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54 acgare dined @i Cum Al shumdll Qllabally lan 250y Jawgiall Gandl) sl (e

(2010 (s3T5 Godeh) Luaa 17 L elypadll Cllahall (e g

Jsels 2y Aali Lo liall A il saend ALy aladS Clladall jaey aladiiul

LS .(Ghatnekar and Kavian, 1999) kil cilalial cagais duallal) &l i)



Cpag il leaal dpdea palic (e dggiad Wl @y 5l Lgad ol allakll cundia)
(Haroun and Hussein, 2003) a5l s nell o) oy o sl WS yaally ) siulls

Oalyis Aaslouadll b ailiady Jbesll WS Al auly aldsly Clladall s
Jie 4l Zad G oa keSS @1 ol Shasl) Jiail) Gl skt ae elly
el Lo Lhlgial Bl o158 lladall cusdinl a5 (Venkatarman, .1988) iyl
Jie daledl Clipaliall o paall laa haas W)liely aleally Gl Chaasa S (e ddle
Ofigrl) eOmlil) (s Sl paea g SV Gaea il paleal) gl Gaea
30330 ¢ g JSUay (alyal el B Bale it gd o ey aaMisul) a5 (S il
(2001 (5,45 Rupe'rez )

Aaglie Ay Y Ul 8 Wil dxtadll ygall claliaall (e LS aladin) oo
A Lyl sla e syehd il lSIKN o3a Jial dpad (gl colidina) ciancaly Ll
Jsall Jie Laslon dadill GlS)all Lage haas dphll Clilall e Wy calladall s
lealadin sk (graas lapes L) Gabel) (e paally Sy il g Saall 3ol
il s il ligig ) eclagind) el Sl cc¥sil) o GLSyall o3 aal ey B 35S

( Pulz and Gross 2004 « Chew ef al., 2007 Mayer ef al., 2007 )



Aa L) cludy

il g e il 8 lladall clialiie crandind Al dgpedl Jeal) Jilsl (e L
) abll (e g 18V any clalitie b duhy (2001) galaad) BB a5 eyl
5 Jslls Jsitinall 4 gmall lpdal) Ladiiss 43,5 £ 151 9 sai e Dictyotales 45
LS 1Y) o Aaglie S aha Al Ll il g )] el Gun oy
plal) Jsemd s At il i€y dpulin 81 clS i olya Aasal Ao sl
gy e shpadll Qllakll ¢ 15 (g clialiiue Hill aaul 8 (2003) Glish o
glsil Bae o Lally U515 aystyslll 5 ) Ji AU s cilpdad) 55k ddausUIvales
Juall gl LAY Glaliiall dlie <Y1 sl Jaty) alaliid G 4,5
sai e sl Lt L G dpad) Clladal) e g 1) ey claliid 4iul 8 (2005)
DU A yaall 2y 6 1Y) (amy
ag)y elpadll Qlladal) ¢ lgl any claliiue 56 duy (2007) eeal) culi LS
Aspergillus nigar, Candida uutilis kil ¢16¥) Gary s Je Ulvales
Escherichia coli, \u,s\\  Aspergillus flavus, Penicillium.sp, Fusarium solani
i Slgphylococcus aureus, Proteus mirabilis, Klebsiella pneumoniae
Jsilisall aliine o um ayshyslSlly Y1 Q8 Uy Osiea) 5 Jsilisally DN Cilyhe
- Al o ) g Akl £ 1Y) s adia 50 Ladd o Ll
Al lladall e g lsl and clalitid) a6 duhay ekl culi 2008 L b
Jsilisall & dggaall Gludall aladiuly diajeddl il Gan s Je Dictyolales )

DS paltine Jumdl o) @l cig A1 B Sl aysdaslls ol 5 SN

5



<yl Al g FUsarnium oxysporum ki o aia Dictyola linearis iiala J gl
v lelily anll Jeadl Jailinadl culdey Qlladall Glalituad il Juadl sl dladl)

(Alkaloid) (g5l (aliisdll o o5 Aly Alghazeer zuadl 2013 Al b

Ulva lactuca, Codium tomentosum, Cystoseira ¢)yslly aaully olpmdll Qllalll
barbata, Sargassum vulgare, Dictyopteris membranacea, Gelidium latifolium
Salmonella typhi; Klebsiella spp., Escherichia coli; ;i dcayeal) LyiSall o
Pseudomonas aeruginosa, Staphylococcus aureus, Bacillus sublilis, Bacillus
Lin il elpadll (el clalitiue cuiy Cus Spp., Staphylococcus epidermidis

Az yaal) A, A e lyealls Apnd) (alladall (pe S

e lpadll Calladall clayslill claliius of (2014) gsal 5 Al-Shalmani iy LS
Cystoseira compressa, Enteromorpha intestinals, Ulva lactuca i

Escherichia coli sz ¢ W)y J5i¥1s Jsilisadl Sluddl any Slaasnly Coralling,

o Ay 1aa & o 8 Staphylococecus aureus,  Pseudomonas aeruginosa,

b oe b gl Saureus S5 sles Jsl e WS s e 530 S0 Ul
- Aadiise Al ¢ gl

leall 8 clyladlly Lyl e caliad ¥ calladal) o) dgallall cluhall (e aael)
2l i i e Lghyal @lldy cad et o3 dangl 8 Alladll 400 dunl) Sl
Sl Nostoc punctiforme  iakll W)y i) GLSall Siad 58 dall sl e
4 dbad dal G g0 i o gon e clakll 48 (e @3 a8

6



Oe Apmplall laliieally sl Laall Gluball e paall cudial 13g) . Harder (1 1917)
Ciin WS cdgpall laliaall daglal dgilie dape b dse e laslgial K55 ) Gllabal
Al Glaliiudl ary of gl Qllakll e el Al (1942) Sharahama )
Aggal) Sl dagh L e e (ssiad cllalall

Glaliiudl cijeli  Debro and Ward g 28 1979 alal cass Al
oo g 14 Glaliine o L3l sl 8 Giaes ) elpadd) Clladal) (e o153 24 Js3|
el A WS« B, subtilis 5 S. aureus e S & byt e 3yl W Qlladll o3
AL dpladal)l laliiaa) il el adanin sl ol Eccoli Lyssil

Glaliies o 1993 4w & g9pals Chang  hal Al 4wl cay

TSl gl apea 0 o laliiue 48t Auys gay qilab 84 J i) Jsas)
gail ladia Wlis Je§ LBl Dunaliella primolecta skl aliiis (b cuiy ¢ i el
Staphylococcus  : a5 35S glsil gl e o zsas hafad) oyl jelis Lynsyl)
aureus
. Bacillus subfilis, Bacillus cereus, Enterobacter aerogenes

ladall claliiue Hill chlaal) Gae iy (1995) ossils Mahasneh oLl
ciladall alasinly @llyy dygall lalaal e paall Laslia) Wil sa e dlly o)pndl)
Qlladll claldine ddlad o 15l Cun Sl 5 asiyslS) 5 gl Jsiliaal dygaall
pe Alad 06 aly ) alasiuly iy A Clladal) ae A3jlie Gpee 0 3 olpadl)



oary Claliiue dled 80 duhy 158 (5 ATy Feblles ol 1995 dudl (i 3,
dguanll Gloddl aladnuly Mg Ulva rigida, Codium interfextum — ¢)yadll Qlladal)
O Adline plsl g o clalatiall o3 Alad 86 Auhal GLaSell 5 i) Jiuly Jsiisal
¢ AY) Glaliind) e gl dlad i) claliiua oda gl dia diapeall LSyl
AL LSl 4 lie e dulin doasall UyiSall ool Gua
Qllad oY sty Jolb) claliiue of (1997 ) ossals Crasta il L
Chaetomorpha antennia, Cladophora fascicularis, Ulva  a ¢)paill 3yl
Chaetomorpha — lak (aliiue o 1sbaY Gua /actuca, Caulerpa taxifolia
Sy L Gl g Y Ly « Bacillus subtilis  \yiSs se e e i 53 antennia
. Pseudomonas aeruginosa ,iSyll blisy gei e dplakll cilaliiugd 84 e
ehpadll Clladall dypmell cilpddl Galiiae aadiud of (2000) Halling
Haisheng sl LS ialay) ml cogll dajadd) LSl ace 3851 ¢ )pdll
ehaally shumdll Calladall dygaell clpdal claliiuad o Wuhs & (2001) osyals
A e il gl g e Al oyl 2l
Gggaand) Glpidl claliiud agiuhy & (2002) sals Lima - Filho ekl
Ulva Fasciata, ¢)padlly ¢lpal) iyl Qlladall 35 o684 55005 L&)
Caulerpa  cupressoides, Caulerpa prolifera, Gracilaria domingensis
Bacillus subftilis, L,y (e E\}a\ e M Gracilaria sp., Amansia multifida
Staphylococcus epidermidis Staphylococcus aureus, Citrobacter freundii,

Escherichia coli, Enterobacter aerogenes, Klebsiela pneumonia, Morganella



morganii, Pseudomonas aeruginosa, Salmonella typhi, Salmonella
typhimurium, Salmonella enteritidis, Salmonella cholerae—suis, Serratia
oSl A b il i LSl (aldiie =) Sus marcescens, Vibrio cholera
Glpddl claliiee bl of ) (2003) ossals Magallanes Ll
il s am Ay il healls Aadly ehamall Clakll (e g l5Y) Gand sl
e 150U Jsiliall lialinue il (2006) 5yl Morales (s LS 1Sl (e dibide
o3d o) bl cpelil Cua Aimpedl LSl e gl Gam s e dpadl lladal
GAhdie @il alaliig)
iadly eheall 5 ehumdll Qllalll claliiie o (2006) o5als Tuney (s
Shanab xSy .iajed) LSl s s alay) il L Gpaed)l @lpdad) lasiuls
il g eheall 5 Al Qllalall Gpeall cilpdd) claliiead o (2007)  osals
Rajagopal L alé duhs cedal WS L Ll A paal) Sl (g dilise 15 gad o dylay
an ) il eheadl) Clladall Gyl clpdd)l paliiudd of (2008) gsAls

Ayad) LSl g )il

sl Jglills  a)sdyslSll cilaliiusd) o (2009) o5xal 5 Alang duhn Caag

Staphylococcus LyrSill sai aca dunlay @iyl W Ulva factuca (sl LS,
aureus, Staphylococcus epidermidis, Pseudomonas aeruginosa, Escherichia
idlad S asty &I & Candida albicans, Aspergillus niger \yyhdl s coli

- Slaldine o



Glakll g5 13 i) paliiue il o) (2009) o5 als Ibtissam 1,Lal LS
sz Jawgidl el kY] sl dals e deeaddl Al Qlladall e g53 19 ¢lpadll
Staphylococcus aureus, Enterobacter faecalis, Escherichia coli )<,
Alila 5y Led Agpad) alladall e g 151 028 o il cuiy Cua Klebsiella pnomeuniae,
A sl Ll Las e
Dhie clay Jsitine clalitiue ahadiul o) 2010 4w al; Mansuya el
Cladophora glomerata, Gracilaria corticata, Kappaphycus alvarezil, skl
Escherichia coli, Staphylococcus )iyl (e g1l G xa Sargassum wightii
epidermis, Pseudomonas aeruginosa, Salmonella typhi, Streptococcus

c A Qs alaliiued o e e ol L8l C.glomerata S pyogenes

Jet¥) Lpanll Glpdd) clialiiue (2010) os,als Seenivasan  aaaiul LS
Ulva fasciata, Enferomorpha ¢)pa=all Qllahll (e g\}'& O g Jeliallg
Escherichia coli, Wil g A infestinalis, Chaefomorpha aerea,
Pseudomonas aeruginosa, Klebsiella pneumonia, Staphylococcus aureus
Aaaiieaal) sl (e g5l e a5y Jsibinall (e Adlad S0 JSEN) OIS Cam
e dilide g5l 8J il Jiy) Jsilisal lialiius of (2011) 055315 Salem
O On Can, aba dasal Lmpally LW LSl s elyenlly Ay eluadl) dpad) Cllalal
sail alcas Ll W Padina gymnospora skl Gl Ji) ¢ Jeiliadl jaldiue

