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Uaeall L) Ay yhll ((EXP) &) 4y shall ((ACC) AxaS) il Ay ylall 4 5 &l all 038 (3 Aadiiunall (3 dally T jlie il Juadl e
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el 23 gl S BT (3l i (S LalS apmy ¢ 1 5ally (3 ey i) A5 Aaladll el (o G5 psee o i) 483 (i
([17] Afall sl ia sa 58

®) ro(k) = Xo(k) — Xo(k) k = 2,3,...,n

s ALkl Alail) Aal o X () s

Aa i) dail) a2 X (k)

sl Sh il A8y Gaplia (o e
:(Mean Absolute Error (MAE)) ¢l Usdl i gia (1
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(P > 0.05) waall & )l cilive Lo cidal il o )¥) ¢SV g Adilean) Vs @3 (3558 22 58 Y 43l a5 (P-value) AV (s sia
b (a9 olae aila e oy lae

A Al 3ae ey guls (o g olaad ALEN jaliall and 45 5l6a 33 Jgaa

. i (o) bau gl 455 5 138 04,95 Uasl) il ady) S gl ) .
AN ssias g50s confidence interval for mean & Jbaall § ) beal) aal) gl Apaldd
P-value = s =" N P Parameter
Sselasl DN Std. error  Std. deviation Mean
1.864 1.540 0.078 0.384 1.702 24 ke
2.016 1.629 0.093 0.458 1.823 24 Jod
2.097 1.719 0.091 0.447 1.908 24 sl
0.000 Pb
1.434 1.175 0.062 0.305 1.305 24 s
1.828 1.421 0.098 0.482 1.625 24 sds
1.574 1.250 0.078 0.384 1412 24 el
0.274 0.057 0.052 0.257 0.166 24 ke
0.267 0.049 0.052 0.257 0.158 24 Jod
0.298 0.086 0.051 0.251 0.192 24 sl
0.973 Cd
0.319 0.053 0.064 0.315 0.186 24 s
0.274 0.053 0.053 0.260 0.163 24 s
0.213 0.049 0.039 0.193 0.131 24 el
0.409 0.283 0.030 0.148 0.346 24 ke
0.355 0.247 0.026 0.128 0.301 24 Jod
0.037 0.496 0.368 0.030 0.151 0.432 24 sl Zn
0.509 0.375 0.032 0.158 0.442 24 s¥m
0.557 0.239 0.076 0.376 0.398 24 s

46



!_\3 g2aMog L — 86l guslo (o950 donllanadl esall L3 pall ol (3 AL polial] and) JleasSl (Sgiomall dualys

ey ERISURSINST
} i (rand) Jau gl 455 3 18 04095 Uasl) il _ady) S gl . .
AW s 9506 confidence interval for mean & Jaall & aall bl aall gsd) - Apaldd
P-value _ _ v SO i N P Parameter
SleYaall Y aal) Std. error  Std. deviation Mean
0.348 0.246 0.024 0.119 0.297 24 sl
0.846 0.693 0.037 0.181 0770 24 (s
0.888 0.706 0.043 0.214 0797 24 i
0.928 0.741 0.045 0.221 0835 24 s
0.245 Cu
0.767 0.657 0.033 0.166 0.727 24 i
0.931 0.773 0.037 0.186 0852 24 w
0.908 0.741 0.040 0.196 0.825 24 sl
1.047 0.855 0.046 0.227 0951 24 wb
1.136 0.944 0.046 0.227 1.040 24 did
1.124 0.931 0.046 0.227 1.028 24 sk
0.007 Fe
1.009 0.873 0.032 0.160 0941 24 ¥
1.360 1.018 0.082 0.404 1189 24 s
1.275 1.019 0.061 0.303 1147 24 ol

Crlall Jalas SLas) 3 ke e A5 el s ¢ aalia Ay jell i) Al 53 Jab e Bl 5l 3aad gl A 45 5lia 6l ya] 3
<3 8 @lia o) a5 (P-value) AVall (s sivee da JA (e ¢(3) Jsaall b LS i) cailS 5 (one way ANOVA) olai¥) (salal
eyl &5 LS sl G sa olpe (3 i 3 ga g ade e Ja L §(P<0.05) bl il Al jall (e el A (0 Ailian) AV
slaa¥) galal cplall Jalas SLaa) alasiuly £ )il o) ) a3 G ¢a gaaalSI A el ol yurill 28yl Gl Hall saad A3l e (g A5 5l
AYa @ld Gap aa s Y 4l axd (P-value) AVl (5 s Gad DA ey ¢(3) dsaall L LS milaill culS 5 (one way ANOVA)
230 G A lie o) sa) o ey | gulis (2 g slae (8 Oy 3 sa 5 Gle Ju Lae ¢(P>0.05) posped S Al 5l (e el 2l oy dilian]
il (one way ANOVA) olasy) ga\;i ROl S N AN g P F S S NP IS EN [P FUIVEN PV [E R R Ve W T |
i 31 Al all 5 358 (e eedil Ay Ailan) AV 3 (3558 llia o) 2a3 (P-value) AVl (s sise ad e 5 ¢(3) Jsaadl 3 LS il
5l Galatll ol yual A 5 A a1y 35l o) ja) o3 LS puis (s olie (B il i3 2 gm g aae () i Les §(P<0,05)
Aad 5 (3) dsaadl 3 LS il il (one way ANOVA) slai¥) alal il Jilas Ll alasiuly 23 il ol jal 5 Cas
35ns o Ju lae §(P>0.05) oelaill 5ol (e el A oy Ailian] AV <3 (358 2 58 Y 4l axs (P-value) AVl (s st
i) Ay g A5 5aall ol a3 tapanll Ay el < jurl) sl ) Al el & jla o) ja) 5 LS sulis (0 olae b s
3258 Y 43l ani (P-value) AVl s stuss JU& (g0 5 ¢(3) dsaad) (8 LS ilidll iS5 (0ne way ANOVA) slaill gkl cplall Jilas
smls s alie (B St 3ga s pae ) ey Les (P<<0.05) sl Al jall 3l 5l e dY) (g Aileasn) WY <l (358

SN aloe (A AL jualiall 3 5 ool 14 Jpia

(mg/L) 38 A  paidl | (/L) JSA maldl | (MQ/L) SSAN i)
2.50 asfial 1.00 o stall 0.20 EEEN]
0.20 Jsall 5.00 pstia g 0.50 sl
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%  glsi¥las Form of Life skall Js& by
9.1 6 Chamaephytes fabugially 1
45 3 Cryptophytes (Geo.) — dsaji s 2
6.1 4 Hemicryptophytes 44w clis 3
78.8 52 Therophytes Adss iy 4
15 1 Parasitic bl s 5

100 66 & gaxall

60

@ Chamaephytes 50
B Cryptophytes (Geo.)
O Hemicryptophytes

O Therophytes 40

B Parasitic

30
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Blaad) Jusai

Al dahia 8 All) ¢ ) 53U sLall JISal 25 Jeil

(Dicotyledons) 4alill 4l clilall dul ,l dikaia 8 sball JISET5 43l ¢ 531 14 Jgaa

lall Jei el st ALuadl) Al as) g
Therophytes RA)R Amaranthaceae  Amaranthus viridis L. 1
Therophytes peadl (g Lk Apiaceae Ammi majus L. 2
Chamaephytes 4B Apiaceae Pituranthos tortuosus (Desf.) Benth. 3
Therophytes 85 Asteraceae Achillea santolina L. 4
Therophytes gladlgl S Asteraceae Anthemis secundiramea Biv. 5
Therophytes sl (e Asteraceae Calendula tripterocarpa Rupr. 6
Therophytes dali -y 5 Asteraceae Centaurea alexandrina Delile 7
Therophytes Ol 8 Asteraceae Chrysanthemum coronarium L. 8
Hemicryptophytes asd A Asteraceae Cynara cardunculus L 9
Therophytes binac Asteraceae Launaea resedifolia (L.) O. Kuntze 10
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Hemicryptophytes agm—3ad Asteraceae Onopordum arenarium (Desf.) Pomel 11
Therophytes Asteraceae Reichardia tingitana (L.) Roth. 12
Therophytes e Asteraceae Senecio gallicus Chiax 13
Therophytes alag Asteraceae Sonchus oleraceus L. 14
Chamaephytes lall A Boraginaceae  Echium angustifolium Mill. 15
Chamaephytes sl Jas Boraginaceae Echium horridum Batt 16
Therophytes B lall — SUaLl Brassicaceae Brassica tournefortii Gouan 17
Therophytes BRI Brassicaceae Capsella bursa-pastoris (L.) Medik. 18
Therophytes o Brassicaceae Didesmus aegyptius (L.) Desv. 19
Therophytes Brassicaceae Diplotaxis muralis (L.) Dc. ssp. Muralis 20
Therophytes plalil) Brassicaceae Enarthrocarpus clavatus Del.ex Goder. 21
Therophytes 5_ladll Brassicaceae Matthiola fruticulosa (L.) Maire 22
Therophytes Ll Brassicaceae '\L/Ioar:;?;l; II;)ngipetaIa (Vent) Dc. ssp. 23
Therophytes s dad Brassicaceae Sisymbrium irio L. 24
Therophytes one Caryophillaceae  Spergula fallax (Lowe.) Krause 25
Therophytes ol Js Caryophillaceae  Vaccaria pyramidata Medik. 26
Therophytes one Chenopodiaceae  Bassia muricata (L.) Aschers. 27
Therophytes Apac Chenopodiaceae  Chenopodium murale L. 28
Cryptophytes Gale Convolvulaceae  Convolvulus althaeoides L. 29
Chamaephytes A Fabaceae g\;g;/(r:(r)lllobium uniflorum (Dence.) Jaub & 30
Therophytes Claall 8 Fabaceae Astragalus asterias Stev,ex Ledeb 31
Therophytes Ay S— s 2 Fabaceae Astragalus boeticus L. 32
Hemicryptophytes ) ERIpe Fabaceae Astragalus cabrinus L. 33
Therophytes Fabaceae Astragalus peregrinus Vahl 34
Therophytes Chanll s gda Fabaceae Hippocrepis multisiliquosa L. 35
Chamaephytes Fabaceae Lotus cytisoides L. 36
Therophytes Jioad o8 Fabaceae Lotus halophilus Boiss & Spruner. 37
Therophytes Ja Fabaceae Medicago disciformis Dc. 38
Therophytes Ja Fabaceae Medicago littoralis Rohde ex Loisel 39
Therophytes idabia — oy Fabaceae Medicago sativa L. 40
Therophytes Ja Fabaceae Medicago minima (L.) Bartal. 41
Therophytes G shain Fabaceae Melilotus indicus (L.) All 42
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Therophytes JUTEN Fabaceae Vicia sativa L. 43
Therophytes ples (Ll Fabaceae Vicia villosa Roth. 44
Therophytes BPNIFERItW Fumariaceae Fumaria officinalis 45
Therophytes JI sl daas Geraniaceae Erodium cicutarium (L.) L’Herit 46
Chamaephytes a3l Lamiaceae Salvia lanigera Poir. 47
Therophytes B Malvaceae Malva aeygptia 48
Therophytes BT Malvaceae Malva parviflora L. var parviflora 49
Hemicryptophytes SIS Malvaceae Malva sylvestris L. 50
Parasitic Al Orobanchaceae  Orobanche schultzii Mutel. 51
Therophytes Use A Papaveraceae  Papaver hybridum L. 52
Therophytes Ose A Papaveraceae Papaver rhoeas L. 53
Therophytes all Plantaginaceae  Plantago lagopus L. 54
Therophytes S5l Gy Polygonaceae ~ Emex spinosa (L.) Campd 55
Therophytes skl e Primulaceae ér;igillis arvensis var. coerulea (L.) 56
Therophytes die Ranunculaceae  Adonis dendata Delile. 57
Aalal) dota cbolall 4l Aidaie A sLad) QST Al g1 531 15 Jgan
slalf J<& Aaall and) Apadl) Al an) A
Cryptophytes CHes Alliaceae  Allium nigrum L. 1
Cryptophytes <83l Juay — cugilS Liliaceae ~ Muscari comosum (L.) Mill. 2
Therophytes SRS Poaceae  Avena fatua L. 3
Therophytes A e Poaceae ~ Bromus rigidus Roth. 4
Therophytes Os)—4S,s Poaceae  Cutandia dichotoma (Forsk.) Trabut 5
Therophytes . o —Jdll j=i  Poaceae  Hordeum murinum L. 6
Therophytes Aalall Poaceae  Lolium rigidum Gaud. 7
Therophytes SE'S) Poaceae  Phalaris minor Retz. 8
Therophytes dag Poaceae  Stipa capensis Thunb. 9
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5 Lany s (aliaall e e 5 (16) Lae &l Cim Jseanall me faal 55 Jiladll ST 4 (Fabaceae) 4l sidl Aluadll of 2o Cua
licis (Brassicaceae) dxslall Aluaill Gllb sy ciels & de 5 (11) Giiliall e Lol i ae &l Cus (Asteraceae) 4 el dluadl)
(G Jilaadl) iy 5 ¢ ilial) e £ 5 (7) el U (Poaceae) Akl Abaill Lkt s o semnnall il il o 1 531 (8) 2
(6 JS8) (6J522) [10615¢12] Apllh ) slal) e Lgchi sl s LS ¢ gumnall Jailo Jath aal 5 ¢ 5 e
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S. Ali, S. M .H Jafri. Flora of Libya. Vols.1-144. Botany Department, El-Faateh University, Tripoli.
1976-1988.
S. Ali, S. M .H Jafri. Flora of Libya. voles 1- 24. Department, El-Faateh University, Tripoli. 1976-1977.
M. A. Alaib, & N. O. El-Shakhy. Weed Flora of Great Man-Made River Agriculture Project (Sirte).
2008.
A. A. El-Gadi, Flora of Libya. vole. 145. Department of Botany, El-Faateh University, Tripoli. 1988 -
1992.
F.B Erteb. A key to the Families of flora of Libya. Tripoli intl. scientific Bookshop Tripoli - Libya and
Intl. pub. & Dist. House Cairo — Egypt. 1994.
H.El-Taguri, & A. El- Mogaspi & Y. El- Barasi. Weed flora of man-mada river agriculture project
(Masiklo), Libyan Journal of Science & Technology, 11:12020 pp 61-64. 2020.
S.M.H Jafri, and A. A El-Gadi. Flora of Libya. Al Faateh University, Faculty of Science Department of
Botany, Tripoli — Libya. 1977 — 1988.
R.L Smith, and T.M Smith. Ecology and field biology: sixth edition. Addisn Wesley Longman, San
Francisco. 2001.
W.M Stall, C.M Hutchinson. Institute of food and agricultural sciences. University of Florida. This
document is fact sheet HS — 194, one of a series of horticultural sciences department, Florida cooperative
extension service. 2003.
A.G. Thomas. Weed survey system in Saskatchewan for cereal and oilseed crops. Weed Sci 33, 34-43. A
quick guide, PNW, Weed management handbook. 1985.
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(Bl eall) jpandl cilie @l 3l 58 51 g jbmall il W 5 ¢ baad) das siall 5 (AW 5 YD aall) aall c (1) saal)
Clie Bl juaie 38 5 el o aa g s (S cuie (JE ) (Sterilgarda) e seasll cilie 5 (S cie (U )
pas b yeaiell 3€ 5 el S Lay ¢ il/aale 12,37 JLdl 8 385 By il/pake 14.04 (Ao el alll il jpac
Al peainl Slan ) Jdaill il il laale 7.23 uall (& S 5 BBy sil/aske 12,30 (Sterilgarda) sy s e
G sinsn 2 a1 ypamall il GBS 5 Loy Lo (05 S i e 50) (e 3al) ol mall Clie O dusina (38 3535 pie
ARl il ally A i) 20l s () S s ol B e e G R yine (58 lin OIS Laiy %5 (5 sine
OIS (5 sbse OIS Lai [19¢14] 0n S8 5 ¢[1862] o235 Lan (10 (el (e _Jall) (alll JE I jpme (& bl juaie 5855 0f 2
bas & ey uinll 5 ¢Sl Wl [20] (paS/pl a5 S 99.4) duallall daiall dadiia b Loy = sassall 3 saal) (e Jef jainl)
wac 3 [14]54[20]5 (U5Vanke 5.0) [15] 0 slel s ([1862] o2 s Lan el (IS ALl el jally (Sterilgarda) (odasy) JUs
a5 «(Sterilgarda) asy! s (e 3all) ) dladl Gl 5l 3 G yaumnd) G ealinll ol 38 55 45 s o[ 19] 5 ¢cs a5 Sl
(Sterilgarda) JsY) sranl) (3 seaiall (5 sisa (10 el (5 S i (JE ) (Ao all) alll a8 &l 3l jaie (5 i ¢

(1 I8 (AeS eie (JUS )

(Sterilgarda) M) s (Ao 3all) (oalll uanll 8 (el — cuiall — JE ) juac 8 (G/pale) L3l 58 501 Jgaa
Jau giall sl Jwanl)
12.370£0.222  12.749-12.056 e sl
12.24240.855 14.053-11.532 Sterilgarda
14.047£2.405 16.817-11.475 el s Sas

J
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12.303+0.4622 12.734-11.496 Sterilgarda
13.631£1.585 15.869-11.926 el
7.237+£0.6409  8.1056-6.447  Sterilgarda

=
[=2]
|

14.047 13.631

12.37 12242 12.303
J I | I I |
O T T T T T L
Jaic

(& )y S g fS e -
fe sl ¥l de el Yl el )

-
N
I

©
I

(pal) i pealic 55
S

(Sterilgarda) a5 (e all) ol spanll 8 @il jeainl (58 5 85 38 53 el o sia 11 Jo&

el paell Glie 8 asaedSI S5 o jbmall il aiW ¢ luadl das il 5 o(e Vs (a1 aall) ol G (2) Jsaad)
a2l paial 3 5 el o G ¢ S ie (JU ) (Sterilgarda) Hdasy! sl i 5 (65 ccie (U ) (Ao Sall)
JE ) jpas il 58 5 el IS Wi ¢ il/aale 0,11 quiadl b BBl 5 il/aake 0.27 (R Sall) oalll 5l jume e b
e C dsine (3308 25a s pxe il puaial las ) Jdaill wili (e Gudl/pale 0,05 cinll (8 JB5 il/aale 0.17 Sy
Gsp lia OIS G (B %5 (5 sina (5 simne e Y] seanll e Gl g L (kS e (W) (Ao 3all) (ol yuaanl
Of s Zald) Ll Fallal il A iy MUY il s JE 0 (5 pmme g ol inll 5 il (5 e i (s Ay sina
indl 5 Q& ) (g jnac & Al ilical sall 5 ¢(0.10Ug/L) [18¢14:20] 0o e f JE 5 (Ao 3all) alll juanl) i o gsedlSll juaic
poedlsll juaie (5 gine o el i) il Al JanY) JUE L juac &5 )liayy [20] oo BT cilS iy ¢[19] (0.05 mg/kg)
(2020) Al Slinal sall G ef M) JIE 1 jpeae B o 520SH pasie (5 sinsa U 5 i s jiaSl jpme A[18¢14] (e (e
Sl yaie 5 51 (Sterilgarda) HaY) smasdl 8 A sl sda il CulS Laiy cilival sl Guls CailSE ccuinl) jeae 8 Ll
o el eaic (5 st e ol (GRS e (JE ) (e oall) alll and) (S oSl eaie (5 stae [20] e
(2 JRall) (e ccuie (JU ) (Sterilgarda) JUssy) sasll

(Sterilgarda) (daxY) 5 (Ao ) 3all) oulll nandl (3 (5l cciall (JE 1) uac (& (J/pale) asalsl) 38 502 Jgaa
kuj.'\.d\ sl )
0.287 +0.1729  0.526-0.075 e 5l

) JU
0.179+0.1406 0.257-0.125 Sterilgarda
0.222+0.1196  0.418-0.082 4=l .

. § s
0.163+0.0342  0.202-0.085 Sterilgarda
0.171+0.0971 0.32-0.02 dc )l .

(v

0.113+0.0797 0.181-0.012  Sterilgarda
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W 03 | 0287

i 0.25 0.222
g 02 0.179 0163 0.171
% 015 0.113
7o
a 005
T 0
-

JJEy Gy GRS JghS /o :
ic 54 Sterilgarda 4=« Sterilgarda 4=l Sterilgarda

(Sterilgarda) (a5 (A L al) ealll sand) (g o ssadlSl ainl 58 53 (il 5 o) T gia 2 12 JSA

el panll e (3 g5l S o el GV el L giall 5 (e Y15 (Y1 aall) sadl Can (3) Jsaad!
(e all) el ppemnll e 3 iy 3l jeainl 58 55 el o ax 5 G ((Sterilgarda) (MUai) s (s S cie (JUE ) (Ae ) all)
Jils e sale 0.54 (Sterilgarda) Jsy) sumall b peaiall 585 el (IS Latn < il jale 0.17 5858 Jil5 sil/p) 1ale 1.07
¢JE ) (Ao sall) lll panll Glie G Ly gine 3508 35n g oo Gl paied Glas V) Jilaill &5 e gt L 5l/p) 52le 0.38
JEL juae Glie (n dsine (358 dlin (s 945 (5 sine (5 siua die (JUapY) juaall Clie IS dgin Lad (S e
((UWanle 0.1) [15] Ganll) lbasl gally ddladl Gl pall ilis 45 iy 5 Man¥) (5 Sl 5 ecind) 5 ¢ 5l e calll (5SS 5 ccainll 5
calads 3 o(Sterilgarda) s JE s sae 8 Ly [11] 0o el s Zaull) dial sall o led i) ) samie 58 55 4 of 20
85 e et (el alll samall 3 OIS F ) W emie 5 5 (s st [ 11] 02n 5 Lea o5 Lulll Al sl Lgx 7 sansall 3 503)
.(3 Jsall (Sterilgarda) sy ssasll & &5l aic

s ol jaanll (o sl ccaiall (JU ll) juac (A (Llaale) g5l 38 5513 Jean
L giall i siard)
1.024+0.969 3.23-0.1 dc )y hall

. JUE
1.41+0.590 2.44-0.52 Sterilgarda
1.127+01.029 2.67-0.11 e )5l )

. s AeS
2.077£01.007 3.61-0.94  Sterilgarda
1.465+0.642 2.13-0.56 e )5l .

L
1.837+0.856  3.09-0.38  Sterilgarda
25
2.077
1.837

(Wpade) i) N puaie 385

1.465
15 1.41 .
1.02 .
0.5 I I
[ie

/ J / J / S s S / e
ic il Sterilgarda 4=l Sterilgarda 4=_3<ll  Sterilgarda

(Sterilgarda) a5 (Ae ) sall) oalll yuaell 8 5y 51 jeaied (58535 BBl 5 o) Jas sia 13 JO)

§(s RS e (JE ) (Sterilgarda) TUa) sl s (e ) all) (alll jraell i A Galia Jll 5SS s (n (4) d s

Sl S Lt ¢ /pale 6,99 58 5 5 i/pale 12,94 (e 3all) (oalll pmnll e b pabia el 3858 Sl (IS Cua
aind ol il wilis g (i sl/pake 0.96 S5 Jil 5 s/aale 3,12 (Sterilgarda) (May) smasll b jeaiall 5S 5
) aall e Iy dlet Lo (csteS ccnie (W) (e all) ol paall e o Lsinn 338 3535 pie (alaa )l
ol S 5 s A e sie 5 Mai¥) (5 538 n ol (5 S e e &y yine (3308 s (K15 %S5 (5 sine (5 sihas e
danall dabaias (paS/pale 0.05) [18¢14:2062¢15] oans Las ol Leil (it s Al il o il e (e jall) all) sl b
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owanlls (e 3all) (ol suanll A (alia )l jaic 38 55 (5 sl @l A0l i (Sterilgarda) (JdarY) swasdl Gl 5 dpallall
(4) JSal) elld a5y LS lll jpemal) 3 el Aol il (Sterilgarda) MUasY)

U5 ool el 3 (5 SiaS el e JES ) e b (/pale) ool S5 e e s 14 st

Ja giall gl )
12.944+5.957 20.84-3.18 dc )l .

] JU
1.057+0.986 2.34-0.08 Sterilgarda
7.02248.21  21.8-0.21 dc )l .
1.786+0.471 2.61-1.13  Sterilgarda
11.725+3.49 17.85-7.37 Al .

