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Studying the Calculation of Penetration Rate of Print Paste
into Fabric Using the Grayscale Relationship and Compare it
with a Reference Method

Dr. Ziad SAFFOUR - Assistant Professor in the Department of
Spinning and Textile Engineering

Abstract:

Color yield in textile printing is a fundamental factor in showing
print quality and aesthetic side. Color yield depends on several
factors, most importantly the penetration rate of the printing paste
into the printed fabric. This penetration rate is related to the paste's
viscosity and composition, particularly the type and proportion of the
thickening agent. Numerous methods have been applied to calculate
the penetration rate of the printing paste into the fabric, most of
which rely on optical measurements such as reflectance index. This
research employs a method based on color measurements,
specifically determining the (RGB) color coordinates and then
calculating the Grayscale. A mathematical relationship is proposed
to calculate the penetration rate of the printing paste into the printed
fabric based on the Grayscale values, and the results are compared
with a reference method that uses reflectance index measurement.

Keywords:

Print paste — Thickeners — Paste penetration rate — color
measurement— Reflectance index — (RGB) color coordinates —
Grayscale
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15] de subadd) culanal)

1Al ciluldl -3-3-3
t VIS oyl Ll (e dellall Gualae Jali A Gl &

deldall cpalee Jalsd dw lia 3 3 cpmaye A6yl adiad 1 11 A6kl (1
oalse DG 8 Gulat) Jelae Gl ket il (1) 4Dl 38y Ll Gara
ol len Ay lulll o3 casi il iase g LS g gulaall (aLal) (0 il
ey pase JS 8 el DG 28T 23 Y ¢ Siasishy fiSim) dbgaall LulSasy)

(1) ADlad) (385 Jalaal) dps Sl 23 23 (g elgd bl Jas il
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(Grayscale) galo)ll zyxll Glua e 3855 Aa fite A8yl a9 140l day,kl) (2
:&3&5(4@\)@_\}@&_ b iladll (e Adlida pualge DG 3

oilaall skl anll e 35l 2 pall A (GS)y
gshadl Ll _alall angl e 35l =yl dad :(GS),
gshal e pal Gilall e a5l 2yl dag :(GS),,

G A Cumy Aebll) Apaae Jabi3 A laal Gl e 218 &5 & e
:‘;yts Sl (1) ADall dlilae A8y yhay O LlaL)

(GS)w—(GS)p
= ——=Xx100 . 4
(GSHw—(GS)f ( )

(GS); (GS),,

i i s
(Gs),

ic sl LaadY) b (Grayscale) gololl zyuill lua cSWI 1(4) JSal

Osll 323l (R, G, B) &3l 4 lll cldlay) Je Jgmal) 25l s2a allaws
desaaall (Ll ciligal sl masall Gl e Sld W53V pumd¥ls el
JU e de phadll Aliall Hpa e Jaaall dlig (Scanner) gl muldl
S ey il 4l Jlie LS g palaall (Ll (e s 3D b ) Cilile
3 eoall) Jalatl adiay (53l (IMage—J) gelip aladiuly jeall sda & (sl s
Aadadll aladiulyy @y amyy ((RGB color) bai e jeall g9 aldel o
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(Grayscale) gl gl e Gk o (il b Aell) 45 gana JRBS dpd il A 2
daa ya A8yl pa Lgdi g

sea¥) sl 533l (R, G, B) 4D 4g,lll culilaay) alsy) &5 (measure RGB)
(gl lall Lo giall slie )y mge JS 3 cole i & 32T 53 ¢ 3y W1y el
A ol gall 8 (3) 4Dl (10 (Grayscale) aloyll zymil) ad Clua &5 5 (e

Agaaad) Jalai Lus Qlaal (4) 4Dl Bkt 5 ladays chaasal

:giatlia g guilidl) —4

s Auliall S ) clales ad (3) Jsaal) g 1 oY) Al =it (1

Gaxnyall Al
4 Ll 3 4l 2 1 aall
ol
R Rmin R Rmin R Rmin R Rmin Rmax K.-.“-”Ls’—’y‘ Clalra
0.606 | 0.031 | 0.593 | 0.039 | 0.575 | 0.045 | 0.567 | 0.069 0.786 1 3¢)8
0.584 | 0.031 | 0.576 | 0.036 | 0.584 | 0.042 | 0.576 | 0.063 0.793 23¢)8
0.605 | 0.033 | 0.564 | 0.038 | 0.546 | 0.044 | 0.543 | 0.066 0.811 33e)8

0.598 | 0.031 | 0.577 | 0.037 | 0.568 | 0.043 | 0.562 | 0.066 0.796 ) T giall

0.012 | 0.001 | 0.014 | 0.001 | 0.019 | 0.001 | 0.017 | 0.003 0.012 @lnall il

LAY Jalra
(%) cv

2.076 | 3.646 | 2.522 | 4.055 | 3.494 | 3.498 | 3.035 | 4.545 1.618
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25.93

28.85

30.32

32.17

%P Jalall 4o

@,)5 (12 11 <10 9 & 7 6 5 ‘4) dj\.ﬂ;ﬂ C...Aj} 14l AE.UH\ C:a\.u (2

Al (53l gzl das Aliall (R, G, B) & i lll cililasy)

Aaphall 385 Jaleil) 4o Cluny GulSadV) CDlelas bl Jaa £(3) Jsaal
S

gsball e () Lilall (Grayscale) s (RGB) asd :(4) Jsaall

Grayscale Blue Green Red
254.83 | 254.83 | 254.83 |[254.83 1 3
248.96 | 248.99 | 248.91 |249.06 2 3¢)58
254.92 | 254.92 | 254.92 | 254.92 3 5c )8
252.90 | 252.91 | 252.88 |[252.94 heal) L gidl
3.41 3.39 3.44 3.35 @l il
1.34 1.34 1.36 1.32 | (%) CV <day) Jalas

(oY) aasll) desudadll 1 duall (Grayscale) s (RGB) s :(5) Jsaall

Grayscale Blue Green Red
45.05 57.06 32.71 64.69 1 3¢))8
44.03 55.39 32.75 61.84 2 3¢))8
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(Grayscale) gl il dde gk oo ikl b deLal) 4 gama Jadas dpd Gilua 4l 52
A e A b g g B

38.41 47.85 28.17 54.92 3 3c))8

51.12 60.10 41.21 67.15 el lagidll

alymy
3.57 490 | 2.63 5.02 >
Q.;)t:\:.AJ\
oA Jalza
6.99 .16 | 6.39 7.48
(%) CV

(Al angll) desuladll 1 4uall (Grayscale) 5 (RGB) i :(6) Jsaal)

Grayscale Blue Green Red
217.69 | 213.84 | 216.19 222.09 1 3%
203.73 | 201.38 | 201.22 209.56 2 3¢)y8
226.48 | 230.55 | 221.74 234.22 3 3:))8

