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Fabrication and Characterization of
Superhydrophobic Cotton Fabric Using
Nano Zinc Oxide and Stearic Acid

Abstract

In this research, a simple and low-cost method was developed to
fabricate a superhydrophobic cotton fabric using nano-zinc oxide.

The method includes synthesis nano-zinc oxide and then applying it
to the cotton fabric using the (pad-dry-cure) technique to improve
the surface roughness and then modifying the surface with stearic
acid.

The synthesis zinc oxide nanoparticles were characterized using
Fourier infrared spectroscopy (FT-IR) and scanning electron
microscopy (SEM) and the wettability of the modified cotton fabric
samples was studied using the water droplet contact angle (WCA)
test.

The results of (SEM) showed that the diameters of the synthesis
zinc oxide particles ranged between (8-16 nm), and the modified
cotton fabrics showed a super hydrophobic property at a contact
angle (WCA = 1549).

and it was found that fabricating a superhydrophobic cotton fabric
was due to the combination of surface roughness effect caused by
nano-zinc oxide and the low surface energy resulting from
modification with stearic acid.

Keyword: nano- zinc oxide , super hydrophobic cotton fabric
,Stearic acid ,water contact angle , (pad-dry-cure) technique .
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The effectiveness of citrus peel oils
extracted by water distillation in prolonging
the shelf life of cake

Abstract:

This study aims to confirm the effect of adding lemon (Citrus
Limon), orange (Citrus sinensis '"Valencia) and bitter orange (Citrus
aurantium) peel oil in different proportions on some physical and
chemical properties of the cake and its validity period in terms of
microbial total count of bacteria, total fungi and yeasts). The
essential oil was extracted using method of water distillation and
evaluate the period of efficiency in vitro on some organisms using
sensitivity test (diffusion method). Then oils were added to the cake
mixture in three proportions (0.3-0.5-1) %. Results were compared
with a sample without any additives to be the control sample. Other
sample was prepared by adding potassium sorbate as a chemical
preservative as another trail sampling. Sensory evaluation of cake
samples was carried out at the beginning of the storage period post-
manufacturing. Samples were stored for 30 days at ambient
temperature (25£2) °C. Microbiological tests were conducted from
the beginning of storage and routinely every ten days up to end of
the storage period. Chemical and physical tests were conducted
every ten days as interval period, as long as started from the first
day.

Results showed that there were no significant differences in the
sensory characteristics between the different samples except for the
flavor and porosity, which witnessed a direct increase in receptivity
with the increase in the percentage of added oil.

Results also showed a decrease in numbers of bacteria, yeasts and
fungi. We did not notice any negative effects on the physical and
chemical properties. The pH increased by increasing the proportion
of the essential oil added, and an improvement in texture was noted.

Key words: antimicrobial, essential oils, cake, shelf life.
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ol

25



) Lada Baa Adl) B slal) B yulaSilly Aalidie) ciluaaall 988 Cgy ) Aullad

Syl cuy g daaly dgies lig @ e S Penicillium sp o
Cuyy Jill cuy g clig i A Slilia (52 5 P<O.001 ¢selll i
~C—DU‘
1yial) Lyl gaill aie e lal doginall g all dplly L
On b dadip daialy dgine lig @ Gllla ol :Salmonella spp o
cilig i A cllia (&5 a1 5 P<0.0001  @selll cuyy Syl <y alasind
bl Cuys JUEl Cu) (g disina
(las dniipe) Tax daialy dugins iy cllia culS : Escherichia coli o
O Ligine g b A clllia oS5 aly palll Cuyy S Gy aladinl
ol cuyg JlEl) ) aladiu
kel Ao jadll i) s s : Staphylococcus aureus o
Glaaeall o daliidl Ll @asll @l Kuall alaall blial) :(2) Jaal)

bl 50 Uadl) 4232V Gl oo Alsiiall LS plsl ans s 2041 plaauls

+(adsally
Zone of inhibition (mm)
Ll gl 5yaaal 4adall oLaY)
ol Osanll Ui o)
8 16 9 Salmonella spp
11 23 10 Escherichia coli
10 17 10 Staphylococcus aureus
9 18 9 Aspergillus niger
8 13 8 Aspergillus flavus
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sl sy
10 11 9 Rhizopus sp
9 15 10 Penicillium sp

U biilly el sl il o

o3 ity claial) s Alle Gl WU 10 JS dslipilly d8basl) Jllaill sha] &
Py unguel GV Glsiuey dhsall Hhall clays o€ dadla clasy)
Jest cNlae 0981 0.75 3l i L) Ll (7.5-5.4) g ol
126] LSl 5aill 5 adls gsadall daaka¥) il uyes e

tungyuell G il v

Gliall Ll dgde Jgeaall & A Gangyuell (Y1 a8 (3) Joasdl an
aaslaag 0Ll G Lo (PH) cingsngl) () o (8 daualy dugine Clig b aag
A DA ey S8 pH i il a3l unills (p0.05) daal

ol ae Sl Glial pH a8 sl 2(3) Jgaal)

