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Abstract:
The phenomenon of climate change, which means
long-term changes in temperatures and weather patterns, is a
major challenge to economic development, whether in advanced
industrialized countries or developing countries. Climate
changes constitute one of the most important threats to
sustainable development for developing countries, more so than
for developed countries, even though they do not contribute. A
large percentage of the total emissions of greenhouse gases, and
this is due to the fragility of the economies of these countries in
the face of the repercussions of climate change, which prompted
researchers to study these changes in the future. Therefore, the
research aimed to measure the expected economic impact of
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climate change on soybean and sunflower crops using the
Ricardo method. One of the results of the research during the
period (2011-2022) wasThe negative effect of a decrease in the
minimum temperature and an increase in the maximum
temperature, as well as a decrease or increase in relative
humidity by 10% for the soybean crop, and the negative effect of
a decrease in the minimum temperature and an increase in the
maximum temperature, as well as an increase in relative
humidity at a rate of 10% for the sunflower crop, and the
positive effect of a decrease in the rate The relative humidity is

10% for the sunflower crop during that period
Keywords: climate change - Ricardo approach - soybeans -
sunflower - sensitivity analysis.
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Abstract:

The study was conducted on palatine tonsils taken from
24 clinically healthy adult local sheep and goats, 4-6 months old,
slaughtered in local abattoirs. The palatine tonsils are situated on
either side of the lateral pharyngeal wall, inside the tonsillar
fossa between the palatoglossal arch and the palatopharyngeal
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arch. The palatine tonsils were studied using a scanning electron
microscope in both sheep and goats, where it was found that the
mucosal surface of these tonsils was covered by two types of
epithelium, non-reticular and reticular epithelium, where the
underlying lymphatic tissues around the crypts were
distinguished to be extending with various shapes and lengths
towards the lamina propria-submucosal layer, which appeared
rich in dense irregular connective tissue, composed of collagen,
reticular and elastic fibers, with mucous glandular tissues, and
openings of irregular glandular ducts, with presence of blood and
lymphatic vessels. The right and left palatine tonsils of sheep and
goats appeared, under light microscope, covering with non-
reticular epithelium of various thickness, , keratinized stratified
squamous on its surface opposite the oral cavity and surrounding
connective tissue and nonkeratinized from its lower part facing
the lymphatic tissue, which continued in some parts of the crypts
to change into reticular epithelium or lymphatic epithelium
associated with lymphatic follicles, where we noticed a
significant decrease in its height, with only one or two layers of
healthy cells covered by 1-2 rows of squamous cells. The lamina
propria-submucosal layer of palatine tonsils characterized by
presence of dense, irregular connective tissue consisting of
collagen and elastic fibers with different directions, and
lymphatic tissues that organized into primary and secondary
lymphoid nodules of varying diameters, further than diffuse
dense lymphoid tissue including, lymphocytes, plasma cells,
macrophages, and high endothelial veins, in addition to presence
of the glandular, muscular, and adipose tissues.
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ABSTRACT:

Fish farming is considered one of the most important
sectors of fish production, as it comes in first rank through its
contribution to an estimated production of 1.606 million tons,
representing about 78.971% of the total Egyptian fish production
estimated at about 2.034 million tons on average during the
period (2020-2022). The results of the study showed that by
estimating the equation of the general time trend of fish farming,
it turned out that it has taken an increasing and statistically
significant general trend, where the annual increase amounted to
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about 72.54 thousand tons with an annual increase rate of about
6.42% of the average fish production from fish farming
amounting to about 1130.3 thousand tons during the period
(2005-2022). An economic assessment of the current status of
the activity was carried out, where several evaluation criteria
were used, and it was found that fish farming projects in the
Sinai Peninsula are economically efficient according to the
economic evaluation criteria, taking into account a number of
observations related to increasing the volume of production
achieved by the project during the next stages of the project life.

Key words: Economic Study - Possibility of Developing - Fish

Farming - Climate Change.

“< CE)

s4adla

ol Gl sid) A A el peas 4y sean (B Aaadll) daail i) DS
and b Aalinh y ALLS Apaii (3nd ) g el yus bl mamy e 3R Y)
Ll lgde S 55l daledl cleUadl) aaf o) )30 gladll ydinhg celins 3y 5
O el s i 4nd b el

£ opia o Yor e Lalaiaall Guel )3l dpaill Aagl yiu) Ciiecad WS
3 (e sill & 5 el 13gd Lt N ) ey ASansll 35 i dpaiil a8
iy egalal)l sty dllawd) e A LWSY) Gaiad Jal (e Sand) LY
& sl ARl /by, Seull g Y alaiy callad ks et
el Cladind (S duaall Flain) Ghle & Sed) g1 Y
OST claing (A @l 2y Joadi sl maall (B dids ) LS 5 ea Lalil
caaly g () Claaiadll Gl Aaddl gali Chgas 50n3A (o jal Ay 8 Cada 3lalia g
sl S L i€ agia e VITY s jeae 8 Seud) Loy Ao
)Méu\é\)}‘déj\éhawgw%\OQ\‘ &\PJM(Y~YV_Y~Y~)
s Sy U)o jliie Ay 3l Guds JOA s S 4 ke €AY YA
il P Sand) ZUY) Aad 0 % ££AT s Jidiaus jlle VETVO
L ravyoyayy

D) Ll ataalid AR (e (Y1 Al b Sand) g1 Y Al LS

Gl Sandl 7Y sl 0 % VAT a0 Jiay Gl sl 1,107 sa
Al ((YYY_Y Y ) bl S b€ gh gale Y0¥ ey el

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

slaall o (Sand) ZUEY) 5 g ad) Sand) ZUEY) 5 ) o Sand) LY
Lﬁj‘é“d‘ ‘;SA-H.J‘ CLL\:J‘ LsJuA;\L)A% YVE 9% £V 05 1Y, 00 gaty dndall
o) (8 aiealus s Send) gl 3yl balis dpaal o JI Las el e
(°>L5).4A\L;Mm

PYVATRNGITEN ‘GSA.«..J\ CLu\J\ Calellad ?‘M s L;S““‘“D &\JJ.MY\ il g
(o dal e gl CVane o Jseanll ADA e (S ally (Sandl g S
J:\QJQJAJ\UM}JJJ\G;A\JY\JJM\&JSJ‘W Haﬁ@d&u&\
&1 5isy) ablsd LS ¢ m Y1 Ll (e i yall (5 sincall il del 5l dadlall
Alan) zlu) b goslls (Sandl ZY) s U o 2l G Sad
é.a.mj\ i\_)_).h.n‘}.” C_\m\J AJLG 03‘9;.1 oAt (fd\,ﬁ f.\;_)\;) L\S;\J 4.\)”:.45\
saly 3l Aas @lawl) o al il callall dgal g jeae 8 dpalul) 538 )
JS gl ) Lgteal (e Cielimy g coldall o allall 3l 5 Ul 5 day yudl 410
33m dsa s o8 hiad Ayl gl Clatid) (G leacas Jalaa s 4313l Lgiad (e
o 2l (el dhaas d fae ) lolad aleny Las @lland) gLkl 8 adl 4
sl e s dle s;\fﬂ\ejaﬂ\usMuJM\umdamSe);ﬂ\cLu\
genal UL ¢ Sandl ZUaY) e il 3 Gl sl (e apdad Lpagadall aliadll
Calle (ala) Jiay eldall pite gabat) Lli Saudl g1 ay) e eyl
O S e allal) 28 Ciuai s ataaloc 115 o) @8 5
sduant) A0

ol A all pme i) sean (B Sandl Y] Alaa g 58 e 02 ) o

Adalall ol sl g Adladl) Cl yuaall g jaaW) el g o giall Gaan) sl e
&b SV LAl Al maal A Sl g1 gyl ) ALY e ¢ Jall el
Jaiuy) Jaiad ol pabiadl @lli adaeks of V) ‘sﬁ{\z\ S il (8 LY s
oo Afand) Apaluy) ddll) jae ade (i oM Y cland) Z L) S
Go S LY A cialy Gua sl AOELY) clalia Yl o)
5ymd an g adld il (Y4 YYY Y ) sl DA 9% AV YYDl say e
SY Yy el O Gl Gl Y e <508 0% VYLVA s Jid S
Ol g aall 2yl 355 @llan) e cla il gl i ety e g (7 (Yavy
Ctu)l L_,,Jl;“ c&djj\ ‘;r_ LJ}SJS\ %) ..\.1‘)( uLS ‘;\ﬂh) ch\))S\ d)\;.i.“
B prlll (30 aall anl g Al Sandl g1 Sy g b Auals ddicy g oS
Lad) o T yal chmcal il 5 d0alial) el el il e daalal) JSUEA Lia g
el d jlae  ASandl g ) 3all 3,08 520 e yuSa

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

duand) (dan

5 Ay Saud) )y iwYl Lalial a1 s sll Al Caall Cargliay
Gllyy bl 13 (A& a i) CLlSa) 5 dpaliadll col el @yl Jl b el
Al dae Ll Calaa) 3adas DA (e
s jabaal il 45 a8 Aaudl daliy) Al sk dul 0 -

.“ ~S.~. }n
sobas o Sandl gl el Ll Vs Laluy) A8kl Ay -
S.. x“

e b ASaull gl el dlland Calial aal 2 U5y Ll LpaaYI dul 0 -

B Aad 8 ASaud) gl e Aaldll il el i e Gajeill -
sl

Glo LAl @l el EL deal sl deiall Gl aal e cajeill -
sl By Al ASadll ¢ ) )

LSaudl gl 3all 2l Sl o)) iyl Llial de el dpl el Jilas -

dihiey gl all aaly Sl g i) Ll oY ldidl) Jall o) -
Al Hal)
c\.\.\ua}y@@d@\}\@fﬂ\;\ywﬂ\ M\eh\ésu‘y_d\
u.\;d\ < slal g il JJL&AA

GV 5 sia gl sl L) aladin) e 4dlaal 3ad 8 Caad) adic)

A (e oS il o lu) IS 5 ¢ Al Hall i g ) jsial) Gy sl
5 5 A giall i) 5 Apluall s s5aY Jie Ailian 1 Cullud) (any aladiy
:‘:‘A\M‘ M} ‘?L’J\ er‘)l\ slaslyl Y alak ).\AA.U ¢ (XZ) LﬁS e :\.A:\E
Gl ybsall (el ) ALaYL Sl gyl bl de )l
5 And 8 Sl ) wy) bl JLaieall g  Jadl elal) apil dalassy)
ool

(Ot ) (odae e Skl o J paall (A Gl adic) N
850350 i) o il g Uad s jaiay Al bl Jai 5 1Ay 3l i) -)

Ll daill (385l Jleadl Cllny ¢ nal Y Flain) g del )l

Cliby s ASandl 358l 5 Gl ) daaiis les Hlea libny ¢ slaa¥ly

) ALYl elpw Gsin g Jlad Aladlady )l A aca 5 Gl slaall S 5

Candll & sim gay dleall 4335 o a5 ol Hall

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

B @fwuujtﬁiesu\m Al DA e Al clivyd) Y

D u.n\) G Sy el Jled ddadlaay 2y C"‘“J‘} asall SIS

c)\.n.\.u\‘}f \sﬁj W\ AJ.M.A\ d)\A U‘“ c\.\.\.m u}\; 4\.1::3\;4\.\ J}LJ\}
:mu-z&&#\@m
4 sean B AANALY ZUDY) jabas Om Sl £1) it dppadl) dpad ) 1Y
tdp all paa

s 4 ASandl LaluY) AL ) gt () (V) o) Jpaad) Cliby 5
MAO;\,GU'_\:\;(Y~YV _\‘~~0)B)ﬂ\d)\$w\u‘)3wu5}&g)ﬂ\w
T s il Cam AN ol G 1 A sall by Sl g1, )
Akl Maa) e % VE.39 sa Jiad gl all VIY Y ga die Zlay) daS
3l OO Jau i€ ol all YoV Y ead AL A peadl)l Al dualisy)
Jidi ol call VAT z1) Jass giay &) sl i il 8 elly Ly (YYY ZY o)
Ayl (ds A 3y peaall ASaul) Laluyl 8l laa) (30 %)Y YE s
s Jia ph Gl 1)) 0 2L Ja siey 4y jal) Al G 45 ) & Sl
b b o Gl DA A el ASanl) Lalisy) A8 Mea) e %V £
oYY M Jiai gl all VA £ ) Ja giay 43l slall alias 3 a1 A5 5l
il oda iy 5yl udi QDA 3y sl LSall Laluy) Al sl o0 %
DA LAY ASandl aliaally & jlie Sandl g1 5Ol D) Lpaa ¥ 524 5
sl o g madl ZlaY) gl ADE s 02 jiar Jiay Cas ¢ Al all 5 g
(i) ?EJ dd\.&d\wuﬂﬁ‘é&d\ t\))mm e\.ﬂ\ L¢\-o‘)l\ o@‘ﬁ\ dolea Jgjsuj
Dhie &y 385 Lilian) (5 ginas Jul i Lle Laladl cdal Ll (V) o) Jsaaly
e % 1Y s &l (g gt 330 Jaea Oh i YY 08 ) sa (g sindl saly )
oh Gl VYL s dully Seddl o)) 3 e Saad) ZlaY) s sie
O % AV ol A (R?) manil) Jalas La g (Y YY ZY 0 00) 5 gl DA
G Jal sl i Saall o151 el Sad) Zlay) o sl
%\ngwmemd\chﬂ\hwdﬁﬁj‘wﬂ@sﬁ
onVY .44 NJJY\MJA\@MM\&UHY\L)\@MWM

LL»JM\UJQJJJLAA‘M\JAS\ c).\ﬁd)\ad)..a.d\ é.quj‘ CLU‘)“ L;LAA\L)A
Al Al 5 38 JMA (5 peaall Sl laa) 8 4taalisd 5 Sl g1 5!

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

Lyl aa Ay sgan (A AALIAY o jaliaa (e Sand) ZUNI gl (V) Jo
("~*Y-\’~~°)3Jm\dj$

syl * Saudl E‘f}“w Al DL:\AS! u\ﬁ;iﬂ 4l A,,nljaal\ o
) % Azasl) % | 4| % | 4l | 06 | A
889.3 | 60.69 | 539.7 | 942 | 83.8 | 17.80 | 158.3 | 12.09 | 107.5 | 2005
970.9 | 61.28 595 10.81 | 105 | 15.58 | 151.3 | 12.32 | 119.6 | 2006
1008.0 | 63.05 | 6355 | 9.69 | 97.7 | 1429 | 144 | 1297 | 130.7 | 2007
1067.6 | 64.99 | 6938 | 7.47 | 79.7 | 1479 | 1579 | 12.76 | 136.2 | 2008
1092.9 | 64.55 | 7055 | 7.99 | 87.3 | 15.76 | 172.2 | 11.69 | 127.8 | 2009
1304.8 | 70.48 | 9196 | 6.48 | 84.6 | 13.73 | 179.2 | 9.28 | 121.1 | 2010
1362.2 | 72.44 | 986.8 | 6.59 | 89.7 | 11.99 | 163.3 | 8.98 | 122.3 | 2011
1372.0 | 74.18 | 1017.7 | 485 | 66.6 | 12.64 | 173.4 | 8.32 | 114.2 | 2012
1454.4 | 75.46 | 1097.5 | 4.65 | 67.7 | 1255 | 182.5 | 7.34 | 106.7 | 2013
1481.9 | 76.73 | 1137.1 | 446 | 66.1 | 11.53 | 170.9 | 7.27 | 107.8 | 2014
1518.9 | 77.34 | 1174.8 | 459 | 69.7 | 11.29 | 1715 | 6.77 | 102.9 | 2015
1706.3 | 80.33 | 1370.7 | 431 | 73.5 | 9.29 | 158.5 | 6.08 | 103.7 | 2016
1822.8 | 79.65 | 1451.8 | 4.26 | 77.7 | 10.07 | 183.5 | 6.02 | 109.8 | 2017
1934.8 | 80.71 | 1561.5 | 3.81 | 73.7 | 10.07 | 194.9 | 541 | 104.7 | 2018
2038.9 | 80.53 | 16419 | 3.80 | 77.4 | 10.82 | 220.7 | 4.85 | 98.9 | 2019
2010.6 | 79.18 | 15919 | 3.96 | 79.5 | 11.83 | 237.8 | 5.04 | 101.4 | 2020
2001.9 | 78.74 | 1576.2 | 3.72 | 745 | 12.77 | 255.6 | 4.78 | 956 | 2021
2090.9 | 78.84 | 1648.4 | 3.55 | 74.2 | 13.05 | 272.9 | 456 | 953 | 2022
1507.2 | V£.49 | 1130.3 | 527 | 794 | 1234 | 186 | 7.40 | 1115 | b gial
5091 i s Aandl £ 15l e a1 2 S
3,3‘5.».»5\ cJ.Jz.\S\6;L~a}¥|;2ﬂw‘wéﬁﬂ\JL@AJ\L}AK_\MJK_\M;:JM‘

ISSN: 2537-0804

Adlins sl ¢ Saull #UEY) Clebany

elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

L}.SIHM\ DJ.\L«AA&A‘;&A«J\ GLL'M el.‘l-p u-'uj.“ 51.93:2” <Yl ;(Y)d‘g.\;
(*n\'*-*~~5)3\)ﬂ\d%%ﬂ‘w4ﬁ)\%