215.95 | 215.26 | 213.05 221.96 eal) s gidll

11.47 | 14.63 | 10.61 | 1233 | glaall Gl
DY) Jalas
(%) CV

5.31 6.79 4.98 5.55

(=leY) 4asll) desalaall 2 Zull (Grayscale) s (RGB) as :(7) Jsaall

Grayscale Blue Green Red
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43.04 60.40 28.39 65.18 1 3¢))8
41.88 51.85 30.68 60.05 2 3¢) )8
37.22 49.83 25.75 54.92 3 5c)j

36.00 49.03 | 23.94 54.72 all T gidll

3.08 5.61 2.46 5.13 @lnall Ca)aiy)

Ay Jalas
(%) CV

8.55 11.44 | 10.30 9.37

(Al angll) desuladll 2 duall (Grayscale) 5 (RGB) i :(8) Jsaal)

Grayscale Blue Green Red
226.11 | 229.10 | 223.71 229.69 1 3%
222.36 | 223.72 | 221.18 224.16 2 3¢)y8
212.63 | 214.59 | 210.45 216.16 3 3:))8
220.37 | 222.47 | 218.45 223.34 el lasgidll
6.95 7.33 7.03 6.80 @olaall il i)
3.15 3.29 3.22 3.04 =P el
(%) CV
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(soleY) 4asll) desudadll 3 Zull (Grayscale) s (RGB) as :(9) Jsaall

Grayscale | Blue Green Red
33.85 49.88 | 20.49 53.96 1 308
33.40 47.00 | 21.69 51.21 2 3¢)8
29.87 44.15 | 18.33 47.06 3 3¢))8

28.22 44.35 | 16.17 45.74 all Jasgidll

2.18 2.86 | 1.69 3.47 | @l Gl

Ay Jalas
(%) CV

7.72 6.45 10.50 7.59

(sl 4nsll) desuladll 3 duall (Grayscale) 5 (RGB) as :(10) Jsaal

Grayscale Blue Green Red
233.03 | 233.57 | 231.86 235.12 1 3)8
220.29 | 214.29 | 222.60 218.04 2 3¢y
240.15 | 240.88 | 238.89 242.36 3 5c)8

225.87 | 226.25 | 224.45 228.51 el b gidl

10.06 13.73 8.16 12.48 @l il
AAY) Jalaa
4.45 6.07 3.63 5.46
(%) CV
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(eWY) 4as5l)) degudadll 4 Liall (Grayscale) 5 (RGB) ad :(11) Jsaall

Grayscale Blue Green Red
36.56 49.44 | 25.29 53.76 1 308
32.34 41.28 | 23.05 47.17 2 e
30.28 42.65 | 20.42 44.95 3 3c0)8

34.61 46.79 | 23.92 50.96 leal) s gidll

3.19 4.36 | 2.44 4.58 | el il
Ay Jalaa
(%) CV

9.23 9.33 10.20 8.99

(Al 4a4ll) desuladll 4 duall (Grayscale) 5 (RGB) as :(12) Jsaal

Grayscale Blue Green Red
245.19 | 246.40 | 244.19 246.68 | A
217.46 | 222.61 | 214.49 221.32 2 3¢)y8
235.75 | 236.76 | 234.46 237.89 3 5c))8

232.80 | 235.26 | 231.05 235.29 leal) s gidl

14.09 | 11.96 | 15.14 12.87 | bl Gl

Y Jalas
(%) CV

6.05 5.08 6.55 5.47
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Jsaall b dam g lilly e Lal) Cpalae Jalis dass wlual (5) &) Gl o5
(13)
A Cluag 4x)Y) liell (Grayscale) § bual) Lasgiall a8 :(13) Jsaall
Al 45y, 58, Jalel

ST
43 | 3 | 23 | 1 aw
o L)
252.90 (GS),,
34.61 | 28.22 | 36.00 | 51.12 (GS),
232.80 | 225.87 | 220.37 | 215.95 (GS)
Jaleal '"\@u
9.21 12.03 | 15.00 | 18.31 %P

Gl 3 Dgaad) JaliS A ad Jiis oSy (13) 5 (3) oilsand) ) kil
(5) S 8 LS Loy Anlilly (I iyl (385 Ay guanally
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A LY Az bl
Al 4, Ll
N @ Al Ay yhal
30 A
g A
= A
20
*
*
*
10 *
0 I I I I
0 1 2 3 4 5
Aall oB )

s L smnally (oLl 45 gmnall Jalis g al Ll Jaal 1(5) Jsa
agtilly (JsY) gpiyylal

P ) Akaadle (S (5) dsa ) kall
salall (e ST A0S e dgglall alaal) 8 J81 Ao Lkl A3 gane Jalid A cilS —
a3l o I Sl (ghmy . L Aiiall Ball) A€ alddi) e Al 038 2355 (Ailial)
Lol paladsl ) (g0 Lee clging )l (o Bh Aisaaall 3 Assfal) salall 4
.tg.\u \ u"::LAAn ('M. LGJ:J:.\ .':5
LealSai¥) el Jal (g (%5) sy Y Linidiia (CV%) DAY Jalaa oS —
s salall 480N L gll) lBlaad e Vil Jal (e (%12) saniy Vs ¢ A5Y) ddylally
oS an ) sl dalatie culS de galadl) ciliaal) o ) Gl iy Al ddhall
ouilad b cglil) ey ) gkl BS 8 CAY) Jelas ad 35 o oS
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LAY (e 2 Y LS Ll de Ll Algla rlans o5 a2 Lgaal sae il deLibal
gl ye (mal) mamsall e cile )l ) vie (CV%) <o) doles )
Gilall Aslatiall Galall dapn ) asey Vg ((%2) i Y olSs cilall g

Jas le jeall

oals 38 seb fiphll 4suadll delall Lana Jalad duw o 40 gl -
(1) ADlal) aind Al Lpnayall 45500l 4 gunall Jalail] Lo o cilS 3 cadl)
pelal dagial) Adgyhall o V) ((4) AR aaiad Al Aa il Adphlly 45)ae e
) pe Jadill A (alids) iy Lag e pal) pylall ajedal (o3 ands o gLl