LA
3.12+0.227  3.37-2.61 Sterilgarda
o 14 12004
1 12 11.725
i 10
——j, 8 7.0222
6
% 4 3.121
1.786
42 1.057
) 0 | . L
/&, [ &y eSS / e fie

de 3l Sterilgarda 4e_dl Sterilgarda 4=l Sterilgarda

(Sterilgarda) Uy s (e 3all) alll suaedl b abia 1) jeainl (58 55 0Bl 5 Slef) Jan sia 14 JS2Y

(Sterilgarda) asY! s (ie ) 3all) eall) juandl 3 iliaddl ¢ 5l S 8 (Gi/anke) A& jualiall 38 3 o sia 15 Jgaa

all) sand) (Sterilgarda) Auay) el o
e S JaEs e s S Jas
0.17122 0.22178 0.28756 | 0.11278 0.16333 0.179 (Cd) ps2sll
11.72556  7.0222 12.94 3.12 1.78 1.0578  (Pb) uaballl
1.4656 1.12778  1.02444 1.8377  2.07778 1.4166  (AS) &,
13.631 14.047 12.370 7.237 12.303 12.242 (Zn) <3N
15
| PRTRN
e o,
BN %
. 5 3
e /i
0
[ S JEy | e S
ol jpanll AV jaaall

(Sterilgarda) MUas¥!s (e 3all) oalll spaadl b lanll g1 5 JS 3 (Uilpale) ualindl 5 55 il sia oy 4 e 5 (L&
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Alal) sl pall il 5 sl sally Adlall Al pall & jaliall 58 5345 Jie 16 J g0
aliad)
swand) g i ald) auxd
@u))l\ sﬂ;)&\ uaL.a)M e}g.\&\
0.2 ppm 0.05 ppm 0'0?);%005 1Sl yilae Sl 18
99.40 mg/kg 0.20 mg/kg  0.10 mg/kg  4SW yiliac WHO/FAO 20
Al
0.94 mg/L 2370 mg/L 1294 mg/L  0.279 mg/L Js ::;M
de el yuac) Ll
0.173 mg/kg  4.047 mg/L  6.99mg/L  0.207 mg/L S (Rl speme) L
1.465mg/L 13631 mg/L 11.7mg/L  0.11 mg/L e
1416 mg/L 12242 mg/L 0.871mg/L  0.179 mg/L Jus
2077 mg/L  12303mg/L  1.78 mg/L  0.163 mg/L TR (Sterilgarda _seac) Wity
1.84 mg/L 7.237mg/L  3.12mg/L  0.171 mg/L e
0.1 mg/L 500mg/L  0.05mg/L  0.05mg/lL  4SWl ylac Al Slacal gall 15
0.0124 mg/L  0.006 mg/L BDL* 48Ul yilac ke [l 2
0.004 0.66-2.09 . .
Ll plac A/l
m/kg ma/kg dgsuall oredll/l 12
2.38 ppb 1.57 ppb 38Ul yliae 4 sl 19
0.002-0.261 s
Ll plac
mg/L e Lo H
416 mglkg 3.12mg/kg  ASWl jilac 20
100.18-  1.02-10.03  0.12-0.64 Ji e
204.12 pg/L po/L Mo/l ) Lilay 14
123.66 ug/l  1.62 pg/L BDL* S
JUs
0.05 mg/kg )
BN CODEX 16
0.04 mg/kg e
Js
0.05 mg/kg .
0.05 mg/kg SRS EU 12¢17
0.03 mg/kg e
*BDL: Below detection limit
LDl

panll 8 QS5 ALE jualic Ly @l (S cie (J ) (Re el alll juadd) lie aen of A il JMA (e G

353l et Lo Lgie Lull) Clieal sally (Sterilgarda) el (Aeall) Al yilaal) g5l & il 38 il & jaars | JUasy)
ol 0ai (Sterilgarda) sy susall ge (Ao all) all) simal) il 45 i 2ie (S1y B 58 Lo lgio s ciillan Lgia s clgs = samsal)
Y G el 4 jualiall il 38 i ol

sl

g5V 5336 e 385 58 e ) s Al sl Faall Jare Jalo Cal 8V Cadl Al csaaaldl jae 5 ans ) Sal pallay aniis
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8asall & Lyl Lgiuany g (LRI Adiall ) gall ¢ m g sel) Y1) 5 Ul olaall el (i) 0130 aand 1 A oY) 5 gladdf
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Sl il e il )b < g quality rating scale () 52 sad) auis (slie (s (4G 3 gladl)
Ci
qi = (5) * 100
Lallall dnall Aakiia Jio & sl linal sall Can 4 7 samsall 330 1S colo Ae US 3 il b e O5Se US 3855 1C 2sall Chisi (i
gl Cliaal sl

Aliladll (pe WQl SR IWEN Al

wol = Z Wi * qi
}J);“ Caual q| ‘)E;u\‘)hJS]M‘ U.))“ ‘Wi

122, 9] sl lisal) (8 WQI usa L s o ey (1) Ui i (6) I

[9] WQI slaall 83 52 550 (530 ariai 15 J 9>

Range Type of water
<50 Excellent
50 - 100 Good water

100 - 200 Poor water

200 - 300 Very poor water
> 300 Water unsuitable

Ay el il A WQI claal (1) Ll 16 Jga

Concentration of

Parameters parameters Wi Wi Si Qi Wi*Q
PH 8.14 3 0.08 8.5 95.76 7.37
EC (uS/cm) 7393.33 2 0.05 1500  492.89 25.28
TDS (mg/l) 4434.67 3 0.08 1000  443.47 34.11
DO 5.10 5 0.13 8 63.75 8.17
NH3 0.90 5 0.13 0.5 60.00 7.69
NO3 10.07 5 0.13 45 22.38 2.87
NO~2 1 5 0.13 3 33.33 4.27
HCOs" 290.67 2 0.05 200 145.34 7.45
TH 161.67 4 0.10 500 32.33 3.32
COD 11.55 5 0.13 10 115.50 14.81

39 1 115.34
Qi: quality rating scale — Si: Libyan Standard — Wi: Relative weight — wi: weight.

9457.14 4t L () (7) Jsaall 352 5a gall ilall el «(6) dsall 3 LS (WQI) slaall 33 yiga 45y, pladind IS e
(Good water) w il 4 o (7 <6 «3) JLY) %42.86 4ies L ol 5 «(Poor Water) a5 ol (5, 4, 2, 1) JLYI
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Al )l Aslaie (& ol slaa Ba s pdise 520 17 J9d

Sample \We]l Type of Water

Al 115.34 Poor Water
A2 129.67 Poor Water
A3 81.56 Good water
A4 102.81 Poor Water
A5 106.77 Poor Water
A6 99.94 Good water

A7 82.147461 Good water

:(Cluster Analysis) 2 siiad) Jdall

DY) gt Y LB 138 Cangs Cuay (8) JSA 3 LaS Al pal) At b juad i el (g3 siiall Jidatl 2asind Ciad) 138 b o3
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e samas e (2,1) by SV CalS Cum e sama GO L Cagdli s 5 yaal Adaiall LY o G LA Y) 138 il DA (e
ke (5siie S5 5l 53 e A sane AT LS 5 (8 gl (6 5 ¢4 ¢3) AN SV A o G (8 i

Dendrogram using Single Linkage
Rescaled Distance Cluster Combine
10 15

1 n n 1 L

it e 190

it 192)

A 191

bl 2 189

e 137{

peswigs  188)

g el B A g paall LU A siiall 5 jadll (G 28 JSA)

Cla gl g Ladad)

Lan gl Cun Ll dallail o ) ai i) ) Co gl oliay &gl & guim g BB 3 ailiadll aal e 3 5l Al 5l 038 8 a3
a3l 5 ) 5 Sl (o L 5 A3 e o8 sall JRAIL A8 sl (5 ol L) 5 a1 LY e (34 50m o gl sl o e IS
S 5l 5 AN IS YIS Llle 580 555 ol Lgd Gailimas cllia G Jas b Y1 038 (g0 B g iy o (e el 138 L g il
olaily yadl olpe a3 el g 3 o L 3l ¥ ara (g e b YT o3 (e anadl ¥ are o ) g Lany 31 o 50!
Sl ey oyl olaal Al ) Ciliial gall G Aallia yiiad gl (A e il LY Cilie ddle cilae Ay 5 Soall aldll e Al
Sl e 38l 4 3 (s a O (S palall oda Lol ) 2g3 52 (1) )

L gall olpall gl aagy s LB Ry Sl 13yl (K15 el & ghill amy (g et ol Ashiall 038 8 sbaall U1 ol Js) (S
Caslill i gan B pgass Gl e S5 cdallae e am e IS e obaall iy peat (4l o sy (B 138 3 Adkaially
Al 3 5l i) b peal (i jall (85 Aallae Aase ¢l 5 b 5 A asal) gl Adlae cany by ¢ uS IS5 (0 Sl
obaall @lBlginl (ya Qi) 5 & ) 3all (55 (o8 Lo BAELLYT 5 olaall 038 (Jin Aallaal Lgalasiind (Say i) el 43y 50l a5 Al jall Ailaiay
G a3 ¢g )y ol aal ey g Al LY G Aali 5 ecg 50 IS A a5 AdlbasSl Jlailly olaia W1 Liad 5 ¢ sal)
Jiri |l 5 (A sall lpall o gusia (& oo i) il e 5 oA W) 2L (il g8l 5 lny ) (38 5 LedDra 5 olpall (A Bl s
A gl aball Laila Bhay b jliie )5 Aadlaall slpall 5 olpall 4xdaiS Zpnliil) ye jobiadll 50
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Species Genera Family No
1 1 a8yl Acanthaceae 1
1 1 dmsdl  Ajzoaceae 2
1 1 adall  Amaranthaceae 3
1 1 4l Anacardiaceae 4
2 2 Ll Apocynaceae 5
2 2 Lusll  Araceae 6
1 1 4,5,Y  Araucariaceae 7
3 2 Ll Arecaceae 8
2 2 (AS_all) 4eaill - Asteraceae 9
2 2 dusadl  Bignoniaceae 10
1 1 i3l Cactaceae 11
4 4 (il 458l Caesalpiniaceae 12
1 1 il Cannaceae 13
1 1 s @l Caryophyllaceae 14
1 1 4,58 Casuarinaceae 15
1 1 45,ull  Cupressaceae 16
1 1 Lamull Cyperaceae 17
1 1 LBl Euphorbiaceae 18
2 2 Ll Lamiaceae 19
1 1 Lyl Lythraceae 20
2 2 Lyl Malvaceae 21
2 2 igi ;3N Meliaceae 22
4 2 4jsadl  Mimosaceae 23
3 1 isgl  Moraceae 24
1 1 i)sdl Musaceae 25
5 2 A el Myrtaceae 26
2 2 4aal€ill Nyctaginaceae 27
3 2 dnghill Oleaceae 28
1 1 4lall Plantaginaceae 29
1 1 i, Rosaceae 30
1 1 Ll il Strelitziaceae 31
1 1 idsus ) Tropaeolaceae 32
2 1 iaw ¥l Verbenaceae 33
58 48 & sl
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(P95 g1 2 Slall Jle)
% Number of Species Growth Form
36.2 21 Tree and shrubs Ay shall ol il 5 lasY)
52 3 Climbers claladl |2
29.3 17 Dwarf shrubs Bl Gl il |3
3.4 2 Cactus and Succulents A banll g4 S il bl | 4
25.9 15 Herbal Plants fulall il | 5
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Ayl Addaiay Al )y 080 B Aldaial) A3y 511 il £1 63 Blad) JISET (3) Jsi

4430 Aaa (Tree and shrubs) Al shall & padll g Jad¥) ) 5l sleud (4) Jssa

Al Jal) Alaiay 4yl 1) oldl) B Asaal)

i Luadll alad) o) eﬁ B)

Family Scientific name No
Araucariaceae Araucaria excelsa R.Br. 1
Arecaceae Chamaerops humilis L. 2
Arecaceae Phoenix canariensis Chaband. 3
Arecaceae Phoenix dactylifera L. 4
Bignoniaceae Jacaranda mimosifolia R.Br 5
Caesalpiniaceae Cassia grandis L. 6
Caesalpiniaceae Delonix regia (Bojer) Rafin 7
Caesalpiniaceae Parkinsonia aculeata L. 8
Casuarinaceae Casuarina equisetifolia Forst. 9
Cuperssaceae Thuja orientalis L. 10
Meliaceae Azadirachta indica A.Juss. 11
Meliaceae Melia azedarach L. 12
Mimosaceae Acacia cyanophylla Lindley,Bot 13
Mimosaceae Acacia farnesiana (L.) Willd. 14
Mimosaceae Albizia lebbeck (L.) Benth. 15
Moraceae Ficus elastica Roxb. 16
Moraceae Ficus benjamina L. 17
Myrtaceae Eucalyptus camaldulensis Dehnhardt, PL. 18
Myrtaceae Eucalyptus erythrocorys F. Muell. 19
Myrtaceae Eucalyptus gomphocephala DCL. 20
Myrtaceae Eucalyptus torquata Luehmann. 21
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Al Al Allatay 4ol 1) ot 8 Adaaal) Adsal) (Climbers) cililodal) g1 i slad (5) Jgaa

i Luadll sl any) &)
Family Scientific name No
Nyctaginaceae Bougainvillea glabra Choisy. 1
Oleaceae Jasminum officinale L. 2

(8 Maual) 31l (Dwarf shrubs) 8 salll ci pail) g1 68l sl g1 53 slaud (6) Jsaa
Ayl didaiay danll) 1) 48

A Luadl) alad) o) eﬁ)

Family Scientific name No
Acanthaceae Justicia adhatoda L. 1
Anacardiaceae Schinus terebinthifolius Raddi, Mem 2
Apocynaceae Catharanthus roseus (L.) G. Don 3
Apocynaceae Nerium oleander L. 4
Bignoniaceae Tecoma stans var .stans Juss. 5
Caesalpiniaceae Caesalpinia gilliesii (Hook.) Dietr. 6
Euphorbiaceae Euphorbia pulcherrima Willd 7
Lythraceae Lawsonia inermis L. 8
Malvaceae Hibiscus rosa- sinensis L. 9
Malvaceae Phymosia umbellata (Cav.) Kearney 10
Mimosaceae Acacia karroo Hayne Darst 11
Myrtaceae Callistemon citrinus (curt) Stapf. 12
Oleaceae Jasminum sambac (L.) Aiton 13
Oleaceae Syringa vulgaris L. 14
Rosaceae Rosa x damascena Mill. 15
Verbenaceae Lantana camara L. 16
Verbenaceae Lantana montevidensis (Spreng.) Briq 17

Lol 1588 B Uauadl Al (Cactus and Succulents) s il clidl) g1 s slaud (7) Jsaa

A yal) Adlatay
Family Scientific name No
Aizoaceae Carpobrotus edulis (L.) N.E. Brown 1
Cactaceae Opuntia ficus-indica (L.) Mill 2
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st b dawal) Ad32all (Herbal plants) 4 gadl g 8 eaal) dpudal) lilil) 153 sland (8) J g2

A yal) Addaiay dasll)

A luadll ‘;ALJ\ Ay A
Family Scientific name No
Amaranthaceae Amaranthus tricolor L. 1
Araceae Zantedeschia aethiopica (L.) 2
Asteraceae Calendula officinalis L. 3
Asteraceae Helianthus annuus L. 4
Cannaceae Canna indica L. 5
Caryopyllaceae Dianthus caryophyllus L. 6
Cyperaceae Cyperus alternifolius Rottb. 7
Lamiaceae Mentha x piperita L. 8
Lamiaceae Ocimum basilicum L. 9
Malvaceae Alcea rosea L. 10
Musaceae Musa x paradisiaca L. 11
Nyctaginaceae Mirabilis jalapa L. 12
plantaginaceae Antirrhinum majus L. 13
Strelitzaceae Strelitzia reginae Banks 14
Tropaeolaceae Tropaeolum majus L. 15

‘ Recommendations <luasill.4
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Inventory of the types of ornamental plants introduced into

the Libyan flora in Benghazi, Libya

Abstract:

In this study, 58 species of floral and non-floral plants were listed in the study area
as introduced outdoor ornamental plants, these species belong to 48 genera distribut-
ed on 33 families, and the remaining 33 families belong to spermatophytes; 2 fami-
lies of gymnosperms, and the 31 other families belong to angiosperms, dicotyledons
are represented by 28 families, and 3 families belong to the monocotyledons. Also
these species represent various life forms; thesupremacy was for the trees and shrubs
(36.20%); then dwarf shrubswith (29.3%);and Herbal plants with(25.9%); and
climbing plants by (5.2%)as well as cacti and succulent plants by (3.4%) all species
recorded in the study. andAll the collected samples have a huge economic value, as it
was discerned that they are multipurpose .

Key words: ornamental introduced plants, Libyan flora, Libya.
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Abstract:

The chemical burden on natural ecosystems has increased as the agricultural sector has become more
industrialized. Pesticides are used to manage pests and will continue to be used in the future due to increased
demand in the food supply and vector control concerns. The majority of pesticides are potentially hazardous to
humans, posing serious health risks. There's also evidence that parental exposure, as well as early-life or
adolescent exposure, may enhance long-term hazards. It was reported that exposure to pesticides increases risk
of cancers including lung, prostate, colorectal, breast... etc. Moreover, it was also associated with the risk of
development of different respiratory disorders, neurological and systemic failures. Hence, there is a pressing
need for a more sustainable and ecological approach that has spawned a slew of novel concepts, including farm
reforms and food production practices that lead to food sovereignty. It is clearer than ever that society requires
the implementation of a new agricultural model for food production that is safer for man and the environment.
This review aimed to discuss all the harmful effect of pesticides and its effect on human health and also pointed
out the major mechanism of action of these agents.

Keywords: pesticides, cancer, toxicity, herbicides, endocrine disruption.

Introduction

Pesticides are a complex mixture of chemicals that are mostly employ in agriculture or public health
programmers to protect plants from pests, weeds, and illnesses, as well as humans from vector-borne infectious
diseases such as malaria, dengue fever, and schistosomiasis. Typical examples include insecticides, fungicides,
herbicides, rodenticides, and plant growth regulators. These products are also use for non-agricultural
applications, such as improving and maintaining public urban green spaces and sports fields [1]. Residues of
pesticides can be found in a great variety of everyday foods and beverages, including for instance cooked meals,
water, wine, fruit juices, refreshments, and animal feeds [25]. Furthermore, it should be not that washing, and
peeling could not completely remove the residues [17].

Pesticides are substances or mixtures of substances that are mainly use in agriculture or in public health
protection programs in order to protect plants from pests, weeds or diseases, and humans from vector-borne
diseases, such as malaria, dengue fever, and schistosomiasis. Insecticides, fungicides, herbicides, rodenticides,
and plant growth regulators are typical examples. These products are also used for other purposes, such as the
improvement and maintenance of non-agricultural areas like public urban green areas and sport fields.
Furthermore, there are other less known applications of these chemical substances, such as in pet shampoos,
building materials, and boat bottoms in order to eliminate or prevent the presence of unwanted species [2].

Many pesticides have been linked to health and environmental problems, and certain pesticides have been
phased out of agricultural use [3]. Pesticides can enter the body by skin contact, ingestion, or inhalation. The
variety of pesticide, overall duration and method of exposure, as well as the individual's health status (dietary
inadequacies and healthy/damaged skin) all have a role in the potential health consequence. Pesticides can be
digest, expelled, stored, or assimilated in the body fats of humans and animals [4].

Pesticides are chemicals used to Kill insects or other pests. They are often applied by spraying them onto
plants or into water. Some pesticides are design to kill specific types of insect, while others are broad spectrum
and kill both beneficial and harmful insects. Pesticide exposure can occur in many different ways. Farmers and
farmworkers can be expos to pesticides when treating crops, plants and grain storage facilities. Residents living
near farms can be expos to pesticides through the drift of pesticides from nearby fields. People who work in
forestry, pest control, and veterinary medicine may be expos to pesticides through treatments of wood with
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preservatives and anti-fouling compounds. People who buy pesticides off the shelf may be expos to pesticides
if they do not properly store them. Finally, pesticide residues found on and in our food put us at risk [5].

Types of pesticides

These are group according to the types of pests, which they kill:
Grouped by Types of Pests They Kill

— Insecticides — insects.

— Herbicides — plants.

— Rodenticides — rodents (rats & mice).

— Bactericides — bacteria.

— Fungicides — fungi.

— Larvicides — larvae.

Table 1: The major types of pesticides used in agriculture, forestry, landscape, medical and veterinary sectors are listed

Type of pesticide  Active ingredient Target pests

Insect pests of agricultural, forestry, landscape,

Insecticides Natural and synthetic : - -
medical and veterinary importance

Mites (8-legged) pests of agricultural, forest,

Miticides/acaricides Natural and synthetic - - -
landscape, medical and veterinary importance

Fungal diseases (molds, mildews, rust) of

Fungicides Natural and synthetic agricultural, forestry and landscape importance

Herbicides Natural and synthetic Unwanted plants (Wee_ds) of agricultural and
landscape importance
Insect growth . Disrupt the growth and reproduction of insect
Synthetic - -
regulators pests. IGR are species or genus specific.
Pheromones Natural and synthetic Attract and trap male insects and are often species-
specific

Plant growth . . .
regulators Synthetic Alter plants growth, e.g., induce or delay flowering
Algaecides Natural and synthetic ~ Algae growing on different surfaces, e.g., patios

Slugs and snails of agricultural, forestry and

Molluscicides Natural and synthetic .
landscape importance

Biopesticides Natural Can be insecticides, fungicides or herbicides

Antimicrobials Synthetic Microbes (most_ly ba(;terla) of medical and
veterinary importance

Rodenticides Natural and synthetic Rodents (mice, rats) in agriculture, landscape,

building, storages and hospitals

Seeds coated with an insecticide or fungicide or
Treated seeds Synthetic both to prevent damage from soil insect pests and
fungus diseases

Pesticides to protect wood from insect pests,

Wood preservatives Synthetic fungus and other diseases

Any pesticides which have been proven safe for
Natural and synthetic ~ human and are exempt from registration by any
regulatory authorities

Minimum risk
pesticides
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Benefits of Pesticides

The primary benefits are the consequences of the pesticides' effects — the direct gains expected from their
use. For example, the effect of killing caterpillars feeding on the crop brings the primary benefit of higher yields
and better quality of cabbage. The three main effects result in 26 primary benefits ranging from protection of
recreational turf to saved human lives. The secondary benefits are the less immediate or less obvious benefits
that result from the primary benefits. They may be subtle, less intuitively obvious, or of longer term [7]. It
follows that for secondary benefits it is therefore more difficult to establish cause and effect, but nevertheless
they can be powerful justifications for pesticide use. For example, the higher cabbage yield might bring
additional revenue that could be put towards children's education or medical care, leading to a healthier, better
educated population. There are various secondary benefits identified, ranging from fitter people to conserved
biodiversity [7].

Pesticides endanger our health as most of the individuals are either actively or passively exposed to them.
The way in which are exposed to pesticides is also a source of concern because it determines the dose of
exposure.

A. Types of exposure:

i. Intentional exposure

The best evidence for estimating the global burden of suicide deaths from pesticide ingestion comes from
China and South East Asia. In 2001, there were an estimated 517,000 suicides in developing countries in these
regions37 and research evidence (see above) suggests pesticide ingestion accounts for over 60% of these
suicides. We therefore estimate there are around 300,000 pesticide suicides each year in these regions alone.
As pesticide suicides from other developing nations in Africa and South America are not included in this figure
the global toll is likely to be higher [5].

ii. Occupational Exposure

Exterminators may be exposed to pesticides during the manufacture, transportation, selling, and application
process. For example, during a malathion spray for malaria vector control in Pakistan, 2800 people were
poisoned in an occupational exposure episode. Pesticide-contaminated clothing and equipment are frequently
brought home by parents working in the agriculture industry, and this has been linked to the development of
cancers in their children [8].

iii. Non-occupational exposure

Pesticide residues in contaminated food and water, as well as pesticide droplets inhaled from the air due to
drift from the point of release or fumigation, are examples of non-occupational exposure. Humans are also
exposed to residual indoor sprays and outdoor fogging of insecticides used to combat public-health insect pests,
as well as homeowners who are exposed to pesticides used for structural pest control. Treatment of ectoparasites
in pets, such as fleas, is another source of exposure, particularly for children, the length of exposure (how
long/time), “route of entry" into the body (skin, ingestion, or inhalation), and other carriers or chemicals in the
pesticide product [1].

B. Route of exposure

There are several routes through which the pesticides enter human body. The most common route of exposure
is through intact skin, also called as dermal exposure. This exposure can occur as a consequence of a splash,
spill, or spray drift, as well as during mixing, loading, discarding, and/or cleaning of application equipment
when suitable protective Personal protecting equipment are not employed. The amount/concentration, duration
of exposure, and temperature/humidity can all affect dermal absorption. The groin area, the eyes, and the ear
canal all have a high absorption rate. When opposed to solid formulations, for example, emulsifiable
concentrates, liquid formulations such as emulsifiable concentrates are easily absorbed through the skin
compared to powders, dusts, and granule formulations of pesticides Pesticide exposure and human diseases
[11].

— Cancer

Pesticides have been linked to the development of cancer in both children and adults, according to studies.
People who are exposed to pesticides are more likely to develop diseases such as leukaemia, Burkitt lymphoma,
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neuroblastoma, Wilm's tumour, non-Hodgkin lymphoma, soft tissue sarcoma, ovarian cancer, lung cancer,
stomach cancer, colon cancer, bladder cancer, and rectum cancer [9].

It was reported that use of pesticides can increase the risk of development of colorectal cancer. In the USA,
this is the second most common cause of cancer related deaths in both the genders [10]. In a study, the
association of different pesticides with colorectal cancer risk was investigated, for most of the pesticides there
was no association was reported [12].

Non-Hodgkin lymphoma is a broad term for a group of cancers that affect the lymphatic and immune systems.
There are more than 20 different types of non-Hodgkin lymphoma. This sort of cancer has become more
common in recent decades all around the world [14]. Herbicides containing phenoxy acetic acid, particularly
2,4-dichlorophenoxyacetic acid, are commonly used in agricultural contexts and have been linked to a 2-8-fold
rise in NHL in studies conducted in Sweden, Kansas and Nebraska. Exposure to organochlorine pesticides
(OCPs) appears to enhance the risk of getting NHL, according to growing research [13].

— Parkinson’s disease

Parkinson's disease (PD) has a mostly unknown aetiology. The loss of colored substantia nigra of the brain
is a pathogenic hallmark of Parkinson's disease, which is an idiopathic disease. Environmental variables, such
as pesticides, have been linked to the onset of PD in epidemiological studies [15].

PD has long been considered to be a sporadic condition, the causative factors of which consist mainly of
environmental interactions. For example, much attention has been paid to the contribution of pesticide exposure
[25], rural living [26] and industrial metalworking [27]. Although a family history is the second most important
predictor of PD after age, such familial concurrence has often been construed to be the result of shared
environmental factors rather than an indicator of heritability. Although twin studies investigating the
concordance rates in PD have shown evidence for a heritable aspect in longitudinal studies [27], no significant
relation is seen in cross-sectional studies [28]

— Alzheimer’s disease

One of the most common causes of dementia among the elderly is Alzheimer's disease (AD). The presence
of extracellular amyloid-beta (A) plaques, neuronal death, and synaptic loss are all common symptoms of the
condition. Environmental pollutants have been linked to the pathophysiology of AD.

Many studies have revealed that those who have been exposed to pesticides for a long time have a higher
risk of cognitive, behavioral, and psychomotor impairment, as well as AD dementia. Pesticides containing
organophosphates have been discovered to block acetylcholinesterase in the same way that medications used
to treat Alzheimer's disease do and have also been linked to aberrant microtubule configurations and tau
hyperphosphorylation [16].

— Reproductive problems

Insufficient levels of certain pesticides may raise the risk of sperm abnormalities, poor fertility, atypical
abortions, birth malformations, and foetal growth retardation [17]. In mice, carbosulfan, a carbamate
insecticide, caused chromosomal abnormalities (CA), bone marrow micronucleus development (MN), and
sperm abnormality [18].

There was a concentration-dependent increase in CA, micronucleated polychromatic erythrocytes (PCEs),
and sperm head abnormalities at all three acute dosages employed in the study, but no effect on total sperm
count. These data suggest that carbosulfan is a powerful genotoxic agent that may also operate as a germ cell
mutagen [18].