30-day 20-day 10-day 1-day wﬂf”
SP %6.68+0.01 26.7910.04 26.91+0.02 ali-]
SP %6.62+0.02 6.68+0.03 b66.79+0.04 | 0.3% —Sbias J <y 3-2
SP 2b6,56+0.03 €6.59+0.03 b6, 74+0.01 | 0.5% —Sbias J 5 <y 3-3
3b6.49+0.005 ®6.55+0.03 °6.56+0.03 °6.63+0.01 1% e J& n cu -4
SP %6.63+0.03 36,71+0.02 6. 74+0.01 | 0.3% —Sbas (sad Cu3-5
SP 6.53+0.01 €6.57+0.05 6.68+0.01 | 0.5% —sbias (jsad Cu3-6
b6.45+0.01 b6.50+0.01 °6.54+0.05 °6.60+0.01 1% liae (sl Cy 5-7
SP %6.63+0.01 ®6.69+0.01 2°6,82+0.03 | 0.3% —slas @i b <w )-8
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SP ?6.61+0.03 2bc6.66+0.01 v6.76£0.03 | 0.5% —tlias mijlh <y 39
?6.49+0.005 ®6.57+0.03 b¢6.60+0.01 ‘6.68+0.03 1% <liae &)L <u5-10
%6.68+0.04 %6.70+0.03 %6.76+0.01 °6.794£0.01 | 0.1% asmbisll QL) su-11

sp: spoilage sample.
0.05 2P ~ic Lgin (gsine G 25ns p2e le bl 3sanll b dglina) piall Capn¥l Js

sla¥) Blas 80y G il DA dcagaal) dayy 8 pRliad) auds oSas
a9 G Aphe g Ll Ciliadl) Gliell Liages da)y (@l aang [27]

[29] 4l Jeasi L aa 315w piliall odag [28] el LS5 A sabonin 3l

1(aw) S Ll g v

8 3l s G sn Lafpal elall lagyally jall (ol 206Y) 3 clall ang
el (53 Lanslon Ul sladl sa jall Ll Ll cdiiad) oldall cliva (oS5
DR a iy o) B3 o @il [ige pshadlly iledlly LASHl sai
3l A (50 Ajee b b sed Yl e 8 dap Ao Sl Ll
oSl sl A8 Claidll AlE acias 4ujaTs duadla B el ol
aie Upe il Lsh)ll (ggima e Yo il b eld) Jils Jlo € aa )
dal e ey Lad Gudlin @<l 8 sagasall ddbiddll cilip€all ¢ Alall daLaally
leiligd die ZOYls byl Diad daley) 5 olsdl) dal (e bl pe LalsyY)
[30] I3 giall & aalsie 385 a S (Y elad) Lilgis Sl Jaiia (he Ji

Slgall 23 35 8ab 5y dadlall Bae dlayiy Alall Laliall (e Sl ¢

o Loyt (aids Ayl (grinay (Sl Llaal ad ol (55 4) oalsaad) cow
gl () e Dkl Baa das @llyy aall sae ol Clial) mueal Gl
[32] el 43l g [31] el
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A0 el Gl a8 Aaadl Wil 2022 a6 amd) 44 Alaal)

sl sy

a8 b bl 8 Ao Lugie cllg i gag LY (4) o) dsaall e Badl
(p < 005) 2\-!)535\ @A\;A} RV A | TP DY (aw)

SR 530 DI (B) o8 b sl 5(4) Uy

30-day 20-day 10-day 1-day wﬂ; \w
sp %0.778+0.005 | °0.80£0.02 | %0.828+0.008 ali]
sp %0.7774¢0.013 | 10.7880.012 | °0.826+0.006 gﬁj/: 2
SP °0.776:0.003 | *0.793:0.002 | 0.8230.002 g“s‘j/: s
JE w54
20.752¢0.012 | *0.771:0.014 | 0.7820.022 | *0.814+0.02 e
sp "0.774+0.02 | "0.787+0.009 | #0.827+0.009 5”;; S
sp %0.773£0.002 | *0.795:0.015 | 0.819£0.016 5”;2 o
°0.749+0.003 | *0.779+0.015 | '0.789+0.005 | 0.816+0.01 “1’; o
sp °0.775£0.001 | "0.786:0.007 | °0.830:0.014 | g“ ;;) -8
sp %0.77940.001 | *0.794+0.014 | 20.824+0.02 g‘;;: e
°0.757+0.001 | 20.772+0.009 | °*°0.791#0.06 | °0.817:0.03 c‘lf;: :t:o
AL g
0.765:0.001 | °0.781:0.005 | *0799:0.02 | °0.827:0.004 | %J:;ilﬂ‘

sp: spoilage sample

0.05 >p xic iy (grine G 3929 p2e o 2l dgeall b dgilindl spaall GanY) Js
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A 810 A (%) skl (sima (A byl 1(5) Jganll

