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Abstract: Date palm trees (Phoenix dactylifera L.) are widely distributed in the Eastern Province 
of Kingdom of Saudi Arabia . There are more than 70 cultivars that have been grown there for ages, 
Three cultivars, namely "khalas", "Shaishi" and "Ruzaiz" have been selected from each of the two 
localities (Al-Ahsa and AI- Qatif) and subjected to isoenzymes electrophoretic analysis. Leaflets 
and roots of the three cultivars were analyzed using the PAGE techniques for the occurrence of the 
isoenzymes EST, GOT, SOD, GDH and LAP. The results show that the three cultivars differed in 
their isoenzymes pattern within the same location and between different locations. The obtained 
results also signified that the isoenzymes patterns could be used as genetic expression markers for 
the cultivars and their interactions with the environmental factors in the two locations. 
Keywords: electrophoresis, isoenzymes, cllltivars, leaflets androots, date palm (phoenix dactylifera), 
genetic marker. 
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DH Chemicals Ltd, England:
Ammonium persulphate, Polyvinylpyrolidoe 
(PVP), Sodium acetate anhydrous, Acetic acid 

Hydrochloric acid (Hel), 
Iodine, and Glutamic sodium salt. 

Win Lab. UK:
N.N- Methylene bis acrylamide, 

Glycerol GRG, O-dianisidine, 
B salt), acetyl-DL-phenylalanine ~ 

naphthylester, and L- leucyl-B-naphthylamide. 
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Hydrochloric Acid c.d:.J#JJ..I;!~1 ~ y'WI .J'i.JA 

(2 ) +~ ~L., jA (34) + 8.8 ~JJ~~.J ~ (HCI) 

/~ ammo Persulphate (15~.J7.' r~.JAi JY=-o jA 

';\1:; lJ..I-I:!~l ~ G'I.J AJh (20) + (~ ~L., jA 1 

.Tetramethyl Ethylene-Diamine (TEMED ) l.J::A~1 

...:.\':'§ll ~ "..lI..l.C.l rU ..w %4.5 ..J..=5~1 ~ L.,1 

~ (Acrylamide + (0.025 ..I;!L.,~~i ~ (0.9) :~tJl 

1J"':!..i> JY=-o jA (bis Acrylamide +(2.5.J~ ..I;!L., ~~i 

hydrochloric c.d:.J#J.J..I;!~1 ~y'WI .J'i.JA 1 (tris) 

~ ~L., jA (17 ) + 6.8 ~J.J~~.J ~ acid (HCI) 

Amm. Persulphate~.J7.' r~.JA1 JY=-o jA (0.5) + 

lJ..I-I:!~l~G'I.JAJh (10)+(~ ~L.,jA 1 /~ (15 

.TetramethyIEthylene-Diamine (TEMED) l.J::A~I'; \1:; 

u§ll FI J~I ,?,,~I ~I 4- r~IJ 

Glycine~~ ~ (14.1)+ ~ (3.0) IJ"':!..i>JY=-ol,)A 

~.)I ~J'~ (1) ~~I ~Ul,> ~J.Sl ~jJIJ 

~~I j~ rl~l,> <..!lJ~J .(8.3 ) ~ ~JJ~I 

Consort N.V. E143 ~lb ;;J.;>..J CO Parklaan 36 ,?,,~I 

~~ ~ ,?,,~I ~I iJ.,> l,)A J~I ~yl U15J 

.~L..2.5-2~1 

~~I ~ ~';~I FI ...:.~ ~ rU 
~~l,> L.,1 .(1 JJ~) (1985) AI-Helal ~I ~I 

~~I ~ l,)A ~~'il ..u.,> <I.,j~ Amylase ~~I 

...:.)6. JY=-o jA (150) 4- ~I [Y ~J rU ,?,,~I 
c.d:.J#J.J..I;!~1 ~ y'WI .J'i.JA (0.2) r.J:!..l~1 

% 1 ~ ~~ ~jJIJ 5.0 ~J.J~ ~.J ~ (HCI) 

;;)J"'" ~.J..l ~ ~L.. ti..J. <..!lJ~J ";;I~ L;.j ([/J ) 

rl~l,> ~r ~I J......:. rU <..!lJ~ ..u.,>J .~..r"-ll 

.~I JY=-o 4- ~3 ~ l,)AJ .J'i.JA 0.1 ~I~ 

..u.,> <I.,j~ Phosphorylase ~.J~~I t+d ~l,>j 
(50 ) 4- ~I ~j rU ,?,,~I ~~I ~ l,)A ~~'il 