— Respiratory disorders

Bernardino Ramazzini was one of the first researchers to discover that farmers have a higher risk of
respiratory illnesses. Most pesticide applicators in underdeveloped nations like India do not employ Personal
Protective Equipment (PPE) such as safety masks, gloves, and other protective gear, putting them in close
contact with pesticides and exposing them to higher dosages of pesticides. Because most pesticides are sprayed
in the fields, they produce aerosols that can enter these agricultural workers' respiratory systems directly.
Pesticides induce a variety of respiratory diseases, including wheezing, dry cough, respiratory tract irritation,
blood in sputum, and more, according to a cross-sectional study done in North India [19].
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A comparison of dermorespiratory symptoms from lung-function spirometer readings and serum IgE levels
was done in another study, which comprised 98 farmers and 98 nonfarmers. While the farmers had high levels
of serum IgE, their spirometer tests were dramatically lowered. Cough, pharyngitis, bronchitis, asthma,
respiratory insufficiency, pneumonia, dyspnea, nasal catarrh, sinusitis, pharyngeal irritation, nasal irritation
(dryness, sneezing, and secretions), ocular irritation, cutaneous itch, and contact dermatitis all showed
significant differences in the study [20]. Exposure to organophosphates and carbamates was found to lower red
blood cell cholinesterase in 77% of pesticide applicators, while plasma cholinesterase levels decreased in 27%
[11].
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Figure 1: Pesticides' mechanisms of action on human health

— Disrupting the endocrine:

Most commonly, the pesticides work by disrupting the endocrine functions in humans. As per the EEC
definition of endocrine disrupting chemical (EDC), they are external agents that results in detrimental health
effects in an intact organism. Moreover, it can also affect its progeny in addition to hampering the formal
functionality of endocrine system. Endocrine hormones are chemical compounds secreted by a specific gland
that act on distantly situated cells, tissues, organs, and organ systems.

These hormones are highly specific, and their concentration and timing of release during a certain growth
period are critical. Pesticides can disrupt these hormones' activity, release time, or mimic them, resulting in
reduced fertility, compromised immune function, thyroid gland abnormalities, increased cancer risk, and male
and female genital tract abnormalities [21], Pesticide-induced genetic damage can be divided into three
categories [22].

1. Pre-mutagenic damages such as DNA strand breaks

2. Insertions, deletions, inversions, and translocations in genes

3. Chromosomal abnormalities, such as whole-chromosome loss or gain (aneuploidy), deletion or breakage
(clastogenicity), and chromosomal fragments or rearrangements.

Living in an oxygenated environment is difficult; it took millions of years for living creatures to develop
effective techniques for detecting and neutralising molecular oxygen metabolites, often known as ROS [22].
Oxidative stress occurs when the balance between pro-oxidant and antioxidant homeostasis is disrupted,
allowing hazardous reactive oxygen species to develop. These reactive oxygen species (ROS) can harm lipids,
proteins, and DNA [23].

Due to unpaired electrons, ROS are exceedingly unstable and have a high reactivity; in order to obtain
electrons, they attack adjacent molecules, causing damage. All adjacent biomolecules are vulnerable to their
attack, but lipids are particularly vulnerable (24).



h

Effects of Pesticides on Human Health % |

or Food chain toxicity and Risks
il (No clinical trial)
Oral and Contact exposure

..

B
.

N

.
.

o)
\ / g
DAy 24

Jé Biomagnification and

< :?‘{ Bioconcentration in human body

Aquatic higher
trophic

Figure 2: Mechanism of action of pesticides on humans

Conclusion

As pesticide research enters its fifth decade, the vast amount of data it has created thus far provides a rich
and illuminating foundation for the risks and problems that lie ahead. The carcinogenic and other disease-
causing potentials of insecticides show dose and context-dependent effects, according to a combined notion
emerging from a vast number of genetic, biochemical, and cell biological investigations. Most pesticides used
across the world have been shown to have an effect on cellular metabolism in some way. The biggest stumbling
block in such studies is the restriction of low dosage chronic pesticide exposure since, while animal models
may demonstrate similar responses, the repair mechanism linked with such responses differs between these
human and animal models, as does the life span and dietary pattern.

Mice and rats, for example, have far fewer repair enzymes than humans, which could have an impact on the
findings [11]. We cannot ask humans to deliberately consume pesticide-containing meals for the purpose of
research. These are difficult topics, and the scientific community must investigate new models.

Many researchers have found a link between pesticide poisoning and oncogenic modulations; there are other
studies that support these findings to a lesser degree. Pesticides can produce oxidative stress and function as
endocrine disruptors at the molecular level, and their DNA and other macromolecule-damaging qualities can
also affect gene expression. These modifications are usually damaging cells and are involved in the
pathogenesis of a variety of diseases, including cancer. In this present review, we have summarized the
association of pesticides with different types of cancers and other diseases. This study will help to understand
the correlation of pesticide use and its effect on human health.
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Abstract:

The current study was aimed to overlook the likely poisoning incidence of kerosene, medicinal drugs, and
Op compounds incidence in children who were admitted to Children Hospital during the period January, 2013
through August, 2016. The investigation was based on the documented data obtained from the hospital and the
parameters studied included the differences in the most involved toxic agent, children age groups, children
gender (males vs females), poisoned children receiving unit, duration of hospital admission, and discharge type.
The results revealed that drugs showed the highest poisoning incidence in children with 75.5% cases and the
least were Op compounds with only 9.6%. The incidences were more in male children. Children ages were also
a big factor in terms of poisoning incidence, where the ages 1-3 and 3-5 years showed the highest poisoning
with 44.2% and 32% respectively. About 78.8% of the poisoned children were admitted to the ABC units
followed by 20.1% to the intensive care unit, whereas, very few cases were admitted to the other hospital
receiving units. Most of the admitted poisoned children 45.6% have stayed only one day in the hospital. The
majority 78.4% of poisoned children discharged normally, whereas 15.2% left the hospital on self-
responsibility and 5.5% escaped after receiving medical care. The majority 78.4% of poisoned children
discharged normally, whereas 15.2% left the hospital on self-responsibility and 5.5% escaped after receiving
medical care. Mortality was very low with only 0.5% (n=3) out of the total (656) poisoned children.

Keywords: poisoning, drugs, organophosphorus compounds, Benghazi children hospital.

Introduction

Poisoning is defined as a clinical manifestation of the adverse effects in the biologic system resulting from
the interaction between the exogenous poisons with the normal biochemical substance of the body, every year
thousands of poisoning cases are reported in many countries caused by the ingestion, inhalation or through skin
contact of medicinal drugs, pesticides, contaminated food, household chemicals, poisons plants and veterinary
products [4].

Toxic agents involved in children poisoning are variables including household chemicals, medicinal drugs,
food poisons and hydrocarbons such as kerosene and pesticides including organophosphorus (OP) compounds.
In fact, all of these can be found in the majority of our homes, where their availability to children as a direct
reason behind their intoxication. Among these substance, kerosene, organophosphorus and medicinal drugs are
widely used hence, their toxicities have been under surveillance for long time [9].

Overexposure to organophosphorus compounds can occur before spraying, because of easy access for
children, lack of adequate labelling of OP containers as well as during mixing and spraying and even after
spraying all are sources of children OP intoxication both in the house and the farms [8].

Accidental kerosene ingestion is also a common cause of poisoning in children with subsequent morbidity
and mortality particularly in those of five years of age or less. Low socio-economic status and frequent use of
kerosene for cooking, lighting and heating are the major causes of exposure. Ingestion of kerosene usually
occurs in young children as a result of the ready availability of kerosene stored in various household utensils,
kerosene toxicities mainly due to effect on the respiratory and central nervous system [6]. Children poisoning
due to medicinal drugs is most likely resulting from drug overdose and the main reason is that drug containers
are not childproof cover. In addition, most drugs left in places easily reached by the children [2].

The objective of this work which based on documented data from Benghazi children hospital in the period
from Jan first 2013 to Aug 24™ 2016 came to fulfil the following:
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1- To detect the nature of the poisoning among the children admitted to Benghazi children hospital
during the period 2013 — 2016.

2-  To compare the incidence of these poisons.

3- To detect the incidence in gender and age of the admitted poisoned children.

4-  To conclude the outcome and to give certain recommendation.

Materials and Methods
This study was based on an admitted poisoned children records, with ages between days to 15 years old.
These recorded data concerning the poisons incidence with drugs, kerosene and Op compounds were obtained
from Benghazi children hospital included 656 cases admitted over the years January 1%, 2013 through August
24™h 2016. The data were organized into different parameters including years, ages, genders, and type of
poisoning. The descriptive analysis of data was performed by Microsoft excel 2010 software Microsoft washing
(on. USA), all data were further evaluated using statistical package for social science version 23, window SPSS
for the descriptive statistics and Chi-square test for parameters association with 95% confidence level. The
differences between the parameters, poisoning agents, poisoned children age, gender, hospital treating units,

hospital admission, and discharge type were analysed and discussed.

Results
Acute poisoning was reported in 656 children in Benghazi city, aged less than a year to 15 years during the
period from January 1%, 2013 to August 24™, 2016. Drugs, kerosene, and organophosphorus (Op) compounds
were the common agents responsible for causing poisoning in the children. Drugs in particular by far were the
most poisoning causing agent in these reported cases, resulting in 75.5% (n=49.) of the total poisoned children,
followed by the kerosene with 14.9% (n=98) and the Op compounds 9.6% (n=63) out of the total poisoned
children (n=656) (Table 1).

Table 1: percentage of poisoned children due to drugs, kerosene and organophosphorus compounds

Poisoning agents  Frequency %

Drugs 495 75.5
Kerosene 98 14.9
Op 63 9.6

Total 656 100.0

Genders: The numbers of the poisoned children obtained from Benghazi children hospital were 656 and
approximately 52.1% (n=342) of the poisoned children were males whereas 47.9% (n=314) were females of
the total poisoned children (Table 2).

Table 2: percentage of poisoned children on the bases of genders

Gender  Frequency %

Female 314 47.9
Male 342 52.1
Total 656 100.0

The majority of the poisoned children were from the main city, whereas few cases came from surrounding
communities. It is also worth to mention that a great deal of preschool children, 1-5 years were among the list
obtained from the hospital, the major causes of children poisoning were drugs, kerosene and organophosphorus
compounds. Except for kerosene which is a very common as the most hydrocarbons found in many houses,
however, both drugs and Op compounds (insecticides) can be found in divers’ forms and formulations almost
in all houses, however, the received data did not specify such compounds identity. Chi-square test revealed a

10



ﬁ The 6% Annual Conference on Theories and Applications of Basic and Biosciences | 4th, Sep. 2022
e

significant difference 6.57, p<.05 between drugs, kerosene and Op effects on both male and female children.
The order of toxicity of these compounds were 49.3%, 61.2% and 60.3% for drugs, kerosene and Op of male
children respectively, whereas, they were 50.7%, 38.8% and 39.7% of the same toxicants to the female children

respectively. The results indicated that more male children were affected by kerosene and Op compounds as
compared to female children (Fig. 1).

503% 51.2%
49.3% S0TH

38.7% 38.8%

oP Kerosin drugs

Female Male

Figure 1: percentage of drugs, kerosene and Op poisoned children according to genders: male (red) and female (blue)

Age groups: Table (3) show the six ages grouping of poisoned children and they were neonate (less than one
year), 1-3 years, 3-5 years, 5-7 years, 7-9 years and 10 or more years. The numbers and percentage of poisoned
children out of 656 were 5.0% (n=33), 44.2% (290), 32.0% (210), 9.0% (n=59), 2.9% (n=19) and 6.9% (n=45)
in the above-mentioned age groups respectively. As can be seen from the table that the age groups of 1-3 years,
3-5 years, 5-7 years and to less extent 10* years showed the greatest numbers of drug intoxicated children
whereas, the 7-9 years and the neonate, less than a year showed fewer affected numbers.

Table 3: The percentage of poisoned children on the bases of age groups

Age group  Frequency %

>1 33 5.0
1-3 290 44.2
3-5 210 32.0
5-7 59 9.0
7-9 19 2.9
10+ 45 6.9
Total 656 100.0

For the kerosene, the ages 1-3 years and 3-5 years showed the largest affected children and almost similar
results were obtained for the Op compounds. Chi-square test came to support the interaction between the
intoxicated ages and the three toxicants involved, as it showed a significant X2 = 33.974, p < 05 mainly for all
three toxicants drugs, kerosene and Op to the ages 1-3 years, 3-5 years and 5-7 years (Fig. 2).
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Figure 2: percentage of drugs, kerosene and Op poisoned children according to six age groups

Hospital receiving units: After the initial diagnosis, the poisoned children were allocated into one of six
specialized units. These were 1) A, B, C units, 2) intensive care (IC) unit, 3) entrogasterite unit, 4) surgery unit,
5) infections disease unit and 6) neonate unit (Table 4).

Table 4: percentage of poisoned children allocated into different hospital units

Hospital receiving units ~ Frequency %

A-B-C units 517 78.8

IC unit 132 20.1
Entrogasterite unit 3 0.5
Surgery unit 1 0.2
Infections disease unit 1 0.2
Neonate unit 2 0.3

Total 656 100.0

The chi-square test revealed insignificant relation between poison types and the type of the receiving unit,
the X2 = 0.464, p > 0.05. The A, B, C and the IC units received the greater numbers of poisoned children
admitted to the hospital. The first reported 77.4% of drugs 88.8% of kerosene and 74.6% of Op poisoned
children. The intensive care unit came second in receiving poisoned children, with 21.4%, 11.2% and 23.8%
of drugs, kerosene and Op poisoned children. The remaining four receiving units, however, have shown poor
to very poor attendance (Fig. 3).
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Figure 3: percentage of drugs, kerosene and Op poisoned children allocated into different hospital units.

This distribution of poisoned children to the different receiving units reflect the fact that the majority of
poisoned children may have toxicity symptoms with no signs of severity hence were admitted to A-B-C units,
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however, in fewer cases the intoxicated children may express acute poisoning signs and symptoms thus required
to be transferred into IC unit.

Duration of stay: Poisoned children exhibited wide variation in their stay in the hospital as a result of
intoxication due to drugs, kerosene or Op compounds (Table 5).

Table 5: percentage of poisoned children stays in the hospital

Duration of stay Frequency %

No stay 93 142

1- day stay 299 45.6
2-days stay 138 21.0
3-days stay 51 7.8
4-days stay 21 3.2
5-days stay 18 2.7
> 5-days stay 36 55

Total 656 100.0

These durations of stay were categorized into seven different terms, namely 1) no stay, 2) 1-day stay, 3) 2-
days stay, 4) 3-days stay, 5) 4-days stay, 6) 5-days stay and 7) > 5-days of stay. The table show that the majority
47.9% of drug poisoned children stayed in the hospital for 1-day followed by 21.0% stayed for 2-days, 7.1%
stayed for 3-days, 4.2% stayed for more > 5-days and 2.6% stayed for 4-days, whereas 15.2% children seems
to have the necessary treatments and left in the same day. Almost very similar pattern observed for kerosene
and Op poisoning and the number of poisoned children stay in the hospital. Chi-square test indicated significant
differences X? = 49.845, p < 05 between the number of poisoned children in the different toxicant and the
different stay periods (Fig. 4).
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Figure 4: percentage of drugs, kerosene and Op poisoned children stay in the hospital

As the table indicate that the majority of poisoned children stayed in the hospital for one, two and three days
in drug intoxication, with the percentage 47.9% (n=237), 21.0% (n=104) and 7.1% (n=35) not considering the
15.2% (n=75) who did leave on the same day. The case is similar for kerosene 30.6% for 1-day, 21% for 2-
days, 14.3% for > 5-days and 12.2% for 3-days, in the case of Op compounds, 50.8% stayed for 1-day 20.6%
for 2-days, whereas, 19% had their treatment in the same day.

Discharge types: According to the hospital data there are five types of a poisoned patient discharge after
admission and receiving treatments. These types included 1) normal discharge, 2) escaped, 3) self-responsibility
discharge, 4) passed away and 5) admission rejection. The percentage and the corresponding numbers for these
discharge types were as follows, where these percentages reflected that the majority of children were discharged
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normally 78.4% (n=514), 5.5% (n=36) escaped, 15.2% (n=100) self-responsibility discharge, 0.5% (n=1)
passed away and 0.5% (n=2) admission rejection (Table 6).

Table 6: percentage of poisoned children for discharge types

Hospital admission Frequency %
Normal discharge 514 784

Escaped 36 55
Self-responsibility discharge 100 152

Passed away 3 .5

Admission rejection 3 .5
Total 656 100.0

The chi-square value 0.118 (P > 0.05) reveal insignificant relationship between discharge type and each
toxicant. The results show that the greater numbers of poisoned children due to drugs, kerosene and Op were
normally discharged as their corresponding values were 76.8%, 85.7% and 75.4% respectively, self-
responsibility discharge has also shown relatively high values, 17.2% in drug, 9.2% in kerosene and 9.5% in
Op, the other discharge types namely, escape, dead and admission rejection reported low to very low numbers
(Fig.5).
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Figure 5: percentage of drugs, kerosene and Op poisoned children discharge types

Discussion

Children in general are known to be very curious about, whatever, around their surroundings, and they are
unaware of the danger that these materials may cause to them. The present study proved that the proportion of
male to female poisoning case were very similar and since the uptake of the poisons were not mentioned, we
suppose that oral ingestion may be the predominant rout of intoxication, moreover, the slightly larger
percentage of male over female may reflect the more active movement of males. This finding coincides with
the finding of other authors including [9].

In the present investigation, the Op compounds were found among the common poisons to children of all age
groups according to the Benghazi Children Hospital data, this finding came in agreement with the finding of
[10] stated that kerosene and Op compounds were the most common agents responsible for causing poisoning
in children in India. Kerosene poisoning reported in this investigation came in support of the study by [12],
who stated that kerosene (hydrocarbon) is the most common hazardous chemical ingested accidently by
children in under developed countries, the middle east and that poisoning in children ranges from 0.64 to 11.6%,
[11] and Machado et al (1988) found that hydrocarbon ingestion constitutes 0.23 to 3.3% of the total fatality.
Among the 656 poisoned children,75.5% (n=495) were due to drugs and that 39.4% (n=195) and 33.4%
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(n=166) poisoning cases were in the ages 1-3 years and 3-5 years respectively. This finding agrees with the
finding of [5] who found that as the ages of children increased, the poisoning cases decreased [3]. Although
drug over dosage was the most common cause of poisoning according to the present investigation along with
many others including [7,1].

The united states environmental protection agency (USEPA in 1979) estimated that 3000 hospitalization per
year were reported due to insecticide poisoning (including Op) in USA, with a fatality rate of 50% in the
paediatric age group. This is much greater than the rate came in the present investigation, even though no
consideration for other age groups or other insecticides here. On the other hand, the reason behind the less
poisoning due to Op in this study compared to that of drugs and kerosene, is that the use of Op is much more
in the rural and agricultural areas, where overdose can occur before spraying because of easy access for
children, lack of labelling and during mixing and spraying and after spraying [8].

Conclusion

In conclusion, the incidence of unintentional poisoning in children particularly from 1-7 years and up to 15
years has been and still growing as a global public health issue that requires more attention for both prevention
and treatment. The study has also concluded that most toxic agents involved in these age groups intoxication
are in fact mainly found in all houses and those substances such as all medicinal drugs, kerosene, insecticides
and many other household chemicals are in daily use and that most of these are easily reached by small children
despite the presence of their parents. Consequently, as recommended by several authors that, precaution in
labelling, childproof covering, storing away of children reach and proper use as needed may help to reduce the
accidental and the unintentional exposure and intoxication of children. This investigation also indicated that
there is strong need to establishing a National Poison Control Centre for both monitoring and control of all
poisons uses, as well as the coordination between the researches in the local institute and organization in this
very important field.

References

[1] Al Hifzi, I. S., Kumar, P., & Talol, W. (1995). Hospitalisation due to Acute Poisoning in Children—Tabuk
Experience. Journal of Family & Community Medicine, 2(2), 27.

[2] Almarzoki, J. M., & Mueen, K. M. (2015). Epidemiology of Drugs and Chemical Poisoning in Children
In Babylon Governorate. Medical Journal of Babylon, 12(3), 774-779.

[3] Ananymous..Unintentional poisoning in New York City children. A special report from New York City
department of health and hygiene 8(2)12-14p. 2009.

[4] Adgeel,M.,A.Munir and A.Khan.. Pattern and frequency of acute poisoning in children.Pakistan.J.of
medical science.vol.25 no.3. 2009.

[5] Bengleil, M. S. (2014). Poisoning Admission in Children Hospital in Benghazi-Libya, Three Years
Review of Medical Record. International Journal of Medical and Health Sciences, 8(9), 638-640.

[6] Goldstein, R. J., & Haynes, J. F. (2006). Toxicity of hydrocarbons.

[7]1 Hegazy, R., & Almalki, W. H. (2012). Pattern of acute poisoning in Makkah region Saudi Arabia, 2009—
2011. The Egyptian journal of community medicine, 30(1), 1-25.

[8] Kumar, S. V., Fareedullah, M. D., Sudhakar, Y., Venkateswarlu, B., & Kumar, E. A. (2010). Current
review on organophosphorus poisoning. Archives of applied science research, 2(4), 199-215.

[9] Ram, P., Kanchan, T., & Unnikrishnan, B. (2014). Pattern of acute poisonings in children below 15 years—
a study from Mangalore, South India. Journal of forensic and legal medicine, 25, 26-29.

[10] Rathore, S., Verma, A. K., Pandey, A., & Kumar, S. (2013). Pediatric poisoning trend in Lucknow district,
India. J Forensic Res, 4(1), 179-80.

[11] Shotar, A. M. (2005). Kerosene poisoning in childhood: A 6-year prospective study at the Princes Rahmat
Teaching Hospital. Neuroendocrinology letters, 26(6), 835-838.

[12] Siddiqui, E., Razzak, J., Naz, F., & Khan, S. J. (2008). Factors associated with hydrocarbon ingestion in
children. Journal of the Pakistan Medical Association, 58(11), 608.

15



[N

The 6 Annual Conference on Theories and Applications of Basic and Biosciences | 4th, Sep. 2022 V% |
e

Determination of Phenolic Compounds and Antioxidant Activity in Some Libyan Dates

Manal F. AbuNwara?, Ismail A. Ajaj!, Rafall Mohamed Atya?, Wafa Khalleefah Amhimmid®*, Salha Ali
Fatah*

1Chemistry Department, Faculty of Education, Alasmarya University, Libya
2Chemistry Department, Faculty of Scienc, Misurata University, Libya
3*Chemistry Department, Faculty of Scienc, Azzaytuna University, Libya

4Chemistry Department, Faculty of Education, Fezzan University, Libya
Publication date: 04/09/2022

Abstract:

The present study aimed to estimate the total phenols and antioxidant activity of the aqueous and alcoholic
extracts of five local date varieties (Amftiti, Bakrari, Taboni, Ami, and Al-Fazani) from Zliten, Libya. the
results showed the presence of phenols, flavonoids, coumarins, Cardiac glycosides and Saponins in all varieties,
and absence of Terpenoids, Tannins, Anthraquinone, and Steroids. phenolic profile indicated that Bakrari
contained the highest concentration (2.019 mg/g), whereas, Flavonoid was approximately the same in Bakrari
and Taboni (0.137and 0.144 mg/g respectively). Amftiti, Al-Fazani, and Ami have reduced the oxidation with
50% at lower concentration in water extract than alcoholic (0.0178, 0.0107and 0.0101 mg/g respectively).

Keywords: Dates, Phenolic Compounds, Antioxidant Activity.

Introduction

Palm trees (Phoenix dactylifera L) have long been considered one of the most important fruit crops in dry
areas in the Arab world, the Middle East and North Africa, and are one of the oldest trees that have served
mortal beings, and have been cultivated since ancient times [1]. Palms are of great importance in the Arab and
Islamic worlds, with high nutritional and medical importance as well as the use of dates in many food industries
[2,3]. Palms are an important element in preserving the environment and resisting desertification [4], in addition
to the fact that palm groves create favorable conditions for the cultivation of other crops among palm trees,
such as clover, barley and various vegetables [5], date palms are plant-grown by branches usually produced by
palm trees [6]. Palm trees are more tolerant of the harsh agricultural environment, such as high temperatures,
low temperatures, lack of water in the soil and dry winds [7,8]. Due to their importance to human nutrition, and
their high content of essential nutrients, date production is on an upward trend. This is proved by the increase
over time in the amount of dates produced from 4 569 532 metric tons in 1994, production almost doubled in
2016 to 8 460 443 metric tons produced in 1 353 159 hectares [9].

Libya ranks 10th in the world in the amount of date production, with production reaching 170,000 metric
tons in 2018. Dates in Libya can be divided into three main groups: fruitful coastal varieties, semi-soft varieties
from the central region, and less fresh varieties of southern oases, including 95 of commercial importance [10].
The area planted with palm trees in Libya is estimated at 70,000 hectares with production of about 153 million
tons of dates; the southern regions alone account for more than two-thirds of Libya's production [11].

Increased clinical trials and epidemiological studies have shown that eating large quantities of fruit and
vegetables is nearly linked to reducing the threat of certain regular conditions, similar as different types of
cancer, cardiovascular complaint, atherosclerosis, cataracts, coronary heart complaint and neurodegenerative
conditions. In fact, phenolic compounds are crucial antioxidants in our diet and also have other natural goods,
including microbial, anti-inflammatory, anti-mutation, and anti-cancer. On the other hand, the essential mineral
rudiments are veritably important in natural processes, play a significant vital part in growth and natural
development as they're involved in the forestallment of some regular conditions [12,13].

Research has revealed that dates are rich in phenolic compounds. Among the phenolic compounds in dates
are hydroxycinam, flavonol, flavan 3, flavan-3.4 diol, branthocyanide and tannin. These phenolic compounds
are believed to show numerous important health benefits to the body due to their capability to help habitual or
degenerative conditions associated with oxidation similar as cancer and cardiovascular disease [14].
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The importance of this research lies in the study of one of Libya's important agricultural crops, dates, which
is an important economic source, on which many food industries can be based, and represents a strategic crop
that can contribute to a significant gap in food security.

