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ABSTRACT

A field experiment was carried out at the Experimental Field of Hort. Dept/ College of Agric .Abu-Ghraib/University of
Baghdad during the spring growth season and autumn of 2013, to study effect organic fertilizer and magnetized water on
Growth and production of medicinal pumpkin from fixed oil and its components, the experiment included two factors, First
was irrigation with normal water(Al), irrigation with magnetized water 500 gauss(A2) and the second factor included six
levels of fertilizers are: control (without fertilization) (F1), chemical fertilization (Recommended) (F2) ,fertilization with
mushrooms waste 5%(F3), 7.5% (F4), fertilization with poultry manure 5% (F5), 7.5% (F6). The experiment was
implemented within Nested design and three replications for spring season (open field) and autumn season (green house). The
results showed that the significant increase in plant height at treatments F6 and F4 with A2 in the open field and with Al in
green house (365.1, 312.3, 597.9, 504.9 cm respectively). Reached highest number of branches and dry weight at treatment
F6 with A2, leaf area with Al of open field, (3.2 branch .plant™ , 113 dsm? 152.1 g respectively) and the highest increase in
the leaf area and dry weight at treatment F4 with Al of green house (498.5 dsm? , 273.5 g respectively). Highest yield of the
fruits was at treatment F2 with Al and F6 with A2 in open field(40.0, 33.5 ton .h™* respectively) and treatment F5 with Alin
green house (29.7 ton .h™). Happened highest yield of seeds at treatment F6 and F4 with Al in open field(240.4, 231.8 kg .h™*
respectively) and at treatment F2 with Al in green house (401.2 kg .h™) also a higher yield of oil at F4 and F6 with Al in
open field(58.1, 55.8 kg.h™* respectively) and at treatments F5, F4 with Al in green house (142.1, 139.7 kg.h™ respectively)
Reached highest percentage of oleic acid at F1 with A2 in green house (17.0%) while reached higher percentage of linoleic
acid at treatment F4 , F2 with Al (68.3, 68.1% respectively) and the higher percentage of phytosterols at treatments F3 with
A2 in open field (1.9%) and the treatment of F1 with A2 in green house (2.3%).

Part of Ph.D. thesis for first author
Keywords: organic fertilizer, magnetized water, medicinal pumpkin, phytosterols.

271


mailto:hussein197474@gmail.com
mailto:hussein197474@gmail.com

CIAT g (A el

2016/ 282-271 :(1)47 — bl i dse) )31 o glal) Alna

Jlie Sl el il Hlall pldy Jdeals ik S
Al gy dandl) die sl Juals 8 (alidl
Ji oo A by o (Ol clilig) dypmal) 520l (e
Glisina il Gls mas Jos (14) 05,315 Jahan
25 520 515 510 ) L&y cllie (o dabis
duala 8 gsina il amy T e P (Mah
Y A P sl (gsie Baly) e sl L
Ay 85 (2006) Gt Gl 55 G (2005) Hadl e
S gl pedl) 5ol ae e Gl gsias
@l dlales 2e(22) Ukana s Okwu
4l B ) ae ) occidentalis Hook f

lall lilie (e Adlide g ((o)she 4dlsl lgid
53 25a5 (14 a2 200 5150 5100 50) ey
33l e Ayl APl jalially Glielidlly 5.
Gl idlls gpadd) dualall (8 32k vandl) (s5ie
e Lsine layslilly cNal Cumiadl Ly onplally
150 wedll sgine dumdl OISy waendll (55 3345
Madukwe s Christo asy 4wis il g ¢\ a.aa8
Jualas GLSU (Rl Gslls 3sY) e i salyy (11)
el (CussasS)gpmnll olendly Zilelee de o GsY)
LaV el Aol pe A3lhe calsall cililie dlebedl)

Telfairia

G gy Juala b 32k Jpeas (25) osals Studstill
Gl gpanll alendl Al e bl L
56) el dleudl go dplie Tanph 4.480 cul,
cips (13-1.8-10.8 NPK  J<& e NaiS
51 50) gsmall slendl dals) o (19) Mohammed
ol s ) (A Gys e %20 510 55 52.5
SIS daalall oy as ¢Sl Jualad) 85005 ) e
3 Las (%5) gsand) dladl dleles 2ic %30 e S
BN (s Janay DL ase Ll il de )3l adle
Polat ST .4y scanll 30ladl dysiall Al salyyy o)y a8
5 0) appdadl CaasasS LG Aty v (23) oA
Dbl degiy Juala 8 (T3S 80 5 40 5 20
G daalally 45ima 301 dgas dpeaall sl ik
12.20) (bl lelee pe d3jie (PofpxS 14.40 )
s A oh 40 dlae die Juals b 85 (PofaaS

272

-

4anial)
ikl a LaaY) e 1S Ll b ) il o
o Wi oo Dlmd aliny ) Aaay LY Al
oabeY) e oS Lo il pabad) e iU 2
Gr ony -(A8hedll) Ll Zel) ae Al dilal
Cucurbita pepo ol gl il dlall cbilall olls
Al ) an ) (Ssp.pepo var.styriaca)