Sargassum Glall Jalill Galitiee ol deadiuadl Qllsdll gy e S Lkl

10



Enteroc occus \4)is sl slae blis Wl Cystoseira myrica lshg dentifolium

- Aeaiial LyaSll 380 (e dpulea S0 calS lly -~ faecalis

Cladophora skl 51 saliiud) alasiul o) (2011) o405 Soltani el
Staphylococcus — aureus , Bacillus — s LSl e &\J‘,ﬂ Ln golmerata
subftillis, Pseudomonas aeruginosa, Salmonella typhimurium,  Proteus
Staphylococcus 4 Gags el Jawy WiSll am dlae 36 ekl mirabilis,

aadiual) LyaSoll o e gUreus

Cladophora skl Jslisl aliiwe of (2012) gssals Khalid o
Bacillus cereus, Jiw 4dcajyeal Lyl fe daell aca aliae Llis 41 glomerata
Escherichia coli; Listeria monocyfogene, Salmonella typhimurium, Coryne-
bacterium djphtheria, Proteus valgaris, Proteus mirabilis, Klebsiella pneu-
monia, Shigella  boydii, Pseudomonas aeruginosa, Shigella boydi,
occus faecalis, Streptococcus pyogenes, Staphylococcus Strepfoc—

.aureus, Vibrio choleriae

5 Jel) dyeall Glpddl Glaliiee ol (2012) o als Jeyaseelan o
Sargassum polycystum, Sargassum tenerrimum, Turbinaria ikl ;) suay)
ornata, Gracilaria crassa, Codium fragile
Se i 56 W Staphylococcus aureus , Escherichia coli \,iS3) (e ¢ )5l 1

. S.aureus |5,y (e daslas SSIEL Ol y0Ss K JetiY) e il 81 s K

11



Clalall Jaliy) galiies sadis of (2013) osals Mohamed
Escherichia coli Pseudomonas LSl s Cladophora  glomerata
dula) e )G_L'Jaerug/nosa, Staphylococcus aureus, Salmonella faecalis

iz peall LSl as

eheal) Qllalall dypimal) ol claliis o (2013) ¢y Als Verier [La) LS
0syals Bhattacharyya il casSh @lliSy L aplay) il oo ] A jadd) LyaSll gai aa
Wiyl s dabidad) clpdad) alatiuly elpadlly sheall Qllakall clalitus of (2013)
Al il e

Ulva lactuca, M\alll J a6 (aliies o os5als Radhika  n 2014 4o 2

Padina ftetrastromatica, Caulerpa scalpelliformis, Stoechospermum margi—
Klebsiella pneumonia, Aeromonas iiayed) LSl aca i il A nafum
oS hydrophilla, Staphylococcus aureus, Escherichia col, Pseudomonas sp.

oAl LSl g e Aladll dlgen sl S| ELcON
Nostoc sp.cdalll sy Jsbial paliius ol (2014) osals Salem ekl

Scenedesmus sp., Microcystis sp.,Oscillatoria geminate, Chlorella vulgaris,
Klebsiella pneumonia, Staphylococcus aureus, Sarcina lutea )il v
«b,kdlly Bacillus subtilis, Bacillus megaterium, Fusarium solani, Fusarium

oxysporum, Rhizoctonia solani, Candida  w il ST Jsilidl Galdiuwdl oS

. s albicans, Asperigillus niger

12



caulerpha  (lab Galiiuae sladis) ol (2014) o5 al 5 Pushparaj asg
Gl Ji) 5 9By Jeiliaally gl g a)shy oISl Gludall Wadiuw  sertularioides
staphylococcus aureus, Bacillus subtilis, Layee LSy E‘J‘-“ TN

Lactobacillus acidophilus, Pseudomonas aeruginosam, E.coli, Proteus

Gl gn oo WS glsl Dw am e Llas gl Ji galiiue el mirabilis

-

AdadANe

asdssills JsBN) 5 ayshyslSll clialaiudl duln 8 (2014) gspals Al-Saif ekl

Cladophora sociali, Caulerpa occidentalis, Ulva reticulate, skl ¢l 5 i
E.col;, Wi gl sl = Dictyota ciliolata, Gracilaria dendroides
Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis
Ll e ST BN syl (S5 Aariins i€y g sl aaen e o) Ll 4 o

LS )l aa dai (o ey ol elay il al g sl

lak e geesill Jsily) Galiie alatiul ((2014) 4w 54Ty Soltani wua
Wiy e t\}ﬂ uwd M Cladophora golmerata, Enferomorpha intestinalis ¢)yas
Salmonella typhimurium, Staphyococcus aureus, Pseudomonasa aeruginosa,

o Sle b 3hliag dulay) A5l GLQ\ Eus Bacillus subtilis, Proteus mirabilis

fganl) Gyl Glaliiee Haiul of ) (2015) gsssls  Snehalatha L

Qsals T oS LSy dlag) 3l agasl ool dabiall 4K £ 1681 aa ¢ padl) Clladall

13



L yeall Wil am Aeadiied) sheall Qllalall Gysmall cilydall cilaliius of (2015)
Aaaca hafie il el
Aal) lladall Jgiisal) (gonall Culall (aliis of (2015) 55815 Natrah o
Dictyota sp., Padina minor, Halimeda macroloba, Caulerpa racemosa,
Caulerpa macrophysa, Sargassum duplicatum, Ulva intestinalis, Amphiroa
Aeromonas hydrophila Vibrio harveyi — Vibrio harveyi L,iS\\ v fragilissima
ekl —Vibrio alginolyticus — Vibrio parahaemolyticus — Vibrio anguillarum
- Auzmpaall L€l 153 S am dlle dllad
Glakl asyslSll Galiiae il Aun 8 (2014) sl Lefta
Staphylococcus aureus, Pseudomonas \L,i$s s Cladophora glomerata
s by alinudl o Pseudomonas aeruginosa, vulgaris, Escherichia coll,
Al Kl o paes
Jsilisall  Jie Apgumall Cilypdal) Galiine Hasiu) of (2014) o580 Krish o
Escherichia \4yiS)l v Cladophora rupestris  Clalll Cui dm\j Jsilals
colii Pseudomonas aeruginosa, Staphylococcus aureus, Vibrio harveyi,
O By dnlay) = el ) s Vibrio parahaemolyticus, Vibrio alginolyticus
- Aaadiie WyiSll g1l o e Apulua JS)S.qureus LSyl
(o Cladophora prolifera sk (aliiue (2014) (53l Zbakh  aasidl
Escherichia col, )5S (e gl am JoliY) 5 Jsitiaadl 5 05l dggunell lyidll

Sus Staphylococcus aureus, Enterococcus faecalis, Klebsiella pnemoniae
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- A Wil g e Staphylococeus aureus A e Fil GL:.\
Cladall il JAN1 Galitid dygall dlledll Ll 8 (2014) o5sals bl G

Giardia , Entamoeba histolytica s Cladophora crispate yaiy)

Aglay) w3l ekl 43) Metronidazole sl s 43,lia lamblia
(= Cladophora crispate  labll (aliiue (2015) (5,4l Mahadik — aasiul

Bacillus subtilis, Pseudomonas aeruginosa, Escherichia i<,

Al &b el Cus Salmonella  typhi,  coli
Alladll e sl Glaaliiue EDA a4 (2016) osaly Sadiq  aa

LSl aa 53ty O siaaly Jgiliae s Lyngbya diguetii; Cladophora glomerata
L i€l ae Janis el Jaw Cus Streptococcus mutans 5 Bacilis substilis
Aalaal) A gl ilpiall Glaliind) aladind of (2016) osals Parmar duly @l

clad il Al A el LaSl e g sl e 83 ¢l ¢ ladl) Calladall

i) ehpadll Qllabll claliiwe ol (2017) gasal 5 Godeh  duly <yl
Staphylococcus — dajadl Wil am Jglie geianll  ulddl Hlaasuly Ulvales
aureus, Escherichia coli, Profteus mirabilis, Klebsiella pneumonia

C ) S elsl b oo e il E.coli 5 S.aureus iyl
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oand) Gludall claliiie 536 agiuh PIA 2017 4w 3 o5 4T, Douma g LS
s Cladophora glomerata, Cladophora albida ¢)ypaill skl Jsly)
ol gl dn d)lie dulay) @, 86 1y el Cua Verticilium dalhiae ki

Cystoseira dall JsiN) saliiue ol (2017) ossals Abdel-Raouf xi
Staphylococcus aureus idiayea) Lol g 19Y) (any v hadla L8l o parbata

Salmonella sp, Vibrio sp., Bacillus subtilis, Micrococcus luteus, Aeromonas
marcescens, Serratia hydrophila, Escherichia col, Pseudomonas aeurog-
On e Ales JS) Bl subtilis L,a) S x84 Candlida albicans jhaé vy inosa
- Aaddiue & 15 aren
Ulva lactuca, dslall aliiue aladiud axy (2017) 4w o50als Saleh el
sty sllly Joladl 5 JolY) el Giluia axiia Dilophus spiralls, Jania rubens
Aapaall LyiSs g lsil e GLaSell 5 il Ji) 5 (i)

Streptococcus pyogenes, Micrococcus luteus, Shigella flexneri, Vibrio
L,ili 41 & ¢ua Candida albicans, Aspergillus niger <ily,hill Ay cholera

- calladlly L€l aca sliae
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Aahdll (e il

Glpdd) claliiue 50 Ay o ikl Jead) 138 e gl Gl dacape &5 L DA
g yrall diiayaal)l 40,00l VLW amy s Je Cladophora vadorum lalal 4, siasl)
o3 sai o 5 G Al LSl Gy e Gty (glah Aine Slifiee G Llas

I
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Jard) G kg lgall

3] gal)

Glial) asaady duyl) ddlais

e A el 3y e bl Gaagiudl Cladophora  vadorum sk aaesd o

s aleg 5 A€aL (ST 3 (1 JSAl) gilas dine 3 sl 23 pml dali bysua
ddade el (6f S Leg Al Jlaplly Algally 2l Glsall (e palaill @llig syl ol
A Osinall sley lan cilug G Josall ) i) i Gy anys b Qstge e gl
Glladall didinay dals Cadat @byl o Audalll Gliall e eja daia 5 kil sl
iSas duald yld 3 cileysll e %4 8 AT e bais LS ((aw 41.25% 28.75)
DSVl Wl Oline L] goml) (pad adly lladall dudies 8 e Laliinl) 55 ey
B Aysed dsas ae ARl Bla Ay B AL 7 (D) 60 Lo Qa8 4kt 5 0 lial) (e
Oe palaall @lldy 4385 30-20 o e i saal 2 40 Hha dapo die (8 (B G &
Coaal S AleS Aiadae aladiuly Glied) ciiade &5 ool @l Ja) @il 8 4ygha)

i) cpa ) @leY) dlae Lol 3 il e s Bgaise
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adiicual) calakal)

A elpadll Akl o sa9 Cladophora vadorum )y DS Qladall aladiul &
Jich e o Ay bgsk Ce le say Adally Aallall Audy Aadlal olual) b et
G o lan gl aPbsisad) (oAb e V) pe Ut Laate LA (e A3 S
o Claiby) e gl g Al i Lol Gmay sl e dife gl i
S 4gs (Spores) g5zl Bph g e Luial 1S Clakall s ik ol
inlal @l 3ys05 Lalsul) 24805 (Gametes) _ule¥) Gob oo Luds 5l dely,
Bakker ef al, 1994, Godeh ef ) (Haplodiplo— ntic type) (2 J<&) dgline 48l
. ( a,1992
C.albida , a5 igl Glaaall o e s dpalll ¢ alsill L lgia g5 9 Jusass
C. catenata , C. ramulosa , C.dalmatica , C. globulina ,C. glomerata

C.prolifera, C. pellucida C.nigrescens ,

(s il 23 B G i A sl sl B s 3 i) Vi laal 5 8,
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Cladophra vadorum sk (2)Jss
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(Jilial (JelY) as (2 Jsia) Appmall clodd) aladiu) & rdesdiad) clulal)
calaball e LSl gai e 855el alsall (ALY G Qi Sl aslg Al e i)

LQJJLM} A2l QL\LHJA]‘ N djh

Ladal) aly Gudall ac

Baasial) Ay all < jlay) Jsidy)

