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(e ganl SIS Ul anl) axe
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Ay IS Gl el Jama 381 5 e
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s 3(ealiall) saimal) a5l e ad ciline 180 @l g Gudall & ) Aled b adll z3i Ciren
A8 3 ) gy Cana g5 58 wile o (5583 Y Ja 10 Ao doaala ) il a0l a5 dlalae IS (4
4483 /533 3000 Aoy 5 S sall 2kl Slea (A adll juza s ¢(Oan s ldll Gl 5 ) BAA (e alaill
sl ) (el 18- 5l s da s ddina AT il (8 Serum Jsmaall culais 5 4883 15 304l
¢ Jotind SI 5285 (i ya] (Kits) 3alad) 3ol e 488 jall Cilasdedll a5 4 il COG all
Pl a8 Jalaall G el ¢ Gl s SIS 5 G a1 € g -l ¢S IS g AEDAN il S
A yall COGIAL (al yida) 4 sl

(a2 S Ja 100 / pile) 58518 1-6-3

Gl ghadll i) g6 5 oS ISy 1Y) il e 3acieall (1972) <Trinder s Barham 4 yha )
dian A 5SS el 4plu) Linear Chemicals , S.L. 4S & (e 3 3aladl (uldll sac aa 438 jall
sshll o

(#2 daa Ja 100 / pide) AL g piaad o<1 2-6-3

(1973)¢ Richmond & sl crua ) ad Jeas (A Jgpiad KU oy 3V Jlasl) 48y jla Cuns]
(3% <Y Stain bio laboratory 48 & (s 3 alad) sasll Jleatiuly

(Ja Ja 100 / pile) AN &y yodsl) 3-6-3

il g a2l Jeadl ey 3iV) st 48y 5k sadall ad Jome 8 2SN Cilay KY€ 5 a8
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(Jan 02 100 / &) A gl 4-6-3
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(0o 100 / o 6) bl 3 il = (0o 100 / &) U ¢yl 553

il Jslaall 5el 8

(G2s Ja 100 / p2) ASH e 51 5-6-3

i) Bl gise e 220 (1971) 0502 s Doumas Ledl JLs) () A4y yhall o e

225 Fa 0 b (38 5 5aa) S i Tae CalilSl) J laall pa (il 5 il Jslaall 5 it Jslas)

Jsdaaly bl Jslaall dpialiaioll Ciwd g ¢ paaaill J slaay A saiall Cilbhaall jlea jiia b
DAY Alslall T 5 (e sl an 5 S 535 570 (53 30 Jsha e Aisall
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£ sl 54-43 U gbed A () ) dpead B Alal) (B ) Jaa A1 ad) (g gaad) aally sadiall il (5 68 (3 9o JMa) U (4) Joa
(il Uaid) + Jas giall)

(B 3al) andt
ASI A B lalzal)
54-53 52-51 50-49 48-47 46-45 44-43
0.047+80.727 0.029+75.303 0.083+78.663 0.040+80.140 0.029+82.503 0.023+83.203 0.080+84.550 T1
0.161+80.861 0.317+75.340 0.213+78.750 0.249+80.633 0.050+82.713 0.103+83.190 0.213+84.540 T2
0.165+80.706 0.103+75.250 0.161+78.610 0.202+80.103 0.225+82.716 0.138+83.170 0.161+84.390 T3
0.075+80.714 0.075+75.210 0.051+78.660 0.110+80.083 0.057+82.720 0.069+83.150 0.083+84.463 T4
0.199+80.625 0.086+75.243 0.063+78.670 0.092+80.070 0.086+82.630 0.340+83.796 0.103+84.340 Ts5
S Foa
NS NS NS NS NS NS NS i il

il el (555 3sme (30% 500MMa) T3 sl (56% 25 dae (81 padl (g sanll el sedall saill (558 (3smsn (30 %25 JDal (T2 lila) 43l (s Alie V) 4l culac] @ (3 kanad) dlalas) 1T
ol Jonal jeddl el (558 Bsmse 50 % 100 D) TE ondll Ge % 75 dae (Ball (s sa) 5aals sedall el (555 §smasa g0 % 75 JDa) T4 el 5% 50 e (B al) (sl 5 nally
s giall Ay sine 358 29n 5 pre ) i iNLS L et (50 % 100 Jae GBI Yl
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il il (5 55 (9 samne (ge Adlide Sl sise JMal ) (A (5 ) 4l i 0l
& gam ol o V) Al (55 (B Rl zlaall Adle (8 el Jae (Bl jall (g pall ) Saally
il el e g A el A COllrall e (g Auand) 5 A (A Dy gine §9 08 ) seha
4 sina 998 G yehad (48-47 sae die (bl lacle (Blalrall (g ) ) das al Lgd
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£ sl 54-43 UM gnbaa) PR Ll (155 A ARl A ) Jaa (B ad) (g saad) Jmally padiall pall) (o 5 (3 gamna Do) 3l (5) Jgaa
(il Uaid) + Jas giall)