30-day 20-day 10-day 1-day U‘J:i o
sp "10.61+0.18 | 2115027 | 22.9240.42 L]

sp "19.96+0.58 | 21.184051 | 22.170.19 3‘;‘;2 2

sp "19.2340.30 | *21.1240.31 | °22.67+0.49 3“5‘ - w3
"1804:0.11 | "19.96+0.41 | 20741070 | 22.05:012 | O Sud
1% —sliaa

sp "19.97+0.22 | 21.48:0.33 | °22.61:0.21 6’;’;2 =

SP "10.45+0.65 | 20.5240.43 | 22.7240.21 8’;2 e
"17.89+0.01 | °19.55:0.18 | ©20.02t0.65 | 21.9840.23 “’1{;‘1 7
sp "19.8640.29 | ®21.0940.75 | 22.03+0.53 g‘;;) 8

sP 220.0240.06 | 20.8310.16 | °22.58+0.53 g‘ ;;: e

18154049 | "19.894006 | "2065:0.16 | *2219¢0.19 | & J;: 10
18414016 | *19.92¢6017 | %2092:021 | 22454021 | o0

0.1% e 525l

sp: spoilage sample

0.05 >p xic lein (grine G 39n9 p2e o 2l dganll b dgilinadl spaall GanY) Js
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2 \ JLh;\,\M og)ws £ g.'udal\ L;\-.\\J

sl sy

2022 o6 2wl 44 daall Gyl dasly Asa

Led Gl A5l (s Lo Fugina liy 6 35m5 1 il i (6) o) Jpsad) ¢

ol 530 Dia (N) A0lall b eyl £(6) Jsanl

G 3A (e
30-day 20-day 10-day -day e
o 52.423+0.058 | *1.996+0.050 | °1.631+0.032 w1
sliae JW p Cu -
o °.267+0.034 | "1.8110.0416 | °1.521#0.003 | 33; 2
. 0
aliaa Jla o Cu )
SP ©42.164£0.039 | 1.71240.049 | “1.453:0.165 | 350)/9%)3
. (o)

b2.308+0.132

91.993+0.085

€1.533+0.036

¢1.263+0.032

aliae JW 0 cuy 34
1%

slias gl <35

sP b2.257+0.0316 | °1.989+0.040 | °1.587:0.063 gt
. (o]

sP 522010.071 | 1.893#0.056 | *1.495:0.097 | S);i%ﬁ
. (o]

b2.415+0.031

<d2.043+0.087

®1.711+0.145

£¢1.319+0.065

aliaa () ganl <y 3-7
1%

liae i)l Cu -8

SP b2.39440.087 | *1.921+0.051 | 1.604+0.016 S 3o
. (o]

sliaa byl Gy )-

SP b2.304:0.034 | 1.886:0.0501 | °1.594+0.098 | g";y =29
. (o]

v2.571+0.0977

©2.254+0.116

®1.7960+0.041

®1.434+0.03

iliae &)l <y 3-10
1%
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3.126+0.100 22 .818+0.011 42.328+0.051 2.040+0.051

0.1%

sp: spoilage sample
0-05 >p xic lgiy (ssine (3 5a o2 o aalsl) Sgeall b Agiliial) Bpaeall Caa¥l U
A elail) S (aliail s 3l e Uad Al @ily Jase ) 00 a2 e
8 Gaaay 4K [32] 4nuS (8 Ay QlsSaS anally Sl agags aadl 455l
pal e oloill by by anadlia sne 2y A€l B g Sl jsaxl)
ADald 4y ol cllginall Jod (saay mitall dadlia 8ae 2383 ) cpdial
Dmah (Sang (DUl Blase e ATide S AL Ludaady (uiaall 500 s o
[33] Gl 0o 8 AL dadg )l 8 Canna Lol U A1 Ciaas ) AL
Gl Blial Aball ad il (6) Jsaal) muag [34] Ll en W Ao cllyy
Ll aaclaey 2l die o JU gaall 0) ae WESha calyl )
o) dag Lo ae 38 2l sy sl e 1%-0.5%-0.3% <yl
J<8 aidba 325 Jamall Jasgl) Bha dapa O3l Al oL 4wl & [35]
i ad cilacl bl die oh il e Jaadly LS opiill s Ak ooy
aliy 13ay 1% Aoty JUylly Goadll 38 ) L) Gilial) clisal) (e S el
IS lsill (o s A ) gyl JUipdl <y dila) o [36] eang Lo g
bl igll Amils dgleS @l o glaall gl elgal blaiy il
al [29] 4] Jass Lo po Gl Ny cadde Aldladly S jaa 8 caala
Gl A Ll Laidla cumisly KU aaa ) olSl Jlayl 8 ) Al
Gblaal Gigany oy judi (Kasy Ji peaaly pas gl QIS8 bl e dglal
(L) Leads Lol sladll ing slsell el pygn b
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A0 el el a8 Aaal) Lila 2022 ale6 Al 44 alaadl ) dadly dlaa
sl sy