Lplall 4 lexin) aaf Ll celsng oIS aadigy cigejdll
Sl e gl Tde (gsing @ s Cuy e
L) delia & Jax S phytosterols g i)
el cyll o) LS byl ays golal Alenioadl)
s e g Y oSl gl ae Jalail) b Aasaie
(High density lipoprotein ) HDL aidll J yiud <)
Low density ) LDL saall Jg il I duus jaddys
Jlasll olay) dsaal ciypn A (4) (lipoprotein

e aali) sabys @bl sa Cpeaty ALaSH @kl
Cugh lua e @lly (6 ¥ Sy gl GlSall
& Al Al dalsall Jlasinl (gy5 0l e OIS 43
Glleall (o 2ny A goumnll el Lgiay LY 50l
b o Algal Z LY sall 32k (8 dagal) el
st (B 0yiliy (gally (@I LI seabial) (e
slaly BVl Sk (e 4baslls 40050 4530 (alsa
lel dpala (8 aead) Al PH (misg 2ul) Al
e blsine oo b L (5) sl e lgaial ualial)
By cclipaliglly Gligeydl 5 sadall Al sl
Glead) 138 5 .(6) Cysill Jie sylall dsall (re Walsing
e Jsn(12)0ssaTs Habibi Jd (e dulp el
Bl e ddbde clidgs gl okl gl @l
NFP 5 (Lsiudll d53 L5S) PSB o aficiall dggal)
Aleadly ol Ly il (Cpagull Aife LSy
Slandly  (Aglss et CuismesS) A, hal 0 gsanl)
o @l coell (TaaaS P1505 N120) ssbas)
43.31) cull dualag (Po/p2118.5) ysadl Juala el
s die 98 (ot 6056.2) il duslas (Pofat
laleall xe A3l PSB+ NFP+ggpac  aleull

@sime DR 3535 (29) ATy Yousefi o -lesses



CIAT g (A el

2016/ 282-271 :(1)47 — bl i dse) )31 o glal) Alna

@ Al el eOuEl Ll desl ke )l
Gl 372) Dl aaall DA Jsas 2ays (Jial)
gl bl il de )3 08 ) culagi o5 (Adda
FObs (Rl Boall)adsisdl e300 2013/3/18
Cughs (Rl 3oel)isead)l del)3U 2013/9/26

sl e Alle Ayt il Llgia 3yl
Gy Se Dy (6 % 2) cplle G Alls Nested
Lasal gplle dpail) Ciaa ¢ Lpally Tl 3950l
¢25S 500 525 Lataall o Wlly csalall sl oLl g 58
Agsnnll BaanY] (e Clygiue A a3 B Jalally
(42 asall) Slaal dsanall (dpand (53 (sa) oslll 2 oa
poiall Alady yandll (%5 gl Al peudll
Alilia nedll Y5l Glidlia wedl ¢ %7.5
(0l clidas) Algal) sled) dae) 23 .%7.5 Galsal
(e Akl o pny G ctila) e el J8 Jiaill
e o (sl elniy andaits aplay &y ol s
Ope LS Jilaill (el die due 331 a3y il dlee
o5 o g piall Alad Ll el ansal (2) dsaall &
G el Aol side e Allaie lgle Jsanld)
o) ddlia) Ly cdgylaally dphall clilall Cigay sasg)
20 Gae los Al e Wals el DL (gpuinal)
shaly Lpadll cBlalae Canay cdiall ()l Agd 2
Leaall slaw calal a3l J8 a) cublg dlee
@olbsdl oleddl e Gllly 4 page LGy
adly ¢ agalisdl i sha e el 8100 )sia
sial 51) DAP sl e 8. 038 50 jlaiay i il
75 e il 8 gl sledd) W (Cuiugd
Sle Lo Zaddlly DAP slaw we J5V) dadall . aaS
) Agpadll sl Clia uld &L (85 4) Lys sha
(Tl ) gAY dey (e bl sk rciles
Tl pg) bl Glal) Giglls Fas ) Ad)sl) Aalusdls
readed Al ailiSay ol cully Jualall cliay ¢ (!
Jealase(' . 228) sl dualag o' o) Hll) Juals
Sl (Call) adlail 5 Al (e paS) il el
Aplally lewld & AN (%) i) Aoy ol gud)
L€ Cuun (24 ) GaAly Sabir S5 L s 4050

273

B8 (9)ssals Azarmi ass Gpesall Gl gyl
e yball @l e cpial bl Glia 8 dygiea
@paall  dleudl (e AiliRe Glgiee  ailidee
sy ("a.0b 30 520 510 50) (Vermicompost)
60 530 ey bl gl ¢(3lsY) 2ae duhal) Ciienss
o e 5ol Cliagd S (BBl e Ly 90
Jualay lisadly 3hU Gilall (y5lly Al Aabudl
Oy gl e duhall dial %26 5 25 Lyl
Gl gai il WO A b 20 asenil) (o5
L 0k 30 wentl s 4ty Lisine (3508 35y pad
Jleind (50 e el IS bl Zuy) sabl
Wil ) Al s ellgially Bl e cDlalae
alabeay ohll il aabily ol gyl sa (eas

