers that are in the same level, it can't be each one of them divided by
the other one, because the product of their prime - power decomposition
are different in at least of one prime number. Also each number in the
level L; can't be divided by any number in the level L; where i < j,

because the numbers in L; are product of the prime numbers which are
less than the product of the prime numbers that are in L; .

Lemma 3.1 (a) For any a € L; there are finitely many numbers
in L; where i < j that divide a.

(b)a tb,b {a foranya,b € L,,, wherea + b

(c)b taforanya € L;,b € L;,j > I.

Proof: (a) Let L;, L; be two levels, where i < j,and leta € L; ,
thena = ay.a, ... a; , where a4, a,, .., € P, S0

a= a.dy..04;.(Aj41 -0 ),01.0; ...a;|a, where a;. a; ...a; €
L;. Also, a = a,.a; ... al-al-+1(a1.ai+2 ...aj), a,.as ..a;.a;.1|a,
where a,.as ...a;a;.1 € L; . If we continue in this way, then we
can write

a=a.ay..a_1. aj(aiaiﬂ aj_l); a;.a ... ai_laj|a,

where a;.a; ...a;_4.a; € L;.

Since a has only one prime-power decomposition, so there are
finitely many numbers in L; that divide a.
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(b) Leta,b € L,,a # b,thena = ay.a, ...a,, and

b = b,.b, ...b,, Wwhere a,a,, ...,a,, € P,and by, b, ...,b,, € P.
Suppose that a|b, then b = ca, ¢ € N, and if c = 1, then we
have a contradiction (a # b).Ifc # 1, then

b = c(ay.a, ...a,), c in the prime-power decomposition, so we
have a contradiction (b € L,).Thusa +t b.

(c) Leta € L;, b € Lj, where,j > i,thena = a;.a; ...a;, and
b = by.b; ...b; , where ay, ay, ...,a; € P,and by, by, ..., b; € P.
Suppose that bla, then a = c¢b, ¢ in the prime-power
decomposition, so (a € L;).Thusb ta. B

So far, we have proved that for any number n in the level L;there
are finitely many numbers in each level which is lower than L;
that are divide n. Now, the question is: how many number in
each level L; where j = 1 is relatively prime to n.

Theorem 3.1 (a) For any a € L;, where i > 1 there are infinitely
many numbers in each level that are relatively prime to a.

(b) Forany a € L;, where i > 1 there are infinitely many
numbers in each level that aren't relatively prime to a.

Proof: (a) Leta € L;, thena = a,.a, ...a;, where

ay,dy, ..., a; € P,and let A = {by.b; ... bj: by, by, ..., b; € P} s
an infinite subset of the level L; (A c L;,A # L;),

a;s # by, by, ..., b;.

Now, let b = by, by, ..., bj € A. If there exists ¢ € N such that
cla, c|b, c # 1, then its prime-power decomposition contains
some numbers that are in the set {a,, a,, ..., a;} and in the set A.
Since the factorisation of ¢ is unique, then some a;'s equals to
some b;’, but this is impossible, because a;'s # b;’, s0 ¢ = 1,
(a,b) = 1. Since b is an arbitrary number in A, and A contains
infinitely many numbers, then any number in A is relatively
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prime to a. Thus in each level there are infinitely many numbers
that are relatively prime to a, where a € L;.

(b) Leta € L;, then a = a4;.a4, ...a4;, Where a;1,a45, ..., a4; €
P,and let A = {by;.b13 ... byj: b1y, b1y, ..., by; € P} is an infinite
subset of the level L; (A c L;,A # L; ), such that for

bi1,b12, ..., b1k, 1 <k <i,jwehave a;; = byq,a42 =

b1, ..., a1k = by, then (a, byq1. by ... byj) # 1, wWhere

b11.by7 ... byj € A, and since A is infinite, then there are an
infinitely many numbers in L; that aren't relatively prime to a.
|
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Abstract:

Libya is one of the largest countries in the olive oil production
leading to generate massive amounts of olive-waste cakes during the
manufacture process every year. Therefore, this experimental study
aims to investigate the potential of olive-waste cake as a low-cost
natural source for preparation activated carbon (AC). The solid olive
oil mill residue was carbonized at 200 OC and chemically activated
using two methods including Model | (25% Zncl2) and Model Il (25%
Zncl2 + 25% H2S02) . To investigate the efficiency of prepared AC,
decolourization of methylene blue founded in an aqueous solution
was conducted. The effectiveness of this process was studied via key
parameters effects such as contact time, pH, and AC dose. The
achieved results showed that the decolourization using Model Il was
more than of Model I. The optimum values of pH, contact time, and
AC dose were 5, 120 min, and 2.5 g/L respectively. At these
conditions the maximum methylene blue removal was 75%. The
results indicate that olive-waste cake has a potential in future water
treatment applications due to its high adsorption capacity.

