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Response of some Productivity Traits of
Zea mays L. to Nnourishment Area and
Amino Acids Under Ddrought Stress

Abstract:

The research was carried out during 2021 at the Agricultural
Scientific Research Center in Homs-Syria, to study the response of
some Zea mays, variety (Ghouta- 82) productive traits (number of
rows in the corn, the number of grains in the row, the number of
grains in the corn, the weight of a hundred grains, the weight of the
grains in the corn), to nourishment area and treatment with Amino
Acids under drought water stress. Treatments were: nourishment
area 1500 and 2000 cm? /plant, shoot spraying with Green Up
Amino acids 8% NH3, with two concentrations of 10 and 20
ml.liter’}; in addition to a control that was sprayed with water only
two sprays, drought stress has been applied during the following
stages; young seedling, the active vegetative growth, and the
flowering stage. The experiment was designed with split-split plot
design, with three replicates.
The results of the statistical analysis showed a high significant
effect (P <0.01) for both water stress and spraying with amino acids
in all the studied productivity indicators, and the effect of plant
density was significant (P <0.01) on the number of rows in the ear,
the number of grains in the ear and the weight of the grain in the
ear, Significantly (P < 0.05) in relation to the number of grains in a
row and apparently in relation to the weight of 100 grains. The
combined effect of (drought stress x amino acid spray x plant
density) was apparent for all the studied productive traits

It was found that planting on a plant density that achieves a
nourishment area equal to 2000 cm?/plant gave the best results in
relation to the number of rows in the ear, the number of grains in
the ear, and the weight of the grain in the ear, while the cultivation
on a plant density that achieves a nourishment area equal to 1500
cm’/plant gave Treatment with an amino acid complex at a
concentration of 20 ml/L has the best results for all the studied
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productive traits, The suspension of irrigation of seedlings until the
fifth real leaf formed the lowest level of decline in all the studied
productivity indicators. Noting that the flowering stage was the
most sensitive to drought stress, and the treatment with an amino
acid complex improved the plant's ability to withstand stress
conditions.

Key words: Zea mays L., nourishment area, amino acids,
drought stress.
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g paal) Ll cipdall ol Judat il L (2) Jsaa

CGW HGW GN RGN RN df bl Jdaa
** ** ** k% ** 3 S ‘;‘u\ J\-GAY\
ok NS ok * *x 1 D il dalual)
** ** ** % % % %k 2 37”:\‘%” uala;i}“_l Lﬂ‘:})ﬂ

AMA

** ** ** * * 3 S*D
* ** * * % %k 6 S*AMA
NS * NS NS NS 2 D*AMA
NS NS NS NS NS 6 S*D*AMA
4.0 1.1 3.7 2.7 2.3 CV%

o) Jalea tCV «(g5ima e (NS *F*P < 0.01 P <0.05* «iyall i :df
cougiyall & gaadl 2ae :GN caall ‘:J Gl 2ae RGN ¢ usipall Cagaiall a2 (RN
8l Jalgd) Ll .2

Al algay) al1.2
Cilpigall 4 Gallill Sy dysiea Gyt LAl Aijlae Al aleay) il s
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Algadl [yl o35 ¢ RV Alage A Ald) slgadl Gyl die sl Ayl
0 Al pe b Sl aleadl gl A (gpmdl) gaill Alaje i)
A0 daluad) il 2.2

Ll palls ds 2Ll (5 cciuall & asanl) aae 3 4013l daldl Lab o8
Mo e OS Gs Gan ligine S dugynall Al claall EL 5 il
b Lsina Gusipal) (8 ignll (35 cGusipal) (B gl s Gugially Cisiuall
(3 cJsaall) J8) A8l dalual e oY) 4 dalual
A Galeall iy 8l 3.2

Ny dgynd)l Laliy) chisd) gses 8 Lgies La) (mleal )
Aelaall <&y ¢ i1/ 10 Aalaally 28L&l e Ggina 5il/de 20 dlabaal) i gis
(3 edsaall) s ad) LaliV) Gliall s 8 L) e Lsiea /e 10
oabaally Gty A1) Aalually Alall algayl) it Jalgadl il L (3) Jgan
g paall Aalidy) clpdipal) B (L)

CGW HGW GN RGN RN Jalad)
) algay) .l
242.57a 31.72a | 763.39a | 43.70a | 17.44a KA
166.23b 29.04b | 570.30b | 37.66b | 15.07b 3,0l
142.94c 28.14c | 505.28¢c | 35.88c | 14.01c gpadl) gall)
103.73d 25.94d | 397.23d | 30.19d | 13.07d RIS
4.422 0.208 13.92 | 0.666 | 0.231 L.SD0.05
L3 daluad) .11
159.37b 28.66 | 546.36b | 36.69 | 14.66b 1500
168.37a 2876 | 571.75a | 37.03 | 15.14a 2000
3.127 0.147 9.84 | 0471 | 0.164 L.SD0.05
L) Galaal G I
135.77¢ 27.76c | 477.61c | 33.89c | 13.81c LA
161.62b 28.55b | 556.51b | 36.79b | 14.92b AVda 10
194.20a 29.82a | 643.03a | 39.90a | 15.96a AVde 20
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3.830 0.180 12.05 0.577 0.200 LSDO0.05
ol Jalaa tCV ¢gsima 32 (NS **P <0.01 P <0.05* iyl da)s :df
consipall 2 gall sxe :GN ccaall 4 sl axe (RGN ¢usipall Cigiall s :RN
ol (B sl (435 :CGW dda Bl ()5 :HGW

148 il Jalgd) Ll L3

AlgaY) ciglh cand AudY) Galaall Gipllg Auiidal) daluad) 50 1.3
tougiall A diglall ae B L)

G cisiall e haugie & paliasl B ol (4) dsaad) lles (e a3l
1500 alxe daliw elpaall 3,0 @bl dely) ae %7.710K Lusijl)
ol (S (s Al 50000 Alaye 3 L) sleaY) Cagl et o
17.6 Jaws 3 2aLill 5ylia (ugiye/cia 16.2 das @3l 51/Je 20 diad)
dch) de (ugipall A Casiall 2o baugie A @RlaN) O S e /caa
&b bl aleaY) Gig ks caat e 1500 4813 dalusy ohiall 530 il
o Cun %12.49 13 Ja 10 L) (alea) ey (ylls 4l 50ld) s je
16.9 il djlie usie/cua 14.8 (ugiall & Cighall e laugi
2 laugie (& Galiad) o0 8 clein Led Aygime 9ol CulSy c(ugiie/Caa
1500 4glie dalus; shiall 53 @lls del) e guginll G Cagiall
CSpas s Tatill (gymdll sl Alage 8 ) sleal) Cagyl it o
& Cisiall e hugie Jaw G %1395 /e 20 Any) (alal)
(4 Il Gusipefcia 17.6 3Ll 43)ie Gugise/cia 15,1 (usisal

2000 dlie dalue elyicall 3,3 bl dely) die lends dadill o Uloas
Cagiall 230 Jaugie b Galiadl Ji IS 2 L) algal) gyl et ol an
20 dgaY) paleal) (S il 4l 0Ll Alaye 8 % 10.66 Gusipll b
SYde 10 &) (alea¥) CSey Glly 4l 301l Aaje (o35 & ¢ Silfda
s (aleal) CSpar (illy Lol (gyumdll gaill Alaje 802 A .%13.21
(4 «Jsal) %18.46 /e 20
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o ) algal) Gigyl cad Adul) paleaally Gislls Adiil) Aaluall Sl (4) Jea

tougiall B digiall s
LA A e (%) QAAN) dpes (S) 24aY) Ala e il | alead
: : R
g | S | 7| s [ s | ww | T | s we “(’ZJ)M s
U e e (D)
23.09 | 2850 | 2233 | 1843 | 136 | 11.7 | 128 | 134 | 164 2l
18.14 | 2471 | 17.23 | 1249 | 146 | 12.7 | 140 | 148 | 16.9 | /.10
13.99 | 20.31 | 13.95 771 | 158 | 140 | 151 | 16.2 | 17.6 | ,¥Je20 1900
18.41 | 2451 | 17.84 | 1288 | 14.7 | 12.8 | 140 | 148 | 17.0 | Lusl
2520 | 30.63 | 25.45 | 1952 | 14.0 | 12.0 | 129 | 139 | 173 2l
19.79 | 2542 | 20.73 | 1321 | 152 | 133 | 142 | 155 | 17.9 | /.10
16.80 | 21.29 | 18.46 | 10.66 | 16.2 | 146 | 151 | 16,5 | 185 | _/ds20 2000
20.60 | 25.78 | 21.55 | 1446 | 151 | 13.3 | 140 | 153 | 17.9 | Ll
24.14 | 2956 | 23.89 | 1898 | 138 | 119 | 128 | 137 | 169 |
18.97 | 25.06 | 18.98 | 12.85 | 149 | 13.0 | 141 | 152 | 174 | /.10 i
15.40 | 20.80 | 16.21 9.18 | 16.0 | 143 | 151 | 164 | 181 | L,¥J.20
19.50 | 25.14 | 19.69 | 13.67 | 14.9 | 13.1 | 14.0 | 151 | 17.4 | Lousidl
$*D=1.757 , S*A=2.152, $*D=0.327 , S*A=0.401, 1SD0.0S
D*A=1.757 , S*D*A=3.043 D*A=0.283, S*D*A=0.566
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35 %19.66 ey baugiall lgan saill Jabe DA clg/Zan 1500 dlae
%28.58 <16.81 «13.60 il 3 calgay! Gakai dlaje can (ailill 138 ol
Aol CilSy il e jlayy) i) (gpadll sl dgd) 30l Jaly ve
laje b Sl alea¥) Gaulsi v OIS aali Jed o Jangl 885 ¢ Lty L dy5ina
el WS L %32.95 Jaw ) i) palaal) e dleleall 50 SlY)
19.12 22.68 ailly L 450380 dalisall parm Cauall & Cagall dae Lanisia
e 5/de 20 10 0 385 ) GalaaVlh (il cDlales xie %17.18
el s Qi Y d Yde 20 eV S5 (il of Bl il
(5 edsaadl) LAl Tjlie chuall (8 sl aae anisi