Vg guand) Baand

Jandl (5ihhg 3)gall
Lol Aol anll ausdll 8 Agdia dyed i
el andl i el Jis 3 2013 Gl D
S0 Lasn deels —dely) A @l duvag
Apaal) iely Fa500 daluey CisiSe Jia anads
G el Bl B oAb plall ApAl sl
gl cls e 2500 daluar scive g S
S s daadl) o5y e Joaall & g3 okl
L —Aplally Akl @bl SGissy saay (e (3ha)
Ji Jaal) A5 (e gl AT Lalaky dxads —del)l
O Opansall Apliaslly 45050 Jdaall ey de))))
e s cam 30 = 0 Gee oy Jiad) (g Adliae oSU
(1 Jsaa) dedaill eha) U Lemny ae Tam lade il
leamiiy dpaill (ol @ha chab pal) dud Ga
@b S JSS e ball chsha ) Cuady Lesas
aladlly 22 Al ba g Al au35 i paym
3any JS clils 10 Caaady 250 Al @l on
bsha o Laill gll deshie ual @ dagas
Labaris dpenally 4858l e300 T-typ J g5 el
Ay (Mulch)ass) Gul Jsd) ¢ Uaky dely3l) Jaslad
gl bl el Gl s Ciey)s Aread) A3l
& LS a7 jld b Ganal & Gusail) b D)



CIAT g (A el

2016/ 282-271 :(1)47 — bl i dse) )31 o glal) Alna

gsana (m Aasie 4w€ Chromatography (GS)
il 45 &l dpaall leay)

I Fad) paelal) A pal w8 il e Agsie
Gas Dl (%) il Jadll Gaedall dus (%)

* 4y Ally Al (g all Apa) Jia Ay Apiliasdlly Ayibijall) pasliadl) .1 Jsn

% | % [ pmm | Meg/L | | ds/m | LA alga |
sshedll  cpag Al B3l CaCO3 K HCO SAR CI Na Mg Ca PH EC Clay silt Sand | sl | awga
4 gaall FPSIR
0013 0021 049 225 101 20 315 10 54 25 35 734 12 458 354 188 | Aih | dan )
0089 0022  6.07 167 201 6.0 69 286 345 134 364 807 431 72 440 488 | daie | LAl
Lk Aaala — Aol 48 B el lpally Al and it B clla®
(eddl)) Slaml any calsal cililia slewd dslassl) cliall .2 Jgaa
K P N
ppm % % pH EC Sawd) £ 5 =103 pgal)
2802.3 5.8 3.4 7.62 8.5 o) gl cililia T 11 5.9_l)
405.2 3.1 4.8 7.72 6.1 p o yial) AL
450 0.64 1.4 8.25 12.0 Gl gl clilia 4dy A1) 59 )
170 0.15 3.1 8.11 6.7 a9 yial) dLad
5:1 uaSSlumgépH-“JEC ) U-“l:‘é?:
«galadly Ca il e tlad) o latl) 859 — g gdally o) Byl o G (i) g il pd e ¥

%5 a5 piall Aliady slewdl dales e bl el a
lsie ilias o ally (300.1) asiaa cLdly (o) e
308.2 il Al bl sl e el Alilas e
ae b dygiea 50l leb caly 28,8 de )3 b o
Glilig saewall il xe (l_au.&)é 3.12) g
bl xe g0 ae B ae Alae %75 Galsal
Lelng s 1.53 caly ) %5 agpbal dliaiy saamdl)
DTS Galsally yanill Jlalea G (gsime JANS Jiaa
Palags 3 5 3.25) olall sy Liradll s L) o
Al dlelee de g0 aae i ae A3lie (polul
s (Tetig st 1.48) Linad) sldl go %5 oy il
sl o JLal apenl) dlalee ge Ligiea calian
sl o el Aldlae 5 (Tl p 1.66) Luiad
el o Wl Talues (178 caly U gl
2 A gsire il mendll cOlbad (S5l dead)
galall sl G gsiee Jaln el Al s 8 ddall
5 3.50 Gl %7.5 5 %5 oaleall culilie awedlls
ve g 2 Jil pe Al gl Telag o 3.28
(Tolagp 1.42) golall W) ge sl sl
@) Ll e (bl Alalas (o Lgine Cilias o1 il
33y el o (4) Jsaadl e sedass .(l_d_al_p.@é 1.44)

274

@l gall clia Addlially giliil)
ey Glill Jolay ABdl gpadll gaill Glia a3
SV aal e g€ Qalall oy5lly Al Aabiaally gAY
Slo s ) bl e Cien f 38 ) i A
O ARl bl all Leaal ey deadll cllee
e dalallys Al gkl Y o) LS peall Pla
3) dsoall @il el cliall sda 3 8l Jalgad) elly
Glaall a3 B axe ) dasally 383Kl del)3l (4 4
Go sy Lol npendll CDlabea Ll Lo lall g Lisina
ve bl Jehl culks ddaall o3 Lein lag dygina
oalsl) alews%7.5 agpiall Alady asadllililas
il g Ajlie (@l aw 306.1 5 307.4) %7.5
au 189.5 iy %5 oy il lew dlalae vie lall
Oalsdll sl Alebedl cidael Apeadl dell g
cams 478.8caly il Jshal dysine dad el %7.5
%7.5 assiall Alad dlilae o Lgine Calias o1 il
il e J8 )l Alelee bl Laiy (au 452.6)
bl Jell culs Jalall clelea s . au310.7
ge %7.5 asyial) dlady %7.5 Galsall e saendl)
Lylae aw 597.95 504.9 sl 3 galall clll o))