Materials and methods
Plant Materials:

Five different date palm (Phoenix dactylifera) fruit varieties known as Amftiti, Bakrari, Tabuni, Ami, and
Al-Fazani were selected in fully ripe stage from Zliten city markets, the dates samples were washed with water
and the seeds were removed and the meaty part of the dates was cut into small pieces using scissors and dried
at room temperature, and stored at —18° C [15].

Chemicals:

All chemicals and reagents used were of analytical grade, purchased from Riedel — dehaen, Scharlau, Carlo
Erba, and CDH (Central Drag House).

Extraction of the Phenolic compounds:

5 g of date fruit was extracted with 20 ml of water, and methanol (80%), after being mixed by magnetic
stirrer for 24h at room temperature, and then filtered with filter paper Whatman No. 41. The phenolic from
palm date fruits were extracted as described previously [15].

— Phenols detection

According to the method used by [15], the alcohol extract is treated with few drops of FeCls (5%) fresh

prepared solution, Light-to-dark color gradient to black is evidence of phenols presence.
— Phlobatannins detection

2ml of water extract is boiled with 2ml of HCI solution at a concentration of 1% . The appearance of a red-

colored deposit indicates Phlobatannins presence.[15]
— Flavonoids detection

According to the method used by [16], 5 drops of lead acetate solution were added to 1ml of alcohol extract.

The appearance of a yellow deposit indicates flavonoids presence.
— Steroid detection

2ml of water extract mixed with 2ml of chloroform and cautiously add drops of concentrated H2SO4. A blue-

greenish ring indicates steroids presence [15].

— Saponins detection

19 of the meaty part of each date sample was boiled in 10 ml of distilled water filtered, and then in a test tube
3ml of distilled water were added to the extract and shacked strongly. Formation a foam indicates the Saponins
presence [15].

— Terpenoids detection

1ml of alcohol extract dissolved in 2ml of chloroform and evaporated to dry, then 2ml of concentrated
sulphuric acid were added and heated for about 2 minutes. The appearance of a gray color indicates Terpenoids
presence [15].

— Coumarins detection

In a test tube 2ml of water extract mixed with 3ml of NaOH 10% solution. The appearance of a yellow color
indicates coumarins presence [15].

— Tannins

According to the method used by [17], small amount of alcohol extract was placed in a test tube and few
drops of (FeCls) solution were added. The appearance of green-bluish color indicates the presence of tannins.

— Detection of cardiac glycosides

1ml of alcohol extract was placed in a test tube and added 2ml of acetic acid and a drop of FeCls followed
by 1ml of concentrated sulphuric acid. A brown ring within the solution is evidence of glycosides presence
[17].
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— Anthraquinone Detection

1ml of alcohol extract was placed in a test tube and added to it a drop of concentrated ammonium hydroxide
solution. A red color after two minutes indicates the presence of Anthraquinones [17].

Total Phenols and Flavonoids Quantification:

Total phenolic content and Flavonoids were determined according to the method described by [18], with
some modifications. By using UV-VIS Spectrophotometer (Wisd, Korea).
Free Radical Scavenging Capacity:

Antioxidant activity was determined by the 2,2,diphenyl- 2-picryl-hydrazyl (DPPH) method [19]. DPPH
solution was prepared in methanol, by taking 0.012g in 50ml methanol to get a dark violet color, ascorbic acid
was used as a reference material with concentrations (1-20ppm). Different volumes (0.5, 1, 2, 4ml) were taken
from each extract and then added to 2 ml of DPPH solution and a certain volume of methanol and incubated
for 30 minutes. The absorption of solutions was measured at wavelength 517 nm by UV-VIS
Spectrophotometer, the absorption of DPPH solution was measured without adding the extract, where the
symbol gave Ac for absorption and calculated the inhibition rate 1% for DPPH according to the following
equation:

Ac — Aex
*

1% = 100

Where Ac: absorption of DPPH solution in the absence of extract.
Aex: absorption of DPPH solution in the presence of extract.
1%: percentage inhibition of antioxidant DPPH.

Results and Discussion
Phytochemical Screening:
The results for the qualitative Phytochemical Screening tests of alcohol and water extracts are illustrated in
Tablel and 2 respectively:

Table 1: Phytochemical Screening Results in Dates Alcohol extract:

Dates Type

Phytochemical
Amftiti  Bakrari Tabuni Ami  Al-Fazani

Phenols ++ +++ ++ o+t +
Flavonoids +++ ++ + +++ +
Terpenoids — _ _ _ _

Tannins - - - - —

Cardiac Glycosides ~ +++ ++ ++ + ++

Anthraquinone - - - — —

Present (+) / Absent (=)

Table 2: Phytochemical Screening Results in Dates Water extract

Dates Type

Phytochemical
Amftiti Bakrari Tabuni Ami Al-Fazani

Phlobatanins - - _ _ _

Steroids - - - - -
Saponins ++ + +++ ++ ++
Coumarins + ++ + +++ +

Present (+) / Absent (=)
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The obtained data in table (1) and (2) showed the presence of phenols, flavonoids, coumarines, Cardiac
glycosides and Saponins in all varieties, which are agreed with the results showed by [15,17,20].

Current scientific studies have confirmed the medical characteristics of phenolic compounds, which
antioxidant, anti-virus, anti-allergic... etc. [21], Flavonoids are regularly consumed in human food and have
various biological activities including antioxidants, anti-cancer, antiviral and antibacterial properties [22].
Saponins have a role to play in lowering cholesterol [19], While heart Cardiac glycosides are effective in
treating congestive heart failure and some cases of arrhythmias, coumarines compounds are useful in treating
indigestion and preventing stomach, liver and colon cancers [17].

Total phenols estimation:

Total phenols were estimated according to [18], the concentration of total polyphenols in this study
determined by Folin-ciocaltue method, and Gallic acid as a reference, where it expresses the amount of phenols
content by the number of milligrams equivalent to gallic acid per gram of extract.

Figure (1) show that the concentration of total phenols depends on date variety, where the amount of phenols
ranging from 0.939mg/g for Amftiti to 2.019mg/qg for the Bakrari type, the amount of phenols in Al-fazani dates
was 1.28mg/g, while the Tabuni and Ami types were very close with content of 1.619 and 1.774mg/g,
respectively.

Our results are in agreement, to extent, with that reported by [23] who found that total phenol contents of
dates were ranging from 0.358 to 1.993mg/g. On the other hand, in study carried out by [24] showed much
lower concentration in total phenols as compared to the present study, which were between 0.113 to 0.518mg/g.
This could be due to the difference of the method that is used which involved boiling the sample, soil and
climate differences could have affect phenols content in dates.
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Figure 1: Phenols Concentrations in date samples

Flavonoids estimation:

The amount of flavonoid compounds estimated by using the standard curve of Quercetin, where it expressed
the amount of flavonoids in the number of milligrams equivalent to Quercetin per gram of extract. Figure (2)
shows that the amount of flavonoids in the samples studied ranges from 0.042mg/g for Amftiti and 0.144mg/g
for Tabuni dates, while the amount of flavonoids in Bakrari, Al-fazani and Ami were 0.137, 0.09 and 0.063mg/g

respectively.
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Figure 2: Flavonoids Concentration in date samples
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Comparing these results with [15], where the amount of flavonoids ranged from 0.033 to 0.12mg/g, and [12],
where the amount of flavonoids in the samples studied ranged from 0.075 to 0.141mg/g, the results were very
close. While the results of this study were lower than that of the study conducted on 10 types of Algerian dates
[25], the amount of flavonoids in the samples studied ranged from 0.15 to 2.99mg/g.

Antioxidant Activities:

The 1Cso values determined by DPPH and Ascorbic acid as a reference. Figure (3) shows that the curves of
the percentage change in the concentration of inhabitation for all the studied dates extracts, from which the
concentrations of extracts were calculated to inhibit 50% of the free radicals (Table 3).

Table 3: ICs, values for date extracts

Date Type 1Cs0 (g/ml)

Amftiti 0.0178
Bakrari 0.0065
Tabuni 0.0087
Ami 0.0101
Al-Fazani 0.0107

The concentrations of extracts ranged from 0.0065 to 0.0178g/ml, since the lower the value of 1Cso, the
greater the antioxidant effectiveness, and through our results we find that the Bakrari type was more antioxidant
effective estimated at 0.0075g/ml, and this result differed with the results of [19] study where ICso values ranged

from 0.00011 to 0.00041g/ml, as well as the results of [24] study where the highest ICso value was
0.000073g/ml.
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Figure 3: Inhabitation percentage at different concentrations

The amount of antioxidants equivalent to Ascorbic acid also has been estimated, with table 6 and figure 4
showing the total amount of antioxidants in milligrams equivalent to ascorbic acid per gram of the largest value
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of the Bakrari grade was recorded at 1.565mg/g, while the lowest value was recorded in the Amftiti type at a
concentration of 0.822mg/g, similar to the ICso that previously obtained. The results of the study were lower
than those of the study [19] where the values of antioxidant concentrations were recorded between 9.29-
10.68mg/g. While it was higher than the results of [26], a study on antioxidants for seven varieties of Algerian
dates, the amount of dates studied ranged from 0.08-0.22mg/g.
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Figure 4: The amount of total antioxidants equivalent to ascorbic acid

The relationship between total phenols, flavonoids and antioxidants has also been illustrated in figure (5),
where the amount of total phenols and flavonoids also has an effect on antioxidant effectiveness the more
phenols and flavonoids increase with the amount of total antioxidants as phenolic compounds are known to
have effective antioxidant activity.

u Antioxidants
5 Phenols

Flavonoids

o "
Amftiti  Bakrari Tabuni Ami  Al-Fazani

Figure 5: Comparison of total phenols, flavonoids and antioxidants in studied dates

Conclusions
From the previous findings, all of the studied dates contained high levels of phenols, flavonoids, coumarins,
cardiac glycosides and Saponins across all varieties, Current scientific studies have confirmed the clinical
characteristics of phenolic compounds, such antioxidant, anti-virus, anti-allergic. Flavonoids are regularly
consumed in human food and have various biological activities including antioxidants, anti-cancer, antiviral
and antibacterial properties. The Five presented data in this study confirm that date fruit can be considered as

a rich source of antioxidant, and this reducing property is mostly associated with the presence of polyphenols

specifically flavanols.
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Abstract:

The study has been aimed to evaluate and compare the antioxidant activity in peel and pulp extracts of
bananas. The effect of variation of banana parts on the antioxidant activity showed different values. The DPPH
free radical scavenging activity of banana parts (peel and pulp) were determined using different extracts
(methanol, ethyl acetate and ethanol). Results represent that all extracts showed very good activity at highest
concentration 800ug/ml. Among the all extracts, methanol extract of pulp exhibited highest free radical
scavenging 91.27% at 800pg/ml. Maximum reducing activity of banana peel was observed at 800pg/ml and
showing 0.260 in methanol. The data showed that the entire sample increased their reducing ability when the
concentration of extract increased. There was slight difference in reducing ability of all the three extracts. The
study suggests that peel and pulp extracts of banana could be useful to combat free radical mediated diseases.

Introduction

Medicinal plants are an important source of antioxidants [1]. Natural antioxidants increase the antioxidant
capacity of the plasma and reduce the risk of certain diseases such as cancer, heart diseases and stroke [2]. The
secondary metabolites like phenolics and flavonoids from plants have been reported to be potent free radical
scavengers. Medicinal plants appear to have these desired comparative advantages, hence the growing interest
in natural antioxidants from plants [3].

Antioxidants are considered a promising therapeutic approach as they may be playing neuroprotective
(preventing apoptosis) and neurodegenerative roles. The main characteristic of an antioxidant is its ability to
trap free radicals [4]. Free radicals toward endogenous molecules (DNA, proteins, and lipids) have a beneficial
role (antimicrobial activity) but are implied especially in the pathology physiology of numerous affections:
atherosclerosis, heart failure, liver injury and a plethora of other diseases. Under normal conditions, the body
is equipped with defense mechanisms that scavenge reactive oxygen species (ROS) and protect the cell from
oxidative damage. The damage is made to proteins, lipids and nucleic acids signaling cascades leading to
disruption of ion homeostasis and modification of the genetic apparatus, with the consequence of apoptotic cell
death. The relation between free radicals and disease can be explained by the concept of ‘oxidative stresses. In
a normal healthy human body, the generation of pro-oxidants in the form of ROS and reactive nitrogen species
are effectively kept in check by the various levels of antioxidant defense [5].

Mammalian cells possess elaborate defense mechanisms for radical detoxification. Antioxidants are agents,
which scavenge the free radicals and prevent the damage caused by them. In spite of these in-built defense
mechanisms, it seems more meaningful to utilize extra antioxidants available in diets, especially from fruits,
vegetables and whole grains. Due to their minimal side effects, there are growing in using natural products for
preventive and therapeutic medicine [6].

In addition to these uses of natural antioxidants in medicine, these compounds have many industrial uses,
such as preservatives in food and cosmetics and preventing the degradation of rubber and gasoline. For many
years, chemists have known that free radicals cause oxidation which can be controlled or prevented by a range
of antioxidant substances [7].

Some antioxidants are produced in the body, while others must be sequestered from the diet or through
supplementation. Fruits, and cruciferous vegetables are rich sources of antioxidants. There are several naturally
occurring and synthetic antioxidants known. These antioxidants belong to different classes of compounds, such
as carotenoids, polyphenolics, polyamines, gallic acid derivatives, tannins and catechins. Examples include
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phytic acid, lipoic acid, bilirubin, melatonin, quercetin, carnosol, carnosic acid, hydroxytyrosol, rutin,
butylatedhydroxyanisole, and butylatedhydroxytoluene. Vitamins E and C are among the most effective
antioxidants with preventive effects against heart disease and cancers. The main drawback of using synthetic
antioxidants is their potential of causing health hazards. Thus, safer and natural alternatives of antioxidative
compounds are desirable [8,9,10].

Banana is one of the most popular fruits and several studies have indicated that both banana pulp and peel
contain antibacterial and antioxidant principles [12,13]. Considering the nutritional aspects, it is one of the
world’s leading food crops with a great source of minerals, vitamins, carbohydrates, flavonoids, phenolic
compounds, etc. It is both economical and easily accessible to people from all sections of society, thus
addressing food insecurity problems in many countries. It can be consumed both as cooked and uncooked form.
As oxidative damage of lipids, proteins, and nucleic acids is implicated in the pathology of many chronic
diseases, a great interest was developed by many research groups in exploring the major phytochemicals with
antioxidant properties in banana [14]. Other studies focused their studies on estimation of total phenolic
compounds and antioxidant activity in various fruits using different methods [15-17].

The present study has been aimed to evaluate and compare the antioxidant activities in the peel and pulp
extracts of bananas to assess their protective role against free radical-induced cell damage

Material and Methods

The banana fruit were collected from Rambagh market of Allahabad. Bananas were washed, separated into
pulps and peels and sliced into a thickness of 2 mm. Sliced bananas were dried separately under the shade for
several days. After several days of air drying at about 35°C, the sample was oven dried at 45°C to constant
weight. Dried samples were then powdered using a laboratory scale mill and blender. Ground material (20g)
was extracted independently with 200ml of methanol, ethyl acetate and ethanol at room temperature. Extraction
was carried out for 24hs. The resulting extracts were filtered using filter paper (Whatman No. 1) and the solvents
in the extracts were removed under reduced pressure at 40°C using rotary evaporator or kept in water bath. The
standard extracts were obtained and sealed with aluminum foils and stored in the refrigerator at 4°C until use
[18].

Antioxidant activities assay
DPPH free radical scavenging assay:

Different dilutions of the extract (200, 400,600 and 800 pug/ml) were prepared. 1ml of extract from each
dilution was added into the test tube containing 2ml of DPPH solution [19]. The absorbance of DPPH diluted
in methanol was considered as a control which was prepared by adding 1ml of methanol to 2ml of DPPH
solution and ascorbic acid was used as standard. The mixture was shaken vigorously and left to stand in the
dark for 30min. The absorbance of the resulting solution was measured spectrophotometrically at 517nm. The
scavenging activity of each extract on DPPH radicals was calculated using the following formula and the results
were expressed as shown in figures (1 — 2):

% Scavenging activity = [Absorbance of control — Absorbance of sample/Absorbance] x 100

Reducing power assay:

Phosphate buffer (0.2M, pH 6.6), Potassium ferric cyanide (1%), Tri chloro acetic acid (10%) and Ferric
chloride (0.1%) were used in this experiment [20]. The reducing power of the test sample was determined by
taking different concentrations of methanol, ethyl acetate and ethanol extractions (200, 400, 600 and 800 pg/ml)
in 1ml methanol, then mixed with 2.5ml of phosphate buffer and 2.5ml of potassium ferric cyanide in test tubes.
The mixtures were incubated for 20min at 50°C. At the end of the incubation, 2.5ml of tri-chloroacetic acid
was added to the mixtures followed by centrifugation at 500rpm for 10min. The upper layers (2.5ml) were
mixed in 2.5ml of distilled water and 0.5ml of ferric chloride and the absorbance was measured at 700nm. The
reducing power tests were run in triplicates. An increase in absorbance of the reaction mixture indicated the
reducing power of samples.
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Result and Discussion
Antioxidant activity of banana pulp and peel flour:

DPPH is a stable organic nitrogen radical and free radical compound with a purple color which changes into
a stable yellow compound in reacting with an antioxidant. In brief, the reduction capacity of DPPH was
determined by the decrease in its absorbance at 517nm, which is reduced by the antioxidant [21]. The DPPH
free radical scavenging activity of two parts of banana plant peel and pulp was determined at different
concentrations of 200, 400, 600 and 800pg/ml.

The DPPH free radical scavenging activity of banana plant peel was determined for different extracts
methanol, ethyl acetate and ethanol. Ascorbic acid was taken as standard. The obtained results have been
showing that all extracts had the highest activity at the highest concentration. Among the extracts, ethanol
extract showed the highest activity (90.00%), while methanol showed 89.29% and ethyl acetate showed
72.48%. The standard ascorbic acid showed 94.61%. Thus, it was clear that all the extracts showed lower
activity than ascorbic acid.
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Figure 1: DPPH free radical scavenging activity of peel extracts of banana

From figure (2), it was observed that all the three extracts of pulp possess antioxidant activity. Methanol
extract exhibited the highest free radical scavenging 91.27% than ethanolic 85.77% and ethyl acetate 69.98%
extracts at 800pg/ml. Ascorbic acid is well known potent antioxidant, it was observed that the three extracts
had reported lower antioxidant activity compared to the ascorbic acid (94.61%).
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Figure 2: DPPH free radical scavenging activity of pulp extracts of banana

Reducing power

The reducing power of methanolic, ethanolic and ethyl acetate extracts of banana was determined and showed
as the concentration of extracts increases (200, 400, 600, 800ug/ml) the absorbance of sample increased
gradually.

This method was based on the reduction of (Fe3*) ferric cyanide in stoichiometric excess relative to the
antioxidants. Figures (3) and (4) shows the reducing power of banana peel and pulp flour extracts as a function
of their concentrations based on the ability to reduce ferric (Fe3*) to ferrous (Fe?*) ion through the donation of
an electron. This assay just indicates how easily a given antioxidant donates electrons to reactive free radicals’
species, thus promoting the termination of free radical chain reactions. The ability of the antioxidant to reduce
Fe®* to its more active Fe?* form might also be an indicator of its ability to act as a preoxidant in the system.
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Figure 3: Reducing power activity of peel extracts of banana

Through reducing power assay antioxidant potential of the banana extracts was indirectly determined by
measuring the capacity of the extract to reduce the transition metal iron (111) by electron transfer. An increase
in the absorbance read at 700nm indicates the reducing power of the extract. In this study, the peel extracts in
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concentrations of 200, 400, 600 and 800ug/ml were used for the assay. As the concentration increased, the
absorbance also increased which gave the highest absorbance value at a concentration of 800mg/ml, which
corresponds to increased reducing power. Upon comparing the absorbance value at 800ug/ml, it was seen that
methanol exhibited the highest reducing power. The reducing power of the three extracts of peel was in the
order methanol (0.448) > ethanol (0.401) > ethyl acetate (0.262) (Fig. 3). In a previous study, a comparative
analysis of the reducing power of different fruits was carried out including banana with an absorbance value of
0.08 at 20mg/ml [22].
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Figure 4: Reducing power activity of pulp extracts of banana

Maximum reducing power was observed i.e.0.195 with 200pug/ml of methanol extract of the banana pulp as
compared to ethyl acetate extract 0.112 and ethanol 0.129. In the case of methanol extract of sample 400pg/ml,
highest reducing power was 0.205 than ethanol extract 0.134 and ethyl acetate 0.122. Maximum reducing
activity of banana pulp was observed at 800pg/ml concentration was observed at 0.260 in methanol, the next
higher reducing power was observed in ethanol extract, that is 0.155 and lower reducing power was showing
0.133 by ethyl acetate extract. The data showed that the entire sample increased their reducing ability when the
concentration of extract increased. There was a slight difference in reducing ability of all three extracts. All
sample extract showed lowest reducing power as compare to ascorbic acid (Fig. 4).

Quite a number of works has demonstrated the occurrence of different types of antioxidants in both banana
pulp and peel [34], however, the influence of the variety of bananas, stage of ripeness and parts of fruits on
antioxidative compounds and antioxidant activity have not been studied. So, it is clear that all extracts of banana
peel and pulp are good sources of antioxidant activity.

Conclusion

The DPPH free radical scavenging activity of banana parts (peel and pulp) was determined for different
extracts: methanol, ethyl acetate and ethanol. Ascorbic acid was taken as standard. Results represent that all
extracts showed very good activity. And all extracts had highest activity at the highest concentration 800pg/ml.
Among the extracts of peel; methanol showed 89.29%, ethanol 90.00% and ethyl acetate showed 72.48% and
standard ascorbic acid showed 94.61% at 800pg/ml. But in pulp extracts of banana; methanol extract exhibited
highest free radical scavenging 91.27% than ethanolic 85.77% and ethyl acetate 69.98% extracts at 800pg/ml.

Maximum reducing activity of banana peel was observed at 800ug/ml concentration was observed at 0.260
in methanol, the next higher reducing power was observed in ethanol extract, that is 0.155 and lower reducing
power was showing 0.133 by ethyl acetate extract. The data showed that the entire sample increased their
reducing ability when the concentration of extract increased. There was slight difference in reducing ability of
all the three extracts. The reducing power of the three extracts of pulp were in the order methanol (0.448) >
ethanol (0.401) > ethyl acetate (0.262). All sample extract showed lowest reducing power as compare to
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ascorbic acid. Banana peel extracts has shown maximum results of antioxidant when compared with antioxidant
levels of banana pulp extracts.
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Abstract:

Petrographic studies (Diagenesis) show that the Sarir Sandstone in composition from sub-arkose to arkosic
arenite. During early Diagenesis, the Sarir Sandstones were modified by Calcite, dolomite, and locally pyrite.
Diagenetic process; replacements of corroded silica by carbonates. Cementation fluvial sandstones Intrastratal
dissolution and precipitation of kaolinite in the resulting pore space. Deformation of micas between more
resistant grainy pre-dates one phase of quartz overgrowth, probably the carbonates. The methodology was
conducted with the review of the previous published papers, the open file of the Arabian Gulf Oil Company
(AGOCO). Thin sections were used for the Petrographic analysis with polarized and scanning electron
microscopes (SEM). The results of the study were subsurface investigations including cores (conventional and
side walls), petrographic analysis, and wire-line logs suggested that this formation (Sarir Sandstone) can be
divided in to three main units in Messla Oil Field. The quartzitic sandstones of (the Lower and the Upper Sarir
Sandstones) are considered to be the main producing horizons where quartz grains have undergone a complex
Diagenetic history, including Authigenesis, quartz and feldspar overgrowths, dissolution, carbonates
cementation, and replacement. The nature of the shale facies, i.e. lack of organic content, and presence of
oxidizing conditions indicated by iron oxides color, indicates that they are not a significant source of
hydrocarbons. On the other hand, the Rakb Shale is the only source rock in the studied and adjacent areas.

Keywords: Diagenetic process; Cementation; dissolution; precipitation; Conference.

Introduction

Sarir sandstone cover a large area of Sirt basin. This sequence forms two regressive phases. This study of
Diagenesis of the Sarir Sandstone in the Messla Oil Field is a follow up and expansion of what has been done
on the geology of this area at the Arabian Gulf Oil Company (AGOCO) exploration department and the few
papers that dealt with the geology of the region in general since. In the study area the Sarir section consist of
three units; they are the Lower Sarir Sandstone, the Red shale, and the Upper Sarir Sandstone [1]. Although,
the Diagenetic Processes of the Sarir Sandstone have been fairly studied, its Diagenetic Processes have not
been covered. Accordingly, this study was devoted mainly to the Diagenetic Processes of the Sarir Sandstone
in the Messla Oil Field. This study was performed with three main goals; first: to study in details the Diagenetic
Processes of these important sandstone units, second this work, hopefully, will be a contribution to the geology
of the area, and third to provide a case study for any similar examples in the natural resources’ exploration. The
Messla Qil Field is located in the southeastern portion of the Sirt Basin, north central Libya, approximately 500
Km Southeast of Benghazi and 40 Km Northwest of the Sarir Oil Field Figures 1. This Study focus on
Diagenetic Processes of the Sarir sandstone in Messla oil field, which mostly occur in Southeastern Sirt basin.
This conducted reviewing of the previous work in Messla Oil Field; published papers, the open file of the
Arabian Gulf Oil Company (AGOCO), for the data to be used in Diagenetic Processes. Four cored wells (DD25-
80, HH1-65, HH3-65 and L5-65). 418 feet of conventional and side wall cores were used for the core
descriptions and cut samples. (130) thin sections that represent the Sarir Sandstone Units were used for the
Petrographic and scanning electron microscopes (SEM) analysis. This method was implemented in AGOCO,
Benghazi except SEM analysis which was done in the Industrial Research Center (IRC) Tripoli. Also, drawings,
typing, computer works, zerox... etc. were done in Misurata. The Messla Oil Field was discovered in 1971 by
a wildcat HH1-65. This well was located on a seismically controlled southeasterly plunging nose upon the
concept that the Lower Cretaceous Sarir Sandstone, productive in the L-Field wedged out towards the west and
the northwest against Messla bald basement [1]. HH1-65 penetrated 366feet of Sarir Sequence in the interval
8760-9126, and potential tested at the rate of 10,900 barrels per day of 38 degrees API oil [1].
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Figures 2: Composite Log; Sarir Succession

Material and Methods
Core Descriptions:

Cores from four wells (DD25-80, HH1-65, HH3-65, and L5-65) have been described for this study. These
are evenly distributed across the field and cover all stratigraphic units (Upper and Lower Sarir Sands with Red
Shale). A series of core photographs was taken during core description work to capture the typical appearance
of the rocks and results were recorded on cores sheets.