(B 3al) andt
(S) ) <5 Lalaal)
54-53 52-51 50-49 48-47 46-45 44-43
0.169+61.70 0.034+63.20 0.132462.40 0.161%62.30 0.069261.20 0.461£60.31 0.155+60.80 .
0.177461.57 0.057+63.17 0.167+62.34 0.10362.24 0.078;)61.13 0.519+60.29 0.135460.27 —
0.132461.30 0.086263.07 0.106+62.19 0.407+61.70 o.oszaisl.oo 0.075£59.94 0.071450.92 .
0.137461.39 0.129+63.13 0.115+62.06 0.103+61.95 0.075;.;60.90 0.184+60.06 0.213460.29 4
0.150+61.34 0.225+63.15 0.213+62.06 0.103+61.85 0.103J§60.77 0.161£60.01 0.092460.25 -
S Sha
NS NS NS NS * NS N.S L pinal

il Sl 5 55 s 0a% SO T3 el (5a% 25 Je G all (5 saad) mally yedall Ll 555 (5 ymen s %625 JSka) T2 il 41 (352 Al Y1 Adall b ¢ (5 bped) Alabae) (T 1
Gmnd) 3l il Sl (555 (b smase (e % 100 a5 el G % 75 dae a5l 5mally et il (555 GBsmase (30 % 75 U] T4 il 56% 50 e (B sal (s sandl el
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o) A€ 3-1-4
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O L o5 (Al 2adl) s (B Ay sine 358 ) seda pae (M dsaadl iy ) (Gl AIS S Asda)

Lsdal) S alall (g Ay sina (3508 s combull Zlaall jee (e saul 48-47 sadl) sele diia ol

2 Rsine (358 25y a0 pa (A Aga e AU Alalaally 5 lae dga (o A5V AR 5 Anl Y
A el i bl e () AU A i el Jand

Oomall el aill (558 (3 smane b Dla) a3 3 Clalaall (ol il il <yl
Alalaay 4)lae (anll AIS 3 Gl miiall Gaull ()5 dame (8 Lsina Sig ol (Sl el (5 5all
Gigas A sam ol gl Dl sadddl il (553 (8 smmnad AV o (I lld (5 55 3kl
Ot 3k saaly dlilales die el (5 55 (§ gamne (Y 40031 jualiall (e (andl Claldal b (i
b Aal) yealiall Ca g 4 3ala 5305 ) ol 4 gaall Cl ) el Al ) pedill Jie 003800 Al
G @ Gela (s (B A0 jualiall (e 4 sllaall Glalia V) ciia UL 5 ail) (5 55 (8 5ase
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£ sid) 54-43 U gonbas) PA Gl ALS B Alutlal) (B jmdd) Jaa (B jad) (g guad) Jmally padall jail) (655 (3 samna Pla) il (6) Jaa
(il Uaid) + Jas giall)

(&JAM‘) and|
‘;ASUﬂ\ S lalaall
54-53 52-51 50-49 48-47 46-45 44-43
0.127+49.79 0.080+53.43 0.104+51.91 0.109+51.42 0.279+48.77 0.412+47.42 0.135+45.77 T1
a
0.189+49.85 0.184+53.40 0.202+51.86 0.069+51.50 0.087+49.45 0.487+47.47 0.288+45.41 T
a
0.133+49.63 0.173+53.22 0.178+51.72 0.225+51.35 0.164+48.85 0.155+47.11 0.262+45.54 T3
b
0.126+49.56 0.167453.31 0.138+51.60 0.121+51.24 0.130+48.77 0.178+47.24 0.075+45.19 T4
b
0.176+49.52 0.259+53.26 0.230+51.61 0.138+51.10 0.144+48.90 0.164+47.20 0.121+45.33 T5
b
(8 i
N.S N.S N.S N.S * N.S N.S i giaal

bl el (555 (§smase (30% 500 T3 rdll (1% 25 Jase (81 el g sl mall pedall il (555 (§smasa (e %25 JMal (T2 . ldlia) 4 (52 uobie V) Ailel) Culael 1 (3 ksl lalae) 1 T1
ol 5omall el Hall (5 68 (3 gniia (30 % 100 IMa) i T5 ) (00 % 75 Jae (B all (g suall ) 3aally jedall paill (665 3 gauin (0 % 75 JBa) (T4 el (0% 50 Jase Bl jall (g ) 5 5alls
Gllawgiadl o Lsime G508 sy a0 i NS 005 Dsiee gsiae 2 Glbugiall Ggn Agiee $o5d sy o pdE * 0 Lmdll e % 100 dae Al
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8 Jygal) Jalas 5-1-4