~ y'WI .J'i.JA (0 .1) r.J:!..l~1 ...:.)6. JY=-o jA 

~.:.ulj 6.0 ~j.J~ ~.J ~ (HCI) c.d:.J#j.J..I;!~1 

jft~ F (0.33 )j ";;I~ L;.j F (1 ) ~ ~~ 

..:..,)G ti..J. cill~j Glucose-I - Phosphate ...:.l.i.....~1 ~..lbl 

.JY=-o 4- ~j ~ l,)A3 ~..r"-ll ti)J"'" ~.J..l ~ ...:.kL.. 

Sigma-Aldrich Inc., 3050 Supruce Street, USA:
Trizma base, (tris) hydroxyl methyle amino 
metane, Glycine, (TEMED) N,N ,N ,NTetranethyl
ethylenediamine, a - Ketoglutaric acid, free acid, 
and Peridoxal-5-phosphate (co decarboxylene). 

Fluka , Switzerland:
Sodium dihydrogen phosphate, Starch, Fast 
blue B salt, alpha - D-glucose-l-phosphate, 
dipottassium salt, a - naphthyl acetate, ~
nicotinamide adenine dinucleotide (~-NAD) , 

N, Phenazine methyl sulphate, and Nitroblue 
tetrazolium blue chloride (NBT). 

Merck, Germany:
Phosphoric acid, Sodium chloride, and L. aspartic 
acid. 

Seelze- Hanover, Germany:-
Pottassium iodide, and Pottassium cyanide (KeN). 

~~I d J ;;;; rl~l,> ~';~I FI ~ rU 
Polyacrylamide Gel Electrophoresis (PAGE) ';l,>~1 

(Davis , 1963) and (Ornstein, 1964) ~y-b ~ 

JY=-o ~ 4- r~1 ~J ..)-'~I ~ CO 

...:.l.i......J-9 ..l~1 FI J~I l,)A u§ll U""~'il 

%10 + (7 .25 ~J.J~ ~.JJ .J'i.JA 0.0 75) r.J:!..l~1 

0:!..JJy.l:J 1 ~ ..I;!..l.C. %2 + ([\[ ) Glycerol JJ~ 

F (200 ) ~ ...:.~I ~ rU ~J ([/J ) (PVP ) 

.JJ~I ...:.¥ l,)A F (500) J . ...:.l~:!Jyl ...:.¥ l,)A 

.....94 "pLJI ~J~I rl~l,> u.w l 4- I~ 

~ l .::.J.'ij ~ .U"" ~ 'i I JY=-o l,)A jA (1. 4 ) ~ l 

~j-'-" ~ ~11l..l (10) ti..J. "':'..ly-b3 . .....9.JJ..Li,>1 '7+.'\':'1 

~l l,;hJ1 d..tWI ~I .::.J.'ij3 .4..Jl,> ti.J3..l 10000 

~I j~ ~l '7+.'\':'~1 .::.J.'ij cill~ ..u.,> .\.S.,p-.i '7+.'\':'1 

ti..lkl rU cill~ ..u.,>j . ~L.. 24 ti..J. freeze drier ..I;!~l,> 

~ "':'..ly-bj . U""~'il JY=-o l,)A jA (0.5 ) 4- ~I~l 

~j .~11l..l ~ ti..J. 4..Jl,> ti.Jj..l 10000 ~j-'-" 

'Ajh (l00 ) J...l..o.4:' ...:.~I 

:4.."JtJl ...:.\':'§ll ~ %7.5 ~I ~ ..l1..l.C.l rU 
..I;!L.,~~1 ~ Acrylamide + (0.1 ) ..I;!L.,)L....;51 ~ (4.5) 

(Tris ) 1 1J"':!..i> JY=-o jA bis Acrylamide + (22.5) .J~ 
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(SQ) , 

ESTJ\ 

7 J 8 ~l 

~L.;JI ~ c.:.rc "L.....:..~I 
.(0.92)RF 

c.:.rc j,:j) ~ w...t:L.;.. Ij , (0. 