Jira " 2 . " s
s Jau gial) F R Y alaall daagll | mdall | g

Yi=128.82-1.83X; | <l | sl

1.64-| 1115 | 28.17 | 0.64 (-5.31)%* | o iy

Yi=130.96 +5.79 X; | <l

<l ||y
311 | 186 |38.65]0.71 622+ | ok e

Yi=90.4-1.16 X; all sladll

- i Y
1.46 794 | 84 |0.34 (280)* | ok Lol
Yi= 4412+ 7254 X; | < | g5y |
6.42 | 1130.3 | 567.6 | 0.97 (2382 | om -
Yi=7915+75.34 X; | <l Ly
4.99 | 1507.2 | 720.3 | 0.98 (26.84)% | ok Sl | o
0.01 G 5ium die (g sina *%* 0.05 (s 5w die (5 giza*

(1) @) Jsaadl Glly e s 5 Ciran 1 el
HAANALY) o jalas (e Sand) £ ) (a Sand) ZUGY) AaS ) ghat ;LS
Cun pan 8 Sandl g1 Y] slias 2023 (Y) &8 Jsaal) Clly (e oy
Yooy sl A land) Zlal A JeY) A el 8 AdaY) g el
eal (e % AY A s Jiag ol A¥OAYY sy 8 253 Jass gy (Y4 YY
Al 1) 4l i3l oladV) Aldlae ity o Saudl gl 5y) ZU)
Lele Lalaal cadalf Ll (£) 8 Jgaally (V) @b Alalaadl (e G Aidal) g ) 3ally
Gh 18080 AN lea (osiall 530 laie aly Sy (Lilian) (5 gina s Il i
ALY &l 5al lanl) ) Jas gie (e %TAE sl il (g5t 835 Janay
Jalae Aad iy o(YoYY-Yau0) syl N4 gl AY0AN) s &l
LY &l el el Zl) 3S 8 sl e %3¢ o I (R?) paadll
(S sie ie adiusall &3 gaill 4y sine oS 3 g (e ) LguSay (Al Jal gl L s
Y0 4 sina

oo o Rl (B (Sl 151 G (7) ) dsall iy e i LS
00 % VEFY Moa Jidi Gl VTV A e gy a8 L) da gy Al 4 jal)
Adlee iy g (Y2 YY-Y 00 0) 5yl DDA Sendl o) il 715}  aal

ISSN: 2537-0804 elSSN: 2537- 0855




o

o dlan (p Sandl £l (o U Sad) ZUNY okt (¥) Jgaa

(Yo=Y 0) 3 il DA Ly all juan 4y ggan A AALRAY
()

o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

o Wy, | L S Lasa g B o Nians )
Sl % A % Las % L % A % s % L8 % Lag

539747 - - - - 046 | 2472 1.41 7588 | 3.26 | 17603 | 3.68 19839 | 91.20 | 492246 | 2005
505029 — - — - 042 | 2472 1.34 7955 | 0.94 | 5576 | 13.47 | 80141 | 83.84 | 498885 | 2006
634095 — - — - 0.02 158 1.35 8539 | 0.84 | 5300 | 9.82 62276 | 87.97 | 557822 | 2007
710240 — - - - 257 | 18250 | 1.20 8547 | 3.93 | 27900 | 9.73 69108 | 82.57 | 586435 | 2008
705540 — - — - 0.26 | 1860 | 0.94 6655 | 5.34 | 37700 | 9.64 68049 | 83.80 | 591276 | 2009
924464 - - 026 | 700 0.69 | 1893 | 3.89 | 10680 | 1065 | 29223 | 5840 | 160288 | 26.12 | 721680 | 2010
986820 - - 0.07 | 700 032 | 3115 | 1.02 | 10092 | 356 | 35107 | 21.90 | 216122 | 73.13 | 721684 | 2011
1017738 — - 024 | 2444 | 014 | 1451 | 093 9509 | 3.39 | 34537 | 24.50 | 249385 | 70.79 | 720412 | 2012
1076544 - - 023 | 2444 | 013 | 1451 | 086 9300 | 1.22 | 13135 | 30.41 | 327344 | 67.15 | 722870 | 2013
1137091 — - 016 | 1835 — - 0.73 8255 | 2.99 | 33978 | 1550 | 176266 | 80.62 | 916757 | 2014
1174831 — - 021 | 2412 — - 0.83 9747 | 149 | 17537 | 14.69 | 172632 | 8278 | 972503 | 2015
1370660 - - 017 | 2268 - - 0.95 | 13078 | 099 | 13535 | 12.81 | 175632 | 85.08 | 1166147 | 2016
1451841 — - 013 | 1912 — - 0.84 | 12190 | 053 | 7735 | 11.66 | 169269 | 86.84 | 1260735 | 2017
1561457 | 0.001 18 015 | 2324 - - 0.87 | 13652 | 0.76 | 11797 | 1059 | 165352 | 87.63 | 1368314 | 2018
1641949 | 0.002 28 015 | 2420 — - 077 | 12611 | 097 | 15893 | 12.24 | 200980 | 85.87 | 1410017 | 2019
1591896 | 0.004 68 015 | 2447 — - 125 | 19822 | 037 | 5942 | 12.63 | 201040 | 8559 | 1362577 | 2020
1576189 | 0.004 70 013 | 2042 — - 111 | 17501 | 035 | 5525 | 12.42 | 195764 | 8599 | 1355287 | 2021
1648418 | 0.005 82 014 | 2308 — - 113 | 18545 | 0.34 | 5605 | 12.31 | 202920 | 86.08 | 1418958 | 2022
1130253 | 0.001 15 013 | 1459 | 016 | 1840 | 1.00 | 11348 | 1.59 | 17979 | 14.32 | 161800 | 82.80 | 935811 “j_f“"

B‘).jﬂ\ 4;@?\}&&\@&});&1\)@\w@un)&m:)m‘

Adlis slae ¢ Sand) ZlaY) Glebany 4 gl

ISSN: 2537-0804

elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

g5 G gl Sand) gD plad) a3 olady) cialaa 1(£) Jg2a
dnad) paa 4y e (2 AdlAL]) o jalaa (pa (Sad)
("~"Y-"~ ~°)3Jm\dj$

241)
j/'*:‘; j:‘; L gl F R? TR saagd | s
Yi= YYVYVE B + TEr£0 AA X . &l
6.84 | 935811 | 2424 | 0.94 (15 57y ob w
539 | 161800 | 9.56 | 0.37 Y= 788978 +8726.6 X, ob | ol
(3.00)*
A o . ) &U)L.&\
-488 | 17979 | 295 | 0.16 Yi= 263128 ?7132); o &
) SOV Jsis
Y =5377.7 + 628.5 X; _ BN
554 | 11348 | 465 | 0.74 G0 s | B2
Y = _ : 1) i)
1869 | 1840 | 37 | 0.9 Yi=51075 ?_4f'§2)x' R
Yi=-157.3+170.1 X; _ g1 5!
11.66 | 1450 | 4205 | 0.72 645> ok o
A o ) &‘J)LAIY‘
26 15 | 1991 | 055 Yi=-225+ 5’1’(‘12;4* ok Al
: s s
& _ shea)
64 | M%) | see2 | o7e | MTHESOOTIRISN | o | els
: S

0.01 G siue die (g gina **

0.05 s 5ium dic (5 sia*
AT) i) sl il (e G g Cizan 1 i)

Jsaally (V) a8 Aaleall e 0 ¢ aliBYL @l ) 4pasd i 31 olasY)
sl laie &l a8y dlilian) (g sinay il e Lale lalasl cddl gl (£) &
ZU) s e e 960,79 g2 &y (5 g L) Jaray Gl AVY T I (5 il
(YA YYYeeo) sl DA gl YDA i dllly Gl allasd)
Alan) ) ApaS 8 Dl (e %YV of A (R?) sl Jalee A i g
paiusall 3 saill 4y gina it 3 el LgnSay G Jal gall La pusds (aliBY
Vo) A sina (5 gl dic
o DY) Jsia (b (Sadl 1,531 O (7) s Dby G gl LS
00 % V.09 ea Jiai ol VYAV N gay 508 ) Jaws giay 2R 45 pal) 8

ISSN: 2537-0804

elSSN: 2537- 0855




o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

Udles gy (Y2 YY2Y000) 5l DA el g5 ) sl
Jsaally (1) a8 Aaleall e i ¢ LY sy e 2] 4 e 31 olasy!
Lilaa) (5 gina e 5 Lailite Lale lalasl codal Ll (£) &8
el b AU daasSall g il o (7)) A dsaal) Gy e cpli LS

OB 2l dasgiag (YoYY-Y 0 00) 5l O @) U Cus e dal )l
i g oSl g1 5 U] dlea) e %) (s diay g VY EA L a
(.\5) Aaladll (pe i da $SA) &J\JASD o CL\J! :\:\ASJL?LA‘)M olaiy) dlalea
il 35 Lilaa) (g sinas I jie Lle Walasl cdal Ll () 8, Jsaall ()
O %0.0¢ s aly (g5 33k ) oy Ol TYA Jlsa (g siall 30l laie
sl A Gl MY EA ea ALl g A sSall ol Sally llanY) L) Jaws s
8 il e %VE o ) (R?) aaadl) Jaelas dafi iy (Y2 YYZY 00 0)
By el LpnsSay ) Jal gall W i e sSal) &l ally sl ) 408
0" A3 sira (5 sl die aadiuall 3 saill 4 gine il

Al (G S Al g ) 31 O (Y) ) Jsaad) Sy s LS
D8 ) Jasgiey (YYY-Y000) 5l A @llanl) U] Cun (e daslall
‘ém.u&\ &\J‘).\.uy‘ CL\.}! ‘_ALA;‘\ e % )1 ‘_A\P Jia U‘L' YAE . UJ\)AJ
Cra O cuﬁﬂ\ut\‘)‘)ﬁuyh S CIJJ;\A\:\AS&@AJM NEY Adalas ﬁdﬂ.}}
Gsina s Lalite Lale laladl cudal Ll (£) &) Jsaally (0) Ay Alaladll
Lilas)

el A gl A gl G (7)) A Jsaadl clily o WS
D3 ) dassgiay (YoYY-Y 00 0) 5l DA dland) zl) dua e Al
cém.d\ t\‘)‘).\.uy‘ CL\JJ ‘:;LAA‘\ e 9% VY LA\P d.uu ul:a y¢o1d L;\);_s
O o o HSl g1 30 dlan) U sl i3l oladV) Aldlee iy g
ilian) (5 sima s 1) jie Lale Laladl sl el (£) aB ) Jsanlly () a8 daleall
s a i 3L Jaay Gl WYY s gsiadl 3ol i &Ly
oh 1 Eed e dlll s Sl ) ) 30 @llanl) L) Jau sie e % V)11
e %YY of (A (R?) aasill Jalas da yuiiiy (Y YY-Y 00 0) 5l DA
LSy A b gall L st (Sl £ ) 5L el 2 U) dpaS 8 il juaill
Y0 A sira (5 sl die axdiuall g3 saill 4 gine il M 5 (e )l

Al (8 b A sl g1 35 ol (7) ) sall iy g LS
OBzl dasgiay (YoYY-Yoo0) 5 ul oA llanl) 2 dua (e dagludl
(Sand) g1,z Maal o % o) (s Jia b Vo i

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

Ot ¢ Al elaadly &1 FiuYL @llan o) 4pesd e 3l olasy) Aolea iy
G siray 1 3 Lale laladl cdal Wl (£) a8 Joaally (V) &by Aabeal) (1
a3y o5 330 ) Jaeay G V.4 s (g siaad) Bal 1 it iy 285 cLiliaa)
QJ:\o‘g\{;@u\}@wuwgtwmmém‘wGmumjzam% Y1
e %00 of A (R?) aasill Jalas da iy (Y YY-Y 0w o) 5l D&
G Jal sl W i 45l olaally g1 il @llanl) L) 43S & ol )
200 A sima (5 e die a0l 23 gaill &y gina LS 28 g ¢(ga H) gl
sAa i) g Apasll 188 5 ASacdl) £ ) Jal) ilacsd ad (1 (5 pmaal) LAY) (LI

Can lial) e 3l jeae 84Sl gl el e Saddl ZLEY) Jady
ol e (2) a8 Jpaad) iy (e
8 Aaiiall Aaddl gl el @land Cilial G (S A el A Sl al
Pl gb @l V1)) 0 i i) jae 8 ASaull ¢ )3l 2 sl
hlll @llal #ln) 4asl e 3l olas¥) Adalae iy (Y4 YY - Yoa0) 5yl
lalasl cadal Ll () a8 dsaadly (V) A Adlead) (o G ASandl & ) 3ally
Qall o Y s gl B30 laie gl S5 Lilian) (g sinas 1) e Lle
& o el bl dllaud L) o gia (e %Y. 19 s &y (5 5i 334 ) Jaray
aﬁ@ﬁm}‘(nw_w..o)s)m\dmokqﬂﬂ‘w s Jldl s Asad)
& )1 3ally hld) 2l 4S8 iyl e %9 o ) (R?) sl Jalee
Sie addiall 23 saill 4 gine i 38 5 ¢ 3 LgasSay S Jal gl L s A8l
s ASand) ¢ ) el bl @lland L) e Cialy LS 04) 4 gina (5 sl
Sanll ZY) laa) Gad Jassia 00 06EAT N ga Jiaiagia Hlle V) VY)Y
Y~~°)$)ﬂ‘dh@:\;‘)\:ﬂ.q\‘\‘./\/\i Q\PSU\M@M\&)\)AL’
g o3l Ghldl @llanl U] dadl el oladVl Aldles g o(YHYY -
1) 3ie Lele lalash cudal Ll (1) a8y Jsaadly (V) a8 dalaall (e (i dSandl)
Jay 4gin Jle V.07 Jon (gsind) 5330l 4l 285 Liilian) (5 sinas
&J\‘)ASU ‘.SEL\M tﬂu.mi CMJM&LM}MUA%\5~V Fé"@f)‘h‘“ BJLL}
Daig (YAYY 2Y v e0) 5l O0A 4 Hlle VYY) s Al g dSal
bzl ded 8 sl e % 40 of (R waadll Jalee Ao
ASandl & )l 3ally

ISSN: 2537-0804 elSSN: 2537- 0855



g Ao I — S ety 3 o PN S 5 Sl 1y s ¥ el i 03 Bt el

£ 3 £ - - 4 -~

. § . . - ‘# oo d

£ )l ) £) i) ab) (pa Sacd) ZUNYI dad g dgaS gali 1(0) a2 J g
. .e ot
(Y~Y"-"~~°)DJAAS\J")AM' !
. X1 . e . oy -
(Qk/md\zwaAJquwcuLul\zw)
—— s - = r

aial) *dl g yual) 4 al) ALilad) Rl
] Lol Lagl) ] Lol Al ) Lol ) ) Lol L))
23.872 0.105 4.4 5.000 0.631 126.2 11.290 1.766 156.4 7.500 1.628 217.0 2005
28.681 0.012 0.4 5.300 0.486 91.6 11.500 2.663 231.6 8.140 2.108 258.9 2006
36.181 0.044 1.2 4.504 0.470 104.3 13.500 3.409 252.5 9.650 2.566 265.9 2007
35.191 0.159 4.5 4.700 0.290 61.8 15.520 3.249 209.3 7.200 2.701 375.2 2008
34.840 0.186 5.3 6.000 0.374 62.3 16.370 3.437 210.0 8.170 3.054 373.9 2009
35.630 0.537 15.1 12.000 2.195 182.9 15.880 1.843 116.0 7.970 4.338 544.3 2010
31.880 0.451 14.2 14.000 2.735 195.4 20.000 2.280 114.0 8.620 5.117 593.7 2011
34.565 0.512 14.8 15.000 0.909 60.6 19.328 2.506 129.7 9.671 7.263 751.0 2012
37.766 0.549 14.5 16.000 4.591 286.9 17.952 2.085 116.2 9.680 5.990 618.8 2013
50.380 0.855 17.0 16.000 3.053 190.8 21.560 2.580 119.6 11.170 8.302 743.2 2014
49.117 0.790 16.1 18.000 1.606 89.2 19.809 3.113 157.2 12.000 10.404 867.0 2015
61.670 1.644 26.7 20.000 3.883 194.1 23.470 3.609 153.8 15.000 14.044 936.2 2016
66.130 2.329 35.2 22.000 3.810 173.2 32.810 6.897 210.2 18.600 17.917 963.3 2017
72.490 2.174 30.0 23.500 4.075 1734 36.030 8.722 242.1 18.650 19.561 1048.9 2018
89.740 3.220 35.9 23.500 4.828 205.4 39.510 9.639 244.0 24.690 26.598 1077.3 2019
98.430 3.813 38.7 24.500 4.888 199.5 39.860 12.668 317.8 22.000 20.913 950.6 2020
106.943 4571 42.7 24.500 3.564 145.5 44.431 15.604 351.2 22.426 21.541 960.5 2021
114.498 5.009 43.7 26.442 3.922 148.3 48.260 17.595 364.6 25.600 26.124 1020.5 2022
56.000 1.498 20.03 15.608 2.573 149.5 24.838 5.759 205.3 13.708 11.121 698.1 o gial)

Sand) g1, 55 Jlaa) w5 Al dilial a9 Al adul)
) Lagdl) Loagl) ) Ladl) agl) ) Zagdl) Lagl)
8.595 4.488 522.1 18.797 0.262 13.9 23.000 0.096 4.2 2005
9.066 5.344 589.5 10.010 0.065 6.5 25.621 0.010 0.4 2006
10.378 6.540 630.1 7.026 0.040 5.7 19.950 0.012 0.6 2007
9.846 6.557 665.9 7.185 0.077 10.7 18.408 0.080 4.3 2008

