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.(Unrotated Factor solution) «ys w § il Jaldl |41 -
ole S ar panl) o) 2 By alsall sus 253 (Scree Plot) gl o)l -
roples) e ey (Extract Y -4
Based on ) wi el e aadly Lerlsadl o @) sl et Bl sV -
.(Eigenvalues
RPN Lé.i\ Jeloadl sue G Ul sus :L}L':J\ -
(Extraction) Jolgl oMsanl lg 0 (5) S

TR sl - gyl g B g9 &t 1 ol 1 gl i ol o 313 316 ol sav [DataSett] - 1M SPSS Statistics Data Editor =& %
File Edit View Data Transform Analyze Graphs  Utilitie sions  Window  Hel \D
=R
A
. e B L @ H ud ‘@
[visible: 18 of 19 Variable
& ru [ @1 | S8 [ Lo | LS00 | 49 m | & 11» [ fﬂJ | S1us | S5 | S6s | L1 | L8 | L9s | e | ]
4.00 4.00 4.00 4.00 4.00 4.0 4.00 4.00 400 4.00 4.00 400 =
4.00 4.00 4.00 4.00 T g o) 4.00 4.00 4.00
400 4.00 400 4.00 Al . - 400 4.00 400 4.00
300 1.00 200 200 [ o 7] <00 5.00 1.00 200
400 3.00 400 4.00 M . | 300 4.00 400 4.00
B 400 400 4.00 400 @ Caorrelation mat [/ Unrotated factor solution 400 4.00 400 400
816 400 4.00 5.00 5.00 AT 400 3.00 400 3.00
1.00 3.00 200 5.00

(25 \M'}“) SPSS cﬁb)J )—L\al‘

sl ) gl (Continue) jace) 15af Jo badll ¢ oty (Jo¥1 L3 jles) & ol s (3
(6) IS & moge o2 LS (RoOtation) ,oudl 4l ol s Lgsng )
1 sl e ay Balsall g Sl 33e 2 sl (6) St sl I e s
.(Varimax) St 05 -2 (None) el pus -1
(Quartimax) ,Slus)lsS a0 -4 (Oblimin) cpabof Lo -3
(Promax) .sty, 95 -6 (Equamax) sUisT e -5

Vil 5V 20131 a3l g (Varimax) St et L s a3 el sl 15y
£ Lemg )l s 4 ) 5o U (Continue) Lozl 5 e baall ¢ sy (85 2 2012 5)
(7) JKad 3 ond o LS ((Options) wildl ;) Js Lrzl
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diclaialllg dual=llg aoludlll agl=ll dlag
Mgp%ﬂwﬂm ngfodedem

(Rotation) J.A\ja‘\ RN e & (6) Ji-‘b

alfa,.ajt

2018 _pnuss

) sl - gl iy i g 451 9 gl 31 5 gl oo 15,348 et 52 [Dataet] - IBM SPSS Statistics Data Editor = & B
File Edit Yew Data Jranstm Analze Graphs  Utidies Egfensions Window  Help
SHS M c» BHLFB A BE 0l
WVisinle: 19 of 19 Variable:
Fhn rar ran &9 FUx | FNe | P12 | F1r | FUs | P | LB | ST | LB L0 var v
810 400 400 400 400 400 400 400 400 4.00 400 4.00 4.00 4.00 4.00 A
811 400 400 400 400 400 400 400 400 4.00 400 4.00 400 4.00 400
812 400 400 400 400 400 400 400 400 400 400 4.00 400 4.00 400
813 300 100 200 200 Q Factor Anal a Factor Anslyiis Rotation 1 500 500 1.00 200
814 400 300 400 400 3.00 400 4.00 400
816 400 400 400 400 Wemnod 4.00 400 4.00 400
816 400 400 500 500 -] © guartima 4.00 300 4.00 300
817 400 300 100 400 © Equamax 1.00 300 200 500
818 400 400 300 400 © Direct Oblimin © Promax 4.00 300 4.00 400
819 5.00 400 4.00 400 5.00 5.00 5.00 5.00
820 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
821 400 400 400 400 Lo - 200 300 5.00 500
022 400 400 400 400 9 Botatad sciuon ] Loading plok=) 400 100 500 500
823 400 400 400 400 4.00 400 4.00 400
Maximum lterations for Convergence
a2 4.00 400 400 400 4.00 400 4.00 4.00
825 4.00 4.00 4.00 4.00 w Mw 4.00 4.00 4.00 4.00
826 400 400 400 400 4.00 400 4.00 4.00
827 500 200 400 400 0 00 £ 200 +00 [X]] 200 300 300 500
828 400 400 300 300 300 300 300 400 300 400 200 400 .00 400
829 400 400 400 300 400 400 400 400 400 300 4.00 400 4.00 400
830 500 500 500 500 500 500 500 500 600 500 500 500 5.00 500
a1 300 300 300 300 300 300 300 300 300 300 300 300 300 300 N
832 400 400 400 400 400 400 400 400 4.00 400 4.00 400 4.00 400 B
0|
oot ettt

S i
(25 )v\-ﬁ?\) SPSS CAUJ!

(Options) Sy i g (7) S

:)J.adl\

2 gl - il G in g & 1 ol 1 gl gl ol i 1§ 316 sl sav [DataSetl] - IBM SPSS Statistics Data Editor =@ =
Ele Edi Vew Dala Transform Analze Graphs  Uliiies Extensions Window Help
ELEL'EEEIT I TY: |
[ |visibte: 18 of 10 variable
For | L1 | Foe | Lo | Fe | 11 | L2 | S | Fe | L5 | Fe | Fe | Lo | Fos | w0
810 400 2.00 400 4.00 4.00 4.00 4.00 400 4.00 400 400 4.00 4.00 4.00 =2
811 4.00 4.00 400 4.00 4.00 4.00 4.00 400 4.00 400 4.00 4.00 4.00 4.00
812 400 4.00 400 4.00 4.00 4.00 4.00 4.00 4.00 4.00 400 4.00 400 4.00
813 .00 1.00 200 2.00 8 Fecoranalyf e ortons 5.00 5.00 1.00 2.00
814 400 3.00 400 4.00 i 200 4.00 400 4.00
815 4.00 2.00 400 400 Wissing Values 400 2.00 4.00 4.00
816 400 4.00 5.00 500 ® Exclude cases listwise 400 300 400 3.00
817 4.00 3.00 1.00 400 O Exclude cases painuise 1.00 3.00 200 500
818 400 4.00 3.00 400 O Replace with mean 400 300 400 4.00
819 5.00 4.00 4.00 4.00 5.00 5.00 5.00 5.00
820 400 4.00 400 4.00 e R R 400 4.00 400 4.00
821 400 4.00 400 400 SR 200 300 500 500
822 400 2.00 400 400 Ll eprren e e 400 2.00 500 500
823 400 4.00 4.00 4.00 AeuiutsRalEke 400 4.00 4.00 4.00
824 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
825 4.00 4.00 4.00 4.00 [ cancel | [ re_ ] 4.00 4.00 4.00 4.00
826 400 200 400 4.00 400 200 400 4.00
827 5.00 200 400 4.00 400 200 400 200 400 200 200 3.00 3.00 5.00
828 4.00 4.00 3.00 3.00 3.00 3.00 3.00 400 3.00 400 4.00 4.00 4.00 4.00
829 400 4.00 400 3.00 400 4.00 4.00 400 4.00 3.00 400 4.00 4.00 4.00
830 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
831 200 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 200 3.00 3.00 3.00 E
832 4.00 4.00 4.00 4.00 4.00 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00 4.00 =

(25 )\M‘g\) SPSS CAUJg ')Jwa—\a\

Sl Lagie IS5 Gy et e sy (7) S & sl (OPHIONs) whis sl we S5 oo

13V sl S aed
iy ((Missing Values) sssail) oo o3 L -1
.Exclude Cases Listwise : 1,31 5,21 -

.Exclude Cases Pairwise a3l 5,33 —
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Replace with Mean :a) 5,23 -
;o229 ((Coeflicient Display Format) faldl o6 st sald) L4 -2

.(Sorted by Size) okt 55 145V 240 -

.(Suppress Absolute Values Less than 0.30) . Jsf aalbly o3l Gd :as) 5240 -

e brall @ Lasy ol L 3 ity LoV cuadlly (JV) L 3 Y s L) o)) e 3 4y
(OK) ilse o Lrall ¢ il @lsb @) s (o) Sl b1 ) 3350 (Continue) e
— e Ggm e Bl LY e el Gl Clol Bald) Lol Llodl s e St ¢ ey
g ads pd U il 28 b Ly (OUtpul) wle sl dio ¢ Jyhix sl s (e

sl S0SL Dkl gy SPSS by Sl 2 s Al 6

pde pr Gl F = Lpamem 1S Sl s 3 o5 | ) — (Correlation Matrix) bl ¥i @gies o
e SIS gl Byaall (Determinant) sad Jos n $ldy cobadl o o) HlospV) dSCin semy
abls) SBdle s Of Bsiall e VIS g «0.00001) ay asast 2yl 0 ST a9 ((0.000018)
e dL DB Caxs Jgs Ly conally dlaeyilly AlS Loy 252l Lo catlosnl) lpadll oy 2eSisy B2
Al 3 pasand) eld) o)

(Bartlett) Ca..,lg)\gj (KMO) ﬂji = g }ﬁ\f)\.;.’r\ (1) Jj.\r,

0 834 L) @2 LS Gl Sgf — plo — 5l L)
' Kaiser — Mayer — Olkin Measure of Sampling
9018.694 X?%) (&l as
) er Gy S byl s
171 (df) Zg,-!-\ Ot?,).b ..
Bartlett's Test of Sphericity
0.000 (Sig.) Ligaall (S giams

.+ 2017 SPSS Slam Y1 bl I e dalall o) plisiaals i) 2l Sbly gl

) LS e o Sl (KMO) (Sl e 3087 sl a3 OF o @ (1) Jgadd e o
Bartlett's ) cub)b ety (Kaiser — Mayer — Olkin Measure of Sampling Adequacy)
Jodl Jed) 339 ad (0.5) o 18T 8y (0.834) (sl Sof a3 0f ian (Teest of Sphericity
¢ & Josall (Reliability) astee¥l o 3 Ju momall dslgll e ol LIS a2 0] o ¢ ola)
Py Jleas¥1 aad of GliS g ¢ bl s (3 ) o 2US7 o (S o S ¢ o) 0 Lsle Jsad)
Gsian OF gu liay (0.5) o BT a9 (0.000) sols (Bartlett's Test) cubb sl oo (Value
Anastl SUL e Jolad) o) e) K6 Lty colpadl G D)) g il (agl) Bshaae 18 Y L)Y

> L5 1<
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SUSTa Labsundly Bdg¥1 ol (2) Jausr!