S g Soall sl il o

ol 10 0S5 5l sl aey il iy b g Sl Qs elial
oAl Bae dolgs

:daial) 558 (DA Ll LSl alad) slasl) il v

pen o el gl ol Gl s Ay 4l (7) Joandl il <yl
G ealall Al Lg padl Gl e g e daeill al) aall IS (bl

IS8 AL g Clinl) aas b Sl Cantivall sels LhaY bl agd)
u;\)ﬂ‘ s DA ‘._?A_:I_)AE

(8] 34310%) LSl 2lall dlaatl) 1(7) Jsanll

o
30-day 20-day 10-day 0-day “‘J:L\“‘ -
Sp 256.66 215,33 ND i
slcaa J\8 y Cy -2
sp b3, b7, D = ?
5.66 33 N 0.3%
slcaa J\8 ¢y -3
sp c)p, bg, D = ?
6.66 9.33 N 0.5%
e Q& -
235 66 418.66 bc7 33 ND e e 4
1%
sze sed <035
sp be3). abqq, D SRS o=
33 33 N 0.3%
sme Osed 26
sp cd)q, bey, D SRS o=
33 7.33 N e
b23.33 415.33 €5.33 ND slaa o gaal Sy 37
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1%

SP

®39.66

®14.66

ND

iliae il Cy 3-8
0.3%

SP

«29.33

11.33

ND

liae il <y -9
0.5%

#35.66

919.33

bcg.33

ND

Cilaa i) <y 310
1%

€9.33

¢5.66

93.66

ND

poml sl Gl gu-11
0.1%

ND: not detected microbial counts ,sp: spoilage sample.

0.05 >p xic lgin (grine (3 39ag a2 o alsl) dgaall 8 dgilina) spaall CanY) I

thagall 558 DS LU joladlly jileall aladl slaeil] il v/

Ay (A leally jolaill gai (gl ddaadle pans (8) Jsaal) (A dinal) il s
63 1% il Ay Gl ) clumeal) 538 cuy dilaa) of Lad cpig gpaal
L Lal) Ay 25)lie Jaaall a0 DA Ciall jeela il )

(£/ 3510) shailly jileall slall slastl £(8) Jsaadl

30-day 20-day 10-day 0-day “‘J:i\“‘ 5
sp 237.66 211.33 ND ali-g
sp bc28.33 29.33 ND 0.3% —slae J& 5 <y 3-2
sp <d19.66 b6.33 ND 0.5% —slae J& 5 v 3-3
217.66 99.66 ND ND 1% Sbiae J& n w34
SP 19.66 bc5.33 ND 0.3% —ibas (sl Cu3-5
sp 98.33 €3.33 ND 0.5% —slas (y5ed <2 5-6
b<g.33 deg5 33 ND ND 1% Slias (s Cu -7
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sl sy
SP b25.66 7,33 ND 0.3% hliaa i)l Cu -8
SP €19.33 bc5.33 ND 0.5% “ilae &5l <y 39
215.33 7.33 ND ND 1% “ilae &)L <u3-10
¢ de ?}:"‘"’L'}'d‘ ‘—'b)}“"ll
5.33 3.33 ND ND 0.1%

ND: not detected microbial counts, sp: spoilage sample

0.05 2p xic lghn Gyina (34 3539 oo o 2l agaall 8 dglinal Syuall CaaY) I
) Wiy g ) Saall Janl) (msias b llad cidael cull e diliaall S50 aaen
[35] 4wy (& 4l diag Lo pe 40l Lo aag dalladl) 50y Lbaa cull 385
ase aliasl oly cull 55 8l 35 Aplaall Cigaill Adlad 0 [37] e Gilsug
DA OIS LIS sl 5 o) LlSE (gylaall canl) S e ading il Sadl
a0 1agy cdadal) dall GIKH sai e ol U5 piar My Ulle cilig Suall aliadll
o8 Yad B 0sSsg (0wl msian & ol Adlad ok SN 5Ly 4
iy [38] ae aliny Mday ag 30 Ladla s o Al Jadls Cusy Laial)
el Cliaanl) gy giine ) el JSE @lg Kl saliad) dledl