CIAT g (A el

2016/ 282-271 :(1)47 — bl i dse) )31 o glal) Alna

te %5 Galsally oy el Aliady %7.5alsaly a9l
ol Adlae v Gls gy e Alhe sl
v Gl gl & dals el il (2125.0)
sl ae %7.5 Galsally ag i) Aliady dandll ilalas
Mo gillas Legili 22236.6 5 273.5 Ul salall
192.6 5203.2) salall clall xa %5 a5 piially alsall
e o) Al die Cala (35 J8T e A3)lie (@l a2
abill gl A 323l o) ae 89.8 il galad) Ll
Clilie Loy Aysaianll Brany) ddlia) die ¢ ,81 g
050 Y 30 ey %75 gyl Alady %7.5 Galsall
NP K 203l juabiall Sead 8 dyscasl) 5en)
((20) lealimia¥ adbia ST Cagyla gty (2 Jsaa)
pell GSY) s gl (B JAy (gl eaind
zWl & days (26) WAl Aldad), Ll 8
idee 3 agall SV e il @A) Sl
s (28) ladl gl 3l (A 0y50s ALY Al
S5 NP I gpaie iy LS ¢ g i) axe sl &
il 3 Leginaals RNA Jls DNA (555l (aelal
bl Jola 3L iy s pall (7) Lgilaindy LA oLl
Sl o aS 230 byl 8 asaulisll )50 (e Slad
Jall dileey dndgnll GlSyalls ChuasSll iy
el o Aysmal) sall dpaal 0 LS (18) Jaxd)
cufi 4 <l Al (Cheleate) 4wl syl
aliall o3a 533 &5 ey Ayl b (gyraall jualial)
sl papl Aygpally dhdydl e @lal
e Aggaall salall 4 ap A gl A (22) kil
Gghll g gl jaaliall dpalay Al dgad
il pailad (el Gph o lpalaia Al
Gas (sl Aashall aeats Al CuSis Aasetl e Al
Glia e dagilly (uSaiy e (27)eladl L0 clis
)l Aaludly £ daes ol ol Al el
Al-Abbasi saas e ge il o3 365 . (4¢3 Jsaa)
GVl 2 Aygaal) saldl salyy o 8 (1) Kamal s
gas ¢ Ayl Aalualy g1 aaes cilall sl b saly
bl ¢l salyy ST (15)gsals Kahlid gt
(4) dsall e Cnfys Agsanll Aol Cagph s

275

ve culS Aol del3l Adysl) dalud) b dygies
5 108.8) %5 5 %7.5 Calsl slewy bramsall il
dlandly Bl L Ll (mlil Zaws 103.9
202 89.6 599.8 ) %7.5 asphall dlmis Ll
o bl die Ay dalue Ji ae A3jlie (aotmly
Bl et My ¢ Taws 52.5 Caly (ebdll) dlled
@lls %5 calsall slaw Aol o Jalsll vie dygia
Galsall slew Alileas (Pamd 18.8 ) Lunedll oLl
5 113.0 taly hied) oWlly golad) sl oo %7.5
ilalae e Ui Wias o il ¢ il 2o 104.7
Ljie (Pa2100.4) Lrired) clall po SlasSU apensil
sl ae bl Alalee vie ClS A5 Aabie S8 g
Sel il Tpendl del3l iy L (Pame 47.8) ol
Moy dpeill v Lgy5) sl 3 dygiee iy
5 359.31)%5 asyials %7.5 calsally sy
dalue 0 pe Ajlie (il Zaw 290.5 5 305.2
W (o 184.2 )l Alelae il xie i€ 445,
3 ¢ lehn Lad Aygina (338 3gns Laadld Jalal) cOlalaa
slesy mendll EDlalae v Adys dalie Aol cuiag
sl we %5 asyidly %7.5 calsally %7.5 agpdall
Sl Zais 332.7 5390.2 5 498.5 il galal
ool Aleles Bls die CilS A5 Aalise S8 a4 )lia
el Galall sl g (Pas 138.3) alall Ll g
cblal) vie diall oda b dgsiaall salyll Jaadl d85584)
w£122.3 5 142) %5 5 7.5 calall dlaw saeud
%T.5 agpiall dlad srewdl Sl Ll (el
e Alie (bl o2 92.2 5104.1) Sl slandly
by cat 52 &l Gl Alelas @il die Gala 35 J8
vie Lgiee Galall gl Balyy Badly Jalsl e lalee
Gl Lairadd) sl e %5 (7.5 Galsall law leles
5 1319 ol W mey 21357 5 152.1
ve Gila oy JB pe Alie il e a2108.8
5 50.2) Liradly aladl sl go Gl ilalas
CDlalae s Leaall e s L (ml 2253.7
Gy Glall sl 3aly) 8 Lisine Lemsan (gomal) dyanl
Ani slead o2 176.3 5178.8 5 191.1 5207.5