10.865 7.256 667.8 9.333 0.102 11.0 19.000 0.102 5.4 2009
10.717 9.542 890.4 18.138 0.286 15.8 21.120 0.344 16.3 2010
11.881 11.307 951.7 19.859 0.333 16.8 21.990 0.390 17.7 2011
12.009 11.807 983.2 21.258 0.283 13.3 24.210 0.334 138 2012
13.112 13.944 1063.4 29.767 0.437 14.7 23.666 0.292 123 2013
14.387 15.870 1103.1 36.118 0.626 17.3 30.070 0.456 15.2 2014
14.603 16.900 1157.3 25.799 0.347 135 44.531 0.639 143 2015
18.364 24.922 1357.1 28.225 0.615 218 46.000 1127 245 2016
23.487 33.918 14441 42.325 1.334 315 53.110 1.632 30.7 2017
23.311 37.351 1549.7 44.639 1.358 30.4 58.640 1.461 249 2018
29.293 47.632 1626.1 46.230 1.533 332 59.830 1814 30.3 2019
30.160 47.833 1586.0 62.817 2.937 46.8 80.300 2.614 32.6 2020
32413 50.909 1570.7 70.375 2.637 375 90.000 2.992 332 2021
36.269 59.786 1648.4 108.153 4.039 373 91.250 3.097 339 2022
17.709 22.884 11115 33.670 0.962 20.98 41.705 0.972 175 o giall

() S - (e - (gile) Jad g jaal) *
(ol i ¢y (oldia (S e Jasal jall “LUS) e Lg‘)siﬂ\ Calial) #x
(e OB ¢ 58 58 Ly (Gl
A sl 5l ¢ cliaall g dalall Al (5 S jall Jleadl e Cua g G ;1 jliaad)
Adline daef ¢ Sadll #lEY) Glebany

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

(YoYY - Yeao) bl A L) gl el dlendy)

£155) aal (e Sanad) ZUGY) dad g 4past alad) a3l olady) c¥alaa :(1) Jg

ﬁ/:'i‘ j:; b gial) F R? ¥l saa gl S| g5
7.6 698.1 1719 | o091 TS AATY 4 ‘Z’fffl))fl o il s | )
14.13 11.121 1426 | 090 Yi=-T.AA4 (‘,': ?)‘** Gisjile | ded | Y 1
8.17 13.708 88.1 0.85 Yi=ToA+ ‘(';_;Z;‘** Ohaga Gl | Y
392 205.3 6.4 0.29 Yi= A+ (A,'_':V)ffi b il s |t 5
13.37 5.759 331 0.67 Yi=-155 +(%772)§* e | s | o | 2
8.49 24838 | 12896 | 089 Yi= W z; \ T:f;** el | e | v |
3.39 1495 3.78 0.19 Yi=1me (1'-.9)\:1)Xi ol il s | v ]
10.49 2573 385 071 Yi=002+ (J;’ .;(;* aia e | nad | A ;3,’
9.16 15608 | 35449 | 0.96 Yi=202+ %‘1‘?8);)** laia il [ el |8
1323 2003 | 23599 | 094 Yi=-515+ %i%?aé;;* BRE ws |
18.69 1498 7948 | 0.83 Yi=-1av4 ('A';A,)if'* Ga e | As [ E'i

9 56.000 99.01 0.86 YizAdes (2' .':c;i'* obaiaall | ed | Y

11.88 175 14821 | 090 Yi=-221 +é£§7;§;* e il wso[or |
18,52 0.972 81.06 0.84 Yizm-ved ('4'\?.)),(;* ain e il | e g
10.24 41.705 72.42 0.82 Yi=117+ ?5-257 1;1'* olaa i | ed | Yo
9.63 20.98 64.61 0.80 Yi=179+ é%i)ﬁ ol il s | 3
18.71 0.962 3064 | 071 Yi=-008+ ?6.1289;53* da e | R | WV %
12.65 33.670 50.47 0.76 Yi=-68+ 45?52* cbaia il | ed | 1A 3
6.61 11115 5624 | 097 Yiz A (V,:;f’vv,)ﬁ o il ne [ a |
14.16 22884 | 1238 | 089 Yi=- YA JE,Y\'_Y;.)X;* i e | s | Y 353 1
8.92 17709 | 10971 | 087 Yi= 266 + %-1%5_* 4>;i)** sl | e |0 |

0.01 G 5o die (5 sima **

ISSN: 2537-0804

0.05 s i die (5 sina*

(°) f‘é-) Jsaall Alily e Cues 1 daal)

elSSN: 2537- 0855




o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

e addinall z3 saill A gine S Ay ool gy ) Jal gall La
G B dlad (e bl rw bawgie 58 WS %) Aygine (5 shus
e el olad¥) Aldlee ity 3l il JMA h/agia all VYV AA
Ll () ) Jsaally (7) a8 Aoladd) e (s dSand) ¢ ) jally bl ellaui
s sl 3l 3N laie qly 2y Lilian) (s gima s 1 e Lale lalasl sl
Alasd yru Javsgie (30 % AVY s iy (5 g 334 ) Jaray /A all Y)Y
syl P ph/asa Gll VYV e Jls ASad) gl ally Jhl
b <l e %A0 o ) (R?) aanill Jalae dadi iy (Y2 YY Y40 0)
4 sine il 8 5 3l gy (Al ol o) s o Sl & ) Jally Ll e
Y0 ) A sine (5 s Nie adiiual) #3 gail)
Aaniall Aaudl gl el @lland Cilial ¢ 3060 A el 3 5 14y gad) Alilal
e 0VAEY g Jaai il all Yoo ¥ s ali o) 4aS jeae b
o @l VY o D A a8 ASaul g ) jall 2l Mea) Ja sia
el 2] LpaSd e ) olad¥) Adalae yaityg (VoYY - You0) 35l I
AT Ll (1) i) Jsaall (£) ad) Adlaall e (s dSand) &l el (554
At (e sl 53L30 Hlaie aly 85 cLilian) (5 sina s Iyl Jia Lale Wala
ool el 28) Jasgia e %TAY sad &l (g sin 3ab) Jaa Ol
((YYY SYeeo) sl A ol call Yoo ¥ s alldls ASadl ¢l el
o) gl LS (8 Syl e % YA O ) (RY) sl Joleo e i
Zasalll Aysina i My (el LSy Al Jal gl La et ASaidl £ )l Sally
£ 1Al (sl land 2] dad il LS %0 4 gina (5 siua die p2dudl)
(o) dal Lo 5ie (50 00YO Y (s JAdiagia ke 0V0 ) sa A8l
MR 4 JUle YY AAE D AUl jeme b Sandl ol dally Sl L)
6 s) e U] dadl e 30 olas¥) Adlaa sty g (YA YY - Yo e 0) 5yl
lalasl cdal Ll () a8, dsaadl (0) A Adladdl (o G Al & ) 3ally
Jale © VY sm (gt B0 lsie Al 355 Lilan) (5 sines 1l S Lale
s Aland zU) Aad Tavisia 0o %IV gad ale (5 gh 330 Janay 4ia
((YYY 2Y a0y sl DA agia ke 0 Vod s alll g ASaudl &l 3ally
o5l Ul dad A il Ga % TV O ) (R?) wasil) Jalaa dad i
Zasalll Lygine S My (el gy ) Jal gl La e ASaidl £ )l 3ally
s dland e hall Ja b gie 3 LS %) Ay sina (5 shae die adiiuall

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

el ol Adlaa g 5l Gaii IO Gh/aga Gl YEAYA ) sy
(1) by Jsaall (1) b Adleall o s dSandl & ) 3alls (5 sl land e
@sindl B3l laie &l 2y Lilias) (gsieas lul e Lile laladl sl Ll
_),.m.}a.ujlqu,a%/\iq j&.}é.\d).\u'éjbjddwuja/q.\;uﬂ"\\ LA\P
8yl JBA ph/agia Bl YEATYA s adlll s ASand) & ) 3ally (5 sl ellasid
& <l e %A% o ) (R?) maaall Jalae dafi iy (Y2 YY Y40 0)

200 4 gina (5 giua die a0l 23 gaill 4 gina
8 Aatiall Aaudl ¢ ) jall @t Calical G RN 45 5l 3 Sl 2 gl
Lsigie (3 06V Y 20 g i (ol all V€4 0 ) ga 1l 2 ) ey e
A 5 yaall Hlansh ) 2paS i S oladY) Adalas oy ¢(YYY - Yo w0 5yl
lalaal cdal Ll (1) a) Jsaally (V) &) Aaleadl (e o Al g ) ally
& el @l g jaal) llansd 2153 dad il LS Lilian) (6 gina e 5l Y Lile
dh‘\:\.\;)@a YY . AAE Q\Péu\wgw‘&‘)\ﬂhé.«ﬂ\cufg\
éjg\a@iqmﬁ\w&m}u@y\mmﬁﬁj (YYY - Yoy gl
lalaal il Ll (1) d) Jsaall (A) & Alladdl (e (i ASaudl gl ally
Jale 2 YV (s ssial a0 laie aly a5 Lilias) g sinas e Lele
g yaall land ZU5) Lo Jav sie (30 %) ¢ £ sad &l (6 g B3 ) Joray 4
‘(Y~YV_V~~°)BJE\JM4+'\.AJ\:\XA YOVV‘A\PéN\Jw\&J\)ﬂM
g yall Zll dad 3 byl e % YY) O ) (R?) sl Jelae dadi i
Zsaill Ay gine Ciid M5 Gl LgusSay S Jal gadl L i ASandl g ) 3ally
Ay pall land (o odall jan Jasgia 38 LS 04 Aysina (5 e die prdudl)
e olatY) Aalaa jaadiyg 5 N el JOA Gla/adia call Yo T A g
Ay Jsaall (9) Ay Aaleadl (e o ASandl & ) el &g sl @lland e
& sl 3oL 30 laie aly 285 Lilian) (5 sina s lul Y Lale lalasl codald Ll (1)
r hagie 5e %80T s gl (g5 3 ) Jaea la/agia Gl ) £Y ) sa
I oh/aga Gl 1o TeA s AUl ASad) gl el @ g ) dllad
O %37 OF A (R?) aasdll Jaelee e padiy o(Y2YY Y0 u0) 5yl
(ol LguaSay Al ol sadl W st A€l & ) ally g puall a8 il il

.o

20 A sima (g fle die a0l 3 gaill A giaa i N8

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

@M\M\&J\ﬂ\JM\MM\Uuw\JX\MJA\ 8 L s ual)
b gie 00 %) A (Hsa Jis ol ll YWY o il 7l Ly e
P ol @l V99 0 s Al jeae b ASaudl ¢ ) sl Z) e
ol @Jufi L) L (e 3l olat¥) Alslas s ¢(Y4YY - Yo v 0) 5yl
Wl sl Wil (1) @iy Jsaally () +) i Adladdl (e it ASandl &) 3l
bl Yo s g giall 3al 30 ot iy 885 Lilias) (5 sina s ) e Lale
& 0 3all Ganall dland #U5) Jas sia (0 % VYLYY s gl g s 334 ) Jaray
daf yadig (Yo VY Y..o)“)zéj\djaulaq}iY~,~VL;\P@L\S\}LSMJ\
J\)A\.}u.u.\.aﬂ\ C\.u\é\_ms&n_\\).\a_\l\ 0n 4¢ U\ ‘_A\ (R)J.m;.\l\ dAL’.A
LLEM\CJ}A.\S\MJ.\M Y JEJ&UAJ\LQ_HSM@\JA\),JHAMM\
Q\Pw\&J\ﬂgwﬂ\dm\zugw@us,%\ 4 gt (5 e
Sl ZLBY1  lea] dad Jas gl (e %7100 sa A axia bl ) £9A
V..D)o)m\dhé\:u;_)\_\lq\‘*/\/\i &\Pé\_\]\w@w\tj\)ﬂh
g o3l unall el U @l el oladVl Aldlae iy (YeYY -
Lole lalal cdal Ll () J, Joaall (V) A Aoleall (e i )
agin e+ YA sn osiad) 830 lake gl 5 clilias) (5 sina s 12 e
ouiall el ZU) dad Jasgie Ge % VAT sa il ssiu 8L ) Jara
(VoYY _Y ooyl A ana ke ), i‘lz\‘;\ﬁ@u\}w\@\ﬂg
ol Z L) dad 8 ) i) e %AVU\L;\(R)JJM\JALMM}&S}
CJ‘}A.\M 4_1_94&4&_14.\.135_5 cw‘)j\tg_uas:_\‘f\l\ d.q\‘yd\\.% :USA.HJ\ &J\)d\.}
M@AJM olad¥) Aldles ity s 3yl il DA Gl/aga all 0% ) ey
Ll (1) )y Jsaadl (VY) @) ddabeall (e i Sl & ) 3ally (uiall ellassd
s sl B3N e aly My dLilian) (5 sina s Iyl Jia Lale Waladl 34|
Alasd s Jassia (o % 4 s al gsi 8305 Jaay l/asia all o v ¢
SYeeo) syl A la/aya ll o ‘_;\Péjubw\ & )l ally Cugiall
)zuuﬁg_a\).uun %AWU‘&‘(R)MM\JAL&AMM}‘(Y «YY
Lgime i B el LgnSay S ol gall Lyt ASandl £ ) 3ally Gugiall

%) ngwmew\cdﬂ\
Aaiiall ASandl & ) jall dland Calial ¢ duselall 4 jall 3 Al a8
Lo s (30 9610V M ya Jias ol all 1V 0 s s 1) sy e
s b Gl Y e s dl jeas B ASad) g )l zl) e

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

Wlasd U el el olad¥l Aalae iy (YSYY - Yeu0) 3yl
Ll (1) i dsaall (V1) i) ddlaall e i cdSandl) &5l ally gl
s sl 33N laie aly 2y Lilian) (s gina s 1y Fie Lale lalasl cdall
Alasl Lol asia e % VY AN s gl 5 sin 330 ) Jaeay b all Y0 A
SYeeo) sl Pl gl i VYo i Al el g )l a sl
L) AaaS 3l il 50 % 3+ O W (R?) sl Qs D iy ¢(Y 4 YY
Lsine i By (e LSy A Jal gall Lo i Afaidl) & ) jally a5 LA
s ) el Zln) dag Cily LS 04) D sina (5 e die addiial) 73 sl
bugic ge % £.V0 Jsa Jad ais Jble « AVY (s dSaill ¢ )l alu
YYAAE Jsa all) peae 4 3Saull gl 3adl Sandl Zl0Y) les) Ao
YN @AJ‘ olaiy) Alalea PSP c(*~*\' - V~~°) 3)355\ B) QPN _)LJL\
) dsall (V8) ab) Aslaall o G ASand) g ) Jally s ) land )
6 sl 53 laie iy 28y cLilian) (5 sixa s Tl Jie Lale lalasl cadalf Ll (1)
Ao langie 0o % VALY sad (g sim 8L ) daeay i ke 1A i
DA agin Jile VY n &l Al g ) sally G s U land L
oo % At Ol (RY) aasdll Jalae Gad yaiiy o(Y2YY JY..0) 5 gl
LenSay (A daalsall Lyt Sl g ) 3ally s Sl 2L dad (& ol pal)
0B LS %) dysine (s st die adiuall Fisall dygine Cid My (el
umdhu.k/‘\.y;un2\V~°é\ﬁwjjw\ﬂmiwuﬂ\}uby
O ASandl gl ally o g )l land yrad i 31 olai¥) Alslaa iy 5 5 il
6 sira s 1) jie Lale lalasl cdal Ll (1) A Jsaally (10) a8, dsbadll (4
3ol Jamay la/agia all €YY (D sa (gsind) 50l 50 ot ady 35 (Lilias)
Al g ol el pa s Jall el jrw busie 0 % V0 YE gad il (g5
Laf adig (VoYY 2Yee0) sl DA ph/aga all ) Voo s alll
& el Gas )il e sl e % AY of ) (R?) aaadll Jelas
Nie adisall 23 saill A gina i 8 g ¢l LSy A ol gl Lty Sl

‘ ‘ %) st s shaa
(goma chl 1l (@) 5 AV Gl o)l sl Jali g Al dilial
gl DB (Lot ¢ By (Bse 3 by Olann (b J88 by (oliia
Sa) havgia 06 06) A e Jia da all Yo A4 g alicaY) ol
syl A ol Gl YN e s dlll jeae 3 ASedd) gl U
Glual) oda zU) dws) el eladV) Adlae pany ((YYY - You0)

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

lalal sl el (1) a8 Jsaally (V1) a8 Aabaall (e G édSand) & ) 3ally
Ob all YooY e g siadl Bal 3l laie a3y cLilaa) (5 sina gl Y Lele
& o3l Giluall oda L) Jawgia (3 % 4NY s il g5 3L Qe
:\Aﬁ)us,‘(* CYY SYeeo) sl JNA laall Y ‘\AL;\P@LJ\}Z\_:SMJ\
GlaaYl sda zlul AnS 3 @il ge % A o A (R?) aaail) Jales
Zasall) Aysina i My (el LguSay A Jal gl La i ASaidl £ )l Sally
J“}A&Li aliaYl ol C&\MML«S %) Asima (5 gl dic edil.nd\
‘;u;\wiw}uw% £Y Asa dadaga Jhle + 477 ) sa Al
DA agia Sl YY AAE dsa ) jeae 3 ASaudl g ) by  Saudl ZlaY)
aluaYl s2a CL\.\\M:\SJ‘_,’_\AJ\ slaiy) Alalza _)..psqj c(\' VY _\'~~°) )ﬁsl\
lalal sl el (1) a8 Jsaally (V) a8 aball (e G édSand) & ) 3ally
Dhle c VA s gsanll Bal 3l late 4y a8y dilias) (5 gina s Tl Sie Lale
Calual) oda L) dad o sie e % VYAV sad gl g sin 53l ) Jaray 4
c(\' YY V~~°)“Jﬁ\d)&;m‘)\_\h~ 1y Q\PEU\}M\&J\)JM
o2 L) dad 8 &l il e %V\U\L;\(R)maﬂ\&buwﬁ&j
Lsina i Mg el LenSay A ol gall b juadi A8l g ) Jally i)
aMwuH\}u.kquq 8 LS 940 mjmdjiumeM\ CJ‘}A.I&\
oLyl Ualaa paity g 3yl il A la/agia Gl FY AV ) an GliaY)
Jsall (VA) ad Aslaall (e gt edSandl g ) 3alls Gilial) oda e ia 3l
byl e &l 8y cLilian) (s sinas Iyl Jie Lele Walasl cadal Ll (1) a8,
e % Y0 i il s 3Ly Jaray Gh/Agins Gl £ YT s s sl
Ob/ags Gl YY Ve s AU 5 ASad) gl el Cilial) o3 jrw Jaws sie
e % YT ol I (R?) wanall Jalee 3 iy (Y YY Y00 0) 5yl JDIa
Mg\dﬂ\jﬂ\u)@w\@\ﬁgumwmF@u\ﬁun