- [39] LyKilly il pladll Baliadl) auailiads Cag jpaall (igalll
tsll ad) anadll) il o

Cisy el Glimall Zibaall W€l cilial sl sl &5 (9) Jsandl
Clilay) e LIAY aalal Zuey %(1-0.5-0.3) SO il Giluaasl)
Ay ve llly (aslisd) Cljow ) ddbeS Al sl Lol Giliad) dually

O Lagina AN G B dmg pie N Jlaa)) disill il s ool
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e (B @lyend) 5 2alall dne Gug Gliaeall Hed8 Gig) Lgll Caliadll Gl

D Sar Gilall o Gilig 8 Cayeln i dualually 4gS0l) dba LUl cilaall
Cually el Sl ) Galiaddl (gylaall Q:DS\ Glie andl Glajyd e CAJ L 122440]

LA\
Byidall LI+ 3lal vl aasil) 3(9) Joaadl
. o E}\)H‘ ‘%M.\” UJS) )@.k.d‘ -

Al J sl sl (i) (el (il 35 aaall

5.28+0.48 5.42+0.53° 5.14+0.37° 5.28+0.48" | 5.87+0.37%° wlig
Ja e y-2

5.42+0.53 5.57+0.53° 4.71#1.25¢ 4.71+1.38¢ 4.71+1.38° S
0.3% —sbas
Ja e -3

6.280.75 6.14+0.37° 5.42+0.97° 5.28+1.70b¢ 6.28+0.75? S
0.5% —ilas
J& n cu -4

a a b a . -

6.57+0.53 6.57+0.78 6.57+0.53 6.57+1.06 6.28+0.75 19% il
Jead Cu 35

6.14+0.37 5.710.75° 5.57+0.53° 5.71+0.75° 6.14+0.37%° ol N
0.3% —sbeas
Syl S 3-6

6.42+0.53 6.28+0.48%° | 6.14+0.37% 5.85+1.21° 5.85+1.06%° o N
0.5% —ilas
e S 3-7

+ + a + a ab ab O -

6.57+0.53 6.71+0.75 6.71+0.48 6.28+1.25 6.14+0.89 1% il
3 Uiuj-S

5.85+0.37 5.710.48° 5.85+0.37° 6.28+0.48%® | 5.85+0.37%" &) N
0.3% —sbeas
=i )l Cu -9

5.85+0.37 5.710.75° 5.85+0.37%° 6.42+0.53° 6.28+0.75? &= .
0.5% —ilas
=i )l Cw 3-10

+ +0.27b +0 53b b be | TO0

6.14+0.37 5.85+0.37 6.42+0.53 5.85+0.78 6.2840.75 19% il
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sl sy

Slsa-11

5.28+0.48 5.42+0.53° 5.14+0.37° 5.28+0.48" 5.87+0.37%° .
0.1% a5l

Jan da =6 =T Gual daj a7 o des b S 2 da el
\.A; ‘@_9%) =1‘°L§€) =2cd‘5.33ﬁ=3 c‘k.\.n}lo =463:\;=5

L._g}'\ué_)édﬁjedc&dﬁh\A\JM\Q@W\BM\dJ}y\Jﬁ
.0.05 >p xie L

:aluagilly claliiuyi-5
taag Gaall il P e

L 83y ae dphe g L ciliaal) cliell aaead pH dad aladsl i
ol Alalall sl G o)l pe gyl () palissly dslay)
oAl

Ul i) )t JWllg el ae LU Al (aleasl i

sl sy Clamaall (ghall cudll A sabyy Sl Ll ded alias) il
ool ol dadal) clall sad e am AV b (gt g

+Asalisay AgSig algd (e danadly 5Lyl Galsall b Guss LV

Bd DA Giliaal) cujll Lo 52l L& Hohadlly pledlly LKl olael Jilis v
Jse &l o daal) ol S8 oY) eal) saly by ol
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il il

L) enll 50U e ) Cuiat sl Aias dlse Aadiul e
Jsbl A<l 3ga o Llaall pan€Vlg Lighyll sdgn pe Adle] alaiin) o
Ao Ba
Laliy sl ol (3aail jaudall miiall Clgdial (gylaall Cull dila) @
OIS Eaghll YY) jaaall jiien Al Ll sl
Gsy ALY pe anesS 21 3 )l Galall ddhie CliE aladiud e
Al alaea Ao Lalaall 5y jall diia jan
el el
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Study of physicochemical and microbiological
changes in lemon juice concentrate under vacuum
at different temperatures