CIAT g (A el

2016/ 282-271 :(1)47 — bl i dse) )31 o glal) Alna

4ailsi Balys Sswall clll ddae A paliall oa Js3
sl e Gl GulSaily gaill 3245 A Ledsiay Jokl 3
Ghs¥) saey il Jsh saly o WS (19) Qs
sl 3al) Il geaall dpendll die A)l Aalidll
Hendawy 4le Jias L o gll) oa Gas lal)
el ve Gilally @l Gisl) & saly oe (13)

c el dpenl) pe Llie (gsuanl)

A Galall 56l saly) & pealsl) Aysmall saany) 8k
el Lol (ge 0% ) Ayamal) 52lall 30l ) 25ny S8
salyy dagullhy 3l Rizosphere ) dshie A 4g5lL
Al pualiall dgms pe SSGLE I Ciliserell ead
saill 33l A (2 Jsaa) Appmnll saan) e B skl
(35 9) Glall g Balyy & e Alad) solal Jfials
Jshal 3aal yualiall Gaeats Jhains¥) dilee ) (sim Lewss
Sl el pa Alia saill e BALA Jaball e

(Tl 8) e aag (aw) cbill) Jsk Jara B Lagdy JR1A5 dnandl cBlalaag dad) sla gsi il .30 500
2013 (Araaall As)3l) 4idi A 5gally (Adgdsal) Ao 3l) dumu ) By all ) £ AN il

("elip d) g ) ase (p) i) Jgha
dganal) A3 38 gigal) ds ) 31 dpanall ds) 3 ddgiallds) 3l | edlalaa
slall £ 5 Jaxall slall £ 58 slall £ 58 slall £ 58 Ll
Jarad) i aa | édl& Lizaa | ‘éal.; Jarad) Lizaa | ‘éal.; Jarad) hiraa | ,é.sl.c
1.88 233 144 180 183 178 3107 3132 308.2 2234 2547 199.1 | (ukdl
221 300 142 1.83 166 2.00 3975 3724 4217 229.8 2082 251.5 ;?M"“
232 242 222 153 148 158 369.4 300.1 439.8 189.5 209.8 168.2 *‘ﬁ/’;‘
(1]
247 261 233 218 194 241 4526 399.3 5049 3074 3123 3025 f,j;“;
ofl.
Sl
258 166 350 213 211 215 3463 347.3 3453 2713 3004 2423 ‘(’;);‘
)
272 217 328 312 325 3.00 4788 359.7 5979 306.1 3651 247.2 ;;:7’;
1.63 1.14 92.1 112.3 %58, )
2.36 | 2.36 205 | 2.15 348.3 | 436.6 275.0 | 240.0 | Jaal
N.S N.S 0.84 N.S 154.9 N.S N.S N.S %5a.4d,)

a2) dilad) sty (Camd) dfysl) Aalaall Jana B Lagiy Jalailly spandl) cBlaleag Al sle o3 53l .4 Jgan
2013 (Azanall Ao 3l) duhy ) 59 jadly(Abgisal) Ao 3l) Amusl) 59 all el g8l bt (1 Tl