Sl gl mals el il 555 G e SOl G (7) Jsaadl sy
pe A Jsaall iy 3 ¢ Al il Jalae (& palall zlaall AGlall 8 5 Sl Jas
¥ ol s ol B A1 Jysail) Jalas Jara (A (P<0.05) 4o sine 358 e
B (A Lal Ay jadll (8 Oalaall jien G bl Zlaall jee e g gl 44- 43 jee die
(P<0.05) ssina (pund jglad bl mlaall sl jee (4 46-45 jee 2ie 201 (ulal)
On Agine (358 Hseh axe ae T35 T2 (T1 SOkbaalh 4l T5 dldbaall llial
Cis T T3 Slaall s A dga (e T3 T2 Sy T2 T1 COkalall
R (e gl 48-47 s2all Gl o al vie L) 5 A) dga e TS5 T4 <Dlladll
Y Alalaally 45,0 T55 T4 ¢T3 bl mllial (5 ginall Guuaill (188 (bl =Ll
Gl sl pde xa dga 0 T T4 (T3 COllaall hn &y gina (39 8 Hsehs p2e 2
O A sine (358 ) seda pde g dga 5e T35 T2 Clalrall s T2 5 T1 Clalrall (s 4 sixeall
die Gl slal de Wl s Al dgn e T4 T3 <dladlly TS5 T4 T3 codkabadll
Asalall COlrall (g A sima (3508 (5) ek ald (bl plaall jae (e g sand 50-49 e
Axl 1) 5 sl Clalaall (1 45 sine (358 ) seba pae e A (e Al 5 AAG) 5 dal 1
e D) Jpsaill Jabaad Gl olsal vie Lol dga (e ) Alalaally 45 jlEa A3
(T55 T4 Saleall G Ay simall G581 jekai plb (bl zlaall ¢ sl 52-51 jec
Gex e T35 T2 ¢T1 o Basinad) Gl Hseh pae s chen (o T4 T3 Cdlaladll
Gsimall Guadll S8 laall jae (e & gual 54-53 ee die Ll 2l el die Wl g )A)
O st G5 ) Jseb ey daadll 8 COlbaall Aiy A0l TH Alsladll mllial
Ll s Al dga (5T T4 el 0 s sedi aie 5 ciga e T35 T2 «T1 <liladll
T5 dlebaall llal (5 sinall Cpuunill S8 13 syl ddeal alall Janall (il ol a) 2ic
Jalaal alall Jamall Gaia & Lt Lash L gl codlia) 3l g oy a8 i alaal) iy 45 5lia
A B ) ae (P Josadl) Jalaa (8 (5 sina (alaadl ) seday @llay ¢ A1) Jy sall
ud g AL daiy el (550 Led andial Al (303ally A5 jlie ($0a) (A el (5 50 iy e
LY A 18 ) ) Allad) il il (5 55 408 Jarisall 3 sl Jalaa (8 ) s il 18
4l giaY Galiaial) 5 azagll e o Al 3 seay @l 250 305 palll 555 s sma (A
Hassan s2013<Magada) gabaia¥! g aagll duniall 45 ) o shal) 3aaall LS yall e
(2017 o555 Tareen 5 2015 Aqil
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54-43 zUN) gl A A8 Sy gail) Jalea B Adall B yeddl Jaa (Bl 5 gaad) el jediall jalll (5 98 (§gamia Mol il (7) Jean

(el Uadl) + b giall) £ s

(&
aSI A < lalaad)
54-53 52-51 50-49 48-47 46-45 44-43
0.003+2.31 0.005%2.35 0.003+2.31 0.008%2.29 0.006%2.30 0.008+2.32 0.006%2.30 T1
d c c b c c
0.004+2.30 0.005+2.34 0.006%2.30 0.005+2.28 0.008%2.29 0.008+2.30 0.008+2.29 T2
c c c ab bc bc
0.003+2.29 0.005+2.33 0.008+2.29 0.005+2.27 0.005+2.28 0.003+2.31 0.008+2.29 T3
C bc bc a ab bc
0.002+2.28 0.003+2.31 0.005+2.28 0.005+2.26 0.005+2.27 0.008+2.29 0.005+2.27 T4
b b ab a a ab
0.002+2.27 0.008+2.29 0.005+2.27 0.005+2.26 0.005+2.26 0.005+2.28 0.005+2.26 TS5
a a a a a a
(6 Fsa
* * 3 * * % NS %‘,M‘

el (555 (3sme (0% 500Ma) T3 sl (50% 25 Jae (81 jad) (5 saad) el sedd) saill (555 (3 smsn (30 %25 IDha) Al Alalaalll (T2 clilia) 4l ) 5 Apobiie V) A3dall Cuaef : (5 dasll dlalas) 1 T1
Dol el el (555 B sausa (50 % 100 D) (T5 el (00 % 75 e (Bl oad) (sl 5 3xalls jedall Jaill (553 (§5masa G0 % 75 Do) (T4 el (0% 50 e (B ad) (sl 5 jrally jeidall
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de 5l clivall 2-4
5 yidl) lam 1-2-4

ol Ooaadl sl el (55 Gsame Pal Ll (8) Jsaall e Laadl
ol B (B Ay gima (35 8 ) seh are (Bl e (8 A A el e (I )
5 A Ll Ay i) 8 cdlalaal) e m gl zlaall ee (e g sl 44243 jac e
Lsine B8 Coghd Laball zlaall e (e g sl 46-45 e ne AUl Ll
sl omal pedall el (555 (3 gmane L padiul il @ ladl) mllal (P<0.05)
Lgad pasiad il COlalaall Gy sina (3558 ) seda pae ae b plapual) Alalaay 4 jlaa B )
48-47 sac die LA Luldll 330 A Wl al) (g all 5 jmadly sedall Haill (553 (3 sanna
Gms Aga o TH T4 S baall G 8380 claws dbea (A 4 gina 338 elal ald ¢ sl
T4 T3 <Obad) mlal (P<0.05) (ssime Gy Al A 0 T4 T3 SOlabadll
Ll 5_p8ll claws A (3 4y gina (398 Lagins eda Gl 5 (T25 T1 <Blaladdly 43 ie T5
T4 T3 Blalaall 0 4y sina 358 sedai pli & saud 50-49 see die Aag) )l (il 320 b
C3lalaall mdlial (g ginall (3581l 5 5 )l dga 0 T25 T1 G W sed p2e s4ga e TH
ol ¢l jal e () @,wi 52-51 sec die Wl vl Allaas 45 )i T55 T4 T3
T4s T3 Okbaall s 4ea (0 THs T4 SOklaall G Ao gina (358 el ali Lualal)
o2 Bohand) Alalaay 45 jl5a 4 gina 3y 9o TH 5 T4 ¢T3 COlaall (355 s A1 dgn (e
Gasd ) eli oAb g sl 54-53 e die aaldl Gl olpa) v Ll 58l dlew
Gsilly «sa) Aga e Thy T3 Alebaall (s dean e T5y T4 Clabaall (s &y sine
Al Gl T25 T1 osilebeally &5 5lie T55 T4 (T3 el wllial (p<0.05) s sinall
ald 5yl elaw ddial alall Jazall (uld ie Lol 388 claw (8 4 gine (5558 Lagin ek
4 jlie T4 T3 lilabaall cpula s dga 30 T T4 lilelaall G 4o sine 558 4 elas
Aduall a2 84 gine (3558 Aol Lagin pedai ol Ul 3 T2 5 T (psilalaally
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EJ,\M\ 54-43 z WY aatl dﬁsﬁﬂ\«ﬂmgﬁ;\ﬁgﬁ\éw\dﬂg&ﬂ\ ggpl\j}duf;d\fﬂ\ ngléjmd%\ﬁu(S)dj.\g
(il Uaid) + Jas giall)