Lgia el il an 2000 38 daluas ehicall 33 clils del)) xie
N5 %22.28 jltiey hawssiall lgzsen saill Jabpe DA Ciall 8 sl 2ae
% 33.47 19.17 14.20 &l 3 calgay) Bk Alaje con (ablisl) 138l
ColSs iyl o gyl cadil) (gpadll saill dgd) 5l Jalye vie lawgially
22 e Chall (4 Ggall o hugie aali WS dgsiee L Lad (554l
oalaYl il cDlales e %19.32 21.75 25.77 ally lguds dlalaal)
sl 2ae Jausgiey aaly Qi S QX gl e 11/ 20 10 <0 Gy
alally Alie 4a¥) palea) (Sl eV SSHIL E) de Caall 3
(5 «dsaal))

sie LAl ARl Gaall 8 Gsal) axe haugie b oaals B Ladl
O Sl algay) Cagyl cant Al paleall (il A8ESH el Jausia
sl Jilage b cdleled) e Ugies s Jlly %13.90 50ll) daje b
Ll gpadll gall Alaje & adl Sl sleaY) 550 oIS Ly« lasyls (gpasll
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Dyl Alsye ay Qlagy) dlage b cdlelad) e Lgine G586 @5 %17.99

(5 «Jsaad) « %31.02 AV & aalill ¥ aea culs

b Al dlgaY) Cigyl s Aiad) palaalil Gilly i) dalaad) A6 (5) Jsa
dal) gﬁ Ggaal) ae haugia

LA 4 e (%) paliamy) A (S) 4y U 4a s 4_\1“‘3\

- - alay | ::"/‘;“
Bagid) | lyy) | gl | gy oy 5l (A) iD)(N
22.68 | 32.95 | 19.24 | 1585 | 33.8 27.3 329 | 343 | 40.8 Ll
19.12 | 27.75 | 16.70 | 1290 | 36.6 30.9 35.6 | 37.2 | 42.7 | ,/J.10
17.18 | 25.03 | 14.47 | 12.05 | 39.6 34.1 389 | 40.0 | 455 | ,¥Jde20 100
19.66 | 28.58 | 16.81 | 13.60 | 36.7 30.8 358 | 37.2 | 43.0 | Lusid
25.77 | 38.29 | 22.73 | 16.28 | 33.9 26.0 325 | 352 | 421 Ll
21.75 | 32.64 | 18.74 | 13.87 | 37.0 29.8 359 | 381 | 442 | ,/Js10
19.32 | 29.47 | 16.04 | 12.47 | 40.2 33.1 394 | 411 | 47.0 | »¥de20 2000
22.28 | 33.47 | 19.17 | 14.20 | 37.0 29.6 36.0 | 381 | 444 | Lugd
24.23 | 35.62 | 20.99 | 16.07 | 33.9 26.6 327 | 348 | 414 Ll
20.43 | 3020 | 17.72 | 1338 | 36.8 | 303 | 357 | 37.6 | 435 | L¥/d10

Lo giall

1825 | 27.25 | 15.25 | 12.26 | 39.9 | 336 | 39.2 | 40.6 | 46.2 | JJ20
2097 | 31.02 | 17.99 | 13.90 | 36.9 | 302 | 359 | 37.7 [ 437 | Lugd
S*D=1.163, S*A=1.425, S*D=0.942, S*A=0.153, LSD0 05
D*A=1.163, S*D*A=2.015 D*A=0.916, S*D*A=1.631

27




ad At Galeally (o g Auiliad) dabluwall ) dual) 500 Laliy) cliall (any dladul
(Al gy gl
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o) (B cgal) e haugia B Al

G sl e hugie b galasl i Gl (6) Jsaad) Glbles e Bl
et alfan 1500 492 dalua shiall 3,3 clils del)) ve Gugiyl
S Gy Al sl Alaye 4 % 18.83 oS Ll sleaY) gk
@ 2 Lall Ajlie Gushe/is 649.9 o iy lde 20 Al (aleall
CSyay Glls A8l 5y0ll) Alaye & RladdN) o3 A cGusiye/ia 800.6 o
ool & sl dae Jaugie Jaws Cus %23.78 ilfde 10 43l (alaal)
Las Lysina 3l il ushe i 723.5 aalilly 4)lie Gusie/in 551.7
oaleall (e Gilly Tadall gpadll sail) dlaje 8 (mlady) o S L
589.2 Lusiall 4 Cagall aae Jausic Jaw daa %26.39 i1/ 20 G
e Jaugie G paliss) Jed IS5 cpusiefion 800.2 salally 2lie usiefin
Aabaadl a5 DY) Alaye (8 Sl deadd papaill die (ugipell (3 Casad)
Cyall e Jaugie Jam Eua %52.07 ) ey dus L) Galal) (SHa
(6 «Jsaall) Gusiefin 669.9 3 LEL D5)lie ugise /i 3211 (usipdl b

2000 iglie dalua eliall 5,3 Cbls dely) vie leud daill o Ulas,
sl de Jaugie b mlias) Jil 8 8 L) sleaY) Gagyla st il s
20 duaY) paleal) (g il Al 0Ll Alaye 8 % 21.80 Lusipdl
869.0 Jaw M il iie Lusiefia 679.6 Jaw M iYde
paleall CSa Gy Al sl Alaje (B (RUAN) o & usipefia
590.3 Cusiall b gl 2ae Jassic Ja dua %25.27 i/de 10 dawd)
salll Alaje b Galii) o A L usiefAa 789.5 alally dijlie Gushe /i
Jas Cum %31.54 51/0e 20 3yl palaal) (Syay (3l Jadill (gymdl)
869.0 2Ll jlia gusiye/is 595.1 (ugipall B Ggall 2 daugia
Gl die Gusipal) (b sl 2 ausie 8 alisd) el oIS cusipefAa
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Juas o D) (aleal) G Alabaall (s i) dlaye B Sl sleadd
u—u}pf—/;\-\a 311.5 Gusiyel % Gsnll 2 dasgie Jas dus %57.22
(6 «dsaal) Lein Lasd dsine 35 8 CuilSy (usiye/4nT727.8 il 4l

b Al algaY) Cigyl cad Aiad) palaalily Gilly 4 dalaad) A6 (6) Jsa
sl (B qigaal) dae

LA 4 e (%) Qaliady) duud (S) 22y Aa . FIRIR|
Lalae | B
Wy | ooy |
Lo giall Yy il 34l Do giall Yy s 34l * u'“A QL"J/ZVN
giall |3y opasl 8,3l giall | WY ol 8,3 A) (D)
40.24 | 52.07 | 37.28 | 31.36 | 467.8 | 321.1 | 420.2 | 459.8 | 669.9 | wml:
33.48 | 45.61 | 31.06 | 23.78 | 541.8 | 393.5 | 498.6 | 551.7 | 723.5 | /10
1500
28.49 | 40.26 | 26.39 | 18.83 | 629.5 | 478.3 | 589.2 | 649.9 | 800.6 | _/J«20
34.07 | 45.98 | 31.58 | 24.66 | 546.4 | 397.6 | 502.7 | 553.8 | 731.3 | Lau sl
44.07 | 57.22 | 42.35 | 32.63 | 4875 | 311.5 | 420.0 | 4905 | 727.8 | s
36.87 | 49.78 | 35.58 | 25.24 | 571.2 | 396.5 | 508.6 | 590.3 | 789.5 | /.10
2000
32.61 | 44.49 | 31.54 | 21.80 | 656.6 | 482.5 | 595.1 | 679.6 | 869.0 | /<20
37.85 | 50.50 | 36.49 | 26.56 | 571.7 | 396.8 | 507.9 | 586.8 | 795.4 | sl
4215 | 54.65 | 39.82 | 32.00 | 477.6 | 316.3 | 420.1 | 475.2 | 698.8 | wl:
35.17 | 47.69 | 33.32 | 24.51 | 556.5 | 395.0 | 503.6 | 571.0 | 756.5 | /.10
by giall
30.55 | 42.37 | 28.96 | 20.31 | 643.0 | 480.4 | 592.2 | 664.8 | 834.8 | _i/J«20
35.96 | 48.24 | 34.03 | 25.61 | 559.1 | 397.2 | 505.3 | 570.3 | 763.4 | sl
*MN— * N\ — *MN— * A\ —
S*D=1.582, S*A=1.938 , S*D=19.68 , S*A=24.11, LSDO.05