Scanning Electron Microscope Analysis (SEM):

SEM results are in line with the observations made during thin section analysis. Kaolinite is the most
abundant clay mineral filling the pore space. The Kaolinite cement is often attached to the quartz overgrowth
that can be observed on most of the detrital quartz grains after feldspar alteration. Late ferroan carbonates occur
as cements and replacement phases. These late ferroan carbonates occur as cements in secondary pores created
by dissolution of detrital feldspars and, more commonly, as sparry crystals that replace detrital grains e.g.
corroded quartz overgrowth. Mechanical compaction influenced Sarir siliciclastic throughout much of their
burial history; evidence of chemical compaction is relatively minor. Emplacement of hydrocarbons occurred
early.
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Discussion and Results

Thin sections were prepared in order to make the open hole space visible. The modal composition, i.e. various
detrital components, matrix, and cement, was evaluated microscopically. Further differentiation was made
between carbonate cement, anhydrite cement, clay cement, and open pore space. Quartz is the most abundant
framework component. Chloritized phyletic lithoclasts are the most conspicuous rock fragments in Sarir
sandstones. Other common rock fragments include Chert, quartzite, dolomite, hematinic siltstone, and
chalcedony. Sarir siliciclastic are barren of fossils. [3] reported Late Jurassic-Early Cretaceous ages for plant
fossils in Sarir cores.

Sarir Sandstone:

The sediments of the Sarir Group represent the first depositional cycle of the incipient-rift sequence. Age
dating of the sequence is often difficult or not possible due to the lack of fossils or is hampered by the occurrence
of reworked fossils from older Paleozoic or Mesozoic strata [2]. Many different facies associations and
depositional environments have been interpreted for the Sarir Group by different authors. Depositional
environments are predominantly fluvial, ranging from alluvial fans, braided rivers and meandering streams to
marginal marine, coastal plain and lacustrine [3]. The Upper Cretaceous succession in the area of the Messla
field contains marine anhydritic shales, shales of various colours and limestones representing the Rakb
Formation. The most productive source rocks included within the Upper Cretaceous are the ‘Sirt Shales’ and
‘Rakb Shales’ of the Sirt Basin [3]. The Sirt Shale (Upper Cretaceous, Campanian/Turonian) is considered to
be the dominant source rock in the Sirt Basin petroleum province [4]. The thickness of the Sirt Shale ranges
from a few hundred feet to more than 2500 feet in the troughs. These rocks are within the oil-generating window
below 8100 feet in the central and eastern Sirt Basin [5]. Gras and Thusu assume that the Upper Cretaceous
Rakb Shale, containing kerogen types 1 and 2, is the principal and widespread source rock. The mixture of
marine algal and terrestrial organic matter was deposited under restricted conditions in an intra-shelf basin [3].

1) Diagenesis of the Lower Sarir Sandstone

The petrographic analysis of the Lower Sarir Sandstone started by studying the thin section that was
undertaken from the conglomeratic section of the Lower Sarir Sandstone which unconformably overlies
basement. The main component of the following slides is quartz grains, which is monocrystalline partly
corroded and with silica overgrowths (Fig. 3 — 4). They illustrate an authigenic overgrowth (O) on a detrital
quartz grains (Q) and shows high preserved primary interparticle porosity (P) (blue stain); the pore spaces are
partially filled with black material (HO) i.e. heavy oil. This rock type has an excellent porosity, i.e. providing
a good reservoir rock. In the Lower Sarir Sandstone the thin section (Fig. 5) illustrates the clay minerals, mainly
kaolinite (k), and partly filling the pore spaces. It also illustrates the sandstone, which is medium to coarse
grained, subangular to subrounded, clayey in the lower half of the thin section. A few grains of K-feldspar (F)
are present; they are partially altered to kaolinite (K) as it appears on the right lower corner of the thin section.

S

» oA Ad BL7 Ll 3
Figure 3: an-authigenic and corroded Figure 4: high preserved primary interparticle
overgrowth (O) on detrital quartz grains (Q), porosity (P), and Heavy Qil (HO) between
Kaolinite (K). quartz grains.
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Figure 5: illustrates quartz grains (Q), angular Figure 6: overgrowth (AO) and porosity (P).
grains (A), Kaolinite (k), and Feldspar (F).

Thin section from the upper part of the conglomeratic section in the Lower Sarir Sandstone shows that it
consists mainly of poorly sorted silty quartzitic sandstone (Fig. 6). The detrital grains, which mostly
monocrystalline quartz (Q), are bimodal ranging from silt to medium grained sand size. Grains of the coarse
fraction are subrounded and some of them with silica overgrowth (AO). The finer and elongated, apparently
subangular to angular, and with irregular surfaces.

2) Diagenesis of the Upper Sarir Sandstone

The Upper Sarir Sandstone is overlying the Red Shale and starts with sandstone, which consists of fine to
medium grained, angular to subangular and subrounded monocrystalline quartz grains; it is slightly silty and
clayey, fairly porous, and with hydrocarbon accumulations (black color heavy oil) (HO). The above mentioned
sandstone unit is fining upward and grading to siltstone, with the main constituents are angular-subangular,
elongated detrital quartz grains, and with intergranular porosity (P), and oil stains (HO) (Fig. 7). The upper part
of the Upper Sarir Sandstone consists of fine—-medium, rounded to well rounded, microcrystalline quartz grains
(Fig. 7). Disseminated Pyrite and marcasite (py) seem to have invaded the rock during late diagenesis (Fig. 9).

Figure 7: illustrates slightly silty and clayey, Figure 8: an authigenic overgrowth (O), and
fairly porous, and with hydrocarbon well distributed open pore spaces (P)
accumulations (black color heavy oil) (HO)
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Figure 9: Photomicrograph of thin section to
illustrate another unit of brownish hydrocarbons crystals
stain. The pore space (P) on the upper the Upper
Sarir Sandstone, quartz grains (Q), porous quartz
arenites with left side of the slide is partially filled
with disseminated pyrite (py)

Sarir sandstones have undergone a complex diagenetic history. The complete diagenetic sequence is not
present in individual samples, but has been established through petrographic and SEM analyses of all available
thin sections.

Authigenic chlorite is the dominant clay mineral in Sarir sandstones. Two distinct episodes of chlorite
precipitation are evident: early cements and a late replace phase. Cement-stratigraphic relationships show that
precipitation of pore-lining chlorite rims is the earliest diagenetic event.

Quartz and K-feldspar overgrowths; these cements appear to be lacking in the interstratified chlorite-
cemented sublitharenites.

The dominant authigenic carbonate minerals in Sarir sandstones are nonferrous calcite and nonferrous
dolomite. These sparry carbonate cements are commonly superimposed on early chlorite rim cements; calcite
is more abundant than dolomite. Where early calcite and dolomite cements are pervasive, they occur to the
exclusion of pore-filling chlorite (Fig. 11 — 12).

Figure 11: illustrates Poikilotopic calcite Figure 10: illustrates sandstone diagenetic texture.
cements (CC) Poikilotopic calcite cements (CC) in which the
carbonate crystals completely enclose several quarts
grains (Q). Using the textural criteria most of
porosities have been interpreted as secondary. These
secondary pores resulted from partial to complete
dissolution of quartz (Q) and detrital feldspar alteration
to kaolinite.

Reservoir Properties

Petrographic and SEM analysis demonstrate that a series of early cementation and compaction events, in
combination with late burial diagenesis, have occluded most of the porosity in these sandstones. Early chlorite
rims, pore-filling chlorite, calcite, dolomite, and anhydrite cements have pervaded the primary pore network.
Bitumen coatings on chlorite rim cements record an early episode of oil migration. Consequently, most
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diagenesis post-dated oil migration. Sublitharenites containing rock fragments have the highest frequency of
chlorite cement. This suggests that rock fragments sourced the iron and magnesium for the authigenic chlorites
in Sarir sandstones. Following precipitation of chlorite and pervasive cementation by non-Ferroan carbonates
and anhydrite, the influx of corrosive fluids created secondary porosity by partial to complete dissolution of
labile framework grains and intergranular cements. These secondary pores have been cemented with kaolinite
and later Ferroan carbonates. Hence, this dissolution event did not improve reservoir character. Late burial
diagenesis of Sarir siliciclastic, by analogy with other Gulf of Sirt basin formations, occurred at elevated
temperatures (100° to 150°C) based on the presence of abundant detrital feldspars. The pervasive distribution
of late pyrite in some Sarir Formation cores provides evidence of thermochemical sulfate reduction. The Sarir
Formation diagenetic system is inferred to have been semi-closed because components needed for the formation
of several diagenetic phases.

Conclusion

The nature of the sandstone facies provided reasonable reservoir rocks. The Red Shale member represents a
well-developed break between the two Sarir Sandstone members; it also provides a good seal for the underlying
sandstone of the Lower Sarir Sandstone. The nature of the shale facies, (i.e. lack of organic content, and
presence of oxidizing conditions indicated by iron oxides color), indicate that they are not a significant source
of hydrocarbons. Diagenetic alteration of rock fragments, detrital feldspars, and authigenic anhydrite liberated
ions that re-precipitated in situ as cements. However, the sodium required for albitization, as well as the calcium
and magnesium needed for precipitation of pervasive carbonate cements, most probably had an extra
formational source. In a general since, an example of petroleum producing fluvial deposits. This study,
hopefully, enhances the understanding of the nature of the rock sequence in an important giant oil field. It is a
contribution to the geology of the region; and it can be of great help in the exploration of similar examples
locally around the Messla high and regionally. Although, this study reasonably covered the Sarir Sequence in
the Messla Oil Field, further follow-up study, that covers more wells and expands to adjacent areas, will be
very useful.
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Abstract:

Autism is a neuron developmental disorder result of environment and genetic material interaction.
Heterogeneity and severity of autism phenotypic criteria are result of different involved genes and their different
gene expression level. In this study phenotype character of autistic criteria was investigated in 38 children
identified as autistic according to autism identification methods used in the Autism centers in Misurata city.
Blood serotonin level was determined in 26 autistic children by HPLC method. The recorded serotonin levels
were low (65-96pg/L), moderate (318-333ug/L) and high (85-270ug/L) represented by 38.4%, 27% and
34.6% respectively and associated with autistic symptoms. Allele genotype of serotonin transporter protein
determined by PCR using specific two primers. Gel electrophoresis of the PCR that most case are SL (75%)
genotype while LL represented by 25% in studied cases. The data also shows a linkage of serotonin level with
specific behavior (phenotype). Therefore, evidence of genetic association of 5-HTTLPR allele polymorphism
with autism phenotype and blood serotonin level was investigated in Misurata autism children.

Keywords: Allele polymorphism, 5-HTTLPR, autism, blood serotonin level, PCR.

Introduction

Autism is highly heterogeneous inherited neurodevelopmental syndrome resulting from a complex
interaction between environmental and genetic factors characterized by verbal and nonverbal communication,
impairment in reciprocal social interaction and stereotyped behavior [1,2].

Specific autistic symptom etiology was investigated to know etiology and early detection of autism signal
[3,4]. Genetic polymorphisms in candidate genes are considered important in etiology of autism, particular
interest serotonin system. The role of the serotonin transporter protein and serotonin level in the behavior of
autism were studied and conformed by many researchers [4-9]), which suggest the hypothesis that 5-HTT
availability is lower in the brain of adult's individuals with ASD are consistent with role of 5-HT involvement
in Autism biology. Serotonin (5-HT) transport linked polymorphism region (5-HTTLPR) has relationship with
anxiety related personality traits, stress associated depression and amygdala activation in response to negative
stimuli [5]. Serotonin levels regulated by SLC6A4 gene (5-HTT) have polymorphic loci in promoter reign and
represented by two alleles S and L. The polymorphism of 5-HTTLPR is due to insertion or deletion of 44bp
which lead to different serotonin gene expression [7,10]. Serotonin transporter polymorphism (5-HTTLPR) has
been implicated in conditions and behaviors such as depression anxiety, aggression and autism. The influenced
behavioral characteristic was observed by increase allele specific promoter activity that led to production of
two-fold variability in mRNA level of serotonin protein [11,10]. The short allele has been associated with
decreased serotonin gene expression while L allele associated with increased serotonin level [12]. Hyper
serotonin in autistic patients was confirmed by using more specific methods such as HPLC and ELISA [3,5,8].
An increased serotonin level in autistic children was more evident when whole blood was analyzed [13]. In this
study, HPLC and PCR reaction were used to detect serotonin level and genotype in autistic children blood in
order to be used as biomarker for autism diagnosis.
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Materials and Methods

Ethical clearance obtained from principals and ethic committee of autism center in Misurata City-Libya.
Consent forms and questionnaire issued to the parents to obtain their approved. Only children whose parent
gave consent were involved in this study.

Sample collection: The study included 38 autistic children from autism centers in Misurata city. The children
were diagnosed and classified into strong and spectrum according to intensity of autism specific phenotype by
psychiatric and special staph member of the autism centers (Misurata City).

Serotonin protein level: Blood samples of 26 autistic children were collected by professional staff in
Misurata center lab. Children prevented by their parent from eating any food that include or induce serotonin
level in the blood three days before blood collection. Severity and the specific phenotypic characters of each
child such as anxiety, aggression, obsessive compulsive disorder, and depression were recorded. Serotonin level
in blood of autistic patient was determined by using known high-performance liquid chromatography (HPLC)
in CERBA lab-France (www.labcerba.com) [14]. The level of serotonin ranged into high, moderate and low
comparing to the lab serotonin stander reference (100-300pug/L).

DNA extraction: DNA extracted from 11 autistic blood samples and one normal child, using QIAGEN
kitflexi Gene (R) DNA kit (250) according to the instructions of the manufacturing company at Misurata central
laboratory. The DNA concentration pg and purity assessed by using Nanodrop machine (Thermotisher
scientific).

PCR reaction: PCR was used to detect 5-HTTLPR gene promoter amplification using two primers, 5-
HTTLPR-PFGGCGTTGCCGCTCTGAATGC and PR GAGGGACTGAGCTGGACAACCAC. PCR mixture
consisted of 6.25uL (1x) master mix, 0.5uL (1pm) of each primer, 20ng of template DNA and distill water to
final volumel2.5pL in sterile 0.2 ml micro centrifuge tubes. PCR Program was performed with following:
Initial denaturation at 95°C, 1 cycle (5min), followed by 35 cycles of denaturation at 94°C, (15sec), annealing
at 61°C (30sec.), extension at 68°C (45sec.) and a final extension step of 5min at 72°C. Glyceraldehyde3-
phosphate dehydrogenase (GAPDH) was used as reference gene in PCR reaction [15]. Reaction products were
detected using 2% agarose gel with ethidium bromide.

Result and Discussion

Investigation of specific autistic symptoms and their intensity level may improve the chance to diagnosis and
treatment of disorders [3,16,4]. 45% of investigated children have strong phenotype of autism, while 55% were
spectrum according to autistic criteria used in autistic center in Misurata. This different phonotypical
contribution displayed, depends on common gene variants led to the heterogeneity of gene expression in
collected samples.

The disruption of the serotonin (5-HT) system is one of the most consistent and replicated finding in autism
[17,1,9], therefore, in this study, serotonin gene expression level was determined in 26 autistic children,
included 18 males and 8 females. The intensity of autism criteria was classified into strong and spectrum groups
according to autism criteria severity. The result in table (1) showed that specific autistic symptoms were high
in 14 males and low in 4 autistic children with serotonin level range between 320-65ug/L compering to the
control (300-100ug/L). Heterogeneity of serotonin level in autistic children was recorded in many studies
comparing to normal children [18,8,9].

The observed heterogeneous serotonin level may result of allele polymorphism of serotonin transport gene
promoter [19,17]. High and low serotonin protein level disruption in autistic females and male children were
also associated with strong and spectrum autistic phenotype in table 1. Anxiety and depression are associated
with low level of serotonin while obsessive and compulsive disorder were associated with high serotonin level
in this study which agrees with Tordjman, [19] who discovered a relationship between rate of 5-HTTLPR allele
transmission in autism to behavior domain and severity of autistic criteria. Therefore, expected genotype for
high, spectrum and low level of serotonin is LL, LS, and SS respectively [17,5,6]. Heterogeneity of serotonin
level in autistic children was confirmed by using PCR reaction. Extracted pure DNA of random 11 autistic
children and one normal sample were subjected to PCR.
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Table 1: Autism phenotype and expected genotype of serotonin transporter gene

Level of S ) Expected genotype of
evel of Serotonin Phenotype serotonin transporter gene
Sample group protein (Intensity of Autism)
SS SL LL
Control 100 — 300pg/L* Normal - - -
Awutistic
children 1 65 — 96pg/L (low) Strong +(10) - -
Autistic .
children 2 318 —333ug (high) Strong - - +(9)
Autistic
children 3 85 — 27ug (moderate) Spectrum - +(7) -

*Lab reference for serotonin protein level in normal male and female

Table2: Genotype and allele type of serotonin protein transport gene (5-HTTLPR) in collected 12 samples

Allele Number and
Sample Genotype rate of transmission Phenotype
size
SS LS LL S L strong mild  normal
12 0% 75% 25% 9 15 8 2 1
o O 3) (37.5%)  (62.5%)

Figure 2: PCR product 5-HTTLPR promoter and allele genotype of autistic sample number 2, 7, 9,10 (line 2-5), DNA
molecular weight marker (line 1), PC=positive control (line 6), NC= negative control (line7); SL allele type= 2 fragment of
size 528bp and 484bp, LL allele genotype= one fragment (528), on 2% gel electrophoresis

PCR products on 2% gel electrophoresis showed that 25% of samples have LL allele genotype (Fig. 2 — 4)
and 75% carry SL genotype (Fig. 2 — 3), and no SS type was observed in PCR product including normal case,
but it expected in strong autisms with low serotonin level (table 1). The observe allele polymorphism of 5-
HTTLPR promoter in this study is associated with autistic phenotype and in agreement of other researchers
finding [11,10,17,5,6]. In this study autism children with LL genotype are not aggressive, less anxious, they
have behavior of stereo type of movements and have problems in communication with others in addition they
like to be alone. While SL genotype are aggressive, anxious, and have restrictive repeated behaviors, in addition
having communication problem with other in 75% of studied cases. Other 25% of SL genotype can
communicate with others, do not like to be alone, and they are not depressed. The observed heterogeneous
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genotype of serotonin transporter promoter and heterogeneous serotonin level in this study indicate the
involvement of serotonin gene in children autism in Misurata city/Libya.

Ladder S/L(1) S/L(3) S/L(4) S/L(5) S/L(6) S/L(11) S/L(12) NC...BC

s

Figure 3: PCR product 5-HTTLPR promoter and allele genotype of autistic sample numberl, 3, 4, 5, 6, 11 (line 2-7),
normal child 12 (line 8); DNA molecular weight marker (line 1), negative control (line 9), positive control (line10); SL
allele type= 2 fragment of size 528bp and 484bp

Ladder LL(8)

500 bp

400 bp

Fig4: PCR product 5-HTTLPR promoter and allele genotype of autistic sample number 8=LL genotype.

It is very important to know the etiology of autism and allele genotype of candidate gene for detection and
treatments. Symptoms of autism such as aggressive and repeated behavior were treated with SSRLs drug
through blockage of 5-HTT [20]. Autism is multifactorial genes and allelic variants [15], there for SSRLs drug
work very good on autism person with LL genotype but is not good for SS genotype that had already low
serotonin level.

Conclusion
In this study there was linkage between autism criteria, blood serotonin level and genotype of serotonin
transfer gene promoter which is evidence of the role of serotonin autism etiology. Therefore, it is very important
to determine serotonin level and allele genotype of Serotonin transporter protein for autism diagnoses and
treatment.
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Abstract:

This study sets out to identify the paleocurrent direction of the sedimentary rock that shaped the layers of
cross-bedded sandstone units in Wadi Quraim. These sandstone formations were created during the early
Triassic era and are a part of the Abu Shaiba formation. Cross bedding attracted attention to its study, because
it is among the most significant feature of the primary depositional structures in the study area, providing an
indication of the strength and direction of the current that provide information on paleocurrent direction. Five
location were chosen to collect cross bedding dip measurements. Planner and trough cross stratification are
very common throughout the study area. Based on Georose diagram plot the paleocurrent direction pointed out
at on major direction, northeast. This however shows that the source of sediment supply was coming from the
southwest.

Keywords: Paleocurrent, Cross bedding, Sandstone, Abu Sihba, Wadi Quraim

Introduction

The study area is a part of an extension of the Nafusa Mountains, which formed as a result of the Hersynian
event that affected the North African margin, the height of Jebel Nafusa is approximately 500m. This study
focused on the area known as Wadi Quraim (Fig. 1), which extends for approximately 2.7Km.

The purpose of this research was to determine the direction of the paleocurrent of sedimentary rocks that
formed the layers of cross-bedded sandstone units in Wadi Quraim. These sandstone units are part of the Abu
Shaiba Formation, which was formed during the Early Triassic period. Because cross bedding is one of the
most important phenomena of the primary depositional structures in the study area, providing an indication of
the intensity and direction of the current as well as the quality of the current regime in which this phenomenon
was formed, it drew attention to its study. It is worth noting that cross bedding occurs as a result of a change in
the direction of the old current during the sedimentation process. In this study, five different locations
distributed along the Wadi Quraim valley's were measured for cross bedding dip direction; 50 readings of these
cross bedding directions were taken, with 10 readings for each location. This analysis will allow us to determine
the direction of the old current that deposited Abu Shiba sandstone in Wadi Quraim during the Triassic period
and may inform us on the source of the supply materials.

Geologic Setting:

In the northwest of Libya, between Mizdah and Ghadames, the Hamada al-Hamra mountain range and the
Jafara plain form the mountain's northern and southern borders, respectively, the northern Mediterranean Sea,
the Nalut region, and the border between Libya and Tunisia.

The Nafusa Mountain's section of sedimentary rocks dates to the Mesozoic era, however there isn't a single
location where the entire section is exposed due to minor discrepancies between the various layers. The study
area is an extension of the Nafusa located in northwestern Libya, that is depicted as an arc stretching from the
Tunisian city of Gabes in the west to the Libyan city of Al-Khums in the east. Wadi Quraim is located west of
Al-Khums and contains stratigraphic sections that range from the Triassic to the Cretaceous that are separated
by an unconformity surface. The Triassic sandstone outcrop is part of the Abu Shiba Formation, which contains
the targeted cross bedded that is used for paleocurrent analysis.

There are also rock exposures at the top of Abu Shiba that consist of successive layers of limestone, dolomitic
limestone, and dolomite of varying colors, sizes, and thicknesses known as Sidi El Sid Formation deposited
during Cretaceous period.
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Figure 1: The location map of the study area with an illustrative map of the shape of the Wadi Quraim stream

Abu Shaiba Formation:

The Abu Shaiba name was introduced in 1955 by the Chistie, who named it after Wadi Abu Shaibah, which
is located north-east of Gharyan city. [4] determined the formation's age in relation to the Triassic age and
divided it into three members at the type section, the upper of which consisted of cross bedded sandstone, the
middle of which consisted of dolomitic limestone in addition to the evaporites, and the lower of which consisted
of red sandstone. Later, [6] reclassified and changed the classification of what was previously known as the
lower member of the Abu Shaiba Formation to the Azizia Formation and determined the presence of a surface
of unconformity, topped by the upper member of the Abu Shaiba Formation, which consists of sandstone and
various types of layers that could represent the lower part of Wadi Quraim section.

The Abu Shaiba Formation in the Wadi Quraim region is made up of successive layers of sandstone with
varying grain sizes ranging from fine to medium to coarse with intercalation of silt and shaly thin units (Fig.
2). The Abu Shaiba formation is topped by an disconformity surface representing the missing Jurassic and part
of the Cretaceous time. Above it is the Sidi EI-Sid formation, which generally consists of dolomitic limestone
which exposed in the study area.

Form- Mem- ick- N s e
Age . Thick Lithology ‘ Description
ation | ber ness
T
cretac sidi | Ain |, o BT nitielimestone, E %Cmssbedded
eous | Asid | Tobi E greenish, medium graine 1
Fine to medium grained - siltstone
2.15m Sandstone, moderately
Sorted, cross bedded
[T085m B = siltstone, greenish Sandstone

Coarse sandstone

siltstone, greenish
Coarse to medium grained Uniconformity
2m Sandstone, yellowish to

reddish color, cross
bedded

Medium grained
Sandstone, tallow color

Triassic
Abu Shiba

Figure 2: Stratigraphic section of the Abu Shaiba Formation in the Wadi Quraim area

Methods of The Study
A variety of fabrics and primary structures can be used to determine the flow direction of currents in clastic
sediments. In almost all cases where such directional data are used, a large number of measurements must be
collected in order to derive a reliable (if not statistically significant) picture of paleocurrents in ancient
depositional environments. Paleocurrents interpretation may then lead to a better understanding of sediment
transport directions, basin geometry, source area location, and so on. As a result, they make a significant
contribution to any sedimentological study.
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The purpose of this research is to determine the paleocurrent direction and source area of sandstone in the
Wadi Quraim area. This study involved wide range of previous revision and studies on the subject, as well as
the information contained in Alkhomas booklet by [7] as well as other analogues and studies that targeted the
same research topic in other parts of the world. The field methods included frequent visits and a detailed field
study of the study area, Wadi Quraim. The area was divided into five work locations listed under the following
coordinates: the first site (32,68434 st. 14,01313 s), the second site (32,68414 st. 14,01390 s), the third site
(32,68740 st. 14,01552 s), and the fourth site at (32,68998 st. 14,0122 s), the fifth site at (32,69254 st. 14,01854
s).

Ten readings were assigned to each location of the area, for a total of 50 readings of the cross bedding dip
direction were obtained from five locations (Fig. 3). The measurements from the sandstone outcrops were
obtained using a geological compass/clinometer, and while the coordinates of each site were determined using
GPS. A hammer was used to collect samples from each station that was stopped for lithologic description.

Earth).

