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Microwave- Stimulated extraction of
active compounds from Rosemary leaves

Abstract:

The aim of this research is to extract the bioactive compounds
from Rosemary using the microwave, and studying the effect of
some factors one each of yield and efficiency, Detect the most
Important effective compounds, and compare the results with the

yield and efficiency of extraction by maceration method .

The results proved that microwave assisted extraction have higher
values for both yield and efficiency in a shorter time than the
extraction time of maceration. The results also proved that all
extracts contain the most important active compounds, which
include Polyphenols, Flavonoids, Tannins, and Saponins.

At the end of the research, the process was modelded in order to
find a mathematical relationship between all the variables and
determining the value of the relative error in the case of assumption
of linear relationship and in the case of assuming optimization.

Keywords: Rosemary, Microwave, Maceration, Extraction
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Developing a Control Schema to Find the
Missing Pick on a Weaving Machine by
Using Sensors

Abstract:

One of the most important problems in the textile industries sector
is to find the missing pick on the weaving machine, which was
taking time and effort, in addition to its impact on the productivity
of the machine. Therefore, a solution was found to reduce the
machine stops and thus increase productivity and make the weaving

process fully automated.

To solve this problem, three optical sensors were initially selected
to be installed on the comb against the fabric, as well as the use of
scissors in addition to a small forceps installed next to the place of

entry of the weft thread in the fabric.

Accordingly, a new control program was developed to find the
missing pick without the intervention of workers and without the
need to stop the machine, and the simulation process was

successfully completed.

Key words: Missing Pick, Optical Sensors, Automated Textile

Machine
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Functional Analysis of a Modified 3D
Weaving Machine Applying FAST

Diagram

Abstract:

This research aims to develop the technical catalog of a modified
weaving machine to produce a three-dimensional fabric with
special specifications by using functional analysis (FAST
Diagram). Therefore, we proceeded from the study of the functional
analysis of the traditional weaving machine, which will lead us to
the find the technical catalog of weaving machine.

Then, technical solutions were developed by retaining some
functions and developing part of them to obtain the new design of
weaving machine for producing three-dimensional textile
structures.

The required functional analysis was reached and the machine in
general became clear to start designing and implementing the
mechanical and control part.

Key words: Three-dimensional fabric, weaving machine functional
analysis, Technical catalog of weaving machine, Traditional

weaving machine functions.
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Determination of aflatoxins in Syrian wheat
cultivars and their wheat products
for the 2020-2021 season using HPLC

SH.Sadek® N.Al Bitar® R. Zahrah®

ABSTRACT

This study dealt with the determination of the concentrations of aflatoxins in the
Syrian wheat cultivars for the 2021 season, which numbered (25) samples,
using HPLC-FLD high-performance liquid chromatography with the
photochemical cell derivatization technique, where the samples were obtained
from the Agricultural Research Center in Damascus. The results showed that
52% of the studied wheat samples were contaminated with aflatoxin B1, and
that all soft wheat samples were contaminated with aflatoxin B1, while the
study showed that all samples were free of the three aflatoxins (B2, G1, G2),
and it was also noted that all durum wheat samples were free of aflatoxins.
After grinding the infected samples, the results showed that 100% of the soft
wheat bran samples were contaminated with aflatoxin B1, and 46% of the soft
wheat flour samples were contaminated with aflatoxin B1, the results were
compared with the Syrian Standard Specification No. 2680/2008. It is (AFB1 =
2.0 ug/Kg), and the comparison of the results of the research with the results of
previous studies showed that the levels of contamination of wheat samples in
this study are lower than in the rest of the research.

Keywords: HPLC, aflatoxins, immunoaffinity column, derivatization,
wheat.
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G oyalls @V sl (N B capall Sy cdndidl (358 2a3Y) Cand leaand
(rate of flow) (RF) Jaasill Julea (N ey 1,2 2631 Wl juzmadyl 50 )
Land) i crusyg ((Meerdink,  2004) TLC milia o asill Lajelas Al

171 [16] AFG2 < AFB2 < AFG1 < AFB1 il saill o Couai Lils
Ol s Sliss ol es Ol oS DY) S dad] (AFBT) (a1 sy daa
Ol ) sy Al all 2SN asias [ 19] [18] lyadll 8 385 peall 2

[20] sV e sanddl (o S (IARC)

séiagd) Caaag dgar] =2
2- The importance and purpose of the research:

Gl dnia (myai Y LeisS (b Y1) Aphaill apend) 5y5had (pa U
dalaie Sl ad ¢ allad) 330 ) e 5505 o Grnd Slalall gl
il o e)aad) i B s del)3lly B30 Y) dadiie ae slaily Apallall daall
Al b bl Glgiie Jascag aat (DA (e psandl s3] Hlalaal) o
DU dasll desal) pS Tagl) Lilba b a3laties el dsaaly U Uil
@ sl Glisine o Glaglae 35 aaaly (LDl 4 A e adlatieg meadl)
Oaliall Cpill Cuad) 13a (e Caagd) ela Apygas B s sl i) Ciliial
(il s HPLC-FLD il (345 B1,B2,G1,G2 day¥! il s
lias cgrhally (ouldll e g (gysaal) pradl) Cilial b Adguall Ailiasl) AL
A sall Al ddial gally Leislia s cdpallally Ayl A8Lud) Cypal) il bl
o L msamaal) Aplaill agendl gyamill 350a1l Zaalil) 2008 Hlal 2680 A3,
(2l 5580all) ey 1Y)
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rCagd) @ihhag dge —3
3- Materials and Methods:
rdaddiall Jullaally slgall —1-3

3-1- Materials and Solvents:

Faiadl) 3,805 Jllally Slsall i 1(1) Jsaad

daiaal) Ugal) | dniaal) A4Sl | 59lE3N Aaj0 Balal) am
USA | SUPELCO | 99.0%< i€ U g5l T
Germany Merck | 99.0%< (Methanol, CH30H) (i
Germany Merck | 99.0%< [Acetonitrile, CH3CN) s g
USA Billerica | —————- V)il gg3ia yuladil) Al el
England TEK IM | 98.8%< pspall ) Lo
—————— Wde guasa| —————— PBS Jslae

O Adle Ay b o Aeadtall 450 Slgally Jallaall apea o) 4 daadla
.(HPLC—grade) 3;lal
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sAlaxioeall gy B3gaY) —2-3

3-2- Apparatus and Tools:

Laliaall S pals deadiiaa) Cljeatll i 1(2) Jsaad)

aly
T | dsdaal) Ayl Sead) acd
| e
1Y) lle AL Ll glag KU lea
ol | SHIMADZU : e sileg S
(HPLC)
s LC tech Al AfLal 3lEEY) Al
PH- aagoned) 0yled 35 uld glea
Lol CRISON Gl Dlsd 585 Gl
METER
Aigall 368 75Vl Jery Sl ales
EU Grant pall 358 zlse e
(Ultrasonic bath)
gr J dead gy A8y (el Ldad o)
s g PRECISA o iy iy s (S e
0.0001
Wil | MN [ CIB s n S0 el o e
Jaalisl WIDE IAC e Lt
N
AFLARHONE (IAC) o5t o lie wia 35ae
[LEENE Whatman Mm150 gale mudiss G)s
s MM 90mmM ala) =i s
Lelal MN sLiz cfh Lals an
1:‘31-“&\ Buhler ;\_’.. Lial
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reludally Jullaall acass —3-3

3-3- Preparation of Solutions and Solvents:
:(mobile phase) dyaiall skl -1
e (15:30:60) danas 3o Ay disiigie W5 Jiliisally o Lall (e gaia
gl alen I ehpaiall ol Jiiy dhaiall ol cilisSe e plad 2ngy ccaisl
AL L il S0 Slen S opapad J8 4582 20 (e J6 Y 5ol Aisaall (358
il pshall b Alaiadl clall 2yl Caag
:(PBS) Al Joladll -2
e 0.2 caspalisdl 3508 e ohe 0.2 cassaall 208 =la ohe 8 Jag s
Dl 935 e lall 3a La 900 5= Na2HPO4 Llye 2.92 5 (KH2PO4
O e aladiily 0.05-+7.2 il 2ie Jslaall pH 4l basy Gilavin
e 1000 in Joladll aaiss casiapall 0uSspms o 1M Jolaa 51 585l e L)
- sl gsyiall oLl il 1 A e (90 B
:(Preparation of Standard Solutions) iy)lall Jalaall juaas -3
gl (e de 1 sl e ool Ol eV eyl Apylaad) Jalaal) jpians o
33y el e (0.16, 0.53 ,0.165, 0.535) pug/ml 5.Sl5s gyl
b 5ranall 8 allae lSa 8 ossial) (300 Al ey Jain g cCiyyat Ay (350
Al Q) dludes jumat b dalasind (s ) (-20°C) Bha 4