Y0 A sira (5 sl die axdiuall 3 saill 4 ine il B 5 (e )l
smt s (b ASadl gl gl Jlea) 8 s Sandl g1 5l Al
@)Ma\;ﬁ‘j\ﬁq\aﬁﬁﬁg} c(Y~YY-Y~~°)EJf\§]\dLOJag_ﬂ\ \\\\_0
(7) a dsaade (V9) ) Adladdl e (i ASandl) £ ) Sl  Jlaa) 1) 4pas]
@ sl BN el 35 dlilian) (g simay T e Lile Laladl cadal Ll
ZU) hasgie g % 1Y) sl gsiw 33 Jaee o ll VY oY s
SYewo) sl DAl i 111y o ‘;\P@u\JM\ t)\)-,d\ laa)
Z Ll 4S8 il il (e %"’\VJ&\(R)MM\&L&AM 5 (Y oYY

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

Lsine i By (el LenSay I Jal gall Lo i ASaid) & ) jall sl
) (Hea) daf lasgie Cixly LS %) 4y sine (5 sius die addiuall 20 salll
((YYY - Yooy sl DA aga ke YYANE s Al g )l ol
Uslaall o o Aand) g )l U8 dlan) Gl e 30 ka3 Alslaa iy
35 dilan] (g sinas T2yl ia Lale Talasl sl Ll (1) 4, Jsaaldly (Y4) &
s Al st 3L Jaeey 4 JLle YOYE (s (gl 30030 e &y
YYAAE Don ddlll g el g 5l sall 28] dlea) Gad Jans sie (0 % V€01
Ol V) (R?) aaall Jelae dad s (Y YY 2Y 00 0) 5yl DA 4ia ke
ol sall W s Al g ) 3al) ) Maa) G 8 il i) (e 9 AQ
LS %) Asina (5 siue die addiuall g3 saill 4y ime GO 2y (e ) LguSay
Ob/aga Gl VY Ve d s ASaidl ¢ ) el dlad o Ghall jrs L gie 538
Aasd e call jaw Jas gial el slad¥) Aslae jaaig 5yl udd DA
lalasl cdal gl (V) A Jsanly (YY) @by Aaleall (e (s &Sl & ) 3l
Qall VoA e st sal3ll laie a1l 85 dibian] 5 sinas Tl jie Lale
lsa s ppd) lasgia (00 % ALY sad &l (5 5iw B30 ) Jamay Ol/Aia
3aail) Jalee dad iy (Y2 YY 2Y000) 3yl A lo/aga all VY V24
W ot A anall ) Jall el jrs Jass e & il il e % AY o ) (R
4 sine (5 siue ie 220N 23 paill 4 pine i N 5 (el LgasSay (Al Jal 2l
%)
Ay gl aal) (ghliall b Sacd) £ 5iuY) dzari sla)
el Y s ddde daay ae b Sandl gl siuy) Ll Gl il
: () Laal e il e el Al Ay 5l jaall 5 Baaal
AV Al e 3 Bl Sandl g SiaY) blis Gn odlS s g Y -
=Y alasin) e o ASaul) gl O Gam cgmY) 250 e
G oesall 2 aVWN e LI oAl dy del )l G dlias )
o 058 Ladie dala ol Y1 JBis) Jile s S Sandl g iy
Lo oY) A By 3l Aol 3l dalla
ik e ol 4 G e LIAN L sal) Ald) o) sall JDlaia) oY
Al sa g 2uiaal) g LalaBy) Aadl) e i)
Ll s 5 o Sand) g1 3y (pe Aailill A gunal) 33Lally olsall )3 _Y
Bostaall cle )3l 5 A Lgalatiud 5 ) jauall ol Y

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

L)lsie @le o 4l ve el (8 21 sl Jasa plis )
Aadldl S Dlie ) ol il sall e alfiag 45 84

Al A o L sia) 5 Lpaan A s s llan) o pall 460300 Lol Ui
Ofigodl clatiny L) jlaul (alidily cshugdlly ity ull (e
G AY sl

dkhd\c&@uwomhd&uaﬁﬁy

Gk oo dyslpaall Ghlidl G oSl Ghaell dals Gaead e Jaall
daall jaae yd

s‘)m.agg@\}.\;j\u.uj‘).ﬂ\ Ocmu\c\_uhsd\o)aﬂ\uacﬁm
UIS...\J\ Qe cJLJ_) e C._\LA\ d).g.u.a‘}“ oJLL) 4;,3.\4

-¢

:@M,,\AJ\ hb.\]\&.’g& Lwald
QMthJJMuSﬁMAh\Jﬁ\&Q B9 ISy JLid) oY

bl (g3 Al g ) sall 33n] dnll aaa¥) (V) sin iy (30 o

T sl Jled dailaay A€l gl 5all 220 &l Cun sl Gigin g Jlad
QLJL.’}‘A.;:JJAE/\ ;WUP@MM\EJ\JA\J&EJ@$@J‘)A
Aadlad) Al Ao 50 A) el 55 Ay el gl all 220 e &l
i Jicd A e 51 3a ) ) amy Bl (B a5 sl S e il sl Jlad
T sn ) slipw Jled ddailae ASadl gl 3al 22 Maal (e % FYYY
RIS SRR RS LR EWINE EWUIS"SURE PRL VNS P

colins Jlad ddadlag el g )l hall 22e  Jlan) (40 9 ¥o 7 Ji

ISSN: 2537-0804

elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

Gsia g Jladi (58 pan daSanad) £ ) Jal) dand dgpadl) dpad ¥ 1 (V) pB) g2
YeYE/Y XY ?w\dﬂif-l.'gu

i A % % £ 134l 2 A 8l gl g8l 38al Adadlaall

3.03 1 ASuS) ]

5 6.06 3.03 1 o S yall
12.12 4 aaal

1 33.33 12.12 4 s i Lg) feedd)
9.09 3 dc g3l
6.06 2 sl

3 18.18 3.03 1 alaludl 2l e
9.09 3 Jsll slise
12.12 4 kg

2 30.30 6.06 2 3 el Lal)
12.12 4 diladall
3.03 1 Alladl) ,

4 9.09 6.06 ) g =

6 3.03 3.03 1 zsl ol Jas

100 100 33 Sy

8.33 4 skl g3l

2 25 6.25 3 Pt slsu b
10.42 5 Jaall
18.75 9 5 3 o 51l

1 56.25 29.17 14 BT P s il
8.33 4 Al )

5 2.08 2.08 1 Ol ey ‘:L{:
4.17 2 dalll gl

3 10.42 2.08 1 35 yall O S il
4.17 2 EAT
2.08 1 Ju 3l L

4 6.25 a17 5 ) Ay gl

100 100 48 aayl
81 Aaayl

. iﬂ;.fu il ol ‘)S‘)A _ ‘;\1\ g_\ulaj\ EJ\J;\ (e Qs g Gz g Jw‘
sl Qg Jladi

ISSN: 2537

-0804

elSSN: 2537- 0855




o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

:\.QJ\)'A\cY‘Vc"lde&}‘&gﬂ\}c@Jch\ﬂﬁ\fété
%Vn\‘c%"_"lc%ng‘%\/\.\/\é\j;dwg_@ﬂ\ész\:ﬁm
ol Jlad Alaila o Al ) el 2 Jlaa) (30 i i) e

YV 20my 3 laall (8 o ul )y S e (i sl sin Aailaal duilly Ll
i Adalay el g 55l a0 Mas) (30 % 01,0 Jisi d€an el 3o
sy Al A5 pall 8 )kl 3S je Al A ¢ ASande j e EA s AU el
st Akl el g all s Jlan) e % YO it Afan g5l 3 )Y
\ 6V‘DJJ’JU&JJJ}J\)‘M{)}J\}‘uJ‘)JlSk_\JLJ‘)S“)AL;Ib‘a.I‘cLUM
‘_Ac%\'. /\s%i_*oc%\gi\'é\j;dmg._lyﬂ\&cé\:&m@)\f
ol Cgin Alilag ASad) gl Sal) ae Jlaa) (e i sl
;a.ub.ﬁ\ K.ge PES Laad Y

e b Call 1Y) Lgialie a8 Cun el b5 4k dalue plus 1k
B0 Ay el gl el 5 e il pde A jlaal o5 @ Y 0 e
JN:\.GJJA Yo BJM\%’J\(:;A&&}‘Y~Y2/Y~YV e\.ﬂ\ dm;;‘.\:\u
Gl s el 55 5a 40l (8 ASaudl gl 3all 2o Maa) (10 % Yo AT a0
3ie S0 el JS Lued) cilajie A &5 8y ¢ ASan de j e A s
e ms gk (M) p) dssall Gliby ey Aiall B selall LIS 2a 8
Ns) il S e JEA) & G o3 lAAl g Al 3SI el (e Al )al)
o % £ s JiddSang jle Ve 2o Jaaly eliw Jlad ddilas diuall
DLaal &5 Lain 038 el (o ddualia Leny )5 iy Aulall e aaa les)
ASan de 5 3e 10 2 Jleaaly el gin Aadlaay skl y sam Gl ) (538 e
g1 3e Ve 2 ST a3 Cumy ¢ Al Ale aaa Mas) (0 % 10 sl i
Jsaad) il e ey WS bl 38 e g0l 3e © 2305 ¢ e el S e
Jled abilazy 38 5e JS s sl g 8l e Al @lajie 358 (A) )
)

ISSN: 2537-0804 elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

s Ay 38l e diinal) dul jall e @lajia gt s (A) Al Jata
s Uiae B S Ay B jLEAAY)

% (SN Al ISl Adadlaal)
2 Sl
2 pec 29 gl
1 a5
2 alazy sl Jladi
1 5 jball Lial)
2 Jilaaal)
40 10 Ay
3 8 g sl
6 BANTER P e il
1 aalldl
2 J_,.LJ\ Lﬁj_ﬁ slivw qagda
1 e g3 glisw ok
2 Jaall
60 15 Ay
100 25 Y

(V) i dsnall Clily (e Cus g Caman 3 kel

Al Al pally 0 gaal) il bl

g ol Claal Clawy gailiad (9) A& Jsaall Glly e oy

A (e sae IS AdBlia sl 138 b sy chglaad) dul ) dimy 4Send

:'SJ;‘HQ J}\AAM

O smaall Bl Eigall o (1) 485 Jpand) iy (e s i) gl -
Jidh sty A1 g caliy cilisas gl e ¢ Ao e ala
@\Jﬂ\@céu};\wu‘y‘)ﬂ\&%/\ OLY T ¢ OGYA ¢ O4YY 0p VT

B A Gl ghw dae glds (9) A8y Jgandl Clily e Gy 3pall &l g 23e -Y
L O s © e Bl 35 <l i 230 Cilile Ca dASand) )l Claal
Vo O Ozl B A Gl siu dae Clie L ¢ Al Jlaa) e 9%TY
Vo e oS3 Gl s aae Cilile Laig diadl e (10 %07 sad & s
Al (lea) 50 %) Y Ao Ol s

ASandl de a5 ks g 5 20m3 () A8 Jsaall by (e Oy 53kl g 55 oY
Jiad iy 3 yalin s cdaala dllag ¢ dpa S elle ulS un ¢ G saall G
Al Jaa) ge i Al e 9%V Y 96V O Y s

ISSN: 2537-0804

elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

e JB e ) e dalisa () () Al Jsaad)l Clily (e Gathy Ao ) ) dalie -
wc;\ﬂhjfﬁwmwyc@ﬂ\QM\w%V* ja.aiﬂ.mubﬁ
ST e ) e dalie Cilfie a8 ¢ Aadl ) (10 %07 sad ¥ L))

Aal) Jlea) 50 %)Y a3 Ol Y e

iV Ll jame of () @5 Jsaadl iy e oy solaall ame o

% Voo Ay A gall obuall 8 Jiah Al Al jall ey A8l & )l all
A G dakia e 4 sal) sliall da sle da 5o gl aa ¢ Al ) (4

Ly ASand) £ ) 3l sl (e (i gagall cilan g gaibiad 1 (1) ) Jgoa

FITR -S|

% | e aid) % e A

28 | 7 Yo deos el 16 4 de e ala

52 | 13 | Ya2500 - 1000 Aalee | 39 8 gl e

- o=l sl
20 | 5 Yo Yors ga sl i il 28 7 ol s e
100 | 25 Seay) 16 | 4 sl Al
. i . “

36| 9 e e5 8 2 GoA

64 | 16 il oalssl [ 100 | 25 Sy
100 | 25 JERY LA T g | o e

e

88 22 L:Ls\))']\ uj° 56 14 5-10 &l s )l g
8 | 2 o e Ciyua 12 3 Ve e S 55l
4 |1 sl aall b sl 100 | 25 eay)
100 | 25 eyl 12 3 e Sa lle

12| 3 e sSa 3l 76 | 19 ials g5
72 | 18 aals ) £ 5 12 3 3 yalice 5 ksl
16 | 4 5 yaline 5 ) 31yl 100 | 25 Y
100 | 25 Sy 32 8 Ol e 8l

36 9 Al ilile 56 14 1-3 ) Aalue
12| 3 5 Alle 12 | 3 | osvoess | e
2 8 TR Aed 00 [ 25 Seayl

20 | 5 A 5e 3_yalices 100 | 25 4 g olae Ddas
100 | 25 Y 100 | 25 Y oLl

e\aj\ Ja r*\:uh...\.d\ M\JA]\ 2_\:\;: Ol }SJLAL.»\ (e Cua g Qe :Jm

ISSN: 2537-0804

ARAETARA AN

elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

Ji i il sal dabe ¢ (4) Do il e Gty A il Gial sa) dabis -1
At ol gal dalie Laiy il Maa) o % YA gad Jiai Ya Y eee e
O b daml) Mea) (50 %0 sad Jiai Ya Yoo IV eee o el i
Al Maal 00 %Y+ 523 Ya YO u v (e 5STA il (al sal dalise Jiad
Ll palsal o (1) &) dsaall clily e ui il palsal g 5V
Abasall 4 il Gial sal Jiad Ledy cdiall (Maa) o % ¥ sad Jiad dfiansy)
Al Jea) (30 %V g ol sl
£ i) Gl sl ola Cipen o Jsaal) (i by (o il colsall i jua A
Al (Jaa) e %AA sad Jiay B sladl) Adlall Gle) )3l e Sadll
e Y%A s Jiay Gojluadll o Sl ) 51 il saf sl (o jua Lot
Slo (Sandl g5y palsal e Cipa Jia g B Al el
Al Jaa) 50 % ¢ s Jiay o) suall
Aalaiay Aandl g ) 3all 510} o (9) ) dpaadl il e iy 13 00Y) ¢ 53 -4
S iy 3 paline 3 51a) 5 ddal 3 1o 5 ¢ A oS5 Hla) (il 38 Al
M\é\.ﬂ;\wuﬁﬂ\é&%\i OLVY ¢ 04V Y
el gl ally Alaal) g il 205 (3) a5 Jsaadl il e oty AlLeall 2
3 yaline Alee 5 Alige Alile Ulee 5 daily Llile Ulee (o Al jal) Addaia
%Y+ QY )Y (0T st Jid Cawdy Afie b jaliie Ale 5 Al
Al pall e Jaa) e sl e
sllandl) £ ) 3 LAY A58 peadhall slagi
Olanal ASandl () ) el die Lile ] yo cany 3 Cail sall (e el 2a 3
{ganl a5 o Sandl g1 3y lee i
slaall 40aS pa A5l ) 3hlid) b (ol sl dalie aulis of Juady =)
%Y+ - %) daear pasall sl i (S G calaaiudl 3 8 il
L s
A5 W5 (A e Jshall i (m yall (5585 g Jubaituadll JSEN Qs Y
Lol (& el 05S5 pal 2] 2
Jady geand) s sa&l ol ) Gl (e pasall ol 05S o Juah T
,9\}@\ Q\)\:ﬂ
Cung g sual) (M lgnd )5 o gl Tpnia Jf s s 00 TSy (il V) i oy -
Grosaidll Gpaadl 5 e sSh palad) Gn daldll uad) o S
(5 skl

elSSN: 2537- 0855

ISSN: 2537-0804



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

Gl ye 2o Lgale ) g ally LgSal ) sald) aadin puall e o Yo gl LIS 20
sl led &
eV el e 05 L o ¥ Gl Y G dealdl sl e -1
Sl bl 5 Sl 5 e (A ey s Ll ©
Lol e Ganal ia ol ) e JSE 8T o 7 ) sl Jspe 0055 Y
G oy duer gy ¢« I e o (1.0 2)) e 2l ol ) Gee <A
ipall Se i day g olall Hrae
e NieY) e (m sally sl mhans e e b 5% @) g obaall Jane -4
Y i ol Jy 3 S il () gl Dlu Al Ak claw saly ) aly -
wasall dpa )l et s
o\:m 8 pal :L\.u\_m JLEBL' PVC ):\u\}A oe 'é)\.};: &J)A\ Glasd J))
sae gl L3 sule o 8oke sa s sl Ciay L pladinly (al s Y)
) Leies dae i jladd) ) 3 31 elall o pal Leilla) aiy (i sl olaall
A sazd) (o jliadll
sl ) Ay ASacdd) £ 1 3l 2aY Ao ) Jal) A jual) sLialh
D2 el S e Sl g1 3all 2aY e ) el Al jaall Jalat aladi)
JS%J Uae (e Adaaal LA.\ YoYE/Y VY ‘_,’AU.\Y‘ ?L’M ¢L\.h.u Qi A.LBIA.AJ
ASaudl gl 3all ola¥) i pdige dans Cangs lal ¥) IS 5 dpaliy) Caglsil)
Al Al laliag
seSand) £1) Fiay) Jaladl Cadlsat) 3 gl - )
5 saciall Call g Al CalSal) Laa (et 5 (b () A0S oSl s
3 gl J gl i g
Dok et Sl o3¢ Al adil)
: Fixed Cost 44l cadsiy -
Sanill &\J‘}:Lu{}“ Jabanl Al Cadlal) a5 (w\i ol (V*) dsas Sl (e goaly
(sl Ll elails dSanll Gl a Yl L) CullSE e JS Aad b Jial
OMaay Gyl ey laalls sl Yally wlall ady s
Gl dagy elldy Al 568l el colsell 55O Ll ey ASand) al 2 Y)
S asia call Av e A e 8T e vr Ve e YYA C Y e AL Al
OHEYY OLE Y)Y (050 0F OHA Y (OpY0 AT (O4YA Y Q\P&muﬂﬂ\