(€ 5l) Sand
gAS\ A ™ Lalaal)
54-53 52-51 50-49 48-47 46-45 44-43
0.002+0.386 0.003+0.413 0.003+0.403 0.006%0.393 0.003+0.383 0.006%0.363 0.006+0.363 T1
d d d c d b
0.005+0.397 0.003#0.423 0.003+0.416 0.008+0.406 0.008+0.396 0.008+0.386 0.014+0.356 T2
cd cd cd bc cd a
0.003+0.418 0.006%0.453 0.006%0.443 0.006%0.433 0.003+0.423 0.006%0.406 0.006+0.353 T3
a a a a a a
0.004+0.412 0.006%0.443 0.006%0.433 0.003+0.426 0.003+0.413 0.005+0.400 0.015+0.360 T4
ab ab ab ab ab a
0.001+0.405 0.003+0.433 0.003+0.423 0.006%0.416 0.003+0.406 0.006%0.393 0.012+0.356 T5
bc bc bc ab bc a
* * * * * * e ..I {
N.S Z\.g 2l

4l (5 58 3 smsa 0a% 5003 T3 sondl) (510% 25 Jae (Gl all 5 sinll ) mally sedall 5aill (558 (3 smasn (30 %25 IDlal L) Adbaall 1 T2 lila] 4 () 52 Apalie V) Aailal) Cuslae | (5 ol Allas) :T1
Dol sadadll el (555 Bsae (50 % 100 ) TS el 0 % 75 dae (Boall (s saadl 5 5aals sadall aill (558 Bomne (0 % 75 o) 1T anlll 6% 50 dae (81 all (s saall el jeddll
s giall Ay gina (3358 392 g ade 5 P<0.05)). N.S & sina (5 e iat Gldass giall (A gina G908 39a g (A yadi L sae Al Cag pall # el (3 % 100 e (Sl all (5 uall
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o) 8 pa8l ) 0 8012-2-4
sl Homadl edall el (58 sanie Jlaaiul il N (9) dsand) ud
Lsine (B30 Hseh aae Jsall g I didall (8 ddlise sy jeedd) Jase el
3l s Ay Ay all 8 COlaall e o 880 ) ()5l A (P<0.05)
o coabull Zladll ee e g gl 54 L) ¢ gl 43 see (e diall da Ll e o3 A

a8 bl e (g Al 03] alal) Jinall i & gina (358 ses oo

ol hal aedl) 0380 3-2-4

SEoall (ssaal) 3 omalls sedall el (555 3 gmmne Ia) il (10) Jsaall o s
I dsadl Gaw 3 (panll jlial ol o)l a8 ARlall (8 e ll) Jae ddliA oy
On gl 54 A1 43 ee (e (bl Lead oy Sl 23al) maes (g Ay sine (358 ) sehs pae
pie aa anl il odll 5l daal ISA Brown Sk (e (alall zlaall jee
Al Ol jaes G Adiall o3 alall Jaxall (8 4 gine 5958 ) sed

) b el 388 4-2-4

ol Hmdl seddll padll 55 Bemae a) 5 (1) Jsaad) Jad

3 cmnll (bl ol 05l 8 Aidall 8 RIS ) i5a 8 s Ll e 3l

s il (8 el pies G Ay sine (B3 8 4l seb pre () are (N Jsoal) ma s

Ge g sl 54 Aad 43 ee (e panll (bl i) 00 GalEl L &5 ) 2aal gaea

Aysine (358 s pie e A adll b w3l (5l L) A (o Gl pladl e
Aal 8 bl asea ¢ deall s3g] alall Jaxall b
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54-43 U gabed A 3,80 aaadl) ¢80 (B ARal) (B L) daa Bl (g gl el padall el o 58 (Geaana Pl Ll (9) Jga
(il Uaid) + Jas giall)