:alinl) —4-3

3-4- Sampling:
12) Fe 25 ooy (3ded o e 3l Capadl D (o cilisall e Jymall 23
il Cilial (e Lgxpans (gl el e Ao 13 5 ¢ sl i) (40 A
bl 8 ledaia g dnulic Gilge A Gliall Cadad 232021 anisal (g) sl
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Ae JS B e)lls il g5 i 1(3) dsas

) e Cilial) g4 )
Sham 4 b 4
Sham 6 b 6 oL
Sham 7 b 7 o
Sham § Gb e 8 ala
Sham 10 b 10 sl
Bhoos 4 b 4 Gy
Bhoos 6 b 6 Cigy
Bhoos 8 b 8 gy
Bhoos10 b b 10 &g
Doma 2 b b 2 g
Doma 4 b b 4 L
Doma 6 b 6 Lg
Jolan 2 b 2 N
Sham 1 (ol J QIS
Sham 3 (ol 3 Ll
Sham 5 (ol 5 ol
Sham 9 P 9 .l
Doma 1 (ol 1 L
Doma 3 ol 3 Laga
Bhoos 5 ol 5 gy
Bhoos 7 ol 7 g
Bhoos 9 ol 0 Cigny
Bhoos H (ol el H &
Horani (ol el shss
Exad (ol el 65 alus)
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L) 485y Gadada) —5-3

3-5- Extraction and purification of Aflatoxin:
235 550 3 sa)lsl lehal) Gis ) (oY) sadll e A yadl Ll Cipaa
:(lac) e liall adall saac,
cial) e alye 50 (s Crm dald dgpie Liatae Aladiuly i) (yali -
0o de 100 Gl o5 chalall eles () asagaall 0)5lS (e ahe 5 L) aliays
Alle Aoy miad Cupa Taldll eleg ) elay Jgiline (20:80 Viv) %80 Jsitisal)
L3382 34l
(whatman No. 113) g5 (s sole meisi @y LAY o 30l el mdip -
(PBS) olls sy Jslae (30 dal4 L alimys Balill e Ja 2 23L&

DY 88 dals) GL (e priame madifi (35 e Baaall DAl o -

@.u.d\ Sall
@@2—1) @i\ e 2 Jara gcl_ml\ iall agee P& u&?ﬂ\ T

sandl P e Gl D8 e Ja 200 Sy dgenll sy —

Aias Al Bledl e palaill gaall DA elsed) ) yar =

O de 1.5 ey dlldg aganll LA (e il uS YY) ¢ 20 dlee 215 —
o Akl Jamay dlbg 3l @950 e lall e dwe 1.5 oyl o5 A sl
LAl

alisey (als JSLEE pdine ladiuly iy Lald sse 8 o DY) il wen —
3ala sl HPLC ) jlean ald Jlé 8 angi Jo 1 e 33505 0.45 um
el 8 danlll DAl s e Jidatl dlee el
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‘Hplc Al aladiuly cilis oY) Haas -6-3
3-6- Determination of AFLATOXIND by Hplc technique:
Eaglill e Azaidiall il il Ty al Ay uleall Alle & L&) e 0 Y LS

L3y (liml) Jodal (HPLC-FLD) a0l chandt al ia il oS gD

8)sldll CaliSa aw (Shimadzu, Kyoto, Japan) iS,5 e Slea pladiuly
Cl8 g5 5= (BhesT5es S Juab 35 we ayall gl ariiul 28, ((FLD)
(MACHEREY-NAGEL, 48,3 ( p2i (150Lx4.6mm  1.D, 5pum)
O poag C18 (10Lx4.6mm [.D, Spm, MN) Zila 35ac ae Germany)
Sl el a oy aie 5 by ¢ il Al as S 3y aally o W1 B
Jara N A8LaYL gl e (15:30:60) dpana 7o oty Jasii g inul
40°C 25ac 8ylya dayy e ((20pum) Ldall aan ¢ (1 mi/min) @asi de ) o
iase sy 365NM 5L s Jska) 35l LIS dnge Jlghal 2ies
QI alads ) o 288y 10 slaty o Judas ey LA (440nm ey
dgac G auiagi Cua UVE (LC Tech, Germany) djisall 4ibasl 20100
Letiadlaoy Al clgimiall Sl iy ey il Gl s Lt il KU Jacdl

cgulall e ssage (LC Solution) galiy aladinly
Loyl dalaly ellyg (Recovery Percentage) 4, giall & layin) A a30a5 3
iely oS e s Slie Y S me (e Aglie S1

(2) oy Jsaall b Aussall ilial) o Joanil 48 gua gall Ayl (335 Leaadlainl
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el Crgn (8 Ay ) Ol DU ¢ L i) st £(4) Jsaad)

Wheat Mean
spiked aflatoxins
Aflatoxins Recovery (%) +
ng/Kg*
RSD** (%)
0.6687 97.7+ 2.2
AFB1 1.337 95.4+ 1.9
2.675 99.8+ 2.5
5.350 98.8+ 1.8
0.206 98.2+ 1.5
AFB? 0.4125 96.8+ 1.9
0.825 97.1+ 2.3
1.650 99.7+ 2.3
0.6625 98.9+ 2.8
2.650 99.0+ 2.5
5.30 97.2+ 1.4
0.2 97.6+ 1.2
AFG? 0.4 98.0+ 1.7
0.8 99.4+ 1.4
1.60 96.9+ 2.1
il S ] LS pall (pe JSI ysiall g s S ) A T i’
cgsiall ansil) (g)lemall Calpay) ansgia”
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: 4GBy =l -4

4- Results and Discussion:
il -1-4

4-1- Results:

3 BT € DUV £ ke Lg padl) el e (e %52 o andl il iy
Cragli iy BT € DY L5l gyl il e (10 % 100 of cos
RVEN O Laasly <0.167 pg/Kg 508 Jasays (0.270 — 0.050) pg/Kg o
Ay saall Al dl) Abalsall 8 = sesall aadY) 2all 50 %100 Ly 6F il
eV 131 8 Lo #sansal) saaill 3gaally 1alal) 2008 alad 2680 Ai)
gonal il (4.0 pg/Kg) 5B aSsU (2.0 pg/Kg) sas
4 7 sansal) AxgyY) g GOIY)
ol G Aphadll o sandly st (e LISl madl) cilie Sl Lulpall caiy LS
e sl Al Lgalilas g due 12 lsse Jlly cilisl) e (sf st Jaay
Cans i b Lads ¢(3) ady Jsaad) & ease b LS Gyl il DY)
cGanl Gl (anad il gile g S

W Max Intensity : 4,998
JDetector A:Ex:355nm,Em:440nm Time 10.584 Inten. 3.230

2_- /’&/\
o
] £ g 7
. : . . . : : : .
0 1.0 20 3.0 40 50 6.0 7.0 8.0 9.0

@he Jslaal aheglag S 1(1) Jedd)
il e By, By, Gy, Gy) il MY il
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Max Intensity : 597

my
0.20{Detector A Ex:365nm Em:435nm

0.10+4

0.0+

Time: Infen

(10,L2)

4.0 5.0 6.0 70 80 9.0 10.0 min

Aagal o) sila S 1(2) S8

Max Intensity : 1986

my
0.20-Detector AEx: 365nm.Em:435nm

T Time inten
0.15+
0.10+
0.0
0.004
-0.05
T T T T T T T T T T
0.0 1.0 20 30 40 5.0 6.0 70 8.0 8.0 10.0 min
s &
(2 L«}.J) 4.1.::.“ ebs:}.stc\))s (3) ds.uj\
mv Max Intensity : 400
Detector A'Ex:365nm Em 435nm Time nfen.

010

0.05+

-0.054

Max Intensity : 1418
Time ~ 10.935  Inten. 0.534

my
1.50-{Detector AEx 265nm,Em 440nm

1.25

1.00

0.75+

0.50

0.25]

0.00-]

-0.25+

-0.50

NENN))

40 51 80 70 80 90 10.0 min

Aagall o) silas S 1(5) JS
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& MO/KG 350 5y0a B1,B2,G1,G2 apy¥) s Y 5805 3(5) Jsaall

g (gLl il e

Sample

AFB, AFB, | AFG, | AFG, Aft

name

Sham 4 | 0.195£1.05 | ND* ND ND | 0.195+1.05
Sham 6 | 0.162+1.24 | ND ND ND |0.162+1.24
Sham 7 | 0.149+2.03 | ND ND ND | 0.149+2.03
Sham 8 | 0.197+1.74 | ND ND ND |0.197+1.74
Sham10 | 0.271+1.82 | ND ND ND | 0.271£1.82
Bhoos 4 | 0.102+1.61 | ND ND ND |0.102+1.08
Bhoos 6 | 0.05+1.94 ND ND ND | 0.257+1.47
Bhoos 8 | 0.113+1.22 | ND ND ND |0.113£1.22
Bhoos10 | 0.164+1.73 | ND ND ND |0.164+1.73
Doma 2 | 0.219+2.11 | ND ND ND | 0.219+2.11
Doma 4 | 0.206+1.57 | ND ND ND | 0.206+1.57
Doma 6 | 0.196+1.08 | ND ND ND | 0.196+1.08
Jolan 2 | 0.177+1.87 | ND ND ND | 0.177+1.87
Sham 1 ND ND ND ND ND
Sham 3 ND ND ND ND ND
Sham 5 ND ND ND ND ND
Sham 9 ND ND ND ND ND
Doma 1 ND ND ND ND ND
Doma 3 ND ND ND ND ND
Bhoos 5 ND ND ND ND ND