Ethanol 99.8%

saaial) Alaal) J sitisall

Methanol 99%

daaiall d<laall O sy
Aceton 99.5%
Basial) 4y jall < Lay) BAPPAPYAl

Petrouleum ether

Basall Ay ) el jlay) Cubd SN

Ethyl acetate
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dadiiial) Ly syl
e (g lgle Jsmanll S5y Gl (el s Al LSl e GO 4 lasiud
=t a5 Phoenix  Slea Gob oo oDlall ifiuad) (8 lgda &3 (g)la JulY)
: Staphylococcus aureus
LSSl o2 (555 Aplial Adln Vs At s 8 5 Aatke g Hhall drsal Lmge o
Glledl) 5 Qi) lay Glad e cblaa) cuny cuiall 4l adlie JG e ddiye oysSa
e el legs Ll ST e saals Ay Ased) Lesall odlies g ladly HUasl
EL-2005) daball zoall @se 5 adll aend Canny dalall ilidioall (o dals oSl
.(Mishad,
: Escherichia coli
sladl 3 Ll Lpiull o3 2ngi cAplial A0 ASjaia cdilie caball Dl LyaSs o
JELY) sy o) Sleadl cllgal (e (mba) Gy 5 Lemay o V) Oy olasy)
.(EL-Mishad, 2005) ¢ lxa¥) lgilly gsaal) iy Haall calgalls 950 Jas

: Pseudomonas aeruginosa

Lassll o glaal w5 Adla A8t dhygpac ¢ ahall dasal Dllu LS A

& lesed Olapaall ST e LyaSill oda e (oSIal uadd) (330 (psll)  Jasy Lae 3132
slaa) 3 aag ey daall Copall sls sl 3 aagis  PSeUdomonas i sasa
(eaxdinnal Al il palall I Qleilly g pal) (gsaey Al BLEN Clilaa) Cady

.(EL-Mishad, 2005) adall & liné & g adll x5 o5l iy 2adll cilusal
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: Klebsilla pneumonia

lly o leal) 8 s 258 (ASaie p cdlie cypeae ahall dxpal Al S
Sl ey mmy Sl o3 iy slally Al b Lad aag LS ludl) Al
Ja) Gl e JEisy el doglie Y LSl o2gly i) Sl i siall Lali
.(EL-Mishad, 2005) _oajall dsll cilylasilly sayysll JAsy) o dpudnll by

Bl Ay die a0 & cojas Nutriet agar il Hlal) &y o 1)yaSd) culais

. (Cheesbroagh,1984) alaaiu) ol o 4
daadiiacal) 4yl eyl Aoy 3 daadiiacal) 41358 Jalugy)

e LS Muller Hinton agar, Nutrient agar  .a Ll (e e s pladiul L

(Cheesbrough,1984) aslall cilialaiuall LyaCll daulua L) 5 sall
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Janl) 3k
Glaldlionl) juaad

daatindl Glddl e do 100 4 gy Calall (lalall Gsas (0 o 5 30
dsie) saal Jha shaker e aagy Jo 250 4w 3)50 & (kaufman  ef al, 1999)
oA g 1o8) it AByg B iy S Aelid) (83)50 100 ey an 21 (A as (0 Bysmna
(DMSO) Dimethyl sulphoxide 50% (e Jle 2.5 & dlaall salll capdl & il
.(Mahadik  2015)
50 585 pxdivee 385 OB ) Jpall dde il cilaiasll e Aladu o)l 3815 330 Cupal
- Al Sae
Glaliiual) alaiiul 48,k

LSl g daadtn e claldiid) 5y ladl & (1997 ) Crasta dsyla sl
& ¢ua Muller Hinton agar  33al) Jausll andiuf . gal) & L) day)k oladiuly elldy
Ak Aansas aladiuly laladl EO Lyl Jagdads 5y Lghlea A jee 2l LyaSill i
S gl ) claliiud) cial & Sl Ll < Je (Swab) s dades
ahatiul aa ae 8yl 53 aias (CoOrk) i aladiuly cilasd b \giiag gl Se 200 230
(DMSO il aali ojlic) & (adlainl) dleal andiad) caddl o ggind Al dand
Opanill Slea & BLLY! Cicas 25 Amikacin gaall salias alay) als Lial auass

LS gail) by (3halie Gl 5 5 delu 24 3040 237 5a 4ayy xielncubator
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basy) Jdal
(Statistical package for social sciences ) SPSS  _Jlaay) malijll sadiul
Godll Ly (Tow way analysis of variance) cpalai¥l 53 Jlasyl Jadaill e i
saally Aeaisal) Cilpdall 5 Byia) 3K oS0 Ll (3halie Ul chlan il 4 sixall

- ladal) (At die)
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gLl
Ldajaal) i) sai Ao Cladophora vadorum cilah claliiua il
Wi s e Cladophora  vadorum cidala laliiue 56 dulp mln iy
Pseudomonas  , Slaphylococcus aureus , Escherichia —coll ) iyl
Methanol, ) dabaall 4y suaell clddl Jlassnls ( Klebsilla pneumonia , aeruginosa
chil claliiuadl o3 of (Ethanol, Acetone, Petroleum Ether, Ethyl acetate
(2 Usaa) Hertiadl LSl (o g Vgl Giany le ddlids
LSl sei o il Jailiad) JsaS cilaaliine ¢ 223 2 Jsas kil
Glaliie il Wiy (gAY s s Jdejin o g5 (115 4 JS8) La S.aureus
P.aeruginosa s (10 Ji) S.aureus Wil g Je (12 J8) Jaly) Jsas
WSl e e el ai (15 513 JS3) e JANT o) clalii. W (3 J84)
(9 -5 k&) ke S.aqureus
el deddiud) Wyl el e (14 JS8) A asdssn claliiee @l
Ui il Sua S.aureus i) e dala eVl A & K pneumonia ek
iules Y 4 S.aureus oSl jlie) JSAL yaag ¢ ae 14 (ol ddkie) Al
- (7-8-6 J84) deasivall 4y peanl) il cilialaiivgll
ekls (+ ve control) sy aalis (Amikacin 30) cuulSul (gl sladll aniiiud
A s & Saureus 1;iS) dalis (16 JS8) dexiid) LSl e sall Uaiie 1k
( Dimethyl sulphoxide 50% Jslaa (s osSi 3) (= ve control) ol salill jelay

(2 Jsaa) dartiadd) LysSll sai e sie il 5f DMSO )
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WSl g5l any e e Cladophora vadorum clab claliiud) 86 .(2) Jsea

(e ) el Ay puimall il dnsad plasinly

il Sal
abla | (Amikacin) | Jf | asads i | st | Jill | Jsilie | clydal
Catial) i)
1 AK 30 i 7% LSl
DMSO
(mm) sl plaxi) dalaia
S. aureus
0 38 8 14 11 11 11
0 17 0 4 0 0 0 E .coli
0 12 0 0 0 0 0 K.
pneumonia
0 17 0 4 0 2 0 P.
aeruginosa
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P. aeruginosa (P) sl sai o JoblN) (aliiue ik (3) <
Amikacin 30  a¥) L) ||
(E) Jsia¥) aldtiw .

S.aureus (St) LSyl s o Jilinal) (aliiie a6 . (4) J<a
Amikacin 30 s wla
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S.aureus (St) il sai o sl (aliiue b .(5) <
Amikacin 30 aN) sl ||

P. aeruginosa (P) LSl sai e ji syl paliiise 56 .(6 )JSS

Amikacin  laN) L i

(Pt) 5l asals sl palifions Lo

DMSO Ll aalill .z
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(st) S.aureus \,iSY) s e i) sl Galiiue il L(7) S
Amikacin 30 s sl ||

(Pt) 5l asals i) Galiins .o

E.coli (E) WSl sai e fi) asds il (aliiie il . (8)JSa
Amikacin  aN) il

S asd s A paliiue .o
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S.aureus (st) LSy e il JiY) Galiiee 56 .(9) J<a
Amikacin 30 sy i ||

DMSO Ll salill .z (EA) i JiN) Galiis .o

S.aureus (st) LSl sai e JolN) Galiie 86 (10 )J<s
Amikacin 30 s Ll |
(E) JstN! alites .o

DMSO Ll saLal) .-
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12
10 ’5\
8
3
® 3
4 :’a
2 X
r T T T 0
P.aeruginosa K.pneumonia E .coli S. arues
LS g1 i)

¢lsil (s a1 e Cladophora vadorum cialal Jsitud) claliis 56 .11 0SS

s
12
10 4
g 2
6 |
3
s ]
1
l 2
T T T 0

P.aeruginosa K.pneumonia E .coli S. arues

LS g1 s

glsil Gaxy s e Cladophora vadorum skl JsiN) claliiee ik .12 0SS
sl
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P.aeruginosa K.pneumonia E .coli

LSl g1 g

S. arues

12

10

((aA) .E.\.\.\.\l'_w | LBLL\A D ce

sia

g5l pary sa e Cladophora vadorum skl

P.aeruginosa K.pneumonia E .coli

L) g1 gl

S. arues

16

14

12

10

Glalia Uil cUaw gi

Lol

()

Uany sai e Cladophora  vadorum skl jul asds il claliuwe il .14 (<4
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P.aeruginosa K.pneumonia E .coli S. arues

L g1 g

(ae) L)) 3lalia il cildass s

van s e Cladophora vadorum skl i) JAN) &

-

Al 15 s
S sl

P.aeruginosa K.pneumonia E .coli S. arues

L) ) s

40

35

30

25

20

15

10

(ae) Jasiil 3hbia Hadl cillass e

A€l o gl (s gt o CplSaal (g sl L5616 U<
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vadorum Cldophora ak! iy gl ciluial) Gilaliiun JuShg edMALN) a) il

LS sal o

Cladophora skl 4y gasll cludd) claldtiine 38515 (At (e L8k 4l

, Staphylococcus aureus , Escherichia coli') i) o e vadorum
ALY (1) axdls & ( Klebsilla pneumonia , Pseudomonas aeruginosa

(Jsilinall)  Aaliaall 4y gl Cilydall aladinly Glldy oLl 4 558 S 500 die) Culi 3 1)

s S0 100550 G Lo Abiae 580505 ( Catisad JEN) ) asdy il (5] I

( 3 dﬁ.ﬁ)

e cule (S0 Akl Ay poanl) ludal) cilalitin 1S5 (AW (e il dddlie (Ko
REI) | QEWEAN
& Cladophora vadorum lakhl Jgilial) claliiue 3855 ALY () il
S. aureus sy gal

sab e Uil Ja€ b Lol AL Ay mal) alsall (At Ga3l) 530 3 Jsas o
dsal o3¢0 (200 —150- 100- 50) 4l cihSHll ,ib S, 8. qureus LSyl
oA e AU 8 f 65 3 dsaa ) Lkl (21520 5 195 18 JS) Aeadiud)
sai oAbl il 5l ol WS sa e (Aadall) 3al) dsall gaen lisd A4S
50 ahaiinly ae 9.6 (e 3ypane laans Loyl Ailaie i b Didie dexdied) Ly
¢ (117 J88) 4 4 wiae DA () A ils S 200 aladiuly ae 14.3 5 il Su
50 aladinl ae 12 on b zolp 8 dadul) dikie jhd o asd GaDAIWN) () el
o) ey o (17 JS4) WU 8 diias GlA il S 200 aladinly ae 175 sl Saa
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JLE) il i 200 aladinls ae 18 5 sl Sua 50 aladiuly as 12 &l Cus gy 12 a8
(z-17

Ssall (DALY el L3l G Fasine Baj g 4 Slaal) Jdadll gl cas
On bLdaly gme Boyi o8 Cua S, aureus LSl gai e Jgiliadl J St dllagll
ve gl e (ae 15 1) L 125 (ae 14) sl 8 5 (e 12) U 4 dey iy
Likio S Cm Adbial) S o Alle Lyginall (3558 2 Ly ¢« P < 0,053 5ixe (55iase
A (e 15.2) Alg S 150 385l &5 (e 15.3) ils Sae 200 38 Al Adle 4y giadll (5554
s e gl Je (ae 11.2 ) 515,80 50 58S (a0 13) Alg Sae 100 38 50

P <0.05 e
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Cladophora ~ dall ( Methanol) Jgitiu) cilbaliiual 3855 gaill ik (3) dsaa
S.aureus i)\ o0 e vadorum
L sidl) 200 150 100 50 S A
(@:F
oo
(=¥
(Mm) saill alans) dalaia
14.00 13.33 11 9.67 4
+ + + +
12.00 0.000 0.516 0.000 0.516
sksk * ksk %
17.00 16.00 14.00 12.00
14.00 + + + + 8
0.000 0.000 0.000 0.000
skk sk sk sk
18.00 16.50 14.00 12.00
+ + + + 12
15.13 0.000 0.000 0.000 0.000
skk skk skk skk
15.33 15.27 13.00 11.22 Lass sl
=** (P <0.05 e ijle fygme=* ¢ (JI o @SS 6) el il (3lalie)Uadl <ilaugie

cbmal el = £ ¢ P <0.01 xie dlle dgis
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LSSl sei e Wbl 4 3ad Cladophora vadorum skl Jstil galiiee 8l 117 JS4
S.aureus