()]
(SIA < lalaal)
54-53 52-51 50-49 48-47 46-45 44-43
0.013+10.920 0.012+10.103 0.012+10.703 0.029+10.803 | 0.012+11.203 | 0.011+11.150 | 0.005+11.560 .
0.015+10.908 0.011+10.060 0.034+10.720 0.011+10.790 | 0.011+11.110 | 0.017+11.203 | 0.005+11.570 —
0.017+10.907 0.023+10.090 0.023+10.690 0.014+10.783 | 0.014+11.133 | 0.017+11.190 | 0.011+11.560 .
0.014+10.900 0.017+10.103 0.005+10.680 0.011+10.770 | 0.023+11.120 | 0.017+11.180 | 0.011+11.550 4
0.014+10.899 0.023+10.080 0.011%+10.670 0.006+10.803 | 0.023+11.130 | 0.020+11.173 | 0.005+11.540 -
)
N.S N.S N.S N.S N.S N.S N.S L yinal

Smally sedall el (5 53 (5 smsa (0% 500N T3 amdll (1% 25 Jae (B all (g sinll 5 mally sedall saill (555 (3 smmnae (0 %25 Il -T2 . ldlal 44l (52 Aalgic V) diglal) Cuae |+ (5 dapad) Alalas) :T1
Jae Fall gl 5l sadall saill (558 samsn 0 % 100 Ja) T5 pdll e % 75 dae (Fal) (gl 5 alls sadall saill (5538 Bsansn (0 % 75 o) (T4 sl (5% 50 Jaa (a5
e giall G Ay sine 358 a gy pie Sxd NS wedill (e % 100
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-43 ZUN) gl DA Gand) Ul ) 0350 A ALl 8 jamdd) Jaa A1 al) g gaal) Jnally padal) Jalll (5 98 (3 9amna Mot Ll (10) ds
(il Uadd) + Jau giall) £ gamil 54

(E50al) sl
SISl < lalaad)
54-53 52-51 50-49 48-47 46-45 44-43
0.029+27.438 0.043+26.783 0.051+26.550 0.277+27.403 0.040+27.550 0.040+28.503 0.011+27 840 T1
0.028+27.419 0.020+26.843 0.063+26.570 0.037+27.083 0.028+27.620 0.034+28.470 0.011+27.930 T2
0.042+27.421 0.046+26.770 0.040+26.580 0.040+27.090 0.046+27.610 0.040+28.490 0.040+27.990 T3
0.034+27.424 0.028+26.770 0.040+26.560 0.046+27.103 0.037+27.643 0.028+28.490 0.023+27 980 T4
0.027+27.481 0.069+26.810 0.034+26.590 0.302+27.376 0.036+27.620 0.040+28.490 0.017+28.003 T5
6 Sa
N.S N.S NS N.S N.S NS N.S i il

Sl el el (5 55 (3 smane (36% 5005 T3 el (5% 25 dae Al g sl 5 jeally saddll il (555 3 ymne (30 %25 IDal (T2 . Slilia) Bl () g e V) Alall culac | (5 kaand) lalas) 1T

Jaa (Bl pall (g gall 5 aall padall aill (553 (5 gamna (10 % 100 ) :T5 el (e % 75 dae (Boall (s sunll 5 5aally jedall jaill (558 (3 snma 0 % 75 JBa) i T4 ) (0% 50 dae (Bl oall (5 aall
a6 34 )8 pers PPt

llau sial)

4 sine

XD St
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TUN) sl A Gl b o) ()30 (A ABadal) (B ) Jaa B sad) 5 o) G 5mally sadall Sl o 55 (3 gaane D) il 11) Jgss
(bl Wadd) + Jawu giall) £ gl 54-43

sf) ez
SIAY (€) i lalaall
54-53 52-51 50-49 48-47 46-45 44-43
0.031+61.603 0.031+63.016 0.040+£62.650 0.046+62.036 0.029+61.156 0.029+60.256 0.012+60.503 T1
0.012+61.577 0.012+63.003 0.028+62.610 0.020+62.043 0.020+61.173 0.014+60.233 0.017+60.403 T2
0.024+61.573 0.020+63.043 0.014+62.633 0.028+62.030 0.028+61.160 0.023+60.220 0.029+60.356 T3
0.017+£61.577 0.011+63.030 0.031+62.663 0.028+62.030 0.011+61.140 0.011+60.230 0.011£60.370 T4
0.0282+61.572 0.046+£63.010 0.020+62.643 0.035%62.026 0.040+£61.150 0.020£60.243 0.011+60.398 Ts5
S Fa
N.S N.S N.S N.S N.S N.S N.S i il

sadall il 555 (§smase (0% S0 T3 sl (1% 25 dae (81 el (g sl 3 malls edl) il (555 (5 smana (3e %25 JMal (T2 lilia) & (o0 Aol V) Adlall Culacl @ (3 k) dlas) :T1
Gl ol seddll el (558 Bsmne 00 % 100 JBa) TS el 0o % 75 e (Blal) (g saall 5 mally sedadll jaill (555 §smasa 00 % 75 Aa) i T4 ) (0% 50 dae (Al 5 seadl 5 5aally
o giall Ay gina By 8 2ga g ade i NLS: el e % 100 e S gl
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ol paly Jda 5-2-4

Gl ol jeddl el (550 Bsmae Jleriul LG (12) Jsadl mas
aex On Agiee B8 dsa g e I gl by Jilo A Adell (4 el e ()
A il 4 el aea (g ddal) s3] alall Janall A 4 giae