D*A=1.582, S*D*A=2.740

D*A=17.04, S*D*A=34.09
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1500 2613 daluay ehiuall 3,3 il dely) de (§) dos D) ()5 (il
1 s ay %11.69 liiey laugiall leapen saill dabe DA by ans
Jalye dic %16.96 ¢10.43 (7.68 &l 3 calgay) Gabi dlsje Cous (bl
el el of laagl 5 el o Slajy) cadill (gpumdll paill il 500
La AL (s Jamgia aalp LS L lagy) dlage & L) deaY) Guls v ol
il cDlelas die %9.99 (11.72 ¢13.36 sl Loy 80380 daluall o
Gl of By el e il/de 20 (10 0 S5 Al (aleall
(7 ¢Jsaadl)aalally Djlie dom B ()35 aali s Qi ) ol oY) 5850

Lgia el cilg/Zan 2000 42 daluay ehivall 33 il dely) xe
1 (ol 88 %13.66 laia; Jawgiall lgarens seill dalie JIA da DL )y
Lgialy %19.51 ¢12.19 9.27 &l 3 calay! Gabsi dlaje cos il
b WS il oo JgY) il gpadll saill Gidll 50l dabe ve
%11.58 ¢13.72 (15.67 asily lgwsis dlabaall 038 (o don DLl (55 Janssia
O G el e ilde 20 10 0 ApieY) palealh Gl cDlabes 2ic
palaa¥) GO oY) Sl ol v ds B s Jawsier aali B
(7 «Jsaall) amLall A lie Ayl

e Jawgie die alally Anlaall da AL (s B el B o) Dy
50Ul Asje o Sl sleal) Gagyls it Ayl aleall (ol ALY
%11.31 Lall guadll sl daje 4 adl sleay) il K Ly %8.47
Gl Sy %18.24 eVl & palill cVare il gyl dlage s
(7 «Jsaall) D alaall o3a (pn Aygina
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b Al algaY) Cigyl cad i) palaalily Gilly A dalaad) A6 (7) Jea

H(§) s Llad ¢y

WL 45 e (%) LR Lo (S) Y s 4a Aliiaa AALuuS\
" - wlal | i ::'/';d‘
Bagidl | ) ey | B gl |y ey | (A) iD)‘w
1336 | 19.18 | 1212 | 879 | 279 | 250 | 27.2 | 282 | 310 | =l
11.72 | 16.76 | 1055 | 7.83 | 285 | 26.0 | 280 | 288 | 313 | ,¥/d10
999 | 14.94 | 862 | 641 | 296 | 272 | 292 | 299 | 32.0 | W20 0
11.69 | 16.96 | 10.43 | 7.68 | 287 | 26.1 | 281 | 29.0 | 314 | Lugsd
15.67 | 2161 | 15.18 | 1024 | 276 | 246 | 266 | 281 | 313 | =l
13.72 | 1991 | 1149 | 975 | 286 | 255 | 28.2 | 288 | 319 | J¥/d10
1158 | 17.03 | 9.90 | 7.81 | 30.0 | 27.3 | 296 | 30.3 | 329 | W20 0
1366 | 1951 | 1219 | 927 | 288 | 258 | 281 | 29.1 | 320 | Lugsd
1452 | 2039 | 1365 | 952 | 278 | 248 | 269 | 282 | 312 | =l
12.72 | 1834 | 11.02 | 879 | 286 | 258 | 281 | 288 | 316 | J¥/ds10
Lo giall
10.78 | 1599 | 926 | 7.11 | 29.8 | 27.3 | 29.4 | 30.1 | 325 | s¥/d<20
12.67 | 1824 | 11.31 | 847 | 287 | 259 | 281 | 29.0 | 317 | Lugd
S*D=0.844 , S*A=1.033, S*D=0.284, S*A=0.360, 1SD0.05

D*A=0.844 , S*D*A=1.462

D*A=0.254 , S*D*A=0.509

Aga¥) gyl cad A Galall iy Adid) dalwd) 56 .5.3
H(B) cusial) (B gl (59 bugia B Al
Aol shivall B3 clbils delyy die (§) usball b sl 0y omils
LS 5 S I bl Lemsen sl dabe P Sl o 1500 4l
Algadl Gyl e %24.03 il 3 calgaY) Gk Alaje s (il 1
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§256.2 Jaws 53 LAl 25)lie £194.6 usipedl A sl (gy5 das Cus
aleal) (e Alelaally Aid) 5l Jale 8 Slad) aleadld el o3
&b sl (035 Jam Cus %29.75 Aty (a3 ¢ jl/de 10 58 5 4
Sl algadl o pel) o35 §226.2 Jas 2 2aLall A3jlae ¢159.0 Gusiped
20 385 AseY) Galeal) (She Aldeally Lafil) gpadll sl Jale
§172.4 Luginll B Cgpall ()5 Jaw 288 %32.72 Ay (bl Cua ¢ il e
O aagd 35 et L Aysinn (358 Allin (IS5 §256.2 Jaws 3 3Ll 5l
Alaaal) Gss WY Aaye (B Sl Meal) Gulsi vie oS aali A el
Gl s Ja 388 %61.28 (alids) dans Ja Cus A (alaal) oS a
- (8 «Jsaall) ¢207.5 Jaws 3l LA 45)lie $80.40 Gusiyll b

ol 28 e 2000 4612 dalioe s hicall 330 clils de)y) ve
Al A S IS an gl Leapen saill dalie A (8) usipall (B gl ()
ey Alelaally gl 50l dabe 3 Sl sleadd (il xe %27.90
£206.2 Gusipall & sl 055 das Cun i/ 20 5855 3ae¥) Galea)
50 Jabe 8 Sl slgadl (el o3 $286.0 Jaw 3l aalally )l
oatdl ai lde 100 585 A (aleall (e Aldladly Azl
@A) 2aLaly A3lae £169.7 Gusipall & casaall (s Jas Cam %32.53 Ay
Ll gpadll sl dabe 4 ) dlgadd gapmill o ¢251.6 Jaws
38.32 Ay (gmidi) Cua ¢ i/de 20 55 And) palal) S e ikl
£286.0 Jaws 3 aLalL A5)lie £176.4 ugiyall 8 agal) ()35 Jas 288 %
Guki vie OIS aali G el of Jaagd By oty Lad Bsine (398 Sllia oIS
Eum L AneY) alea) (e Aalaad) s Syl dlaje 4 Sl slea)
osiall 8 gl (g Jaws 38 eV a5 %66.46 Llle (mlisd) s Jaw
(8 ¢dsaall) ¢228.0 Jaw (s 2alally 45,80 §76.5
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b Al algaY) Cigyl s Aiad) palaalil Gy 41 dalaad) A6 (8) Jsa
H(§) cusiad) A el 03

LA 45 e (%) palaN) (S) Y Ua sa ilalas AALuuS\
L " Al | i :“u’/‘f‘
gl | lgy) sy | B gl | Wy s | A) iD)(w
47.85 | 61.28 | 44.87 | 37.40 | 133.0 | 80.4 | 1144 | 1299 [ 2075 |
40.94 | 54.73 | 38.33 | 29.75 | 156.7 | 102.4 | 139.4 | 159.0 | 226.2 | 10V
35.31 | 49.19 | 32.72 | 24.03 | 188.3 | 130.2 | 172.4 | 1946 | 256.2 | 20_¥/d- %0
41.37 | 55.06 | 38.64 | 30.40 | 159.4 | 104.3 | 142.0 | 161.2 | 229.9 | L sid
52.35 | 66.46 | 51.08 | 39.52 | 138.5 | 76,5 | 111.6 | 138.0 | 228.0 | L
45.09 | 59.77 | 42.99 | 32.53 | 166.5 | 101.2 | 143.4 | 169.7 | 251.6 | 10_¥/d-
40.06 | 53.95 | 38.32 | 27.90 | 200.1 | 131.7 | 176.4 | 206.2 | 286.0 | 20_¥/J- 2000
45.83 | 60.06 | 44.13 | 33.32 | 168.4 | 103.1 | 143.8 | 171.3 | 2552 | Lawsidl
50.10 | 63.87 | 47.98 | 3846 | 135.8 | 78.4 | 113.0 | 1339 [ 217.7 |
43.02 | 57.25 | 40.66 | 31.14 | 161.6 | 101.8 | 141.4 | 164.3 | 238.9 | 10_¥/d.
o giall
37.68 | 51.57 | 35,52 | 25.97 | 194.2 | 130.9 | 174.4 | 2004 | 271.1 | 20_¥/da
43.60 | 57.56 | 41.38 | 31.86 | 163.9 | 103.7 | 142.9 | 166.2 | 2426 | Lo sial
S*D=1.598 , S*A=1.957, S*D=6.254, S*A=7.659, L SD0.05

D*A=1.598 , S*D*A=2.768

D*A=5.416 , S*D*A=10.832
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Effect of Deep Frying Repetition on Quality
Parameters of (Sunflower, palm and Corn)
Oils and Sensory properties of Fried potatoes