Keywords: Olive-waste cake, activated carbon,
methylene blue.

1. Introduction
Colour is the most clear indicator of water pollution. These coloured
waters usually generate from textile, pulp, and paper industries. About
ten thousand of different dyes and over 7x10° tons are generated in the
world every year [1]. Dyes are adhered to the material structure via
covalent bonds to give their colours [2]. The discharge of effluents
containing dyes into water receiving bodies can be toxic to aquatic life
[3]. Furthermore, light penetration through water can be decreased via
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dyes , leading to the lack of oxygen in water. Coloured waters are also
toxic to people and might cause several diseases such as skin irritation
and eye burn [4]. Among these dyes Methylene Blue is one of the most
dye used in the industry. Figure 1 shows the molecular structure of
methylene blue.
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OGN
H3C\N S \N/CH3

CH3 ® 3H20 CH3

Figure 1 Molecular structure of methylene blue
The treatment of colored water is usually conducted by
conventional ways such as adsorption [5] and biological oxidation
[6].
Activated carbon adsorption can be effectively used to treat
different kinds of water pollution which include dye removal [7],
the removal of metallic micro pollutants, organic compounds, and
pesticides [8]. Activated carbon (AC) is the most promising method
due to its safe use, cost-effective, and simple equipment design [9].
However, the cost of using this technique mainly depends on the
source of activated carbon used in this process. Therefore, the use
of agriculture wastes have been a significant economical solution
to this issue [10].
Various sources of natural materials have been widely used for the
industrial production of activated carbon such as coal, coconut
shell, and wood [11, 12]. Moreover, other agriculture by-products
were used including date stones [13], rice husks [14], peach stones
[15] and grain sorghum [16]. Regarding olive-waste cakes as a
source of activated carbon there has been a few studies that
covered this topic [17, 18].
In fact, Libya is one of the largest countries in the olive oil
production so there are massive amounts of olive-waste cakes
generating during the manufacture process every year. In general,
the olive oil production process generates about 20% of oil, 30% of
waste solids, and 50% of wastewater [19], According to [20], the
yearly average of olive-waste cakes production is about 200000
tons which can be varied from country to another. Beside the use
of these large amounts to produce activated carbon for water
treatment purposes it can also contributes to minimize the solid
wastes in the environment.
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The production of effective activated carbon depends on the
nature of raw materials and the preparation method. This method
includes physical and chemical procedures as well as key
parameters [21, 22]. Drying, grinding and carbonizing are the most
important steps of the physical treatment process that control the
porous size and surface area of AC. For chemical procedures
different chemicals have been used as a dehydrating agents such as
Zncly, (Zncl; + H2S03), KOH, and H3POa4 [23]. The general activation
procedures can be categorized as shown in Figure 2 [24].

Agricultural Waste | » Impregnation with reagent | I‘ » Carbonization » Washing and drying
- | |
r
Activated Carbon J( | Washing and drying Kt Activation }( { Impregnation with reagent 2

—

X

Application-Pollution control ’

Figure 2 A general method of preparation of activated carbon
from natural source.

Therefore, the present work aims to prepare activated carbon from
Libyan olive-waste cakes as a natural source. Furthermore, it
investigates key parameters affecting the efficiency of the
production process. Finally, the use of the prepared activated
carbon to remove methylene blue from water.