Sl Jda 6-2-4

Dl el el (558 Bgmase JMa) il () (13) Jsaal) B il e
O A sine (358 355 aae Baad ) Qldall Qo (8 A8l (& 0l Jae (B el (5 sl
e Lo licall Qs Giea ol L a3 3 cadll msas s Buadll 8 <BUbaall puea
o=l el Jan ol 3 (bl Zlaall see (e g osand 50-49 sad) 8 W3 A bl
& k) Aabaay 45 jlie T5 ddabaall (10 giiall anll jlécall Jidy 3 (P<0.05) s sine
Claall g dga 00 T T4 ¢T3 (T2 SObaall G 4y sine (358 4l edai Al s
Ddaall Jdal alall Jarall (84 sine §508 5n 5 p20 an (s AT 4ga 0 T4 T3 (T2 (T1
At b Sl gea (g
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54-43 U abead DA Q) Gl Jala A Allal) (B sl Jaa A1l (g gaad) §irally padal) salll (555 (§gamma BBla) il (12) Joaa
(emetil) Wadl) + Jau siall) &Ja.u\

(B 3al) andt
SIS < lalaal)
54-53 52-51 50-49 48-47 46-45 44-43
0.00020.119 | 0.0011x0.119 | 0.0011x0.115 | 0.0005+0.118 | 0.0005+0.123 | 0.0011*0.119 | 4 011 0100 .
0.0009:0.119 | 0.0008:0.119 | 0.0012:0.115 | 0.00170.118 | 0.0005:0.123 | 0.0008%0.119 | 1015 0101 —
0.0006:0.118 | 0.0020:0.119 | 0.0011%0.114 | 0.0005:0.118 | 0.0012+0.123 | 0.0005:0.118 | o o1c 0101 .
0.0008:0.119 | 0.0008:0.117 | 0.0005:0.114 | 0.00110.119 | 00015:0.123 | 0.0011*0.119 |, oreq 10 4
0.0007+0.119 | 0001740117 | 0.0011%0.114 | 0.00170.119 | 00020£0.123 | 0.00060.120 | 1050010 -
TN ]
N.S N.S N.S N.S N.S N.S N.S L pinal

bl il (568 (3 saie (0% 5003a) (T3 el (6% 25 Jaw Bl jadl (gl ) jaall jedall padll (568 (3 smmse (0 %25 Jal T2 léla) Al Oy Aalie Y didall culael (3ol Adas) - T1
ol 3 0mall jeadall Haill (568 3smsa (30 % 100 ) T5 | peadll e % 75 Jae (Bl all gaanll §5mally yedall il (553 Bsmmia 00 % 75 JDa) T4 undll (0% 50 dae (B oall (5 uall ) jaally
o siall Ay sine 358 25 s aie S8 NLS: el e % 100 dae 12l
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£ sl 54-43 UM gaba) JNA Jlal) Juda B ABdal) A ) Jaa (B ad) (g gad) 3rally padall pall) (o5 (§gmuna D) B ((13) Jgan
(il Uaid) + Jas giall)

(E50al) sl
Sl cSalaal)
54-53 52-51 50-49 48-47 46-45 44-43
0.0005:0.441 | 0.0008+0.429 | 0.00050.436 0.0011;0.456 0.0005:0.448 | 0.0005+0.452 | 00 o 4o .
0.0006+0.441 | 0.0010£0.430 | 0.0020+0.437 o.ooo§§0.455 0.0008+0.449 | 0.0011£0.452 | 001 0 4oe —
0.0004£0.440 | 0.0008£0.430 | 0.0011+0.437 0.0002;0.454 0.0005:0.451 | 0.0003£0.451 | o oooc. 0 4oe -
0.0004+0.440 | 0.0005:0.432 | 0.0020+0.435 0.00150.454 0.0014x0.448 | 0.0008+0.452 | oo 040, T4
0.0011£0.441 | 0.0017+0.431 | 0.0008+0.436 0.0006;0.452 0.0028+0.448 | 0.0005:0.453 | oo 040, 5
TR
NS NS NS * NS NS N.S Tppiaal

Domalls el el (5 53 (3 smane (0% SO T3 sl 6% 25 Jae (Bl jad) (g uall 3 malls sedall Jaill (555 (3 samna (0 %25 IOl T2 cliba) 4 (s Aabiie V1 dklall Cudae | (3 kasd) Alalaa) 1T
Jae a5l 53l el il (553 G smsa 30 % 100 SMal :T5 sl G % 75 Jae (ol adl o sl 3 malls il il (5 58 3 smnnn 10 % 75 Nl T4 sl 5% 50 Jae (o8 ol 5 goal
U giall G Ay siee (35 A s s pde (a8 NS el (0 % 100
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490 gassl) cliuall 3-4
AN ¢y gaall g I el Sl g 5 S sl8l) 1-3-4