(Communalities) &L ST sy

E;:;::(‘)n I:jijtj;l (Variables) o pdl el
0.781 1.000 by AL By 1
0.786 | 1.000 A1 31,31 0 ol Sy Sl 2
0.738 1.000 39t ull illalases 21 jlanl gy 3
0.692 | 1.000 il et o1 jal olis 4
0.736 1.000 Lo oY el IS gy 5
0780 | 1.000 | < 2 g Bl o aSiand

A2 b lally ale Vg
0711 | 1.000 | TSN S B s e BB |
gl

0.563 | 1.000 ipal] Skl B
0.814 | 1.000 Gl s b 9
0.867 1.000 Cyilole By 10
0.826 1.000 WOV PE [ RCIPWE SR, 11
0.768 | 1.000 oS pg 12
0.563 1.000 Oul) e (8 dadly ddladly s gudl B 13
0.533 1.000 L) Uity Rl d-ghe dorys £y 14
0.472 | 1.000 K g o) o goni oS 15
0.603 | 1.000 Kby oLl domgha B3 lisy| 16
0.653 1.000 Y L e laell bsdu Qs 17
0.556 | 1.000 Byl Slrys & gy 18
0.585 1.000 Akl el Ayl Dot g 19

Extraction Method: Principal Component Analysis.

#2017 SPSS sta=y1 zelpdl I o Jalal) Jondll plisizals 2514l auhll SbLy gl

o\sTre (Extraction) aalsendy (Initial) 2y o3 4l w5 & (2) ol bl oo
(1 40 ) o asTradl 8700 Sl o sl dll g5les BT e (Communalities)

> L% <
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& Rl oUS1aYl 3y ((Square Multiple Correlation) sasdl LVl fales a5 pnd 29
— e Gge dilaie 3 el WY Jo glhaadl Gl bl r o IS il ) B s )
ol o Wl d e 8RN Julsall absall) SR o8 OF (2) gl g e Gy et
asied) Jaledy el Ll A e Al dibaie (3 A39d) ol Cgenie plEZ) (o lele ) ool pane
9050 s Ju
x5 ) w5 gy (Total Variance Explained) i A ol s g (3) Jodbl bl e
13V el e 2
Correlation ) Lis¥i wsial (Initial Eigenvalues) anlS ikt wayy :Js¥1 g1 =Yl
Jolsal) Lad 5 Lty iyl St 3de (Sol Rabind) Jolsall 5o OF pliib sudl 4 e (Matrix
i Jalgall oda O o Jala)l Jodl ddes pLY elge s ad Fanh) ode 3y Wil dae &)
10 ek Wi 3 o LSS ) e 2068.6
Salos 2alS jpdhl 0dn 18 g ge OF abSle e ¢ Jule ST 20l jpddl ey o(Total) Jo¥1ssuadl -
0.114 + ...+ 1.161 + 1.496 + 1.615 + 1.820 + 6.934):3V1 3 osr 38 LS ¢ Jalsall 500
(19 =
(Y ol e alem ny Jole JS 0k ) bl ded Latyy (%0 OF Variance) gl syesdl -
sV ol s ) pll i Yie 100 X (alsall sits + 2alS gt g5a2) = Jole (Y ol 2
236.493 = 100 x (19 + 6.934) 42wyl ods 3
dslall momdll il G 50 53y (WSTR ld) B mos g3 (% Cumulative) ) sead) -
S Gl W) ssasll 3 3yl (% of Variance) ¢l o
Extraction Sums of Squared ) widl i zabedl ool gsas cay (gl o3 —Gb
F @ sl Sy oW b 3 Bl B b A W e o (el s J8 (Loadings
Jolse s Sln OF iz ey (ol dlgll o ST U 2alS) it 6 get 0SS gly cdais LeoDlsnal
(el G slastal @y cmall a1 RSyl e Upam byt e 515 il ol (3 el
LSS ) e Y0686 wres Lo s Tzl Acad) Lalgall 0day
Rotation Sum of ) jsld) ;s dey metdl) o) dabszdd Slal) g5us o (55289 1IN s —E
Cpldl pead (Varimax) sasbell oad) aib plisanl A leke Jswdl ¢ ) (Squared Loading
dn Sy calsind) deadl alsall 2dladlly U1 e (3 semall Lt ool s o M (3 Ziead) UL
1 Kk Lays B3le] ¢ o) Belas e Balind) Lol L5 @) ald) 2 O iy o ¢ 29

> Lo <
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(Total Variance Explained) ,.ili 3 cotdt (3) Jus!

g il Ak il S yall B g

S A Aaliiadll S pall B gaaa

A A gaadl =T Sl jips
Initial Eigenvalues Exiraction Sums of Squared Rotation Sums of Squared
Fonlings Loadings
ot il | gaano [ FRIH [ oaw i | emneg [ I foam s | amneg | I
% of AP % of AE % of e
e Cumulative A Cumulative g5y Cumulative
Total Variance % Total Variance % Total Variance %

6.934 36.493 36.493 6.934 36.493 36.493 4289 22575 22.575
1.820 9.578 46.071 1.820 9.578 46.071 3.064 16.127 38.702
1.615 8.500 54.571 1.615 8.500 54.571 2.456 12.924 51.627
1.496 7.873 62.444 1.496 7.873 62.444 1.828 9.622 61.249
1.161 6.111 68.555 1.161 6.111 68.555 1.388 7.306 68.555
0.934 4915 73.470
0.794 4.180 77.650
0.697 3.666 81.316
0.611 218 84.534
0.549 2.891 87.424
0.479 2.523 89.947

Zle|e|e|a|la|n|a|w| ]|~ (Component) jalll

12 | 0.400 2.106 92.045
13 [ 0336 1.764 93.818
14 | 0279 1.469 95.287

15 238 1251 96.538
16 0.201 1.058 97.596
17 0.179 0.940 98.536
18 0.164 0.863 99.399
19 0.114 0.601 100

Extraction Method: Principal Component Analysis

#2017 SPSS slaxyi bl I o dalal) Lol plisizals i) al,ll Sbly gl

95 el Ll plisiaal dgpald 58l (3 350 Llsall Wi 3 Giby @) 62 DLVl ey

JiE L) e sie s g ik 56 smg ( elead) JLasY 4y Bgise Blas um Ul (Scree plot) sy Lbae

@ 25sbly Jalal) U el A 88 (50) 5 egenedl ) 3 2l el i () Lo (029 ) )

iy Leis il 1 Oollani¥) 2o is 055 sl s aledl) 2k O (Kattell) oS 835 csslall s
3 oy (8) JSKadly ol LY 8
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At Jalgall ALY slSY) 59081 00l (Scree Plot) jludyi Llaz (8) (S

Scree Plot

(5-*-4 ll s2all) Eigenvalue

——

1t 2 3 4 5 & T 8 9 10 11 12 12 14 15 16 17 18 19

(sl 22) component Number

#2017 SPSS slax il bl I o Jolall kot pltszal 2510l 2yl by il

Bia OF cpw ate lly cadlasd) Lalgall AU 2l ddl gladl i) e ) (8) JS2d)
ad bl Jemn il T ¢ el oY) o Glasdl Gl 38 Jo 10 U deodsanl ¢ Jlse i
o el e s

29 3 (Component Matrix) (Jelsal)) <b oSl Bgias mog ) (4) Jsdd) Sl ag
ol o OF jsd) Jd Leodsanal ¢ & sl ey Ll bl LYY fsles O Lgs e G
Bia of 2o wa (JW ool o 2l Al dead) Lelgall a lule SO Bl U35 25,4 (Loadings)
s & 1 (0.30) oy ) oVl jlasl 4SS Gy (b Jo 5 ¥ 356 Bsiall Slae ey
SPSS oty (3 Juldl okl gokas IS e Em U S e
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(Component Matrix) gl |3 (Jolsadl) SbsSI 85iz0 (4) Jsr
(Jow)) Component

(sd)Variable " 5 3 1 5
sl g .843
oyl ol By 805 | .402 -
Lol Sledd- B 782 | 429 -
Gl o py 759 | 426 -

Al gl gl dyylond) OLud B 748

Olbl o o8 dadly Al soudl pg | 731

Syl Slrys G gl 671 308
e oW et LSS gy | 617 507
R St S YT 328 | 426- | 332
A2 b origilly aleWlg B1g) Ay 5
il Sl B 591 | .346 -
i U e e MSES | ) 312 | 447
ooty Lty Llsl
Agd g3 olhl gamnts oS! 575
lrtal plifly 51 dghe dorys £l 557 | .346
Y R e ylaed) bgde Gl 401 | .651
i g1 olbl dshe iy Ui .505 .506
iy S sy 395 647 | 422
AW 3131 o il oKl omadl | 359 524 | 421 | 449-
3yglt ull illalaseg 21 jlanl gLy .596 509
adlady eI DY jlanl ol .582 445

Extraction Method: Principal Component Analysis.?

a. 5 components extracted.

#2017 SPSS slasyl bl I oo Jolall ol plisizal 21kl 2yl Sy gl
(Rotated Component Matrix) sl de Jelgal Bgiae g sl (5) dgadd 4 Loty
ols e B WL s @) bl e Bb i) (Varimix) Slold agb slasanl s,

REKe



ISSUE L 3 L . Sualti
# arclainlly analelly anilualll ggl=ll alag 7

6)  Joumalyf Sumanitarian; Seientific and Social Soiences | 6 )

DESEMBER 2018 —_——c NN 2018w

b3 ade b aol sraall wleidly ST 5,80 (Loadings) wieidl e Ly (o ,8lly ¢ folsall cnp JoazY)
e 35 e OV (3 Al Slaetdl e g AL wlead) e W BT ) BLe) ((Rotation) e
hes day drse counol (Loadings) wilesd) o of 2 Rabll ol @y il L) §La b
PRt

Bl oS B L) bosdl & 3 aabsand) anadd) Bl ) glayl (S (D) Jed) bl e
aibia 3 &l LY e aledd) Gl 380 <)y 3l gl (Principal Components Method)
Y sl s gy ) = ekl G

2OV e el Gl 5al) it IS ald) e (Y022.575) aees L Jalad) s g 1 Jg31 Jolall -
A5y el Sl Oy (BRI DISs By (il sl B 1 8y Sl dae i Lo sl
o2 oo ey wabidl codl iy il Leelsl Blndl Cld) Oy donall Sl g el oSl
o8 1y (Blax| Wls LelSy dawgieg daiss o3 29 (0.896 — 0.481) (n Bty o8 cogls e 0
Ay v by B s g " Sl A A ) as i Wy el ey ((Cladl by ele) o bl i dens
VAl yl) Alass (3l el Ca 1 8l g dyylondly dovaally dnephad! Sledd-)