Cross bedded Sandstone in Wadi Quraim:

The rocks of Abu Shaiba Formation are exposed in Wadi Quraym have a variety of layers, the most important
of which are cross bedded sandstone. These cross bedding features can be used and measured to determine the
paleocurrent direction that formed the inclined starta of the Abu Shaiba Formation in the study area. There are
two types of cross bedding reported in the study area: planner cross bedding and trough cross bedding. Both
ripples and dunes can take on different shapes in nature depending on the different flow parameters of the
current that generates plane cross bedding [9].

During the field study of the Wadi Quraim region, cross bedded sandstone can be clearly noticed, both trough
and planner types in the Abu Shaiba Formation are present (Fig. 4). This Triassic cross bedded sandstone are
thin to thickly bedded, grain sizes ranging from fine to medium to coarse, rounded to subrounded and color
varies from white to pink to brown to reddish brown. The stratigraphic section represent an overall fining up
ward sequence. Most of the sandstone outcrops in the Wadi Quraim has cross bedding along 2.7Km, with width
and length of the cross bedding sets found in the Abu Shaiba rocks range from 20 to 70cm.
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Figure 4: Planner cross bedding from lower section of the Abu Shaibah Formation in the Wadi Quraim region.

Some planner cross bedded units are separated by structureless sand layers, this planner bedding facies tend
to form composite beds which formed anywhere in Wadi Quraim and can be over 50 cm in thickness. Trough
cross bedding can be accurate, and efficient paleocurrent-direction indicator in fluvial deposits. However,
exposures iri which trough axes can be measured are rare [10]. In the study area Trough cross bedding are less
common (Fig. 5) the planner type, however they found as small-scale cosets of cross strata, with the coarsest
fraction consisting of very coarse sandstone and green to gray shale.

Ve i

Figure 5: Trough cross stratification in the rocks of the Abu Shaiba Formation in the study area.

Paleocurrent Analysis

Determining the direction of the paleocurrent is defined by a geological feature that aids in providing the
direction of the sediments flow and aids in understanding the sedimentary environment, but it also provides
evidence of the flow direction at the time the sediment was deposited, and it is also known as the ancient flow
[11].

The source of sediments is closely related to the analysis of the ancient stream, i.e. determining the direction
of the paleocurrent responsible for sedimentation of the sedimentary rock unit. This information can be based
on the analysis of numerical sediment characteristics, such as regional differences in average maximum grain
size caused by a decrease in the velocity of the stream downstream, or on the analysis of directional elements
in sediments, such as the direction of long gravel axes, the orientation of cross-layers, waves, and grooves [11].

The study of cross bedding in the Abu Shiba Sandstone, both planner and trough cross bedding, measuring
the direction of dipping angle can help us understand the current direction that brought the sandstone sediments
to the Wadi Quraim area during the Triassic period. Also, the source area from where these sand grains were
supplied to this area.
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The data collected from the study area was analyzed, the study area in Wadi Quraim was divided into five
locations, beginning in the southwest and moving northward. The readings of the dip directions are collected
from the cross bedding from each station, with a minimum of ten readings for each location. A total of 50
readings (Table 1) collected along the valley's can provide the best visualization of the ancient current situation
that caused the formation of the cross bedding and the conditions that led to its formation. The data was analyzed
and classified before being projected onto the pink chart model (Fig.6) with the GEOROSE program, where
the dip direction data is plotted in each station separately to determine the direction of the paleocurrent. All
collected data were then plotted in one model to give us a general idea of the general direction of the
paleocurrent during the deposition of the Abu Shiba Sandstone. That will be explained further in the following
section, where the pink charts of the previously mentioned sites revealed congruence in the directions and minor
differences in value. However, the general direction was northeast, but in some locations there are two trends
both are directed to the northeast. This consistent with previous studies and research results. From the first
location to the southwest to the last station to the north, here is a detailed breakdown of these analyses.

Table 1: Shows the measured readings from five locations used in drawing the pink diagrams for cross bedding direction

Firstsite  Secondsite  Thirdsite Fourth position Fifth position

N10E N81E N51E N89E NG6OE
N5E N76E N47E N37E N58E
N33E N70E N57E NG6E N71E
N22E N8SE NG69E N71E N76E
N28E N89E N61E N73E N6SE
N24E N52E N71E N28E N72E
N27E N47E N64E N48E N45E
N45E N42E N58E N61E N50E
NS3E N67E N76E N42E N67E
N47E N58E N72E NG8E N63E
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Figure 6: Location of five sites along Wadi Quraim stream. The flgure show the pink chart trending to the north-east
direction in all locations

Discussion

The above-mentioned results indicate a general northeast flow direction during the deposition of the Abu
Shaiba Formation within most sandstone units in the Wadi Quraim area. However, a small amount of
downstream dispersion around the first vector's output was observed in the three locations in the valley's
southwest.

This dispersion is attributed to the channel's local meanders and differences in the direction of sediment
transport within the channel. The two directions are; main direction is N25°E, and the secondary direction is
N42°E. This differences probably due to a change in the direction of the current at the time of deposition (Fig.
7). The observed crossing layers have sizes that range from large to medium, and the size is influenced by the
geometry of the sand dune or sand wave. The channel deposits from the Abu Shaiba formation, which were
created as a result of other sedimentary structures that were seen there in a diffuse way It is clear from the
analyzed section that the river induced erosion processes in the layers it traversed before sedimentation, and
the channel structure was characterized by being of large sizes, with a width of tens of meters. The morphology
of an ancient river can be found using directional statistics, as meandering rivers will have a greater spread of
flow directions (lower dispersion value) and braided rivers will have a more narrow spread (higher dispersion
value) [1].
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Figure 7: Location 1 with main and secondary direction of the Wadi Quraim stream located in the city of Al-Khums
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Trough cross bedding are common in Abu Shiba Sandstone, according to [8] trough cosets in the Van Horn
Sandstone's distal braided fan facies, West Texas, record the development of discontinuous dunes under tranquil
flow conditions. As a result, the majority of the troughs were most likely formed by trains of asymmetric mega-
ripples migrating along the channel under high intensity lower flow regime conditions. The similarity of many
of the troughs within co-sets implies that these conditions were stable for a long time [2].

After reviewing the data, we concluded that the direction of the sandstone current in Abushiba Formation
was unimodal with a high dispersion value, indicating a river system with a possible braided pattern.

During the Triassic period, the source of sediment supply for Abu Shaiba formation came from the southwest
as general paleocurrent direction was toward northeast (Fig. 8). This sandstone is well-sorted and composed
primarily of quartz grains and other minerals. Gargaf arch, which evolved during the Hercynian Orogeny in the
Late Paleozoic (Fig. 9) is the only high-reliability source of quartz supply to the southwest of Wadi Quraim.
Furthermore, the well-sored grains in some of cross bedded sandstone units suggested a long transportation
distance.
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Figure 8: Overall paleocurrent direction of 50 readings from Abu Shiba Formation in Wadi Quraim area.

Figure 9: Geological map of Libya showing the location of Garaf high to the southwest of the study area. Yellow arrow
indicate possible direction of Abu Shiba Sandstone drom Garaf high to Wadi Qurain area (map from [5]).

Conclusion
This study included several field studies in Wadi Quraim, where we studied the Abu Shaiba formation, which
is composed of Triassic sandstone. The study was carried out to determine the paleocurrent direction of the
Abu Shiba Sandstone. According to the cross bedding measurements, the paleocurrents direction in five
locations indicates a uni-model pattern trending northeast. Long distance transportation was suggested by the
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sandstone texture properties and well sorting character. The Gargaf structure, which was prominent high at the
time of Abu Shiaba deposition, could be the source of these cross bedded sandstone.

(1]

(2]
(3]
(4]
(5]
(6]
[7]
(8]

(9]

Reference
Semeraro, A. (2019). Paleocurrent variability in meandering and braided river systems: Modern
calibration and  stratigraphic case studies spanning the Paleocene-Eocene  Thermal
Maximum. Proceedings of the Keck Geology Consortium, 32.
Bluck, B. J. (1976). 18.—Sedimentation in some Scottish Rivers of Low Sinuosity. Earth and
Environmental Science Transactions of the Royal Society of Edinburgh, 69(18), 425-456.
Chriseie, A., 1954, Geology of the Gharian Map-Area, United Nations, Mission in Libya.
Diso, A., 1950, Stratigraphic Studies in the Jabel Nefusa. North west Libya, Men., TX, 126pp.
Hassan, H. S., & Kendall, C. C. (2014). Hydrocarbon provinces of Libya: a petroleum system study.
El Hinnawy, M., & Cheshitev, G. (1975). Geological Map of Libya. Tarabulus (N133-13). Explanatory
Booklet. Ind. Res. Cent., Tripoli.
Mann Karel, 1975, Geological Map Of Libya . Alkhums Sheet , NI133-14.industrial Research Centre,
Tripoli, Libya. Explanatory text: 112p.
McGowen, J. H. (1971). Van Horn Sandstone, West Texas: at alluvial fan model for mineral
exploration. Report of Investigation, 72, 57p.
Reineck, H. E., & Singh, 1. B. (1975). Depositional Sedimentary Environments: with Reference to
Terrigenous Clastics. Springer Study Edition. Corrected Reprint of the Ist Edition). XVI,439S.,579 Abb.,
23 Tab. Berlin—Heidelberg—New York 1975. Springer-Verlag.

[10] DeCelles, P. G., Langford, R. P., & Schwartz, R. K. (1983). Two new methods of paleocurrent

determination from trough cross-stratification. Journal of Sedimentary Research, 53(2), 629-642.

[11] Prothero, D. R., & Schwab, F. (2003). Sedimentary Geology, 2nd edition. W. H. Freeman.

49



[N

The 6 Annual Conference on Theories and Applications of Basic and Biosciences | 4th, Sep. 2022 V% |
e

Determination of The Octanol-Water Partition Coefficient for Ibuprofen and Ketoprofen by
Using UV-Spectrophotometer

Atega said Aljenkawit, Hanan saleh Abosdil?

Department of chemistry, College of Science, EImergib University, Libya

Corresponding Authors’ E-mails: ‘asaljenkawi@elmergib.edu.ly, 2hsabosdil@elmergib.edu.ly
Publication date: 04/09/2022

Abstract:

A simple UV-Visible spectrophotometer method was used for the measurement of partition coefficient
values of two model drugs (Ibuprofen and ketoprofen) in an octanol/water system. The octanol/water partition
coefficient (Pow) values were measured by dissolving each drug in 0.1M phosphate buffer (pH = 8) and placing
each drug in an octanol/water system at 37°C, then the drug was allowed to equilibrate. UV detection was set
at 222.0nm for Ibuprofen and 260.0nm for ketoprofen. A plot of absorbance verses concentration were plotted
to give a straight line and the linear regression equation for Ibuprofen and ketoprofen are Y = 8.7867X +
0.0342andY = 32.338X — 0.0184 respectively where Y is the absorbance and X is the concentration of drugs
in (molar). The Pow of ibuprofen and ketoprofen was calculated as the ratio of the concentration in the octanol
phase to the concentration into aqueous phase. The literature values of log Pow for ibuprofen and ketoprofen
were 2.48, 3.11 respectively. Compared with the experimental values, log Pow values are 1.56 of ibuprofen
and 2.52 of ketoprofen.

Keywords: Ibuprofen, Ketoprofen, partition coefficient, UV-visible spectrophotometer.

Introduction

Biological activity of several drugs, soil sorption of environmental contaminants, and bioaccumulation of
organic pollutants has all been attributed to the hydrophobic character of molecules. In a drug action, the
hydrophobicity of a solute represents the ability of a substance to partition among aqueous and lipophilic parts
of organisms and to partition from the external aqueous environment into biological membranes. Thus,
quantitation hydrophobicity is very usual physicochemical parameter used in the development of quantitative
structure activity relationship (QSAR) studies, and it has both predictive and diagnostic values in many
disciplines such as toxicology, drug design, and environmental monitoring [1].

The logarithms of partition coefficient (log P) of substances in the biphasic solvent system of octanol/water
(commonly referred as log Pow) have been widely utilized as an index for hydrophobicity, which is widely
used in pharmaceutical industry to reflect the lipophilicity of the drugs [2]. In addition to this, log Pow plays a
significant role in ADMET properties of drugs (Absorption, Distribution, Metabolism, Excretion and Toxicity);
its measurement is necessary in the first steps of drugs discovery [3,4]. In the past, a variety of solvent was
utilized to describe the lipophilic phase. However, n—octanol has appeared as the most commonly used solvent
because it possesses a similar amphiphilic nature as membrane lipids [2]. The octanol/water partition coefficient
is usually defined as the ratio of the equilibrium concentrations, C, of a solute between an organic phase using
the following equation:

Po,w = [cloctanol / [c]lwater
[c] octanol and [c] water are the equilibrium concentration of a compound in the octanol and the water phases, respectively.

A variety of analytical techniques has been applied for the measurement of the Pow. These methods fall into
two categories: direct system such as shake—flask and slow stirring methods and indirect systems like high
performance liquid chromatography (HPLC) [5], potentiometric titration method [6], flow—based method [7],
water—plug aspiration/injection method [8]. The conventional method for measuring Pow, the slow-stirring
method is permitting equilibrium for a solute to be reached among an aqueous and octanol phase [9]. The slow—
stirring system is an appropriate method for the measurement of the octanol/water partition coefficient,
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however, this technique has many disadvantages such as being time—consuming and it consumes large amounts
of materials [10,11].

In this paper, the Pow for Ibuprofen and Ketoprofen were determined. lbuprofen is a propionic acid
derivative of Iso-butyl benzene and it is a non-steroidal and —inflammatory drug (NSAIDS). Chemically
known as (x) — 2— (p— Isobutyl phenyl — propionic acid) (Fig. 1). It has antipyretic, anti—inflammatory and
analgesic activity. It is commercially available as tablets, gel pellets and syrups which are widely used. Its high
tolerance and efficacy when compared with other drugs such as Aspirin, Indomethacin and pyrazolonc
derivatives (Antipyrine and Dipyrone) [12].

Molecular structure
CHy Molecular formula

oH C13H1802

°© Molecular weight
206.29 g/mol

HsC'
Ibuprofen
Figure 1. The formula and chemical structures of lIbuprofen [12]

Ketoprofen (2-3-benzoyl phenyl) procaine acid is a non-steroidal anti—inflammatory drug (NSAID) S,
which is widely used for the treatment of inflammatory and musculoskeletal injury disease.

The drug is of use in relieving pain linked with vascular headaches, rheumatic and non-rheumatic
inflammatory disorders and dysmenorrheal. Although ketoprofen is widely used now days, it has several side
effects such as the irritation of the stomach, the gastrointestinal system, nausea and vomiting [13]. (Fig. 2)
shows the molecular structure, formula and weight of ketoprofen [14,15].

Molecular structure
Molecular formula

o CH3 C16H1403
OH
O O Molecular weight
0 254.28 g/mol

Figure 2. The formula and chemical structures of ketoprofen [14].

Purpose
The aim of study was to measure the octanol-water partition coefficient for Ibuprofen and Ketoprofen at
room temperature, and then compare these values to those in the literature to measure the success of the method.

Material and Methods
Materials:

Ibuprofen, Ketoprofen, (purity 99%) 1-octanol (analytical reagent grade), sodium dihydrogen phosphate and
disodium dihydrogen phosphate (purity 99%). All chemical used in this work were used without further
purification and they were all analytical grades.

Instrumentation:

The spectrophotometric measurement was conducted using a spectrum mode 160 A UVisible
spectrophotometer. Absorption of samples and standard solution were recorded in 1cm quartz cells at the
wavelength ranges of 200-400nm. The pH of phosphate buffer solution was measured by using J 3510 pH
meter. All the weighing measurements were made by a Sartorius BI-210 S mode digital electronic balance.
Preparation of standard solution and procedure:

Standard stock solution of Ibuprofen and Ketoprofen were prepared by dissolving 10mg of the drug in 100ml
of phosphate buffer (pH 8; 0.1M Na2HPOs .7 H20 and 0.1M NaH2PO4 .H20) to get a final concentration of
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0.3M for Ketoprofen. The stock solution of ibuprofen was prepared by dissolving 6mg of drug in 100ml of
phosphate buffer (pH 8; 0.1M Na2HPOa. 7 H20 and 0.1M NaH2P04.H-0).

The final concentration of Ibuprofen solution is 0.3M. From stock solution, various standard dilution was
prepared to obtain the concentration range of 0.01-0.10M for Ibuprofen and 0.004-0.036M for Ketoprofen by
diluting in 0.1M phosphate buffer. Then absorbance of these solutions was measured in the same day of the
preparation by using UV-spectrophotometer in wavelength rang 200-400nm. The results of absorbance for
Ibuprofen and ketoprofen are listed in the Tables (1) and (2) respectively.

Table 1: Calibration points of the UV-spectrophotometer method in estimation of standard solution of Ibuprofen.

Cfi:: Zg?ﬁ?lg:téol\r/‘l an AbsD:Ibeairc]e%/a?ue (n=5) RSD% SE
0.01 0.141 £ 0.0223 15.79  0.0019
0.03 0.342 £ 0.0032 0.93 0.0014
0.06 0.560 + 0.0022 0.39 0.0086
0.07 0.680 £ 0.0015 0.22 0.0011
0.09 0.838 +0.0025 0.29 0.0014
0.10 1.026 + 0.002 0.26 0.0012

Table 2: Calibration data for Ketoprofen by using UV—Spectrophotometer

Ketoprofen eluon CM _ an Absrsame v =9 RSD% S
0.004 0.109 £ 0.0123 19.54 0.0095
0.012 0.360 + 0.00460 1.27 0.002
0.020 0.631 +0.0090 1.43 0.004
0.028 0.919 £ 0.0074 0.8 0.0033
0.036 1.123 £ 0.0029 0.25 0.0013

Partitioning Procedure:

The procedure for determination of the octanol/water partition coefficients (Pow) for Ibuprofen and
Ketoprofen were performed by using 800ml beaker which was used as water bath, thermometer, heater and a
magnetic stirrer. About 50ml of 0.1M phosphate buffer (pH = 8) and 50ml 1-octanol was placed in 200ml
beaker, then they were placed in water bath until the temperature of solution reaches 37°C. About 10mg and
6mg of Ketoprofen and Ibuprofen respectively were exactly weighted and added to solution severally, then
leaved to react for two hours. The two formed phases were separated for each solution, and the aqueous phases
for each compound were introduced to UV-visible—spectrophotometer. Finally, the octanol/water partition
coefficients for Ibuprofen and Ketoprofen were measured, and results are listed in (Table 3).

Results and Discussion

Ibuprofen and Ketoprofen concentration in the selected solvent system of sodium phosphate buffer (pH = 8)
demonstrated a linear relationship with the absorbance at 222nm of Ibuprofen and 290nm of Ketoprofen in the
concentration range of 0.01-0.10M for Ibuprofen and 0.04-0.036M for Ketoprofen.

The statistical analysis of data for each drug indicated high level of precision for UV system as evidenced by
the low values of standard error (SE), standard deviation (SD) and relative standard deviation (RSD). All these
statistical data are shown in Tables (1 — 2). As well as the calibration graph was prepared for each drug. The
graphs were constructed with different points as absorbance against drug concentration as it seen in figures (3
—4).
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Figure 3: Plot of absorbance in 0.1M sodium phosphate buffer (pH = 8) versus concentration for ibuprofen
(Absornace = 8.786 concentration + 0.034, R? = 0.992)

15

£
...... L ]

I -
BO5 | e .
L L 4
c
_téi 0 ..--‘.
§ 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
<

Concentration (M)

Figure 4: Calibration graph for ketoprofen in 0.1M sodium phosphate buffer (pH = 8),
(Absornace = 32.33x — 0.018, R? = 0.997)

It can be seen from the calibration curve of figures (3 and 4) that linearity data from Ibuprofen and Ketoprofen
obeys the Beer S Law. There was a linear relationship among concentration and absorbance of each drug. By
using the linear regression equation, the concentration in the octanol phase was calculated for Ibuprofen and
Ketoprofen as is shown in (Table 3).

Table 3: Concentration of Ibuprofen and Ketoprofen in octanol and aqueous phases.

Concentration of drug Concentration of drug

Drug in octanol solution in aqueous solution
Ibuprofen 5.84 0.16
Ketoprofen 9.96 0.03

As can be seen from the (Table 3), concentration for each drug in octanol solution was very high compared
with concentration of drugs in aqueous solution. lbuprofen and Ketoprofen demonstrated the poor absorption
in aqueous phase. The reason for that might be for the reaction time is not being enough to equilibrate between
octanol and aqueous solutions. Additionally, the higher concentration of drugs in octanol solution indicated the
solubility of a drug in the octanol phase is greater than in the aqueous phase. The partition coefficient between
water and 1-octanol for Ibuprofen and Ketoprofen were measured by using the following equation:

Po,w = C octanol / C aqueos

Pow: the octanol/water partition coefficient,
C aqueous: the concentration of drug in aqueous phase, C octanol: the concentration of drug in octanol phase.

The result values for Pow for each drug are listed in (Table 4).
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Table 4: Experimental log Pow values and recorded values for Ibuprofen and Ketoprofen in (0.1M, pH = 8) phosphate

buffer at 37°C
Drug Pow  LogPow Log(Pow) [Literature]
Ibuprofen 36.50 1.56 3.6 [17]; 2.48 [18]
Ketoprofen 332 2.52 3.11[16]; 0.97 [17]

From (Table 4), the experimental Pow values for each drug are different, where the value for Ketoprofen is
higher than the value of Ibuprofen. These values indicate relatively low hydrophobicity for Ibuprofen while
high hydrophobicity for Ketoprofen. As well as the log Pow seems slightly lower than the literature values.
This may be a result of experimental obstacles such as limited time available to observe complete inter—phase
transfer. Additionally, Ibuprofen and Ketoprofen did not equilibrate quickly which may affect the separation
of the two phases.

Conclusion

The UV-spectrophotometer technique is suitable for the measurement of lipophilicity of Ibuprofen and
Ketoprofen. The experimental Pow value of Ibuprofen indicates low hydrophobicity, while Ketoprofen observe
high hydrophobicity in octanol/water system. According to the values obtained for Ibuprofen and Ketoprofen
from the selected method, the log Pow seems slightly lower than the literature values. This may be a result of
experimental obstacles like limited time available to observe complete inter—phase transfer. In general, the UV
spectrophotometer is a good candidate to evaluate the hydrophobicity of both drugs but with more
improvements on the method.
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Abstract:

In this paper, boundedness of solutions for a certain class of second-order nonlinear forced differential
equations are studied. Many sufficient conditions for the boundedness of all solutions are derived. However,
results obtained here are considered as extension to the results obtained by [13]. Our results improve a
complement to some earlier results in the literature. Some examples are furnished to illustrate the new results.

Keywords: Boundedness, forced, second order, nonlinear differential equations.

Introduction

Mathematical modeling of most industrial phenomena, natural and scientific, are based on nonlinear
differential equations which are not easy to solve. Therefor, the investigation of qualitative theory of solutions
plays an important role in applications of differential equations. Besides, the qualitative behaviors of solutions
of differential equations of second order, existence, boundedness and asymptotic behavior, play an important
role in many real world phenomena related to the sciences and engineering technique fields. In fact, the
problems with respect to the boundedness of solutions of differential equations of second order have received
considerable attention for the last decades [1-21]. The paper of Burton and Townsend [17] contains an excellent
summary of the results related to this research. The aim of this paper is to extend and/or improve some previous
criteria established by [13,21,22,23] sequently, we obtained some new results on the boundedness problems of
nonlinear forced differential equations.

In the following we discuss the sufficient conditions to ensure the boundedness of the solutions of the
following equation:

(rOfGE)) +a®g@®) = HEx(0), x() &)
Where:
q and rare continuous functions on the interval [t,, ©),t, = 0,
r is a positive function,
f is a continuous function on the real line R with yf(y) > 0vy # 0 and yf (y) — foyf(u)du > koy? for some ko >
0and Vy € R,
g is a continuous function on the real line R with xg(x) > 0vx # 0
H is a continuous function on [t,, ©0) x R2 with |H(t, x(£), x(£))| < |p(£)|Vt € [t,, ) and x,y € R.

A solution x(t) of equation (1) is called bounded if there exists a positive constant M, such that |x(t)| <
Mo, t 2 T 2 to.

Throughout this study, we put G (x) = [ g(v)dv and R(t) = |, LIOIPS

to 7(s)

We rewrite equation (1) in system form as follows:

x®)=y 0
. H(t,y,x)-r(t —qg(t t
(f ()" = Hlyx=rC ):((Z)) IOYIEI0)
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Main Results
Theorem 1:
Consider the differential equation (1). Suppose that
(B1) G (x(t)) is bounded below and G (x) — was|x| - o,
(B2) g and r: [to, ©) — (0, ) are non-decreasing functions on [t,, ) and r(t) is bounded Vt > ¢,
(Bs) ﬁ,’ﬁR(t) < oo,
Then all solutions of the equation (1) are bounded.
Proof:
Since G (x(t)) is bounded below and G (x) — was|x| - o, say G(x) = —p; for some g, > 0 forall x € R.
We define the function V as
GQ)+p YO~ fwdu
r(t) q(t)

V(t) =

We have t > t,, then for all
x0g(x®) _(G(x®) +pIr@  yEON +3f0) = yf0) IO~ f (w)du)q(t)

rO=""0 r2(0) «© 0]
t=>t,
By (I) we get
b = YDIGE®) 6+ BOr® | yOH(LY®,x(0) yOfOIr®) _y®g(x(®)
O] r2(6) r(©)q(®) r(®©q® r(®)
) - f; fdu
(yf > qf(t)f ) q(t).t=t,

Then by taking above conditions into account, we get
y YOH @ y (@), x(1))
V() < Wﬂ)rt =ty

for every t > t, we have

t Hs, ’
V(t) < V(to) +f y(s) r((ss)};((ss))X(S)) i
to

Hence, for all t > t, we obtain
2 20 _yfO) = [y fandu
q(t) q(t)

t
tO

Sincey < %(y2 + 1), then
yo 1 V(to) | 1 [fy(s)H(s,y(s),x(s))
q(t) ~ 2q(t)  2ko  2ko Jy, r(s)q(s)

Since q(t) is non-decreasing function, we have

YO, L jt p(5)| |y(5)
‘I(t) Zko to IT()11q(s)
Where 8, = Zq; ) V(t") is a positive constant.
By the Gronwall’s inequality, we get
y(t) t lp(s)l
|q(t)| = ﬁz te p[zko to r(s) ds] S '83 <o (2)
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Therefore,

t
V(E) < V(o) +Bs [ B ds <, < o0

Hence, V(t) is bounded.
Since V(t) = G(xz:)ﬁl and r(t) is bounded, thus G (x(t)) is bounded and hence x(t) is bounded. This completes
the proof.
Remark 1:

If q(t) is bounded, then y(t) = a'c(t) is also bounded. This can be seen easily from (1).