(Feks af) il ¢ () &8 )5l Aalsal)
dgaaal) A 30 43 gi<all A 3 dgaaal) A3l 43 gigall A 3 ESlalza
Jod slall £ 5 Jadl slall £ o o slall giaw Jandl . slall £ o Landl)
hizaa e hizaa g hizas § hizas e
125.0 160.2 89.8 52 53.7 50.2 184.2 230.1 1383 52.5 57.2 47.8 bl
146.5 140.7 141.2 92.2 81.2 103.3 2225 2646 1804 = 99.8 100.4 99.1 ;::s
178.8 165.0 192.6 64.5 59.7 69.3 290.5 248.3  332.7 62.3 58.8 65.8 %5 o5y
207.5 1415 273.5 104.1 106.2 102.0 359.3 2212 4985 89.6 96.5 82.8 22)7“;
176.3 149.4 203.2 122.3 135.7 108.8 238.5 2121 265.9 103.9 118.8 89.0 %05 (s
191.1 145.5 236.6 142.0 152.1 131.9 305.2 219.3 390.2 108.8 104.7 113.0 ;:7‘2
93.31 48.2 158.1 47.07 %oS5p.d.|
150.3 189.4 98.1 94.3 232.2 | 301.6 89.4 82.8 Jaxall
40.9 N.S 34.01 N.S 90.6 N.S 33.02 N.S %5041
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sl pe bl dleles die OIS Jeala B8 ae d3)lie
o 4 Joaall (e s LA 0R12.9 iy L
s %7.5 salsall coliliay apanall o 4dg3S4) dely )
pophall Aliads ypantll 4l sl (ggine Juala el )
Ji gn Blas (milly .38 213.5 5227.4)%7.5
oobilly Sheslh il dleee 2o Hddl Jala
bl s (pull Taas 1294 5 113.9)
Badl) Alelea die Al (gine Juala e 4l dpandll
e Anlia (aepaS 327.1) %T7.5 aspiall dliaiy
%5 assdall Aty el Jildes die S Jala
Gini (el TalaaS 22801 5 182.7) Ll
Aalea o IS o sl deals 3Ly (B (ggiee JANS
Gldliey Skl danilly %7.5 a5 piall Ay dsansl
401.2 5431.1 by 3 galal el ae %5 oalsall
oo Lsiee Galian 3 Al ol s s 373.3
“2.a3S8 329.1 kel ) galall L) ae (bl Alelas
Uiy el Al die 5l Juala Ji po djlia !
L2 117.1 culy biedl cldl ge %5 a5
O WAl dell 4 (6) dsad) il ge Gl
) gl Juala 32l g Lsie Bl sl el
poiall Alady Calell Cliliey yaudll ilobee el
52.1 5 544 wl el dals aalyy 4 %7.5
ve aly el duals B pe dijlie gobuly Ta. S
"2.25828.0 527.8) Sbasl) ypaniilly Luldl ilalas
Juala ol aly Jalal) cdldlaa b Gl (gotally
GQlildag agpiall dlady pendll  Jlalee de il
55.8 5 58.1 Ll 3 alall sl ge %7.5 Calsall
abee ge Lgma WS A1 olllly el e a8
Ljie T 28383 culaef ) oalal) L) e (bl
Linad) sl ae bl Alalae ie il Joals i 0
Rl Gy W dpendl) el s L (apaS 17.4)
Gilias Laiy @ull Juala 8 el cDleladl gsinal
Sl al 3 dalall cdliee il dygee il
Cliliay vl Gp Jalull illes v cll Juals
gl sl e %7.5 asyiall Almiy %5 calsall
ks o oullly (bl aaaS 139.7 5 142.1)
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aligSay ulal) cully Jualall cilina
aie L35S (Gl el Ly Jualall duaal e
el liSa aal Jid L) b cawad ) il
5oLk el Gl cull o (geint i) )
sl (s ) AgiSall Aol 8 (65 5) Jsaall mil
SL) el 0l 3 dsandll Aol (50 Liginn (s0al)
Pagh 2171 529.16 Ll hiea) oLl o 43l
Juals G ggimal) DRl Giay ol s (8 sl e
slally (ol die chaly a8 N il A Wl cully )
& W (%1.43)salall sl po Luli (%1.73)datiadl)
@l ve il Al Juals )y 288 Apesall eyl
i (gl xS 116.4 5 348.8) (oladl el
Ly (il . 238 50.6 5 151.1)kaiseadll oLl ps
(%2.08) <N pfind) i b Larad) elally )l (358
apeill EDlelea Ay (%1.33) galall oLl e 4)lia
Sel o d858d) G5 (5) Jsaad) 2 e el
Gliliay 3aewal Gl die 4y AN (ggiea Juala
Ua.0h 29.7 530.2) %7.5 asyhal) dliais Galsall
el dpail Alalas e Lygine Calias o) Al (bl
ai Ll Juala J8 ae djlie el 27.6 caly 3
Elebee W (Taoh 18.1) Gelill dlalas cilils e
saawal bl e Ll Juala e iy 2 Jall)
leti (a0 40.0) old) W)t el slaudl,
Linadll bl pe %75 galsall dlaw <lalas (e S
Linad) sWll pa %75 agpiall dliads goladl oLl
c et e Tagh 302 5302 5 33.5 wal
Ll ()l e el Alalaa e Ligine Calias 1 DU,
Juala i pe 4jlie Tl 23.9 cibael Al salal
Ak 12,4 & hiradd) el g (bl bls e g
CDlalae die Fgliia 2l cilias dyenall de)3 3y !
alae o (gira @8 (50 0 Sy daalall 3 2paudl)
O dalall e as Jalnll cdlelee WL bl
popidl ilady %5 calall Glilie yedl ildes
al, Slall Juals 3 Lgine ol el ge %7.5
o Lisine Whas o1 ol il b 28 5 29.7
Ua. gk 25.0 cabel i golall L) pe el dlalas
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sl 4 clall JalSie Jle oplg Al dypasll
e 5l Glall elacly (gilly  (gradll saill dalye
zEYly sl dala aul glally gl

G o8kl e sl 50l 0 e Slms (19)
Gy all gaeadl ki Gyl e dualad) 30l
(5) SN Jalall Axwss Al A5l pailad Ll
(6ds2a) A1l jualiall 385 an (gydad) g sanall skl
Lae ualinll (aliaia¥) 5y 33L) () 531 Lyt 3243,
s a5 L (21) Ll duals 3ol e Lulagl (e
Pa 50 (29) 0s0als Yosefi ale Joan Lo ae il
s cgsan)) el die Jualall 5alyy 8 geimall L0
duala 3 salyy LaaY (3 (25) os5als  Studstill
Ljlie (0als) gomall dladls Aslaall ie LN die g3
il 5 sl duala 8 salpll WL aed) slasd) pe
A G L gsdandl paudll Cllalea (8 L)l 35 5ell
alae e 4)lae grrally (GnS) lepe sy paliall s
Al Gkl s e (PhesSlh asedlls bl
sl a8ly s o (gouand) oland) 3)38 5 lpaliaial
Jalse e cl€s ) sl Lehalaialy 45l a5y
sy o oSl Lee o duala pliny) ) cals
(27) ) Jeala