M Callyy (%016.127) Lajuie 2gyall salall i) ST bl e Jolall s 2nd 1Sy W) Jaladt -
B> pLily el oLl sk s gy (Y R o JUaad) bgde QA by Slpite Bei e el
v Bladi od coliy LM Olnps @ gl et ol ste (2lily (L] plitly B Amsle
Jol) o el s G Ko by (Blam] W1 Lgay dawsiag Bniie od 2y (0.789 — 0.588)
o Gl P Bl y byl BYe drg ¥ ol W sl R up Y eld) ey o
g oL gntn o113 (5 Y i o Jas8l bg l 1 50 ol gl an ety S
My L. g she doryd B3L39

2O e el Gl el il JSU ) e (012.924) Ll s 2 sl 1B bl -
25 orlelly el Bl a gy Al ige Aol e 2LV aga M) 1 ag e B s sy ksl
el Sl el GG gLyl coarlally plEVly ol gy 2ol s Al LSS slily a2
Sl 1 o Ssy (Biliam] Wlsg Slpadl) mead Gaise o 29 (0.830 — 0.758) o Blants o3 el
2830 ol 393 M Gy dblayl B S " oL sb ) il do )l aSh el iy ((s3lasY) W) 4
(S d g A1 gags Aylek Bylhs (ledd-g dslnally Bylondl : fre (6 Y1 A3ladY) AassY e W)
Saaladt 3 a1 ol e 3henll i 8l jLislg orlgllly aleYlg

2 e alasll Gl 8ol il JSIY alal) e (%09.622) 2 Lo Julad) s Lad a1 Jaladl -
anet3 Gocdy (WL ST e Ol SCb Bl sy JoW) il 18 ke s (el Bs dilais G5
Beaed oSy (Biliam] Ollsg Oliniie Loy (0.838) anczi 2ady (13K 8345)) sy ) ey ((0.867)
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sl v b byl BV S ol Jom g W o8 ash el s () Lel) o el Vs
Maeh I 2l e ghealt Ci ) 8 al agig Al ddlaze § 5 daiall IS

o aledl ol 58l jeglal il IS S e (707.300) wns Lo Juladl in b : a3 Jolall -
(0 olabz 3 o)) jlanl glis)) sn Jo¥) paddd tL2 pane e el by caalyl) didass el oY)
Ollsy Oliaise Ly (0.798) annts aady (Rl oY1 jlanl plidl) sa gl ey ((0.809) ancis 2,
oo B g s Al oY) as 4 g Wiy (2L Sl Lale) 5 Lalad) s es S Sldyy (Bilias
By ol zucke 1 oo chalyl) Aot o Ayl Ashenl) Slaendl Sillala 515 21 land gl
Maalaly a1 Y o glaeall i1 3 alsg (el
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(Rotated Component Matrix) ol da (ol gell) oSl dgiuzs (5) Jgdr
. (w) Component
(=) Variable . 5 3 1 -
AN 896
Gl o g 874
fpesdad) Sload) g .867
LS b 753 | .301
ipea)) Slead) g 731
bl Leelpl @) laadl g 483 465
O g 8 domy 2l og b b5 481 452 | 337
SAY e e Haal byin Ol .789
Bdod) oLl dgle 2y plis)) 754
L) pladly 2l Bghe By L)) .668
i ol oLl Cgmie LK 305 .605
A Ol & pls)) .588
o R gs Al giee Aglie e (s3LaBYl 593 230
A2 pf prlally oLVl
M B3y ALl s zdf\;.a SIS gl 704
o lallls alsNlg
il 2L dannl LSS ¢l 758 | .307
Al ST e o L Sl Elnad) .867
izl K ssL) .838
Baltl Ol llabsg 21 land plis)) .809
2kl el Sl jlanl plid) 708

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.?

a. Rotation converged in 6 iterations.
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ABSTRACT

In this work we care about the impact study on the transport problems (which is a
linear programming problem) in terms of the type of solution and the value of the objective

function when you change a value cost factor (c;;)to increase or decrease, and for this

purpose we study 4 different problems and for this we used two methods the first one
called (The method of least cost) and the second one is called (The method of vogal)and
we used these two method to compare between the solutions and which solution give us
the least possible value for the objective function.

The values of the factor of the objective function that we've studied can exist in one
period or more than one period ,and in each case there exist one kinds of solution or more
than one solution and for each solution there exist a value of objective function. On this
basis we found several types of (a pattern solution) and these patterns repeats at the results
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of the problems To change the value of the factor () to obtain a particular solution and
to ask If this solution is the same as the initial solutions which we obtained by the two
methods or is different and we must determine if the current value is equal to the initial
value or less than or greater than.
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THE QUALITATIVE PHYTOCHEMICAL SCREENING AND
ANTIBACTERIAL ACTIVITY OF EIGHT LIBYAN MEDICINAL
PLANTS AGAINST PATHOGENIC BACTERIA
ABDURRAHMAN M. RHUMA!, RABAB MOHAMMED SALH?, AMIRA M. RI1ZEK3

L23pepartment of Chemistry, Faculty of Science, University of Tripoli, Tripoli, Libya

Abstract

The purpose of this study was to investigate the phytochemical and antibacterial
activities of eight Libyan medicinal plants including Petroselinum crispum, Eruca sativa,
Rosmarinus officinalis, Apium graveolens, Mentha piperita, Thymus capitatus, Punica
granatum and Ocimum basilicum. These plants were locally available from different
regions in Libya. The leaves of the selected medicinal plants were washed, air dried and
then powdered then dissolves in three different solvents which represent the aqueous,
methanol and ethyl acetate, the phytochemical screening of samples are showed the
presence of the important phytochemical compounds such as Alkaloids, Phenols,
flavonoids, saponins, carbohydrate and tannins within most all the plants selected. The
antibacterial activities of these plants were evaluated using the agar diffusion method
against Staphylococcus aureus, Bacillus subtilis as gram-positive and Escherichia coli,
Pseudomonas aeruginosa as gram-negative. The results obtained revealed that not all of
the plants were active against the bacteria tested. Over all, the methanolic extract of Punica
granatum displayed the greatest antibacterial activity than others. This increased activity
may due to the presence of the most active compounds in this plant.

Inhibition zone values of the methanol extracts were within the ranges of 9.00 -
36.00 as significantly compared to the ethyl acetate extracts were 9.00-26.00 mm (P <
0.05) and the water extracts which not displayed any activity.

Keywords: Punica granatum, Ethyl acetate, antibacterial, Erythromycin
Correspondence:

Phone 00218927594781

Email: Rahumal@hotmail.com

Abbreviation: EA (ethyl acetate extract). Me (Methanol extract) and Aq (Aqueous
extract).

Introduction:

The contribution of medicinal plants in the worldwide spectrum of healthcare has
been invaluable. These natural products have been formed the basis of complex traditional
systems of medicine existence since thousands of years (Butler and Newman, 2008),
Ancient different cultures of the world had plants as an integral part of medical use and
their importance. To addition, these plants have also form the establishments of modern
medicine where a number of drugs have been developed from lead compounds discovered

from medicinal plants.
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Few examples being: morphine, aspirin, salicylic acid, taxol which classified as a
plant alkaloid and vinblastine that obtained from the Madagascar periwinkle plant. Most of
these plant derived drugs were originally discovered through the study of traditional cures
and folk know of native people and some of these could not be substituted despite the
enormous advancements in synthetic chemistry®?. Plant based medicine gives priority to
nutritive, tonic approach over therapeutic intervention, thus leading to a safe and natural
curing. However, in due course of time the search for strong medicine led to an increasing
emphasis on potent, toxic botanicals like opiates, henbane, belladonna and a gradual
abandonment of more gentle, safer remedies that had once been the mainstay of herbal
medicine.

The toxicity and ineffectiveness of herbal medicinal products increased and led to a
decline in the practice as well as belief in herbalism to a significant level, particularly in
the west countries®. Looking to the present, the time wheel has taken a full turn and after a
century or so, the herbal medicine are becoming increasingly clear; in contrast to the
natural, holistic benefits of the herbal approach. In the last two decades there was a
dramatic back in the interest in medicinal plants and their products in the worldwide
spectrum of healthcare*. In the present study, the plants selected approved to have a
bioactive components which strongly support the previous finding reported by others. For
example, Parsley (Apiaceae), is a remedy against common arthritis, cold, acne and liver
diseases, and which mainly contain flavonoid, tannin, phytochemical compounds, vitamin
K, C, and A, with some other materials, and has antimicrobial and antioxidant activities®.
Plant selected also have shown credible antimicrobial, anti-inflammation and antioxidants
activities in various studies®. The other different seven plants were extensively found to be
a remedy for various disease such as extensively used in arthritis, anemia, diabetes,
hepatitis, indigestion diseases. The plant contains phytochemical, rich with Vitamins,
material and fibers, and have antifungal, antimicrobial and antioxidant activities of through
many searches and studies’91011.12,

Collection of plant samples

Eight edible plants (Table 1) were collected from different regions in Libya. Efforts
have been made to collect these plants in quite conditions for the correct botanical
identification. Healthy and disease free edible plant part were collected for phytochemical
and antimicrobial activity.

Table 1: Selected medicinal plants for phytochemical and antimicrobial screening.

Local name Scientific name Family Habitat
Gerger Eruca sativa. Brassicaceae Wild
Nana Mentha piperita L. Lamiaceae Farm
Krafiss Apium graveolens L. Apiaceae Wild
Madanose Petroselinum crispum Apiaceae Wild
Habaq Ocimum basilicum L. Lamiaceae Wild
Romman Punica granatum L. Punicaceae Wild
Eklil EI-Gabal Rosmarinus officinalis L. Lamiaceae Farm
Zatar Thimys capitatus L. Lamiaceae Farm

160
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Preparation of plant samples

Fresh plants were cleaned with distilled water and external moisture wiped out with
a dry cloth. The edible portion was separated, dried under shade place for several days. The
dried plant portions have been grinded to obtain the powder samples and then stored in
cleaned polyethylene container until to be used.

Chemicals

Methanol, Ethyl acetate, Chloroform, Wagner, Dragendroff, Hager, Benedict,
Fehling A&B, Biuret, Ninhydrin, Barfoed, a-naphthol, Ferric Chloride, Sulphuric acid,
Hydrochloric acid, Gelatin, Sodium Hydroxide, Lead acetate, Glacial acetic acid, Muller
Hinton Agar, Nutrient Broth, were obtained from the chemistry department, University of
Tripoli. Tetracycline was provided by the microbiology department.