81




HPLC aladicly 2021 amige 4ilailag g gl zeall) cilial b clivus gMY) (s giaa daa

Bhoos 7 ND ND | ND | ND ND
Bhoos 9 ND ND | ND | ND ND
Bhoos H ND ND | ND | ND ND
Horani ND ND | ND | ND ND
Exad ND ND | ND | ND ND
.z ) : ND*

g g5 (e Appadie Ainae aladinly Gl YL Aslall clisal) (yade aay
Gl Al Jalie alasinly 2 hat V) A Ciaay % 70 zhadi) Ay
tgsmall mall) Glie 3 OlinS DY g ad b Aidaal) A6l Qi) A3yl
S DY Lsle gyl adl) AMas e (ra % 100 of andl il iy —
«0.144 pg/Kg 3,38 Janays (0.257 — 0.048) pg/Kg on sy iy (Bl
o el el aa) (50 il %100 Ay ) @l ppen of Baagly
zsansal) (ssaail) 35aally Lualall 2008 alad 2680 ad) Ay sasll Ll dl) diaal sal
duing B] cpuS D8N (2.0) HO/KG a5 Dlelly iiel) b Ly
sl Y i€ Y £ ganal dilly (4.0) pg/Kg
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HG/KG 35 5yie B1,B2,G1,G2 sVl cilipnsS DY) 515 :(6) Jsaal

i€ UYL Esll) il e cade (e Aailill Al ciliye

Sample
AFB, AFB, | AFG, | AFG, AFt
name
Sham 4 | 0.181+2.12 | ND* ND ND | 0.181+2.12
Sham 6 | 0.157+1.70 | ND ND ND | 0.157+1.70
Sham 7 | 0.137+2.18 | ND ND ND | 0.137+2.18
Sham § | 0.182+1.29 | ND ND ND | 0.182+1.29
Sham10 | 0.253+1.06 | ND ND ND | 0.253+1.06
Bhoos 4 | 0.092+1.44 | ND ND ND | 0.092+1.44
Bhoos 6 | 0.048+2.38 | ND ND ND | 0.048+1.71
Bhoos 8 | 0.101£1.81 | ND ND ND | 0.101+1.81
Bhoos10 | 0.153+1.56 | ND ND ND | 0.153%1.56
Doma 2 | 0.201+2.07 | ND ND ND | 0.206+2.07
Doma 4 | 0.190+1.82 | ND ND ND | 0.194+1.82
Doma 6 | 0.182+1.34 | ND ND ND | 0.186+1.34
Jolan 2 | 0.166+1.52 | ND ND ND | 0.166£1.52
(i o1 s ND*

O Lele Jamatiall = (gydall il 38y e (re % 46 o candl il iy —
O Cagli iy BT oSG A ke - g Ll il lie opaha
i)l pen of Jansls <0.014 pg/Kg 8 Jaears (0.017 = 0.011) pg/Kg
Ay saall Apasldl) Abaalsall b sansal) ) sl (e J3 cilS %100 Ay
eVl 406 8 Ly = sansall gyamill 2508100 Lialall 2008 lal 2680 A,
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¢ sanal Zouilly (4.0)  pg/Kg s Bl (S5 0.2 pg/Kg

B3

.z sansall AagY) Clin oY)

ng/Kg »Sissia B1,B2,G1,G2 @jY\ Slipus gDV 3815 (7 Jsaall
i UL Bl il Gl als e Aaill) ekl clie b

Sample
AFB, AFB, | AFG, | AFG, AFt
name
Sham 4 | 0.011+1.95 | ND* ND ND | 0.011+1.49
Sham 6 ND ND ND ND ND
Sham 7 ND ND ND ND ND
Sham 8 | 0.012+2.20 | ND ND ND | 0.011£2.20
Sham | 0.014+1.95| ND ND ND | 0.014£1.95
Bhoos ND ND ND ND ND
Bhoos ND ND ND ND ND
Bhoos ND ND ND ND ND
Bhoos ND ND ND ND ND
Doma 2 | 0.013+1.88 | ND ND ND | 0.013+1.88
Doma 4 | 0.012+2.07 | ND ND ND | 0.012+2.07
Doma 6 | 0.010«£1.19 | ND ND ND | 0.010+1.74
Jolan 2 ND ND ND ND ND
(i o1 0 ND*
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ALl Ll e 4laally

O A 156 & Gl Y1 aay o4 ,40, Joubrane ol 2020 ole 4
HPLC 456 ahainly dlldg AB gl 8 Gy e agive (e Cimen il
= 1.05) pg/Kg o congli Bl S DY) 50805 o duhall il ey,
e e asiwdl WS 8 %25.3 5 %23.3 iyl A cilS o o736
Ol aail) 138 e gl A5le g 2 pg/Kg e 2 Maa) Janass ¢ sl
217 5583l dshall & Lie J1 58055 85l cilS (g gl el ciline

O Ailatiag el (pe Slie 108 aany 050415 Felipe 282014 ole 4
A e Ae 32 (Julsl) ) (e e 35 Ul saill e ALl (315
o s ¢Sl el (383 e Ae 15 (Sl madll (38 (e die 20 (il
¢ (HPLC dg Hladiuly ¢llyy (B1,B2,G1,G2 day)¥) culiyuns€ MY ajaas
Janay BT o eV Lske Allaall il Jlaa) (e %30.6 o dashall iy
el A o315 5l s el Joll) el o Cam ¢ (0.6) pg/Kg iy st
O 2 dares ke aals die dga Auball Cilas 5 JalS il (383 o5
13 oo bl A5)lie zangi 5 pg/KG ss Alihll dialsdl) 6 7 senndl 2al
< leie Ji 5805 BT € eV ah 355l cilS (g sudl) el e o Canl
s e Ll Bl SV il il ulS G 4313 Eighill iy Ganl o2a
[22] el (383 5 (pa s el

O AilaY) 3] b (e Aie 34 aan (5 0aTs Namjoo 5 2016 e 8
e %29.4 o Al chi G (HPLC alaaialy @llyy el 51 aaas 3
S OEYL Crpbl Jane aly G (b€ YL A le Alladl cilisal) e

Oe 2k daray Asle 3aaly Aie apay Auhall clas Cua ¢ (6.91) pg/Kg Bl
38 ae bl 43 )ie g (15 pg/KG sas 4l ddaalsall b = sassall aall

23] Gl oda b lgie Ji il g sl malll e gl 5805 o) Gl
n bl e ) (e die 34 aany 05 315 Abdel-Fattah .6 2020 e 4
G (HPLC 4yl aladialy elldy «chlipu DY) 00a5 2 (ag ¢ puan 8 Adlid
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LS BT pas€ DY 23 ke Allaal) ciliall  Maa) e %33.33 o dushll iy
a4 e A il aall Sl s g kel duball Glie (0 %16.6
alie of inil) 12 aa gill) 45)6e i 2ug/KG  sa5 A dnasial
24] a1 8 G B 35S0 Fisle culS (g guall el

Ayl CDad) e el de 32 pany s al5 Zhao ALE 2017 ple
Eian (LC-MS/MS 4ipha aladinly @llyg Bl S sDIYI aad 5 (g chsipeall
Erm (Bl S DL A5k Allad) lial) Jles) e %18.8 of duball cuiy
8 ae plal) 45)lie asi (0.06) pg/Kg Bl ope€ sDEYL Cuslill Jana ol
Leie Aeb 508150 BT S sV Gl 5 5le cilS (g sl el e of Canl)
[25] i oaa b

Al (as LS5 (e el due 141 aens Turksoy and Kabak . 2020 ale
O bl iy Eum (HPLC gyl aladinly elldg a1 cilipn€ oY) agaas
zshs Ca dadi B1,B2, <l S gDV 4355k Allaal)l @il Jlaa) e %2
Jaxs OS Gaa 8 (0.35-0.21) pg/Kg g BT (asS sDEY L sl Jase
Canll 138 ae 30 Ajlie g <0.094 pug/KG apaay B2 (€ gDV kil
Ot gl Sl BT e sOUVL T 255k uilS g gl el e
.126] (0.270 - 0.050) ug/Kg

aluagilly claliiiuy) -5

5-Conclusions and Recommendations
B S YL &sle dg paal) il e lan) (0 %52 -
HO/KG O il iy BT (S gV L sk (g lall il cilive pen =
.0.167 pg/Kg 88 Jazass (0.270 — 0.050)
Al dl) Adalsall 8 7 pensall a1 aall (e ) ilS A5 gL lial) ppen —
1Y) 1 Lo msesd) (g5l 3508l Lalal) 2008 alal 2680 ad) 4y
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il (4.0)  pg/Kg dwing Bl cpusdad (2.0)  pg/Kg sas <Dlels
4 zsansall Ay LS Y ¢ sanal