5 8e 50 () paliivall 38 55
il S 100 (<)

A8 150 (7)

586200 (2)

LSS sai e oL 8 54 Cladophora vadorum calakl J sl (alitue 5l 17 S
s S 50 (1) palaivd) 3 5 S.aureus

Sl %6100 (@)
Al % 150 ()
556200 (2)
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LSl sai e s 12 52d Cladophora vadorum sl Jsital paldie il | 7 17 J<4
580 50 () paldiuall 3 55 S aureus

S5 % 100 (<)
s % 150 (7)
25,5200 (9)
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P T
r T T T T T T T T T T 0 ~
12 8 4
(e4) 0o

cala bl Jgitinall claliind iy i 50 38555 padaial ) il 18 J<
S. aureus i) s e Cladophora vadorum

16
14 53\
s
"
6 D
L4 3
L2 E

T T T T T T T T T T T -0

12 8 4
(¢) oo

lalal Jgitiall cilaliivad iy K0 100 3855 (AN ey 5819 (K
S. aureus i)l a3 e Cladophora vadorum
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16
14
- 12
- 10
12 8 4

(e o N

o N B OO

lalal Jgitind)l cilaliiad gy S 150 3855 padanN) o)y Ldl 20 <
S. aureus i)l w0 e Cladophora vadorum

20
18
16 si
- 14 4
12 )
- 10 31
- 8 j
o D
-4 .2;
o
i
T T T T T T T T T T - 0 ~
12 8 4
(PR o

lalal Jgitisall cilaliivad iy K 200 38515 GadAiN) ey 8l .21 I
S. aureus i)l s e Cladophora vadorum
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s Cladophora vadorum clakhl Jsiy) claliiue S5 oaMAIWY) a) Ll
S. aureus <) gal
LSl ga o Jel) Joas alasinly Alladll dsall padaiil ey LBl 4 Jsn s
Cun dsall 03] (Lils S 200 — 150- 100- 50) ksl <5l ik, S, awreus
Sl L) dilaie Ul dawgie of (122 JS8) AU 4 sad (adaaul e mln
(ae 14.6 58 (il Soe 200) giipall 350 e G Wi ae 9 S (LilsSee 50) (midiall
ae 16 510 n b zols Jagdill Aakaie el Jansgio of aaid (222 J<4) U1 8 sadl L
(z 22 J8) as 12 558 Pla bl puis aef 5 Jall e 5115 K0e 200 = 50 alasialy
JS8) aladal) (§yaase (o Al Aladl) dlgal) aDATLY A8IS 300 8 Al 8 558 () (un 1ag
(26 525 524 523

oA el LEE G Aysiee (g8 aas 4 Slas¥) dilaall gl ekl

L daialy Ggma 358 O Cua S gureus LKyl s e JoliY) Jeast dlldll ol gall
ve sl o (e 13) L 125 (ae 13) ol 8 5 (ae 12) oW1 4 dsayaid o
A sina (g5l
Gl Lihie S s ddlia) Gl G ddle dysimall (§58 2ag Laly « P < 0.05
S & (ae 13.8) il Sue 150 5850 &5 ((ae 15.5) iy e 200 5851 lle 3 ginal
gsime e il e (ae 9.6)  silsSue 50 585 S ae 11.7) il Sse 100

P <0.05 e
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Cladophora vadorum sl (Ethanol) Jsiy) (alaid)l 385, sl (4) Jsx
S. aureus i)l s e

Lou sl 200 150 100 50
(mm) il plasd) dahaig
14.50 13.50 11.33 9.00
12.08 + + + + 4
0.548 0.548 0.516 0.000
* * %k kk
16.00 14.00 12.00 10.00
+ + + + 8
13.00 0.000 0.000 0.000 0.000
k% k% £33 k%
16.00 14.00 12.00 10.00
+ + + + 12
13.00 0.000 0.000 0.000 0.000
sk sk kk ksk
15.50 13.83 11.77 9.66 L gidl)

gie = **, P <0.05 xic Ale Aysima = ¥, (U8 o @S5 6) jialally Tapdil) halio el cillasie

c @bl Gl =+, P <0.01

e Adle




sa e o4 4 sad Cladophora vadorum skl Jabiy) galdie. il 022 s
51580 50 () paliid) 385 S. aureus LSyl

s 100 ()
s 150 (2)
5ls % 200 (9)

WSl sa e oLl 8 sad Cladophora vadorum skl Jsby) saliiuee Hib .22 0S4
s K 50 (1) palsind) 385 . S. aureus

s 100 ()
s 150 (2)
S5 % 200 ()
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Wil sa e ag 12 30d Cladophora vadorum skl Jsb) paliiws ,ib 2,22 (<6
5506 50 (1) paliid) 385 S.aureus

55 150 (2)

ﬂ})sy 200 (J)

46



10.2

10
9.8
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9.2
-9
- 8.8
- 8.6
T T T T T T T T T T T - 8.4
12 8

(&) o3l

Cladophora _dakl Jglisy) cilalaia jils Kae 50 3855 DAl ey il .23 JK&

S. aureus L&) o e vadorum

12.2
12 £
11.8 :i
3
116
3
114 3
9
- 112 :3
- 11 —
RS
r T T T T T T T T T T _10-8
12 8 4
(2L e

alall Jaliy) claliiud  jidy K100 5855 oA ey il .24 I

S. aureus L&) o e Cladophora vadorum
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14.1

14
13.9 :2
138
13.7 :1
13.6 %
- 135 3
- 134 1
-133 X
: : : : : : : : - 132
12 8 4
() oo

clall Jety) claliiuad  jidg K 150 3855 o) ey bt .25 I

S. aureus L,i\ o e Cladophora vadorum

16.5
16 :3,
15.5 j
15 :3‘
3
- 14.5 :3:’
. A
RE

I T T T T T T T T T T - 13-5

12 8 4
(P4)

Glall Joliy) claliinad iy S 200 3855 Gadlaind) o) il .26 08

S. aureus i8N o e Cladophora vadorum
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& Cladophora vadorum clakl (gl claliiue 38505 AN Ga) il

S. aureus i<y gal
Slo o5l 8 A Aladl) dsall Gadatul ey il sae (5 Jsan) gl ol
Asall (il Sae 200 = 150 — 100- 50) dabiaall S5l Gy S, qureus LSyl s
Op Lo Tl dadate U] Jausgie il cangli Cua (31 530529528 JSd) daliil
W o (127 JS48) o 4 4o (DAt (e b ddbidad) Sl aladinl ae 13.8 5 8.1
&V il Aakaie Ul llangie <ol 28 (.27 JSE) AW 8 ) aDlATN) () 3ol

e 166 511 o e

Cun ((7:27 JS8) Ly 12 0 (adlana¥) 558 salyy Alledll alsal) Glisy paiad il

O Lo Adline @S5 aladin) die ae 18 5 12 G Lo ) Jadfidl) dshaie Ul o gie sl

(5 Js2s) s S 200 550

Mgl SR (a3l 8l o Asine (358 2mg A1) Slan] Jlaill 23l Ciaa

On Ldaaly Lgme G9yd O Cun S, aureus LSl i e gy J St Allaal)
gsise v gl o (ae 15) Las 125 (ae 14 ) a8 5 (e 11) ol 4 dyia 5y
bikie QIS Gy ddlidall SIA1 G Alle dyginall (358 s Ly « P < 0.05 4y5ins
(e 14.3) il e 150 3S0 & (e 16) il See 200 5858 dlle dysinall (35540
ve gl e (a0 10.5)  silsSie 50 3850 &Y ae 12.5) sy S 100 S5

P <0.05 digiee gsine
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Cladophora skl ( Acetone)

O] paldiadl 5855 gl LEb L(5) Jses

S.aureus i)\ o0 e vadorum

Loss gial) 200 150 100 50
(Mm) saill alaxs) dalaig
4
13.50 11.50 10.00 8.50
+ + + +
11.00 0.548 0.548 0.000 0.548
* * sksk %k
16.67 15.50 13.00 11.00
14.04 + + + + 8
0.516 0.548 0.000 0.000
* * sksk sksk
18.00 16.00 14.00 12.00
15.00 + + + + 12
0.000 0.000 0.000 0.000
sksk sksk skk skk
16.05 14.33 12.50 10.50 Lo giall

Lsiea = ** P < 0.05 aic dle Lygima=*, (J8) o i< 6) sialaally Jasiill (3aliajladl cillan sie
c @bl el = £, P <0.0] xe e
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Wil s e WU 4 50 Cladophora vadorum cdall  saud) galiie. a6 027 J<s
s % 50 (1) paliid) 385 S.aureus

3K 100 ()
s 150 (2)
Slg %a200(2)

Wil s e Ul 8 sad Cladophora vadorum (all osd) paliiee i .27 K&
5500 50 (1) paliid) 385 S.aureus

A% 150 (2)
5S4 200 (3)
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WS sai e as 12 304 Cladophora vadorum skl o5l galiiee 86 .2.27 (<8
5% 50 (1) paliiwd 385 . S.aureus

5.8 100 ()
580 150 (g)

_):\jj_)s:\ﬂ 200 (J)
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L 5
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12 8 4
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clalal el claliiead il e 150 385y adaia) ey il .30 I

S. aureus i) s e Cladophora vadorum
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18 3,
16 :a
14 9
-2 4
- 10 3
s D
-6 q
DI
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12 8 4
CORS!

Gladal i) alalitud s K0 200 5855 o) o) il 31 I

S. aureus i) s e Cladophora vadorum
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Cladophora clakal A asdgsill claliiue 385 DA () bl
S. aureus \y ;580 gai Je vadorum

Sl psdy ) (8 Ll LGN Al dsal (as 12-4) pdaiul ey i o) 6 s
(58 200 = 150 — 100 — 50) 4dbiad) <S50 Xy S. qureus Lyl se e
dalaie Ul Laugic ol dnlay il calel ((1.32088) oL 4 DA daliiud) gl
sl e il € 200 550 aladiuly ae 18.8 5 14 ¢y L Loyl
& bl dahie Ul lagie S G ey e (232 J<E) WU 8 P
OS5 (Uil S0 200) adipall 5850 vie 20.5 dlis ae 17 (LilgSae 50) (misiall 5850
i s (2232 0S8) as 12 DA Lyl dihie Uedl hasgie 8 ddag il ol
JS8) 5l K0 200 585N aladinly ae 23 5 il Sae 50 S5l vie ae 17 dagdiil) dadaigylad

(36535 534,33

Aladd) sl A Gl 586 G digine B3pd 2ms 4l Slan) sl il iy,

e B n b dazly disine Gy OIS Sus S aureus i) se o i) sy il
dgsine gsie die sl o (a0 20.1) s 125 (a0 19.7 ) sl 8 5(ae 15) L1 4
Gl Lihie OIS Sus AN SN o Adle dpsinal) 3508 2as Lads « P < 0.05
5S35 (ae 19.5) il Soa 150 5850 &5 (ae 21.5) 55 ,See 200 585 Alle &y ginal)
Aygina gsine e Jgill e (ae 16) LilsSia 50 3850 S( ae 16.2) ils Sue 100

.P<0.05
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lall ( Petroleum Ether ) il aslopdl (aliiwdi€i, oeilhil (6) Jsas
S.aureus L&)\ o e Cladophora vadorum

200 150 100 50
Lo siall
(mm) il PREE dahaig
19.00 16.50 15.67 14.00 4
15.04 + + + +
0.000 0.548 0.516 0.000
Kk * %k Kk
22.67 20.50 19.00 17.00
+ + + + 8
19.79 0.516 0.548 0.000 0.000
* * kk k%
23.00 21.50 19.00 17.00
+ + + + 12
20.13 0.000 0.548 0.000 0.000
sk * kk ksk
21.55 19.50 16.22 16.00 Lo giall

Lgia = ** P <0.05 aic Al dygiea = *, (8 o ChSS 6) salially Tyl (3lalio Uil e i
c el GlaN =+, P<0.01 xe 4
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Wil sai e WU 4 50d Cladophora vadorum (sl i) asls il Galiiee 86 1032 (<
s K 50 (1) paliind) 385 . S.aureus

s 100 ()
5550 150 (2)
515 %6 200 ()