oAl ol 5omally sedall paill (558 3 smmaa JDal Ll (14) dsaad)
O IS S iy Alidiall 5 Gaball zlaall 4 s Sl aall Cldiall 6 43k & =) Jy
o Aasime 508 Hseh are (Al Jsaall s 3 AEDEN ) saall g Jg i Sl 5 S IST)
O (b g sl 43 sae 25 alll ol el die Galall Zlaall an (8 5 SISN S 58 55
OS 3 zlaall ¢ gl 54 e die JSall Gl ¢l jal die (P<0.05) 42sine (35 40 culs
(b Calrall Ay 45 jlie Al 5 AoV Cpilalaall 4 sina o) geay g Ladi o Sl S
i,V OS5 (TS5 T4 (T3 <dleaall (o (P<0.05) Gusine (358 Lsebs o duadl
gl mally el Haill (555 (5 gme A Lot Cuaddil Al Clalaal) mllial (5 5ixa
Ao B ) ae iy pall (8 Sl 58 5 o) Ba gl s (8 ARl (G el Jae () el
O Asine 858 () Ledai pld Jy il s8I S 5 lal dAnlal) 3 pedall il (550 (3 s
IS i (b palall zlaall & sl 43 ey Gl ) ) die A el b COLlrall
Js il o8I 38 53 S8 & suil 54 jee 2ie bl 6] ) 2ie (P<0.05) (5 sime IAY)
S lalrall G g sima (3558 4l g ol ) cdall (8 el (5 50 (3 e B0l ) gy (midiy
4lae T1 Aalrall 345 sina B ) oy g Ladi jo 38 55 S Ly dduall o2 (4 T55T4 T3
G5 e At B ) a4y sina ) e 5 Liaddia J g sl 5SI 58 55 () () (T2 Alalaally
Al (& ) el 5 sadl 5 jrally sl )

O g saal 43 jae e (ull) ol jal die 4 gina (9958 Ayl ekl ald AEDN () aall S i Ll
AEMN ¢y saall 38 55 A (P<0.05) 4o size (358 D Laiy dpail) 4 Olleal) aren
o A sire B ) a5 A ye LN () gaall CuilS 3 g san) 54 e die Ll o) jal e
O Asind) G55 il o2 sels axe s dga (ge TH5 T4 @ lleally L5 )lae T1 Aeladl
e Gl S Ly AN Gl 3S 5 G 58 den e T35 T2 (T el

Aball oda A T5 5 T4 SOlbaall (g 4 gina
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A gima CUBLEAL ) gela (I sl Bl adl 5 sl ) Saadly dalrall el (553 (8 5 S ()
DSl S 53 (A Ol 138 0 gy 3B AN O saall 5 J 5 il oSI ¢ 5 S SISI (e JS S 53 (8
lanisall el (5 55 (3 smmna (pe AdbiAal) Canal) BT ) il all il 8 2laall o
O Al anll () 3 adl) & Sl lae 8 s il CDUAY) 1 jeday 1A (M)
o Sl (5 siie (Rl el ) O S5 ) (5 5 (8 s (8 B3 s sall 5 LY
N5 Sl aliaial Ji il o 3laad) AU s g 300 30y 5 e lld g (aliall laall Al
) AU Geadls Jysied Sl e S (A Jull XSy Gphll sy Al iy
2011 «0s0als Masoudi  ¢2010 «wsals oL ¢ 2007 050315 Sowbhagya

(2021 ¢ sl
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SR AN ¢y gaally Jg sl S SSslsl) B Aal) A ) Jaa (B adl g gal) Jaally sadall palll 58 e Bla) iU (14) don
(il Uadd) + Ja giall) £ gamd 54-43 U aslud

Triglyceride Cholesterol Glucose
a3 Ja 100\ o a3 Ja 100\ o a3 Ja 100\ o s
£ gl pazd) £ sl yandl g gl s =Sl
54 43 54 43 54 43
0'0341243'503 0.057+142.810 0'1841“278'303 0.461+295.110 0'0571207'130 0.051+207.75 T1
OIS gaes1a0080 | OTURETTAOS | gasergeaos | OO%OFEOTON g 3464207650 T2
0-069J—';§3'3600 0.179+142.903 0'0431“576'183 0.519+298.110 0'057i§06'510 0.479+208.303 T3
0-040’-“;43'310 0.288+142.760 0'014i§76'083 0.014+299.130 0'063i§06'250 0.461208.150 T4
009651432501 g61s140603 | OO0 | g ageia00000 | 00NN 0 3974007 506 T5
* * * e :
NS NS NS 4 giaall

Soiall el 5 5 5 smma 0a% SO T3 el 5a% 25 Jan A1 al 5l S omally saiall el 553 G smmme (n %625 ISl (T2 Ll & (352 Aualie V) el oo : (5 ksl aebas) 1
ol 3 0mall jeadall Haill (568 3sma (30 % 100 ) T5 | el e % 75 Jae (Bl all gaandl §5mally jedall jaill (553 Bsnmia 0 % 75 JDa) T4 ) (0% 50 dae (B oall (5 uall ) jaally
e giall Ay sina B 8 3sa g ade (JaS NLS: el (6 % 100 Jae Bl
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A8 O 9 ) ol g 91N 9 a5l 2-3-4

sl Somaly edall el (558 Bemase Pa) Lali U s (15) Jsaad
S 55 Al ¢ pialad) rlaall 4y gon g€l adll lin 3 Zadell & uacl) Jae ) el
B8 pae (M Jsaall Gaw 3 ¢ sehall aa e 330 (8 S (55 ) s 0l s sIST 5 (a1
‘éﬁctj.u.u\ 43 u.a\:ul\ C\AJ\JA{: u\SLAJ.\.c u,n\ésj\ ;\J;\ e Clacall sda @A;‘:Az\_um
Crasad¥l s S i gl 580 5 e IS (B (P<0.05) ssime alad) sels Jaa gl s
A jie T55 T4 T3 <Ol 3 (P<0.05) (s sinall (alas¥) 8 3 ecpl s oK
O A 0o T2 T1 Clilebeall (o &y 5ime §9 58 )b a2 ae (T2 T1 llaally
AN e T55 T4 (T3 il