Preparation of plant extracts
Organic extracts

Ten grams of each grounded sample were separately dissolved in a flask containing
100 ml of 95% ethyl acetate and other flask containing 96% methanol for 72 hr. The
samples were filtrated using Whatman Nol filter paper. The obtained samples were
collected and evaporated until dryness at 40 °C under reduced pressure. The residue was
kept in refrigerator at 4 °C until to be.

Aqueous extract

10 grms of each powdered sample was dissolved in 100 ml of distilled water and
boiled for 15-20 min on slow heat and filtrated using Whatman No 1 filter paper. The
filtrates were collected and evaporated until dryness at 40 °C under reduced pressure. The
residue was kept in the refrigerator at 4 °C until to be used.

Phytochemical screening

The methanolic, ethyl acetate and aqueous extracts were used for phytoche-mical
screening using standard methods carried out by'*415 in order to determine alkaloids,
carbohydrates, glycosides, Saponins, Terpenoids & Steroids, phenols, tannins, flavonoids,
Proteins and amino acids:

Preliminary qualitative phytochemical analysis
Alkaloids

Wagner, Dragendorff and Hager tests were used for the detection of alkaloids.
First extracts were dissolved individually in dilute Hydrochloric acid and filtered.
Formation of brown, red and yellow precipitation was observed which indicate the
presence of alkaloids.

Carbohydrates

Prepared samples were dissolved individually in 5 ml distilled water and filtered.
The filtrates were used to test the presence of carbohydrates.

Molisch’s Test (General test for carbohydrates)
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Prepared samples were treated with 2 drops of alcoholic a-naphthol solution in a
test tube. Formation of the violet ring at the junction indicates the presence of
Carbohydrates.

Benedict’s Test (for reducing sugar)
The obtained samples were treated with Benedict’s reagent and heated gently.
Orange red precipitate indicates the presence of reducing sugars.

Fehiling’s Test (reducing sugar)
Filtrates were hydrolyzed with dil. HCI, neutralized with alkali and heated with

Fehling’s A & B solutions. Formation of red precipitate indicates the presence of
reducing sugars.

Barfoed's Test (for Monosaccharide)

1ml of Barfoed's reagent was added to extract and boiled on the water bath. The
solution was observed for the color change reaction®®.

Glycosides:
Keller-Killani’s Test

0.5 grm of the extract was shaken with distilled water 5 ml. To this, glacial acetic
acid 2 ml containing a few drops of ferric chloride was added, followed by H2SO4 1ml
along the side of the test tube. The formation of brown ring at the interface gives positive
indication for cardiac glycoside and a violet ring may appear below the brown ring*’.

Saponins (Foam Test)

0.5 gm of each extract was shaken with 2 ml of water. Foam was produced persists
after ten minutes to indicates the presence of saponins.

Terpenoids / Steroids

For the detection of Terpenoids, Salkowski’s test was used, extracts obtained were
treated with chloroform and then filtered. The filtrates were treated with few drops of
Conc. Sulphuric acid and shaken and allowed to stand. Appearance of golden yellow
colour indicates the presence of triterpenes. However, for the detection of steroids the
extracts were treated with chloroform and then filtered. The obtained sample then were
treated with few drops of acetic anhydride, boiled and cooled. Conc. Sulphuric acid was
added. Formation of brown ring was observed at the junction which indicates the presence
of steroids.

Phenols (Ferric Chloride Test)

Samples prepared were treated with 3-4 drops of ferric chloride solution.
Formation of bluish black colour was observed to detect the presence of phenols.

Tannins (Gelatin Test)

The sample obtained, 1% gelatin solution containing sodium chloride was added.
White precipitate was found which indicates the presence of tannins.
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Flavonoids

Two different tests were used for the detection of flavonoid alkaline reagent and
lead acetate tests. First extracts were treated with few drops of sodium hydroxide solution.
Formation of intense yellow colour, that becomes colour less on addition of dilute acid,
indicates the presence of flavonoids. Secondly the samples few drops of lead acetate
solution were added. Yellow colour precipitate has been formed indicates the presence of
flavonoids.

Detection of Proteins and Amino acids

Biuret Test (proteins)

To 0.5ml of each extract, was mixed with 2ml of Biuret reagent was added and the
reaction mixture observed for the formation of violet colour solution?®.
Ninhydrin Test (Amino acids)

To each extract, 0.25% wi/v Ninhydrin reagent was added and boiled for few
minutes. Formation of blue colour indicates the presence of amino acid.

Preparation of Medicinal plants for in vitro Antimicrobial Assay

Four bacterial species obtained from the faculty of Medicinal, university of Tripoli
(Libya) were selected for testing. Representative strains of Gram-positive bacteria were S.
aureus and B. subtilis (Isolated from Tripoli Medical Center). Representative strains of
Gram-negative bacteria were E. coli and P. aeruginosa. For agar well diffusion tests, the
samples were initially diluted in distilled water to obtain concentration of 500, 250, 150
and 75mg/ml.

The plates were prepared using 50ml of sterile Muller Hinton Agar. The surface of
the plates was aseptically inoculated using a 100ul of suspension of bacteria grown
overnight at 37°C in Muller Hinton. Agar cylinders of 6mm in diameter were cut from the
culture media using a sterile glass derhum tube; and then filled with the dilutions of extract
samples. The plates were then incubated at 37°C for and the inhibition zones were
measured .

Results

The phytochemical screenings of eight different Libyan plants were investigated
under different conditions including three extracts of aqueous, methanolic and ethyl
acetate. From table (2, 3, 4 and 5), it is demonstrated that most of the plants contain
carbohydrates, phenols, tannins, flavonoids, saponins, Steroids, alkaloids, and tannins.
Furthermore, as indicated by the ethyl acetate, methanol and aqueous extracts, there were
no saponins in E sativa and M piperita, and no glycosides and phenols in T. capitatus.
From the result obtained, this work found that, the absence of terpenes and steroids in E.
sativa which was different, with the ethyl acetate, methanol and aqueous extracts being the
most contain of alkaloids in all the eight plants tested. Significant differences were found
between Biuret and Ninhydrin tests for the detection of amino acids and proteins in the
extracts of R. officinalis.
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Table 2: The phytochemical screening of M. piperita, T. capitatus , P. granatum and O.

basilicum.

Tests

Extract

M. piperita

T. capitatus

P. granatum

O. basilicum

Wagner

EA

+

+

+

+

Me

Aq

Dragendroff

Alkaloids

EA

Me

Aq

Hager

EA

Me

Aq

++ |+ |+ |+ ||+ +

++ |+ |+ |+ | +]+]+

Molisch

EA

++ |+ |+ [+ |+ +]+]+

++|+ |+ |+ | +]+]+

Me

Aq

+ |

+ |1

Benedict

EA

Me

Aq

+|+ ]

+|+ ]

+|+ ]

Fehling

Carbohydrate

EA

Me

Aq

+|+ ]

Barfoed

EA

Me

Aq

++ |+ ]+

IR AR EA AR BRI

++ |+ |+ ]

Killer-
Killiani

EA

Me

Aq

Foam

Saponins|Glycosides

EA

Me

Aq

+ = Positive results, - = negative results (not found)
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Table 3: The phytochemical screening of M. piperita , T. capitatus , P. granatum and O.

basilicum.
Tests Extract | M. piperita | T. capitatus | P.granatum | O. basilicum
EA + + + -
3 o | Salkowski | Me + : + ;
% S Aq - + + +
= % Liberman EA ! ! * !
= Burchard | * - s -
ure Aq + + + +
g Ferric =A - - ’ -
S | Chioride |—oe - : > :
(el Aq + - + -
£ EA + + + +
% Gelatin Me - + + +
[ Aq + + + +
EA + + + +
% Alkaline Me + + - +
< Aq + + + +
> EA + + + +
I.C_LG Lead Me + + + +
acetate Aq - > > "
EA + - - +
2 Biuret Me + - - +
= o Aq + + - +
B = EA + + ; _
& | Ninhydrin | Me ¥ " " i
Aq + + - +

+ = Positive results, - = negative results (not found)
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Table 4: The phytochemical screening of P. crispum, E. sativa, R. officinalis and A.

graveolens L.

Tests

Extract

P. crispum

E. sativa

R. officinalis

A. graveolens

Wagner

EA

+

+

+

+

Me

Aq

Dragendroff

Alkaloids

EA

Me

Aqg

Hager

EA

Me

Aq

++ |+ |+ ||+ +

++ |+ |+ |+ | +]+]+

++ |+ |+ |+ | +]+]+

S S R R T

Molisch

EA

Me

+|+ ]

+|+ ]

+|+ ]

+|+ ]

Aq

Benedict

EA

Me

Aq

+|+ ]

+|+ ]

+|+ ]

+|+ ]

Fehling

Carbohydrate

EA

Me

Aq

+|+ |0

Barfoed

EA

Me

Aq

++ |+ +]

++ |+ +]

+

++ |+ +]

Killer-
Killiani

EA

Me

Aq

Foam

Saponins | Glycosides

EA

Me

+

Aq

+

+/

+ = Positive results, - = negative results (not found)
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Table 5 The phytochemical screening of P. crispum, E. sativa, R. officinalis and A.

graveolens .
Tests Extract | P. crispum E. sativa | R. officinalis | A. graveolens
EA + - + +
@ | Salkowski [ Me + - - -
3 2 A + : : +
5 S .
S 21 Lip EA + - + +
3 n BI erhmag Me " - " ;
urchar Aq " - - "
2 Ferri EA - - - -
e erric Me : B n a
q) -
= Chloride Aq n " " "
= EA + + + +
= Gelatin Me + - + +
©
- Aq + - + +
EA + + + +
= Alkaline Me + + + +
g Aq + + + +
> EA + + + +
1]
[ Leta(: Me - + + +
acetate Aq - > " >
EA + + - -
o -'t% Biuret Me + + - +
£3 Aq + - - -
= E EA + - + -
& < | Ninhydrin Me - + + +
AqQ - + - +

+ = Positive results, - = negative results (not found,

Bacterial strains were tested in 75, 150, 250 and 500 mg/ml methanol, ethyl acetate

and aqueous extracts for 24h. It was observed that all the extracts showed different growth
inhibition against the gram positive and gram negative bacterial strains. For the gram
positive and gram negative bacteria, the extracts became more active with increasing the
extract concentration which improved the antibacterial activities of most the plants tested.

The antibacterial activities of the plants studied were assessed using the agar will

diffusion method by measuring the diameter of growth inhibition zone showed in table (6,
7, 8,9 and 10).

167




ISSUE

%)

DESEMBER 2018

daclainllly dsalelly Agluilll aglell o

C%maégfyﬁmaﬂm Jaéng@mdafoah/(fm

B

2018 _pnuss

Sukati

Table 6:Antimicrobial activity of the Methanol leaf extract of P. granatum against

different bacteria.