Wil st e WU 8 sad Cladophora vadorum (sl jil asds il paliiue 586 .32 J<4
s %06 50 (1) paliind) 385 . S.aureus

s 100 ()
S 150 (2)
)ﬂj)SgA 200 (A)
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WSl sai e as 12 5240 Cladophora vadorum skl i syl paliiee il .2.32 JK&
5506 50 (1) paliid) S5 S.aureus

55 150 (2)
s S 200 ()
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Cladophora vadorum skl cuia) JAN) claliiue S5 gadAiw) ey il
S. aureus ;1<) gai o

Gatiad JEN) 8 803 Aladl) dsal) GDAI ey e (137 JSS) SU 4 il cila
o3¢d (s S 200— 150- 100- 50) 4dbaall chSlly S aureus oSl sa e
2005 50 o Lo cbhSHl die ae 12 5 6.5 n L Leadli caagly Laliiud) gl
» Al Sae
0o e (237 J23) oL 8 Pla Sl Aikaie S lasia (8 535 asag o S
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& .(Cheasbrough, 2000) 48 spanise lgd Ciamg Glld ey NSV 3 Cadic

alall 50l e 38 AL WEll el galall Mueller Hinton 13l ol jucass
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bia i Autoclave asxill Slea A asaiaiy phaiall clall (e Jo 1000 4 S13sd) s
tle D Tl (e aalgll il ggings 4883 15 5ad o 121 Byha dayn 35 15 P S |

Beef infusion 300.00 g

Casein acid hydrolysate 17.50 g

Starch 1.50

Agar 17.00 g

PH 7.3+ 0.2.
lail ¢Sy Aaine i Gbbl A Gl S8 hasgl e db 20 e &
o Ay e 100 iy A3l bl mil 23 asy . (Thillairajaskar et al.,2009)

G183 5 5aad BLLY) cS5is ((Swab) e ddaudss 3 Jawsl) e g (g5l (ladl)

.(Kolanjinathan et a/.,2009) Al Jau sl & GBladll oyl
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Univariate Analysis of VVariance

Descriptive Statistics

Dependent Variable:J st

e ) aliiuall Mean Std. Deviation

4-Days 50 .00 .000 6
100 .00 .000 6
150 2.00 .000 6
200 5.00 .000 6
Total 1.75 2.090 24

8-Days 50 8.00 .000 6
100 9.00 .000 6
150 11.67 516 6
200 14.00 .000 6
Total 10.67 2.408 24

12-Days 50 12.00 .000 6
100 14.00 .000 6
150 16.00 .000 6
200 17.33 516 6
Total 14.83 2.078 24

Total 50 6.67 5.134 18
100 7.67 5.961 18
150 9.89 6.028 18
200 12.11 5.368 18
Total 9.08 5.907 72
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Tests of Between-Subjects Effects

Dependent Variable:J sl

Type I11 Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2474.833° 11 224.985 5062.159 .000
Intercept 5940.500 1 5940.500 133661.250 .000
e 2144333 2 1072.167 24123.750 .000
bl 317.944 3 105.981 2384.583 .000
bl * Gl 12.556 6 2.093 47.083 .000
Error 2.667 60 .044
Total 8418.000 72
Corrected Total 2477.500 71

a. R Squared = .999 (Adjusted R Squared =.999)

Estimated Marginal Means

1. el
Estimates
Dependent Variable:J s
95% Confidence Interval
ol Mean Std. Error Lower Bound Upper Bound
4-Days 1.750 .043 1.664 1.836
8-Days 10.667 .043 10.581 10.753
12-Days 14.833 .043 14.747 14.919
Pairwise Comparisons
Dependent Variable:J s
95% Confidence Interval for
Mean Difference Difference
)N (@) e (1-9) Std. Error Sig. Lower Bound Upper Bound
4-Days 8-Days -8.917-" .061 .000 -9.038- -8.795-
12-Days -13.083-" .061 .000 -13.205- -12.962-
8-Days 4-Days 8.917" .061 .000 8.795 9.038
12-Days -4.167- .061 .000 -4,288- -4,045-
12-Days  4-Days 13.083" 061 .000 12.962 13.205
8-Days 4,167 061 .000 4.045 4.288

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).
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Univariate Tests

Dependent Variable:J s

Sum of Squares df Mean Square F Sig.
Contrast 2144.333 2 1072.167 24123.750 .000
Error 2.667 60 .044

The F tests the effect of (s ). This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. salaiill
Estimates
Dependent Variable:J i)
95% Confidence Interval
bl Mean Std. Error Lower Bound Upper Bound
50 6.667 .050 6.567 6.766
100 7.667 .050 7.567 7.766
150 9.889 .050 9.789 9.988
200 12.111 .050 12.012 12.211
Pairwise Comparisons
Dependent Variable:J s
95% Confidence Interval for
0) ) Mean Difference Difference’
galdiudl  paliiuall (1-J) Std. Error Sig.? Lower Bound Upper Bound
50 100 -1.000-" .070 .000 -1.141- -.859-
150 -3.222-" .070 .000 -3.363- -3.082-
200 -5.444-" .070 .000 -5.585- -5.304-
100 50 1.000" .070 .000 .859 1.141
150 -2.222-" .070 .000 -2.363- -2.082-
200 -4.444-" .070 .000 -4.585- -4.304-
150 50 3.222" .070 .000 3.082 3.363
100 2.222" .070 .000 2.082 2.363
200 -2.222-" .070 .000 -2.363- -2.082-
200 50 5.444" .070 .000 5.304 5.585
100 4.444" .070 .000 4.304 4.585
150 2.222" .070 .000 2.082 2.363
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Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable:J st

Sum of Squares df Mean Square F Sig.
Contrast 317.944 3 105.981 2384.583 .000
Error 2.667 60 .044

The F tests the effect of <laiwall. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

paliiaal ¥ ga3l 3
Dependent Variable:J i)
95% Confidence Interval
e ) sl Mean Std. Error Lower Bound Upper Bound
4-Days 50 .000 .086 -172- 72
100 2.220E-15 .086 -172- 72
150 2.000 .086 1.828 2172
200 5.000 .086 4.828 5.172
8-Days 50 8.000 .086 7.828 8.172
100 9.000 .086 8.828 9.172
150 11.667 .086 11.495 11.839
200 14.000 .086 13.828 14.172
12-Days 50 12.000 .086 11.828 12.172
100 14.000 .086 13.828 14.172
150 16.000 .086 15.828 16.172
200 17.333 .086 17.161 17.505
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Univariate Analysis of VVariance

Descriptive Statistics

Dependent Variable:p s s &

e aliiuall Mean Std. Deviation

4-Days 50 3.50 .548 6
100 5.50 .548 6
150 7.33 516 6
200 8.00 .000 6
Total 6.08 1.840 24

8-Days 50 10.00 .000 6
100 12.00 .000 6
150 14.00 .000 6
200 15.50 .548 6
Total 12.88 2.133 24

12-Days 50 14.00 .000 6
100 16.00 .000 6
150 18.00 .000 6
200 25.00 .000 6
Total 18.25 4.235 24

Total 50 9.17 4.462 18
100 11.17 4.462 18
150 13.11 4.536 18
200 16.17 7.164 18
Total 12.40 5.789 72

Tests of Between-Subjects Effects
Dependent Variable:e);‘bf‘%
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Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2373.486° 11 215.771 2219.364 .000
Intercept 11075.681 1 11075.681 113921.286 .000
e 1784.361 2 892.181 9176.714 .000
bl 480.042 3 160.014 1645.857 .000
calaiuall * a5l 109.083 6 18.181 187.000 .000
Error 5.833 60 .097
Total 13455.000 72
Corrected Total 2379.319 71

a. R Squared = .998 (Adjusted R Squared =.997)

Estimated Marginal Means

1. el
Estimates
Dependent Variable:p s s &
95% Confidence Interval
o Mean Std. Error Lower Bound Upper Bound
4-Days 6.083 .064 5.956 6.211
8-Days 12.875 .064 12.748 13.002
12-Days 18.250 .064 18.123 18.377
Pairwise Comparisons
Dependent Variable:p s s &
95% Confidence Interval for
Mean Difference Difference®
My oM @ (1-J) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -6.792-" .090 .000 -6.972- -6.612-
12-Days -12.167-" .090 .000 -12.347- -11.987-
8-Days 4-Days 6.792" .090 .000 6.612 6.972
12-Days -5.375-" .090 .000 -5.555- -5.195-
12-Days  4-Days 12.167" .090 .000 11.987 12.347
8-Days 5.375" .090 .000 5.195 5.555

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

118




Univariate Tests

Dependent Variable:e);‘b):‘%

Sum of Squares df Mean Square F Sig.
Contrast 1784.361 2 892.181 9176.714 .000
Error 5.833 60 .097

The F tests the effect of (s ). This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. paliinll
Estimates
Dependent Variable:a s 5 &
95% Confidence Interval
bl Mean Std. Error Lower Bound Upper Bound
50 9.167 .073 9.020 9.314
100 11.167 .073 11.020 11.314
150 13.111 073 12.964 13.258
200 16.167 .073 16.020 16.314
Pairwise Comparisons
Dependent Variable:a sl 5 i
95% Confidence Interval for
0) ) Mean Difference Difference®
waldiudl  Galdiigl) (1-J) Std. Error Sig.? Lower Bound Upper Bound
50 100 -2.000-" .104 .000 -2.208- -1.792-
150 -3.944-" 104 .000 -4.152- -3.737-
200 -7.000-" .104 .000 -7.208- -6.792-
100 50 2.000° .104 .000 1.792 2.208
150 -1.944-" 104 .000 -2.152- -1.737-
200 -5.000-" 104 .000 -5.208- -4.792-
150 50 3.944 104 .000 3.737 4.152
100 1.944" 104 .000 1.737 2.152
200 -3.056-" .104 .000 -3.263- -2.848-
200 50 7.000° .104 .000 6.792 7.208
100 5.000 .104 .000 4.792 5.208
150 3.056" .104 .000 2.848 3.263

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).
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Univariate Tests

Dependent Variable:e);‘b):‘%

Sum of Squares df Mean Square F Sig.
Contrast 480.042 3 160.014 1645.857 .000
Error 5.833 60 .097

The F tests the effect of (laiuall, This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

oaliiuall * a3l 3
Dependent Variable:p s s &
95% Confidence Interval
e alii) Mean Std. Error Lower Bound Upper Bound
4-Days 50 3.500 127 3.245 3.755
100 5.500 127 5.245 5.755
150 7.333 127 7.079 7.588
200 8.000 127 7.745 8.255
8-Days 50 10.000 127 9.745 10.255
100 12.000 127 11.745 12.255
150 14.000 127 13.745 14.255
200 15.500 127 15.245 15.755
12-Days 50 14.000 127 13.745 14.255
100 16.000 127 15.745 16.255
150 18.000 127 17.745 18.255
200 25.000 127 24.745 25.255
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Univariate Analysis of VVariance

Descriptive Statistics

Dependent Variable:p s s &

e aliiuall Mean Std. Deviation

4-Days 50 .00 .000 6
100 .00 .000 6
150 .00 .000 6
200 .00 .000 6
Total .00 .000 24

8-Days 50 .00 .000 6
100 9.33 516 6
150 11.67 516 6
200 15.50 548 6
Total 9.13 5.848 24

12-Days 50 9.00 .000 6
100 11.00 .000 6
150 14.00 .000 6
200 16.00 .000 6
Total 12.50 2.750 24

Total 50 3.00 4.366 18
100 6.78 4.989 18
150 8.56 6.308 18
200 10.50 7.649 18
Total 7.21 6.465 72
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Tests of Between-Subjects Effects

Dependent Variable:e;;\b)'-'\e
Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2963.708° 11 269.428 3879.764 .000
Intercept 3741.125 1 3741.125 53872.200 .000
el 2007.250 2 1003.625 14452.200 .000
aliiull 549.819 3 183.273 2639.133 .000
il * a5l 406.639 6 67.773 975.933 .000
Error 4.167 60 .069
Total 6709.000 72
Corrected Total 2967.875 71
a. R Squared = .999 (Adjusted R Squared =.998)
Estimated Marginal Means
1. e
Estimates
Dependent Variable:a s 5 &
95% Confidence Interval
e ) Mean Std. Error Lower Bound Upper Bound
4-Days -3.442E-15 .054 -.108- .108
8-Days 9.125 .054 9.017 9.233
12-Days 12.500 .054 12.392 12.608
Pairwise Comparisons
Dependent Variable:p s 5 &
95% Confidence Interval for
Mean Difference Difference
My Q) (1-J) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -9.125-" .076 .000 -9.277- -8.973-
12-Days -12.500-" .076 .000 -12.652- -12.348-
8-Days 4-Days 9.125" .076 .000 8.973 9.277
12-Days -3.375-" .076 .000 -3.527- -3.223-
12-Days 4-Days 12.500" .076 .000 12.348 12.652
8-Days 3.375" .076 .000 3.223 3.527