~, 

0::-:= 

~ 

~L.;Jlj 

~ 

~ u=l-;. -" Q 

,0.26)RF ~ d~ ("j..>J\ <GI~~ I.:f? ~'2 ~'J U""').\..;.. 

U""').\..;.. rJj .(OAl ,0.36 

~ c.:.rc l..it..;..1 ~ '("j..>J1 .l...)..c. ~ l.>-" ~I 
~w...t:L.;..1 

+ 
Ketoglutaric acid mg) + Pyridoxal 

Transaminase 
(GOT) 

Non-specific 
esterase (EST) 

Glutamate 
dehydrogenase 
(GDH) 

Super Oxide 
Dismutase 
(SOD) 

Alcohol 
dehydrogenase 
(ADH) 

Glucose-6
phosphate 
dehydrogenase 
(G6PDH) 

Malate 
dehydrogenase 
(MDH) 

Leucine
aminopeptidase 
(LAP) 

amylase 

Phosphorylase 

5-phosphate (10 mg) + Fast blue B 
salt (200 mg) + 0.2 M sodium acetate 
butter pH 5,0 (100 

a-naphthyl acetate (15 mg) + Fast 
blue B salt + 0,2 M sodium 

5,0 (90.0 ml) , 

mg) + Phenazine 
(2 mg) + Nitroblue 

tetrazolium mg) + Sodium 
(300 + 0,1 M tris\HCl 
9,0 (75 m!) 

NAD (40 mg) + Phenazine 
methosulphate (2 + Nitroblue 
tetrazolium mg) + 0.1 M tris\HCI 
buffer pH 9.0 m!) 

NAD (40 + Phenazine 
methosulphate (2 + Nitroblue 
tetrazolium + Ethanol 
m!) + 0.1 M tris\HCI buffer 9,0 

m!) 

~AD + Phenazine 
methosulphate (2 + ~itroblue 
tetrazolium (35 + Glucose-6

(100 + 0.1 M tris\HCI 
buffer pH 9,0 ml) 

N AD (40 + Phenazine 
methosulphate (2 + Nitroblue 
tetrazolium (35 mg) + L-malic acid 
(660 + 0.1 M tris\HCI buffer pH 
9.0 	 ml) 

B naphthylamide (Smg/ml 
H20) (3 ml) + 0.S5% NaCl 
(24 ml) + 0.2 M KCN (3 ml) + Fast 
blue B salt (60 + 0,2 M sodium 
acetate butter pH 5.0 (30 mJ) 

KI (0.1 + 12 (20,0 +0,1 M 
acetic acid (100.0 ml) 

KI (14 mM) + 12 (10 mM) + 0, I M 
acetic acid (l00.0 ml) 

JY~f11 	("I~I ~ 

(600) 


;;~\.bJ1 ("j=lJ 

...Gi!I ~1 

(100) + J.> (300) 

~j ("~I .J.> 


I.:u. . ' 1 • I •• '.'\" -~J" 1Jo::>\..=J _ _ 4.Aj.:>. ( ... ) 
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W~Jj 4- SODJI ..bk.l .....g).tO.1 (3) Js:...:. lJ::-!.:! 

~,~I4-~l<J~ ~J\..4.., ~L....:..~I4-~l<JI.....gl..L..o~1 

".J..4~j ·rj..::-JIl..>-"'..l~ ~l~JS ~':";q " ~I 

rj.:-JI ..l~ 0~ ~y~1 ..bL:....iJ1 l..>-'" lAl~ 4- rj.:-JI 

rY>- 6 j 8 ,~I§JI ~ ,~Ij ~L....:..~I ua)G.J 8 j 6 

~jy rY>- 5 j 6 ,~I§JI ~ ,~Ij ~L....:..~I ~ 
~L....:..~I ~ WJ:c,.1 ~j .~I§JI ~ ,~Ij ~L....:..~I 

RF ~ l:il~ ~j..::-JI ~ <GI~~ ~14-~~ 

~14-~~ ~L....:..~I ~jJ WJ:c,.1 ~j ,(0.22.0.17) 

l..1..i...a~~j,(0.76)RF~wI~ d...<>j..::-JI ~<GI~~ 

,I"j..::-J I ..l ~~ l..>-'" "L....:..~I 4- 0:::.'-" l<J I ~j ua)l;.. 

~ 1. 0 \;.;,,,,, WJ:c,.1 ~ .~jJ ~~ l..l.l:D.1 ~ 

wI~ rj.:-JI ~ ~I~~ ~jJ ~~~j ua)l;.. 