Example 1:
Consider the following differential equation

((t DG + x(t)) (2 +30) = te+ -

=7t

sinx ) cosx (t)fort =ty >0

We note that:
__t o _
1- 0<r(t)= — < landr(t) =

1)2>0Vt>t0>0

2- q®)=t2+3t>0and gt =2t+3 >0forallt >ty >0
3 |H (6x(0,20)| = |

= 41
2 2
4 yf@) - f) f@du =y +y* = Ju+ud)du=y? +yt - L L =L 4 2yt > 22,

te 7t sin x(t) cos x(t)

it = p(t) forall x € Rand t € [to, )

5 xg(x) =x*>0forallx # 0and G(x) = foxg(u)du = foxu3du = %4 >0>-p
forallxeR,B; >0and G(x) — ooaslxl - o0,
) _ ot lp®)l _ tse’’s E o=t _ o7t
6- R(®)= fto r(s) ds = to s+1 s ds ( c—e)

Implies that

1
llmR(t) = lzm (e 7t — 77t = Ze e~ 7t < oo,

It follows from Theorem (1) that all solutions of the equation is bounded.

Theorem 2:
Suppose that the conditions (B1) and (Bs) hold and (Ba) 7: [t, ) — (0, %) is non-decreasing and bounded

function on [t,, ) and q(t) is a positive on [ty, ), (Bs) y(t) = q(t)) is a positive non-increasing function

on [ty, ), then all solutions of (1) are bounded.
Proof:

Since G(x(t)) is bounded below and G(x) — o as |x| > oo, say G(x) > —p; for some p; > 0and x € R.
Now we define the function V as
GO+ B

V() = (t)

+yfO) - f Fadu, e > t,

Then for all t > t,, we have

x(Og(x(®) (G +B)r(t)

VO =Ty g YO I 0) =3 0)

By (I) we get
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y®gx(@®) (G + BIT() + YOHE y(), x(1) YOOI (®) _y(®)q(®)gx(t))
r(t) r2(t) r(t) r(t) r(t)

V() =

Then taking into account the above conditions, we obtain

V() < YOH (630),x(©) LYD9(x®) _y©a@®g(x®)
= r(t) r(t) r(t)

. _Y®OHEX®),x(®) (90 —

V(o < XOREEDI (100 @)

Then for every t > t,, we get

t H ’. i t -1
V@ < vy + [ XX 4o - [0y 0gxisn as
H t
= V(to) + f W - [ or©g@nas

By the Bonnet theorem there exists a; € [t,, t] such that
t ag . x(at)
[ rew©gaends =y | ganie)ds = )
=y (to)G(x(ay)) —y(to)G(x(to))

x(to)

x(ag)
gQu)du = y(ty) f gQu)du -y (ty) f g(u)du
0 0

x(to)

Hence, Vt > t,, we have

VO =V + [ YORHEXDXE) 4o ) Gx(an) + y(t)6e(E))

to r(s)

Then, from the condition (B1) we obtain

H
V(O < V() + V()60 + fur(e) + W

Hence, for all t > t, , we have

y H(s,
oy < 90— [ ) V() S V() + GG + (e + [ W s
0 to

and so, we can obtain that

ko2 +1) < ko + V(o) + 1 () Gx(t)) + By) + [ XOHCEO D g g

buty < E(y + 1) and ky>0
Then kgy < % 2+1)
By substituting in inequality (3) we obtain

ty(s)H(s, x(s) x(s)
yw_&+ﬁ; =)

is a positive constant

Bﬂ'(to)

where g, = E VZ(:;) + Y(to)zﬂlij(to))

+

There for, we have

‘
p(s)!
y(®l < m+k ) Ylas
By the GronwII’s inequality, we get
1t |p(s)l
ly(O)l < Buexp -, o ds < Bs < )
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Therefor,

t
ng ;' ds S V(to) + ¥ (t) [B1 + G(x(t))] + B %d .

VO =V s [
Hence, V(t) is bounded, Since V(t) = % and r(t) is bounded, thus G (x(t)) is bounded and hence x(t)
is bounded. This completes the proof of the theorem.

Example 2:
Consider the following differential equation

t? . -5 to(tTet Mo 8x7(t) \ 1 4sin4t ot >
2+ 1 (x(tHx(t)) Hire P Y\ O ) "2+ 102 A rcostzy t =02

We note that

[1] 1>r(t)— >0andr(t)—(t 1)2>0forallt>t0>5
t 0
2] y(@® = qit()t)l = [tl-ftz +1- 1]tt—:1 =t5e7t > 0,y(t) = Stte~t — tSe~t = tte~t(5 — t) < OVt >
sin 4t | sin4t

[3] |H(t x(t) x(t))| = |2(1+t2)2 (1+cos? 2t) s |(t2+1)(1+cos2 2t)| = |p(t)| !
6

(4] }’f(}’)—fyf(u)duzy +y5 _y_z_y?=

[5]1 xg(x) =x (x + 8+1) x10 + 7> 0forallx # 0and G(x) = fxg(u)du = f (u + 8+1) du =

2
3’_+Ey6 >1y2

1;—0+ln(u8+ 1)| 25x10+ln(1+x8) >0>—p,Vx € Rand B; > 0and G(x) > was |x| - o,
0

6] R(t)zf;'”“”dszftf'sm—“' SS“d _ft _sinasl o tﬁz—_1+_

r(s) o (s2+1)(1+cos? 2s) s2(1+cos? 2s) — Jto s? t to

Hence, %imR(t) < %im(tl - %) = tl < oo, it follows from theorem (2) that all solutions of the equation is
—00 —w Lo 0
bounded.

Remark (2):
Assuming, in equation (1), that f(;c) =>'c, then Theorem 1 and Theorem 2 extend the results of
[3,4,16,8,13,23] to more general solutions.
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Abstract:

This study is focused on the use of new tools in reservoir—Petroleum section, Reservoir Saturation Test
(RST), with result of Repeat Formation Test (RFT) for enhancing and increasing well production in the F3-
sandstone member of the Aouinet-Ouenine Formation of Middle Devonian, which represents the main
reservoir producing in the Wafa field with gross thickness ranges from 130 to 187 feet, which identifies the
Hydrocarbon zone. The gathered data that were utilized in performing this study are the Petrophysical analysis
of five wells using well log data such as (Gamma Ray Log, Resistivity Log, Neutron Log, and Density Log).
The applications that were used are Techlog software for analyzing the log data, whereas the Surfer software
was used for mapping. From analyzing the Petrophysics data of the subjected reservoir, the results identify the
reservoir contain column of hydrocarbon and water. Besides, by integrating the results of Petrophysics with
well test (RFT data and RST) for defining the reservoir fluid type and the hydrocarbon will be decrease due to
the change of fluid contacts, gas oil contact and oil water contact change, is go- up. the contacts. Moreover, the
pressure profiles of F3-sandstone reservoir in subjected wells (X5, X10, X37, X38 and X39NC196) were
constructed. Through the RFT data, RST data, and Petrophysics data, most dominated hydrocarbon in the
reservoir are mainly two phases Gas and oil zones

Keywords: Repeat formation test, Reservoir saturation test, Petrophysical analysis.

Introduction
Wafa Field belongs to Mellitah gas Company, it’s located along the Libyan-Algerian border in the south-
western part of the Libyan side of the Ghadames Basin, about 100 Km to the south of the city of Ghadames.
The first discovery well, D1-52, was in 1964 by shell Libya, the field produces both oil and gas from main
Reservoir F3-Sandstone only and the average daily production is 10 290 BOPD of crude oil and condensate, 7
600 BB and Gas, 601MMScf per Day.

Field Problem

Wafa Field produces the hydrocarbon since 2004. Some wells in Wafa field contains three phases of fluid
(0as, oil, and water) during time of producing with normal production and pressure, but due time, the well will
be decrease production and die due to the contacts of fluid change, gas oil contact and oil water contact change,
and pressure of the well decrease.

The main objective of study is to defining the reservoir fluid type in F3-sand which represent the main target
in Wafa Field and to know the fluid contacts (Gas Water Contact/Qil Water Contact/Gas Oil Contact) and the
major target of this study by integrate Petro physics evaluation of main reservoir F3-sandstone. Results with
Repeat Formation Test and Reservoir saturation test (RFT & RST).

Materials and Methods
The method used in this study were applied Petrophysical analysis for five selected wells content electrical
logs, include Gamma-ray, Neutron, Resistivity, and density logs, by using new software as Techlog 2015 for
Petrophysics analysis in order to determine the quantity of the reservoir properties for such as Porosity,
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Permeability, water saturation and net pay, and combined them with the Repeat Formation Tester (RFT & RST)
data wells were used in this study.

%

Figure 1: Location map of Wafa Field in Ghadames Basin

Stratigraphy

The Paleozoic section is composed of a sequence of alternating sandstones and mudstones with occasional
Interbedded carbonate beds (Fig. 2). The Aouinet-Ouenine deposited on the peneplained surface. Transgression
onto the eroded surface was gradual in some areas. Sandstone is described as quartzose, clear, transparent, off
white, light brown to grey, medium hard to friable, medium fine to coarse grained, sub-angular to sub-rounded,
and moderately sorted with silica cement. The Aouinet-Ouenine has been sub divided into A, B, C, the Aouinet-
Ouenine B has been divided to B shale and B F3 Sand which represent the main reservoir (Sakmo, 2012).
Aouinet-Ouenine B’ F3 sandstone Member:

Sandstones (Quartzose), clear, colorless, light brown to light gray, hard to moderately hard, medium to fine
grained, sub-rounded to sub-angular, poor to moderately sorted, siliceous cement, poor to fair intergranular
porosity, with traces of oil shows. Shale, gray to light gray, soft, to poorly indurated sub-flacky, non-calcareous
silty. This formation has a thickness range from 134 to 184 feet.

Aouinet Quenine B’ Shale:

Shale, dark gray to dark brownish gray, soft to moderately firm sub-fissile to sub-blocky, micaceous, pyretic
in part Sandstone, light brown to light yellow to off-white, soft, quartzose, moderately hard to hard, fine to very
fine grained, sub-angular to sub-rounded, moderately sorted, with minor silica and calcareous cement, no
visible porosity, no shows Limestone, (traces), off-white, light gray moderately hard, cryptocrystalline, and
slightly calcareous. Siltstone, dark brown to brown, moderately firm to sub fissile, micaceous, argillaceous,
pyritic, slightly calcareous, becoming dolomitic and micaceous in part. This member has a thickness range from
245 to 247 feet.
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Figure 2: Stratigraphic column (Mellitah 2002)

Reservoir in The Study
The Aouinet Ouenine F3-sand is representing the main reservoir in Wafa Field middle to late Devonian age.
The lithology for F3-sand is composed mainly of sandstone interfered with minor amount of Shale, reservoir
thickness in study area ranges from 108 to 148 feet show on Fig (3).
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Figure 3: Thickness map of F3-sandstone

Petrophysical Study
Petrophysics mean the study of the rock properties; porosity, permeability and fluid distribution, etc.
complete package of logs records including gamma Ray, neutron, density, sonic and induction Logs, have been
recorded across the Reservoirs. and analysed in detail for porosity, volume of shale, water saturation, and net
pay thickness and hydrocarbon pore volume.

Determination Volume of Shale:
To estimate volume of shale in the Aouinet-Ouenine F3 sand was depended on Gamma Ray log by using

Techlog software The (VGR) is defined volume of shale as a relationship between (GRmin) and (GRmax)

GR log — GR clean
GR sh — GR clean

V.sh =

Where:
V.sh is volume of shale (API),
GR log is the Gamma ray reading,
GR clean is the minimum Gamma ray reading,
GR sh is the maximum Gamma ray reading.

Porosity determine:

— Density Porosity
The density porosity (@D) was determined based on type of reservoir rock from equation

b —pbl
Q)sz ma — pb log
pb max — pfl

Where:
@D is density porosity,
pb is bulk Density, gm/cc (log),
pb ma is Matrix Density, equal 2.65 gm/cc (for Sandstone),
pflis Fluid Density, (equal 1gm/cc).

The total porosity represents the mean of the combined neutron and density porosities readings for water and
hydrocarbon zones. This porosity map in study area above show the range of porosity from 8.7% in the north
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east part around well A22-NC169a to the high values to up 11.3% in the central part in well A14-NC169a then
decrease to 8.8 % in the southwest part in well C38-NC169 also in the south part in well A43-NC169a reached
10.9.
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Figure 4: Average porosity map of F3-sand reservoir

Determination of water Saturation (Sw):
a* RWin
Sw = [ ¢m*Rt ]
Where:
a = Tortusity factor = (1).
@T = total porosity (GtN-D)%
m = Cementation factor = (2).
Rt = Formation resistivity (Q.m).
n = Saturation exponent = (2).
Rw =Water Resistivity = (0.02 Q.m).
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Figure 5: average water saturation map of F3-sand reservoir (surfer software)

(Fig. 5) was constructed to show the water saturation distribution in the reservoir.

Integrate Repeat Formation Tester with Petrophysics
Define the oil water contact can be use wire line logs in any produce well which using resistivity log with
neutron density cross plot as in figure (6) show high resistivity with clean formation is indicated for
hydrocarbon zone but where the resistivity start to decreasing that main the water increasing. To indefinite and
recognize the type of hydrocarbon in well apple other tools as Repeat Formation Test (RFT) in open hole. the
RFT data can also known the contact between fluid in reservoir.

A38-NC169a

Gamafey B

— 02

Seb

Figure 6: show the clear contact between hydrocarbon and water saturation

Results and Discussion
This study run for five selected wells (X05, X20, X37, X38 and X39), which are located in the Wafa Field
NC 169a area the data including well information, result physical properties of Awaynat Ouenine sand
formation), following describe the petrophysical analysis for each well.
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The Well X05-NC169 Analysis:

The well X05-NC169a drilled in the Southwestern corner of Wafa area NC169a, The well was planned as an
Open Hole Development well, producing from the F3 sandstone reservoir in the part of the Wafa-North field
area, the top of the Aouinet Ouenine “B” F3 sandstone (primary objective of the well) reservoir was found at a
KB depth of 8590 ft and bottom was found at 8730 feet, thickness of clean sandstone 140 feet, total depth
reached at depth 8852 feet. The petrophysics result of this well was the porosity values cloud average (10.8%)
the Net-Pay, it has a thickness of 104 feet, and average water saturation is 14.4%, Hydrocarbon Water Contact
from petrophysics result found at (8690 ft).
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Figure 7: Result of petrophysics of well X05-NC169

The result of petrophysics analysis of the well show present of gross thickness of hydrocarbon zone about
104 feet with 44 feet in water zone, to know what kind of hydrocarbon was run repeat Formation Test (RFT)
for identity type of fluid and hydrocarbon type. The Repeat Formation test was applied to the well. And selected
a total of 24 RFT (Repeat Formation Tester) pressure measurements have been taken across the Aouinet
Ouenine-F3 sandstone reservoir.

Table 1: Repeat Formation TesterX05-NC169

Mud pressure

Depth Last read Form. Mobility
Test . (TVD) |Hp. FHp. build-uppres.  Pres. MD/CP
no. Remarks
ft psi psi psi psi psi
3 61 8600.10 389252 389252 2977.15 2977.15 235  Normal pretest
4 62 860894 3896.68 3896.44 2977.81 297781  30.53  Normal pretest
5 63 8620.85 3901.69 3901.66 2978.49 2978.49 3216  Normal pretest
7 65 863501 3907.99 3907.90 2979.14 2979.14 354.05 Normal pretest
8 66 8640.01 3910.22 3910.08 2979.83 2979.83  31.08  Normal pretest
9 67 8649.08 3914.27 3914.09 2980.47 2980.47  1.39  Normal pretest
11 69 8664.11 3920.92 3920.77 2981.82 2981.82  0.39  Normal pretest
12 70 8672.03 3924.26 3924.22 2983.21 2983.21  77.87  Normal pretest
13 71 8679.06 3927.52 3927.42 2984.96 2984.96  3.80  Normal pretest
15 73 8687.93 3931.42 3931.13 348.55 171.21 Dry test
16 74 8688.92 3931.60 3931.62 60.38 Lost seal
17 75 8687.03 3930.86 3930.67 183.32 1.06 Dry test
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Depth Mud pressure Last read Form. Mobility
Test . (TVD) | jp. FEHp Dbuilduppres.  Pres. MD/CP
no. Remarks
ft psi psi psi psi psi

18 76 8684.03 3929.38 3929.35 2985.97 2985.97 466.17 Normal pretest
19 77 869391 3933.75 3933.77 121.57 170.74 Dry test t.
20 78 869253 3932.94 3932.96 14.71 Lost seal
21 79 8695.84 3934.48 3934.43 See remarke
22 80 8700.10 3936.28 3936.21 80.35 Dry test
23 81 8701.08 3936.77 3936.74 61.31 Dry test
24 82 8705.14 3938.62 3938.59 91.35 Dry test
25 83 871359 3942.38 3942.26 45.80 Dry test
26 84 8698.04 3935.37 3935.28 42.77 Dry test
27 85 8697.14 3934.86 3934.82 40.71 Dry test

28 86 8659.99 3918.18 3918.23 2981.18 2981.18 30.39  Normal pretest
29 87 8675.10 3924.97 3924.92 2983.67 2983.67 74.32  Normal pretest

Pressure gradient Estimation:

According to the difference in fluid densities, a difference in the pressure gradient occurs during the
measurement. Obtained by inversely slope from plot formation pressure versus depth. The ranges which have
been used are: The different measured formation pressure opposite the reservoir is plotted against the depth,
and from this plot the nature of the flowing fluids (oil, gas or water) can be identified from their gradients. If
this analyzed gradient give the value of density of water then, the continuous phase is water, while if the
measured densities are that of oil or gas, the continuous phase will be oil or gas, Also, the depth of free water
level can be estimated by studying the abrupt change in pressure on the pressure gradient. The relationship
between fluid density and the pressure gradient can be expressed as follow:

1- Gas gradient range from (0.08-0.18) psi/ft.

2-  Oil gradient range from (0.28-0.39) psi/ft.

3-  Water gradient from (0.433-0.465) psi/ft.

4-  Fresh water gradient = 0.433 psi/ft.

5-  Saline water gradient = 0.465 psi/ft.

Pressure gradient can be calculated by used the following equation:

P2-P1

Gradient = 4 D2

Where: p1= pressure bed number 1, p2 = pressure bed below number 2, Md1 = depth bed numberl Md2 =
depth number2 Figures below represents the formation pressure against the depth, for F3-sandsrone reservoir
well (RR1). The pressure profile clearly indicates two fluid.

Figure (4.3) represent the petrophysics result of well RR1, thickness of F3-sand about 134 feet and
hydrocarbon zone thickness about 109 feet.
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Figure 9: show Result of petrophysics and RFT of well X05-NC169

Schlumberger RST-Sigma mode & PLT was logged in August 2019 the well in flowing conditions in order
to evaluate the current saturation and evaluate the remaining hydrocarbon (Oil and Gas) in the CH section. a
new Cased-Hole Reservoir Saturation tool was logged to re- evaluate hydrocarbon fluid contact change over
the last 2 years, the objective of this work is to performed during well in flowing condition on PNX-GSH mode
in order to obtain formation fluid contact change and gas detection also Bottom hole invasion effect. The result
of RST indicate the contact is move up 39 feet and all perforation points currently in oil zone ,the well back
produce oil after extend perforation base on new contacts (GOW @8642 in 2019) it was contact at depth 8649,
in 2016 and the original Gas oil contact at depth 8672 feet.
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Figure 10: RST result with time of well X05-NC169

Conclusion
The well test as Repeat Formation Tester (RFT) and reservoir saturation test (RST) data are an important
tools for production wells and reservoir engineering, the well test can be interpreted to enhancement and
increasing well production that can be applied for a better understanding of petroleum reservoirs. The
application is applied on F3 sandstone reservoir in five wells distributed in Wafa Field in Ghadames Basin
South of Libya. The application discussed is based on the analysis of the Petrophysics data of the subjected
reservoir, the results identify the reservoir contain column of hydrocarbon and water. Evaluating the gradient
of pressure profile provide information about the type of fluids and the contact between them by monitoring
the abrupt changes in the pressure gradients.
The pressure profiles of F3-sandstone reservoir in (X5, X10, X37, X38 and X39) were constructed. Through
the pressure profile, most of the dominated fluids are gas, oil and water, the contacted gas with oil was
distinguished the oil can be extracted from the studied wells.
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Abstract:

New derivatives of heterocyclic compounds were synthesized by the oximation reaction of 1,3-dicarbonyl
acetylacetone derivatives with hydroxylamine hydrochloride, gave various heterocyclic compounds depending
on the nature of the substituent. The reaction of 4-(N,N-dimethylamino)benzylidene acetylacetone led to the
synthesis of mixture of corresponding Z-5-hydroxy-2-isoxazoline and cis-2-isoxazoline oxime with a 31%,
33% vyield respectively. The reaction was also carried out using 4-nitrobenzylidene acetylacetone, the result
was formation of trans-isoxazolidine oxime derivative with a 38% yield.

Keywords: Oxime, 1,3-dicarbonyl Compound, heterocyclic compounds, Isoxazoline.

Introduction

Isoxazoline (dihydroisoxazol) and isoxazole are subclasses of five-membered nitrogen-oxygen containing
heterocyclic compounds, isoxazoline and isoxazole have a remarkable number of applications and
demonstrated to be very versatile building blocks in organic synthesis [1]. and important heterocycles having a
wide role in medicinal chemistry. these compounds are widely used as an anti-inflammatory [2], anti-bacteria
[3] anti-fungi [4], and HIV-inhibitory activity [5]. Some isoxazole derivatives display agrochemical properties
namely herbicidal [6]. Oximes have very remark reactivity and are often used as intermediates for the
preparation of a great variety of compounds, oximation of 1,3-dicarbonyl compounds are one of the popular
isoxazole syntheses. Claisen described the first synthesis of isoxazoles [7]. Griinanger et al. have reported that
the reaction of 1,3-diaryl diketones with hydroxylamine in the presence of methanol yielded a mixture of two
isomeric isoxazole, while the reaction of 1,3-diaryl diketones with hydroxylamine in presence of sodium
methoxide hydrochloride give two isomeric of 3,5-diaryl-2-isoxazoline-5-ol with very low yield [8]. Chauhan
et al. reported that the reaction of diaryl-I,3-diketone with hydroxylamine hydrochloride on silica gel under
microwave irradiation to generate isoxazole derivative [9]. The investigation of the mechanism involved in the
reaction of 1,3-diketones with hydroxylamine has been a subject of great interest in several research studies.
1,3-Diketones provide different types of electrophilic centers due to tautomerism and thus owing to
binucleophilic nature, may attack first on any one of the electrophilic centers of 1,3-diketones. A number of
cyclic and acyclic intermediates can be formed which finally lead to the formation of two regioisomeric
compounds [10,11]. Herein, a continuation of our previous study which reported the oximation reaction of
different benzylidenacetylacetone derivatives with hydroxylamine hydrochloride [12].

Material and Methods
General:

Starting materials and solvents were purchased from common commercial sources. All melting points were
uncorrected. All Rr values were obtained by using GF2s4 TLC, on pre-coated silica plates. The IR spectra were
recorded using on Perkin-Elmer FT-IR spectrophotometer accessorized with ATR. *HNMR and *CNMR
spectral data were registered on Mercury-300BB (300 MHz) NMR spectrometer and ECA-500 JEOL (500
MHz) NMR spectrometer, making a solution of samples in CDCls, DMSO-ds, DMSO-ds and D20 solvents and
using the chemical shift of the solvents as standard. MS spectral data was obtained using a Shimadzu Qp-2010
ples GC/mass spectrometer and MS spectra were recorded using El at 70 eV.
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Preparation of benzylidene acetylacetone derivatives

— General procedure A

Anhydrous aluminum chloride (6.6 mmol, 0.33 equiv.) was added to a solution of the acetylacetone (40.0
mmol, 2.00 equiv.) in dichloromethane (2 mL), stirring at room temperature for 15 min, and then the aldehyde
(20.0 mmol, 1.00 equiv.) was added. The reaction was stirred at room temperature until the reaction was
complete (TLC detection), then quenched with saturated NaHCOs solution. The dichloromethane solution was
then washed with the chloroform then dried over Na2SOa. The solvent was removed under reduced pressure,
and the crude mixture was purified by recrystallization (EtOAc/petroleum ether) [13].

4-(N,N-dimethyl amino) benzylidene acetylacetone (1)

Compound 1 was prepared according to the general procedure A 4-( N,N-dimethyl amino) benzaldehyde 4
and acetylacetone 3 as starting materials. Yield: 56%; yellow-green solid; m.p 100 - 102 °C; (R¢=0.70, EtOAc
. petroleum ether 3:7); IR (neat) cm™: 1699, 1638, 1580, 1625; 'HNMR (300 MHz, CDCls) &1 2.25(s, 3 H,
CHs), 2.27(s, 3 H, CHs), 3.03 (s, 6 H, N(CH3)2) 7.26 (s, 1 H, C=CH), 6.67 (d, J=9 Hz, 2 H, ArH), 7.31 (d, J =
9 Hz, 2 H, ArH).