Summary
The research aimed to study the effect of the number of frying times in

physical and chemical qualities for oils (sunflowerl, palm and Corn)And
sensory properties of fried potatoes.3 kg potatoes were used, divided as
follows :1 kg of potatoes were fried in (3 liters) sunflower oil, 1 kg was fried in
(3 liters) corn oil and 1 kg was fried in (3 liters) palm oil.The frying process
was repeated at a temperature of 180 + 5° C at a rate of 4 times with an
interval of 10 days between frying and the other. Significant differences were
observed at the confidence level of P <(),05 between the types of oils and the
number of frying times, as the peroxide, acidity and values of color increased
significantly with the increase in the number of frying times, the peroxide
values ranged between (2.67 - 25.01), (8,8 - 21,15), (1,19 - 2.79) meg
O2/kg for each of the oils (sunflower, corn, palm) respectively, While the
acidity values ranged between (0.12-0.7), (0.56-1.35), (0.28-1.97) mg/kg
for each of the oils (sunflower, corn, palm) respectively.And the color values
ranged between (0.12 - 3.50), (2.11 - 9.26), (4.11 - 10.17) for each of the
oils (sunflower, corn, palm) respectively.A significant decrease in the iodine
number was observed at a confidence level of P < (),05with an increase in the
number of frying times, where the values reached (124.78 - 81,27), (106,80 -
70,41), (54,28 - 35,67) g iodine / 100 g for each of the oil( Sunflower, corn,
palm) respectively.While there were small, non-statistical changes in the
percentage of moisture in all types of oils with the repetition of the frying

process.Palm oil showed a higher efficiency in reducing undesirable changes
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in the values of peroxide and iodine number compared with sunflower and
corn oil when the frying process was repeated.The results of the sensory
evaluation showed that there were no significant differences at the confidence
level (P>0.05) between the fried potato samples in the studied oils note low
acceptance of all the taste, color and smell decreased with the frequency of
frying Where the values of taste acceptance in the first frying were (4.8, 4.4,

4.2) to reach (3, 3, 4) in samples of potatoes fried in sunflower, corn and palm

oil, respectively, after the fourth frying.

Key words: Repeat frying, sunflower oil, palm oil, corn oil, sensory properties

of potatoes.

46



G ghsalldals o 2022 sl 183l 44 dlaall Gadl dasly Ay

-

: dadlall

Jaxind (Al (mpall 5 clayiae DAL Aalall Gl Agdagll Galal) Calias
G A 8 LS RS et 5 el Ji b€ adis 3 aalal e
s Dl G Oleiads lesad SV ARG clamia) g (e -[1] sl
lia) Waladl abaly Uallad) (336, Jie el (e saciosal) @i b aeladl)
e b ki Gl el el pes AL Gaendl L) Alee a3 L[2]
Gl e [3] Aaall 436V 5 aeladl b Load (815 e liall 4029
RN PR e [P 3SR ¥ EGAER JUEC gl [ 1 [ PP PPN P
Gl Gaaade A dag Adaa)) sold) dughy Jady allady cplged) ddanlg )
sl adiayg (ul) GSEy Heaxs ) dpage A1) 3aldlly  Jedd) Gl o dpla
aiall ey dasdall dadl) Galeal) e olsinay cuill SLasl QSH e
(oab ol ey phafia 5l aie S e gig ity i Bha das e
dae) b ) cuy aladiad hSE sy L[4] Aid) A8 sald) ey e Slad
Cu) Gy G oSl 58 gl Al dujles ¢rand) N o UE Aala s caladall
Jlasiall 55 . [5] elsed) dpms (M Adee o han Ale 3m dapn )
il A5 B0l e Aliall 42eY) Lads Al B A ) cgill Sl
¢ 3asYle Sl dlaall) cdlelis sae paiually )Siall Jlexinl) 28 e i
Aglaslly AgL3all Galsll (b i Le (@bl Sal ¢ L) ¢ gyl
(A dain [6] cpall DA alilly aedally 360 4505 e Adiall 3,330 Gl
daadlly 335all (e JS plasd ) (6290 (Al COle ] (e Badee dAlulu sy
o dauly degenns Lo i U saall sausST 1) agay ellyy ) il A1)
(Jsallls 5all dgadll (mlal) clld 6 Lo dpliadl e ol syl bl
Alal) LSy cAlgaiall cyaagiiYly «ilingSsyuelly cnligislly cluaalyly

47



48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

Glame LLE e Lad 3 lgines udadl) Bha das 3l ol LS Al
o JOU ALY cogl Gl il e LESH ) - [SlASL gyl sy
Ly Clipeliall alaat it dasall Bpae A M) olaall J8 e lgualiaidl
palaal) aids s qangdl Sleall me cud o Sary @l Jee
ASESly Aagillly (oalll AlSay sl alagiy gl (G dxdal e dpal
il Clyprd Ggas o 30l Bpaliiall GlS jally dpadail) Slsall s dae il 5))yalls
LS ¢Jaxionall Cull g5l 8 )lls camSgpll o8y 5 3ad) saall (aleal) dad A
Trans g5 (e Asaiall aall paleal) (o difide Gles 8 ddee oo g
oaleaYl alaa¥) o e ¢Jastivnad)l il Ao g3y A 3 dapy o lalae)
oalaal) oda ADle Cap 5yaY) ALK il 8 3103 28 Trans g5 (e 4l
CGund ol e e i Y il e old Ul ) Gabed) ul g
QS b A 50SY) Sl pid 8 [7] Lad pla) daa e Ll
Gsima QI ) sam oSl il o V) ¢ gsaall 5ausT Linse Al g3l
055 ol b Aiiall 50.SY) clalias ols by ol 8 520y Cilalias
Blais . [S] sauSBll pualls 3yadl pohall am Sy il 6 djles e 300

) ) Ciay s Sl

Dl il sl Clivalse g o Gaeall B Blee IS5 il Al -1
)l Gy 8l Gy el

el Ualadl Zal) Galsall o Gaead) () dlee LS5 8l Al -2

dgua Galsiy aiad Al bl o Jpeanll dedle SV DLl 2085 =3
G il Cuil sagal) claalse e Bliall pe dllgiuall gl Jle Jsd cld
e amal) 252al)

48



G ghsalldals o 2022 sl 183l 44 dlaall Gadl dasly Ay

Adi)ha g Eianl) dlga
:[8] J ady Ualayl) @bA\ gﬁ\g aald —1

Dl @y e A (3) 5o cuy ge Al (3) 5 Aalle Wallay 48 40 el &
IS e 40 ppmat oy cddaall @lead) e dii i e 1 (3) 5 oned
Aoy o ol b cuag Ay (ulS) b Glda Uallad) (e aST (e 4580 e
Ualladl (e 3€ 3 a0 5 B dlee 8 8 ol dlee oha) a2 44 s
) Lehadiy layids oy sl dglee 8 dpypaat EBllea Baal Ualhal)l Camiad
Gl 550 %2 385 53 oake slaas leadis Lot & Gag anl iaym bl
Sl Jpagl ill gl sag A8y (15) saal Cuhll And o8 a5 b Il 2y
P S Crand Uallay 48 35 & diala U e 25+ 180 syhall dap )
BAl gy Al 3 aladinly ald 5 GST g el Jlea <y A1 3 A Uallay 2]
10 dealiy e 4 Jamay il dlee o) S daill cuy 13 4 4l 5 48T
daall B e Gare e degiae $Dle aladiuly Gllds L2 5 L) G Bl
sy ad (pand ) LBa)) Ualaidl o 5ye JS (8 Bl dlee (e o lgiV) 2a
Aled any apl Aully Ll 2Lasll ddlaill e ha AY) adlly dpal) ciflady)
lele AaLasll chlaal) e haY AN Cispl) ¢ 1l (e Ae 23y oayi &3 A JS
il pha Ay Jeo iiddg sgall Juag aial dilie Glgpe & BU Lis
Al of e 8 dlee Lgd s 8y JS A ALl lghdll Sl 23 aa
shal o WS dlelea JS 8 (M ey J8 Cupll gl o Llnk 5 d8bas])

Alalae JS 2 20800 Uallaall sl syl

49



48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

D Jaladl 3k -2
syl daldl) efylgay)

adpb aign [9] 8y 4ady 30 sadd o 101 3ha o caanlly dykh)l-1
s ot @A e Akl A Glua & Cadailly Gl e e lall diad e paiil)
cadanll g Ja8 3alll)

Aslaal) 335 [10] Sasishs i Sl Jlasialy Capill 0l ol 5 osll-2
D AY) Ayl 8 sl

(PCI)=1.29(Ab460) +69.7(Ab550) +41.2(Ab620) ~56.4(Ab67

3ha days die Al 8 ddseal) ot o ol [11] 345 Lcagenll 8,73
S Gals «Jsilis nasl asmalind) Clele ¢ 0,1 58 Jolaa aladinly 483
Sl sl s Laxie sylaall olgiil muary adiel Gl Jeids dewal alall
(U-o)ser = Zagesl) by 400 Alslaall 335 456 30 524
5
Wlasiad (3hal) ST e Syl o) Gt g [12] 385 Syl o84
Cua o (sl a5 Aay)  Aewal) Solall Ll cumpen ) 3auSY) Ay aa)
e Cilimyy (aysioslSll JAll (aea (30 de 30 L Galiay il e g 5 )68
led by o0 cAlalS 4380 3aa) (§yeall iy asaulind) ag Jslae 00 e 0,5
(0 0.0laspsall Cutlugn Jslaay G5l Gan Jslaall jlay il o Lall
Wlaad) 385 @y sl elidl gn spledl it jeieS oLl asa