Jay o Cum Al sandly st e LIS A0 i) el e psan =
)Y L€ DY e sl Al Lalln Al 12 3 il e 6 gt
ge Llad) climll (ala (e Lele Jaanidl) o)kl el 435 Clie gaen —
)28 Jaaas (0.257 = 0.048) ng/Kg o oaglyi oy (Bl S DY
.0.144 pg/Kg

Llad) Gl gala e Lgle Janial) )bl maidll Gy lie (e %46 —
(0.017 =0.011) pg/Kg ¢ sl canis B S 5DV 355k

Lete il Candl 13 8 g paal) culiall 8 gAY Cghil G of s —
Nere Ljlaall cas Al Ald) Sl pall was

2 Y Ll V) lahall U Al dcaiiie aad il Coglil) A e ) e -
aalsl) 2yall aslatiag madl) Dlgin) (ro Adlall dpesdl) dejal) HlieV) ey 3L
o el Jaay G JLakS Aaligs dalall A all g JS5) Lae clialy
kY el el sy

D3 3 A nll @l malll Glue 8 Bl cpeSYL Sl agag o) -
Aallee ally A Y] Aalall Aaiall dagys dglia Aila) asms iy 4 el
- cludl dale

33 sisal) = LB GllXs (o) pual) el Jpnalaal A 5l) 48)5all Ganl —

S dalye (4 Sslill lapal 49 el dail V) Jralaall aaad 4)50 48)50 —
s ()

Aphil aselly cllailly LUV ge Sl CalSl bl yyekal -

ccaadl Lol 8 o3 Al ey Loy olal <l cilead) puan G GBpustll —
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Effect of adding wheat germ on the
rheological properties of two wheat flour
types that differ in extraction rate

Dr. Sawsan Bouta

Faculty of Chemical and Petroleum Engineering, Al-Baath
University, Syria

Abstract

Wheat germ is known as a secondary product of wheat milling
industry and considered as a product of high nutritional value.
Nevertheless, the use of wheat germ is restricted due to its bad influence
on dough properties. This research aims to determine the impact of
adding wheat germ on the rheological characteristics of two types of flour
differs in extraction rate a (70, 80)%. Wheat germ was added in 3 levels
(10, 15, 20)%, and its influence in dough mixing properties (water
absorption, dough development time, stability during kneading, degree of
dough softening) was studied using farinegraph. Also, extensibility
properties of dough (dough strength, dough resistance) were studied using
Extensograph. In order to determine the appropriate wheat and suitable
addition level of wheat germ and final product.

Results showed that adding wheat germ into dough caused notable
influence on rheological properties of both types of wheat flour. This
includes: increasing of water absorbance up to 1.1% for every 5% of
addition level, increasing of dough softening 94% and 97% at extraction
rate of 70% and 80% respectively (20% wheat germ). Also, dough
development time was increased up to 5.3 and 5.7 min at extraction rate
of 70% and 80% respectively, moreover, dough resistance was decreased
which makes dough less able to bear long mechanical processing. The
level of 20% of wheat germ was exclusion because it gives negative
values in farinograph and Extensograph, while the level of 10% is more
suitable for wheat of extraction rate of 70% and 10-15% is more suitable
for wheat of extraction rate of 80%. Finally, it is advised to add wheat
germ to baked products that uses high extraction ratio of wheat and low
time of fermentation

Key words: Wheat germ, wheat flour extraction rate a 70% and 80%,
rheological characteristics

92




Ak gy Cyua goa 3 2022 ple 8 3wl 44 slaall Cad) dadly dlas

Introduction:

Rheology science studies the deformation of the material and its
response to stress applied to it. Most foodstuffs are classified under non-
Newtonian viscoelastic regimes. Dough can be considered the most
distinguished system because of its viscoelastic system that formed from
gliadin and glutenin (the gluten complex is a sticky, rubbery protein
responsible for forming the structure of dough) (Abang
Zaidel et al., 2010).

Rheological measurements are generally used in order to monitor
mechanical properties in order to know the behavior of materials during
processing, detect the effect of flour components and additives on the
behavior of dough during baking industry, and predict the quality of the
final product (Dobraszczyk and Salmanowicz, 2008).

The Farinograph is considered the most important experimental
rheological device used to monitor the behavior of dough during mixing
and kneading. The most important indicators that provides are: a) Water
absorbance: water absorbance associates directly with the properties of
major flour components: gluten and starch, therefore productivity of
bakeries. Also it is one of the most important factors that evaluate the
"flour strength”, and calculate product prices. b) Dough development
time: which is the time from the beginning of the kneading until the
maximum consistency is achieved. It depends on the quality of the gluten,
the size of the starch granules, and the percentage of the crumbled starch.
c) Dough stability: It is one of the quality standards of gluten that
describes the viscoelastic properties of the gluten compound formed. d)
The degree of weakness of the dough: the greater it means, the increase in

the weakness of the dough (Dubois et al., 2008 ).
Farinograph also makes it possible to monitor the effect of
additives, thus allowing to improve flour processing in term of knowing

the quality of flour produced from raw materials of variable quality
(Ktenioudaki et al., 2011).
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The expandability is unique property of wheat dough, and the
Brabender Extensograph instrument is the most common way to measure
it by stretching a piece of dough at equal rates in two perpendicular
directions in one vertical line (Kieffer et al., 2006).The
most important indicators that provides are: a) Maximum stretching
resistance (Rmax ), b) The stretching ability of dough (elasticity E). These
two indicators are indirectly responsible for the expectation of volume
increase of dough during the fermentation process and the capacity
(energy). Note that the greater the space the greater of the ability of gas
retention by the dough, also boost the capability to ferment, led to a large
volume of bread, also the more The stronger the flour, the greater the
energy required to stretch the dough (Anderssen et al., 2004).

In recent years, there has been an increase in the consumption of
bread made of highly extracted wheat flour, or whole wheat flour, or flour
fortified with health-promoting ingredients, for low-extraction wheat
flour depletes most of the valuable nutrients, such as dietary fiber,
minerals and vitamins, which it loses during the milling stages
(Mahmoud et al., 2015).

Wheat germ is an essential source of nutrients due to its distinctive
chemical composition, and is used either for direct consumption or to
enhance the nutritional value of food products. Also it is composed about
(2.5-3%) of wheat kernel and known as secondary product of wheat
milling (Boukid et al., 2018). Moreover, it is high in nutritional value
because it is considered to be the main source of vitamin E in the wheat
grain, and it is also rich in B vitamins, proteins and most essential amino
acids. also, it is rich in Saturated fatty acids including oleic acid, linoleic
acid, a-linolenic acid and biofunctional compounds including flavonoids,
sterols and glutathione (Verni etal., 2019).

The limited use of wheat germ (WG) in bakery industries is due to
its instability during the preservation period of other baked products, as
the high activity of lipase and lipoxidase causes the formation of free fatty
acids and consequently the appearance of a rancid taste in baked goods
(Marti et al., 2014). In addition, the presence of wheat germ negatively
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affects the technological quality of flour and more on the stability of the
dough. The challenge is to isolate, store and use wheat germ to maintain
this high nutritional quality and prevent fat oxidation (Giuseppe et al.,
2010).

Aim of search:

This research aims to study the rheological effect of adding wheat
germ to two types of flour with different extraction rate, where the
addition of wheat germ was in proportions (0-10-15-20)% in order to
know the appropriate flour for adding and the best percentage of wheat
germ so that its negative effect on the dough is not significant.

Materials and Methods:
Materials:

e Wheat germ samples: Wheat germ samples were taken from two
different mills (A and B) that differ from each other in the length of
the production line, the technology used in production, and the quality
of wheat used. The most important difference between the two mills is
that semolina flakes are used in the A mill and not in the B mill. In
addition, wheat germ samples of two types of wheat were taken from
the mill (A). One of them was used in the process of adding wheat
germ to flour.

e Wheat flour samples: two flour samples were used in this research,
one of which is 70% extraction flour and the other 80% extraction
flour produced by the General Company for Mills in the city of Homs,
Syria.

Analysis Methods:

e Flour and wheat germ tests:

The moisture of the studied wheat flour and germ samples was

determined according to (AACC,44-15,2000), the ash according to
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(AACC, 2000, No. 104/1), and the protein content using the
Kieldahl method (AACC, 2000, No. 105/1). The percentage of
wet and dry gluten and the gluten index according to
(AACC, 2000, No. 155), and the percentage of Crude fiber according to
(AOAC, 2000).

¢ Rheological Tests:

Farinograph method according to (ICC, No. 115,1999) to
determine the indicators of dough mixing: the percentage of water
absorbed - the dough development time - the stability of the dough - the
degree of dough weakness.