Abstract

This research aims to study the physicochemical and microbial changes in
concentrated lemon juice under vacuum at different temperatures using the rotary
evaporator and compare it with concentrated lemon juice by evaporation at
atmospheric pressure. the degradation of ascorbic acid was studied in lemon juice
samples during time and at different temperatures under vacuum and at evaporation at
atmospheric pressure , and the results showed that there were significant differences
(P<0.05) among the different temperatures, where the degradation of ascorbic acid
decreased with decreasing temperature, and the lowest value was recorded at 65°C.
Ascorbic acid retention percentage was 83.69%.While the percentage of ascorbic acid
in concentrated lemon juice significantly deteriorated by boiling, the retention
percentage was 11.5%.The antioxidant activity also increased with a decrease in
temperature, and it was found that the colour in the concentrated juice samples under
vacuum is closer to the natural juice in contrast to the concentrated juice samples by
boiling,and the acidity increased with the increase in temperature. Different
temperatures and the results showed that there was no growth of colonies in samples
of juice and concentrated product prepared by boiling method at regular atmospheric
pressure or prepared under vacuum due to the low value of PH

Keywords: lemon, ascorbic acid, concentrate under vacuum, colour, antioxidant
activity,VitaminC
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Ol Al gl Cum ¢ ol palll uac Basad) ules (lansy (lisg)lSlly Ldgdll) Laglsy
O<8 ha Ay JS die a3l DA Cppalid L camidd) ((41.91-36,14mg/100ml) u LC
Jil calS Sy (ally Bhall A g il Copalid Jlas Caw @lly (P<0.05) Lgine Lialiadl a5
Lo CailSy (36.967) N Cipnali dad ciliag Cun 65°C 5y dayo die (3)dsand) G WS Galiss)
Osalll juae 3€5 vie Crpalidl Lo (8 culasy .83.69% da)al) oda die Cppaalivgy Jalinay)
I Conebivhy Bloa¥) dows camids) Gy ¢(5.10%) olaill (gsall aruall wie (4) Jsand) GLlsll
Glayy die Ogalll jaac 8 o€l Gaea i LS Ay ae 38l5n il s3ag L (11.5%)

AL ) d8 e el lly Conali Jas Jaee (e 255 Hhall daal 5245 of ) @)laly dibisa 3))a
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S phall dap paliail anill s S5 of Laad Buw e -(zubaidy and Khalil 2005
S ae Alhe SR Geall)l grae (b Cromalid g el A o Lilay suasll W (e
gl of I ey agay SN dilee Llgs 3 C el 3 Can ¢ allaill (goal) aral) vie Ll

sl pames o e Jexd Zaddioall 5yl

e oyl il SOl el juac cilie Lalia¥) Ay A Sl Gaes L s (3)dsasd
Sl DA Al §)s cilaa

sy
T-65 T-67 T-710 T-72 T-75 T-77 T-80
e[ Copdid L C (i Lo Comtd | C oo L C (i L C (i L C (i Lo
(Mnute)] mg/100g| % =€~¥f m/100g| % SsY) mg/100g| mg100g] 9% Llsyl| % LisY) mg/100g| % SY| mg/100g| % £&sY) mg/100g] % i)
A A A A A A A
o M o Ml foo (MM e %2l M2 ho M2 |0
103 103 03 |02 103 103 103
B B B B B B B
5 2 e %0 gso less MY B8 Elgg PIU lgseee BT *ls0s P00 rss
02 102 02 o1 101 02 1
C C C C C C C
I L P e P P T e IV X R Y B e
02 103 03 o1 107 02 102
D D D D D D
5 1P lge B8 Jos fsrr PF BT lag |5 leoos P4 sz (29 usa
0.3 0.4 102 [#02 0.1 +0.10 +0.3
E E E E E E E
0 B3 fles PO lsas [me PP [PVt (A8 |gggse (B2 gy (BT |35
02 102 w01 o 101 01 102
F P F F F F F
R e I A Y B 1 T (B e PV B P Y e EY T L PP
03 +0.06 02 o1 102 01 1006

(0=3) ol GLaN! + luall Lo giall (i3 Jpanl) (e dad S

Lgiea By a9 o J5 bl dsaad) 8 5l GAY) e s lam Y A @l AB,C.D.E.F....
(P<0.05)

................... ‘6500 é)b; 2\;‘).3 dic ‘)S‘)AS\ M\ ‘_’J.:: di} T—56 c‘;a_*\..\ks\ _):\.\.aad\ L.A“ dﬁ T—O
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OBl Gsalll jaeae cilie BlaaY) dusis b dluyo€ul) Gans Lo s (4)Jsaal)

T-110
C (i e N
Llaiay) 4 mg/100g (Minute)
100 44.2* +0.3 0
64.0 28.3%+ 0.2 15
38.7 17.1°¢ 0.1 30
11.6 5.1°+ 0.1 45
- - 60
- - 75