Based on estimated marginal means
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Pairwise Comparisons

Dependent Variable:e);‘b):‘%

95% Confidence Interval for
Mean Difference Difference’
My Q) e (1-3) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -9.125-" 076 .000 -9.277- -8.973-
12-Days -12.500-" .076 .000 -12.652- -12.348-
8-Days 4-Days 9.125" .076 .000 8.973 9.277
12-Days -3.375-" .076 .000 -3.527- -3.223-
12-Days 4-Days 12.500 .076 .000 12.348 12.652
8-Days 3.375" .076 .000 3.223 3.527

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable:a s 5 &

Sum of Squares df Mean Square F Sig.
Contrast 2007.250 2 1003.625 14452.200 .000
Error 4.167 60 .069

The F tests the effect of (3. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. paliiiall
Estimates
Dependent Variable:p s 5 &

95% Confidence Interval
aliiul Mean Std. Error Lower Bound Upper Bound
50 3.000 .062 2.876 3.124
100 6.778 .062 6.654 6.902
150 8.556 .062 8.431 8.680
200 10.500 .062 10.376 10.624
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Pairwise Comparisons

Dependent Variable:e;;\bj-'\e
95% Confidence Interval for

) ) Mean Difference Difference®

saldiual - Galdiil) (1-J) Std. Error Sig.? Lower Bound Upper Bound

50 100 -3.778-" .088 .000 -3.953- -3.602-
150 -5.556-" .088 .000 -5.731- -5.380-
200 -7.500-" .088 .000 -7.676- -7.324-

100 50 3.778" .088 .000 3.602 3.953
150 -1.778-" .088 .000 -1.953- -1.602-
200 -3.722-" .088 .000 -3.898- -3.547-

150 50 5.556" .088 .000 5.380 5.731
100 1.778" .088 .000 1.602 1.953
200 -1.944-" .088 .000 -2.120- -1.769-

200 50 7.500" .088 .000 7.324 7.676
100 3.722" .088 .000 3.547 3.898
150 1.944" .088 .000 1.769 2.120

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Dependent Variable:p s s &

Univariate Tests

Sum of Squares df Mean Square F Sig.
Contrast 549.819 3 183.273 2639.133 .000
Error 4,167 60 .069

The F tests the effect of ualiiuall, This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.
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palial) * a3l 3

Dependent Variable:p s s &
95% Confidence Interval

el alii) Mean Std. Error Lower Bound Upper Bound

4-Days 50 -3.553E-15 .108 -.215- 215
100 -3.553E-15 .108 -.215- 215
150 -3.109E-15 .108 -.215- 215
200 -3.553E-15 .108 -.215- 215

8-Days 50 -2.720E-15 .108 -.215- 215
100 9.333 .108 9.118 9.549
150 11.667 .108 11.451 11.882
200 15.500 .108 15.285 15.715

12-Days 50 9.000 .108 8.785 9.215
100 11.000 .108 10.785 11.215
150 14.000 .108 13.785 14.215
200 16.000 .108 15.785 16.215

125




Univariate Analysis of Variance

Descriptive Statistics

Dependent Variable:J s
e ) (aliiull Mean Std. Deviation N
4-Days 50 .00 .000 6

100 .00 .000 6

150 2.00 .000 6

200 5.00 .000 6

Total 1.75 2.090 24
8-Days 50 8.00 .000 6

100 9.00 .000 6

150 11.67 516 6

200 14.00 .000 6

Total 10.67 2.408 24
12-Days 50 12.00 .000 6

100 14.00 .000 6

150 16.00 .000 6

200 17.33 516 6

Total 14.83 2.078 24
Total 50 6.67 5.134 18

100 7.67 5.961 18

150 9.89 6.028 18

200 12.11 5.368 18

Total 9.08 5.907 72

Tests of Between-Subjects Effects
Dependent Variable:J s3t)
Type 1l Sum of

Source Squares df Mean Square F Sig.
Corrected Model 2474833 11 224.985 5062.159 .000
Intercept 5940.500 1 5940.500 133661.250 .000
e 2144.333 2 1072.167 24123.750 .000
aliill 317.944 3 105.981 2384.583 .000
il # ¢y 3l 12.556 6 2.093 47.083 .000
Error 2.667 60 .044
Total 8418.000 72
Corrected Total 2477.500 71
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Tests of Between-Subjects Effects

Dependent Variable:J sl

Type I11 Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2474.833° 11 224.985 5062.159 .000
Intercept 5940.500 1 5940.500 133661.250 .000
e 2144333 2 1072.167 24123.750 .000
bl 317.944 3 105.981 2384.583 .000
bl * Gl 12.556 6 2.093 47.083 .000
Error 2.667 60 .044
Total 8418.000 72
Corrected Total 2477.500 71

a. R Squared = .999 (Adjusted R Squared = .999)

Estimated Marginal Means

1. el
Estimates
Dependent Variable:J s
95% Confidence Interval

ol Mean Std. Error Lower Bound Upper Bound
4-Days 1.750 .043 1.664 1.836
8-Days 10.667 .043 10.581 10.753
12-Days 14.833 .043 14.747 14.919

Dependent Variable:J i)

Pairwise Comparisons

95% Confidence Interval for
Mean Difference Difference®
)N (@) e (1-9) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -8.917-" .061 .000 -9.038- -8.795-
12-Days -13.083-" .061 .000 -13.205- -12.962-
8-Days 4-Days 8.917" .061 .000 8.795 9.038
12-Days -4.167-" .061 .000 -4.288- -4.045-
12-Days 4-Days 13.083" .061 .000 12.962 13.205
8-Days 4,167 .061 .000 4.045 4.288

Based on estimated marginal means
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Pairwise Comparisons

Dependent Variable:J sl
95% Confidence Interval for
Mean Difference Difference’
My Q) e (1-3) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -8.917-" 061 .000 -9.038- -8.795-
12-Days -13.083-" .061 .000 -13.205- -12.962-
8-Days 4-Days 8.917" .061 .000 8.795 9.038
12-Days -4.167- .061 .000 -4.288- -4.045-
12-Days 4-Days 13.083" .061 .000 12.962 13.205
8-Days 4.167" .061 .000 4.045 4.288

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable:J s

Sum of Squares df Mean Square F Sig.
Contrast 2144.333 2 1072.167 24123.750 .000
Error 2.667 60 .044

The F tests the effect of (3. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. paliiuall
Estimates
Dependent Variable:J s
95% Confidence Interval
il Mean Std. Error Lower Bound Upper Bound
50 6.667 .050 6.567 6.766
100 7.667 .050 7.567 7.766
150 9.889 .050 9.789 9.988
200 12.111 .050 12.012 12.211
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Pairwise Comparisons

Dependent Variable:J sl
95% Confidence Interval for

0 ) Mean Difference Difference’

galdiual  Galdiil) (1-) Std. Error Sig.? Lower Bound Upper Bound

50 100 -1.000-" .070 .000 -1.141- -.859-
150 -3.222-" .070 .000 -3.363- -3.082-
200 -5.444-" .070 .000 -5.585- -5.304-

100 50 1.000" .070 .000 .859 1.141
150 -2.222-" .070 .000 -2.363- -2.082-
200 -4.444-" .070 .000 -4.585- -4.304-

150 50 3.222" .070 .000 3.082 3.363
100 2.222" .070 .000 2.082 2.363
200 -2.222-" .070 .000 -2.363- -2.082-

200 50 5.444" .070 .000 5.304 5.585
100 4.444" .070 .000 4.304 4.585
150 2.222" .070 .000 2.082 2.363

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable:J s

Sum of Squares df Mean Square F Sig.
Contrast 317.944 3 105.981 2384.583 .000
Error 2.667 60 .044

The F tests the effect of ualiiuall, This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.
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Dependent Variable:J sl

oaliiuall * a3l 3

95% Confidence Interval

el saliiudl Mean Std. Error Lower Bound Upper Bound
4-Days 50 .000 .086 -172- 172
100 2.220E-15 .086 -172- 172
150 2.000 .086 1.828 2172
200 5.000 .086 4.828 5.172
8-Days 50 8.000 .086 7.828 8.172
100 9.000 .086 8.828 9.172
150 11.667 .086 11.495 11.839
200 14.000 .086 13.828 14.172
12-Days 50 12.000 .086 11.828 12.172
100 14.000 .086 13.828 14.172
150 16.000 .086 15.828 16.172
200 17.333 .086 17.161 17.505
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Univariate Analysis of Variance

Descriptive Statistics

Dependent Variable:e;;\b)'-'\e
e ) (aliiull Mean Std. Deviation N
4-Days 50 3.50 .548 6

100 5.50 .548 6

150 7.33 516 6

200 8.00 .000 6

Total 6.08 1.840 24
8-Days 50 10.00 .000 6

100 12.00 .000 6

150 14.00 .000 6

200 15.50 .548 6

Total 12.88 2.133 24
12-Days 50 14.00 .000 6

100 16.00 .000 6

150 18.00 .000 6

200 25.00 .000 6

Total 18.25 4.235 24
Total 50 9.17 4.462 18

100 11.17 4.462 18

150 13.11 4.536 18

200 16.17 7.164 18

Total 12.40 5.789 72

Tests of Between-Subjects Effects
Dependent Variable:a sl 5 i
Type Il Sum of

Source Squares df Mean Square F Sig.
Corrected Model 2373.486° 11 215.771 2219.364 .000
Intercept 11075.681 1 11075.681 113921.286 .000
e 1784.361 2 892.181 9176.714 .000
aliiul 480.042 3 160.014 1645.857 .000
il * g 5l 109.083 6 18.181 187.000 .000
Error 5.833 60 .097
Total 13455.000 72
Corrected Total 2379.319 71

a. R Squared = .998 (Adjusted R Squared =.997)
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Estimated Marginal Means

1 o
Estimates
Dependent Variable:e;;\b)'-'\e
95% Confidence Interval

el Mean Std. Error Lower Bound Upper Bound
4-Days 6.083 .064 5.956 6.211
8-Days 12.875 .064 12.748 13.002
12-Days 18.250 .064 18.123 18.377

Pairwise Comparisons

Dependent Variable:a s 5 &

95% Confidence Interval for
Mean Difference Difference®
My @ e (1-J) Std. Error Sig. Lower Bound Upper Bound
4-Days 8-Days -6.792-" .090 .000 -6.972- -6.612-
12-Days -12.167-" .090 .000 -12.347- -11.987-
8-Days 4-Days 6.792" .090 000 6.612 6.972
12-Days -5.375-" .090 .000 -5.555- -5.195-
12-Days 4-Days 12.167" .090 .000 11.987 12.347
8-Days 5.375 .090 .000 5.195 5.5655

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable:p s s &

Sum of Squares df Mean Square F Sig.
Contrast 1784.361 2 892.181 9176.714 .000
Error 5.833 60 .097

The F tests the effect of (3. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.
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2. Laliiedl

Estimates
Dependent Variable:e);‘b):‘%
95% Confidence Interval
aliiull Mean Std. Error Lower Bound Upper Bound
50 9.167 .073 9.020 9.314
100 11.167 .073 11.020 11.314
150 13.111 .073 12.964 13.258
200 16.167 .073 16.020 16.314
Pairwise Comparisons
Dependent Variable:a s 5 &
95% Confidence Interval for
0] ) Mean Difference Difference®
paldindl  jaliiuall (1-J) Std. Error Sig.? Lower Bound Upper Bound
50 100 -2.000-" 104 .000 -2.208- -1.792-
150 -3.944-" .104 .000 -4.152- -3.737-
200 -7.000-" 104 .000 -7.208- -6.792-
100 50 2.000" 104 .000 1.792 2.208
150 -1.944-" 104 .000 -2.152- -1.737-
200 -5.000-" .104 .000 -5.208- -4.792-
150 50 3.944 104 .000 3.737 4.152
100 1.944" 104 .000 1.737 2.152
200 -3.056-" 104 .000 -3.263- -2.848-
200 50 7.000" 104 .000 6.792 7.208
100 5.000" 104 .000 4.792 5.208
150 3.056" 104 .000 2.848 3.263