Extensograph method according to (ICC, No. 114,1999) method
to determine dough flow indicators.

e Statistical Analysis:

Three replicates were performed for all tests, then statistical
evaluation of the results was carried out using Minitab version 19.0 at the
level of reliability (p< 0.05).

Results and Discussion:

e Characterization of the flour and wheat germ samples used:

Table (1) shows the results of the tests of flour samples, where
the high percentage of moisture and gluten in flour extracted 70%
compared to flour extracted 80% was noticed. Although there is a clear
difference in the percentage of wet and dry gluten, there is no significant
difference in the gluten index, which means that there is no significant
difference in the quality of gluten, and gluten is considered to be of strong
quality in both two types of flour. Whereas water absorbency of 80%
extraction flour was greater compared to 70% extraction flour, and this
corresponds to (Hadnadev et al., 2011).

Note that the low percentage of moisture, ash and protein for the
70% extraction flour and was due to the low percentage of extraction.
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Table (1): Characterization of the wheat flour samples used

test (80%)ff£';acmn (70%) extract flour
Moisture content, (%) 13.70° 15.2°
Ash (dm), (%) 0.773 0.58"
wet gluten, (%) * 21.70° 26.2°
Dry gluten, (%) * 7.60% 0.9°
Gluten Index 970? 0g®
Absorbance, (%) 59.70% 58.4°

* Based on 14% moisture.
** Numbers shares same letter in one line have no significant effect at (P<0.05).
dm: dry matter

Table (2) shows the results of tests of wheat germ samples. It was
noted that there was no significant difference between the content of the
two types of embryo produced by Mill A, while a slight difference is due
to the difference in the type of wheat used, However, it is noted that the
percentage of protein, fat and the low percentage of fiber were in the
samples of the mill germ (B). Comparison with wheat germ samples from
mill (A) is evidence of the purity of the germ. That was due to the
differences in mill equipment (B) compared to mill (A).

As for fat: The experimental results confirm the theoretical
principles that indicate a significant increase in the wheat germ content of
fatty substances. As for the ash, a significant increase in the proportion of
ash was found in the germ compared to flour, and this indicates the high
content of the wheat germ of mineral elements.
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Table (2): Results of wheat germ samples tests (%0)

Sample rotein fat Fiber
Name Moisture p(dm) (dm) Ash (dm) (dm)
Ratio

A-1 10.6% 23.4% 7.7° 4.6 6.75°
A-2 11.22 24.3% 7.0 4.8° 6.65°
B-1 13.9° 27.5° 8.3¢ 3.9° 5.21°

* Numbers shares same letter in the same column have no significant effect at
(P<0.05).
dm: dry matter

¢ Rheological tests:
1-Farinograph indicators:

Figure (1) and Table (3) show the results of adding different
percentages of wheat germ to the samples of 80% extraction flour on the
farinograph indicators. It was noted that there was no significant
difference in the indicators when adding 10% of wheat germ, whereas the
significant difference appears in the percentages 15 and 20%, hence the
percentage of absorbed water increases with an increase in the percentage
of addition, and the increase is at a rate of 1.1% for every 5% increase in
the percentage of the wheat germ, because the fibers have a greater
absorbency than flour.

The development time of the dough: results showed that this
indicator increased significantly when adding 15% of wheat germ, and
this when increasing the percentage of addition, the percentage of proteins
forming the gluten network decreases, and the amount of water needed to
form it increases because the wheat germ granules absorb part of the
added water, and the fatty substances impede the formation of the gluten
network. Therefore, gluten needs a longer time to form, and this is
consistent with (Noori and Sabir, 2019).
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Stability of the dough: it was noted that this indicator decreases
significantly when adding 15-20%, this explained by the wheat germ is a
source of reduced glutathione, that causes the continuity of the kneading
process and leads the breakdown of the disulfide bonds formed in gluten
network and binding of glutathione with it, which finally causes the
weakness in stability of dough by increasing the percentage of addition

(Noori, & Sabir, 2019).

Degree of dough weakness: The dough weakness appears
significantly when adding 15% of wheat germ and above.

Table (3): Farinograph results for a sample of 80% extraction flour
and its mixtures from wheat germ

Flour Flour Flour
Flour 80%

+(10% germ) | +(15% germ) | + (20% germ)
Water absorbency*, (%) 58.4° 58.4° 58.9° 59.6°
Dough development time, (min) 22 22 5.7° 5.3°
immutability, (min) 8.42 8.42 7.7° 5.8°
The degree of weakness (FU) 60° 60° 86° 94°
Farinograph guide 932 932 91° 77°

*Water absorption values based on 14%.

** Numbers shares same letter in one line have no significant effect at (P<0.05).
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Figure 1: Farinogram of (A): 80% extraction flour + 0%wheat germ,
(B): 80% extraction flour + 20% wheat germ

Figure (2) and Table (4) show the results of adding wheat germ to
70% extraction flour, where it is noticeable that water absorbency
increases with the first 10% addition, after that, the effect of adding wheat
germ becomes insignificant, research found that the water absorbency
increases when increasing the percentage of addition for whole wheat
flour (Sun et al., 2015).

The development time of the dough: results showed that The
dough development time increased in flour of 70% extraction rate up to
5.7 minutes at the addition rate of 20%, that was more than when
compared to flour of 80% extraction rate which was 5.3 min at the same
addition level.

the dough stability was significantly reduced until it reached 4.9
minutes at the 20% addition rate, which is less than the stability of the
dough prepared from 80% extraction flour.

The degree of weakness of the dough: the dough showed a
significant increase in the degree of weakness at the addition of 10%, and
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the effect of the added wheat germ percentages of 15-20% was

significantly close in weakness indicator.

Farinograph index: it was found, when comparing tables (3) and
(4), that the farinograph index decreases with the increase in the
percentage of addition. In flour of 70% extraction rate, the moral effect
appears at 10% and reaches a value of (76) at 20% of added wheat germ,
which means that 20% causes a similar negative effect in both types of

flour.

Table (4): Farinograph results for a sample of 70% extraction flour
and its mixtures from wheat germ

Flour Flour Flour
Flour 70%
+(10% germ) | +(15% germ) | + (20% germ)

Water absorbency*, (%) 59.7° 61.2° 61.5" 62°
Dough development time, (min) 2.4° 6.5° 5.8° 5.7¢
immutability, (min) 11.1°2 9.3° 7.1° 4.9¢

The degree of weakness (FU) 542 93" 98" 97°
Farinograph guide 1142 97" 90" 76°¢

*Water absorption values based on 14%.

** Numbers shares same letter in one line have no significant effect at (P<0.05).
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Figure 2: : Farinogram of (A): 70% extraction flour + 0%wheat germ,
(B): 70% extraction flour + 20% wheat germ

2-Extensograph indicators:

Figure (3) and Table (5) show the extensograph indicators of flour
samples, 80% extraction rate with the additions. The table shows that
there is no significant difference in the elasticity E, adding 10% of wheat
germ showed a very small improvement in the elasticity, then it returned
to the limits of the control sample when adding 15% and decreased at
20% compared to the control.

The resistance R5 showed a direct weakness when increasing the
addition rate of wheat germ, and this is expected because the more the
addition of wheat germ, the more the weakness of the gluten network. As
for the max resistance Rpyax, there was a clear decrease and also a
significant decrease in the capacity (energy), especially at the addition
rate of 20%. This shows the weak properties of gluten, as the decrease in
the energy needed to expand the dough means that the flour has become
weaker, and this leads to a decrease in the volume of baked products.

The shape of the extensogram curve gives an idea of the results
that can be expected in the baking phase. Also it gives conceptions of the
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appearance of the cross-section of bread loaf. Figure (3) shows the
significant difference in the shape of the extensogram between the control
sample and the sample when adding 20% wheat germ at 80% extraction
rate of flour. The volume of product (B) can be expected to be
significantly lower compared to the control (GOmez et al., 2018).

Table (5): Extensograph results for a sample of flour, 80% extraction
with additives from wheat germ.

fermentation E Energ
: ’ R5’ Rmax,
sample time, (min Y, R/E
2
(min) ) | Bu) | (Bu) | cm?
45 153 | 343 497 102 2.2
Flour 90 137 | 446 643 112 3.3
135 142 | 540 755 138 3.8
Flour + 45 163 | 278 | 377 | 86 | 17
0)
10% 90 145 | 334 445 87 2.3
(wheat
germ) 135 147 | 306 | 418 | 84 | 21
Flour + 45 142 | 289 341 70 2.0
15%
90 138 | 328 384 75 2.4
(wheat
germ) 135 146 | 326 383 78 2.2
Flour + 45 141 | 245 226 57 1.7
20%
90 130 | 273 291 57 2.1
(wheat
germ) 135 128 | 262 279 53 2.0
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Figure 3: Extension diagram of the flour sample: (A): 80% extraction + 0% wheat germ,

(B): sample of 80% extraction flour + 20% wheat germ.