NP CLULICESES LD

3
Balall AL sae cpats g LAY) pae dnps A ey 3 [T G35 25 )75
e B ol iy ) agll clahe aae ail agll Ay Capey 52000 Al
2l Aaleal) (385 Al B2asal) 4pail) Jag ph ea dewal) 2alal) (0

= LS pull o8 400

50



G ghsalldals o 2022 sl 183l 44 dlaall Gadl dasly Ay

(o-0)1269

= 5l a8

S

dpal) algall chlial shal & ([13] 38y diall Usladl dpaall (jalsall=6
Al s A e

tbany) Juladl) -3

Qligyall paail Lsd Hlial (ghals SPSS  Slaay) malipll aladiuly molll culls
(e Al adadl) apenal (385 %5 A4S (gsiue die dug ]l langiall A sl
e JSU ey Ka D Janary (JsY) daal

51



48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

AZBliallg gty
g paal) g3l Agilaally duily ) ailadd)
sdaghyl — 1

O Cam 35 2 180 Bha danny il sl dshayll ad (1) o) Jgaad) oo
slall i olly 8 Loy ABSH iy Jagy cuilly ) dlee oW Lpga)ll (sgina
de Aggiee gy s adl mll cpelsl L[14] sall Jay il el
Gl plsil paeal Ll ve cull & Ak g, (P >0.05) (s
Dl @y e IS %0.06 Aty Y1 AN ey adll o38 il (STs gyl
& sl sine daxy Qoad[15] ae G My diadll Cuys 50 Cagyy e
O WS (16] A paall syl Slall Jlaill dlee appus e il Ualladl)
Gt i V) Al Ll oy Aushayl) (ggina b Augies T (1) o) Jsaadl
Aggiall dpill 8 5250 o385 28 LA yaall gl g1l a8 (P <0.05)
Lae Ll elsed) 4yshayy Uallad) dyshayl cudll (aped e dadls cuill (6 dysha)l
Ayl AN AN 8 Lai [17] 200 a3 1305 il ankB olgay) ooy
@l e Akl Any Al phall clays ) asey @llyy dgshy g Y
8 Aashyll Lol 4 sansal) aaBY) aal) o aledl ae dusgjaal) gl 6 15 paen

.[9] %0.06 <l

52



@ g e

sl dals o

2022 sle 18] 44 Maal) ) daals Alsa

AL Alee I Lgha)l) (e 3l ggina B R Cle aae L (1) Jgaad)

(%)
Lo Cuil) g
AP PN
L.S.D Jaadl 3l pradidl lga
- 0+0** 0+0"° 0+0* Ll
0,09 | 0.06£0.01** | 0.06+0.1"* | 0.06+0.01%" | 1Y 2
aA Aa bA M\ d'é
0,12 | 0.06%0.01 0.1320.11 0.26+0.12
0,15 | 0.06+0.01** 0+0" 0.1320.11%" | agil 2.
aA Aa abA :\:xlﬁ\ d'é
0,12 | 0.06+0.01 0.060.01 0.13+0.1
- 0+0** 0+0" 00 ANl A
aA Aa abA :\:xlﬁ\ d'é
0,11 | 0.0620.01 0.060.01 0.060.01
Ayl
_ OiOaA OiOaA OiOaA :Lt.\bn @w
- 0,12 0,12 0,07
L.S.D

e L ginn g asas () gl Gudl (ads AR Bphas cipal Jand A i) i
(P <0.05) i s5ima o
5 L L Rugien lig g () sl Gudd (oaa AR B8 Cipal Jand ) i) i -
(P <0.05) 4 s giuua

53




48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

(osll =2

83 a3k 3 2 5 £ 180 9yl daa Aaall Ciggill Wl 2 (2) o8 Jgand) G
Ciyedal LAl gl & 8l e aae Bk aa sl Blanall 4l cilaya B
sda alyyl A Gl e 2ae e Golll lasa & (P <0.05) dagiaae alyy gl
3y el s ) e IS 2aLAl Alales 8 (4011, 2.11, 0.12) (e sl
Sy G IS Al AN 3 (10.17:9.26¢3.50) ) Jesil sl e Sl
Ot ASs o aas 2 18] ge G 13as ¢ sl e Jiailly 5,35 el s
Jas)S) SLSpal saadsall (3685 () s aays ¢ BN Gilge dae a3l sy )
J19] capll 3 ) 4813l dlsall e Aaalil Agdadl) e LS palls drsiiall e
salall (g ¢ laal) ot U oplpansly slll DlSs 3 Aygiaall salyl) (g3a 8 LS
el A e 0S8 ) g A e deld Jly cdll ) Al
yalilly Aphall 50 &8 mide imy @l e 30e.[15] Melanoidin
¢ L Aaiiyall 3yhall Clajal Acmpped e il dxudiall e Agaall (mladl

1186 [20] <l o) il Tansssy haas Sl

54



@ g e

sl dals o

2022 sle 18] 44 Maal) ) daals Alsa

B Adee A ausll o8l B RN @l i 8l (2) Jgand)

Lo Cll g5

alaladll
L.S.D Jiadll ) 3 ey el lea )
1.7 4.1120.67°° | 2.11£0.97*® | 0.12+£0.00™ | L
0.25 | 5.16£0.07*° | 2.31+0.15%® | 0.50+0.03"" | ) i)

Al Ja
1.36 | 5.64+0.51°° | 3.80+0.78°® | 1.24+0.14%

4l
0.28 | 5.89+0.11°° | 4.90+0.13%® | 1.8420.09™ | st st

Al Ja
1.07 7.26+0.7® | 6.89+0.23%® | 2.67+0.03%*

||
0.82 | 7.98+0.14°® | 7.22+0.54% | 2.71+0.07°" | ) iy

Al Ja
0.82 | 9.12+0.14%C | 8.08+0.53%® | 2.82+0.15%

Layll
0.54 | 10.17+0.27°° | 9.2620.25%® | 3.5020.05™ | iy}l atal)
- 1.15 1.51 0.24 "

L.S.D

b Lad ginn g asas () gl Gudl (ads RIS Bphas cigal Jaad A ) i
(P <0.05) i s5ima o
Lo L Ausian llg gy ) ol (o (yocn AR B8 il Jand () il i -
(P <0.05) & s giuna o

55




48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

:dun ganl) P§J_3

Gua a5 £ 180 pyha Aaps o Al sl Amsenl) 85 (3) a3 Jsand) Gy
Gl e (A M Gle e il ae Aaseall Gd) (8 (g5 ala)) Laadl
S deail e DA ol o34 caalay) 3 (P<0.05) (ssise die dusg
ol Jlsn Cuy e S Al Al xie cuy aS/aale (1.97,1.35, 0.78)
(e dagaall ad (83305 aay oA [21] e i 13 Il e Jaally 53l
s Q) Adee NS die gl e @) iS/aale 0.32,0.7,1.73 0,3
A s iy Uslag) il 8 8 aalill sk <) agaladinly @l ol A
) Gl e 2ae 3ab) xe Aagesd) o8y 8 BaLH 2sad L Bpeal) 8l A8k
cill Aphall 5auSY) el Aag lgis g lils Bal) Luaall (aleal) IS
Do Ll iy 1 2803800 bl 8 dshayl) Al LS [22] ) Adee (Pla
S oys san Sl ). [24] ¢ [23]call L) Jlatl dglee gy 8 Laga
Aoyl i A AEAN Claypelall Glia 8 5asasall Agaall (mlaal) s
A Glayeade CE iy JSE 5 il Amgen (e ah oM Yl L)
5SY) cillee ils ) Aasenl) o8y 8 5all) (gai By [26][25] s emnle
S Aol b alaall BTy el 5 3ball Aas Jrds cuidll A il A1)
27

56



@ g e

sl dals o

2022 sle 18] 44 Maal) ) daals Alsa

Al lee A cu3ll Lagand) &8) o LB @l sae 56 (3) Jgand)

o Cuill &5
) ilaled)
L.S.D L “ '5).}]\ Sb\jﬁ
0.11 0.28+0.034%® | 0.5620.06°° | 0.12+0.032%* Ll
0.38 | 0.44+0.05°*® | 0.66+0.05°° | 0.26+0.05%™* | A 4
A )8
0.27 | 0.83x0.17°° | 0.78+0.06°° | 0.33+0.05°*" ,
Al
0.27 1.01£0.17°® | 0.91+0.06°® | 0.38+0.06°" | s %l
A )8
0.18 1.04+0.09%® 1+£0.06°® 0.44+0.06°**
||
0.27 1.2940.17°® | 1.12+0.05°® | 0.5620.06%" | =G iy
A 48
0.27 1.63+0.17°¢ | 1.24+0.05® | 0.67+0.05°™
Ax)
0.26 1.9740.17%° | 1.3540.06%° | 0.78+0.05™ | s au)
- 0.44 0.17 0.15 L.S.D i