4-Nitrobenzylidene acetylacetone (2)

o O

O,N

Compound 2 was prepared according to the general procedure A using 4-nitrobenzaldehyde 5 and
acetylacetone 3 as starting materials. Yield: 68%; yellow solid; m.p 8788 °C; (Rf = 0.25, EtOAC : petroleum
ether 3:7); IR (neat) cmt: 1705, 1662, 1618, 1527, 1591; *HNMR (300 MHz, DMSO-ds) 81 2.23 (s, 3 H, CH3),
2.42 (s,3H, CHs), 7.71 (s, 1 H, C=CH), 7.60 (d, J = 8.7 Hz, 2 H, ArH), 8.21 (d, J = 7.2 Hz, 2 H, ArH).
Oximation reaction of benzylidene acetylacetone derivatives

— General procedure B

Hydroxylamine hydrochloride (30 mmol, 2.08 g, 3 equiv.) and anhydrous sodium acetate (30 mmol, 2.46 g,
3 equiv.) in (25 mL) methanol were stirred for 15 min. The precipitated solid NaCl was filtered off. The filtrate
of the mixture was transferred into a 50 mL one-necked round-bottomed flask and was charged with 4-( N,N-
dimethyl amino) and 4-nitro benzylidene acetylacetone derivatives 2 and 3 (10.0 mmol, 1.88 g, 1.00 equiv.).
The reaction mixture was stirred for 15-20 min. at room temperature until TLC indicated a complete
consumption of the starting material. The reaction was quenched with water and was concentrated by rotary
evaporation. The aqueous solution was transferred to a 50 mL separatory funnel was extracted three times with
ethyl acetate (3 x 10 mL). The combined organic layers were dried over with Na2SOg, filtered, and then
evaporated under reduced pressure, and the solid yielding that was purified via crystallization using
(EtOAc/petroleum ether).
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(2) 4-(4-(N,N-Dimethylamino) benzylidene)-3, 5-dimethyl-4,5-dihydroisoxazol-5-ol (3)

o

Cis-(5-(4-(N,N-dimethylamino)phenyl)-3-methyl-4,5-dihydro-isoxazol-4-yl) ethan-1-one

oxime (4)

Mixture of compounds 3, 4 was prepared according to the general procedure B using 3-(4-(dimethyl amino)
benzylidene) acetylacetone 1 (2.31 g, 10 mmol) and hydroxylamine hydrochloride (2.08 g, 30 mmol) as starting
materials. Yields: 3, 31% and 4, 33%; yellow solid; IR cm™: 3278, 1607, 1520, 1446; 'THNMR (500 MHz,
DMSO-d6) assigned to product 3: 8n 1.38 (s, 3 H, CHa), 2.47 (s, 3 H, CH3), 2.77 (s, 6 H, N(CH3)2), 5.16 (s, 1
H, C=CH), 6.23 (s, 1 H, deuterium exchangeable OH), 6.41 (d, J =8.7 Hz, 2 H, ArH), 6.47 (d, ) =8.6 Hz, 2 H,
ArH). Assigned to product 4: 1 1.80 (s, 3 H, CH3), 2.08 (s, 3 H, CHz3), 2.79 (s, 6 H, N(CHs)2), 2.91 (d, J =10.0
Hz, 1 H, CH), 4.40 (d, J=10.2, 1 H, CH), 6.80 (d, J = 8.2 Hz, 2 H, ArH), 6.94 (d, J = 8.6, 2 H, ArH), 10.53 (s,
1 H, deuterium exchangeable CNOH). 3CNMR (125 MHz, DMSO-d6) for two compounds 3 and 4: 5c11.1,
12.2,13.4,19.7, 25.3, 39.5, 39.6, 104.4, 112.3, 112.4, 116.1, 127.7, 129.1, 129.4, 130.5, 149.4, 149.9, 152.3,
159.2, 164.8, 164.8. For the two compounds 3 and 4; MS (EI) calc. for [M]* (C14H19N302) m/z 261.15 found
261 and 229 (100), 55 (24.58),77 (21.39),121 (43.5),146 (44.39)

Trans-1-(5-hydroxy-5-methyl-3-(4-nitrophenyl) isoxazolidin-4-yl) ethan-1-one oxime (5)

HO_

N oH

O,N

Isoxazolidine oxime 5 was prepared according to the general procedure B using 4-nitrobenzylidene
acetylacetone 6 (2.33 g, 10 mmol) and hydroxylamine hydrochloride (2.08 g, 30 mmol) as starting materials.
Yield: 32%; white powder; IR cm™: 3260, 3248, 3075, 1646 1600, 1525, 1349, 839 ; 'HNMR (500 MHz,
DMSO-ds) 8n 1.45 (s, 3 H, CH3), 1.91 (s, 3 H, CH3), 2.77 (d, J = 6.8 Hz, 1 H, CH), 5.00 (dd, J = 7.0, 6.8 Hz, 1
H, CH), 6.28 (s, 1 H, deuterium exchangeable NH), 7.58 (d, J = 8.7 Hz, 2 H, ArH), 7.25 (s, 1 H, deuterium
exchangeable OH), 8.19 (d, J = 8.7 Hz, 2 H, ArH), 10.70 (s, 1 H, deuterium exchangeable CNOH); 3*CNMR
(125 MHz, DMSO-dg) 8c13.06, 13.9, 23.6, 61.5, 65.9, 106.1, 123.6, 127.2, 137.9, 146.3, 152.3, 167.6; MS (EI)
calc. for [M]* (C12H1sN3Os) m/z 281.2 found 252, and 57 (100), 23(100), 55 (90.20), 87 (60), 236 (75), 97
(72.5).
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Results and Dicussion
The literature survey showed the synthetic importance of the oximes in the synthesis of heterocyclic systems.
This project explores the synthesis of five membered ring heterocyclic compounds derived based on the oximes
benzylidene acetylacetone.
Preparation of benzylidene acetylacetone derivatives:

o o
o o o}
PN AICl ‘
+ H ———>
DCM, rt, 24 h.
R
7, R= N(CH R
6 - R=N(CHa), 1, R= N(CH3), (56%)
8, R=4-NO, 2, R= 4-NO, (68%)

Scheme 1

According to Li and co-workers [14], The condensation reaction between acetylacetone and 4-(N, N-
dimethylamino),4-nitro benzaldehyde derivatives in the presence of 20 mol% of AICl3.The nitro group
increases the electrophilicity of the carbonyl group carbon atom, thus 4-nitro benzaldehyde afforded slightly
higher yields than 4-(N, N-dimethylamino) benzaldehyde.

Oximation of 4-(N,N-dimethylamino) benzylidene acetylacetone

HO.
o o ' K
NaOAc, MeOH HO ‘ N
‘ + NH,OHHCI ——— > + J
25 °C, 20 min. H 4
~ N
N
\N | l\\l
\
1 9 3,31% 4,33%

Scheme 2

The reaction was carried out between 4-(N,N-dimethylamino) benzylidene acetylacetone 1 and NH20H.HCI
at room temperature to yield an inseparable mixture of two compounds 3,4. The structures of products were
confirmed using various spectroscopic techniques. The infrared spectra showed a broad absorption band at
3278 cmt for the hydroxyl group along with the characteristic azomethine group absorption at 1607 cm™. The
'HNMR spectroscopy gave a clear indication to the presence of two compounds 3 and 4 (Scheme 2). Z-Isomer
3 exhibited a singlet at 6.23 ppm assigned for the hydroxylic proton, which confirmed by adding of D20.
Furthermore, the spectrum showed the expected chemical shifts for all protons assuring the structure. The
literatures have many examples that show the presence of a coupling between a hydroxyl proton and a
neighboring proton. In contrast, the *HNMR data of the Z-isomer did not show the described spin-spin coupling
[12,15].

In contrast, the THNMR data of isoxazoline derivative 4 showed a singlet peak for the hydroxylic proton seen
at 10.53 ppm, as an evidence of the presence of an oxime group, which was exchanged by D-20. The two peaks
of the protons Hs and Ha of the two methines in isoxazoline ring were observed as a doublet at 4.40 and 2.91
ppm, respectively. The stereochemistry has been established to be as a cis-isomer from the value of the J
constant (Jas = 10.1 Hz) (Figure 1), which was consistent with J values of Hs4 and Hs in similar systems as
shown in the literatures [16,17]. The spectrum also showed the expected chemical shifts for the other protons.
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Figure 1
The ®*CNMR spectra showed two peaks at 164.9 and 164.8 ppm for azomethine carbons. Additionally, the
remaining peaks of other carbons were consistent with the suggested structure 3.
Oximation of 4-nitrobenzylidene acetylacetone

HO

o 0 N oH
‘ + NH,0H.HCI NaOAc, MeOH 5
25 °C, 20 min. H
O,N ON
2 9 5,32%
Scheme 1

The oximation reaction of 4-nitrobenzylidene acetylacetone was carried out under the previously described
conditions. By investigating the spectral data, different behavior was noticed in this reaction, which led to a
new system. The IR showed absorption bands of the N-H and OH groups, along with the other characteristic
groups (Scheme 3). By analyzing the 'HNMR data it was clear that the reaction gave two compounds with 1:5
ratio. The major component showed a singlet peak seen at 10.70 ppm for the hydroxylic proton of oxime group.
It also showed two singlet peaks for the OH at 7.25 and N-H at 6.28 ppm, these acidic protons were confirmed
due to their disappearance when adding D20. Also gave two peaks (as a doublet at 2.77 and 5.00 ppm with J =
6.9 Hz) relating to the protons of the methine groups. Additionally, tHNMR data showed the expected chemical
shifts for all other protons, which were in accordance with the structure of isoxazolidine oxime 5. As found in
the literatures, the coupling constants of Hs and Ha4 of the vicinal protons in isoxazolidine ring gave an
information about the stereochemistry of the ring. Generally, the coupling constant of Hz and Ha are in range
8.1-9.0 Hz for the cis-isomer and 6.0-8.1 Hz for the trans-isomer [18,19]. As a result, the geometry of the major
product was suggested to be as trans-isomer.'*CNMR spectra showed the predominated compound, which
displayed a peak at 167.6 ppm for the azomethine carbon. Furthermore, the number and position of the other
signals were compatible with the suggested isoxazolidine oxim 5.
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Abstract:

In this research paper, the Homotopy perturbation method (HPM) is proposed to solve some of the most
important models of initial-boundary value problems. This method has been used to solve linear and non-linear
problems in partial differential equations with Dirichlete and Neumann boundary conditions. To illustrate the
ability and the efficiency of the approach, some numerical examples are presented and obtained results were
compared with exact solutions.

Keywords: Homotopy perturbation method, initial boundary value problems, convergence of Homotopy
Perturbation Method.

Introduction

Homotopy Perturbation Method (HPM) is a powerful device for solving different types of equations arise in
different physical phenomena. These equations include (ordinary — partial — integral — integral differential
equations) linear and non-linear. The proposed method was invented by the Chinese mathematician He in 1999,
and has developed in (2000-2006). In Fact, this method was proposed by coupling the classical perturbation
method and the homotopy in topology. Recently, Homotopy Perturbation method has been receiving an
increasing interest because of not only its various applications in physical and engineering sciences, but also
because it presents an approach that can easily handle the nonlinear problems with the same mechanism of
handling linear problems with high accuracy. Many researchers have used this technique to solve different
types of equations, for example, systems of ordinary differential equations [4], partial and systems of partial
differential equations [9][6], systems of nonlinear coupled equations [1], nonlinear wave equations [7], heat
transfer problems arise in fluid dynamics [3], nonlinear high order boundary value problems [2][8], and the
Korteweg-de Vries equation [10].

This paper is organized as follows. In section 2, the concept of the homotopy was given. In section 3, we
introduce a brief idea about homotopy perturbation method. The applications of HPM for solving some models
of partial differential equations were presented in section 4, and finally, section 5 contains the conclusion of
this paper.

The Homotopy Concept [5]

The homotopy is a main concept in topology and differential geometry, and it was introduced by the French
scientist Jules Henri Poincare, and defined between two continuous functions f (x) and g (x) from a topological
space X to a topological space Y on the continuous function:

H:Xx (0,1) » Y
where it achieves that if
x€ X->H(x,0)=f(x) , H(x1)=g9gX)

then, it has the following form
Hx,p) =0 -pf(x)+pg(x) ; 0<p=<1

Description of HPM [5]

To clarify the main idea of (HPM) consider the differential equation
A@) - f@r) =0; req 1)
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B(w3)=0; rer
where A is a general differential operator, B bounded operator, f(r) analytical equation, and I" is boundary
range of Q. Equation (1) can be written in the form

Lw+ Nw - f(r)=0
and by applying the homotopy

H:QX[01] >R
which achieves

Hw,p)=A-p)(Lw) = L)) +p(A@w) —f()) =0 (3]
Hw,p) =1 -p)(L(w) —L(up)) +p (L») + Nw) — f(r)) =0 ®3)
H(v,p) = L) — L(ug) +p (L(ugp) + Nw) — f(r)) = 0 @)

where ug is an initial approximation of the equation (1) and that p € [0,1]. Assuming that the solution for the
equation (4) is
v =1y + pvy + plvy + p3vg + - (5)

Compensation with equation (5) in equation (4) and equality of coefficients according to levels of p and find
v; where i = 0,1,2,3, ..., the solution becomes
Uu=v =vyg+v, +v,+v3+ - (6)
when p— 1.

Numerical examples
This section contains 3 examples of linear and nonlinear of partial differential equations.

Example 1:
Consider the following problem
Up = 4y, ; 0<x=<1 , 0<st<1
=X
u(x,0) =ez ; 0<x<1

u(0,t) = et u(l,t) =e'2 ; 0<t<i1

The exact solution of the problem is

X
ulx,t) = et 2.

By applying the Homotopy
ou  dug ou 2w\ _
a-n(G-5)+p(5-453) =0

2oy (R 42

ot at ot ox2

du  dug (— dug 2%u

gt _ %% 4— 1
at at tp at + dx2 @

and considering the solution of equation (1) is in the form
u = Uy + puy + p2uy + piug + - 2)

Now compensation with (2) in (1) we get

a 2 __ duy - dug 92 2
5 (Mo +pus +pfup + ) ==+ p(—=+ 4= W +puy +pup + ) | (3)

Equaliting the coefficients according to P levels

79



The 6 Annual Conference on Theories and Applications of Basic and Biosciences | 4th, Sep. 2022 I

[N

p’:

duy, Oduy
ot ot
ou; —0dug 0%u,
"ot ot 922
ou, 0%u,
"ot ox?
dug 0%u,
"ot ox?
ioouj 62uj_1 .
at dx? ’

Then using initial approximation

and calculating the integrations in (4) we get

j=234,..
—-X
Uy =u(x,0) =e2

uy (x,t) = eTxt
t? —x

Uy (x,t) =€ 2
t3 —x

us(x, t) =§e 2

Now, continuing the integration operation as p — 1 in (2) we have
u=u0+u1+u2+u3+"'

- -
u(x,t) =ez +tez +Ee

-x t
ulx,t) =e2 (1+t+—+—+~--

t? —x t3 —x

3!
2 43

2! 3!

which can be written in the closed form

T e 4o

- t—£
=e 2 etze 2

X
ulx, t) = et 2.

4)

Table 1: comparison between (HPM) solution and exact solution when At = 0.01

t=20.01

X Exact Solution HPM solution Absolute error

0.1 0.960789439152323 0.960789439152323 0.011102230246252¢-14
0.2 0.913931185271228 0.913931185271228 0.011102230246252¢-14
0.3  0.869358235398806 0.869358235398806  0.011102230246252e-14
0.4 0.826959133943362 0.826959133943362 0.011102230246252¢-14
0.5 0.786627861066553 0.786627861066554 0.022204460492503e-14
0.6  0.748263567578565 0.748263567578565 0

0.7 0.711770322762610 0.711770322762610 0.011102230246252¢-14
0.8 0.677056874498165 0.677056874498165 0.011102230246252¢-14
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X
0.9 0.644036421083141 0.644036421083141 0.011102230246252¢e-14
1 0.612626394184416 0.612626394184416 0
t=0.5
0.1 1.568312185490169 1.568312185490168 0.044408920985006 e-14
0.2 1.491824697641270 1.491824697641270 0.022204460492503 e-14
0.3 1.419067548593257 1.419067548593257 0.022204460492503 e-14
0.4 1.349858807576003 1.349858807576003 0.022204460492503 e-14
0.5 1.284025416687741 1.284025416687741 0
t=1
0.1 2.585709659315846 2.585709659315846 0
0.2 2.459603111156950 2.459603111156949 0.088817841970013 e-14
0.3 2.339646851925991 2.339646851925991 0.044408920985006 e-14
0.4 2.225540928492468 2.225540928492467 0.044408920985006 e-14
0.5 2.117000016612675 2.117000016612674 0.044408920985006 e-14
-
2
(]

Figure 1.a: Comparing between exact and
numerical Solution at t = 0.01

0

01 02 03 04 05 06 07 08 09 1 o

X-Axes

05

u-Axes

01 02 03 04 05 06 07 08 09

X-Axes

Figure 1.b: Absolute error at t = 0.01

X-AXxes
Figure 1.c: Numerical solution

X-Axes t-Axes
Figure 1.d: Exact solution

t-Axes
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error-Axes

0 o
X-AXes t-Axes
Figure 1.e: Absolute error between exact and numerical Solution

Example 2:
Consider the initial boundary value problem:
0°u  0%u
atz T 9x?
-1 1
ux<7,t>20, ux<5,t)=0 5 t=>0
, 1 1
u(x,0) = sin (mx) , u(x,0) =0 ; _ESXSE

The exact solution of the problem is
u(x,t) = sin (wx) cos(4mnt).
To solve this problem we apply the Homotopy

a )azu 9%u, N %u 1662u o
P\Gez " 3¢z ) TP\ 92 T Pax2) T

0%u  0%ug (62u0 62u> “o

Z - —16—
ot?  0t? at? dx?
62_u _ 9%, (— 0%u,
a2~ at? at?

9%u
+ 16 ﬁ)

Now, considering the solution in the form
u=uy+pu; +p3u, + -

Compensation with the equation (2) in equation (1) we get:

0%u —0%u 92
Pk ( ot 16— (ug +puy +pPuy +-+) )

02
at?

(wo +puy +p%uy + ) =

Equaliting the coefficients according to P levels in the equation leads to:
azuO _ azuO

P73z T o
62u1 -azuo azuo

1, = 16

PGz T o T10%

2 62u2 azul

p? = = 16—
ot? dx2

. 9%u; %ui_4 .

p’: atZJ = ? , j=23,..

Applying initial condition uy, = u(x,0) = sin (mx) and calculating integrations in (4) we have:

82

@

®

4)



2

HPM for Solving Initial-Boundary Value Problems (IBVP) in Partial Differential Equations

When p — 1 in equation (2) we get

—(4mt)?
uy(x, t) = (27 ) sin(mx)
N4
uy(x,t) = sin(mx)
—(4mt)®
us(x, t) = (67'Z sin(mx)
U=uy+u +u;+uz+--
t)? 4mt)* 4mt)®
u(x, t) = sin(mx) — 72r') sin(mx) + ( Z') sin(mx) — ( 76T')

u(x, t) = sin(mx) (1

2!

This can be written in a closed form as

4! 6!

u(x, t) = sin(mx) cos(4mt)

2 4 6
_ (4mt) N (4mt)*  (4mt) + )

Table 2: comparison between (HPM) solution and exact solution when At = 0.01

t=0.01
X Exact Solution HPM solution Absolute error
-0.5  -0.992114701314478 -0.992114701314478 0
-0.4  -0.943557151597354 -0.943557151597354 0
-0.3 -0.802637653732638 -0.802637653732638 0.000011102230246e-11
-0.2 -0.583150390015202 -0.583150390015202 0
-0.1 -0.306580303075399 -0.306580303075399 0.000005551115123e-11
0 0 0 0
0.1  0.306580303075399 0.306580303075399 0.000005551115123e-11
0.2  0.583150390015202 0.583150390015202 0
0.3 0.802637653732638 0.802637653732638 0.000011102230246e-11
0.4  0.943557151597354 0.943557151597354 0
0.5 0.992114701314478 0.992114701314478 0
t=0.5
-0.5 -1.000000000000000 -0.999999999999991 0.000888178419700e-11
-0.4 -0.951056516295154 -0.951056516295147 0.000666133814775e-11
-0.3 -0.809016994374947 -0.809016994374946 0.000122124532709e-11
-0.2 -0.587785252292473 -0.587785252292467 0.000588418203051e-11
-0.1 -0.309016994374947 -0.309016994374946 0.000138777878078e-11
t=1
-0.5 -1.000000000000000 -0.999999999999585 0.041522341120981e-11
-0.4 -0.951056516295154 -0.951056516297087 0.193323135277978e-11
-0.3 -0.809016994374947 -0.809016994375338 0.039013237085328e-11
-0.2 -0.587785252292473 -0.587785252293538 0.106459285831306e-11
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-0.1  -0.309016994374947 -0.309016994373971 0.097605257209921e-11

1 12
~+— numerical solution
L N eexact solution
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Figure 2.a: Comparing between exact and Figure 2.b: Absolute error at t = 0.01
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Q
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Figure 2.d: Exact solution Figure 2.c: Numerical solution

error-Axes

o.
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Figure 2.e: Absolute error between exact and numerical Solution

Example 3:
Consider the problem:

Ut Z&(uux)
u@0,t)=t , u(l,t) =1+t ; t>
u(x,0) =x ; 0<x<1

with exact solution
u(x, t) =x+t.

To solve this problem we apply the Homotopy

1-p) ou  du, du  0%u  ou\? “o
p(@t 6t)+p ot “ox? (E)x) =
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ou duy N ou, 0’u  ou 2] “o

at ot " Plar " Yaxr T e 1T

BT p|-Ze Pu  u ?]

at at p at u dx2 + (ax - (1)
uU=1uy+pu; +pu, + - 2

Compensation with equation (2) in equation (1) we get:
0,00 _ 3o
at at
Lo O O (S’
P = o T M0x2 T ox
, 0uy 0%y 0%uy, _duy, Ouy
Pige T T T ax

3

Now, calculating the integrations in (3) and using Initial condition u(x, 0) = x leads us to:

u(x,t) =t
uz = 0

u3=0

when p — 1 in equation (2) we get:
ulx, t) =ug+u; +uy +ug + -
u(x,t) =x+t+0+0+--
ulx,t)=x+t

which is the exact solution for the problem that obtained from the first iteration.

1 1
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Figure 3.a: Comparing between exact and Figure 3.b: Absolute error at t = 0.01

numerical Solutionat t = 0.01

0 0 0
X-Axes ’ t-Axes X-Axes t-Axes
Figure 2.d: Exact solution Figure 2.c: Numerical solution
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error-Axes

x-Axes ' tAxes
Figure 3.e: Absolute error between exact and numerical Solution

Example 4:
Consider the following problem:
Up = 2Uyy ; 0<x<1 , 0<t<1
u(x,0) =e* ; 0<x<1
u(0,t) =e?* u(Lt)=e**t ; 0<t<1

with exact solution

u(x, t) = ex+2t

Applying the Homotopy on the problem

a )<6u 6u0)+ ou Zazu “o
P\oe " o) "P\ae ~ “ox2)

ou du, dug 262u “o

ot ot " P\ar " “oxz) "

u_oug (w0

6t_6t+p(at +2ax2) @

and considering that the solution of equation (1) is in the form
U =uy+ puy + p2uy +piuz + - 2

Now compensation with (2) in (1) we get
9 ou, - du 92
5 o +puy +p%uy + ) = a_t0+p(70+2ﬁ(u° + puy + p?u, +

Equaliting the coefficients according to P levels

po.% _ 9w
"ot at
ou; —ou 0%u,
pl: ot _ 0 + 0
Jt Jt 0x2
2. oy _ 0%u,
T oot 0x2
au3 azuz

3 —

P70 T “ox?

j=234,.. (4)

’
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Now, using initial condition to get

and calculating the integrations in (4) gives

ug = u(x,0) = e*

uy (x, t) = 2te*

2 2

uy(x,t) = ( Zt!) e*
3

uz(x, t) = (2;!) e*

Continuing the integration operation as p — 1 in (2) we have
u=uy+u +u; +uz+--

u(x, t) = eX + 2te* +

u(x, t) = eX (1 + 2t +

which can be written in a closed form

(2t (2t)°

o e

GO X g2t  priat

T + 3 + | =eXett =
u(x’t): ex+2t

Table 3: comparison between (HPM) solution and exact solution when At = 0.01

t=0.01
x Exact Solution HPM solution Absolute error
0.1 1.127496851579376 1.127496851579376 0
0.2 1.246076730587381 1.246076730587381 0
0.3 1.377127764335957 1.377127764335957 0.002220446049250e-13
0.4 1.521961555618634 1.521961555618634 0
0.5 1.682027649698886 1.682027649698886 0
0.6 1.858928041846342 1.858928041846342 0.004440892098501e-13
0.7 2.054433210643888 2.054433210643888 0
0.8 2.270499837532406 2.270499837532406 0
0.9 2.509290389936298 2.509290389936298 0.004440892098501e-13
1 2.773194763964298 2.773194763964298 0.004440892098501e-13
t=0.5
0.1 3.004166023946433 3.004166023946433 0.008881784197001e-13
0.2 3.320116922736547 3.320116922736547 0
0.3 3.669296667619244 3.669296667619244 0
0.4 4.055199966844675 4.055199966844675 0.008881784197001e-13
0.5 4.481689070338065 4.48168907033806 0.008881784197001 e-13
t=1
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0.1 8.166169912567650 8.166169912567648 0.017763568394003 e-13
0.2 9.025013499434122 9.025013499434117 0.053290705182008 e-13
0.3 9.974182454814718 9.974182454814724 0.053290705182008 e-13
0.4 11.02317638064160 11.02317638064160 0
0.5 12.18249396070347 12.18249396070347 0.017763568394003 e-13
] o
§ . <>’:.< 02
<o 5 o
=] e
04l o o

5 01 02 o3 04 05 o5 07 o8 os 1 0 01 02 03 04 05 06 07 08 08 1

X-Axes
Figure 4.a: Comparing between exact and
numerical Solution at t = 0.01

x-Axes
Figure 4.b: Absolute error at t = 0.01

x-Axes t-Axes

Figure 4.c: Numerical solution

X-Axes t-Axes

Figure 4.d: Exact solution

error-Axes

X-Axes

t-Axes
Figure 4.e: Absolute error between exact and numerical Solution

Conclusion

In this study, the Homotopy perturbation method (HPM) has been used to solve some models of initial
boundary value problems in partial differential equations. The solution obtained by means of this technique is
the summation of an infinite power series, which usually converges rapidly to the exact solution. It has also
shown that when the initial approximation satisfies the initial condition, the solution of the initial boundary
value problem can be obtained by only a single iteration. Numerical results reveal that HPM is simple, effective
and a powerful mathematical tool for solving such problems with high accuracy. The obtained solutions were
shown graphically and compared with the exact solutions. The computations associated with the shown
examples were performed using Matlab 13.
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