Ll (goal) Jaall vie LIl S jaaed) e Ju T-110

39l Gpall juas s e AN Rk i

Jsb die Lpalaid) il dus J5a Gealll jpme b o S ik 536 (5) Jsaall Gaw
dss aiuhy (A ) diag (Al dedll e Apf dad 49 (0.23) rabll juaell 420nM dase
doalaia¥) dad i) ((Ucan ef al,2014) Gsadlll juaal 5asall julaay Laglon daiill Gyl
Jsall e oy WS QLlall sl jaeas 55 vie dacaliaia¥) dad ol il G Lgina Lol
(0-23) wial cum 65°C Bl Aoy S5 die apal) juaall QY dedll cilSy (2.65) (6)
S b Jally alall juaally (65-67)°C shall cilay die disies (G dgng pre Laadlyg
sl (sl (S allail) (gall Jaraall v QUL 5D e ST Gl e Jadlay goial) s
il zsh (lls Melanoiding il gdluall Uiy 38 Jelis tagas ) (525 Bhal) daps g i) o
635 Glead) s3a (Y sl (meal alaas igan s ((Maskan,2006) Galll s ) oo
b Sl Gaes alaat o At Al LSl IS8 Gun iU ha¥) jsel )
- (2005 ¢« Al cariiBUl ey dideal Adais
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el el O e it Sl Cilags sie Gpadll e ilie 555 il (5)dsnd

LoaliaiaY) dagall Jsha é)béj\c‘hﬁ
0.23" £ 0.02 420 T-0
0.27°" £ 0.03 420 T-65
0.37° £ 0.02 420 T-67
0.57% £ 0.02 420 T-70
0.83F + 0.01 420 T-72
1.15° + 0.15 420 T-75
1.82° + 0,08 420 T-77
2.37° £ 0.02 420 T-80

SOAl pand) Ggl e Gl Goadll jras clie 1S5 ik (6)Jsaad

dualiaigy)

dasall Joha

phall da s
°C

2.65% £ 0.05

420

T-110

39l Ogadlll guas ciliad 48 dagand) o Ogailll guas S Sk il
Lmganl) (bl 23 Cun SO uael) il BN Lmgen) o S ik 586 (7) el cow
Lad by (i) Osalll Gmes sas Osedll B S Gaeall Gl e §the cliall 44
daiil) (ge Aol a5 (5.71 9/100MI)eliid) ames (ulid (Ao amhall Goalll jaas] 2SI diaganl)
diindl (mes (e @ligpiall (ggina Jgn agiuds 2 (Penniston et al,2008) el duasi
(4.8 9/100ml) cialy Cua dabiaal) 48U Jilae (A clifiud) (aals 5S35 aniiy ddaall 4 asailag
al G il Alaje g i) Ll lgie dalse e o BdS Aagaall (o pranll Grina daing
dsaall mag (2015¢Aaiey dnan) LI Lngea) (o juanll (ggine (il 5l jae sl as
el ) coldatll (goall Tl die Llally 5SG Aais Ligins leli)) Sleall Ainganll dad ¢ i) (8)
Gyl LS (@l 6l B dugamed) sl 35 ) el cld) A dilesd (10.30)mg/100m
80°C dsys xie (10.49) mg/100ml dadll ) Wilas) (gyina & Us)) gyl caad S0 Ao el
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mg/100ml sl Je adll cul€ Gua (77-75 )°Colis clays die digina (98 cllia (S5 4l
aill il Cua ((65-67) C Al claj die digies g cllia KA (10.55, 10.54)
On dasina (398 39ag Lansl LS ¢(7) Jsaad) 6 e 2 LS il 1e(10.82¢10.77 ) mg/100ml
Fad lS Cun el Cind il ueaally QLN Bapllly pumsall jaasl) b LISH diages)l ded
A3y gl Ciat pumaall jaasd) el Ge QUL daLIL U juasll & 08 digiaall (mgesl
A o Jaflay 5 dlee (8 daxdiaad) Hhall dapy (st of g g paall Hhall Glass gueal
o Caseall o3 sl Cus il B3sn (e (s 138y @) panll (B digaall Gagesl) e el

.(Poyrazoglu et al.,2002) \gilaiies 4SIsall Luwall laall e il

LIS Aingeal) o daide Bha oo vie gl ciad Gealll juac @lie 85 580 (7)dsasd)

(9 /100ml) 2Kl daganl) °C 5yl dayo
5.71° + 0.03 0
10.82* + 0.01 65
10.77*® + 0.01 67
10.725 + 0.02 70
10.66° + 0.02 72
10.55° + 0.02 75
10.54°F + 0.01 77
10.49% + 0.09 80