A i L Dl clig b a9 () asard) (il Gada Al Bphua Cigal Jaad (A ) i -
(P <0.05) 485 5 gima
o e Lad Dugina cilig b agag () o) bl e ARl B8 il Jaad (A ) i -
-(P <0.05) 485 5 gima

57




48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

* S gl 333—4

a5 180 Bba days vie lidl gl Syl B85 (4) &) dsadl Gan
<0.05) ssime e Lsina nuSoyll o) af Gyl dua dugpaall Gispill ares
Cauzadds) & A 3 ve g el ) cliag e S e dae 30l e (P
ob) dsaall ekl (P <0.05) (s5ime s Lisina S dlec hciul ga s28 o
8.80, ) aLall dlalas & cualy 3 M8l cilje 2o 30L) x2S gl ad 2bal (4)
Jaadlly 53y Guedlhlsn ) e JS S [omanSl ke e (1119, 2.67
OS GS oSyl 18 e (3.79, 24.55, 29.07 ) ) duail s e
LRl il & AN A a s e Jaally 3535 Gaedl) Jlsa Cu) e
Cudll aS gyl o8y 5008 die [7]e[28] (e IS oany Lo g b AL 028 e la
) gl)) orm Alsh die) By Adle Bl Glayy vie Guead) JBU el
Jady i) ) 8 \ginasly Aastiall e diaall (aleal) i 3aly) ) amey
oalidsl s [29]Uallgdl alal Sl ssiaalls olsedly dgdlall a)hall cilaya
O 3 320uSY) dlead Al) il i€ a5 ) g WYY 2 Syl o8
@bl Sk gl JEh 5 Al phall Glayy o pfie e GLSHal o2
eloell dpas sl Gaaad) I oL Dpneualls Alisn <) LIS dsl il
sy ) b Sl Aad of (4) ) dsaadl e LaadG L[31][30] ¢ sualls
238 (g3x0 Anlyll AN aay Juaally 3 Gl S pull dad e el S el
Galea¥) (e Ale s o Guadll sy slgial ) sy pll dad A 5oyl
Bha Jad Sl dmje 5T (0 lly [32] Aasiiall ye Al gl Zgal
Arpiall e Al Al Ll alal) giad Al gl e Alie )

.[33]

58



@ g e

sl dals o

2022 sle 18] 44 Maal) ) daals Alsa

AL Alee YA 3l sy ) oy B R ce aae Ll (4) Jgaad)

Aef “ll g .

L.S.D Jeal 33 et i Al
0,96 | 1.19+0.22°° | 8.80+0.35%® | 2.67+0.58* aalall
0,97 | 2.18+0.21°° | 14.26£0.29" | 12.07+0.58" | Ay .l
0,95 | 2.79+0.19°° | 14.81+0.09°° | 13.70+0.51°" | st a8 Ja
2,4 | 2.99+0.18%C | 18.1620.35%® | 21.04+0.53%" | k) iy
1,43 | 3.40£0.14%C | 19.5620.34% | 24.35+1.21°" | 2w a8 Ja
0,67 | 3.79+0.11°° | 24.55+0.32%° | 29.07+0.26% | k) 1)
2,93 | 3.19+0.25%° | 23.15+0.33" | 28.54+2.07%" | dx)) 280 U3
2,34 | 2.79+0.21° | 21.15+0.39%® | 25.01+1.52% | ax))) 4

- 0,56 0,9 3,17 L.S.D iad

o e Lad Aygina cligd dsag ) dgendl udl e Ailina Bphia cial Jaad ) all) s -
(P <0.05) i& s 5imua
o i Lad ygina clig b agag ) shadl (uli s Adlida B8 Cial Jeaad Al judd -
-(P <0.05) A& g5iua

59




48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

tagal) ?BJ -5

Cua 25 £ 180 Hha dapy die ) gl (gagll B a8 (5) o8 sl Cw
OS5 gl Gaill gies B S Gilhe 220 3045 ae sl Al o Cuaidl
(o sl W83l uzmidil 3) L langiadl G (P <0.05) ssiae die (goina 4l
Jaailly 5,3y Guadl) Slsa e JS) s £100/25 £ ( 54.28 <106.80¢124.78)
<) £100/25 ¢ (35.67,70.41, 81.27) ) Josil aalil) dlalas 3 sl e
&) (& Rl (Hmy Al Al g il e daally 5l Geadd) Jlss (e JS
S Al DA cuill b Gaaas Al sakaad) A8lasly Al chail) ) )
Ae e clyrill 38 aals [34] dphall sausY) dlee i cuil) 4308 a0 ) s A
elsed) dgass dyhall 3oy cdleld dagh il e Ayl (alal) Gk
@3 WS [35] Walladl B8 e dae Balyys  Agliall Ualaddl dyghayl Slall (g 5ially
Ll phall clays o dastial) e Lyl Lyl savie dadl) palea) gpdas
e il oda i) L[26][25] 8y Ao Leipls N i il 0 180_170
lol Gane B G aadieall Gl s G Baga b Ay b [36] g
3ied Aide b dexlaY)

60



@ g e

sl dals o

2022 sle 18] 44 Maal) ) daals Alsa

AL Alee DA cusll gl 28y A BN Cpe s LA (5) Jgaad)

e =l g

Alalaadll
L.S.D Jeadl) 53 el s
15,8 | 54.28+1.23%° | 106.80+2.9%® | 124.78+2.2% il
17,1 | 51.46+1.21°° | 104.69+3.2°® | 119.49+3.1°* | 38 1)
12,1 | 48.92+0.99°° | 100.88+2.3°® | 114.63+2.3°* | gl L) Ja
16,8 | 46.03+0.95% | 93.06+1.63°® | 107.86+1.98% |  astll 1kl
13,45 | 43.71+1.11°° | 88.83+1.95% | 101.52+1.56%" | el a8y Ja
21,3 | 36.66+0.89 | 84.48+2.2°® | 95.10+2.01™ | &
33,6 | 35.25+0.69" | 78.25+1.54® | 88.83+1.36%" | day) dkl J&
21,5 | 35.67+0.99 | 70.41+1.09% | 81.27+1.97™ | sl a)
- 1.8 3.8 3.6 L.S.D i

o e Lad Agina ciligd dsayg ) dpard) udi ada Ailida Sphia Cial Jaad ) all) s -
(P <0.05) 4& s5iva
o W Lad Apina cligd agag ) shead) (e g Ailida B8 Cial Jaad A all) i -
(P 0.05) 48 s 5imua

61




48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

sAgtial) Ualhall dpeal) Galgdll ks — 6

pail A g oysllly aadall ag dpus Galsd DG el sda b slaieY)
dsadl e a3 .2 5 £ 180 By dan o A paall gl il Ualladl)
prdally sl Joill Glays EVame o (P <0.05) dse 38le any (6) A
Glye dacy Gpadll O WIS 3 Bl Cle 2aes (il Gus 4liall Ualladll 43l
Jsill sy Ve Ge ) 5 a5 . wal) an@ll Cilayy Ve i )
“3)eas (4.99-4)dua 2a(5) o 1 JEIS Slasy) Jdsil) sy A6V
CNama alind) Lagl Jsde e (1.99-1)cdsia (2.99-2)ckusia (3.99
Cua (P> 0.05) (o5t 2ic dygina (358 asas (450 Aadhlly axdall 5 (sl Jsadl
Ol s i)l Uallall (4.2 4.2 ¢ 4.2) e osll) Jsd Ve Cuadil
Waladll (4 ¢3.2¢ 3) I duatl IV Al 3 sl e Jadlly 5)Ally Guaddd
) asr @llyg Al Al b Nl e daaally 5)All5 Geadll Hlsn Cuy A30Ra))
LS [37] draall ClpSaall e 450000 30l (ginay BN 22y osll) da)a Ll
@ S Ol e Algsaall Al GlpSd) oS5 ol S ohm
) e delill Ul aanny 2472 Bha dan o Leipas die Ualad)
4.4¢ 4.8) e pakall Jodll cNVaxa A Galias) Jaagl WS L[38] (e Jeli)
SV A b gl e Jaadlly 3y Geadl) Jlsy Capy Al Uallall (4.2
sl e daadlly 3)Ally Guaddl s gy Alial) Walladl (4¢3 3) ) Juail
b ulS Cun A Jodl)l eV andd ey (mlesd) Jas gl WS L Aaghl) A0
Slo Jailly 535 Jaadll Jlsa Cuge Al Walladl (4 4.2 4.6) 1Y) 4
Jeailly 5535 el lsa Caje Aaall Ualladl (3.8 <3 ¢3.2) ) Juil sl
$allaia A€ 5 Apngaall Gy JRE ) 2gm lldg Ayl A8 & gl e
WD (535 .[39] Gsadl Bausl Jady Aadhlly aakall B Llu g spllaia g
Guall Galsall Guy Cgill Gaad Al Akl 4505l il (Al
Sl U il 5 aakall 5 opal) Jall CVare aaliE G lgd Al 43e