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Dependent Variable:e);‘b):‘%

Univariate Tests

Sum of Squares df Mean Square F Sig.
Contrast 480.042 3 160.014 1645.857 .000
Error 5.833 60 .097

The F tests the effect of (laiuall, This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.
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aliiaal) * Gl

Dependent Variable:e);‘b):‘%
95% Confidence Interval

el saliiud) Mean Std. Error Lower Bound Upper Bound

4-Days 50 3.500 127 3.245 3.755
100 5.500 127 5.245 5.755
150 7.333 127 7.079 7.588
200 8.000 127 7.745 8.255

8-Days 50 10.000 27 9.745 10.255
100 12.000 127 11.745 12.255
150 14.000 127 13.745 14.255
200 15.500 127 15.245 15.755

12-Days 50 14.000 127 13.745 14.255
100 16.000 127 15.745 16.255
150 18.000 127 17.745 18.255
200 25.000 127 24.745 25.255

Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
e 1 4-Days 24
2 8-Days 24
3 12-Days 24
saliiadl 1 50 18
2 100 18
3 150 18
4 200 18
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Descriptive Statistics

Dependent Variable:J_slise

e il Mean Std. Deviation

4-Days 50 9.67 516 6
100 11.00 .000 6
150 13.33 516 6
200 14.00 .000 6
Total 12.00 1.818 24

8-Days 50 12.00 .000 6
100 14.00 .000 6
150 16.00 .000 6
200 14.00 .000 6
Total 14.00 1.445 24

12-Days 50 12.00 .000 6
100 14.00 .000 6
150 16.50 548 6
200 18.00 .000 6
Total 15.13 2.365 24

Total 50 11.22 1.166 18
100 13.00 1.455 18
150 15.28 1.487 18
200 15.33 1.940 18
Total 13.71 2.292 72
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Tests of Between-Subjects Effects

Dependent Variable:J_slise

Type I11 Sum of
Source Squares df Mean Square F Sig.
Corrected Model 368.708° 11 33,519 482.673 .000
Intercept 13530.125 1 13530.125 194833.800 .000
e 120.250 2 60.125 865.800 .000
bl 212.153 3 70.718 1018.333 .000
bl * Gl 36.306 6 6.051 87.133 .000
Error 4.167 60 .069
Total 13903.000 72
Corrected Total 372.875 71

a. R Squared = .989 (Adjusted R Squared =.987)

Estimated Marginal Means

1. e
Estimates
Dependent Variable:J st
95% Confidence Interval
ol Mean Std. Error Lower Bound Upper Bound
4-Days 12.000 .054 11.892 12.108
8-Days 14.000 .054 13.892 14.108
12-Days 15.125 .054 15.017 15.233
Pairwise Comparisons
Dependent Variable:J st
95% Confidence Interval for
Mean Difference Difference®
My @) (1-J) Std. Error Sig. Lower Bound Upper Bound
4-Days 8-Days -2.000-" .076 .000 -2.152- -1.848-
12-Days -3.125-" .076 .000 -3.277- -2.973-
8-Days 4-Days 2.000 .076 .000 1.848 2.152
12-Days -1.125-" .076 .000 -1.277- -.973-
12-Days 4-Days 3.125 .076 .000 2.973 3.277
8-Days 1.125" .076 .000 .973 1.277

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univar

iate Tests

136




Dependent Variable:d s

Sum of Squares df Mean Square F Sig.
Contrast 120.250 2 60.125 865.800 .000
Error 4.167 60 .069

The F tests the effect of (s ). This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. salaiiull
Estimates
Dependent Variable:J st
95% Confidence Interval
bl Mean Std. Error Lower Bound Upper Bound
50 11.222 062 11.098 11.346
100 13.000 .062 12.876 13.124
150 15.278 .062 15.154 15.402
200 15.333 .062 15.209 15.458
Pairwise Comparisons
Dependent Variable:J slize
95% Confidence Interval for
0) ) Mean Difference Difference’
galdiudl  paliiuall (1-J) Std. Error Sig.? Lower Bound Upper Bound
50 100 -1.778-" .088 .000 -1.953- -1.602-
150 -4.056-" .088 .000 -4.231- -3.880-
200 -4.111-" .088 .000 -4.287- -3.935-
100 50 1.778" .088 .000 1.602 1.953
150 -2.278-" .088 .000 -2.453- -2.102-
200 -2.333-" .088 .000 -2.509- -2.158-
150 50 4,056" .088 .000 3.880 4231
100 2.278" .088 .000 2.102 2.453
200 -.056- .088 .529 -.231- 120
200 50 41117 .088 .000 3.935 4.287
100 2.333" .088 .000 2.158 2.509
150 .056 .088 .529 -.120- 231
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Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable:J_slise

Sum of Squares df Mean Square Sig.
Contrast 212.153 3 70.718 1018.333 .000
Error 4.167 60 .069

The F tests the effect of <laiwall. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

oaliiaal * a3l
Dependent Variable:J st
95% Confidence Interval
e ) aliiual Mean Std. Error Lower Bound Upper Bound
4-Days 50 9.667 .108 9.451 9.882
100 11.000 .108 10.785 11.215
150 13.333 .108 13.118 13.549
200 14.000 .108 13.785 14.215
8-Days 50 12.000 .108 11.785 12.215
100 14.000 .108 13.785 14.215
150 16.000 .108 15.785 16.215
200 14.000 .108 13.785 14.215
12-Days 50 12.000 .108 11.785 12.215
100 14.000 .108 13.785 14.215
150 16.500 .108 16.285 16.715
200 18.000 .108 17.785 18.215
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Univariate Analysis of VVariance

Descriptive Statistics

Dependent Variable:J s

e ) aliiuall Mean Std. Deviation

4-Days 50 9.00 .894 6
100 11.33 516 6
150 13.50 .548 6
200 14.50 .548 6
Total 12.08 2.244 24

8-Days 50 10.00 .000 6
100 12.00 .000 6
150 14.00 .000 6
200 16.00 .000 6
Total 13.00 2.284 24

12-Days 50 10.00 .000 6
100 12.00 .000 6
150 14.00 .000 6
200 16.00 .000 6
Total 13.00 2.284 24

Total 50 9.67 .686 18
100 11.78 428 18
150 13.83 .383 18
200 15.50 .786 18
Total 12.69 2.281 72

Tests of Between-Subjects Effects

139




Dependent Variable:J st

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 360.944° 11 32.813 236.255 .000
Intercept 11602.722 1 11602.722 83539.600 .000
el 13.444 2 6.722 48.400 .000
aliiull 345.167 3 115.056 828.400 .000
il * a3l 2.333 6 .389 2.800 .018
Error 8.333 60 139
Total 11972.000 72
Corrected Total 369.278 71

a. R Squared = .977 (Adjusted R Squared = .973)

Estimated Marginal Means

1. el
Estimates
Dependent Variable:J s
95% Confidence Interval
ol Mean Std. Error Lower Bound Upper Bound
4-Days 12.083 .076 11.931 12.236
8-Days 13.000 .076 12.848 13.152
12-Days 13.000 .076 12.848 13.152
Pairwise Comparisons
Dependent Variable:J s
95% Confidence Interval for
Mean Difference Difference
My Q) (1-J) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -917-" .108 .000 -1.132- -.701-
12-Days -917- .108 .000 -1.132- -.701-
8-Days 4-Days 917" .108 .000 701 1.132
12-Days 2.572E-15 .108 1.000 -.215- 215
12-Days 4-Days 917" .108 .000 .701 1.132
8-Days -2.572E-15 .108 1.000 -.215- 215

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univar

Dependent Variable:J st

iate Tests
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Sum of Squares df Mean Square F Sig.
Contrast 13.444 2 6.722 48.400 .000
Error 8.333 60 .139

The F tests the effect of (3. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. salaiiull
Estimates
Dependent Variable:J s
95% Confidence Interval
aliiul Mean Std. Error Lower Bound Upper Bound
50 9.667 .088 9.491 9.842
100 11.778 .088 11.602 11.953
150 13.833 .088 13.658 14.009
200 15.500 .088 15.324 15.676
Pairwise Comparisons
Dependent Variable:J s
95% Confidence Interval for
0) ) Mean Difference Difference’
galdiudl  Galdiil) (1-J) Std. Error Sig.? Lower Bound Upper Bound
50 100 -2.111-" 124 .000 -2.360- -1.863-
150 -4.167-" 124 .000 -4.415- -3.918-
200 -5.833-" 124 .000 -6.082- -5.585-
100 50 2111 124 .000 1.863 2.360
150 -2.056-" 124 .000 -2.304- -1.807-
200 -3.722-" 124 .000 -3.971- -3.474-
150 50 4.167" 124 .000 3.918 4.415
100 2.056 124 .000 1.807 2.304
200 -1.667-" 124 .000 -1.915- -1.418-
200 50 5.833" 124 .000 5.585 6.082
100 3.722" 124 .000 3.474 3.971
150 1.667" 124 .000 1.418 1.915
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Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable:J s

Sum of Squares df Mean Square F Sig.
Contrast 345.167 3 115.056 828.400 .000
Error 8.333 60 .139

The F tests the effect of u<liiuall, This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

palddadl * a3l 3
Dependent Variable:J i)
95% Confidence Interval
e ) Caliiall Mean Std. Error Lower Bound Upper Bound
4-Days 50 9.000 152 8.696 9.304
100 11.333 152 11.029 11.638
150 13.500 152 13.196 13.804
200 14.500 152 14.196 14.804
8-Days 50 10.000 152 9.696 10.304
100 12.000 152 11.696 12.304
150 14.000 152 13.696 14.304
200 16.000 152 15.696 16.304
12-Days 50 10.000 152 9.696 10.304
100 12.000 152 11.696 12.304
150 14.000 152 13.696 14.304
200 16.000 152 15.696 16.304
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Univariate Analysis of Variance

Dependent Variable: () siw!

Descriptive Statistics

e ) palaiuall Mean Std. Deviation N
4-Days 50 8.50 .548 6
100 10.50 .548 6
150 11.50 .548 6
200 13.50 .548 6
Total 11.00 1.911 24
8-Days 50 11.00 .000 6
100 13.00 .000 6
150 15.50 .548 6
200 16.67 516 6
Total 14.04 2.274 24
12-Days 50 12.00 .000 6
100 14.00 .000 6
150 16.00 .000 6
200 18.00 .000 6
Total 15.00 2.284 24
Total 50 10.50 1.543 18
100 12.50 1.543 18
150 14.33 2.114 18
200 16.06 1.984 18
Total 13.35 2.738 72
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Dependent Variable: () siw!

Tests of Between-Subjects Effects

Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 523.486° 11 47.590 323.250 .000
Intercept 12826.681 1 12826.681 87124.623 .000
el 209.361 2 104.681 711.038 .000
aliiull 308.375 3 102.792 698.208 .000
il * a5l 5.750 6 .958 6.509 .000
Error 8.833 60 47
Total 13359.000 72
Corrected Total 532.319 71

a. R Squared = .983 (Adjusted R Squared =.980)

Estimated Marginal Means

1. o
Estimates
Dependent Variable: () siw!
95% Confidence Interval

e ) Mean Std. Error Lower Bound Upper Bound
4-Days 11.000 .078 10.843 11.157
8-Days 14.042 .078 13.885 14.198
12-Days 15.000 .078 14.843 15.157

Dependent Variable: () siw!

Pairwise Comparisons

95% Confidence Interval for
Mean Difference Difference®
)N (@) e (1-9) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -3.042-" A11 .000 -3.263- -2.820-
12-Days -4.000-" A11 .000 -4.222- -3.778-
8-Days 4-Days 3.042" A11 .000 2.820 3.263
12-Days -.958-" 111 .000 -1.180- -.737-
12-Days  4-Days 4.000" 411 .000 3.778 4.222
8-Days 958" 111 .000 737 1.180

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests
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Dependent Variable: () st

Sum of Squares df Mean Square F Sig.
Contrast 209.361 2 104.681 711.038 .000
Error 8.833 60 147

The F tests the effect of (s ). This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. paldindl
Estimates
Dependent Variable:(y_siw!

95% Confidence Interval
bl Mean Std. Error Lower Bound Upper Bound
50 10.500 .090 10.319 10.681
100 12.500 .090 12.319 12.681
150 14.333 .090 14.152 14514
200 16.056 .090 15.875 16.236

Dependent Variable: () siw!