Al 8 Diiall salall 408

Ol gl ALl Aigmaa Jalis Ao o8 (8 @) 138 (sm o S -
pialls alee fasey opphll B 3 aadiedll gl sl Lo il )
oo ALy (lasishs i) Adsall LulSail) S Sl (A padiuall gl
i) Glase Jlshl Jlae 2al o gl muldl & ardid) gl aidl
Ll g i) ady sall aiall deUainls Legie 3ylall

scluagilly alalituy) -5

sl 8 Lelalas Lol alinall gl Uaas 5k 3 puinndl) deLlall cpalas Copelaf
s3a Aaadle o .l Autial) salall 4pe (alidil we Aawll 238 223 3 cp sulaal
Jalat L s & il (A i)y dmsyall) iy lall B (Gl vie 5yalal)
Slag) adiad lly oA el ALl (385 Ay guenal) eiliil) (3ol ol e Lkl A3 sane
il xa ((Grayscale) galoyll zyull ad clua o5 ey (RGB) A5l culilaay)
Jalas dlay) 258 AalSat) Jalas Guld adiad 3 Lpmapall diplall (385 4y pusndll
OV V) eda gl Aaphall (35 Aysunall Aismrall Jalid A ad Loy Capd mas
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o Gl 55 L@l Bl Jial) A alasinly ljss sleall Goylis Jsdl)
JCi o Aagills aanal) G Adlaally J3adl Gl sl depudl e JS BT Jilas
e oonlin Aol e W5 %12 3850 sade Jolae s o . lgiig LY
puaddl (el Dl il Slea alasinly dallasy (CudaS a)shy ISl alasil
5000 ) 1000 e dhysall le puall 55 ae ¢ grpmailly 320 dsdin s 395l
gl s 20 515 510 i Sl aghs aanall (p lilosalls 2880 35)50
vie cpaal) Andly G iy B GLIY) @l e Jaanll & adl bl
el (s Alsas (A2831 3350 3000-2000 (Jsa) Aass siall 4y sall e yul)
La el (< ey 8 Auaidiall dhsall eyl ilid Lan 15 ilo daslls
I3l o ) Aahal) Galas Ll e Yy 313y JSis ) Tas ddllad) cileyud) el
Gl Y ol (Joll Clilss st salel Allads e ddpha 58 (5355l bl

CGLY Basa b Tasda s Jaril) Jalse (aali G (i

Lalidd) cilalsl)
Aalysall eyl (Jansil) Jalse ecpplin ol psnisale) (giSal) Bl Jiall
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37



(g 38l 2y 5 Ay g G ) e Jhil) Jal g plany S a0

Study the Impact of Some Processing Parameter on Fibers
Produced by Centrifugal Spinning

Abstract

This study investigates the impact of key operational parameters on
the production of fibers from recycled polystyrene (PS) waste using
centrifugal spinning technology. The research focused on analyzing
the effects of rotational speed and collector distance on fiber
formation and morphology. A polymer solution of 12% wt PS in
chloroform was prepared and processed using a custom-built
centrifugal spinning device, varying rotational speeds from 1000 to
5000 rpm and collector distances of 10, 15, and 20 cm. Results
demonstrated that optimal fiber mats with good density and structure
were achieved at intermediate rotational speeds (around 2000-3000
rpm) and a collector distance of 15 cm. Low rotational speeds failed
to initiate fiber formation, while very high speeds resulted in spray
formation instead of fibers. The study concludes that centrifugal
spinning is a viable and effective method for recycling polystyrene
waste into fibrous mats, with operational parameters playing a critical
role in determining fiber quality.

Keywords

Centrifugal ~ Spinning;  Polystyrene  Recycling;  Operational
Parameters; Rotational Speed; Collector Distance; Nanofibers.

38



Al il g Ailpass)) dpaigh) o glall Aldudes oaen daala dlaa

Ol daaa 8 2026 pls 4 1) 48 aal)

tdadia 1
el Jslae iy Can cdally 3yl GLIY) piail 4085 g8 (55l 25l Gl
538 23T L (g3 pall 2ykal) 58 aladinly Slsa Gy 8 Add e (PIA (e sead)
Slo Gl amy wand g (BT ISl olsell B gl ol Ll (e Bl
ISy (Apedaally ¢zl o ladll) Jie daslll GLIY) ailiad adiad .yl gane

[11[14] Qi) Julse (e ol
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l v
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[31: b 236 ) (35l ally J5al ol LR Qs dulee a4
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4 92 Ayl 1.2.1
3585 ¢(Feent) 45Ssall 3kl 358 Laa (g385all plally J3adl (& sy QUi il
[6]: ) piilalaalls ol cpils annls o (S - (Frri) <sa)

Fopne = mw?D/2 (1.1)
A5l Aoyl 1@ ¢ (KQ) i) ABS M ((N) @3S sall Skl 568 :Feent @ & s
(M)l Gy sk :D ¢ (rad/sec) sl Gl

Fori = —>7m.C.p. A.w?D?  (1.2)

((KQ/M?)elsedl 43U 1 p (o ial Jalas :C o(N) &Y 368 :Frie: & dam
:D «(rad/sec) Bl dxlysall deyull 1 ((M?) GBS pajal) pdaial) daliva 1A

(M) BEY) jlue i
Caci Loty ((Gull dagh acn Jilal el Legalsy ) 58l 1.1 Alsladl) Cansd
@yl o [1[14] oppse Al 5 el Gl Legalsy 3 55l 2.1 Asladl)
S ol o e SN ApSoall D 38 oY Ll A5l bl B4y oSal

[7] @l g Uaily sial

Lagilly panal) Cp Ablusall 2.2.1

ALRYL ) iy Skl BEAY) ke s o aanally Aagill G ALl sk
B iy Ly Lo 230 LU Songlysall 2l o 5358 dilaal) o8
13 ) alara A Cumy ganall ) alplas J8 IS iy 4l 05 Gl peall (00
cstll S e Yy Lol danaall LY R 8 GIS e il A o
[1]

Lagdl) dwain 3.2.1

Clagdl) Ul of S [8lealll jlb iadad 8 Wb Ayl Aagdl) Hlad Qi ey

Gl s et (S L Jad) L] dgall Js dana) Cagsd b oacld V)
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Evaluating the effectiveness of activated carbon made from
pine cones in removing chromium and cadmium from
wastewater generated by leather tanning plants
Dr. Fatima Alturki

Abstract

With the growing demand for water due to the continuous increase in the world's
population, the problem of providing potable water has worsened. Therefore, it
became necessary to search for new and effective methods of water treatment
using natural materials, while ensuring sustainability and avoiding the depletion
of natural resources.

This research involved the production of activated carbon from pine cones. This
carbon was manufactured specifically for the removal of chromium and
cadmium from wastewater generated by leather tanning plants, which produce
large quantities of pollutants with significant negative impacts, most notably
chromium and cadmium.