2. Materials and Methods

2.1 Materials and Equipment
All chemicals used in these experiments were checked for expire
dates. 30 ppm of methylene blue (Ci6H1sCINsS), 25% of sulphuric
acid (H2S0a), and 25% of zinc chloride (ZnCl,) were prepared. Figure
3 shows equipment used in this work including JENWAY 6300
Spectrophotometer, magnetic stirrer CAT M17.5.
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Figure 3 Spectrophotometer and magnetic stirrer

2.2 Preparation of activated carbon

Olive-waste cakes were collected from an olive oil mill located in
Gharyan, Libya. This solid residue was used as a raw material for
the production of activated carbon. The activation method can be
defined as physical and chemical processes that enormously
increase carbon surface area through removing hydrocarbons [19].
The process of changing the olive-waste cake into coal is called
carbonization while the chemical decomposition of by heating it
without oxygen is called pyrolysis [11, 14]. First of all, 500 g of olive-
waste cake was wished with distillated water and dried at 200 °C
for 180 min. Then the carbonized sample was crushed till became
homogeneous powder. After that the powder taken into a thermal
frying pan and covered by aluminium foil. This pan was put in the
furnace at 300 °C for 3hr in order to perform the pyrolysis step. The
carbonization material was again crushed to get more smaller
particles. For model | (25% of ZnCl;) Chemical activation was
performed using which mixed with the powder to make a paste.
Then the mixture was taken into the furnace at 100 °C and 30 min
for drying. Finally, the prepared activated carbon was washed using
distillated water and filtered to get the final form of the activated
carbon. Figure 4 shows the raw material of olive-waste cake and
prepared carbon.

L

T R - 0 o
(a) e T (h LI

Figufé 4 (a) Olive-waste cake (raw material), (b) Prepared AC

All above procedures were repeated for model Il (25% of ZnCl, and
25% H,S04). Both models were leaven to naturally dry for three
days at the room temperature.

2.3 Calibration curve of methylene blue
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Stock solution of methylene blue (1000 ppm) in distilled water was
prepared and stirred for 15 min for more homogeneous. Then,
different concentrations (5 ppm, 15 ppm, 20 ppm, 25 ppm, 30 ppm,
and 35 ppm) of methylene blue were prepared by diluting the stock
solution. The absorbance of these concentrations were measured
at  Amax=664 nm using UV/vis spectrophotometer (JENWAY 6300)
to get the absorbance equation for various concentrations. Figure
4 shows the relation between absorbance and concentrations.

3.5
3 y =0.0912x - 0.065
R? = 0.9874
g 25
& 2 -
2
S 15 -
o)
< 1 .
0.5
0 &

10 20 30 40
Concentration (ppm)

o

Figure 4 Calibration curve of methylene blue

2.4 Use of activated carbon (AC)

Two models of activated carbon (AC) were used to removal
methylene blue from an aqueous solution at pH 7. Two grams of AC
(Model 1) was added to 1L of 30 ppm methylene sample and
continuously stirred for 5 min before taking first sample for
degradation reading. Then five samples were taken at 15 min, 45
min, 90 min, 120 min, and 150 min respectively. To study the effect
of pH and the initial concentration of AC the above steps were
repeated for various values. Furthermore, the same procedures
were implemented for AC (Model I1).

3. Results and Discussion

3.1 Comparison between Model | and Model Il

The efficiency of methylene blue decolourization for each condition
at fixed time interval was determined. The removal percentage of
the colour from wastewater was calculated using the following
equation:

Decolourization (%) = [(Co— Ce ) /Co] x 100
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(1)

Where, C, and Ce are the dye concentration at initial stage

and equilibrium stage respectively (ppm).

To investigate the influence of acid addition on the preparation
method of AC, two models were used at the same conditions (2 g
AC, pH 7, 150 min) to Decolourization of 30 ppm methylene blue.
Figure 5 shows the obtained experimental results of this
comparison.

100 -+

90 -

80 -

70 A

60 -

Dye removal (%)
Ul
o

40 -
30 -
—o— AC Model (I)
20 -
10 - —— AC Model (II)
0 . T T T T T T T 1
0 20 40 60 80 100 120 140 160

Time (min)
Figure 5 Comparison between AC models | & Il (pH 7, 2 g/L AC, 30
ppm MB)

It can be seen that the activated carbon treated with sulfuric acid
was more effective than zinc chloride alone. This result might be
due to lower the total ash content of the carbon and more dry of
water content. Acid washed activated carbon is desirable for
treating drinking water and food grade applications [16].
Furthermore, the maximum decolourization for both models was at
120 min of contact time.
3.2 Effect of AC dose
The influence of the initial concentration of activated carbon on the
dye removal was investigated. In this part the model Il was used to
study this effect due to its higher efficiency comparison to model I.
Different initial AC doses was used at following conditions involving
30 ppm of methylene blue, free pH, and 150 min contact time.
Figure 6 shows the obtained results and can be clearly seen the
removal efficiency increases with increasing AC concentrations and
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the maximum value was at 2.5 g/L then the decolourization
percentage started decreasing which might be due to unsaturated

active centers.