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

IS oan dSan Ao Jal AN iUl 3 gl dppaadl) Apad¥) 1 (V1) B J g2
Yove/Y oy Aty alall sl qgis Addlady s (il

% ( A::ﬂ :m) ( A\::A ;.‘ili) aadl | Baagll Sl A
29.30 680 85 8 | sas i) Ll a Y sl | 1
4.31 100 100 — - el 5 gmall s Ll Al | 2
25.86 600 600 1 Baa g s> ovw| 3
2.07 48 12 4 ol o=V s | 4
4.31 100 50 2 U GBI IS
151 35 35 1 d e dudldd e | 6
4.31 100 100 1 i oY i | 7
1.72 40 40 - - Ay Yl edladl | 8
8.62 200 25 8 | Usis sall g5 yiilsa | O

Y] a3 el

0.86 20 10 2 | e C)“yﬁ ; :i:“ P10
3.45 80 10 8 BET) elsd Hob yolea | 11
5.52 128 8 16 Bas il YN | 12
3.45 80 40 2 ) sLeS e | 13
0.58 135 0.135 100 e Afml‘ ded | 14
4.14 96 12 8 ERIEVN el a elas | 15
100 2320.5 ALl daal) s

Alaadl Al Al Aalall Hliad 5 jlaial (e G g Cazaa 3 el

(8 Ly AUl Sl Maa) (e i il e 04 Y £0 (Of Y20 (05 £ ¢
) ) A3 Gl a gy
sl ) O gD (5 i) MAY) Jand g ) j5BY) pand) -

Lli 8 dedindll Jpadl ol @Y jeell (V) san Clly e oy
DAY Lo Lafy Jsa¥) o2gd (s siall MY iy ¢ Saudl g1 Y
s sind) DY) Il dad aa) 538 Cua (Jpa¥) o2 o Jual JU 550l
Qall Y410 sy Sandl gl yiuY) bli b aiedll gl ) J sadl
REAARLES

: Variable Cost 3 ial) i<t -

1oy Jaliil 3 yuaiall Cadlssl) 35 Al J(H‘)d}q;gbmﬂgm@aﬁg

ISSN: 2537-0804 elSSN: 2537- 0855




o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

Allanad 1) J guaB (5 gl DAY S Aahl Aal) el ) s (V1) ad, Jgaa
ALY alall el cugia ABdlady jaw () JS par A ds ) Jal

YoYE/Yovy
% | grddny op iy o S A
(adlh | 7 (g |
22.72 34 0.05 20 680 ASaull al mY) eliz) |1
3.34 5 0.05 20 100 ClLiall 5 ) saeall s Al gl | 2
26.73 40 0.05 20 800 G | 3
3.34 5 0.05 20 100 sl |4
1.17 1.75 0.05 20 35 Jualldige | 5
3.34 5 0.05 20 100 Y i | 6
1.34 2 0.05 20 40 Ay Vs edladl | 7
13.36 20 0.1 10 200 sball @) yilse | 8
N Sy Jaad 5 eal

1.34 2 0.1 10 U 5Ly el | 0
5.35 8 0.1 10 80 shst s il | 10
6.41 9.6 0.1 10 96 Ll Yy | 11
3.34 5 0.05 20 100 el seS s | 12
1.80 2.7 0.2 5 135 wall s |13
6.4Y 9.6 0.1 10 96 ol el | 14
100 149.65 Ay

2:\.1\4:\.6]\ Zu\)ﬂl_\ Aaldll il B jlalal (e Citws g Caman :J.\M\

(sl andl day 55 3 S LAN CBle Y S o JS A G JiaB Sl
el G A saly dapinall Alaallysal s ¢ eal) Gl cleud) 4ay 555
s Gag s Abaally ol yeladlly A ylanll Zya¥ly dde el e als

¢ e A e cYY Y YA YT YOWOFM@&SJ}SJQM\

ISSN: 2537-0804

elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

IS dSan Ao Jal B piial) sl 3 g3l dpeall) Apad¥) 2 (VY) B J g2
VoY Y ¥y Aty alall sl qgis diblady s (il

% (ﬁ_‘“i) (j::‘) Ladl) | daagh ) R
70.78 2565 27000 95 ob 58 eedel | 1
0.26 9.6 1200 8 PN (Losd) LslaS saaud | 2
5.22 189 000 | 210 | Az | ) dm(:::)v 3
9.93 360 6000 60 Ay all (lie ¥) somdeniny,) | 4
0.9 33 1100 30 Ay all (e Y) 3 bshdlawday ) | 5
1.66 60 — — agia S yedaall 5 Akl 45391 | 6
0.83 30 — — agia sloesll | 7
0.54 19.55 115 1700 gl Nsu| 8
0.17 6 1200 5 S S| 9
1.16 42 - - agia ia | 10
3.31 120 6000 2 dale darie e | 11
0.55 20 2500 8 Jale Langedllee | 12
2.48 90 4500 2 ool e el puols |13
2.21 80 8000 1 B deoall s | 14
100 | 3624.15 aayl

il Al Al Aalal) i) 5 jlaiul (e s g a3 laal)
0% O.YY (0% 9.4Y (0% Vi YA Jsa Jidh s ll e axia all YY¥ o €Y
el e 0 0 30 00 ) YT 0% ) TT (0 YY) (0 Y UEA (O T
B dall callsall o ghy 8L el 66 yuaiall cadlsal) laa)

s S Ao Jall (o ghuad) 3 Y1 g ZLAY) Apas - ¥

Ay ) jay Y1 AaS Jans e G (V1) L Jaadl il (e ey

s b LS Gl (e g 53 IS Y)Y
all 0 a0 I Aa ol e Aaindl) Sl cualy 5 Jalil) e -
DY) danl (10 % €080 Jidh agia ale ¥ Cualy ey olldg (lajasia
Al ) (e Al ApeS) ity Laty 4in ) sile €8 &L 5 Gaaial

ISSN: 2537-0804

elSSN: 2537- 0855




o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

Kom Afeudeal g ghed) 31 g U LaS augia 1 (VF) B, Jg2>
Yove/Yavy AUy alall elsw qgin Adddlaay jdw ol

A8l ) 7 LY dag . .

% | ) | g | oy | |
45.45 | 2000 50 40 I o
1023 | 450 45 10 S T
2318 | 1020 85 12 I
5.46 240 80 3 ] i
12.73 | 560 70 8 I
2.95 130 65 2 R et
100 4400 — 75 Syl

. @\M\ z\.u\)l“_a Laldll Ol EJL&L&\ B IVE NIt DEN :Jm\

Yo VY dld‘\_u;u“ £o. g_xaiac\.,a:\s.nﬂh_s cu.k/é\:u;uﬂ €0 yrm OL\~
I (Mea) il Ul aia osale €6 AL Gaa3AD 2 0Y) sl e %
e % 55.68 sa Jic axia ale ¥.80 jea¥) Ll dlend ay e GaaiAl
Ain Osale €08 AU @aatal) o) ¥ s

Gall AS a (o VY 11 s pall (g Aninall Sl iy 3 g gal) ol -
Ay (Aleal 00 % YV VA Jiad diia (aale V0 Y Caly dagy Gl 5 (la/agia
YAl Al (g Aaiil) Al caly Ly A (sle €8 Al (3eaal
% 5.46 Jiaiapin Cll Ve by day dlldy (olo/ayia Gl Av ey ¢
IV M) &l Julls ass Gale €6 JUlly @Al oY) Jea) (e
a8 % YATE sai Jiaiagia O ale VYT (5l Alanil an (e 38l
A Osale £ AUl (3asTal o) Y

Qll Vo jaan ool A 6V A ol e Aatiall ) caaly 55 b shal) Sl -
AY) Mea) Ge % VYLV Jia agia Gl 0 sl Ay @lld g la/asia
Y A da all (e daiiall ApeSl) caaly Laiy s sle £8 &L 3EntAl
% Y.90 Jidiana call VY caaly Aty @lld g (la/asia all N0 i ¢
A Maa) gy Jully adia (ade €8 JUlls Gaaiall 2y sl o
el (e % 15.68 sai Jidi agia ll 14+ 5L shall dlland g (e 38nial
A Osale £ AUl (38Tl ) Y

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

;‘_5.:1.*433?‘ 9\4‘2” ﬁ#' ﬁh—d ;Mu
j s anlill) (g h -
Sl g1y 3y Jalial Ml apiil) Lale o 58y i g 8 520 e Al all Chadie
; b
Lile Yo san an dllan de el aliyl yeall of 2
sy Bl el ZU Gy «ESAN 4ud g JiaY) WUl Q-
3okshll
e Ol aadll ja augie Jiay g5 %) A VO aadll jau aladin) a3 oY
Sy (YT E/T0YF (YAYT/Y YY) ale OMA g peadl (o 38 all i)
& 9l S 5 il ) e S AT daill a8 &
@Y pead) il il 8 5 J a5 sill @AY T Lo luial a3 -t
& siall DY) Jaud Clual 55k 50 aa gy il Jsal) e UK
sl hall Dlayl day sk s Lalasin) 5 Te pa Y1 o8l ¢ Al Jsadl
Clad e gl SY) A8 5kl a g (SLN)  asiiesall Jadld) 48y yla of il
a1 AT a3 s ulial€ gl Jale aading 5 DY)
dis ¢ gohall jae Aled & Allanl Il Jpeadl dpa At dadll Clua &5 -0
sl e Straight Line Method (SLN) asicall Jal) wﬂaz\t?ym
AR i
iy A Aadl) - sl Qo) o)y dad = (Al Ladll) 4y Al Lag)
(5 sinall DAY Jousd A x il el s Lo
: Operating Project Evaluation (Al ¢)a¥) andl julea -
: il aial) aile -9
s il el dgall xile o (V8) Jsane 33l sl ) (e i 8
=l Slaiiad) Al (e el 4% lie &8 Lo 1)) dn Jaze g5 cdyin 0 VE
s AY
s ) ¥ ) B il il A - ¥
Al Sl aladiny Aalamy) 5ol jalae (saa) Al oda 223
Lol 028 alidd) yuays Al allel ) Mo e g g hall 5y (el b
e (et By dpabaBiy) Aalill e Ll 3 s e msaall sl e
Caly 38 clal ¥ sl Sl A o (VE) Jsang 33l bl
O LS dgaiall asilal 31l dlaws e & 5 piall 3508 et gd Ul g (QAY YV

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

ol S ASa e ) 3a £ g peial (Jad) o1 anli pplea s (V£) B Jgan
Yove/Yavy Al alall plsw qgia diblady jau

Al gf dadall

Baa gl D) a

0.74 aia il 4giall Nile 1
82.37 % Calal ) 5 puatel) Call&all das 2
0.18 % el ala A 3
135.11 % Dl s 4
0.53 A Sl il ala jia) 5y 5
776 agia all Allea ) Adloadl) Aagl) 6
626 agia all dgalall daladll dagdl) 7
60 agia all Jale JSI daLadl) dagl) 8
2.50 % BYESUIEREHA 9
338 agia Call Jalall dualisf 10
14 % oA dals) 11
0.005 agin Gl /Jae G i ks i) Jalad 12
211 Jae A b /4ga all Cada il Jani 13
316 agia Call e laiay) Lailal) 14

Sl ] / il ia = i) agiall e il
SV /5 paaiall CadlSall = Calal , V) ) 5 jriall CallSall A
(1Y) eal /8 uriall CallSil Jdleal) -) = el el s

ol ) Alea) / 2N Calall = ol A

Al 8 aila) s / 3 jlaiin) callSall = Sl Gl ala yiad 5 i
(el 5 Apaludl il Jlioall Fag) A V1 3 gall dad - ZUY) e = dllenY) Adliadll dad
A e - Al A8laal) dadll = Ldlall Aliadll Aol
Juand) 22e + Al diliad) dall = Jule JS<U Adliaall ol

oY e+ LlleaY) diliadll el = )51 ydise

Jleadl 22e + Y1 dad = Jalad) Apalis)
oYl dad + Yl dad = 5aY) sl
gLt 4Kl + Jlaad) dae = Cala g3l Jalea
Jlaall 220 + 4 jlaiinV) A8l = Cada gil) Jana

DY) ded - ddlall diliad) dadl) = e laay! (il

ISSN: 2537-0804

AARBRANRANAN QJJJJ;J\U_\U\*\QAQ,\MAJQM;:J-\M\

elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

o Sandl 1) i) Balin 36l (e yeay sl a5l e Lol o3 (aliss)
Agalaisy) dalil
: Margin of profit gl s dgui-¥
e GB mll Gala A o) (V) e B2 5l A e o Mg
BeliS 1 Cle) Yl (s MAT) 555 pain et 5) Laa cddans s pasd 5 <0 ) A
Aplaiiy) Zalil e Sandl g1 iy bl
: Operation Ratio Jguiil) 4 - ¢
Ll Jpall ahainy dolad)l selill julea aaf Lol oda ey
Aleall 49085y g Apa8s lal 1) (e e Lo 2aud e g g pdiall 3,08 5 5 padall
&b & s odall L)l seli€ll )y LS dpaill oda Caaddl LS ) cipaliyl
Caly 8 Jaanil) G o ety Jsaal) Gl Sl ey 07 ) 5e pladia
et o Jeall Ging fadi Ha s A5 ¢ %) FO,) )
: Payback Period Juall (uiy 314 i) 3 b o
Gl Hlatinl) g8 paing Al Al 350 Ly palisn el 1 ()
ey ALK g gyl & eindll Jladl Gl salain 488 2Ll Xl se
Lo & 5 piall St 1 3yl elli Jlall Gl 3o yin) B iy 3 gucailall (8 Al
o Ol 1 e cpn Lage T 5l o3 ik call el 313 ) (50
23 5] 858 (o ey sl G by pes Y laiidl ol o Ll
Ve Jil ol i v 0% cualy 88 _Sendl g iy Ll b il Jla) Gl
£l Jae Al (e s
 Allaay) ddlaal) Ladl v
i g oyddl oo A Lodad Lol ddlaY) diladll dedll s
iy Ala¥l Lgied ) Al (e AaliiY) dglaal) 3 oLy il Sl plasin)
Jleal) 2amy 3lady Lo duals ¢ ol g ginall o aal) jleddl @ el 2
Lol ddls) cadsall Ly algd ) Alaladl o1 Jiidii sae Ol A 52
35 DoAY LalaBdy) cliiiall 5 il e Ailiadie af (e deliall 5 53
VYT sa iy Allaay) diliaall dagdll o () €) Jsang 3305l i) e (g
dsas ) ALYl g g uall alaBl (mild dga s i A Y] Agia il
& Aaladinl o oAl Aladll Aedll (e s (e Bole sy elaia) (aild
AT a JlaiuY) i agan s gl Jlall dSiginy)

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

: dgdlal) dBLaal) Aol v

& sana (8 i b elain¥) (aildll 5 ey dlall Ailadl dedll L
WS &k ey pogpiall LS e adinal Lgle Joasy ) AL30A) s
LS il s oSy adde 5 (DalSMa Yl L ALYl 21 e e Calss
; ; ; ; 5
ol Ao laia) Ay y Al g 5 il () iy Gl ) a1 e ST A S 1Y) -
Ao siad) )Yl ) Al e lada) pails
Ly A Gal g odall o g @l ) Al sl A8 S 1Y) -
(elain) (=ild (5l delaia)
lens 0o Yose gl gl o i cllid 5 aY) e J8 A8 calS 1y -
Agesdl) il
YT e ialy Al diliaall dadll of Liagl (V€) Jsaall ol (e Gt M
DY dad e S) Adlall dilad) dadll Jlae dad Y laiy s
gail (g delaa) L)y 4l g gpball 8 aia Gl VY gy 5l
Ao ghad) Hsa¥) ) dila) o laia)
: Jale U<t ALl dadl) A