Figure (4) and Table (6) show the extensograph indicators of flour
samples extracting 70% with additions. Table (6) shows that elasticity E
showed a non-significant decrease at 10% addition rate of
wheat germ, and the effect was significant at 20%. Also, the resistance
R5 did not show weakness clearly except when adding 20% when
brewing for 45 min, the percentage of addition of 10% did not show a
clear weakness, and there was an improvement in the resistance R5 and
the weakness began to appear when brewing for 90 min, and for the max
resistance Rpax, the weakness appeared clearly from the first addition
rate (10 %). Also, there was a decrease in the capacity to retain gas in the
dough at 20% of wheat germ.

When studying the fermentation times, it was noted that the
increase in the fermentation time did not lead to a significant increase in
the values of capacity and elasticity at the rates of 10-15% of wheat germ
addition levels, and the elasticity decreased at the rate of 20% at the
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fermentation time of 135 min. It could be conclude that by shortening the
fermentation time, it is possible to overcome the weakness of dough when
adding wheat germ to the flour.

Extensograph curves with low resistance to expansion indicate
the volume of sloppy bread (figure 4), and dough with a well-balanced
R/E ratio is considered to be of good quality for bread production. A
higher percentage indicates the stagnant properties of gluten, which leads
to a lower volume of baked goods.

Table (6): Extensograph results for a sample of 70% extraction flour

fermentation

sample time, :m ';5’ RBmax’ Enerrr]%y, R/E

(min) (min) | (Bu) | (Bu) (c

45 188 | 325 576 141 1.7
Flour 90 154 | 488 | 827 156 32

135 143 | 600 886 160 4.2
Elour + 45 182 | 336 502 123 1.8

(0)

10% 90 151 | 418 601 119 2.8
(wheat
germ) 135 156 | 424 | 616 124 27
Flour + 45 160 | 326 | 429 96 2.0
15%

90 141 | 393 | 489 96 2.8
(wheat
germ) 135 145 | 447 593 115 3.1
Flour + 45 144 | 283 337 71 2.0
20%

90 146 | 342 | 415 85 2.3
(wheat
germ) 135 140 | 377 456 89 2.7
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Figure 3: Extension diagram of the flour sample: (A): 70% extraction + 0% wheat germ,

(a) (b)

(B): sample of 70% extraction flour + 20% wheat germ.

Conclusions:

1. The addition of wheat germ significantly affects the rheological
properties of both types of flour (extraction rate 70 and 80%), and its
effect on the gluten network is evident in the properties of farinograph
and xtensograph at the ratio of 15 and 20%.

2. The addition percentage of 20% is excluded for both types of flour, but
it can be added to 80% extracted flour in proportions of 10 and 15% with
a fermentation time of 45 minutes, and therefore it can be added to Arabic
bread or tannour bread in these proportions, since its fermentation time is
less than that of samoon bread.

3. Wheat germ can be added to flour extracting rate 70% with a
percentage of 10% and less, with the aim of making cake bread or
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samoun bread because its tolerance is greater when the fermentation time
Is increased.

4. The rheological effects of adding wheat germ include: an increase in
water absorption, an increase in the degree of weakness of the dough, an
increase in the development time of the dough, a decrease in the stability
of the dough, which makes the dough less able to withstand prolonged
mechanical processing.

5. The extensograph provides data relevant to the assessment of dough
behavior during fermentation processes and baking performance.
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Dyeing cotton fabrics with red tea and
studying some of its properties

Eng. Lina Almirdash Eng. Reem Salamon

Department of Textile and Spinning Engineering

Faculty of Chemical and Petroleum Engineering
AL- Baath University, Homs — Syria

Abstract:

In this study, red tea leaves was used as natural source of dye, the
dye was extracted in alkaline medium and then cotton fabric was
dyed by the extracting. Some metal salts were used as mordants,
dying was carried out through pre and post mordanting method,
results show a very good and excellent degree for rubbing fastness
and washing fastness, pre and post mordanting improve those
fastness especially when alum weas used, and obtaining dyed
cotton fabrics with lower UV transmittance and UV protection
factor higher than undyed cotton fabrics, especially when stannous
chloride was used as mordant.

Keyword: natural dye, tea leaves, mordants, rubbing fastness,
washing fastness, UV protection factor
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Fabrication Superhydrophobic Cotton
Fabric by Using Nano Zinc Oxide
Prepared by Sol-gel Technique

Abstract

Sol-gel technique is a common chemical approach to produce high
purity materials shaped as powders and thin film coatings.

Sol-gel technique has various advantages such as less chemical
material usage, low-temperature treatment, easy application, and no
requirement for special equipment

In this paper, super hydrophobic cotton fabric was fabricated by
coating the fabric with nano zinc oxide synthesis by the sol-gel
technique to form a roughness on the surface and then modified
with a hydrophobic material.

the number of coating times by nano zinc oxide and the effect of
the concentration of stearic acid as a hydrophobic material on the
performance of the superhydrophobic cotton fabric were studied
using the water droplet contact angle (WCA) test.

The results showed that the contact angle increases with increasing
number of coating times, while it decreases with increasing
concentration of stearic acid

Keyword: nano- zinc oxide , super hydrophobic cotton fabric
,stearic acid ,water contact angle , sol —gel technique .

136




a9 315 AR 4 a 2022 ks 8 sl 44 alaal) Gl dasly dlya

-

: dadia -1

s lall 4S5 s lall dme Ll e Logae QLI gible) b o) o o5
lemiary it ele Bk Jagin diad ¢ slall dna lgaplay JLU ALGH b
Slonlal J€8 s JU) daglie ol L) LG dpals . 55 deju )
Ji 3550 <ilS 13) .contact angle () bl ae ¢ Wl Bk uedls Ayl (b
Jia b oSly . o) &J‘-_ it oWl bl old ((@=1) J<alle 40 90 (e
Slo iy sl il s o) o(b—1) Jall A 90 e St Ayl cals
s 150 Agghll culS 1Y) ¢ elld ey bolall pLall oK) dpald HlelaY o)
o)) 48l salal) Aapds o e Jay Laae s Ll hanad) Jiy o8 (C—1) ISl ¢ i<
o) e Gl e of oLl kil (Sayy o Lall

Yu Vapor
quuld
Y
§ §o|

‘Wk

f<90° 0290 150‘ 0'150‘ 180°
slall S plall o Sl éjj
a b ¢

[1] cabeal geacadl qa 500 alas Ayl (1) i

b)) (&1 skl dpadand) A8l (it dpaay slall da)8 <lan¥l Jas oSa
bl o oSl S sl A e Aisda eli) ) pliag e lall dagliall saad

- Aadaud) A8l i il )
pial b Lege g abiaall dallaall il oodail S ¢ 5,aY) cladl
o L) (Say o Lall g lial) 48518 Gy L Slge LY Ay 5illly Ay Soal) pelanad) 4358

137



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

Lol mhad) dallaes dpaall deldll Jio dilide Gyl mhaodl o di55a
OB cuwslls (chemical  etching) Jlbesll Jially JlyeSI Jiadl
spin ) _lsall ¢JUall 238 4 (dip coating ) jeall Ml 485k (CVD) Al
. [2] (sol-gel)  Ja —J s 4@ (coating

U B)la (sOl-gel) Ja— Jsudl 45 (dip COALNG) yeally ¢ Dall 4y 2
Ll 8 Al el ae d3lae mland) e Aigda oLl dimidie 46K il

da — Jpw 44

Ayl odn iy . Aahall ALl Gyl e (SOI-gel) Jam Jsw 4 a3
S Ly Game 388 Lpll 4aeY) el (Bottom-Up) ylall Gaua
gl ol Yoems calivally @l (e WU duie Y

plaialy cilaguiall elgd) cilbilae A (sOI-gel) Ja— Jgud) 48 aladinl Jas ol
AlSals ¢ AgLasl alsall Ji aladin) Jie saaiall lallal dpalal sial) & S
¢ gl pilias (& dallally Guball Aseuy ¢ daidie Bl dlayy dallall
[41[3] ials Glaxa ) daladl aae

G wilagl saria pailad sl QLS| (SOl-gel) Jam Jgud) A6 it WS
pie ey Claguaitall Ll eldY) (Bl ddanlyy (San e sl sag 32als 35had
AAbesl 2l sall (38153

S (Ciad — ee) Ak Jie Ll jeadl Bl alasialy ddeall o3 o) (Ko
o [5] (Gl DU S Gl Ayl S (Gt — et~ jee) Aiph

b ol gk (e (SOI-gel) Jamdsmd) 4 aladiuly ol dalles ()55
a8 ) foalll AL dgalall Gyl e Taglill o) Jslae sz Yl
Ly A ( ol aea) iadl dsae (- oaledl C).Ai o oSl sl calaal)
Gl 8¢ sl Jie ¢ dggeand) Glpdall aadind Ldgeme @lple S
DA Agens Aamandl) A8AYL Slied) Ly ¢ el S Ulle Bl i Y
Amiiie pya ilayy b