Dye removal (%)

100
90
80
70
60
50
40
30
20
10

0

T 72
T 68.2

0 0.5 1 1.5 2 2.5 3 3.5
AC dose (g/L)

Figure 6 Effect of AC dose on methylene blue adsorption (Model Il,

30 ppm MB, and 150 min)

3.2 Effect of pH

pH is a key parameter playing important role in adsorption
processes. Influence of pH on the removal of methylene blue from
the synthetic wastewater was investigated. The adsorption of the
dye onto the surface of activated carbon is mainly affected by the
surface charge in other world the value of pH. Figure 7 shows the
achieved results of the pH effect on the dye adsorption onto AC
(Model Il) from aqueous solution.

100
90
80
70
60
50
40
30
20
10

0

Dye removal (%)

75

pH

Figure 7 Influence of pH on the adsorption of 30 ppm methylene

blue (2.5 g/L AC Modell Il, 120 min)
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It can be seen that the maximum removal efficiency was detected
at pH 5, meaning the surface has a positive charge due to excess
protons in the solution. It is known that the decrease of pH value
leading to rise in the H* concentration in the aqueous solution and
the activated carbon surface gains positive charge by absorbing H*
ions. As a result when the adsorbent surface is positively charged
the dye species own a strong attraction with positively charged of
the carbon surface [12]. Above this optimum pH value, adsorption
of the dye decreased which might be due to weakening of
electrostatic force of attraction between adsorbate and adsorbent.
4. Conclusions

The achieved results of the present work show that the activated
carbon prepared from Libyan olive-waste cake has a good potential
for dye removal from aqueous solution. The chemical activation of
activated carbon via zinc chloride with sulphuric acid is more
effective than zinc chloride alone. The adsorption is significantly
dependent on pH and the initial dose of the activate carbon. The
acidic medium is found to be suitable for the dye adsorption onto
prepared activated carbon. Olive-waste cake as a natural source
and low cost adsorbent of activated carbon is promising to be
efficient for other water treatments due to its high adsorption
capacity.
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Analysis of fluoride concentration of bottled water and

natural water in Libya
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ABSTRACT:

Background and aims: Fluoride (FL) is considered the most
significant material in the practice of dentistry because of its effectiveness
in preventing dental caries. Indeed, water fluoridation has been
recognized as one of the major public health accomplishments of this
century (1). Epidemiological studies in the Western world indicate that
dental caries among children and young adults had reduced during the
last years (2). The reason for this decline is the availability of FL from
multiple sources. This study sought to measure the FL concentration of
public water supply in comparison with some brands of bottled water
available in Libya. Material and methods: Eleven samples of different
brands of bottled water were purchased from local stores, three different
samples of water from water desalination stores and seven samples of
natural water sources (groundwater and rainwater) were evaluated for FL
content. All samples were collected in 1 litter containers. The FL content
in part per million (ppm) was determined using DR900 multiparameter
portable colorimeter. Results: This study’s results indicate that there are
considerable variations in the FL concentrations of the samples of drinking
bottled water and natural water, ranging between 0.01 and 0.75 ppm. FL
content of water was below the optimal level to prevent decay in most
samples. The recommended optimal level of FL in drinking water advised
by the US Department of Health and Human Services and the US
Environmental Protection Agency (EPA) is 0.7 ppm (3). In addition, the
World Health Organization (WHO) recommends values for FL levels in
drinking water to be between 0.5 and 1.5 ppm (4), and the Center for
Diseases Control has recommendedvalues between 0.7 and 1.2 ppm
corresponding to the regional temperature (5).