das Cldialsas

Gibel A ol sl pa el Alalas Ge Lisine
el die ol Juala Ji pe d3jae 70238 100.3
cialy hairaall e ladly )l ae %35 Calsall Clilig dandl
Lehll b ald Jeall miln ey T alas 32.7
O L dggee CUDA) dsay pe Gy 485K
ECPRPTLI T B WS TR P B SO Y, DAPA
Ly Al 5y pall Lpeadll delp3ll G Ll cJalall cDleles
CDlela CAL Lsine eyl 4o 5l aae Jaads
CDlalae (p Lagh Aygine DA Caind (pa  cdpandl
sie A el ey 3) eV il A Wil 8 Jdalxl)
@V ge %75 Calsal) Gldliay apanilly el ol
st B oo A3las (%2.127 5 2.333) Lairedl ¢l
@bl Wl ()l pe %5 calsal) Cliliag apendl) die
Spanill EDalae & Ll Jaala 3245 o)) %113 <l
Loy 4ipeSy alawdl gt (DAL (il Aalas pe 4l
raie g A Akl (gemall dlandl Hen () s
(4 dsa) Al daluadl 8 5ak) caalia A (a5l
Jiall Aglecy gl sldl 50l 8 5ol ) o6 Lee
gl o dlee (8 agall psanlisll jaie dsass (S
G oAl W L g (Sl e 13 Jial
saldl o) A (165 23) dealall 3l ) ol Ll

“A.a38) skl Jualag (1T ol) JWD Juala b Lagi Jalailly asandl) calaag Al sle pei il 5050
2013 (Azanall Ao} 3l) duhy 1) 59 ally (AbsciSall Ao 3l) Agma ) 59 all dal) g il ety

(12,88 ) sl Juals (.0 ) Juala Cdlalaa
Lacdl)

danall ds) 3 48 g4y Ay 3 Lanall ds) 3 48 g4l A 3

Jaxal) slall £ o Jaxal) slall £ o Janal) slall £ o Jaxal slall £ 58

hiraa gis hiraa gis hairaa gils it aa e
228.1 127.2 329.1 129.4 74.1 184.8 18.9 12.9 25.0 18.1 12.4 23.9 oalal)
262.7 124.3 401.2 113.9 76.0 151.8 20.8 16.7 24.8 27.6 15.2 40.0 el
s
182.7 117.1 248.4 162.4 122.3 202.5 20.8 17.9 23.7 19.8 15.2 24.5 Y5 pg e
327.1 223.2 431.1 2135 195.2 231.8 22.5 17.1 28.0 29.7 30.2 29.3 . e
%7.5
241.4 109.5 373.3 187.4 230.2 143.7 24.2 18.8 29.7 27.1 23.8 271 %05 oals
257.4 205.3 309.6 227.4 213.4 240.4 20.3 18.5 22.2 30.2 335 30.2 Galgd
%7.5
ad]
136.5 117.6 14.8 14.7 %5
151.1 | 348.8 151.8 | 1925 17.02 | 255 21.71 | 29.16 Jarall
i
99.0 69.0 81.3 N.S N.S N.S 114 1.6 %5
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g el Aeaiy (TR ph8) i Suala B Lagly A1 dpanidl) cDlalray dad) sla g5 L6 Jaa
2013 (&l do)y3l) Audy Al g ally (Ahgdall Ao 3l) Ayl By sall ual £ A1) il (%)

(Yo) <N g i) dpad (b3S ) o3l Juals Cidlalaa
dgaaal) ds) )3 43 gigal) A 3)) dgaaall 4s) )3 43 gigal) A 30 Lanl)
slall £ 58 slall £ 5 slall £ 58 slall £ 58

N Bl B R PO el gua | B gy | B e
1808 2333 1284 1463 1551 1375 756 509 1003  27.8 174 383 il
1836 2085 1586 1641 1874  1.407 87.7 532 1222 280 203 357 Sand
e
1619 2007 1231 1709 1908 1510 625 385 866 406 351 461 | %5 psse
1688 2036 1341 1623 1696 1550 1025 653 1397 521 462 581 po s
%75
1531 1933 1130 1586 1495 1677 874 327 1421 464 511 417 | %5 cels
1763 2127 1400 1720 1778  1.662 853 632 1074 544 531 558 sl
%7.5
0.652 0.541 74.16 31.47 YoSp.h]
2.089 | 1.329 1726 | 1.429 506 | 116.4 0 | 4 Jaal
Y
N.S 0.488 N.S 0.181 N.S 62.24 22.65 N.S %5