After pine cone activated carbon was manufactured, its most important
properties were determined and compared with those of commercial activated
carbon for comparison. The results showed that the pine cone activated carbon
had a density 2.83% lower than commercial activated carbon, and the ash
content in the pine cone activated carbon was 16.3% lower than in commercial
activated carbon. This gives it an advantage in this respect, as the quality of
activated carbon increases with a lower ash content. The iodine value of the
studied carbon was 11.3% higher than that of commercial activated carbon,
indicating that the effective surface area of the pine cone activated carbon is
larger than that of commercial activated carbon, and therefore a larger
adsorption area. Electron microscope images showed a similarity in the
structural composition between the pine cone activated carbon and commercial
activated carbon, and a difference in the average dimensions and diameters of
the pores between the two types. The average pore size of the pine cone
activated carbon was 32.23% smaller, with a significant and clear advantage in
pore density in favor of the pine cone activated carbon. The results showed that
activated pine cone charcoal is able to remove both chromium and cadmium
from the wastewater of leather tanning factories at different removal rates, with
the removal rate for chromium reaching 84.6% and the removal rate for
cadmium reaching 60.6%. These results were close to the removal rates when
using commercial activated charcoal, where the removal rate for chromium
reached 82.3% and the removal rate for cadmium reached 63.3%.

Key Words: Activated carbon - pine cone - removal of chromium and
cadmium - wastewater from leather tanning factories.
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Studying of the Optimal Conditions for Using Chitosan in the
Clarification Compared to the Conventional Fining Agents and its

Effect in Apple Juice Quality during Storage
Mohamad Ali(Y) Ramadan Atra®® Nisreen Al-Bitar(®

Abstract

This study aimed to evaluate the effects of chitosan and conventional
fining agents (bentonite, gelatin, and silica) in the physicochemical
quality attributes of apple juice during storage for three months at 4
°C and 25 °C. The optimal clarification conditions for chitosan were
determined using Response Surface Methodology (RSM), yielding a
chitosan concentration of 186.97 mg/100 mL, a clarification
temperature of 40 °C, and a clarification time of 150 min. Changes
in key quality parameters, including turbidity, pH, titratable acidity,
color, total soluble solids, and total phenolic content, were monitored

throughout storage. The results demonstrated that apple juice could

be effectively clarified using chitosan alone, in contrast to
conventional fining agents, which are typically applied in
combination to achieve satisfactory clarification. Moreover,
chitosan-treated juice exhibited significantly higher stability during
storage, characterized by a pronounced reduction in the rates of
change of the investigated quality parameters compared to juices
clarified with conventional agents. These findings indicate that
chitosan is an efficient and industrially applicable fining agent and
represents a promising alternative to traditional fining materials for
enhancing the quality and storage stability of apple juice.

Keywords: Chitosan, Bentonite, Gelatin, Kieselsol, Response
surface methodology, Apple juice quality.
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e Juaal (e Jalgall o3 (3585 O (S ¢ ilandl 7z W) die Aeili dge lia dsjlas
Jie) delia dlse sl (0ad) oSN Jie) sign dual e sl (Cunsind) Ji)

77 (csadoom Jiid (oo eyl sall

Plac o Joanll dlly3)lall Apnaall dy 2l Cilagun) AGY G193 dilae (5525
20 Sl Al juae o) (S ASW ynae S 7l Jgail g Lalal Adla
i) goiie O e S Bl il a)la CBle @ld Ay e Glapa e
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G AL DA rWl) juas

Ak AKE sole LAY Clpantiie addiuds Glisdl) diage dgifigp sy Wi
Ags ) lapeall Jaliiall JS3 LY (5% Lo dindl) dunga )il 48318 Lgia 40
18] il illee A o A sgasy Ll (Say S

Shaall Jslsay oidhall Jie Gag il Jalse aladinly Al Glalleall Jis
Jamy Cun ([3] 3lall Appasal) g jall JIS5 Jagust] A28l Dy lia djlae gl
Ly 4ey WS el Aigadiall dygpall Cilopunll IS5 5 delie JalaS iDLl
B3 [9,10] s yugl) Tl lly o Lall da)lSl el (PA e Gl sidl) S5l
Sabad) Jslae aaiionys il jpmal Limidiall dimgeall 450 die dynsall i)
Q11D Gao ) 8 5ol amy ¥ S Anss g sae Laall Dl e Ll (5aiial)
sndiall dadans o G At Aala 3 Ayl B)\Se (5 il i) adiony

[12] clisigpl pabiaial 8 4l Jlad Ll

chitin - oo i) g5 e s -poly-B-(1,4)-d-glucosamine ¢l sl
35y duanhall il KUl €T ol s poly-B-(1,4)-N-acetyl-d-glucosamine
g S (s 4l [13] Apladl) WIS hasy il alaal iS5 8 sas
LS ([14] cilpplailly LyaSill saliaal) auaibadd Tl 40030 cileliall b aading
swae Gag Al sl alaiinl & Cua o jilial) delia (8 Gas s JelaS paiy
([15] Gag ) ilas ol ) Jeas 8 40°C 3ha ay25 0.7 gL S5 - il
o Sy il jeme W (0.1 -0.5) g/l S5 oSl dila) of us LS
saseall Gligine Gy 435 Gualy 4lSe cumids) JAlby 91% ) aanlas
Gas ) o angs [16] sl Ala) aay w50 U pas d Sl

Casal Cum ZlEl uae BlSe e aS IS0 i 8 ) aaail
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Cialy Al DAl Sl uas 45560 0.14 Lyjs M 660 aie jumal) Lualiaidl
1171 0.31 s

a5 LS ([27] Gl pemall )Sa0) B o i Lega Daia (i€l 5855 ng
sl S5 lall Az gy delse D € IS8 il Al jaeae o
RS Jie Aol Sl s e hal sl 6 [28] (A saaas
3 Ly ahle 5 Malls ppand) 3 diled) Sliall Josd o & sl

[15]cad) e gana 3550 Al (5l Elaasly Al miladlly oLl

Al 355 1Sbndl ol s il pdlaadl aladinly g 5l il iy iy
By Al yuac Gl 5ausY) Claliae Jliss Al Gl e lall & olsal
Gl bl gl 585 e JB dlaally Gl pladind of bl el
Saal) g Al dalgal Sy i (gl Sl o et il e (8 46-63% donsy
e (28%) cNsll sl 3 Laliasl Jaagls (5] 500830 saliadl) 5y0l) e
[18JZ il jpme Gas 5 8 Lee usisidly idlall alasial

séuagl) Cion L2

) ) Caagy

oAl DA Z sl 4Ly 45l pailadll e byl

:Materials and methods <yl 3k alge .3
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G AL DA rWl) juas

:Material 2gal)

(Golden DeliCious variety) oals aia (o Wl elpd 23 izl juac ]
Alall e ol e (b aes Aablae (b (i B (e Aauliall gall) Alaye b
Ay leaali 5 Aadud) Ll Cld il (e S AL asd 55 2025
W3y (RIMEX, SPAIN) 48Ul §5lac Aladlss yuanll 7Lt 5 o clgia sl
4000 rpm (38 al) Byhall aladinl 5 dpilad  Alas aladinl juasll ddan o