Keywords: Fluoride concentration, Bottled water. Fluoridation. optimal
concentration of fluoride. Tap water.
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INTRODUCATION

FL is the ionic form of fluorine, the thirteenth most abundant
element in the earth’s crust which together represent about 0.06—
0.09 percent of the earth’s crust. It is released into the environment
naturally in both water and air. Its concentration in water is variable
(6,7). FL is found at significant levels in a wide variety of minerals,
including fluorspar, rock phosphate, cryolite, apatite, mica,
hornblende and others.

Fluorine is the lightest member of the halogen group and is
one of the most reactive of all chemical elements. Therefore,
Fluorine in the environment is found as FL. FL is a natural mineral
and abundant element that can be found in soil, water, tea and
food for example fish (2-5 mg kg—1) and meat (0.2-1.0 mg kg—1)
(8). Dietary FL is absorbed rapidly in the stomach and small
intestine. One-quarter to one-third of the absorbed FL is taken up
into calcified tissues, whereas the rest is lost in the urine (9) In bone
and dental enamel, FL can displace hydroxyl ions from
hydroxyapatite to produce fluorapatite or fluorohydroxyapatite.
About 99% of total body FL is contained in bones and teeth (10).

FL plays an important effect in the practice of dentistry
because of its role in preventing early dental caries, especially in
children under 6 years by re-mineralizing and rebuilding the weak
tooth enamel and slowing down the loss of minerals from tooth
enamel (11). FL produced synthetically for use in mouthwashes,
toothpaste e (1.0-1.5 g kg—1 FL), FL solutions and gels for topical
treatment (0.25-24.0 g kg—1 FL and FL tablets (0.25, 0.50 or 1.00
mg FL per tablet). FL reduces caries in three ways, it reduces and
inhibits the dissolution of a

However, dental fluorosis happens when FL consumptions
are high while the teeth are still forming (13). This results in the
appearance of white or brown spots or streaks on the surface of
teeth without any other symptoms. FL content of 0.7 ppm is now
considered best for dental health. A concentration that is above 4.0
ppm could be hazardous (14).

Dental caries remains one of the most prevalent diseases
worldwide. The high consumption of sugar and inadequate
exposure to FL are the major reasons for this widespread disease.
It affects 60% to 90% of school children and continues to older age
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(15). Dental caries prevalence in 12-year-old Libyan children was high, and
the mean decay-missing-filled index (DMFS) was low compared with other
developing countries, but higher than the WHO goal for the year 2020.
(16)

The world health organization (WHO)recommended maximum
permissible limit of FL in drinking water meets the national standard limit
and is confined to 1.5 mg/L in drinking water, concentration of FL beyond
1.5 mg/L has been classified as FL pollution of groundwater (17)

Groundwater is widely used for domestic needs. The concentration
of FL in groundwater varies considerably due to various factors such as
lithology, residence time, dilution, seasonal changes, and local pollution
caused mainly by anthropogenic sources such as industries, oil refineries,
coal burning seasons, or leakages in the aquifers (18,19,20). FL
contamination of groundwater is a global issue affecting several million
populations in Asia, Africa, and the United States of America. (21). Some
researchers have studied the relationship between FL concentration and
water-rock interaction in various aquifers. Fluorite (CaF2) has generally
been considered a dominant source of groundwater FL. The most
important mechanism of release of FL is ion exchange facilitated by the
presence of calcium carbonate and clays in the aquifer. (22)

Bottled water is currently, circulating alongside other food
products in the markets in both developed and developing countries,
including Libya. The consumption of bottled water in Libya has grown
obviously in the last few years, with an increasing number of bottled
water brands available in the market. People in general, believe this
source of water is healthier and has a low risk of contamination with
pathogens, so it is more suitable for daily intake, especially for children.
(15) The reasons for utilizing bottled water vary summarized from
previous studies, which showed that smell, appearance, taste and
convenience are more important factors to explain the consumers’
preferences than health features related (23).

FL-related health and environmental concerns have reached an
alarming proportion in many regions of the world. The occurrence and
development of endemic fluorosis have their roots in the high FL content
in the air, soil, and water. The significance of FL in water has always been
a subject of debate. The aim of the present study is to evaluate the FL
content of natural water as well as some available commercial brands of
bottled water in Libya.