Ont s CIale S Lgdany Al Adladll Aall jlaie pisall 138 selayg
Adia all 08 TA e by Ll () £) Joaadl il e
2 s ydisa -4

O Aia JS Adliaal) dagll 48 j2a g Jarll juaic 4als) jsal) jdise iy
Aot Adladd) dadll 8 Gaaas il 3ol ok e pdsall 138 e Cua 5 eaY)
Llad) el yise of (V€) Jsan B G o 85 09 a1 Lasal 3l
Jalaal) Aadl) donal) sda Jidiy 9% Y00 gai caal Yl 8 il 3l dam
a1 8 Bl 31 A Al
s Jalad) Al -

Call YYA sa ady 08 Jalad) Al e o (1 £) Jisaad) iy (e oy
Aae) )l Gle g pdiall e el LeiDliag Leii e die Bam dad 8 5 ¢ 4ia
oA Al oy
o V& gai aly 8 2V Aalii) Jlae of (V£) Jsaall Glily (e gl

Al Sle g pdiall e uaally Ledlie Leii jlia die sua dad A

ISSN: 2537-0804 elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

bl Jalza -V Y

adl (18) saa il e 0 85O DLl Gl /el s s 5 5
Lol danlise (530 (ufty 585 agia Call JS) Jae dia b 0.005 sai &y ol 8
Rl Cua cdaad) a5 55 (el B 5a Ay S g YY)
G Sandl ¢ 31V Ll el ) dpulod ddiay aa j @lld g Ll 138 4o
len) &l G Alalall (g 5all dpuilly AU addie galial Ll 435S Caualy
Larl o0y (Aam se s dails Allac) Lad Jale V) sas Tl 138 8 Jlead) xe
S il i) Cun dald 5 seay Jeadl A8 Al Jsall B L) J3a
obiall 8 1305 el ASie dallas daga i Uia 5 calal) e Alaall (ga
G abiall (e S BT maal Ul Gl /dendl dans L adi 5 A
Aol AT g8l
p bl Jaaoy Y

Cuzadad) Ll 5 cJanll s 3lag Gz Lad il il Jaza jlama aadin
el alla®i Jae duajd JS O ¢ 5 pdiall Jaadll A j0 Candi ) Lzl 4
3 Gl gl Jara e dad () () £) Jsan 52 ) il e o 28 9
Jandl da ji/agia Gl YY) caaly
: Slaayl paildll ) ¢

s sl eldiny) Gaildl Aad of (V€) Jsans 5l @l (e s
B Ay Saudl g1, 3V e 5 pia O il Gaw lae s all ¥
38V ae cgalaBY) apdill juleal s 20LaiY] Aalil) (e 3l 3 pliges
Ia £ il Giaiall ZLY) ana 5ol 3 Adleiall caadlall (e 22e licY!
Ll Sand) g5l cle g pde o LS g 5l e e Al Jal all
Aleal) e e g i) dli T Y) el o o lain) (aild 3oad sl 5
glo5Y) Cle s e Ll dahal |k laa Liadsie S Jaall (e b b5
o2 O V) Alleadl (ja 5a€ adel e g pdiall g AtV @lli allal aac 5 Sl
Ao ldin Y 4alill (e A s CilS Sl 5 il
Feasibility &bl sl ijdise) Adudll Jaddl) il julae ¢
‘ : (Study
‘éju.o)']\)aicSU&\@}LM\ﬁM\ﬁM\e&&%}
SO0 jalaall 038 Ges e laie V1 8 2 sl die 31 dedl) 3805 500 may 5 ¢ lgie V!

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

, : Net Present Value (NPV) 4dad) dadl) ila -
o8 Sfituse 2833 4lle 1lss Ao gannal (palall) (ol 8 ABISEA Aol Jiay 58
(L)) Al ZLY) a5 BBV #L Y Jiay sp o ¢ Adlise A
casuall Agal) 40,8l sl e Toly lglua Ay dpalaiBl) #L Y1 O Cas
giis ¢ Al a5l A gaaae At AaS Alad Adla) iad o) Sar Al

(AU a1 Claa
ol ll A 0lal) Aagdl — ALRAN Apaail) colsaanll A0lal) Al = Al dedl) dla
Aa Al 4
by o ge Adlal) duail) call A0 Al culS 1Y) g g il sl S
3Sl) Al Cua Lei A 09 i 5 Qi e g pdiall (e 200 (A5l Alls
A gall
&1 i) Lol el dedll il o sy (10) Jsaall cllily (s
G5 G el Lae Aan gas 508 Aad Ay cadia Gall Yy B S
oLl 13 L)
: Benefit/ Cost Ratio(B/C) Aall cadlal) ) Aduad) adlial) duwi - ¥
DS b oy 5 ¢ Apag pll iy adle llay dall 18
asl) colsanll A0l Aagal) < Alaal) dgaail) colaaill Adlal) dagal) = doa 5l (il
Al
Ua s ¢ zmall ol e ST dagll il 13) & gyl Js8 g
SV Al i Ly A5V a5 25 e 5yl (g dae (g 434
by 38 el Call<il) ) A adlial) das G ey () 0) Jsaall il (s
18 8 Ol 5o (A ol lee ¢ mauall aalgll 8 255 85 1.04183
Llal
: Internal Rate return (IRR) (Aalall ailal) Jaza ¥
a6 b Agail) E Tl Allal) Aadll ila Jasy @A aadll a5
e A Al sl clainll A0 el srie (g sl A aadll jru s
ar s eJlall Gl dgaald) ALK Jiay a5 cddalal) daail) claaall 40l Al
- LIS el 138 il
sa¥) aadll 5 e G Gl 4+ el aadll g ] = alall sl Jaes
dagill & ganal dallaall dagdll + pua¥) aadll jeu die Al dadll x ,SY)

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

o Ll B2l e e ST RN Sl Jae S 13 & 5 il J s oy
Oe 230y A0, Alla 8 ¢ laiias U Al A il 8IS Jiay (gl 5 aainnall
SV Aaal xiladl Jame v 305V a5 Q1 e 5 il
Sandl g1 5 il il sl Jaee o gy (V0) Jisaadl Gl s
s omn Lee ¢ padnall (4 2L 30U aw e n o985 % YUVO &l 08
Ll s 8l 5 sa

(Al s gand) il ydisa) Ailional) £1aY) anill julaa s (1 9) ad Jgaa

ALY alall gl upia Aiblady jae () JS pa dSan de ) Jal

YoYE/Y VY
) g dagal) 3aa gll ) a
)y agia all Allal) el dla )
1.04183 % SIS IR il | ¥
)
26.75% % Al xilall Jaek ¥

Y OVY ) Ve b, Jgoal) Cilly (e G s Canan £ _baaaal

sSanad) £ 50 li o Adlial) i paal) il ) dle
1a Il s o Sandl gl 5y Bl o daliall @l el el s s

(PR PEPPIG|PON| \&@U.M\J c\‘).\;j\ c\‘)iﬁ é&)k_l\‘):u\_ﬂ\ TS uauc‘)aj\

s

5yl s :\é‘)d &1&.\_}‘ S5 u-,Jtm-’J ‘EJ‘JAJ\ u\)ﬁ;i ‘__‘Jc alle PRE NEA ui_\
dali dbays A8l gl el Gl gal (8 oliall 550 a A0 8305 S s
Al €Y (alads) ) s Lae (J38 aus v GGac ) Alaiall il Yl
U Sl 28 (zalads) 535 Les olall

WBJ\MM\ Q\.})M\LMEJ\.})&} a\,}d\'&)\ﬁ&;)&&\ﬁ)i L.SJ}."Y
leie iy bos calladall jlaa 3 g Slad (gl yal ¢ gan llaia) 50y 3 (525
O e 4 53 )l e

¢Ag guanl) LAIRAL 3L 5 5 co )il Dl 3ol ) () Bl all ds jasab ) o -F
O sl 1) e i lae @l (5 ) ja lga) Eigan g

Jara Gals L 5 il GaansY) Gails ) elpall A sla 3 3 gl )l o - €
¢ Al gl Al il Gy dade ol ,ali ) AU ¢ Al s
&b sl Al Dl ) o Lee ¢ ooball (B Cong il i iy

ISSN: 2537-0804

elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

Loy o Jim Lee Ligel) dpem 5305 ¢ s semy) aalaiil) o Aailad
ASARRE DV
(B Ao g )5 Ay Sl il ) Gilail) dais 5S35 Al dpaeall jUaeY) -0
M ) 525 Lae «(Ph) dilall cilatanal) L gen 33 LI ga5in sl
O e g dlland (e dilal) il e apaall
Leldialy dabail U1 5550 ) Opaisdlls ol pall Go el LS LS T
(7 3 Jiai A€l 55 1 e Laliall ol jeill dlaing
bl Aladl s g el e Sendl LY Aoy LS 3 8
LY (e BN o
O g simall 2 Canai (liss) dagi ) e S e GLESH 2o
(s O s e 0858 Las el
Aial) Olleadl g &l jaball 8 asill s
Guila pall Cladll | sam Jie Gy sl Jilsall sax e daslll iluall -
Aoad) Al ol )5 ecig il sl
A LAl @il 80 e daall jhaldall ae il Gl pde aal
ppliaan B dad (2 ASand) £ ) 3all
e Aalid)l @ sl 5 oalal Gl el 3l deal sl Canses
o @lldy ¢ el 5 0n dndy Al )l dihie 3 Seud) ) siuY) bl
 ghas Aoy Jall Caalial ALl 3 )08l 55 8 538l clslSay)
ey dlll & 5 SUl) plaall & Gl il e dap 3l Jo Jaly )
il ddee o) pa) Cangy eCpanSYL 4 sine iudly (ST A Jait ¢ al
ol a1 (8 ST 55 As A 5 5 )l ol Apasilly clagadl)
oSl iy &5 Gl a1 G elaall ) a da o QLY Aol aal il
Jal daa gl Adlae 2Bl GaSll ) asall sl amy JAS) iy e g
s Al sean g sall e () AT a5l o s sl 7 8
G bl pall da o gl ) dgal se (o lan) S Jia bl 3 gee 334 -Y
(D)0 =) ) oo ASand) Gl a U el Bee Jiy YT Jiady
oali) ol e ) Ul dland) leal (il a1 Jab Adgee <l 68 Joe oY

_EJ\);“&;).J
Aa o gl 3 Qi (oal a1 (358 AS jaia o A5G ¢ gas Dne AalB) - €
'SJ“)AJ\

ISSN: 2537-0804 elSSN: 2537- 0855



Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

Uatl areail aalll el deadiuall A gl a¥ladl aae il -0
B el A o g il by oLl uansY!
a0 i) ol i ol €Y (il g el 6 sl ) 5D sl ga aladin) -1
.'5_)\);1\
oball yuaide ju 3L 3 cleans g & ) jall G pall 5 5N S 58 a5 -V
(o sdie IS daaad gl el (Y Tk dalall cd g
Lo any ol Aaadla 5 W gad VA 5 Lk san 5 llanl) o gl dalia A
a5 Aa sy Aday (el daliay (aass coliall B3 sa Cliial ge daglis -4
Ao 50 Aoy oy il 5 L ga¥) Jia 5 AY) ualiall
(Ph) slaall da gan g da gla A jo i dalis -V
Mé&u&\ﬁy\ cQAJNMMBJQJ@cé\Jd%oW\J#ﬁ -\
Al COSEA (e el e i)
OSRY) 3 (yal e AL (65 8 ) ) galall AnBlSs VY
?'CJJ\ Hdsﬁé.nus\t\_)_)ﬁu‘}“tjmjmugm.\;ﬂb c«\‘).\aj‘tad.m\}ﬂ\ Y
Lo A0SA ae Jalail) gl 4l A€l & ) 3l syl
2ol B e And (B el (o 0 4l g8 A1) JSUEW) aal ;e L
& el Claal e dpasdll @R 5k e JSLE) aend A
Yo dimll iy yia 2ae il 285 celinn 3y i 4l (8 Ly Calalall g A
Chi square (%) @\S ge Juial addiu) & 3y (Yo Y £/ YY) Al
eod) ISl a5 385 (") dade e AI) 3 g 5 (g0 2SN
2l g g A 1) JSlia -
JSLiall aal sa Aial) ) a6 claladl g o) 51 (V1) @y Jsaal) iy ua s
eslin 3 5a 4ad (A ASaudl ¢l el Olaal 4l 58 A b sall 5 45 laY)
Y Anidld el Gsupall iy aaal ey LI JSURN a5 Q5
Y1 A cualy Al dll ) IV e JSKED o s Al JSLa)
e % VY 0 AE % AA % AY (% 4T Jsa laasa s caash )

ISSN: 2537-0804 elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

sl B ja Adi B lanl) £ ) 30 Glaual £1 1 (V1) By Joa
(Yo YE/Y Y aladl DA Al gaill g 4y 1Y) JSLaal) gad

4y guad) ) 4y 588) gal)
‘515' [y st Qb ) O.588) gal Uil )
) 0% | e | 05 | ax
21.16%* | 1 41 1 |96 | 24 | N omesY) Sl shaul s eV 00y La gad 5 LY
sl By e 4ad
Dlaainl Lo 50 Cle) ja Y] d8at 5 AY ol Cilea daad
17.64** | 2 8| 2 |92 23 ol £ ) L T 3e o 5
b Sl 55 il 5 Sl pmall Apaiiy dles Slea 50 Jbaiil | Ay )

1444% | 3 |12 | 3 | 88 | 22 | el 5V 00 chidde ) sall A ) Gkl ) laai) | Apaliig
L oo ) S
1156** | 4 |16 | 4 | 84| 21 Afandl ¢ )1 ol (o dun g yiall il yuiall il i p 5 )
4.84* 5 (28| 7 [ 72| 18 Sandl g 5l (B i) ol I ) al) (i pae
1.96 6 |36 9 |64 16 Al gl pall 5l Slslatl o el el
11.56** | 1 16 | 4 | 84 | 21 | . Seulgl)yn¥) 8 liiudl (a b e Jpanll & 2ia

B ) pas d P Clatinal 3 35S 5 Al el Yl o |

gr 2 |20 5 |80 | 20 925 fasthd Sl e fj U A
R 3).3);
6.76** 3 24 | 6 76 19 el e gl
4.84% 4 28 7 [ 72| 18 oY) e Waga g ate 5l Zladl 5 58 juad
3.24 5 321 8 | 68| 17 Al g ) 3l Glaal 1Ay sail 5508 Cinaa

o) AJ.GL;}.\’_A**

V.00 die (g giaak

Al Zghanall Al 5l de il 3 laiul Ly G Caanen s Canan 3 el

CYAYE/YYY

CASE) (e JS 2ga s Libian) SU 8y il 3 8 aae Maa) e cagi il
¢ 17.64 « 21.16 Vs Leie IS (1%) IS g Aad a8 Cum AL
sl G asas oy lee ¢ il e £AE ¢ V) 01« 1444
bl AN Llian ) &y giaal) G ol Gas o3 dad i) 2l 5 528 L5
A aly dad) ) I W) e JSLERN O i Ay sl JSLEAD) paY Al Ll
k._\,'\'.'\‘)ﬂ\‘_;c%\/Y O VI 05 Av 05 AS ‘;\PQJP)J;}JST er c\)‘}“
Ein ALl O (e JS dsa s Lilan) KB 855 cdiall o gl ae s (ge
EAECTYTCq ) 00 Jsan Lgie JSI (9 IS gy el 58
o cadgiall sl g saaliall sl G 3558 asa s e Ju lee ¢ il e

ISSN: 2537-0804

AosdlAd) ACEN Avilian ) 4 gixal) i a1 s

elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

SAAlial) el Ll e Aaal (i g A JSLia - Y

Al JSLaal) r-;_Ai}AJf\_'\:\d\ a8 clalasl g )51 (VYY) o) Jsall iy s
A€l g )l Cilaal aal g 3l dalid) ol yadl) 5l e A gl JSLill
e Osall danss aaad 88y L 5L JSLAAL i i a5 8y colin B> 4d
e,V A caly N 1) Y1 e JSKERD (o (e Al JSUEAD aaY duylls
e Jaa) o i il e 9% VY 0 A 9% AT s e g caasl Al
e e a3 G 4G COSER (o S 295 Liliaa S 885 el ol
dsas e Julee eyl e £AE 090V TE Jgan L JSI (3 %) S
Libany) 4ginall i ol pa (8 Aadgiall adlly Baliall 8l Gn 358
Of cras Aaliall cl ) 5l e 45 ) JSUial) aaY Al Ll Gl 1) A1
% T D ga lad s g cuaSh 8l o) 5V A coaly AN ) A5V e JSLED
JS asa s Lilan) oS 38 5 el ol e Mea) e i il e % VY (% AA
CIINT s Leie JSU (3?) GlS g Al )i Cam ALl COIKEA (g
ol 5 5aaLial) 2l (s 3558 a5y o Ju les ¢ anill e £ AE ¢ V€ £8