LBy 5 Bl

:Gas ) ga pumat 2

mand g o[19] F L) ol o Lall (bl e Ly 5ol (3 5l alse Alled oo
t ) JRAl e Jaanil) ey aa [20] G385 G Al 2lse

(ErbiGel, Erbsloh, idaall e 2 g 43 & roidlall Jolas  jucass
(70-80°C) palull kil el e 100 ml & —Geisenheim, Ger many)
G Al (A aeladin) e dilele 5 8 el Jelae juman o

(Klar-Sol Slud) Ma (e 15 g Lla & :(Kieselgel) Kbl Jolas jucass
A ¢ yhiall clll e 100 ml as = 30, Erbsloh, Geisenheim, Ger many)
(kieselsol) ala)ll abiull axainl ¢ 336y 5 321 4000 rpm (538 al) Hkall aladind
G Al A

Gl $eawe (e 10 g LA S :(Bentonite) cuigndl Jslae juiass

¢Wll (2 100 ml x« (Bentonite UF, Erbsloh, Geisenheim, Germany)
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Sl hall aladinl 5 5 clebe 6 5aal Adjall 5 Anpy A el @iy ladall
B Al (Bl gl aadiul 316y 5 3241 4000 rppm

kdly cpdbally Cuiginll aladinly juasll Gy 5.3

loals G Al Audee a8 i el i e [21] B Gl Slpe ol 5
Aaye e 4S50 2l ae ) (10% WYV, 0.715 g/L) 585 oyl cunsind
(2% w/v, S oidlall Jslas 2dla) dlae Cudi Waaxy ¢fic b 3adl 4dal) 5y
S (15% wiv, 2.6 ml/L) S5 )l KLl Jslas MLA\J 7.5 ml/L)
(VELP, ITALY)  sudaliie & na aladiinly geagall Jald g uni gindly ellaall joasl)
Dl aadiid A4 ¢ gag Al ddae JWS) (pal 4883 30 320l juasll @5 (@382 5 34
Job 5 ¢ Gy A 5 A3)5 S o) Capes) (35083 5 5341 4000 Tpm (53554l
85-) L sins 100m] 4 (BMeY) AeSas dala) Glge & Ay G juaal)
b Jaially 3l 5 a Aap ) el 2l 5 e sles 8 (3882 1 5201 °C 90
25°C 54°C aa,l

S AR jaal iy 5 4

(Carboxymethyl chitosan, CAS No. 83512- o))siSlb ~ &l juace (319 5l
el & 85-0,Qingdao Reach International Inc. Company ,China)
B)ba A0 (XT) OhsaSl 385 Jadi @l yxie 4305 (CCD) S0 (53S0 prans
CulS 5 Alne laieS i |y il sie IO die (X3) Gas il e (X2) sl
Dha A (g8 wae 0o mg/100mI) OhsSN 585 1 a Auball Slia

:\_\IAZ\M‘}“ c_b.m A:ILQ_\A e Al (“dgéd) &.\J‘)ﬂ\ uAJj 6(C°) é—j})ﬂ\
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G AL DA rWl) juas

bl 585 Jlaw il 35 (RSM) Response Surface Methodology
(10 — 250 bl 385 1y daseill amy ae [26] 325 RSM 4 axdinidl)
«(30-150 min) Gas A ()5 (20-40 °C) Gas Al 3)la 4o mg/100ml)
oA Bl U8 FlE uae 3lke g Al (Y) dlaia) Al cals,

LDl W) jae G50 ol CSHall (53S)al) araaill (1) Jsaal

Obssl A&l juae G195 bl CSHall (538 5al) araaill (1) Jsaal

Turbidity Time | Temperature | Chitosan Pt
(NTU) (min) (C°) (mg/100ml) No.
Y X3 X5 X X
11.21 90 30 130 1
16.89 90 20 130 -1 2
17.09 30 40 250 1 3
13.03 150 20 250 1 4
285 150 20 10 1 5
12.27 90 30 130 0] 6
13.48 90 30 130 01| 7
12.45 90 30 250 -1 8
13.05 90 30 130 9
18.60 30 20 250 1] 10
12.87 90 30 130 0| 11
270 150 40 10 1| 12
13.72 90 40 130 -1 ] 13
11.59 150 40 250 1| 14
300 30 20 10 1| 15
22.70 30 30 130 -1 ] 16
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SUad) el 2 Bae (ldag .d S e 2026 slc 4 22 48 Al
13.37 150 30 130 -1 17
290 90 30 10 -1 18
295 30 40 10 1 19
12.98 90 30 130 0| 20

clpaiall dadl) gginsdd) X Jiags cclyiiall sl (gsindl X Jiag
:Methods of Analysis &) 3§k

Kruss, DR301-) jiesiShinyll Slea alasinly :(TSS) dasall &dliall solall
44555 dashe i€ @lil) e el 55 20°C i Gt 2o (95,Germany
[22] G&is Brix%

Sartorius PB-) z3s«i ¢ pH-meter Slea alasi ul :pH dcageall o8y 0

[23] G35 20°C s dan (11

Js—asll NaOH 0.IN Jolaas 3 plaadls 13 ybeall AL 2SN G nganl) jas
23] G5 el aes Guld e <oy pHESLT Al

vie (Transmittance) 4\l uldy ~ L&) juae (gl Cpueat joa &5 1plll pas
z 3523 UV-SPECTROPHOTOMETER jla alaaiuly 440nm dase Jshb
omanll sl S el 4l ded culs Wis (UV-1800,SHIMADZU,Jaban)
[24] 85 o puall dpealiaial Jify ddlas iy Juadl

(HASH, U.S.A) 2100P 353 Turbidimeter jlea aladiuly :3)Sall jai

¢Jaaxill amy aa [25] (335 Folin-Ciocalteu iyl alaaiuly 140Kl cigidll pads
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GrOAS A Al juas

e ml 2 Aila) Jd saaly 4880 aal ady cCilaal 10 jlatay Caddal) (s
e duabaial) dad s ey (Aidy 30 sad Ladall &5y %7.5 NayCOs
UV- s padiuly) 765 nm dase Jsh die spasddl Al duadl
& Bl (UV-1800,SHIMADZU,Jaban) z3si spectrophotometer
paeal gilall sl (1) JSA Jiays o 8l Sl paeal (gHlall Jinidl)
cLllal)

0.7

y=0.0064x +0.006
R2=0.999

0.6

0.5

E‘g
0.4 3
03 |n

R
0.2 £

c
0.1
0

120 100 80 60 40 20 0
Mg\l il (aes 38 55

A maal gylal) pasall (1) il

nanll e il 1 JSI(GAE) cliladl aead (8186 23lal) il e jumil) i
sl ddalaall (88

A
TPC (mg GA\ L) = XD

.(mg GA\ L) ddsuall &l yall 408 :TPC téus
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.NmM765 die Al lualiaial (A