% 68.03 il ) golad) oLl 5 o ulal) Aolae
sl o) ae (bl Alelee die Aps J8 ae d3lie
adall o Tl S5 Las sy (% 66.14) Laisadl)
b Lmgll 5gpall A del3l & xl )
iaall (aleal) goane o (JaxeS %52.91) el gyl
Sl g cldaulll el (melall S Lay gl b
goana m (JaeS %67.39) Lapall syl 3
cadba) il ey ghas ccuill & daall (aleal!
Abdal ddnalls Al Ofsall On Al Gkl
Glagy] e phall daps gyl 55 I phall Glayay
saball Jsd dle  dalal i)
- Bdesaturase a3 Jie Leawis oS0l (desaturases)
Jag gy syhall ey g i) die seldl ity Al @
Gl (alias) v Jlall GeSaiys Sl el da
G A (10) gl adla A adiyid 3))all
LS phall @il gl ga sl giaiy ¢S dukee
Alee il a8 Al 55 all 3 LD Lmal) 355al)
Al phall Glapy paliadl e )l iy (685
MUrKOVIC sany Lo ae zslial) oda (365 .daan)ll 3 yal)
Lin o o gl e of oo (21) sl
gl Sy sall Cagyla Jy degpiall GlaYY

Lz

Al
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Isag are ) AddSall e )il (A (7) dsad) mils s
Jalally el EOllaas o)l sle g58 Cm Aygina (358
el Gy ) Al Gmalall A (A Leain Lad
Liraall olally ()l (58 Lgie (it Audnyall 55 pall dpandl)
e Alie %16.62 il Jaall Gaelal) Gy Usine
tpentl) EDalaal (K5 als ((%15.53) galal) s Ll ()
O elaa (g Aggine CODEA) Chiat Laiy ggina LA
Oe JS die Jaal el A el el 3 Jalal
@A g DS aspdall Aliady yendlly (uldll ilales
o Alie (il %16.75 5 17.09) Laied) cLL
@A o il PhasSl el (Allae die das B
Al diey (mmill %15.15 5 14.53) alad) Ll
paalal)l A o Laadl Adnally Ll il o
Calaal DG ) e iy Al 55ell A
Jsaall @ e cfing ¢ AyAl) 555l 8 Ly Al
Lt 0 ade Lmgl) byall A83<AN del)l 8 4l
CBlelaas ¢ gl elo sty Lgina cldsalll iaall adlsl)
dehill & Jdull iy Jalal)l cDlebeay el
caaly 3 Jalall e labas oLl Ay Al 5y el diaadl)
lady yendl) s vie S8 aelall dus e
alall s Ll )l e ekl dsanilly %7.5 a5l
o Lsine s 1 ol (il %68.13 5 68.32)
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Linoleic ozaalag (%) Oleic acid oaala L b Lagiyy Jalailly dandll cOlalaay Audl sla gsi 0.7 Jan
2013 (Araaall Ae)3ll) 4 jallg (Adgdsall Ao ))3) L)) 390l dall g8l clilt (%) acid

(%0) Linoleic acid (%) Oleic acid i lalza
M‘
dganal) de) 3l 48 gagal) Aoy 3 dpanal) o) 30 48 gigal) Aoy 3
Janal) slall £ o Janal) slall £ o Jaxal) slall £ o Jaral) slall £ o
hitea éé\& Liraa é.\Lﬁ Liraa é.\l& Liraa é.\Lﬁ
67.08 66.14 68.03 28.82 30.20 2720 1612 17.09 1515 5324  52.08 54.40 ol
67.75 67.37 68.13 28.87 31.61 2462 1548 1643 1453 3.25 50.58  55.92 Lans
66.78 6656 67.01 29.13 2914 2981 1623 1675 1572 3.86 5420  53.52 p9sda
%5
67.77 6722 6832 30.01 30.64 2910 16.02 1652 1552 2.32 51.41 53.23 p9sda
%7.5
67.29 66.81 67.77 29.03 30.64 2641 1648 1670 16.27 3.47 51.97 54.96 Gl g
%5
67.66 67.74 67.58 3153 3216 2652 1610 1623 1598 51.34 50.96 51.73 Gl
%7.5
p.ch]
1.676 N.S 1.554 N.S %5
66.97 | 67.81 30.73 | 28.72 16.62 | 15.53 51.86 | 53.96 Jaral)
p.ch]
N.S N.S N.S N.S N.S 0.707 N.S N.S %5

el L3l 05 Y cihaliaahllly Zuhliaal)al
Ll dlsall Ao ()65 Lovie Unfia alaliaall
daiall Llaiu¥) of LS i sl canal) S el 3
Lpwbladl cblal) el adlial, qbas of oS
Jaall daes B85 g DAl GlliS;  daadiul)
dad ol oYL Al st les it (2)  sdalinal
e DA e Dhesl 3aal) Jae dggcanll 3aend)
Al Loy 20000 jualially ol gl cils dala
salyy 8 Wyl %7.5 Galsall clilie %7.5 a5 il
Msb ¢ Shaal penl) po A3l cully o) Jeals
gl Afhaslly Al 40 pailad Gued (e
oo il Bl o Adladly cbaa ade Juals
Aeas de)))) Adl) Cagphll Blial o LS oyl
LYl gpndl) pailly Ll 8 Tl 150 (RdsiSa
2 Ll 5epal) & 2L Jaa) (aelall of Laag) a8
OIS Ly ¢ )l 8 Agaal) (mleal) gsane (o LY
cApal) syl 3 sl s il iaal) aelall
popdall Aty hll gyl Gli yauly (oas 1A
D5 daala 5ol 8 Wil %7.50aball clili
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