138



a9 315 AR 4 a 2022 ks 8 sl 44 alaal) Gl dasly dlya

Ayl aladinly muall IS, e (nano sol) 4plll ADal sda Gulai 4y Ll
o sl Glewall SG okl oda L Cuae(Bad - Chiga e
- [6] dusa Agy culd Abs dida die g Lee cudall iy A ¢ el e

: ZnO &3 sl —2-1

35530 a4l Si0, STiOy 5 ZN0 Jie dgganall e Apgilill Cilapual) aladind
Tagiall 3003 Lleny Lae Db Jaley \ginllas & ey Chlagaiall e 2yl
iapad) oyt @b & ZNO Aglill JSlgl) alasind Gt shull . [7]e Ll
Ll 3ale 5ed Aygual) AL ddleid) acailadl daleaY L ¢ dcaisid) A 3
Al Alad 3ol alaa @lld JS ¢ 2l LEWY) ¢ easleall Jlaall Qi Gl
Bgid 5ol DA (e e lall oS A8l mdand aiaail ¢ Akl A8V o gl
. [8] sl

byl iy —2

Adaguy 5 Akl Aiply elall o)) ARG Ak Andl gl sl 13 Chagy
Dgid BRI Jam Joall 408y umad) Gl oSl aladiuly AdSHl) diaddieg
o (el men) o lall Ayl 5aley sedandl Aallas 5 gy cdand) e

sduagl) ddad -3
23] Al Jabd) aall e ha) ety
Al i) L eas L1
Giladll e diudaiy ,da Jpad) 406 pladinly el @lijll auSyl jaaas 2
o (a0 — Cadat pee) A aladiuly Siladl)
daphy slall Aa)lS dalandl Al Aiaidie aley ikl (Ll Juad W3
(cins = et)

139



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

L s eaall alasiuly el bl Al dallead) Glinll Canag 4

<l (WCA) (water contact angle) ulall 4y (ulé sl .5
o)..a;.d\

adlly @l ,lasl .6

syl A dariiual) cilsly s3gal-4

sl e L1
hling LS e (gyiia Glan .2
Caiaill (8 .3

(Y s el s il AT 4

C il el 1S .5

- (SEM) sl ig <Y1 eadl .6

réagl) B deadicial) dgall-5

g A8 pia e 1441 Gl 8y ¢ 2/1 2y pla ald il -]
(1) dsaal) 3 Rine Ll Cliaalse 48U

. (ZnCl,) &3l a8 =2

-(NaOH) asgall 2l 0 =3

-(CoHs0H) Jsiy) ~4

+(C18H3602 ) aail) ans =5

140



a9 315 AR 4 a 2022 ks 8 sl 44 alaal) Gl dasly dlya

pddlual) Giladl) cldialga Cam (1) Jgaad)

2/1 e ol S
100% (ks sl sl g 53
170 (cm) aladll (e
245 (9/mM?) gsal) sidll (35
36 (cm [las) eland) bagua d86S
18 (cm /i) Casall dasus 480
16 Ne ¢lacdl hagid 3l
12 Ne Caaall lagid 5yl
7 e sladl T gl Jiall 53
T Caaall sl Jiall g3
il -6

raldd) il (Eladl) s -1-6
sWlly %4 amasall Sy alaaiuly alal) il Ll (ans dlee cuysal
(1:40) Uasal A 5 SmaS V) e Ll i (e ik pays % 8 i Y)
saal el 2y sl ke cupainds (100°C) s Sl aleall day3 ad)y &
@alall s Lally izl Ciladi alay JAI) Gmeny Joas ey bl Calaii L dela
ol Bl Ay aanl el

p s Jead) A8 aladialy ool Qi duussl juiaad —2-6

G Bl 2K e (6.80) DA cad us Aialy 5aleS Slijll K Lkl [

s (50°C) il in dlyatl pa Joladll s 5« J5N) e (100 ml)

141



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

Gt yaiud Gy aay (pH =8) dad ol s asdgeall 2o bl &

ofiele sad Jsladll
Cagad — et Aiph alaiiul il e jmadl gl dlill anSl Gk W
Gijll auSsl ADla 3 (2X2 om) ol kb ild Ao ek (e —
& Azl Lkl e paliall jiaall A e by 2 3562 10 s2a] uasl)
Caiaal)l & Glied) G 23 5 (38 10 324 (80°C) 5yha Gy Al i
Al (o —hian — yeg) LSS &5 . @By 5 sad (110°C) syhall da xie

celall oSl (3 dpald 8 jeill Gile 2ae Ll

Labud) 48Ul Aaiiie baley il Sl glleall Ak (ELAY Juaas -3-6
s yadd) A8y oy o Lall da )\

plan (& Jsbaall oaas Sy (Jel¥) (8 aedll Gaes (e dipnae 43S 43 Qi
dallaall dphdll Climll jee & caadll paes Jaiy s (40%C) Al ) Sl
Al e climl) ja 5 (38 10 33 aelll Games Jolae (8 il asSl
Gl e dallee i o AR Bha dapy liall Caias Dualy ¢ uasll
(0.5-1-3-5-7 %) galll (men (e dilide 3T il

@i Y Lol Aadleal) cilially jasall il LS cinagi  4-6
:(SEM) zeulall g 1Y) gaal) aladiuly

Sl llaall il il Giliue s opniant & 3 il auSyl Canag
Scanning Electron Microscope ) qulall g 5SN) jeaall aladiuly il

. Ghien A3 A8l 24 & ((SEM)

142



a9 315 AR 4 a 2022 ks 8 sl 44 alaal) Gl dasly dlya

Al Adle g fEN) e deda pladiad e 355N jeaall Jac 3K g
CHLEY) pan w8 e Asell day Lagas padaa Tan judl age sk iy
03 Aallas iy ¢l aayg Detector il alasiuly duall pe 8)alally dusaidll
osaS Wyleh) ol LY

:(WCA) pulalll 4yl (b jLdl —5-6

O o Ll Bale ) el 26 ulal Za5Lal plal) sas) oa alall Ayl (b
Gy g o Lall o €11 338 cellaall (lal) IS 1Y) L Canags HLaaY) laa Dla
(150°) G ST caliall ol w3yl b Aysly ol (5Ss of
:(GB/T30693-2014) dipall dialsall crus s

calal) Ll mdaw e o lall (e ki Llin)  —

Dsel€ Aoty alall mlaw e shadll pypai -

Drop analysis—) allal alaasuly Imaged  maliy aladinly jseall dallas -
Glany  beall lugd) 3y due JS0 @luld &35 ¢)a) & .(LB-ADSA
- laall Gyl

P aAdlly @A Ll -6-6

s pad) lal Gl 5 o Lall A8l Aaglial) e dadleall chligll 5508 by
[allan e )indd die g & Cuny (1994/958) dysadl dpnldl) dialsal
o5 (20°C) 4ha Aap shie sl mha Ao (3%30m) alaly (- Aalles due

) ) Y o L) 3 Aiadl i) AU el

143



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

Oley o = e — (L 35¢8) Adlide Jilgm (o Chld pmgy ausall jlial
Raglie o plledl LGN 58 il Aalles e dies falles die o

gl 15 QLS ol Caagy s L) e (oAl Jila

Wdbla 5 c)laay) gt — 7

:(SEM) zmlall (g 58 jgaall —1-7
laall e il il GLIT 0l (8-2) IS 35 5N el jpea G
Sl Gl i o Laagl saals 8yal Gliall jee e L Guldd s @il
- (0=2) JSa @il 2l slaie oS5 Al 8L g pe uilatia 0% Al )
2S5l lasen 3aS oo (e EDE = (455a) sedd) Cile 220 B2l 4l LDl
Uan sy g b Aulaie Lhsill culSy G s o A i) Sl
¢ (6=2) Jall el 2yl Glapny slaie oS5 Al (Sl (ol 2ng Vs Cilaenl




BYLRIEIK s o a 2022 ale 8 amll 44 alpall Gl draly Ay

G_)....m Gliad Guh.“ gJJJ’JSSY\ Jga..d\ P (2) Jedd)
Al 3eSsh G aE (C) B Byl Baaly 30 & (b) Elleal) L (a)

: Sl AllEy (WCA) alail) 4yl L) gailis —2-7
Akl Ll el (WCA) kil Gl dygly (ol il (2) Jsaadl

f el Gaea (g ddliae 3SI5 Aaeally @bl auS sl el

145



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

Bpdanall cilinll o lall 08 el Ayl (ubid ilid (2) Jgaad)