(0.006) (g)lal) i) e adaiall 32l ib
(0.0064) bl il Jie :a

Lol Jalaw D

Hn sy Saal) LAY

e Ay [33] (ISO 6887) Adgall Apulisl) Adialsall (385 paaill oy juast o
el panll JLS) i alala mle g 8.5 5 sian g 1 sty pladall ele e il o e
Bha dapn bl aies pH7 diaseall dajys Cibnay ml 1000 (s kil
Ul juac geml 10 3380 clyaall duls Cjoaa lasey (Aids 20 5240 C°121
107 Js¥) sl o @y Joanil jumadll yaaill s o ml 90 ) asilals
LSall alad) alaaill Ay dlia 48102 Ay o )3l Ayl Condly claynaill 48,
«Nutrient Agar laus aladiuly [34] (ISO 4833) dudsall dsulill dialsall (385
[35] (ISO 7954) uleall duuldl) dicalsall iy johailly plaall dually Gl
Gae el 138 oLl 2y (Potato Dextrose Agar (PDA) lawy aladinly
A Alalaall 385 Culizall b alall Maxill Canm g Aimnall LY 8 ol paniosall

N = L¢
~ (M1+0.1M2)d

.CFU/ml @ 5y Ll e ml 1 3 3882 ¢ 1Y) 2o N
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G AL DA rWl) juas

Badieall BLLY) JS 3 33 sa sall i panivsal) £ gana iC
A aaall sacieal)l LLYT s (M)

S aall saciea) 3LkY1 ae DM

070 O adieal) paall Jale :d

J8 e ol Gany ae [36] (385 lipall Al cilagill cupal 1 anl) 2l
e bl alad) Jsadlly 23l aalally Gslll anii g pald 31 5 (g Adlge dial

(Ltes 19 das s 17 (Ut 14 Jsite e 11) L& 9 e ulia

zeli aladiuly Tukey Llials (ANOVA) colal) dilas gl 1 Slaa¥) dlail

Ame (K1) Ka GBI At 23 s (p<0.05) 4ed xie Minitab 22
1 AEBlal)y palidl) 4

Aol Wl juac 5 (Alc) OhsS) aladiuly Goyall Zlall juac (3A5
3331 25°C 54°C s)ha Japd die (Alr) Wiladly cuigindly iBlall aladiul
8 pbaall AL i paally 3)Sal) Jio sasal) allad 3 byl b S o el
TSS daiall ddiall slsall s5inas TFC S c¥sull (s5inns Tago oyslls TA
540) AT Aladl Z il e 5)Sall dad culSy o p3aall oL pH Az seall o)
Alc spac b cilS Ly (18.50 NTU) AJr sac 3 5)Sall iads ((NTU
&3S all kall dayg (3383 5 5241 4000 rpm die 53l 3yl Jd (21,73 NTU)

il e (NTU) 6.43 55.80 & AJc 5 AT spanl 5)8all ded cuilS
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U pae SlSe B aag il Alee gy B Aoy sl 585 ik 1.4

(BSal)) lain¥) o ddeall il dagual) il pansl il Julas o))
Liag LS 0.9998 R? dad cualy a5 Al sl (he asaall SIS 2 3gad Gaudail
@saill 3oail) Jalzas (adj R? =0.9996 ) Jazall ppaaill Jales G 508 )l
e p)l) les sl o Al 2 3gail 3,8 ey s ¢(pred R2 =0.9980 )
DSl (=leady) s Lolas) AN 53 oS (Lack of Fit) ) Galsill axe ,la) ¢
Caa gl aslio z3gatll G A i apaaill COlaleal dniipall ally aiall Uadll 3

AL S sl S g ol e Sl

o Gl 135 3)Sal) Al it 8 il SY1 Jalall g Al 585 of iy
p) OhsiSl S adll Sl (k) olu IS8 Aty 3lSa) CalSy ([26]
s Al dga il Coelal LS dileal) (ha dleall a A3y (< 0.0001
xiad sl Jiel 358 a5 (o Ju Lea (p < 0.0001) (sl 585 (gsina
35 G Al e ke i) cull LS )\Kall dad dajin Gld e AV 35l 50l
Ju L (p < 0.05) Lolian) A0 <3 dadlaall Gahs Blall dasd e IS5 o35Sl
(Gl Adee Cagyla o S S8 adini BlSall Gadd sl Adlad of e
) e Les Tolias) AN 53 dalleadl a5 yhall dayn o delil oSy o) Lay
ANV )\l Alalee L L ¢l p Lagle Ly A5 )lhe o itiall Lanyil 230 g0ne

1) i)
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Turbidity = 348.7 — 3.6876X, — 0.160X, — 0.2282X,
+0.009422X2 — 0.0024X2 + 0.000691X?2
+0.001776X,.X, + 0.000502X,. X5
—0.00207X,. X5

3855 1 A5 RSM alaaialy oysis€lly # Wl juae @yg 5l Bl dag i) apaas o
150 Gas Al ()5 C40  Gas Al B)hs 425 (mg/100ml) 186.97 )y sasl
2545 cialy G 5)lSal) Ay 30l 2 3gall Asles deedle gae lial & cmin
clayy 24,15 NTU dad Bl g 2l sie colatll 38558l iy L NTU

461 NTU L) 55S5al) 3,50 20, el o8

CIAIN Bae JMA (Gosal) g Ul paand Auiliasslly Auilijull) ciliualgal) 2.4

4°C Al o Leiaty (PUeY) AuSan Anls) Clse (b il jume B
DA liall L8leslly 2aL5a0 Claalsd)l 4 el dalie S5 25°C sl
Al aand Bl Al clialsal) (2) Jpanl s - el B 0l (3350
LOodall Pla