- Organisms S. aureus B. subtillis E. coli P. aeruginosa
Concentration
500mg 26.00£1.00 | 35.00+1.00 | 36.00+1.00 | 30.00+1.00
250mg 21.00£1.15 | 29.00+0.57 | 30.00+1.00 | 27.00+1.00
150mg 15.00+0.58 | 21.00£1.15 | 25.00£1.00 | 23.00+0.58
75mg 10.00+0.58 | 14.00+1.00 | 14.00£1.00 | 13.00+1.53

“Data are mean *standard deviation. Means within a row are significantly different at P <
0.05

Table 7: Antimicrobial activity of the Ethyl Acetate leaf extract of P. granatum against B.

subtillis:

Concentration B. subtillis
500mg 25.000.58
250mg 23.001.00
150mg 16.00£0.58
7>mg 9.00£0.58

“Data are mean + standard deviation.
Table 8: Antimicrobial activity of the Methanol leaf extract of T. capitatus against

different bacteria.

. SMS S. aureus B. subtillis
Concentration
500mg 27.00£0.58 29.00£0.58
250mg 23.00+1.00 25.00+1.00
150mg 19.00+1.00 22.00£0.58
75mg 13.00+1.00 10.00+0.58
“Data are mean + standard deviation. Means within a row are significantly different at P <
0.05.
Table9: Antimicrobial activity of the Methanol leaf extract of M. piperita against different
bacteria.
. SMs S. aureus B. subtilis
Concentration
500mg 32.00£1.00 27.00£1.00
250mg 30.00£1.00 21.00£1.00
150mg 25.00+0.57 16.00+1.00
75mg 13.00+£1.53 9.00£1.00
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“Data are mean + standard deviation. Means within a row are significantly different at P <
0.05

Table 10: Antimicrobial activity of the Ethyl Acetate leaf extract of R. officinalis against
S. aureus.

Concentration S. aureus
500mg 27.00+2.08
250mg 25.00£1.00
150mg 12.00+1.15
75mg 8.00+0.57

“Data are mean + standard deviation.

Among all the extracts, the methanol leaf extracts showed the highest activity (9.00
- 36.00mm) when compared to the ethyl acetate extracts (9.00 - 27.00mm). With regard to
the aqueous extracts obtained of all the plants tested, it has been observed that it was
inactive against the organisms screened. The methanol extracts of P. granatum showed the
highest activity against E. coli. The ethyl acetate leaf extracts of R. officinalis and P.
granatum showed a less activity on S. aureus and B. subtillis (9.00mm).

The obtained results of the leaf extracts are comparable with standard antibiotic
Tetracycline. B. subtillis and E. coli are highly sensitive to the Methanol leaf extract of P.
granatum than the standard Tetracycline antibiotic.

Discussion

Carbohydrates, phenols, tannins, flavonoids, saponins, steroids, alkaloids, and
tannins in eight different plants belonging to different families and regions were assessed
and compared. The significance of the plants in traditional medicine and the importance of
the distribution of these chemical constituents were studied and discussed with their role
and effect in many reports,

It should be noted that plant constituents such as steroidal compounds are of
important and interest in pharmacy due to their relationship with such compound and six
hormones!®. The phytochemical analysis of E. sativa revealed that contain important
secondary metabolite such as flavonoids, alkaloids, tannins and phenols®®, which was
similar to our finding work. In contrast, the aqueous extract of O. basilicum showed the
presence of flavonoids and alkaloids that different from the study reported by?’. The
differences could be attributed to many factors. It could be due to the cultivation regions. It
has been reported that some plant spices that grow in different areas may contain different
phytochemical contents?®. Another fact it should be noted that, the solvent used for the
estimation of flavonoids levels might have been too low to give positive results in
qualitative test used which probably had a different profile of chemical and compounds.

Reports from other studies also indicated the absence of alkaloids, steroids or
terpenes and flavonoids®. This is contrary to what was obtained in this work. In most cases
tannins are usually associated with flavonoids, which are their monomeric precursor. The
positive results obtained for tannins and flavonoids confirmed this fact.
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The antibacterial activities of eight different extract plants including P. granatum,
M. piperita, T. capitatus. Thymus capitatus, Petroselinum crispum, Apium graveolens,
Eruca sativa and R. officinalis were determined against four pathogenic bacteria strains.
Those are becoming clinical problem in hospital patients. S. aureus is known to cause
series disease such as urinary tract infection, pulmonary tract infection and other blood
infection?!. The results obtained in this work had provided different level of activity
against in E. coli, S. aureus, P. aeruginosa and B. subtillis due to the different extracts

On overall, methanol of leaf extracts of P. granatum at different concentration are
very active against all the tested bacterial strains. Antibacterial properties of the leaf
extracts against the bacteria tested suggests the leaf can be used for wound healing and
septicemia that reported??. The presence of secondary metabolites from the leaves such as
eudesmanoids?® and isoflavone glycoside®* may cause of the antibacterial activity of this
plant. Also there are evidence from the literature that, the phenols, tannins, flavonoids are
active against a wide range of microbes®>?5%".28, Their activity is probably due to their
ability to combine with extracellular and sailable protein and to complex with bacterial cell
walls. Also more lipophilic flavonoids in leaves may disrupt microbial membranes®®. Low
and high concentration of the methanol and Ethyl Acetate extracts were recorded in the
antibacterial activity of P. granatum, T. capitatus, M. piperita and R. offcinalis.

The results obtained from in vitro studied showed only the ethyl acetate and methanol
extracts of P. granatum possessed various antibacterial activity against the pathogenic
bacteria selected which in different with the study reported?®. Furthermore, the aqueous
extracts were inactive against the bacteria tested. For example, the water extract of R.
officinalis and T. capitatus were showed no activity against P. aeruginosa which with
agreement to the study conducted by®°.

The study conducted also provide promise results which could enhance the curative
process of MRSA in the Libyan hospitals. Due to the results obtained by®!, A total of 569
doctors and nurses from 4 main different hospitals were investigated for MRSA. Isolates
from 109 of the 569 subjects (19%) were confirmed as MRSA by polymerase chain
reaction assay; the majority (98/109) were from a general hospital. The results provide
evidence that Libyan health care workers could serve as MRSA carriers and has a role in
the spread of MRSA to the public and other workers. further studies are going in order to
isolate, identify and characterize the composition of these plants. The plant studied here
can be seen as a potential source of useful phytochemical compounds and elucidate the
structure of these compounds.

Conclusion

The methanol extract of P. granatum gave significant antibacterial activity against
B. subtilis, E. coli, S. aureus and P. aeruginosa. However, the methanol leaf extract of T.
capitatus and M. piperita were active against S. aureus and B. subtilis. The ethyl acetate
leaf extract of R. officinalis was only active against S. aureus. The results obtained indicate
that these active extracts have the potential to be a source of biological active agents for
pathogenic bacteria and can be useful natural chemical product for new drugs as an
alternative to the use of antibiotics.
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A COMPARISON BETWEEN ELZAKI TRANSFORM AND LAPLACE
TRANSFORM TO SOLVE ODE'S AND SYSTEMS OF ODE's

WALEED ABDELWAHAB HANNUN® AHMED MOHAMED ELMISHRI®
(DMath. Dept. , Arts & Sciences Faculty-GassrKhyar , Al Mergheb University, Libya

@Computer Dept. ,Higher Institute for Science and Technology-Algaraboulli, Libya

Keywords: Laplace transform , Elzaki transform, Differential Equation

Abstract: In this paper Elzaki transform was compared with Laplace transform in
solving some ODE's and systems of ODE's

1.Introduction

The term "differential equations” was proposed in 1676 by G. Leibniz. The first
studies of these equations were carried out in the late 17th century in the context of certain
problems in mechanics and geometry. Ordinary differential equations have important
applications and are a powerful tool in the study of many problems in the natural sciences
and in technology; they are extensively employed in mechanics, astronomy, physics, and in
many problems of chemistry and biology. The reason for this is the fact that objective laws
governing certain phenomena can be written as ordinary differential equations, so that the
equations themselves are a quantitative expression of these laws. For instance, Newton's
laws of mechanics make it possible to reduce the description of the motion of mass points
or solid bodies to solving ordinary differential equations. The computation of radio
technical circuits or satellite trajectories, studies of the stability of a plane in flight, and
explaining the course of chemical reactions are all carried out by studying and solving
ordinary differential equations. The most interesting and most important applications of
these equations are in the theory of oscillations and in automatic control theory. Applied
problems in turn produce new formulations of problems in the theory of ordinary
differential equations; the mathematical theory of optimal control in fact arose in this

manner.
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Integral transform method is widely used to solve the several differential equations
with the initial values or boundary conditions. In the literature there are numerous integral
transforms such as the Laplace, Fourier, Mellin, and Hankel , etc.

Elzaki transform which is a modified general Laplace and Sumudu transforms, has
been shown to solve effectively, easily and accurately a large class of Linear Differential
Equations. Elzaki Transform was successfully applied to integral equations, partial
differential equations, ordinary differential equations with variable coefficients and system
of all these equations. The purpose of this paper is to solve Ordinary Differential Equations
(ODE's) and systems of Ordinary Differential Equations with Laplace transform and Elzaki

transform to make a comparison between them.

2. Definitions and Standard Results
2.1 The Laplac.e Transform
Definition: If f(t) is a function defined for all positive values of t, then the Laplace

transform of it is defined as

o

LIF(O] = F(s) = f eSUF(t)dt ©

0

provided that the integral exists. Here the parameter s is a real or complex number. The
corresponding inverse Laplace transform is L71[F(s)] = f(t). Here f(t) and F(s) are
called a pair of Laplace transform.