Pairwise Comparisons

95% Confidence Interval for

0) ) Mean Difference Difference’

galdiudl  paliiuall (1-J) Std. Error Sig.? Lower Bound Upper Bound

50 100 -2.000-" 128 .000 -2.256- -1.744-
150 -3.833-" 128 .000 -4.089- -3.577-
200 -5.556-" 128 .000 -5.811- -5.300-

100 50 2.000" 128 .000 1.744 2.256
150 -1.833-" 128 .000 -2.089- -1.577-
200 -3.556-" 128 .000 -3.811- -3.300-

150 50 3.833" 128 .000 3.577 4.089
100 1.833" 128 .000 1.577 2.089
200 -1.722-" 128 .000 -1.978- -1.466-

200 50 5.556" 128 .000 5.300 5.811
100 3.556" 128 .000 3.300 3.811
150 1.722" 128 .000 1.466 1.978

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).
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Univariate Tests
Dependent Variable: () siw!

Sum of Squares df Mean Square F Sig.
Contrast 308.375 3 102.792 698.208 .000
Error 8.833 60 147

The F tests the effect of (laiuall, This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

aliiuall ¥ a3l 3
Dependent Variable:(y_siw!
95% Confidence Interval
e ) Caliiuall Mean Std. Error Lower Bound Upper Bound
4-Days 50 8.500 157 8.187 8.813
100 10.500 157 10.187 10.813
150 11.500 157 11.187 11.813
200 13.500 157 13.187 13.813
8-Days 50 11.000 157 10.687 11.313
100 13.000 157 12.687 13.313
150 15.500 157 15.187 15.813
200 16.667 157 16.353 16.980
12-Days 50 12.000 157 11.687 12.313
100 14.000 157 13.687 14.313
150 16.000 157 15.687 16.313
200 18.000 157 17.687 18.313
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Univariate Analysis of Variance

Descriptive Statistics

Dependent Variable:e);‘b):‘%
e il Mean Std. Deviation N
4-Days 50 14.00 .000 6

100 10.67 516 6

150 16.50 .548 6

200 19.00 .894 6

Total 15.04 3.196 24
8-Days 50 17.00 .000 6

100 19.00 .000 6

150 20.50 .548 6

200 22.67 516 6

Total 19.79 2.146 24
12-Days 50 17.00 .000 6

100 19.00 .000 6

150 21.50 .548 6

200 23.00 .000 6

Total 20.13 2.365 24
Total 50 16.00 1.455 18

100 16.22 4.052 18

150 19.50 2.282 18

200 21.56 1.947 18

Total 18.32 3.476 72

Tests of Between-Subjects Effects
Dependent Variable:a sl 5 i
Type Il Sum of

Source Squares df Mean Square F Sig.
Corrected Model 846.486" 11 76.953 413.480 .000
Intercept 24163.347 1 24163.347 129832.910 .000
e 388.111 2 194.056 1042.687 .000
aliiull 389.597 3 129.866 697.786 .000
aldiuall * a3l 68.778 6 11.463 61.592 .000
Error 11.167 60 .186
Total 25021.000 72
Corrected Total 857.653 71

a. R Squared = .987 (Adjusted R Squared = .985)
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Estimated Marginal Means

1 o
Estimates
Dependent Variable:e;;\b)'-'\e
95% Confidence Interval

el Mean Std. Error Lower Bound Upper Bound
4-Days 15.042 .088 14.866 15.218
8-Days 19.792 .088 19.616 19.968
12-Days 20.125 .088 19.949 20.301

Pairwise Comparisons

Dependent Variable:a s 5 &

95% Confidence Interval for
Mean Difference Difference®
My N @ e (1-J) Std. Error Sig.? Lower Bound Upper Bound
4-Days 8-Days -4.750-" 125 .000 -4.999- -4.501-
12-Days -5.083-" 125 .000 -5.332- -4.834-
8-Days 4-Days 4.750" 125 .000 4.501 4.999
12-Days -.333-" 125 .010 -.582- -.084-
12-Days  4-Days 5.083" 125 .000 4.834 5.332
8-Days 333" 125 .010 .084 .582

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Dependent Variable:a sl 5 i

Univariate Tests

Sum of Squares df Mean Square F Sig.
Contrast 388.111 2 194.056 1042.687 .000
Error 11.167 60 .186

The F tests the effect of (3. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.
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2. Laliiedl

Estimates
Dependent Variable:p s s &
95% Confidence Interval
bl Mean Std. Error Lower Bound Upper Bound
50 16.000 102 15.797 16.203
100 16.222 102 16.019 16.426
150 19.500 102 19.297 19.703
200 21.556 .102 21.352 21.759
Pairwise Comparisons
Dependent Variable:p s s &
95% Confidence Interval for
0) ) Mean Difference Difference’
paldindl paliiul) (1-J) Std. Error Sig.? Lower Bound Upper Bound
50 100 -.222- 144 128 -.510- .065
150 -3.500-" 144 .000 -3.788- -3.212-
200 -5.556-" 144 .000 -5.843- -5.268-
100 50 222 144 128 -.065- 510
150 -3.278-" 144 .000 -3.565- -2.990-
200 -5.333-" 144 .000 -5.621- -5.046-
150 50 3.500" 144 .000 3.212 3.788
100 3.278" 144 .000 2.990 3.565
200 -2.056-" 144 .000 -2.343- -1.768-
200 50 5.556" 144 .000 5.268 5.843
100 5.333" 144 .000 5.046 5.621
150 2.056" 144 .000 1.768 2.343

Based on estimated marginal means

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

*. The mean difference is significant at the .05 level.

Dependent Variable:e);‘b):‘%

Univariate Tests

Sum of Squares df Mean Square F Sig.
Contrast 389.597 3 129.866 697.786 .000
Error 11.167 60 .186

The F tests the effect of u<alaiwall This test is based on the linearly independent

pairwise comparisons among the estimated marginal means.
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1. oaliiaal) * ¢l
Dependent Variable:e);‘b):‘%
95% Confidence Interval
el saliiud) Mean Std. Error Lower Bound Upper Bound
4-Days 50 14.000 176 13.648 14.352
100 10.667 176 10.314 11.019
150 16.500 176 16.148 16.852
200 19.000 176 18.648 19.352
8-Days 50 17.000 176 16.648 17.352
100 19.000 176 18.648 19.352
150 20.500 176 20.148 20.852
200 22.667 176 22.314 23.019
12-Days 50 17.000 176 16.648 17.352
100 19.000 176 18.648 19.352
150 21.500 176 21.148 21.852
200 23.000 176 22.648 23.352
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Univariate Analysis of Variance

Descriptive Statistics
Dependent Variable:Jxh!, i)

e ) (bl Mean Std. Deviation N
4-Days 50 6.50 548 6
100 9.50 .548 6
150 11.00 .000 6
200 12.00 .000 6
Total 9.75 2.152 24
8-Days 50 9.50 .548 6
100 11.67 516 6
150 13.50 .548 6
200 15.50 .548 6
Total 12.54 2.322 24
12-Days 50 15.33 516 6
100 16.50 .548 6
150 17.50 .548 6
200 18.50 .548 6
Total 16.96 1.301 24
Total 50 10.44 3.807 18
100 12.56 3.053 18
150 14.00 2.787 18
200 15.33 2.765 18
Total 13.08 3.567 72

Tests of Between-Subjects Effects

Dependent Variable:Ji) Cuiw)

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 888.833* 11 80.803 330.558 .000
Intercept 12324.500 1 12324.500 50418.409 .000
e 634.083 2 317.042 1296.989 .000
aliiull 236.611 3 78.870 322.652 .000
il * g 5l 18.139 6 3.023 12.367 .000
Error 14.667 60 244
Total 13228.000 72
Corrected Total 903.500 71

a. R Squared = .984 (Adjusted R Squared =.981)
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Estimated Marginal Means

1 o
Estimates
Dependent Variable:Jxh!, i)
95% Confidence Interval

el Mean Std. Error Lower Bound Upper Bound
4-Days 9.750 101 9.548 9.952
8-Days 12.542 101 12.340 12.744
12-Days 16.958 101 16.756 17.160

Dependent Variable:J:hl. i)

Pairwise Comparisons

95% Confidence Interval for
Mean Difference Difference®
n e A ) e A (1-J) Std. Error Lower Bound Upper Bound
4-Days 8-Days -2.792-" 143 .000 -3.077- -2.506-
12-Days -7.208-" .143 .000 -7.494- -6.923-
8-Days 4-Days 2.792" .143 .000 2.506 3.077
12-Days -4.417-" 143 .000 -4.702- -4.131-
12-Days 4-Days 7.208" .143 .000 6.923 7.494
8-Days 4417 143 .000 4.131 4.702

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Dependent Variable:Jxhl, i)

Univariate Tests

Sum of Squares df Mean Square F Sig.
Contrast 634.083 2 317.042 1296.989 .000
Error 14.667 60 244

The F tests the effect of (3. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.
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2. Laliiudl

Estimates
Dependent Variable:Jxh!, i)

95% Confidence Interval
aliiull Mean Std. Error Lower Bound Upper Bound
50 10.444 A17 10.211 10.678
100 12.556 A17 12.322 12.789
150 14.000 A17 13.767 14.233
200 15.333 17 15.100 15.566

Pairwise Comparisons

Dependent Variable: Ji) Cuiw)

95% Confidence Interval for

) ) Mean Difference Difference’

galdiudl - Galdiil) (1-J) Std. Error Sig.? Lower Bound Upper Bound

50 100 -2.111-" 165 .000 -2.441- -1.781-
150 -3.556-" .165 .000 -3.885- -3.226-
200 -4.889-" .165 .000 -5.219- -4.559-

100 50 21117 165 .000 1.781 2.441
150 -1.444-" 165 .000 -1.774- -1.115-
200 -2.778-" .165 .000 -3.107- -2.448-

150 50 3.556" 165 .000 3.226 3.885
100 1.444" 165 .000 1.115 1.774
200 -1.333-" .165 .000 -1.663- -1.004-

200 50 4.889" .165 .000 4.559 5.219
100 2,778 165 .000 2.448 3.107
150 1.333" .165 .000 1.004 1.663

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Univariate Tests

Dependent Variable: Jih) Cusiv)

Sum of Squares df Mean Square F Sig.
Contrast 236.611 3 78.870 322.652 .000
Error 14.667 60 244

The F tests the effect of u<alaiuall. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.
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oaliiendl # a3

Dependent Variable: i) Cuit)

95% Confidence Interval

el saliiud) Mean Std. Error Lower Bound Upper Bound
4-Days 50 6.500 .202 6.096 6.904
100 9.500 .202 9.096 9.904
150 11.000 .202 10.596 11.404
200 12.000 .202 11.596 12.404
8-Days 50 9.500 .202 9.096 9.904
100 11.667 .202 11.263 12.070
150 13.500 .202 13.096 13.904
200 15.500 .202 15.096 15.904
12-Days 50 15.333 .202 14.930 15.737
100 16.500 .202 16.096 16.904
150 17.500 .202 17.096 17.904
200 18.500 .202 18.096 18.904
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The study of effect of Cladophora vadorum on growth of same Species of

Human pathogenic Bacteria

By
Amnnah Khamees Loujanqi
Supervisor
Prof. Dr. Massoud Mohammed Godeh

Abstract

This study was conducted using Cladophora vadorum , collected from the Tabelino
lakes in Benghazi. The effect of this algea was examined on the growth of four species
bacteria (Sbtaphylococcus aureus, Escherichia coli , Pseudomonas aeruginosa, Klebsilla
pneumonia) Using 5 types of organic solvents (Ethanol, acetone, methanol, petroleum
ether and ethyl acetate).

The effect of organic solvent extracts varied on the growth of the bacteria used. The
petroleum ether extract was the most effective and effective against the growth of all the
bacteria used. Ethanol, Acetone and ethyl acetate.

We have studied the effect of these extracts on the growth of bacteria. The inhibitory
effect of other bacteria was different. S.aureus were found to more sensitive by all the
organic solvent extracts used. It was found that the E.coli effect with the petroleum ether
extract was the only, effect of the bacteria P. aeruginosa in the ethanol extract and
petroleum Ether only, while bacteria K.pneumoniawere not affected by all types of
organic extracts used.

The effect of the time period for the extraction of the active substances on the growth of
bacteria has been shown the higher the duration of the extraction the more active the
dopane is produced , which increases the diameter of the inhibition zones different
concentrations of the extract (50- 100- 150- 200 pl) the greater the concentration the

greater the mean diameter of the inhibition zones .
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