o5l DA il mel 4Laslls 4Ll lialsdl (2) Jsaal
C )5

Alc Al 50l s Ay | NTU g0l
4,61+0.05 5.45+0,04° Sl Ay
6.92£0.05° | 6.08+0.03F 1oC ;
5.38:0.03° | 6.82£0.03° SsoC 3 e
7.160.04° | 593+0.03" 2oC S e
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JUadl e -8 She liaa, .o e 2026 ol 4 s 48 s
6.14+0.05% 5.06+0.10" 25°C
6.67+0.057 7.64+0.07° 4°C
0.22+0.07" | 9.27%0.05° Py =l el
Ta40% (1)
87.74+0.25% | 81.6240.11P sl
80.81+0.16% | 73.42+0.24P 4°C ;
71.0940.97° | 67.57+0.385 25°C ol e
77.28+027° | 59.14+0.16' 4°C
69.45+0.47° | 50.36+0.165 25°C ol e
73.5740.54° |  62.72+0.18" 4°C
Sulll) el
64.29+0.54% | 47.62+0.39" 25°C
Brix® TSS
11.68£0.005° | 11.97+0.005" ol Al
11.63£0.005F | 11.970.005% 4°C ‘
11.60+0.005F | 11.97+0.005 25°C ol e
11.4240.005¢ | 11.88+0.01P 4°C
11.42+0.005¢ 11.88+0.018 25°C e
11.21£0.01" 11.73+0.015¢ 4°C
TGt | IVIRA |
11.18+0.005" 11.62+0.01FF 25°C
% TA
0.2240.005% | 0.27+0.005€ ol Ly
0.3420.01' 0.40+0.005M" 4°C ;
0.38+0.005" 0.47+0.016 25°C ol el
0.42+0.01H 0.61=0.005” 4°C .
0.51+0.01% 0.66+0.0058¢ 25°C Bl e
0.55£0.005° | 0.68+0.005 4°C S e
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0.64+0.005C 0.77£0.01A 25°C

3.68+0.005" 3.63+0.01P pH

3.68+0.005% 3.63+0.01P 4°C L

3.6040.005C | 3.61+0.0055C 25°C ?

3.5740.005° |  3.54+0.005F 4°C o
3.480.0057 |  3.50+0.005F 25°C «

3.3940.005' | 3.48+0.005C 4°C e

3.34+0.005' | 3.4240.005" 25°C

TPC (mg GA\L)

239.6748.50° | 251.00+8.00°D TN
276.67+6.11°8 | 272.00+7.558 4°C L
268.33£4.045C | 260.00+5.005C 25°C ?
295.67£5.13% | 279.33+6.66°B 4°C o
275.67+4.518 | 234.33+6.03P 25°C d
115.67<737FF | 86.33+7.090 4°C i
120.67£7.23F | 96.67£6.11F0 25°C

oy DL Y A Al ((n=3) (gybal) Gl £ ol Jaus e oeiliil) Can

(p<0.05)lilas) pee s5ina (338 35a5 e i aalgll Caall b Cajal

4.61 5545 Alc 5 AJr saac o IS i) 558 4y 8 5)Sal) dad il
sl e Aallad Ji by idlaally cans i) o gt s il e NTU
LS ¢ ilanll g5t 8 Anilil) Slpal) (g Ll at) il aac 3lSe mias b
dalay il PA Ale 5 Al Lsas e JSI3)Sa0 8 duag)yni 3aly) Jaal
opac BlSe (& dgiea (358 25ay Gilaagl dua 25°C aie R Al juac
NTU 9.27 U 5.45 (e 5)\Sall dad Cangliis (p<0.05) Gpasll culal b il
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S ol 358 PR WHATe juasd NTU 9.22 N 4.61 ey Al asl
S 6.92 (a5 (AJT 5uad NTU 7.64 ) 6.08 (e 3)Sall dad canglys 4°C
G dgag ade 1D 25°C e cpiadl) Al vies « AJe uasd NTU 6.76
Gyl spanll o5 0 JINTU 9.22 59.27 cualy Cun 3)lSal) dad 8 (g5ina
W) ae 3)lSe b cpii Cun [15] e g3l o3a (38555 (p>0.05) il e
& oaliadl aag WS 2,708 NTU <l (0.7 g / L) oohdll o35Sl (35 5l
Ol OhsiSy (gohill GHAsl e JS aladiuly Al juac dallae e 3)Sall
Oidlaad) S cassnd) o) cps as [29] pe il o3 i LS ¢(0.1-0.7g/L)
OSars ¢ Gas sl s U Al (e S Adled J8 IS 5 5aleS Bale aadidll
3 el )lSe 8 G oy s S e Aisal) LS ks o skl

[30] dilaall Cilipial) o8 Jucid

O Ay 8 Taa0% 4l of (2) dsaadl (e 2aadl juasll () el Al
eos el e (p<0.05) 87.74 5 81.62 <ulS Alc 5 Alr mac e U<
Allia culS (T440% dad Lmlias) Ladl (3l 3)ha danas ouydal 558 saly)
G ((p<0.05) oAl il e juaall Lo ISITA40% o b 4ysina (3550
80.81 (s AT manl (GG Leill) 62.72 5 (J5Y) seill) 73.42 o sl
dad i) LS ¢ 4°C i Al pand (GG 5e)73.57 5 (J5Y) el)
e 233 liall 45jle <0 (<0 25°C aie Gl juanll o5 MK Tago%
Lle g ) 4y gl 58l JSy cpiatl) A Ml aalisil i (Sayy .4°C
(& mlyy JCy il s SIS e Ll 3ga o Al LS Hall 3208 e

M\ bgic )zj
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G AL DA rWl) juas

AJc 5 AJr spac e IS 058l By 3 TSS dad of (2) Jsandl (e Laadls
Sleaa ) (mlisil aa gy e il e (p<0.05) Brix® 11.68 511.97 cuils
Gsina Slaa) o Taagly (el el juanll e g DS LA Dloall ogal (55ina
1 05 85 OpAT e Gued e Rkl AJT pac 8 2300 Al 3l
Gy 1305 L iy (Al 853 Ale g AHIA Sl (iamy et Gy alidsY|

[30] a

Gapall ) juae A 5pleall ALGN dimgeall (8 (2) Jsanll & minge oo LS
@ 85 (p < 0.05) il Ay wie Gy Al Bl daplal) L Leie JB ofsaslly
3235 Ay gumall (ym ganl) Jio Aia Sl Als AlSHall L W) e ) ikl 35080 el
e o) Janys oty JSG ligig ) i) Gy Lab clgams iy S5l
AL Aageall 3 Aagyd 3al) dgag Jaagly (Vgnal) Baaatay Ll Ca g
fad culS A 58 Ales by (Ol 55 leg pan)l e DS L spleall
i€ Lty 0.64 g5k 25°C vie el AJe spac b splaall 4406 diasenll
LSl A Ao Y1 sl 5l @y (53xy5 <077 a AT pasd lgied
censtsns Sl saill Unia 1,008 a<Dlialy 4le Ll