Laplace transform of derivatives

D LI )] = sF(s) — £(0) (2)
LI ] = s*F(s) — sf(0) — £(0) (3)

2.2 Elzaki Transform
Definition: Given a function f(t) defined for all t > 0, Elzaki transform denoted by E( . )

of this function is defined as following :

E[f(®)]=Tw) = vf f(® e_?tdt , ki <v<k, (4)
0

For all values of v, for which the improper integral converges
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Elzaki transform of derivatives

T
O EF©1 =12 v £(0) ©)
(i) ELf" ()] =~ = £(0) ~ v (0 (6)

3.Applications
Example3.1. Solve the second order differential equation
y" =6y’ +9y =t?e3 ()
With the initial conditions
y(0)=2, y'(0)=6
Solution:

1.Applying the Laplace transform of both sides of Eq. (7) ,using (8) we get
2
s?Y(s) — sy(0) —y'(0) — 6[sY(s) — y(0)] + 9Y (s) = Go3)p
And simplifying we get
Y(s) = - - 9
(S)_s—3+(s—3)5 ©)

The inverse Laplace transform of Eq. (9) is simply obtained as the following

1
y(t) = 2e3t + —t*e3t (10)
12
2.Applying the Elzaki transform of both sides of Eq. (7)
E(y") —6E(y") + 9E(y) = E(t*e®)

Using (8) and simplifying give

176 4

2 v
TO) =T er v o =3v7 " {@=3vp8

Then by partial fractions we get

2 176

1—3v+(1—3v)5

]

T(v) = 2 (11)

By using the inverse Elzaki transform , we have

1
y(t) = 2e3t + —t*e3t (12)
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Example 3.2.Solve the second order differential equation

y'+4y' +6y=1+et (13)
Subject to

y(0)=y'(0)=0 (14)
Solution:

1.Applying the Laplace transform of both sides of Eq. (13) , using (14) we get

1 1
52Y(s) = sy(0) = '(0) + 4[sY () = y(0)] + 6Y(s) = —+ ——
And simplifying give
s 5
@23 ]
T 3G+1) si+4s+6 65
Then we get
. . 1 + 2 2 1
_ 6, 3 1 s 2
V() s+s+1 2(s+2)°+2 3(s+2)?+2 (15)
Proceeding as before , we obtain
1 1 1 V2
y(t) = g+§e"t —Ee‘Ztcos(\/ft) —?e‘” sin(V2t) (16)

2. Applying the Elzaki transform of both sides of Eq. (13) we get
E(y")+4E(y") +6E(y) = E(1) + E(e™®)
Using (14) and simplifying give

v? vz/ 2v2 —5v—1 \

Tw)=—+=
6 36\(1+v)<(v+%)2+%))

Then by partial fractions we get

v? 1 (1+2v)v? 2 v3
1+v 201+ 2v)2+2v%2 3(1+4 2v)?% + 20?2

v? 1
T(U) = ? + § (17)

And therefore by the inverse Elzaki transform, we obtain

y(t) = % + %e‘t - %e‘zr cos(V2t) — ge‘” sin(v2t) (18)
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Example 3.3. Solve the second order differential equation

y'" + 16y = cos4t (19)
Subject to

y(0)=0,y'(0)=1 (20)
Solution:

1.Applying the Laplace transform of both sides of Eq. (19) , using (20) we get

S
2 — _
(s=+16)Y(s) = 1+52+16
And simplifying give
S
= 21
YO = a6t Gz 11002 21
By using the inverse Laplace transform , we have
1 1
y(t) = Zsin(4t) + gtsin(4t) (22)
2. Applying the Elzaki transform of both sides of Eq. (19)
E('") + 16E(y) = E(cos4t)
Using (20) and simplifying give
2 174 3
T(U) + 16v T(U) = m +v
Then we get
4 173
= 23
T0) =T 1602 T T+ 16vD) (23)
Proceeding as before , we obtain
1 1
y(t) = Zsin(4t) + gtsin(é}t) (24)
Example 3.4. Solve the following system of ordinary differential equations
x A _ 25
dt dt 7 (25)
dx dy
T A 26
ac Tac " (26)
Subject to
x(0)=1,y(0)=0 (27)

Where x = x(t),y = y(t)
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Solution: 1. If X(s) = L[x(t)], Y(s) = L[y(t)], then after applying the Laplace

transform of both sides of Eq. (25) and of Eq. (26) , using (27) we get

2[sX (s) = x(0)] + sY(s) = y(0) = Y(s) = 3

sX(s) —x(0) +sY(s) —y(0) = 52_3

And simplifying give

X@) =242 42,2, 28

(S)_s s2 s3 st s+1 (28)
5 5 4 5

(29)

Y(s)=——=+——
(s) s s2 s3 s+1

By using the inverse Laplace transform of Eq. (28) and of Eq. (29) , we obtain

3
(30)

t
x(t) = —4 + 5t — 2t? +§+ S5et

y(t) =5—5t+2t2 —5e¢
2.Applying the Elzaki transform of both sides of Eq. (25) and of Eq. (26) , using (27) we

(31)

get

v

, [E[x(t)] ) "l . E[yv(t)] S

E
E10) NNE:IH0)
v
And simplifying give
2

E = —4p% 4+ 5103 — 4p* 4+ 205 32
[x(D)] v° + 5v v* 4+ 2v +1+v (32)

5 2
Ely()] = 507 — 5v° + 4v* — - i - (33)

By using the inverse Elzaki transform of Eq. (32) and of Eq. (33) , we obtain
(34)

(35)

t3
x(t) = —4 + 5t — 2t? +§+ 5et

y(t) =5—5t+2t2 —5e¢
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Example 3.5. Solve the following system of ordinary differential equations

d?x
T 10x—4y=0 (36)
—4x+dz—y+4y=0 (37)
dt?
Subject to
x(0) = 0,x"(0) = 1,y(0) = 0,y'(0) = -1 (38)

Where x = x(t),y = y(t)
Solution: 1. If X(s) = L[x(t)], Y(s) = L[y(t)], then after applying the Laplace
transform of both sides of Eq. (36) and of Eq. (37) , using (38) we get
s2X(s) —sx(0) —x'(0) + 10X(s) —4Y(s) =0
—4X(s) + s2Y(s) —sy(0) —y'(0) +4Y(s) = 0
And simplifying give

-1 1 6 1 0

S e N MRS Y) (39)
2 1 3 1

Y(s) = (40)

5 (s24+2) 5(s?+12)
By using the inverse Laplace transform of Eq. (39) and of Eq. (40) , we obtain

x(t) = _1—\(/)?sin(\/§ t) + gsin(Z\/S_t) (41)

—V2 3
y(t) = T\/_sin(\/i t) + %sin(Z\/gt) (42)
2.Applying the Elzaki transform of both sides of Eq. (36) and of Eq. (37) , using (38) we

get

E[x(8)]
v2

— v+ 10E[x(t)] —4E[y(t)] =0

E[y(®)]

v2

—4E[x(t)] + +v+4E[y(t)] =0

Then we get
3

v
EO = a v 2oy
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g B —v3—6v°
Ol =G50+ 1209

Then by partial fractions we get.

g -1 v3 6 v3 13
Ol =5a729 T sar 1209 (43)
_ 3 3
By = —2—2 3" (44)

5 (1+2v2) 5(1+ 12v2)
By using the inverse Elzaki transform of Eq. (43) and of Eq. (44) ,we obtain

x(t) = _1—\(/?51%(\/5 t) + gsin@ﬁt) (45)
y(t) = _T\/Esin(\/f t) + gsin(Z\/?t) (46)
4.conclusion

The main objective of this paper is to conduct a comparison between Laplace transform
and Elzaki transform in solving some ODE's and systems of ODE's . The two methods are
powerful and efficient .However using Elzaki transform to solve such problems requires

more computational work if compared with the solution by using the Laplace transform.
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Appendix
Elzaki transform and Laplace transform of some functions

f(t) E[f(®©)] =Tw) LIf@®)] =F(s)
1 v? 1
s
t v3 1
52
t" n! pt2 n!
T 2 1
1—av s—a
(1—av)? (s —a)?
tn—leat Un+1 1
— n=1273.. —_ —
mn—n" (1 — av)" (s —a)"
sin at av? a
1+ a2p2 s2+a?
cos at v? S
1+ a2p2 s2+a?
sinh at av? a
1 — q2p? s2—a?
cosh at av? S
1 — q2p? s2—q?
e sin bt bv3 b
(1 —av)? + b2v? (s —a)? + b?
e® cos bt (1 — av)v? S
(1— av)? + b2v? (s —a)? + b?
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EVALUATION OF GROUND WATER QUALITY IN SOME WELLS AT
QASR KHAIR AREA

NASER GRIMA, MAWADA AL SHREF !, ABDURRAZAG NAMI 2, ADIMA AL
SHAPA® MIFTAH ALMADNI*

! High Institute of Science and Technology Algarpooli, Tripoli -Libya
2Faculty of Art& Sciences, Qasr Khair, Almergib University
% Central Lab of Environmental, Tripoli- Libya
“Faculty of Sciences, Alzetona University
nmokther@yahoo.com nasergrima@gmail.com,

Abstract

In this study, the water quality of the wells was assessed for six areas in the Qasr al-
Ikhayyar area which are (Al-Shorfa, Al-Halifa, Oulad Hussein, Alammariyin, Al-Snad
and Al-Karamda) and the Qasr Al-lIkhayyar area of the coastal areas located in north-west
of Libya on a line of 13.95° degrees east and 32.7° degree north. The problem of the study
is that there is a lack of irrigated crops of economic importance to the country in the study
area. This is due to the salinity of the wells used for irrigation. The disappearance of some
fruit trees in this area such as lemons, almonds and pomegranates is also caused by the
salinity of the resulting wells of sea water intrusion. The study aims to determine the
salinity concentration in surface and groundwater wells and their impact on the
agricultural environment and public health. The laboratory results showed that all the
areas allocated for study are completely free from microbial pollution resulting from
wastewater except for the area of the terrace and have been contaminated, and this is due
to the presence of some reasons, including the use of natural animal fertilizers on farms in
abundance and the presence of some wells The black water sources near the study area are
probably more. In terms of physical and chemical, the percentage of total salts for the
samples of Regions (4,5 and 6) (Alammariyin, Al- snad and Al-Karamda) respectly was
found to be valid and conforming to the specifications, with a value of between 687 -
1185 mg / L. The samples of areas 1.2 and 3 (Al-Shorfa, Al-Halifa and Oulad Hussein)
respectly, are not identical to the specifications. As for the major elements such as
sodium, potassium and sulfur when compared to their value in the specification, the
samples of areas (4-5) (Alsnad and Al karamda) were found to comply with the
specification. Samples of Regions No. 1,2,3 and 6 (Al-Shorfa, Al-Halifa, oulad Hussein
and Al-Karamda) respectly, the evidence is not in accordance with the specifications
applied in the study.