LIS dnganl) o dilide Bl o vie oyl it Ggadll juae clie 585 50 (8)dsaal
(g /100ml) 4N 4 gasl) °C sl day
10.307 + 0.02 110
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BOA Osalll jrae clie (B BausdU Saliaal) al) o RS ik L8l
32 Baliadl) Bl e ddlida e Gy vie Goalll juanl 3<H1 Sala 535 (9) Jsasd) cow
L) deasi ) daidll o dud & %53.1 anhll Ogalll juas] 5008 saliadl) 5)sdll dad cualy
e KGN dain 50O Baliad) 5l ded cain) ((%52.0) caly Cus (Marin et al,2002)
Jsaal) (& (e g LS gjialls 55S5al) il die 4l dad Jol CulS ¢(gyina JS8 Aaliia Bla Silaya
%63.7 )l (80 ,75, 70, 67)°C ghall cilays sic %65.5 iy Cus 65°C g daps xic (9)
ad o) (10) Jsaall sy Ollalls 550 il 3 W ¢ sl e (%53.6, %56.3, %59.3
fodll Ca3 e e anny B (2013cqadll) ae i 13 %50.1 @il 5auSS saliad) 5)4)
Alie Lmidie Hlha ilay o3 gl s S ddee o ) S o) (e @l sl uac
sl Gaeny gl Laslan Aladll GlSal) o ol das o Jailas by glaly 3K 0
G Ny ¢(Miller and Rice ,1997) 4,3 3 528U sliaall Lliaall e dlgiual) iliSya 23 Al
Ll oall el L A pdip gopil) it 550 ol deadidll slall dajs (mleasl 4 L

(50.13%) (10)dsand) mucass WS cualy 3 Llalls 5500

Baladll 5l e ddhas sl clayy vie gl @t sl juae cilie 3S5 86 (9)dsaal

5SS
DPPH% OC 5 ,allda
53.1% 0.1 T-0
65.58£0.15 T-65
63.7¢0.1 T-67
59.3P%+0.3 T-70
58.254£0.2 T-72
56.3F+0,2 T-75
55.06£0.1 T-77
53.6"+0.1 T-80
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DPPH%

°C

3yl ds y

50.1'+0.05

T-110

1Aaa gl gag pSaall i LEAY)

Cua ddlide Bha clays die 36l Geadl) juac @lised Laaglon Saall @hlaal) @il (11)dsasd) G
Ailide Bl oy ve Gl juadll cliedy S5 Opalll juanl LyaCll JSH saatll i
sl Taaally Gl danplas 35aN prandl cilie 8 2383 olal) ga llin o o 4 il gl
Cngouel lsd A5 Cus liall pHI dad (mlinl el (s gpiil) ciat gl allail
Al il o LS (golall jlaall ddsi A aas ) s ¢ ol elaall g all lsall dias

Ol A€ dueSe e @t bl sl cilage Gt Gua dadall (LYl iy pH g 5)all

(2005c QLS éJLa)

ddlide Bl Glayy vie gl st Gl Oedll juae il LinglpanSaall @Y gl (11)Jsal

shaall alal) slaeil Ll o) ol el 5ylall Ay
°C

1.2 x10% "0 T-0

0 0 T-65

"0 "0 T-67

"0 "0 T-70

"0 "0 T-72

"0 "0 T-75

"0 0 T-77

0 0 T80

AL S5l palll ame lise] sl Sadll LAY il (12)dsand

oshdll aladl slasl) LSl aladl sl 8ylad) 4550
°C
A0 A0 T-110
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Conclusions and Recommendations ciluagilly cilabimay) :luals
Zah o il Goadll juac 55 A T et Auhl ode cuals
) A Bl ey alasiuly ol it S Ak eladl (gsadl daauall die Gulalls S5
135V Cls yially ibil)
Clyeniunall sad aiarg Lnslong jKuall Lalill o juaall e iy Ggadll juae 555 @
PHI dady Alaiall bl 5alal) L)) o dsasiall
I 528 Baliadl) 5yl e Jailay il cant €50 Auplay 354l Ggailll juae juzan e
65°C Bl days ie 4l dad Judl il Ll 55l d3lie Lagale
die 4y Ll A el col€ Gus C el (e dle A o gl s 3K Lilsy @

% 83.69 caly Cus 65°C 5y a0
) (gsall kil 3 Ll SS5 Ayh A3he i Gl e il cans S5 Lilsy @
ol (ggad) Taaall 3 Llally S Ak
Olua il
adde Tl ) chailly cpiaall DA goiil) it 35l Gaalll juac duh daia @
5l sl Huae ZY dabail (soaa duly o daxll @

@3l Lag s s die Gpall) jras S5 AulSa Al
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