Zad 3(p<0.05) (ssina 38 s (J (2) Jsaad) (g Jand pH Aad el el
AJc s Alr e e IS il e 3.68 53.63 cuilS a8 ¢ 5y 5l axy pH
Cangliy i) e SE el e (RlAL diad g (oAt 358 Al
owanll el e 3.34 53,42 aiad s dum o (paall 5538 Ales Ja
25°C xie guyaall 3y A4l A
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2395251 s Alc 5 Alr Jpas (e JSI V53N (gina Jlaa) (IS gpiaall U8
Sea) of (2 dsaall) gl cyelly o p>0.05) sl e (mg GA\ L)
e SO el Al 8 Ay A0) Al s Al Jpae e SO Y5l (ggina
Glaya O Y5l ggine  Jlaa) b (e sl AST dygina (3558 ln culSy (padl)
Ysidll (ggina dlaa) S5 ¢(p < 0.05 dag) Guiadll el (a8 il 3)ha
sle (mg GA\L) 96.67 5120.67 &l cun Alr b 4 el AJc jpac
il o L (mids Al ClSall o i yal e ¢ il 558 Ales vie a5l
311 ol A 5)1Sal) Ao o iyl pusdy 1305 palilly 300SY) Jio Mo & Casany

A A U juael Aaglsng Seall Julail-3-4

alall Mail i (3) Jsandl cpams ¢(3ia 1 50 C °85-90) il juucaall 5 iy o
Saxil) 3 (4) Jsaad) G LS ¢ el A0 5l (il DUA il el LSl
Lol Cun el ADG sad Gpadll DA Zlll sl Hgdailly jileall Llad)
=3Vl Gagsill s Al jpae (8 pshailly iledlly LA lall slaxil) aaléss)
Dha daud il Bl LS lall pacaadly 45)lie oy sisll 35 el aeand) Cilie S
sa5n (st 8 psall (3l Lpaal G 135 458000 £ LaSU Gl slawdl) (580
o Anie ) pe alelss ) shadlly LSl el o) gl daf Jaat 35ay 38 ¢ jilasl
o) Ao sane o (8 Jia LpsSll ses dands Al o sy AA)) las clisSa
(N cluahyse Jinnd-N Gann Jie gl GlisSe pe 2% dadll Lagdl
Sliwalyouill  meay (sialic acid) <llbudl aess acetylmuramic acid)

Jalall Ble) Gyl e WSl pad Tadis a8y (Al mhau e (neuraminic acid)
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Aamsall Linil) g @iy lagisy) Japitng Y1 dasssll clig Jayys Jangll as

8% o 5l chan¥) G BRD dlge ety BB LG B2 ) oat Les

[37) G5 lapp¥1 e el gy s Lall Jayy e (35S0

el A saal Al DUA Ll juanl LKW alad) dlail il (3) Joanl

Alall alaal

Alc Alr A suac | Al B)ha A (CFU/ml) s
1.7x10" | 3.0x10 | 1.0x10? Sl Al
4.0x107 | 6.0x10T | 1.2x107 1oC ;
92x107 | 2.0x107 | 4.0x10? 25°C e
7.0x107 | 6.2x10" | 1.6x107 2oC
18x107 | 5.0x107 | 14x10° 2350 e
17x107 | 9.0x107 | 2.1x107 4°C
4.3x107 | 1.5x10° | 35x10° 255 e

AN 3aa] oyl Pl Cuﬂ\ yuaz]

el
Alc Alr i seae | opaill s da Hasl plal sl
- | (CFU/m) kil
3.7x10! | 8.0x10' | 1.8x102 ATl Ll
6.0x107 | 10x107 | 2.1x107 1°C
1.9x107 | 40x107 | 1.0x10° 2500 I el
6.5x101 | 14x107 | 25x107 4oC S el
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SUad) el 2 Bae (ldag .d S 2aaa 2026 slc 4 22 48 Al
5.0x107 | 1.6x107 | 2.7x10° 2550

8.8x107 | 1.9x107 | 3.4x107 4°C

13x10° | 3.7x10° | 5.8x10° Py A e

CoALl) aay Cl.iﬂ\ and g.ual\ ﬁgﬁﬂ\- 4-4

Jiad ¢ gl T sl Gpaall amy il jamed al) apdll #3058 (5) Jsaad) Cp
Ol (e JST Baalll Al (alasl 5 J8 e o ) ilayall Jassgie bl
st Omead ULl 238 Caelaly alis 9 (he elibe e alad) Jsadlly Andlls aalally
e Ale (AJr, AJo) Cnesil) S (Gpadl) Aoy Gos Al Aplee a2y #l) juac
G ds panl) G5l et (& Gy dlee ApaaY d3e 18y A1) juaal
AL A)le €25 Bha da die Sl I lll jd3e (adii) el D0 sl
Aailly (3l juand) Baga Gaead G anall Alee Lpaal jelay 1y C°4 aic
AN @lpisall (& (p<0.05) gsine @8 Mlia (S5 ol alall Jsadlly 43l aadall
4)lae C25 xie opyaill A4les (8 Dasale JSG Cuatanl LSl ¢(5y5 51 dilae 2ay
avand Fauall Gailiadll 8 das Guat Baa Lasee «CO4 dnpal) die oyl
Tl e el oda (365 g (Al A6 Hlally 5l o) 53 alasinly (35 yall il
Jac dallas die Gllly alall Jodll 8 cpantt ) BLET Cus [33] ddya aes [29]

O AsIL ~a)

el A 3ol 3aall aey Al uanl sl sl (5) Jsaa

alal) il 23, sl sl peanll g5
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6.4+1.34 | 6.4+1.34 | 7.8+1.09 | 3.4+1.34 ) A pac
AB A A BC .
(Gsre
7.4+0.89 | 7.0£0.00 | 7.8£1.09 | 7.8+1.09
A A A A Alr
78+1.09 | 7.4£0.89 | 7.4+0.89 | 7.4+0.89 ool
A A A A Alc
5.8+41.64 | 52+1.64 | 6.4+1.34 | 5.2+1.64
ABC ABC AB AB Alr oudall Ll
7.0£0.00 | 5.8+1.64 | 5.8+1.64 | 5.8+1.64 Co4 e
A AB ABC AB Alc
4.0+£0.00 | 3.4+1.34 | 4.6+1.34 | 2.2+1.64
¢ C BC BC Alr il dles
4.6+1.34 | 4.0+0.00 | 4.0+0.00 | 3.4+1.34 Co25 e
BC BC C C Alc

oy DL Y Al ((n=5) (gybaal) Gl + ol Jaus e eiliil) Can

(p<0.05)lilias) pee s5ina (338 35a5 e 2 aalgl dsaall & Gyl
Gluagilly clalitiud) .5

doaliiid) JFiall ag il (305 2l juac Gys 5 dddee 8 Ol alasin) g -1
Gas sl )b Aaya5 186.97mg/100ml o5l 3 5) dnlaia) mhas Langie (g
s AiLas 485l (ailadd) i 53030 (min 150 Gas iVl (a5 C°40

Aol Aaylall ae 43lhe G3al DA~ ) jpasl
Adaall Hlad) gy audaill dlgwy danlie Ol aladiuly Gyl ddpyla o) -2

A8l liae aial cilllaie a5 1aag Apadall Aalally Djlie jpad
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