Keywords: Ground water; Salinity; Assessment
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1. Introduction

Libya is one of the countries in the world in terms of lack of water resources in the early
fifties did not discover any natural resources of any kind as the rate of population growth is
somewhat limited and despite the lack of water resources, especially in the desert areas, but
the population was dependent on water rain raging And the presence of some underground
wells, especially in the coastal areas, and these resources have barely met their needs and
at least during the past 25 years, the population growth rate increased significantly, which
led to increased need for water and the development and scientific growth and It is possible
to dig many wells, especially in the coastal strip extending from the west of the country to
the east, where about three quarters of the population is concentrated, but the lack of
planning policy and legal controls to regulate and rationalize water consumption led to the
depletion of these water resources. Large cities such as Tripoli, Benghazi, Al Komes and
others, where the high population density and excessive consumption of water in other
coastal areas such as the village of Garahpooli and the palace of Qasr Al-lkhayyar, the
rural character still prevails over these areas where the agricultural land and few factories
and the lack of urban development The poor management of drainage and water
consumption and the lack of supervision and law led to the beginning of the deviation of
these areas in the current of water depletion, and this is especially evident in the northern
sector of the areas near the groundwater from the sea water has started some residents
complain of lack of water in the wells or lack of quality for drinking or for the use of the
house or even for agriculture sometimes and the preference of God, who created water and
make it all living thing, man does not live without water and the success of man and
progress and happiness and prosperity of present and future depends on water in terms of
quantity and quality and accessibility.

1.1. Study Problem

The problem of this study is that there is a lack of irrigated crops of economic quality in
the study area. This is due to the salinity of the wells used for irrigation, and the
disappearance of some fruit trees such as lemons, almonds and pomegranates in this area.
The rezone is sea water intrusion

1.2. Aim

The aim of this study is to know the salinity concentration in surface and groundwater
wells and its impact on the agricultural environment and public health

1. 3. Subjective of Study

e Knowledge of some physical, chemical and microbiological properties of surface and
groundwater wells in the region
e Identify the level of water level in the Qasr al-Ikhayyar area
e Comparison of the results obtained in this purely local and international
specification, such as the World Health Organization "WHQO" for drinking water
and the extent of matching.
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2. Literature survey

- Some of the studies conducted in the Garahpooli area between 1998 and 1999, which
were aimed at assessing the water situation in the region by estimating the rates of decline
and current pumping quantities, showed that the current rates of decline are much lower
than the expected drop rates in previous studies In the central and southern regions close to
the study area, which is concentrated most of the wells Kekla reservoir and Al-Myosin and
the north-eastern area of the same tank has been the current decline rates are higher than
expected in the previous study in addition to the current pumping quantities compared to
The amount of water that can be withdrawn according to the previous studies is very small
for both the Kalka and Al-Myosin reservoirs. [1]

- A further study was conducted during the period from the beginning of the summer
month in 1997 until the end of the spring month in 1998 in the area of Tajoura, about 20
km north of Tripoli between the longitudes 13.20° degrees east and the latitudes 32.49°
degrees north, where the study included five sites, Some of the pollutants in the study area
and water quality assessment in the chemical field. To accomplish this work, 36 samples of
wells in the study area, 4 samples of swamp water and one sample of each of the treated
water were examined from the purification plant at the Freedom Plant for raising cows and
sea water. Electrophysiological conductivity (EC), total dissolved salts (TDS), hydrogen
concentration (PH), positive dissolved ions (Mg, Ca, K and Na) and negative dissolved
ions (NO3, SO4, HCO3, CO3 and CL) (TDS) to 4150 mg / L in the well located in the
district of Libby, 3328 mg / L in the well located in the tannery area is not suitable for
drinking chemically. [4]

3. Materials and Method
3. 1. Location of study

Six areas of study were identified in the area of Qasr al-lkhayyar (Al-Shorfa, Al-Halifa,
Oulad Hussein, Alammariyin, Al-Snad and Al-Karamda) and the Qasr Al-lIkhayyar area of
the coastal areas. It is situated in the north-west of Libya at a length of 13.95° degrees east
and 32.7° degrees north, (3.1). It is predominantly agricultural. It is confined between the
mountain from the south and the sea from the north. This distance extends approximately
20 km. Agriculture is the main resource for the population. Its soil is considered to be the
first silt texture. In some parts, But the Celtic textures are The surface of this area is coastal
plains and mountainous slopes, and some of the valleys that are in the rainy season, and the
depth of the water is about 30 m near the sea. This depth increases as we go south, about
140 m near the mountain and as a result of the decline of the natural area Towards the sea,
the groundwater is flowing and leaking through the rock layers moving in the direction of
the slope under the influence of gravity Earth is characterized by the rest of the Libyan
coasts with winter rain, where the average rainfall is moderate, which ensures the natural
revenue of ground water with as a result of this study, we are trying to highlight the status
of water in this region in terms of its existence, quality and chemical suitability for human
use. Such as drink, industry, agriculture and others.
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Figure (3. 1) shows the study area

3. 2. Zones study

1- Al-Shorfa: A population of about 400 people. The type of agricultural crops those are
famous for their fruit trees. The trees are most abundant. The depth of the well is 106 m.

2 — Al Hlefa: population of about 200 people type of agricultural crops famous for
vegetables and barley, fruit trees Olive, the depth of the well from the sample 145 m

3 - Oulad Hussein: population of about 1500 people, agriculture, which is famous for
olives and lemon, and some vegetables, either the industrial activity has a factory Al
ceramic, the depth of the well of the sample 130 m

4 — Alammariyin: The population of about 2500 people. Olive and lemon, and some
seasonal crops such as barley, depth of the well of the sample 120 m

5 — Al Snad: the population of about 1500 people, the type of agriculture that is famous for
olives, barley depth of the well of the sample 117 m

6 — Al karamda: a population of about 1000 people, agriculture is famous: olive, barley
depth of the well of the sample 130 m.
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Table (3. 1) shows the study areas and the number and depth of wells

Area name Depth/ Number of | Have been use of use for
Meter wells Analysis drinking cultivation
North Coast
Al-Shorfa 106 80 No No Yes
Al Hlefa 145 80 No Yes Yes
Oulad 130 60 No No Yes
Hussein
Right Coast
Alammariyin 120 70 analyzed yes yes
Al Snad 117 50 Not Yes Yes
Al karamda 130 80 analyzed Yes Yes
3.3. Method

The study was conducted between 2016 and 2017 on the area of Qasr Al-Akhayar
and specifically on six areas by a systematic selection of the first theoretical study, using
the information and previous studies and the second method of analytical field work, which
was the examination and monitoring data to evaluate the water quality in the study areas by
tracking the properties Physical and chemical comparison of the standard specifications by
18 samples during a period of three consecutive months for six areas in addition to
conducting field and laboratory tests according to the standard methods, 1995 according to
the approved methods and local standards Globally, the standard specification Libyan No.
82 for drinking water and specifications of the World Health Organization [6].

3. 4. Samples collection

Water samples for chemical and physical analysis were collected using plastic
containers made of polyethylene (PE) polyethylene capacity of 1 liter.

Samples were taken from six locations and repeated three times for each source and
using standard methods for the conservation, collection and analysis of samples. AWWA,
1995 immediately after sampling, data were written on them such as sample number,
sampling date and sample source. In the case of specimens of microbial detection, During
the period of the study, which lasted about three times, three samples of the study areas
from the wells and field measurements such as pH and the degree of electrical conductivity
and then transferred in samples of the laboratory to carry out the necessary analysis [2].
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3. 5. Primary processing of samples

The filtration process was done immediately after taking to prevent the absorption
of soluble elements by the suspended materials (less than 45 microns) using filter paper
and keeping them at normal temperatures without freezing at about 4 ° C [3].

3. 6. Preservation operation of sample

Samples are kept in a folder at 4 ° C to prevent the evaporation or degradation of the
components to be analyzed.

3. 7. Analysis and Measurement

Laboratory tests were carried out at the Central Laboratory for Water Analysis in Tripoli,
the "Environment Laboratory™" where physical, chemical, PH, EC, TDS, TO, Total (TH as
CaCO:s) by the EDTA solution with 0.01N concentration and Ero-chrome Black T (EBT)
and calcium (Ca) in the correct manner using the Monoxide solution and the use of the
Monoxide solution Determination of Magnesium (Mg) depending on the concentration of
each R. Overall (TH), calcium (Ca) measured either chloride (CI) was a way Altzhih using
a standard solution of silver nitrate (AgNos) concentration 0.014N guide potassium
dichromate (Di chromate potassium) [2].

And measuring both sulfates and turbidity using the Turbidity Meter, HACH 2100 US-
made

The determination of both Na (Na) and K (K) with the Flame Photometer, Janway-PFP7 is
made in Britain. The degree of electrical conductivity and the ratio of soluble salt [5,7].

The total temperature and temperature were estimated in the MP-6PHACH Company and
the PH is estimated by the PH meter as American.

4. Results and Discussion
4. 1. Results

Physical and microbiological results
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Table (4. 1) Results of physical and microbiological analyzes of wells in the study
areas

Area Name Origin Physical Properties Microbial
Well depth EC TD.S | PH | Turbidi | Analysis
m ps/cm mg/L ty
1 Alshorfa 106 2208 1185 7.85 20 Heavy
pollution
2 Al Khalife 145 2175 1167 7.69 5.0 Nil
3 Oulad 130 1921 992 7.92 22 Nil
Hussein
4 Alammariyin 120 1348 712 8.01 4.0 Nil
5 Snad 117 1303 687 7.99 4.0 Tow
colonies
6 Alkaramda 130 1584 841 7.87 5.0 One colony
STANDRAD - 2500 1000 | 6.5-8 5.0 3 colonies

Chemical results

Table (4. 2) shows the results of chemical analysis of samples of well water in the
study areas

Chemical Al Al Hussein | Alamarin Al Al STANDRAD
properties | Shorfa | Halefa | sons 4 Saned | kramed
Mg/ L 1 2 3 5 6
TH 730 690 560 360 380 440 200-500
Ca*? 240 212.4 68.6 60 60 76 75-200
Mg*2 117.6 | 114.6 117.9 72 76.8 87.3 30-150
HCOs 414.8 | 439.2 378.2 280.6 292.8 366 100-200
CL 404 375.7 343.8 265.8 248 280 200-250
Na 152 152 138 91 91 124 20-200
K 8.1 9.0 5.1 3.7 3.0 3.7 10-40
S04 340 364 280 90 97 180 200-400

4. 2. Discussion

Electro conductivity (EC) is one of the most important indicators and indicators of water
salinity and measured in micrometers / cm. They are still within the limits allowed by the
specification.

The total soluble salt (TDS) is based on solubility of salts by the degree of electrical
conductivity measured in mg / L and the permissible limit according to WHO (World
Health Organization) is 1000 mg / L and according to the Libyan standard 1200 mg (687-
1185 mg/ L), according to the Libyan Standard and the World Health Organization .
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The PH value is based on the measurement of the regulated solutions and found a value
ranging between (8.01 - 7.69) When compared with the applicable specifications (6.5 -
8.3), they are within the permissible range.