62



@ g e

ol dals

2022 sle 18] 44 Maal) ) daals Alsa

Gy ) daastall el Sl dlaally dphall 30uSY) 8 ) Gl
[40][25]¢[6] Aleil) miiall e s Jo Ll i

il o el ae (B AdEal) Walhadl Al alsdd] jaE (6)ad) Jgaa

g | A Walad) | dididl Uslag) s u"w
L.S.D | Jaaill cwy A | 3,30 cw) 8 )\}:::\L“’A
- 4.2+0.4" | 4.4+0.5" | 4.8+0.4" ARG
- 4.2+0.4% | 42404 | 44205 | awaw |
0.43 4+0.0* 4+0.0% 3.2+0.4™ LA )
0.44 4+0.0% 3+0.0"" 3+0.0" Zaghyll 1)
- - 0.63 0.75 L.S.D iad
Lsp | ew DAl | peadll Hlsa
0.75 | 4.240.4*% | 4.2+0.4" | 4.2+0.4" BRYRRA]
0.71 | 4.2+0.4** 4+0.0%* 3.8+0.4°" Al ) )
0.75 420.0%* 3.4+0.5°" | 3.4+0.5°" L) Al
0.43 4+0.0** 3.2+0.4" 3+0.0% A1) Al
- - 0.74 0.75 L.S.D iad
Lsp | &Y Dy | el Jlsa
- 420.0° | 4204 | 4.6:0.5 | oy | o
- 4+0.0° 4%0.0% 4+0.0% ) )

63




48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

- 4%0.0° 3.4+0.5% 3.4+0.5° AN A
0,4 3.8+0.4° 3+0.0° 3.2+0.4° Aaglyl Al
- 0,63 0,8 L.S.D i

o i b Lgina clly b asag ) dpand (il e Ailida §yshia Cijal Jead ) Al puds -

(P <0.05) 48 s ginua

s i Lad dgina clig @ agag ) Jhad) Gadi Gads Adlida 5y Gial Jaad 1) Al judd -

64




G ghsalldals o 2022 sl 183l 44 dlaall Gadl dasly Ay

cilalisiay)

Aol Galadl) Has (P <0.05) A (ssiue i Lisina 135 il cojelal >
o mgenll o8y e JS af Cand) Cum dug el Gl £l Adlasl
531 e Lm0l A8 ad il 5 sl sl ASS Ay 2yl
-l Glhe e

Leg jeadiy 3auSY) COleli 5ad e aall & e 5l Jaill cuy selal >
c ol Adee LSS die A 5 Guedll Hled Cuy xe d)lae )l

G Alial) Walad) e & Aadhlls sllly aadall (0 JS o (aliss) Ll 5
c Bl e 23 LSS ae Jaadlly 5)Alls Guadd) g

<o b ) Adee S5 e 52uSY) aia gl il of ) gl eoplal >
Gy sehl Y Andall e Al A5 Galal¥) e Gl srina ol
Oe el olgine e Jaadlly A Cuy Aplie AELE S Geedll lso
.%(70.60) Ay Sl il aen

Gla gil)

Aadin ve Gald OS85 s e SV B Gy alaiiud s meay v
kel ALl Cliall Hax (e aall @lldy Guaall BN LpaEll 43,0
Sl e aae 3L ae Axndiall e Agaal) (bl GlSE 3 aadia) sl
oY) daa e e cuill Jans Lea

Cull Aty il Alee b Lealatin) J sl e s J<G Uallad) Cains v/
Al alsall Ll (e @il JSy

A bl 30V e cul) AL sl Caagy damukall 30V Cilabias A8l vV

Aasiall e Al dplal dgaall (bl giadl dle B Gy aladiul v
gy el 3auSY) aca el A0l aly) Cangs

65



48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

bl

29 =25 L= oyl

2-Arafat .S. A . 2015 - Comparison between traditional deep -

Fat frying and air —frying for production of healthy fried potato

strips, International Food Research 122(4),1557-1563.

3-Pedreschi, F. Moyano, P .Kaack , K, Granby, K 2005 Color
changes and acrylamide formation in fried potato slices, Food Res

Intl 38:1-9.

ohill s gy Basa Clrd 4 I B ey 58l 2012 SsS csuad
¢ (28) alaall ciaehl aglall 3o daala Alae. dgdadd) ) 8 deadiul)
360-349 (= 223l

5-Mustafa, MR et al ., 2015 —Effects of Repeated Heating of

Cooking Oils on Antioxidant Content and Endothelial Function.

Austin J Pharmacol Ther , 3 (2) .

3auSY) ilaliae Al il dul) 0 =2016 dung) ¢ Jally g ¢ a6
63 Alaa L Gpeall ML Jerid) 33 cu)l AlaSghall cliall e Gyl
o1 2ael 5 aladl) ¢ A3l usaddl Ll

66



G ghsalldals o 2022 sl 183l 44 dlaall Gadl dasly Ay

7-Talpur,M.Y.,Sherazi,S.T.H.,Mahesar.,S.A.and Kandhro.,A.A.
2009 Effects of chicen frying on soybean,sunflower and canola
oils.Pak.J.Anal.Chem, 10(1-2), 59-66.

8-Rasul, N 2010 - Effect Of Deep Frying Of Some Foods In
Sunflower Oil Physical,Chemical And Nutritional Properties At

Rejection Point.

lelially Geaally gl Lagde€s ) Jase 2006 Jielew) (35 (LAl -9

Neale Aalal
10-A.0.A.C. 2000 Association of Official Analytical Chemist.
Official Methods of Analysis . Color method Cc 13c -50.

daals Csiia o leall andl) (1) Cspll WlE = 2006 e dese lai-11
domalall Glesaally Sl Apae g idly AiLasl dungll LK u

A sl el 4y seanl)

Zleidl —(1989) ale & salall /762 aby dpysedl dpaldll ilialsdll-12
oanlially Glicalsall A ddelicall 3ylys « dnlall gl Julas gy il
SEEPPRMERTS]

13-Larmoond, E., 1982-Laboratory methods for sensory

evaluation Canadian Dept.of agriculture publication no.1673.

14-Vitrac,0.,D.,Dufour,D.,Trystram ,G., Raoult Wack, A .L 2002

Characterization of heat and mass transfer during deep —fat frying

67



48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

and its effect on cassava chip quality, J.Food Eng ,53(2),161-
176.

15-Jurid, L.S .Zubairi, S.l, Kasim, Z.M,Ab Kadir, I.A 2020 The
effect of repetitive frying on physicochemical properties of refind,
bleached and deodorized Malaysian tenera palm olein during
deep—fat frying, Arabian Journal of Chemistry ,13 .6149-6160.

16-Dana, D ., Blumenthal, M.M., Saguy, |.S., 2003 The
protective role of water injection on oil quality in deep fat frying

conditions, Eur Food Res.Technal, 217(2),104—109.

17-Choe , E and Min 2007 Chemistry of Deep- Fat Frying Oils,

Journal of Food Science ,Vol.72,Nr.5.

18-Goburdhun,D.,Seebun,P.,Ruggoo,A.,(2000).Effect of deep—fat
frying of potato chips and chicken on the quality of soybean oil,
J.Consum.Stud Home Econ ,24(4),223-233.

19-Aniolowska,M.and Kita,A 2015 The Effect of type of oil and
degree of degradation on glycidyl esters content during the frying

of French fries.Journal of the American Oil Chemists ,Society , 92,

1621-1631.

68



G ghsalldals o 2022 sl 183l 44 dlaall Gadl dasly Ay

20-Debnath, S.,Rastogi , N.K. ,Kyishna, A.G.,Lokesh, B. 2012.-
Effect of frying cycles on physical,chemical and heat transfer
quality of rice bran oil during deep—fat frying of poori :An Indian

traditional fried food, Food Bioprod.Process ,90(2),249-256.

21-Tynek, M. ,Hazudek, Z;Pawlowicz,R.and Dudek, M 2001
Changes in the frying medium during deep—frying of food rich in
proteins and carbohydrats.J.of Food Lipids, 8,251-261.

22—-Mariana,R.R.,Susanti,E., Hidyati,L.,and Wahab,R.A.2020 -

Analysis of peroxide value, free fatty acid,and water content

changes in used cooking oil from street vendors in Malang,In AIP

Conference proceedings. Vol. 2231, No.1, P.040057.

sl Gl Alalal) clysdl) 2015 Sleladands Jec aluy iacala—23
A7 o2)e Al aglall 8N dlae DN 8 ol Ayl sl

- ol

24-Fujisak , M., Mohri ,S., Endo,Y., Fujimoto ,K 2001-
Deterioration of high olic safflower oil heated in low oxygen

atmospheres whith water spray , J. Oleo Sci ,50(2),97-101.

69



48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

¢daxalal) C'_A:_JM\) ikl K_wma cé\:ﬂ})ﬂ\} Llesl) gl LK Chadll

Ay sl Al 4 seanl)

ilaa sl ailadd) Gy . 2018 el dakald « oy oluidlle agud 27
CAplad 5 Alas A1 gl

28-Shalmany, K.and Soihnejad, R. 2012 .Determination of
Peroxide Value Soybean oil containing Propoils and without
Propoils under the influence of different level of heat, Technical

Journal of Engineering and Applied Sciences,2(4),97-103.