Domally adall il (553 (3 smane i B ) ae s Sl o2 b (laASY] G 3 gmy 8
iyl A9IARY jualiall & el Cigas 0 Aell 3 el Jae Bl gl
Jie puall 8 28D joliae o slaie V) 1) gdall ada 28 5 5 5 A8l daaiad)
ZUY) 5 saill s Aala¥) JaY 45 eall Leilabial au dal (e Leada s s i S5 Sl
a ) sadall Lals o8 i slaiWl s zlaall ao 8 jualiall oda 31 5 Galias) I saf Las
& oadi (Al shall Caca e 3 o Al 5 ghaal A8l LN aall 8 5 e sall i gyl

(2021 «sa52ll 5 2018 cusoals Al-zamili ) Jsshall Lo (5355 30 4503300 3 ol
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bl DA SN (g pall g Col g o189 (e gl (B AR (B ) Jaa B al) (g gaad) Jmally padiall i) (g 65 (5 gane Mo LS (15) Jga
(bl Uaid) + Ja giall) £ gamd 54-43 Uiy

S Ofig Ol g 918 Ol
a1 Ja 100/ p& a1 Ja 100/ o 204100/ e
o
£ sl pand) £ sl pand) £ gauil yand)
54 43 54 43 54 43
0.020+4.57 0.024+4.64 0.012+2.34 0.016%2.38 0.009+2.24 0.008%2.60 T1
a b a b a
0.002+4.55 0.014+4.66 0.013+2.32 0.007+2.40 0.016%2.23 0.008%2.60 T2
a ab a ab a
0.001+4.40 0.010+4.69 0.008+2.26 0.006+2.42 0.007+2.14 0.004+2.27 T3
b ab b a b
0.020+4.35 0.017+4.68 0.013%2.25 0.011+2.41 0.007+2.10 0.005+2.27 T4
b ab b ab c
0.020+4.36 0.002+4.70 0.010+2.23 0.001+2.42 0.009+2.13 0.001+2.28 T5
b a b a bc
* * * NS * NS &y sinall 5 glsa

adall il (555 (3 gmna 3% 500 T3 andd) (0% 25 dae Eall (5l el el jaill (550 Bsaase 0 %25 SOl T2 lilia) & o s dalsie V) Ailal) Cudae] ¢ (3 lasd) dlalas) 1 T1
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Abstract

This experiment was conducted at the laying hens field at the
Agricultural Research and Experiment Station, Agriculture College, Al-
Muthanna University, from 15/10/2022 to 7/1/2023 for a period of 12
weeks, to study the effect of partial replacement of fermented date seed
powder with the Iraqi probiotic instead of barley to the diet, on some
productive and egg qualitative trait of laying hens. A total of 75 laying
hens ISA Brown, 43 weeks age type were used, were randomly
distributed among 5 treatments with 3 replicates, (5 birds each replicate).
The treatments were as follows: T1: (control treatment),T2: Replacing the
fermented date seeds powder with the Iragi probiotic by 25% instead the
barley to the diet. T3: replacing the fermented date seeds powder with the
Iragi probiotic by 50% instead the barley to the diet.T4: replacing the
fermented date seeds powder with the lIragi probiotic by 75% instead the
barley to the diet, and T5: replacing the fermented date seeds powder

with the Iraqgi probiotic by 100% instead the barley to the diet.

The results showed there were no significant differences (P>0.05) on
the productive traits represented by egg production ratio, egg weight, and
egg mass in all treatments in the experiment, and there was a significant
decrease (P<0.05) on feed intake, at the period from 43- 54 weeks of age
of laying hens, with a significant decrease in the general rate of feed
intake, it decreased with increasing the percentage of fermented date seed
powder with the Iragi probiotic, instead barley to the diet, compared with
the control treatment and the treatments that included a small percentage
of date seed powder to the diet, also showed significant improvement
(P<0.05) on the average feed conversion factor at 45-54 weeks of age of
laying hens, with a significant improvement in the general rate of the

food conversion factor. The significant improvement was increase with

A



the fermented date seed powder increasing instead of barley in the diet,
compared to the control and diets that included a low percentage of date

seed powder in the diets.

The results alsos indicate no significant differences (P>0.05) among the
used percentages of date seed powder fermented with the lraqi
probiotic instead of barley in the diet, on the qualitative traits of eggs
produced between treatments, represented by the relative weight of egg
shell, albumin and yolk, the index of albumin and yolk, and there was a
significant decrease (P<0.05) on some biochemical blood plasma
parameters of laying hens ( concentrations of glucose, cholesterol and
triglycerides), when measuring at the age of 54 weeks of age of laying
hens, while the significant differences appear when the measurement at
the age of 43 weeks, with a significant decrease (P<(0.05) on total
protein, albumin, and globulin when the measurement was performed
at the age of 54 weeks, while there were no significant differences for
these traits when measuring these traits at the age of 43 weeks. Also
showed a significant increase (P<0.05) on calcium and phosphorus
ratio in the treatment, which powdered date seeds fermented with the
Iragi probiotic were used instead of barley in the diet with high
percentages, compared to the low percentages when this measurement
was made at the age of 54 weeks of age of laying hens, while no
significant differences were observed between the treatments in the
experiment when the measurement at the age of 43 weeks of laying

hens.
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