Total hardness (TH) was measured using a standard sodium hydroxide (EDTA) solution, a
compound with 0.01N calcium and magnesium concentration. The guide used in this
calibration is a regulated solution (pH 10) and a 0.01X calcium aerosol guide. Calcium and
Magnesium

[2, 6]. When estimating and calculating the results, the value of each of the area samples
(4-5-6) according to table (2.4) was found to be valid and in accordance with the
specifications. The wells samples for the three regions (1-2-3) are not in conformity with
the applicable specifications. The minimum standard is 500 mg / |

Calcium (Ca) Calcium The same standard solution (EDTA) was used with the same
previous concentration of 0.01N with the use of one drop of NaOH and MORXID (or
ammonium sulfate). Based on the analysis, it was evaluated in Al-Shorfa, 212 mg / 1)
respectively, while the rest ranged between 60-76 mg / L.

Magnesium (Mg) Magnesium is calculated by the mathematical equation (Eq 4.1) and by
knowing the value of calcium and total hardness.

Mgmg/L=TH — Ca X 0.24 Eq 4.1)

Bicarbonates (HCO3) Bicarbonates A standard solution of H2SOs4 was used, with a
concentration of 0.02N and a drop of Methyl Orange (MO). After analysis and estimation,
the samples of Regions (5-4) were found to be valid and conform to the specifications. (1-
2-3-6), these samples do not conform to the specifications.

Chloride The Mohr Method was used to precipitate and use a 0.01N silver nitrate solution
plus a drop of the Potassium Chromate Directory. Upon calculation, the samples of
Regions (4-5-6) were found to be usable and conform to the specimen. No (1-2-3) is not
compatible with the specification.

Sodium(Na) and Potassium (K) were measured by Flame _ Photometer (PFP7) - Jan May.
When comparing their results, they were found to be identical to the specification.
Sulphates (SOs4) were measured using the Turbidity Meter (HACH2100) [4]. When
comparing the results, the samples of Regions (4-5-6) were found to be suitable for use and
conform to the specifications. The samples of Regions (1-2-3) are not identical to the
specifications.

Turbidity (Tur) Turbidity was estimated with the same Sulphates device. The results of the
samples of regions (2-4-5-6) were found to be valid and conform to the specifications. The
samples of regions (1-3) are not identical to the specification.

In terms of microbiological analysis, the collection of samples of the study areas was free
and completely free from microbial contamination, except for the samples of the terrace
area, where pollution was found at a very high level. The study is more likely.

5. Conclusion

Through the laboratory results of water samples in the six study areas in the area of Qasr
al-Akhayar it became clear to us:
All the study areas are considered to be almost empty or completely free of geranium
pollution except for the terrace area. This is due to the presence of some of the reasons for
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the use of natural animal fertilizers on farms and in abundance, in addition to the presence
of some black wells near the water sources in the study area.

In terms of physical and chemical, the percentage of total salts was between 687 - 1185 mg
/ L, according to the Libyan specification 1000 mg / | and the World Health Organization
1200 mg / I is considered valid for use.

The samples of areas (4-5-6) are suitable for use and conform to the specifications. The
sample (1-2-3) is not identical to the specifications. Potassium sodium when comparing
their results was found to be identical to the specifications. The Sulphates found that the
samples of areas (4-5-6) are suitable for use and conform to the specifications. The
samples of areas (1-2-3) are not identical to the specifications. The samples of Regions (5 -
4) are valid and conform to the specifications. As for the samples of areas (1-2-3-6), these
samples do not conform to the specifications.
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DESIGN OF DIFFERENTIAL VOLTAGE CURRENT CONVEYOR BASED
OPERATIONAL TRANSCONDUCTANCE AMPLIFIER AND ITS APPLICATION

MAHMOUD AHMED SHAKTOUR

Elmergib University, Faculty of Science, Department of Physics
mashakture@elemergib.edu.ly

Abstract: In this paper, implementation a new CMOS of differential voltage current
conveyor DVCC based operational transconductance amplifier with a wide linear range.
The differential voltage current conveyor is used to realize a multiple input single output
filter with band pass and low pass characteristics. PSPICE simulations of the proposed
differential voltage current conveyor and its based filter are given using 0.18um CMOS

technology from TMSC MOSIS and dual supply voltages +0.6V.

Keywords: Bulk-Driven transistors, differential voltage current conveyor amplifier

DVCC, low-pass filter, band-pass filter, PSPICE simulation.

1. INTRODUCTION

Since its first introduction, by A. Sedra and K. Smith in 1970 [1], the second-
generation current conveyor (CCII) has proved to be a versatile analog building block that
can be used to implement numerous high frequency analog signal applications, like filters
[2-5] and current-mode oscillators. However, when it comes to applications demanding
differential or floating inputs like impedance converter circuits and current mode
instrumentation amplifiers, which also require two high input impedance terminals, a
single CCII block is no more sufficient. In addition, most of these applications employ
floating elements in order to minimize the number of used CCII blocks. For this reason and
in order to provide two high input impedance terminals, two active building blocks,
namely, the differential voltage current conveyor (DVCC) and the differential difference
current conveyor (DDCC) have been proposed [6]. Although both building blocks have
been used in a variety of applications [7-9], their CMOS circuit realizations exhibited

mainly low input and output dynamic ranges.
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2. DIFFERENTIAL VOLTAGE CURRENT CONVEYOR (DVCC)

The DVCC is a five-port building block and its implementation by Diamond Transistors
(DT) is shown in Fig. 1 [10].

(a)
Fig. 1: (a) DVCCII+ model, (b) DVCII+ using diamond transistors and buffer.

It has two voltage input terminals: Y-+ and Y-, which have high input impedance. The
terminal X is a low impedance current input terminal. There are two high impedance
current output terminals: Z+ and Z.. Its input-output terminal relations are given by the

following matrix equation:

Vx 0 1 -1 0 0 Ix

I y+\‘ 0 0 0 O 0\ Vy+\

Iy_|l=] o0 o o o0 offvVvy (1)
Iy, 1.0 0 0 0|V,

1,_ / -1 0 0 0 0 / V, /

Note that DT can be simply applied as SISO (Single-Input Single-Output) OTA. DISO
(Differential Input Single Output) OTA implementation requires an additional voltage
buffer in order to provide high-impedance inverting input. The implementation of DVCCII
by DISO (Differential Input Single Output) OTA and Current Conveyor second generation
CCll is shown in Fig. 2.
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OA' Y+
Vy, OTA

Y Ix=1Iz
CClIl z >

Vy. R=1/gm7 X

OAIY-
I

Fig. 2: Implementation of DVCII+ by current conveyor and by OTA.

3. DVCC CMOS CIRCUIT REALIZATION

A. Circuit Description

Fig. 3 shows the circuit realization of the proposed CMOS DVCC of circuit idea in Fig.

2 is based on equalizing the output current of a wide linear range operational

transconductance amplifier OTA, formed by transistors (M1-M18). In addition, (M19-

M29) comprise a current conveyor second generation CCII. The aspect ratios of each of
the transistors used the CCIl in Fig. 3 are listed in Tablel.

Vpp& Vss = £0.6V, Rbias = Ribias= 5k, Rc = Rc1=Rc2=4.7kQ, Cc = Cc1= Cc2=0.5pF

Transistor Length (um) Width (um)
M1,M2, M12,M13,M19,M20 2 30
Ms,Ma, M14,M15,M21,M22 2 4

Ms,Mio, Mis, M2s, M2s 3 20
Me,Ms, M17,M24,M26 2 16
M7,Mg, M1g,M2s,M27 3 40

M11,M29 3 10

Table 1. Aspect ratios of the transistors used in the DVCC in Fig. 3.

B. Simulation Results
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The performance of the proposed COMS DVCC was verified by performing
PSPICE simulations with supply voltages £0.6 V using 0.18um TSMC CMOS technology.
Simulations were carried out using balanced input voltages. Fig. 4 gives the X and Z
voltages versus the differential input voltage, when the proposed DVCC is used to realize a
unity gain amplifier. The circuit shows good linearity for differential input voltages

between +0.4V, with total standby power dissipation less than 206uW.

Fig. 3: CMOS Implementation of DVCII+ by Bulk-driven current conveyor and by OTA.
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Fig. 4:
The X and Z terminal output voltage versus changes of Vid

4. NEW MULTHPLE INPUT SINGLE OUTPUT FILTER BASED ON
DVCC

In this section the proposed DVCC is used to realize a new multiple input single
output second-order LP-BP filter Fig. 5.

vie—f—_

ERE

V2

Fig. 5: Block representation of the multiple input single output filter

The transfer function of the filter is depending on the actual active input. Hence, if
the first input is active, while the second one is grounded, an inverting BP response is
obtained. On the other hand, grounding the first input while activating the second one

generates a non inverting LP response. This can be verified through direct analysis,
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v, D)

1
Vo /ClCszR
Vy, D(S)

Where

_ 2, 1
D(S) =S"+>/c.r, + /c,c,R,R,

R —
A, Band pass = — El A,Lowpass =1

From equation (4), wo and Q of the filter are given by:

_ /1
Wo = /C1C2R2R
C
Q=R ["/c,r,R

2018 _pnuss

(2)

3)

(4)

Q)

(6)

()

Simulation results prove the aforementioned relations with passive element values given in

table 1. In Fig. 6 a LP response is generated by grounding V1 and applying an ac-varying

signal at V2. The cutoff frequency is equal to 788 kHz, which is very close to the

theoretical value. Next, the BP response is tested by grounding V2 and injecting the ac-

varying signal at V1. The passive elements values were optimized as shown in table Il to

achieve a BP response with Q =8.20 and f, = 620 kHz [Fig. 7].

LP Filter Value BP Filter Value

R, R1, R2 1.5 KQ R, R1, R2 2 KQ, 0.65 KQ, 0.5KQ
C1 0.40 nF C1 0.9nF
C 0.65 nF C 0.3nF

Table. 2: Passive elements of the filter in Fig. 5.
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Voltage transfer gain (Vo / Vy)

10 KHz 50 KHz 100 KHz 300 kHz 500 kHz 1MHz 10 MHz
DB (Vo/V2) Frequency

Fig. 6: Low - pass frequency response of the filter

-20

/1) S

-60f—-+—-+

Voltage transfer gain (Vo/ V1)

10 KHz 50 KHz 100 KHz 500 KHz 1 MHz 50 MHz 100 MHz
DB (Vo/ V) Frequency

Fig. 7: Band - pass frequency response of the filter

5. CONCLUSION

In this paper, a new wide range CMOS DVCC based on a wide linear range
transconductance has been presented. The DVCC has demonstrated a wide dynamic range

in the vicinity of £0.4V for the voltage follower and a £1mA for the current follower. The
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DVCC was used to implement a multiple input single output LP-BP filter. The proposed

DVCC circuit and the realized filter have been verified using PSPICE simulations.
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