Baal g5y wd
e S5
7 5 3 1 0.5 (%))
140.52 146.208 140.89 150.71 145.233 WCAL
141.569 142.78 143.146 | 146.139 | 149.861 WCA2
140.98 146.341 | 143.567 | 150.341 | 148.693 WCA3
141.023 | 145.1097 | 142.5343 | 149.0633 | 147.929 Gle) Al Jaws gia
0.52582 | 2.018646 | 1.439508 | 2.539259 | 2.406734 | s baall il a3
D
s S5
7 5 3 1 0.5 (%) aesd)
144.01 147.92 143.017 | 152.057 | 148.475 WCAL
145.861 | 147.942 | 144.096 | 152.497 | 151.737 WCA2
144,932 | 147.056 | 143.548 | 152.546 | 151.547 WCA3
144.9343 | 147.6393 | 143.5537 | 152.3667 | 150.5863 | el &l law 5ia
0.925502 | 0.505301 | 0.539522 | 0.269296 | 1.830935 | s kmall il a3Y!
Gl e OO jad
paes 35
7 5 3 1 0.5 (%)l
143.862 | 144.626 | 143.359 | 156.327 | 152.723 WCA1
143.052 | 144.103 | 142.313 | 156.742 | 152.057 WCA2
143.208 | 144.365 | 142.604 | 156.103 152.5 WCA3
143.374 | 144.3647 | 142.7587 | 156.3907 | 152.4267 | el dl lav sia
0.429758 | 0.2615 0.53988 | 0.324223 | 0.339002 | (s kel il a3

Giladll peall Cilye a3e 33l alagi (WCA) Galaill 4yl dad ol (3) JSal G
e o el 2l s i sal) ) Al a2l bl
A glshysall Al o oS s G ahaw o A3iall saly Il el
o Jpanll GlS e a0y LU mhadl A6 Gl lage Sale IS5 mhandl
Sle (OH) 2lsd asasl) mlandl Alad) Gkl Casy clall (35l oK1 dpuals
Slo sasasall 2alaY) My Cagas oWl Qb Iy (el Sl Clapun o
oaidd Gl I ¢ alail) Ayl dad Gablinig Ayl dpalddl G ey mhadl

146



a9 315 AR 4 a 2022 ks 8 sl 44 alaal) Gl dasly dlya

&b sy elall A oKl Lpala o Jpaall Lo age Jale datand) 45Ul
ol Ayl ot

149

148 L 4
WCA®° 147

146 L 4

145

144

143 &

142 T T T 1
0 1 2 3 4
J.aﬁ! D) e dae

oalall) 4ygfy A jaddl e a2e 3 (3) g

Ay ram adeg AWK GaliddY dabull A8l (el aedll Gaes pladiul &
JuS5iS Aesana (gony okl by olall TS Algla LS Aluls e (gon
oaeas Jslae 3 galil) bl oSl dalled) sl clie et 2ic . (COOH)

S Al ¢ Lall dnal) (OHT) cle gena Jlagins) il gilill elijl) anyl o
S T oS0y slall B o8 e Jpmnll S (4) JSE colall da )

OH OOC(CH,) CH,
HO\ | Ve (RO, 000, | Pt
Wo— ZnO —o# + CH,(CH,),,COO0H = cuenyco0— ZnO —ooceH e, + H,0
/ AN
HO I CH,(CHZ)Mcoo/ | \OOC(CH,)I,CH,
OH 00C(CH,), CH,

[9] (ssilll i3l duusgly padd] laan (e Jo il AT giagy (4) JS)

147



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

L) pld (b Aysly il (8 aelll Gmes 35 s il (5) IS maas
il 2kl dalled) cliell (WCA)

160
WCA®° 155
150
B S0 jet
sl 145
B e e 140
weX e q3g
‘;\“)A
130
.0 \ Y ° Y
% padid) aan

- oaladll Al el B padd) Gaas a5 Ll (5) Jedd)
i hle hhiall e s
el Ll (1%) s pedl) (e 385 30y ae el 4y calay) -
(el Clye a0 (A aa) @lisl) 2l Aalleall dykadl) e
S5 padll ey dalleall die clall oSll (8 kb (Gl o Jsandl 5 -
EDE - Ofipe yet) I aSh dalledl Akl clipll Al (1%-0.5)
bl Ll dual o (WCA=156°) Lulall Ayl dag e culSy (e
C(1%) 385 gl Gaeny Aoy (e EDGE pee)elisll a5l allaal
salyy of Gl apladll Gl Aygly palin (%1) o aadll Gmes 385 2l —
sy elall oSl B8 Gl o Jpaall G Ad S5 ) pedll (e 585
2l rdand Adliall Abadal) ASlaw (g0 i gl aea 35 534 oF () sl
daSsfll Glegane pass Y ALaYL mhull Lpdd e JE Julls el
celall s i edand) Jasy e eland) e daildl)

148



a9 315 AR 4 a 2022 ks 8 sl 44 alaal) Gl dasly dlya

&y 3 Al JLadl 3-7

e el clls 38 dalledl e dpladll Ll of (@-6) JSEN (e Laadl
Aallaall Akl Aiad) Clls Leiw (48) o) ek 8ydle il Jiul 3 cuid
o sihll o clall Cnd diall 038 jard 38 Bakdd die Ja mhall e il
- Bl Jls) e el

Ol s JUy uacs Lally 5sgil) <yl o slia pellaall (iladll ekl LS
Gl mdans (375 aly (g9 KU gy clylaill o3a culagia) Cum o Lall ) ddliaY
e Aghadl) Lial) mdass e de gy Jilsaal) 238 cilad il Laiy (b—6) ISl
.+ Aallaall

Ji s

(0)
Aalles 4k dleg dallaa p Ak Aial a0 JLEA) (a) (6) Jsil)
Aol o Ak die dallea 4k e e A8NAa g (e kb (b)

149



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

LAl -8

Sl Sl umail (sol-gel ) Ja— Jsudl il aladiu) duhall oda &
Dranal il wSel A 8 Ll jed S a ey cdialy Adas Ayl
et Gaea Jsbaay (iladll 13 Jiaed & ey A5 il mhaw LSy
bl Ll pee e 220 L8l Ay Ll i ¢ dadad) A8l mga)
c et Gmes 55 A0 Y ABLRYL oLl G oSl dpals b il sl
il Loty ardl Cilye dac 3ol dag Culal) dygly dagd o Al DA (e cpid
il el Galall o Auhall cdis o(1%) S aey aadll (ames 585 aly

oo lall ZaLaY Ly Jilpaad) (g dabise 58 Ao glia

:ela il -9
Jam Jsudl 48 alasiuly )l sl jacaas 8 555l delsadl 80 Al —1

. g)b;l‘ 3..;‘).3) ,(pH) 4.;4}.4;}\ :\..;‘)Jc L@_C«}J) 3\331_1]\ 3alall ).\S).l d.m

Al (i) aadll paesy glled) il Ll e o) il Auy -2
(WCA) e Ll 5ykad (pulas )y & ( Apadand)

Sl Cdla) el Ay, ddhie Asgw S duld Aiadl i) -3

e Lall o SY Aals 8 sl

150



a9 315 AR 4 a 2022 ks 8 sl 44 alaal) Gl dasly dlya

bl

1- Manoharan, K., & Bhattacharya, S. (2019),Super_hydrophobic

surfaces review Functional application, fabrication techniques and

limitations, Journal of Micromanufacturing, 2(1), 59-78.
2- Kumar, A., & Nanda, D. (2019). Methods and fabrication

techniques of superhydrophobic surfaces. In Superhydrophobic

polymer coatings (pp. 43-75). Elsevier.

3- Periyasamy, A. P., Venkataraman, M., Kremenakova, D.,
Militky, J., & Zhou, Y. (2020). Progress in sol-gel technology for
the coatings of fabrics. Materials, 13(8), 1838.

4-Camlibel, N. O., & Arik, B. (2017). Sol-gel applications in
textile finishing processes. Recent applications in sol-gel synthesis.
Intech Open Limited, UK, 253-281.

5-Kim, J.,, & Choi, S. O. (2018). Superhydrophobicity. In
Waterproof and Water Repellent Textiles and Clothing (pp. 267-
297). Wood head Publishing

6-Mahltig, B., Haufe, H., & Bdttcher, H. (2005). Functionalisation

of textiles by inorganic sol—gel coatings. Journal of materials

chemistry,
15(41), 4385-4398.

7- Zhu, T., Li, S., Huang, J., Mihailiasa, M., & Lai, Y. (2017).

Rational design of multi-layered superhydrophobic coating on

cotton fabrics for UV shielding, self-cleaning and oil-water

separation. Materials & Design, 134, 342-351.
151



Jamd geal) Al puanall (5 gl QUi 31 LS gl aladinly slall o SN (3ild b iled avial

8- Becheri, A., Diirr, M., Lo Nostro, P., & Baglioni, P. (2008).

Synthesis and characterization of zinc oxide nanoparticles:

application to textiles as UV-absorbers. Journal of Nanoparticle
Research, 10(4), 679-689.

9- Zhu, J., & Liao, K. (2020). A Facile Method for Preparing a
Superhydrophobic Block with Rapid Reparability. Coatings,
10(12), 1202.

152



	0.pdf (p.1-10)
	1.pdf (p.11-34)
	2.pdf (p.35-52)
	3.pdf (p.53-66)
	4.pdf (p.67-90)
	5.pdf (p.91-110)
	6.pdf (p.111-134)
	7.pdf (p.135-152)