MATERIALS AND METHODS
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In total, 21 samples of locally water sources, bottled water,
desalinated water and groundwater were collected by the authors from
different places in Libya. The 13 samples of bottled water brands chosen
were the most commonly consumed (Dajla, Alnabe, Rahaf, Alrabie,
Alsaaqi, Aleata, Alnabe aslsafe, Alsagie, Rayfe, Alhaia, Manbahe Alslahat,
Manbahe Alatha and Aqua), while the three samples from the water
desalination stores and the five samples of natural water were selected
randomly. The ground water sources that included in the study were
(Alajnaf ground water, algawasem ground water, groundwater in ben
achour and Alnahr alsenaie (Industrial river water). Samples from rain
water collected for comparison. Samples of water were filled in sterile
bottle contained 1 liter. each numbered with a key retained only by the
investigators. Because the laboratory technicians were blinded to the
type of water contained in the samples, any potential bias was eliminated.

All samples send to Environmental Remediation Center in Gharyan,
which has Central Water Laboratory Gharyan. The FL concentrations of
the 21 samples were determined by using the DR900 Multiparameter
Portable Colorimeter (Figure 1). The data obtained in mg/l were inserted
into tables and bar chart, mean value(m) for bottled water and natural
water was calculated by dividing the sum of all values in a data set by the
number of values for comparison of the results.

Figure 3: The DR900 Multiparameter Portable Colorimeter.
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Results:

FL concentration in samples ranged from 0.01 to 0.75 mg/L.
In 21 samples analyzed, the FL concentration (mg/L) ranged from
0.01-0.4 mg/L in 17 (81%), 0.4-0.75 in 4 (19%). Among the bottled
brands and desalination water evaluated, all results were under-
fluoridated, (desalination water store in Gharyan, desalination water
store in Ben Achour, Alrabie, Aqua, Al haia, Rahf, desalination water store
in Almansura, Alsaaqi, Alsagie, Alnabe, Dajla, Manbahe Alatha, Manbeah
Alsalahat ),itis ( 0.01, 0.02, 0.03, 0.03, 0.04, 0.06, 0.06, 0.08 ,0.09, 0.09,
0.12, 0.16) ppm respectively. Mean value of these records is m=0.049.
(Table 1)

Only 1 sample of natural sources was below the recommended
level of FL with 0.03 mg/I (rain water at Yafrin city), other 4 samples of
natural groundwater established (0.4, 0.61, 0.72, 0.75 ) ppm (Alnahr
alsenaie water, Groundwater in Be Achour, Groundwater in Algawsim,
Aljanve Groundwater) respectively. The mean value of all natural water
samples is m=0.502. Table 2

Table3 demonstrates the fluoridation of each sample according to
WHO classification with 0.5-1.5 ppm range, the data showed that all
bottled water and rain water were under-fluoridated, while the ground
water samples were fluoridated. Figure 2 shows information about the
obvious different FL contents between the samples, and it is clear how
the natural groundwater containing the concentrations of FL
recommended by WHO. Therefore, no possibility of fluorosis because this
concentration of FL is beneficial for calcification of dental enamel
especially for children below 10-year age. The most alarming condition
was seen in all bottled water samples where FL concentration was below
0.2 mg/L.

Number | Real Name FL(ppm)

1 Dajla 0.09

2 Water store in Gharyan | 0.01

3 Water store in Ben 0.02
Achour

4 Water store in 0.06
Almansura

5 Alnabe 0.09

6 Rahf 0.06

7 Alrabie 0.03

8 Alsaaqi 0.08
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9 Aleata 0.12
10 Alnabe alsafe 0.09
11 Manbeah Alsalahat 0.16
12 Alsagie 0.08
13 Manbahe Alatha 0.12
14 Rayfe 0.10
15 Al haia 0.04
16 Agua 0.03
Table 1: The flouride concentrations of the bottled and desilnated water.
Real Name FL(ppm)
Number
1 Aljanve Groundwater 0.75
2 Groundwater in Algawsim 0.72
3 Groundwater in Be Achour 0.61
4 Yafrn rain water 0.03
5 Alnahr alsenaie water (Industrial 0.5
river water)

Table 2: The flouride concentrations for the natural water samples.