4- ~l<J1 .....gl..L..o~1 ~I ~j .(0.22 ,0.17)RF ~ 

ua )l;..~ud-.:..;,,,,, WJ:c,.l j ,I"j..::-JI..l~ ~l..>-'"~I 

RF ~wI~ rj.:-JI ~ <GI~~ ~jJj ~~~ 

~~j ua)l;.. ~ 1,0\;.;, ," WJ:c,.lj ,(0.22,0.17) 

.(0.76) ,RF ~ wI~ d...<>j.:-JI ~ ~I~~ ~jJ ~ 

~L.;...,:YI wl..a:Jjwl ,01':";, .o4-S0DJI rj>...bLQ.:,i.3 ~ 
~J.G.,HK=~~:YI~)l;..)~lj~~:YI0AJS4-~L.;J1 
j.:jJ .QS=~I ~ .HS=~~:YI ~ .QK=~I 

- .(QR=~ij.:jJ .HR= ~~:YI 

4- GDH JI ..bk.l .....g).tO.1 (4) Js:...:. lJ::-!.:! 

~l<J~ ~J\..4.., ~L....:..~I 4- ~l<J1 .....gl..L..o~1 w~Jj 

..l~ ~l ~ JS ud':"-q "" ~I ~ ,~I 4

4L:;.j 01..b..~j 'rj>. 5 ~l4 U::> Ol~ rj..::-JI l..>-'" 

..bL:....iJ1 wI~ rj.:-JI l..>-'" ~ I~~ ~t ~ ~j J=Th 
~JlA...J.l .:1..A1~1 ~ ~l:J~j ,~I ~y~1 

......g l..L..o~1 u::> 
.....gl..L..o~1 w~Jj 4- LAP JI ..bk.l (5) Js:...:. lJ::-!.:! 

~I~ ,~I4-~l<J~ ~J\..4.., "L....:..~I4-~l<J1 
~j (0.93 .0.88)RF ~ l:il~ ~y>- ~t ~.:..;,u" JS 

......g l..L..o~I u::> Lh~ ~..9:! 

~jua)l;..~WJ:c,.lj ,(O.92)RF ~wI ~ d...<>j..::-JI 

(0.83)RF~wI~d...<>j..::-JI~ ~1~~~jJ~~ 

I. ·':1 - L., "" . , . .' )l;.... WJ:c,.1 ~ 
~.r>-.~~~~JJjua ~ 

~jJ ~ WJ:c,.lj ,(0.26 ,0.17) ,RF ~ wi ~ rj.:-JI ~ 

~ wI~ rj..::-JI ~ <GI~~ ~j ua)l;.. ~~ 

.(0.41,0.36) ,RF 

RF KH KQ SH SQ RH RQ 

0.17 
OlO 
026 
0.36 
0.41 

0 .6S - ... -- - ... --- ... -
o.n - - - -_ 
0.19 ----
0.83 --- --- ---
0.88 _ - - --.. 
0..92 --- ._. __ 
0.95 __ _A --- --- --- ___ _ 

~L.;...,:YI wI_~:wwl.ol.:..-,.~,,~EST JI rj>...bL..:.l .1 ~ 
~)l;.. ,HK= ~~:YI ~~) w..,..b..4Jlj ~~:YI ~ ~L.;JI 
,QS= w..,..b..4J1 ~ ,HS= ~~:YI ~ ,QK: w..,..b..4J1 

- .(QR= ~I j.:jJ ,HR= ~~:YI j.:jJ 

__ __ .J __..:......:...~I ~<L..."l<JL., ~ \..4.., "L....:..~I ~<L..."l<JI.....gl..L..o~1 

3 u::> L..91~ rj..::-JIl..>-"'..l~ ~t ~JS ~.:..-,,,,,, ~I 

~ I~~ ~l ~ ~j J=Th 4L:;.j 01..b..)t;j '1"y>- 4 ~t 
~ tl:JL.,:..:.:....:tl · · ~I..bL:....iJ1 wl~ '·-11' . -I..:?'" .j~~Y rJ-""""u-" 