Aol R Tglan ) A giacal) o o s cnd il

s slia B Al (A el £ ) e lasal £1)1 : (VV) pd) Jg2a

(Yo E/Y YY) alad) A AUl oyl Sl g 43541 JSUaal)

guiE | sy e agiisad Ll ol
( l'S) % e % KX
17.64** 1 8 2 | 92 23 oSandl £ 1) 3y e Aaaradiall 4ald Y1 <l ol 5 5
g** 2 20 | 5 | 80 20 & ) el Al Al 5 381 el 5 el i) g5 aae i
4.84* 3 28 | 7 | 72| 18 Ao el b0 8 adall sl Ll aae g
1.96 4 36 | 9 | 64 | 16 Aend) al Y1 asanai 4l gie
Ll L:LU)S#‘\ Ll saly ) g colsall 3 ) jn Aa jo gl ) | cSia
21.16** 1 4 1| 96 24 <l gill 5 ¢yl yal i gan Adlaiad 53l 3 o Laa sl all | Aasl
il Jiad 830,00 e
14.44%* 2 12 | 3] 8 | 22 vl Joad (8 olaal) (& I (YY) duns palids) | il
4.84* 3 28 | 7| 72 | 18 £y lie da sl da o (B Gl i Cagan |l )
1 4 60 | 15 | 40 10 &1 7Y lie ph A0 (& < s Gisaa | AL
~'~\Ajc‘$5}m** ._.omgjm*
alall lasall Al Hall Ane il 3 jlaind by (pe s 5 Cizan 3 jdeaal)
CYAYE/Y LYY

1A, gt g Apal) JSU Y

JSLa) aal sa daedl 381 Claladly o)1 (VA) 8, Jsaadl iy mua s
Sy celin by 4t 8 ASandl gl el Claal a5 ) Ay sl 5 dualisy)

ISSN: 2537-0804

elSSN: 2537- 0855




o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

Gt ApalinY) JSLEl) aaY daialld eled () s el Aana g 2aad 188 5 Ll i JSLA) i 53
0% AY s s sa s cn Sl ol )Y At caly duabd)l ) Y1 o JSLED ]
3y cigall 2l 2 Meal e il e 9% VY Q% VT % Ay % AE % AA
Leie U< (52) S e A pa i Balal) ) (e S 2 5m 5 Liliaa] S
Glo Jules il e £ AE T VT cd e 0TV E £5 VY TE lgay
a5l B dpdi (8 dlall) £ ) e cilaual £ 1 (VA) pB) Jgaa
(Yo YE/Y 0 ¥Y) aladl DA 4 gudl) g Aualidy) JSUial)

S & o | Osl [ ogRl el . )
”(\‘ ﬁ;ﬁ e % | 2 | 05 | A Al dd
baanY] (e V1 a3l LY e e el glas )
17.64% | 1 8 | 2 |92 23 « Mﬁ gf}mj dﬁ\“ :u J‘ﬁﬁj\
14.44** 2 [12] 3 [88] 22 Ao sal il s Al Alaall s el ol S0 dae all
JSLia ) ALYl Al s e e aldai) e
1156** | 3 |16 | 4 |84 | 21 o o) i g
gx* 4 J20] 5 [80] 20 Ak e 3pms e |
6.76%* 5 [24] 6 [76] 19 Al g )l all 4 gyl daill plas )l | 7T
) e b g A N AL ) gl il
4.84* 6 28| 7 |72 18 e 85dle pal w1 A Sand) (Al a3gs g3
‘ ol e Ll
1 7 40 10 60 | 15 Sl £ 1) JiuY) JSLaa alanay 3 Y1 5 a4 gasa
0.36 8 |56 14 [44] 11 Rl ST A, (e e ae 3 gl
OS] Ul shand ()50 LY alana Jii g (3 susi o
17.64%* 1 8 | 2 |92/ 23 .;w i‘:‘“‘ e =
14.44** 2 12| 3 |88 22 ) gy ras )il p2e
) sl Jusd YA Al g 5l 32 S ) &ipn
grx 3 |20 5 |80 20 | cassddlenl ()ssal) Jue paliadY (sl b sl | Ay sud
v e J dland) o e 50l
o B (b g Alae ) (g 3 520 230 IS
6.76** 4 24| 6 | 76| 19 ¢ all (gl gl g sl e (Bhalie () el B 5 40l
) 3 agaSaly

~_~\ J.u:‘_g).\a.n**

.‘.OJ_'“;L.;}',,_A*

Y-.Ld] a,p\d:ml\ :\.a.n\‘).ﬂ‘ LA.G ul,g.ﬁ.m\ DJLAJM\ Q\.ﬁ\,}.ﬁ (e Qi g Qe :J.\.«AA”

YaYE/Y oYY

Alas ) 4ysinall i ol (s (8 Aadgiall il 5 LAl aill) (i 358 a5
Al 0 ) Y e JSLED O (i Ay sl JSU) aaY Ll Ll Arglial) A0S0
Sl % YT @ Av 9% AN 9% AT ea Wasa g caaSl Al ol )Y A cualy
ALl COKEA (e JS 25a s Lilian) B S8 i) o) i e lea) (e i il

ISSN: 2537-0804

elSSN: 2537- 0855




Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

e TYT e N E£E IV TE s Leie JSI (2) 1S poge G oy G
Ao gl 2l g sm Ll il s (358 3 5a s e J Las e il
2 b Lay e AL il (e il 4] Jagi L g g A

b Auals Ry Sand) g1 Sl Sle s ke b g silly oY1 55 5
il al) ZAS D) 3) 5 e 5 el o2 B LT qasi g sl sl HY)
aald Sandl ) Y G Al jal) iy s (L sai (e a3 5 Lggal 55 A
(Y YYSY oY) 5yl A yeae b ellanl) ) e % VA 4T (e Sk
aanad Of Al Hall iy G ASand) g ) Sall sl & aladl sl g Ll
A piadly oy elian B 4l ASand) &)l Jall alani

dua saJJM\ e \)M um)\ :\.ﬂu Jala J\A.i\.i eb&f&‘}“ 3 ) g ya
Gl Maal e %V VA Jia 5 Sel GBle Y ol Auall cuy
oSl &1 iyl il 5 yaial

gl a5 53 S (g Ay 3l 4l 55l JSLa daia sl sy
Cro Aol 4 pall 3 e, 0 O Al iy (el (3 5 anlial
Lozl 5 jeial) ol Maa) (e % V10T Jsa Jiad Cam CallSl G
cgSand) gl ) Sy

Aalis dlea Jlea Jie daimall QY e (o Jald Gl 3 ga 95 )5 o
el gin g Jlad ibdlaay dlaal @l oY) s dSaudl 55 505 i yad)
500 b G Sendl LY il jlid Jsan A sead dalaia il ) 3 33y
ool

o Sl Jae G oaldailly ol gali o e gaoall dulle gl
Slls cagent s A EOKE) aal e EAliall il il Al el il
o 259 0 Al O S 0Ll ) e 5 a5 el gy Dol 92 28 5 aranalt LA

Sandl g1 3l bl e
Gl Glegad)l 48 ray elinw 3 i 4ndy ASad) t‘)‘)d‘:;’ﬁ‘)m}¢\}\
by

ISSN: 2537-0804

elSSN: 2537- 0855



o 2t Sty o PN b B oSl 1y s ) Aol S Bt el

:&‘JAS‘
OSA s cclpabuandl) g 3 ol Sacd) £ i) ald ¢(351S0) jula dena cOlasle asal )
Yot gl

AgIaBY) (5 gand) il 3 fsalsa ¢(380) (s dm A2 ¢33, annll e daal]
AER R PSP PPN sﬁ)bﬂ\%ﬁ‘QMJy\Jﬁﬂ\mw@Uﬁ

Ligall o Adlal) il ! Aadad) cleladl) o(H5E0) A gl de dea]
¢ oo sl Tl agaa ( JET (pa Ciafdil) g Lgiga) o o a5 peaia (8 dSand)
) XYY oall

oY) ASE e S adsd) ¢ slanly dadall Ll S el leall

WWW.Capmas.gov.eg

(Sand) ZUN) Glglany dggiad) 3 alll cclasy) s dalall daaill (5 3S yall leal)
Aaliad alaed

A Sl daalall Jla ccile g ydall g d Al 3 (L 5iSa) Akl daal audl ol
Yeeo ¢ paa

1Y) e g pdial LpalaiBY) g A8l Gund) Al g3 cge ] 1) dpaiill Dy jall dakaial)
XY (ol sl cagh Al ¢l lagll B Adadl olsall A (Sad)

cpsh Al (sl Ghgll (& dilal) sla¥l) A 5 Jila e ) 5 dpaiill Ay jall dalaial)
TALYY (o ga o F 0 )0 e ¢yl gaad

A<l ‘Jwﬁu‘g\ S5 Gl s g e g pdiall H:&SU‘“"“ c(J}ESA)Ja}J\ DJLD u.u.\}\
29Y sy

cuab ) ¢ aill g el la dae) 3 cile g pdiall anlli g Jahad ¢( ) 5S3) #lall JOUa
99 A sandl Ay sal) ASLadll

Lalad) bl ol ghai S s ety (g gand) dad 2 (L siSayshe JiA a2 Jia
Yoo A o Y Aadall 6 alal) daala cduaigl) 4K (o gadl

Lalll aglll £ gpdiall ¢ ) El STl acay Claglaal 3S ja col sl Gl AUl
.\' oYY el c;l.'\'.'lu

e sanall ccile g pdiall anli g ApaLaiBY) (5 gaad) Al 3 (5 53S0) & 58V lla iy
Yo el ¢l ey aall Ay )

—nal) e g pial) a9 AabuaBY) (g gand) b j3 (L 55SY) el de a2 ems
NV AAY il dadall Clud A se (@Yl —Cilg) )

Gl sa edlpdal Al 3 Aael ) cile g pdiall anlli () 550) Ahias dese ailaallae
OAAY el g ‘(Y W"k) e ¢ e (e dzala del ) 3 IS dae) 3l E gl

ISSN: 2537-0804 elSSN: 2537- 0855


http://www.capmas.gov.eg/

Ve TE JglST(YE)E L (V ) o dskly o oplald G sl bt

Lol il cle gpdall andli ((55S) alle a2 glhle JWS Ll Gl 4 e
A Sl il g delall Cunall (5 jeaall CuSall o(Ciliaat Gl 3
29 ¢ Y1 Zaudall

Lalaly)y Agjladll sl alwlye (L5 Lke A ne a2 LGN e
A Syl daalall ) Al Akl (Bot e gdia g duslaiaYly
Yeuo

Gl cgfi‘ aaladl B0 ¢ ) el Al acds Ol slaall S e coliveg Cagia idadlai
] B geide &

Gl o Y Gualadl 303 Il MaS) aca g e sleall 3S e celine Jlad ddailak

sLal) Ay iy ASend) 3 gall Ala ¢ (W) saaiall 4D de) )35 4,361 daliie
YOOV lllay ¢ Lagy ¢ Aalaional) Asatil) cilanf galad ¢ duilal)

http://www.fao.org/3/19540AR/i9540ar.pdf.

(S5 WaBY) and (o) 5 slaal) B Gl palaa ()5S) A ad el
Yoo cJAJY\:\MBcBJA\A]b:\L\JJ”‘LAS

1S RN gl Al ja (0soals (L50) ALED Gessl) de dan
ALY il Hall aud g aBY) g Mlal) anlill - 7 g b Aliblaa B Saud)
s'é)AGJ\ JQ\)J:A\ ‘;\M\ Sy S e s&gﬂ:hﬁ;}[\} 2&3\..435}(\ Qh\)ﬂ\ YEPI
N1V yagac Yo

dpdby yan AAlial @l sasy il G5id lea el o8l Asall 555
Ul osy siie Fliall il Agolaal agiailh dlaling ol o8 LAl ) i)

ARRE AT
(AR Gl el B &S AalaBY) ¢ gidd) pUad ¢l SN FOlainl 5 Ae) )l 5,0 s
Aalisd slac

Jaall @l a5 i (yalaiBy) G edldl pUsd ¢l Y #Olainl 5 de) )3l 5 ) )
Adlis slaef ¢ ey 3l

Aol ) cdaaiill s A3 Gigadl Gadaa ol ) Fainl g del )30 505
Yoda e o YoX s dalaieall Ae )y ) Aatill dasall

IPCC (Intergovernmental Panel on Climate Change), (2007a).

Brussels: Intergovernmental Panel on Climate Change.
Climate Change 2007: Impacts, Adaptation and Vulnerability.

World Bank. (2007): Making the Most of Scarcity, "Accountability

for Better Water Management Results in the Middle East and

North Africa". Washington, DC, World Bank.

ISSN: 2537-0804 elSSN: 2537- 0855


http://www.fao.org/3/I9540AR/i9540ar.pdf

e | B o) ] Juidly sl ko
e S gl ot 5 et i
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Sustainability “ A Media and Communication Perspective on
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ABSTRACT:

Date palms have been associated with the lives of locals on
the Arabian Peninsula since ancient times. Palm dates have had
an impact on the social, cultural, and economic lives of the
people in this region. Dates were one of the most important food
crops grown in the ancient valleys of Arabian Island land. This
study sought to identify the National Center for Palms and Dates'
efforts to improve the sustainability of date palm cultivation, as
well as to investigate the relationship between media and date
palms as a national identity for the Kingdom of Saudi Arabia. To
study the problem and achieve its goals, the research used the
analytical-descriptive approach. The study concluded with
several findings, the most significant of which is that the date
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palm has been associated with the Arabian Peninsula for
thousands of years. Furthermore, media and communication
have an impact on the formation of national identity in the
Arabian Peninsula, helping to reinforce national values.
Furthermore, media and communication play an important role
in protecting Arabian Peninsula countries' cultural and
civilizational identities from globalization and its negative
effects on Arab societies. The study suggested that national
media should focus on the Kingdom of Saudi Arabia's cultural,
historical, and civilizational heritage in order to strengthen its
national identity, which is inextricably linked to date palms.
Keywords: Media, Communication, Date Palms, National
Identity, Arabian Peninsula
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Abstract:

Oats (Avena sativa L.) are functional cereals widely
consumed worldwide and have recently gained increasing
attention due to their numerous health benefits. Oats are an
excellent natural source of bioactive compounds, including f3-
glucans, and have broad application prospects for the
development of functional foods or health products for the
prevention and treatment of diabetes. Oats contain proteins,
peptides, amino acids, starch, [-glucans, dietary fiber,
polyunsaturated fatty acids, vitamins, minerals, polyphenols, and
oat avenanthramides, and exhibit antioxidant, antidiabetic,
antimicrobial, anticancer, antihypertensive, immunomodulatory,
antihyperlipidemia, antiobesity, and cardioprotective properties.
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8 Ui U A pmid e Jasmy @Al SIS L) Cadlay il sSall o2a
Oasa Ol sl A J o Paudel, et al., (2021) ol 5 <l gaall a0l
L gL 3l dula )l ) 25y 40000 LSS dgiaall il )
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Bl oda () sS3 3B (elld may pdll 8 Gl i) (5 e @y sl 5SS ISH T Al
LSS Qg e L) LS ilie sl Laling Al GV 3y ey
.(Gupta and Bajaj,2017) s _pll sabas

oaddd Al AN o oS8 o) Jaisl (e o Varma, et al ., (2016) s> WS
Lol Lttty daii je pall (A 0 saall du e i gl A Ll ALED GUY) L
) ama 5l 5l Ay ) jiall (mleally g i sSU Galiaial Q5 e
Ga J 38 i gl o ) el dpaall il pal) Gy s o e a2 e
Ol cadi ag (Gl e A A gidl) LS yall e aaell dga s can L DL
ol el LYl e b Sue dadle a s ool 8N aliil wiey Gl sEN (s
pabiaial o JIE OIS IS Wl Y ldg (o saalls dyie din g ga Ayl ie )
530 Gaob oo Ll s 4yl jiall (alea¥) s Jis il Sl (alaial sile)
.(Paudel, et al.,2021) 13l (o camgll leall il gina da g )

ol el e LGN Jie daaall JEY) e aaadl ol oAl LAY Aniasl) cald
ial e (Wehrli, et al,.2021) dieudl s (g Sadl s & geall due 5Y1 5 )
) eomgd Sleall dae e LA AL e ANl GLIY) e (s )A
a5l e Gl N G 4y e el el G (s 3ma5.(Marlett, et al,.2002
LS (zhang,et al,.2021) saxall & aadll Gubsal (e W52 ad 55 il dlle
L) Jalis & LA AL e LIV Al culaiall @il se b o S
.(Otles,et al,.2014) plakall J\ii
: Main ingredients of oat cereal ot sl o gaad A ) <l g<al)

Oe Gl 308 ST callall (5 siue o Aagall gl (e ol s

Dbl OS5 cla)l) g i ) Lia oSl 5 bbull Jie Aty i e
Lain %3-V.0 dla)ll ssinas %Y sSllls %Yo daws Hobla el
O(Y.Y-1)-%(2-).1) midie (585 sl 58 8 3l g sl (s sima
-0) Ay sl e %(Te-Eh) o Bl siad g oo sl e
(Grewal, 2016) < 3 (e %(¥

Ol Adida s 335 5 ) e 5 5 (e gl ds ()5S (Lm0
AR5 G5l ey Sblull e LSy o(1)dSS cutinlls el sadl 5
U (e 5 ppiaa o) ol s o sl el sudl o s a5 elge An LA Al (<5
.(Pori, 2020; Webster and W00d,2011) Ay 4l siall il i 5

LIV G saall s g KI5 il gl (e dlle A (e AN G Sy
32uSY) Cilalian 5 alaall 5 cilipalindll o oL o2l ALY e LIV ol sall ALY
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5 Al gl GUS el (e de 5t Ao gana e (o585 WS (lvanisova, 2023)
; Varma, et al., 2016 ; Klose _iuwYl dasi all il sl 5 (5 jundSl)
Webster, and Wood, ¢ .(Sterna, et al., 2016 and Arendt, 2012)
50 %Y 5B %) E 5L %1 s e o siag a5 0i(2011)
Al GLIVL ) of gine o8 Ol il 5 jnadd) dicall o LS| oS IS Ly 0 ¢
daaliy el i 8l ) e Stab (ol A AL S SIS L) Al
Y sl Jia 5 AN A il il KAl g gl sall