29-Diop, A., Sarr, S.0.,Ndao, S.,Cissé,M., Baldé, M., Ndiaye,B.,
and Diop,Y. M. 2014 Effect of deep—fat frying on chemical
properties of edible vegetable oils used by Senegalese
households. African Journal of Food,Agriculture, Nutrition and
Development,14(6),2218-2238.

30-Rehab ,F.A., and EI Anany , A.M. 2012~ Physicochemical

studies on sunflower oil blended with cold pressed tiger nut oil,

during deep frying process .J. Food Process Technol.3:8.

31-Tsaknis, J.and Lalas,S. 2002 Stability during frying of moringa
oleifera seed oil variety periyakulam, ,Journal of Food Composition
and Analysis,15,79-101.

70



G ghsalldals o 2022 sl 183l 44 dlaall Gadl dasly Ay

32-Mulatari, S;MarsolVall,A; Heponiemi,P.;Suomela,J.P; Yang,B
2019 Changes in the volatile profile,fatty acid composition and
other markers of lipid oxidation:of six different vegetable oils

during shart.term deep—frying ,Food Res.Int ,122,318-329.

33-Aladeduny F A, Przybylski .R . 2013-.Mnor components in

oils and their effects on frying performistry. Lipid Technology
25:87-90.

34-Lawson, H.W 2013 -Food Oils and Fats: Technology,Vtization

and Nutrition.Springer Scince and Business media.

35- Sibia ,H and Alrifaie,H. 2018 The Effect Of Frying Conditions
On Sunflower Oil Attributes, Tikrit Jornal Of Engineering Sciences,
25 (2), 52-58.

G el ladll el uy Baga bt A 2013 eyl ae (Ale=36
e bl aslell Bied drala Alae L(3ed Abde B dek) gll (a8
236-223 (o (1) 2221 ¢(29) ksl

Lé :\:{SM\ Slaliiigll ) _):ﬁt a—“‘bd - 2018 Qﬂﬂ\ o &Y cQ\S)g—37
. (3kad Aaala ¢ TTEN DY ML.D .(',M | an\ QL'DJ <l .Lu.u.aw:"'

38—Cruz, R.R.P., Pereira, A.M., Ribeiro, W.S., Freire,A.l .,Costa

,F.B.D .,Zanuncio ,J.C.,and Finger,F.L.(2021).Ideal temperature

71



48l Uallanll Lcal) () a1 g(330 5 Jiill g uaddl ) 93) a3l 33 gad) il ga A (gaaad) AR ) S0 pils

and storage period for commercial potato cultivars selected for

frying.Ciéncia Rural,51.

30-Bordin, K., Kunitake . M.T., Aracava . K.K ., and Trindade,

C. S .F 2013 —-Changes in food caused by deep fat frying —

Areview.Archivos Latnomericanos de Nutricion, 63,5-13.

40-Sumnu, S. G., and Sahin, S. 2009 —-Advances in deep-fat

frying of foods. Published by: CRC Press taylor & francis group,
LLC, United States of America Edited by Servet Gulum Sumnu,

Serpil Sahin.

72



il U 3 alalll gl o Jald cuyjle a 2022 ale 1833 44 Alaall Gl daaly Adae

Ligusn dyianoll dypilill Giaill ilospuny el
Slaall pay o9 LGl §lyal jalitiaug olad il
ozl Jonaol daaliilll

(Cicer arietinum. L)
Jualh cigyla . o® alalll lud jgsall? Gila Uy ) gisal !
Agyps — paes ~Cind) Aaala — eyl LIS —Alin) Jualaall aud L sae b 33

Agypms —Giied — A3l Asalal) Ciga ] Aalall Aiggll & Caaly 2
Bapn = Gaes — Gl dasla — Aol G - Jualadl ad b piale 4l

ailall
O3l Cpemsall Gaes (8 dpe 3l Dpadall Cugaill 3Spe B dpaill sda Syl
el ad Alee LB Aus Giag (2021-2020) ¢(2020-2019)
sl paliiie alaiiuly Lgs spasall (AGNPS) Gl il Clapus Jolae
eli)) St paell cld Laliy) Gliall (e b dels Cual s LK)
100 OV s edppdll ddal) ccnlal)l e el aae ¢ clall e o, saee culal)
(A1, A2 ,B1, B2) dalide Jali cVara 305 (colall calaylly aladl 3lly 653
cVaral eV il bl cpelal L Al dadly WS Bl alitid
(clall Gilally cada )l el ¢ bl g layl) salyy & (AL, A2 ,B1, B2) Ll
Alall) Agull clypisall salyy A ol (B1) Aleleall of ang LS Laalil) ae 434l
A L (ol e el saeg ¢ 53 100d) e <l b gaill s i)
calill e dlie il Gl (AL A2, B2) GAY! clalaall oS

—Lsl sl paldiae — 5 cle — Al dcadll Clags 1 dalbisd) LK)
Ay cliall

73




‘;,ums\u'a,.géugsn‘_gwiu&gs&g%sws@ﬁn%mwﬁu
(Cicer arietinum. L) yaeadl J gasal 4alidy)

The effect of Bio-prepared Silver
Nanoparticles by using Eucalyptus leaf
extract in some productivity traits of
Chickpeas crop

(Cicer arietinun . L)
!Dr. Lina Alnaddaf 2Dr . Ghassan Allaham * Mariet Fadel

! Associate professor , Department of Field crops , Faculty of Agriclture , Al -baath
University , Homs , Syria .

% Researcher in General Commission for Scientific Agricultural Research center —
Damascus — Syria .

® Master student , Department of Field crops, Faculty of Agriculture , Al-baath
University, Homs , Syria .

Abstract

The field experiment was conducted at the Agricultural
Scientific Research Center in Homs from (2019-2020), (2020-
2021). the present research aimed to study the effect of
soaking chickpea seed for a half-hour in different mixing rates
of Silver nanoparticles (AgNPs) which were biologically
prepared using Eucalyptus leaf extract in some production
qualities of GAP5 chickpea (plant height, number of pods on
the plant, number of seeds on the plant, seed yield, weight of
100 seeds, dry and wet weight of the plant) according to four
different mixing rates (Al, A2 ,B1, B2) for Eucalyptus leaf
extract and AgNPs.

The results showed the positive effect of treatments (Al, A2
,B1, B2) by increasing (plant height, wet and dry weight of the
plant) compared with control. Also, the treatment (B1) led to
an increase in the following indicators (seed yield, number of
pods in the plant, weight of 100 seeds, number of seeds on
plant) while, other treatments (Al, A2, B2) didn't show any
effect compared with control.

Keywords: Silver nanoparticles- GAP5- eucalyptus leaf
extract- production qualities.
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Abstract:
The study was carried out during the year 2020-2021 in the nursery
of the Faculty of Agriculture - Al-Furat University - in Deir Ezzor
Governorate. The experiment was designed according to the design
of the complete random sectors in the arrangement of the split plots,
where the method of addition occupied the main pieces and
concentrations of the split pieces, where biochar was added to the
entire mixture approved within the forest nursery and at a depth of
0-15 cm from the mixture for the evergreen cypress planting at the
age of one year, where the indicators were taken At the beginning of
the experiment and after a year of treatment, charcoal was added at
four concentrations (2%, 4%, 6%, 12%) in addition to the control
treatment without addition. The study showed a significant effect of
adding biochar on the growth of evergreen cypress, where the
addition treatment outperformed the whole mixture in the rate of
increase in stem and root length, and the concentration 6% gave the
best result in increasing the length of the planting at an average of
(49,700 cm) compared to the control which was at an average of
(18,700 cm) ) and an increase in the average root length (16,833
cm) compared to the control (5.167 cm). While the concentration of
12% at a depth of 0-15 cm was superior to the rest of the treatments
with an increase in stem diameter at an average of (8.620 mm),
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between what was the lowest significantly at a depth of 0-15 cm at a
concentration of 2% with an average of (4.363 mm).

Keywords: Evergreen cypress, biochar, manure
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Morphological characterization and relationship and fruit
contain of oil to olive varieties (Olea europaea L.) introduced to
the genetic complex at Homs Research Centre

Mohsen AL-Sweia’, Ghassan telly?, Shahinaz Abbas *
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2Prof. Horticulture department, faculty of agriculture, Al-Baath University.
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ABSTRACT

This research was carried out during the years 2020, 2021. Seven
varieties (Picholine, Zorzalina, Manzanilla, Arbequina, Frantoio,
Letchino, Coratina)of olives (Olea europaea L.)were studied. They
were planted in the genetic complex at Homs Scientific Agriculture
Research Center. Our study aimed at morphological of the
mentioned varieties using 28 morphological traits. In particular, the
general specifications of the tree, leaf, inflorescence, fruit and the
endocarp which are the most important morphological
characterization criteria. In addition to the biochemical traits such
as oil percentage of each variety. Results based on morphological
traits showed high level of variations between and within olive
varieties. The dendrogram between studied varieties based on the
morphological data showed high average of dissimilarity.Oil
content varied is the studied varieties. It was high in (Picholine,
Manzanilla, Frantoio, Letchino, Coratina) and ranged from
(20.43%) to (23.15%), and oil percentage was moderate in
(Arbequina) it was 19.08%, while it was the least in
(Zorzalina)(16.35%).

Keywords: Olive, introduce varieties, morphological characterization, oil percent,
Dendrogram, relationship.
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