Number | Real Name 0.5-1.5 ppm
classification by
WHO
1 Dajla Under-
fluoridated
2 Water store in Gharyan | Under-
fluoridated
3 Water store in Ben Under-
Achour fluoridated
4 Water store in Under-
Almansura fluoridated
5 Alnabe Under-
fluoridated
6 Rahf Under-
fluoridated
7 Alrabie Under-
fluoridated
8 Alsaaqi Under-
fluoridated

|
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9 Aleata Under-
fluoridated
10 Alnabe alsafe Under-
fluoridated
11 Manbeah Alsalahat Under-
fluoridated
12 Alsagie Under-
fluoridated
13 Manbahe Alatha Under-
fluoridated
14 Rayfe Under-
fluoridated
15 Al haia Under-
fluoridated
16 Aqua Under-
fluoridated
17 Aljanve Groundwater fluoridated
18 Groundwater in fluoridated
Algawsim
19 Groundwater in Be fluoridated
Achour
20 Yafrn rain water Under-
fluoridated
21 Alnahr alsenaie water fluoridated

(Industrial river water)

Table 3: classification of the samples according WHO classification
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Figure 2: The fluoride concentration in the 21 samples.

Figure 3: Descending FL concentrations for the levels above 0.5 ppm.

Discussion

Fluoridated water is generally regarded as a safe and
accessible way to prevent dental caries, making the tooth more
resistant to acid attacks that produced from bacteria in the mouth.
(10), The increased incidence of dental caries in Libya has made the

|
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determination of FL levels in different sources of water an important
issue, this study demonstrates that was a significant difference between
the mean value.FL level of natural water (m=0.502 ) and bottled water
(m=0.049ppm).

Throughout all the bottled water samples collected the lowest and
the highest FL contents were seen to be 0.01 ppm and 0.16ppm,
respectively. And these results indicated that the concentration of FL is
below the advised level for the prevention of tooth caries (24). In
comparison with groundwater samples where the FL concentrations
ranged between 0.5 to 0.75 ppm which is considered an optimal level .
The minimum concentration (0.01 ppm) was recorded for sample from a
water desalination store in Gharyan city and the highest concentration of
0.75 ppm was found in Alajnaf groundwater.

The actual FL levels of bottled mineral water were significantly
lower than the standard level.The replacement of ground water
consumption by bottled water can represent a risk for child dentition
according to the FL concentration (25). The U.S. Centers for Disease
Control listed water fluoridation as one of the ten great public health
achievements of the twentieth century (26).

Bottled water should be required to meet the same standards for
FL levels as ground water, as it makes up a significant proportion of the
water consumed by the public, 80% of the natural water fell within the
required FL range recommended by the WHO, compared with 0% of the
bottled water samples, the 20% of natural water that did not contain the
optimal FL concentration was rain water, indicating that the deposition of
FL in water comes from soil and coal-fired power plants .

Figure3 showed the highest FL concentrations in all samples, we
can have noted that only natural ground water was having an optimal
range of FL, Alajanve grownd water followed by Groundwater in Algawsim
and Groundwater in Ben Achour, the records were 0.75ppm, 0.72ppm,
0.61 respectively.

In comparison to a data that collected in other studies locally and
globally, a study performed in the eastern north side of Libya collected
from eighteen samples of ground water sources, showed that FL
concentrations ranged between 0.10-1.4 mg\L (27). In Lebanon a study
established small doses of FL in the highest selling bottled water (less than
0.3 mg/I) (28) And there was a significant difference between the mean
FL level of tap water (0.229 £ 0.079 ppm) and bottled water (0.111 +0.122
ppm) in a study sought to measure the FL concentration of public water
supply in comparison with commercial brands of bottled water available
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in Tehran, Iran, the authors suggested this might be attributed to
the type of local soil and its mineral content (29).
Conclusion:

The results indicate that the actual FL levels in the bottled
and desalinated water were significantly lower than WHO standard
of FL, it is obvious that water as it is now cannot play any role in
caries prevention, suggesting that the manufacturers need to
enhance their commitment to high standards and pay more
attention to the level of FL, as it makes up a significant proportion
of the water consumed by the public.

So we are advising the use of topical FL, and recommending
more collaboration between pediatric dentists and pediatricians
through education programs and oral examination of the children
during their first year of life to improve oral Parents must be
strongly advised to apply an age-related amount of toothpaste and
assist/supervise tooth brushing, the use of FL must be balanced
between the estimation of caries-risk and the possible risks of
adverse effects of the FL. FL use is considered safe when the
manufacturer’s instructions are followed.
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