......gl..L..o~1 u::> ~J~ .:1..A1~1 

RF 

0.26 

0.43 
0.46 
0.49 
0.53 
0.55 

0.69 

0.85 

KH KQ SH SQ RH 

-

RQ 

r-

W~Jj wi ,01':";, ." 4- GOT J1 rY>- ..bk.1 .2 ~ 
ua)l;..) ~Ij ~L....:..~I l..>-'" JS 4- ~l<J1 .....gl..L..o~1 
,SH=~L....:..~I Y"~'~'~' ,KQ=~I ua)l;.. ,KH="L....:..~I 
.(RQ=w..,..b..4J1 j.:jJ ,RH=~L....:..~I j.:jJ ,SQ=~I~ 

http:rY>-..bk
http:rj>...bL
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http:WJ:c,.lj
http:WJ:c,.lj
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0-" ~';~I ~I 0.:;#1 L.... (2) JJ~ ~ 
r..PJ 1 ..\~ ~ polymorphic (~ ..\..u:;) ~)G.;.I ..\Y."J 

~b)u zymogram electrophoretic bands ~';~I 

~,~I ~~liJl L&:;~a.;..;L.;... ~L...."..~I ~~liJl 
~ liJl ~. ~L...."..~I ~ liJl p~~1-c.r - ~ -c.r ~ 

~ r1J %10 ~ ,:?1 o~IJ EST 4Aj.> ~ ~I 
~ liJl •• ~~I W- .LAP, SOD JJ d..............L-c.r ~ . . 

o~IJ EST 4Aj.> ~~I ~c.rliJl ~ ~ ~L...."..~I 

~ r1J %25 ~ ,:?i SOD ~j.>J %12.5 ~ ,:?1 
~L...."..~I ~ c.rliJl" ~ ~IJ .LAP JJ d..............L- Yo";"; .. 

~ ,:?i o~IJ EST 4Aj.> ~~I ~c.rliJl ~~ 
~l..L..oSII w~.)Jd c\:"~ ••• ~GHDJI rj.>.J.:,L....;1.4 ~ 

RF KH KQ SH SQ RH RQ 

0.25 
0.30 

0.45 -
0.51 
0.58 -

~ ~ r1J %16.67 ~ LSi SOD o~IJ 4Aj.>J %9.1 
,HK=~l....,..;.."lI1 ua)b.) ~IJ "l....,..;.."lI1 0-" JS ~ d..:.-olLJl

,:?i ~ r1 ~ LS'p-~1 ~';~I ~ ~l" .LAP ,QS=~I~,HS=~l....,..;..~I~,QK=~lua)b. 
.~I j.;-bJ ..\'.91 1~ d.:g~yl j~1 ~ ~.;1 ..bL..:.:, - .(QR=~I j.:j.) ,HR=~l....,..;..)r1 j.:j.) 

J9.i.4-1 ~ ~'~I ~I 

";J~ ~ ESTJI ..bl~:,1 ~)G.;.I (6) ~ ~ 

.....4..b.4J1 ~ 4.......liJL a.; L.;... "L...."..~I ~ 4.......liJl ~b~1
- -- . ..; - 
i'L...."..~1 ~ c.rliJl ~p~ ud':"~",o ~I ~ 

~ 1\.-.11 1- . 11 12 1\ ~I ~ liJlJ ,,?",Y' ~ r.» J (.;r'. - - c.r J 

L....l rj.> ~J ~';~I ..b~1 0-" 1.A.1~ ~ r..PJ1oiA 

I~ .... 1 .... 1lu.....:,.- . '1 ..bL..:.:, ..::...I ~ 
. ~J ~J -. C"-'.J-A~')->. 

c.:;1 - L.....4..b.4JI~ liJl' ~L...."..~I~ liJl~1 ~ 

~":"~'.--." '" I''' . RF RQ RH SQ SH K KH 

J 088 - - = - - -09.1 -r 

~. - -c.r ~ -c.r J ~l..L..o~lw~')Jw\ cl:"-,,.~"~PALJl rj.>.J.:,L....;1.5 ~ 

~~.:..-".,,)~IJ' (0.08) ,RF ~wl ~ 4A..PJ1 ~ ,HK=~l....,..;.."lI1 ua)b.) ~Ij ~l....,..;.."lI1 0-" JS ~ d..:.-olLJl 


,QS=~I~,HS="l....,..;..>'I~,QK=~lua)b.
~ 'rj.> 14J 17 ~l ~IJ "L...."..~I ~c.rliJl ~ 
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