Lie Tame 4558 i) sie 412 4S5 e ALaSH gl Glasd (g ing
Aty AgiaaY) paleadl ua (5 siue ga 33sall e g alls <l a5 SU
(Hamdy, et al,.2021) dxsiall e dyiaal) paleal) e 4lle

Ik o wad Bran

< A-2ucen — i
Armbercayten ‘Aatnansm BT S Pa icam
Pranoics Phsoocs T R L ey — Seed coat

X PR = =,

HAlsurons

@ce ~
. . . ~Sub-alewrone
‘o
Endosperm - - o ¥
.el ‘0 %" LErndosperm
A o. L \ ot .'..‘ . o® Erdosperm
. 5 ® (/\\
= f Germ
"-.. ]Erd»wrn
\ ]D@:Ia(ad ayer
Compaue swch grancie { \

Sngh siwch grande f |
® Froten |
e Upa

Py

Adbiaall )8 guil) Al jeday Al ()l gl Aad a5 aaila (V) IS
(Grundy, et al .,2018) (s)usudl 5 cpinl) s A Jia)

:Oat bran and flour — olésdd) Aaiy g8y

OSHI Lll g oo o) e Adlle dnd o il gialy gl g iy
@ sing LS dandiall pe Agaal) (mleal) Gl i Lay goaall o LaS (s 5inag
G Qs 58a Al a5 O (S AaiaY) (aleal) e dalie GlaesS e
Laleall g Al ual) al &) Cppeead (e Slcad Au13ad) atad 30l ) ) Adaiadl A
Krochmal, et al.,2020; Kudake, et ) zitall uallda o5 50 claall e
.(al.,2017
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Ol e ol il 38y Jleid o Lapvetelainen, et al.,(1994) 83
Osls el aan 33L ) Ge Sl cpaall LS (g s slall paliaiial (0 ) ja
Cpaad) dglallae (aldas] g Laiy ¢ galad) )

@5 sl Sl SUaill gl 3y adn el Al Jlagiad (o
O e sSU i a1 )1 o (0 5ilay (aAl) el AiY) 2 (sl e (et )
QS YN Jo IR el g oIS IS L) LR AP S P FRELEY ‘?ﬂ\gj
Jsis (Krochmal, et al.,2020)¢ sdhall (sl 383 e (Jo YVO-You)
Oaig ol s Ladll e W) sine e Slcad dall e SV ¢ adl Ay sdall elay sl
Cilisalidll 5 Galaally dxie el e Slaad (Pori, 2020) S 5S-Gl 5 ¢ sall
.(Grundy et al., 2018) 4l jlaa & 3aaaiall Ly Sl 5 Y gudll

el s lad e gl giad Cilleal (o 51 pite gb ol gl ANAS L
Ralla, et obsall AL e daiiall GLIY) Ll 5 daiall GLIY) e g gias
Ll sally clindlill o 1yaae gall Alas 25 3 (al,.2018)
[ (Y.Ye IA) e (it Alas a3 (Bai, et al,.2021)s AY)
e Al Gl e Ll o585l 300380 G sl e a2 ) e
Olsall ALEN Al GV e a8 ) e e /ae(TY-5) 5 clisall AL
Ospall dye gl gall dlas el e 3 0e (Vitaglione, et al,.2008)
.(Bai, et al,. 2021) <t Sl 5 IS IS Ll g el gl g i 5 yall g 400 2a)

Oisll e ST e gl s o) Webster and Woode (YY) om
Glisal g Sl g cpnlall g Y 51dll g B-glucan OIS -l o gaall
o %V s o elysall e dpa plall daudall 5 (8 o8 A5 (g a3 4y jlae
Dlas (B ol sl s sl Laaly Adagi e oas QSIS Ll (5 sina lea)
) (Yoo et al .,2020)¢)x sud) 4da

b Sl gl e aall Tae 06 8 Al JaS o el s sl ¢
o2 (o gy A el ) s LIV o3y 428V me i o LS caall
dws of (Harasym,et al,.2018 ) Lt Jif awdS Jalra cld 4929
Saka,et ) ©:) i lépall Aas A Gl AL e ) lsall AL el
sl AL £l GLIYY e ol sl A (6 gime o e Slmd (al,.2021
Uiy sl gAY sall A8 e el (OSGK Ul dalk)
- .(Sakaetal,.2021) Y

(LDL)_ball Jiaall o5 gl sl (55 3 Laga Ty (b gl ANAS Calig
N el G e 3)ladls  (Chatuevedi, et al,.2011)
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Gl ol (B A gadl) Ao Y15 Qi) il 3aS KU J g il S
o <l yall iy 3 (Dona, et al,.2020 ) dadagdl bl k) (e () silay
AL g b gale JS0 (mids Al LW aa dl jaadll o Ul Alas
Y 8 Tl s ey 13 5 AHESH (i aall (5 )5 ASH 5 sl U
.(Chatuevedi, et al,.2011) a&i yall J 5 yivad &Il 1a ja

A Al LA (6 ol il AT saaal Epmaall 3150 e a2 ) e
Al JB JSY) Basa s A e jaS IS5 i) saaill s auSOU (lé )
O sl A5 (5 gind 3] Balall adg) oazal YD el (e )l sl AR ay sl
G b adlii e et 5D a o Blas sSas gaall e dlle Lo e
O Y1 50 yall da )y pla )i Al gy de e Jlaii )y ALIS) ()l 5l
Jie bomaa cliia ) sl 5 s dgas galal iy AW Ll
Qalill Aoy ) Al 8 o ) Amaall (mleal) s i sl s gty
Glabiae alaas e il A g gas Qb (Bai, et al,. 2021)
et 3 Talias Uali Led ) A giadl) LS HallS cduadl 453 o gall 500SY)
Slo Bliall 8 5auSY) cililiae Jand 3 (lasal) 3as JalI sl (e
Osadlly Gl EE aals Aabadl asEl) Gladie )
3a.SY) Gldlias 1l Jadiy (Chen,et al.,2002 ;Peterson.,2001)
el LAY 5 J g piaall 5 Jsa 33 oS 5ill 5 g oS sil) 18 5500 ANAS B 52 s el
oSar il (Holliday, 2006) <Lisldll sl s cligis oS50 (s
Chen, et LS jall o3¢l Laga Ll T jame AN aa ()8 8l Dl 5%
(al., 2004)
D O g gt el s )

Gl gl Al pa g I el Sl Laall aad ¢ LAl - i ja g S0
Giisllly Hoblall ady (Ul dn 0)y Ga Y(00-Er) Awds Ly
Aadll a3 8 seludy LIV Ay JSG Al W e g oSl ) sblusadl
.(Barsila., 2018; Kumar et al.,2018) 4.3l

Upgans Lenaian O ) a8 A5 < 0 SIL L a5l 2
Ge spy oJaill llee e adll S 805 e deny ) Lail) dala
Glall sl (Maa) (e 90T+ ol La Jiay ) (8 5lll A Hl) il a0 S
AN T i Joeal) oda 5 K0 sl g 5 olaa¥) e Ll () K8y cdaall
gl A3 )k Al 4apdl Gkl clall (S5l s il ge dadlll
;) %(1e —B1) o gulsb sl G Ll ggae (8 Al 5 seans
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Zhang et al ., 2021; Hu, et al .,2014 Doehlert, et al .,2013
.(Sunilkumar, 2016;

.(Ngemakwe and Hermaan, 2014)s!x sl 3 5 S duyy Ll aa g
dabinae o33 sl W o 8 Arendt and Zannini,(2013) 4 L 13
L s eouiSosballs Dshad) G goubad S0 0S5 (55l el sudl (8
e Aglad) ol Aa 50y 5 shad b sl ALl Lgia 5y 8 (ailad b 5l
.(Punia, et al.,2020; Singh, and Kaur, 2017) cs_AY) sl Ly

) ool magl) (e sl i anagll T b Unas (a5 (A Laall (0 5<3 elal
@\y\.ﬁu‘\_}\&c (Aaad dmdhww\mu&c?‘@lwh&
o 5SS Gllay gl g e Lol o i) Lol 5 pimgll (kg L 5 aaiag))
b damn Qi auagll oday Wil Wl g 3391 Sl Jlall e 338 Y Jf
o Laall Sall S i of i &) (Zhang |, et al .,2021) 4&8a clasY)
(Li et al., 2016; Tao et ¢l Ldda dl) (ailadll Je 0 A Al G gl
Ge yaall L aS IS g s iSoshaY) of el (el 2019)
Adade ba¥) JS Waiw (V0 M) adine G s Ay domalll Judld)
2o O)ss Auludl Alysha g 558l o il 2ae dga s pe saS aa ) daiie
BaeS ae %(YYIVY0) shal e Bl lasdl) L dglle () ) ral
Laallo g saall Cltiae 5 de aiall JEY) (e b spia

IV (s sinall caalatill (o il giane B30 ) (e JS Lol Ay el (S
Lyl gl Alagsall 5SSl el e AsSall Apdll Judldl s
Dsba¥) o€l aa 30,3l Qo 038 Ladi 5 (o0 1-4 ) &35 (0 Fadems 5SSO
(el Gkl 8 (016 ) g5t e A sSOIS Tagl ) Al o (S shaa¥)
A Al (s gl Wl ¢ D (5 sinall Ay Jiais AlalS) Ll iy a A
JS (5Ss s5 Aa e il A ASLa) S shal) 5 8 (e S
.(Nguyen, et al,.2019) lrans

Seldag sl g adlnly sl pabald e 46 5 peal) Ladll cilaal

zUai Al (Cornejo-Ramirez et al., 2018) s_.SH Laall ¢y 45 i
(Koch o ) ledsail Jshal gy Jef sl sa s jo 5080 Laall il
e Ol sl Ui o 4 J3e Bertoft,et al., (2008) sl .and Jane, 2000)
Judladl e 308 AaS e g ging sl L o ey el Wiy 500 L
3 i sLeadU Ada N ALl g oS AL ghal) JuSlall (e AL 4aaS 5 3 ppadl
Shewry et al., ) Bld € d 00588 I JshY) 0 shad) Judls Jaad
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D18yl Judall Jaa () 25 138 5 bl Judlully 45 3e (2009
ou IR &e ISR EGA | 3)\#\ Gla e 3)\);1\ w ML@)&:
Lol 50 A (e elall il o A sgan Jasi 55 (S shia¥) (o 8 el JusSladl
Jeaii ¥ S shal) (e Ayshall Judtdly 5ska¥l O Con (B i g2l
el CpoSis Aa gl LAl bl Bl ¥ o Y pldl el yY)
(Cornejo,et 4xii b il (5 La¥) Judl 5 paall 3 s Laall cilinal
.al., 2018)
sl

L) ) Atiad) GLIYI Jas (JSOU Aadla duils o jal oo 4idadl <ty
Aty sl ity colan¥l LS Al LS 5 T 3a Lo et oy A1)
Lo sl yaill miy olosAll ALY ye 5 ol g3l AL dglaadl LIV (e () sie
Al 3 ypad daal) (mlea¥) 5 <ol Jladl @lld 3 Lay 4 ) Cladiall (e ddlide
Rezende,et al,. 2021;) lguall daa Je Jla) JSG uSans Al
.(Rebello,et al,.2016; Butt, et al,.2008

o2 siy ey celall LAl AL Asiaall GV e OSGK Jlil) asd
b OIS IS L) aa gy (8 sl 8 i ) Jladl) Sl s 5 aaniall Al
(Ml e %p(3-T) Ao IS5 opoal¥) ik A alad I3 Gl
Lellaiy o)1 sal) 3 W e Sy A8 olad) (& Jlaii ¥ a0 S o
ALl 5 jual Aian (amleal ) elaal) 8 52 9a gall duandall | lal) 3l o
la¥) 8 b il 5 slally Bl s e gAY Aiiall GLIYI Jars Laiy
(Paudel, et al.,2021; Zhang, et al.,2021; Abrahamsson, il
2020; Hu et al.,2015; Klose and Arendt, 2012)

(gl B8 e 9 5 5 5SSIN Claa g e S yadd 5 e 3)le SIS W
Ll dagall iganll (any s LSl Galladall g Shadl) LDA o) s 8 Lay
¢Y++V «Lazaridou and Biliaderis) gl 5 ylaglally pedll g old pall Ji
ale S Alal) gl e QSIS (5 gima = 5 55 (YA ¢lorio et al.
ae ALY 5 (YY) Llasalls (V.¥=r A) 5N (V.e-e o) malll b
o Ohsall Q8 ¢ 3204710) YaoY 5 i sl L (slall 8 lsall QB ¢ 3a04AY)
¢Y«+A Wood and Beer, 1998) (wila hsae) v+ /a2) sl 8 (sl
obas 8 aalgiddl S Wally (Bacic |, et al.,2009 <Ragaee et al.
Shdll o Al 3 jed e galdiedd) GG Wl ) Y ddaliae JSLa dalids
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5 () eF)lin Adlida yeal gl e dasi jall 558518 D LG 3y ISl ae e 3 ke
) .(Herrera, et al., 2016) (V<)

L %1 dowiy (LA ALE e Gl o ALK ()l gl a5 gins
1-)ikliaal clas ) 25 (Menon, et al,.2016 )%¢ » Gy ol 53l AL
degs ylae arabinoxylanss B-glucans s B-D-glucans- (1-4)¢«(3
Ahmad and ) obsal ALE e, Gbeall AL Al Gl
L la (el AEN LYY e el A e 85 s 5isy (Khalid, 2018
O S Ll <LS e 223 (Van Den Broeck, et al,.2015 ) s csally
Ol pall i Sa ST e Baal s oY) LA (a8 B3 sall Gl 53l AL
ClSall e de sfte dphad Allu e 058 gl s G o s o3
sda Aagiiy Al a4 Al Bamie Jalg p dasi 3 D-glucose iy
Paudel,2018; El ) maell ALE e (S8 SIS Ul GlS ja o dayl g )l)
0 %(8.1-4Y) e piaddl gl gl s iy (Khoury,et al.,2012
{(Welch, 1995)%(A.3-Y.T) e 0l ol s (5 sind Laiay ¢S IS Uil

Ay pall (8 g i SI Ao (eds ) ol sall ALl da 5l LI (S
AN e GV 6 siad (Singly, et al.,2024) JSY) 2z adll & S IS
cna s e sy isllly Aypdall pe i Sl S Gl e ol all
ot AR Y aiam Le Bale ey sl jiall (aleal) paliaiel 4i€ay o saall
Ol aaa 33h) (B aaly Las obially LlEY) e dlle 308 (Al 4L
.(Manthey, et al,.1999)

k_ﬁ\:\f\ﬂ" u\ Y44V ‘).._1\_\.1“ @ ( FDA) :*-\S-}‘)A\}\ c\}ﬂ\} ;\.Jﬂ\ ISJ\.A‘\ Qq.)\}
paddia SE alal (e e aS Gl sl 38a e juae Sl elall 8 Gl gAll AL
QI al el eyl ha e JiEy 8 s Sl dadiad) (el
G 43l 455 51 o) all 5 6131 3 ))0) &y 8 WS (Kerckhoffs et al., 2002)
ol & Jy il QU (it 8l Gaa) Ly QUGS Wl (e o2 7 Dl
GLINT e e v V0 e J Y Lo aladall 8 JulSH Gl sil) g el (e Sliad
.(Ruxton and Derbyshire, 2008) “as J elall A Gl 52l AL

Gy add pal il o gall Aelia 8 Tay yie Lolaial oS L) Gday
daaa o saaed) saiall o )UT cans Loadl o805 ¢y sl) e Al i) aailiad
DSl (s e (et g 3208 Balizaal) 3 gall g J g jied KU dd e ccglasy)
a3 3a3xds (Zhang, et al.,2021) dsxall |l adasi e Slad Aol
o= (Crittenden et al., 2002) aaedl ausiy Ol A adall L o<l
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Feldheim and Wisker,2000) slaa¥) & gyl <y Jdis (DA
Ol (o el Hhalae Jilii el (e 448405 (Bangar,2011;
G OSSIS Ul Al LS dlulull 5 yual dgaall Gl # )5 sl
.(Bangar, 2011) Js i s (abiaial (o iy Ml 5 laal) da 5 3 apkais

Aol pailadll o 2l s padaiul) ke 5 Gawall jpzaadll i
QS SI -Uall (Glsall Al g o lall Jay 5 5 )08 5 Ao g 5l Jie) dadala sl 5 4l
Uil deeaall A0l cilatiall daall claall 8 Gl ) ss L
Gkl die SHK ) padana) ok Ll 8 RIS
(Liu,2017) 4ilbaassSl 5 450 5l Gaibiaddl o doay Y15 4358l 5 dpcaalal)
& o oS 2 Gk o g 4l ) (99) (Ahmad.et al.,2010) UL
O o el ko3 el lSHS il sl Gadaiy)
Gob e JS clliy sl sab)y ) ogas of oSe A Ag k)
Aan OY paldiuall SIS Ll da gt e Apaadally 4l Qadaiuy)
e dals (Aoall s i e e 180 s o Sy 53l A gaal)
(Liu,2017) (Ve¥) Ui Jadl 5

il okl sda Calindy S Uil aMAilY 5ok ded cllia
CadALY s sl adaiuayls ALl sldl (adAILY) Ay
/ ASsall 3 lasalh padAtyls clldl GadAtyls eV
o 4,a Panahi et al. (2007) s .(Kaur, et al.,2020 ) <5 Saall
Liall a5 50 o Oy ean 3915 Alall (3 hal) Jlastinls daliivual) (SIS Ll
el lae dpal i aaany cibaiad A 1Y) A5 kil daliiudl GISK
s el 8 Ldlariad die JSY) amy aal) 8 Sl A Gauns
Proteins and amino Q@ sdd) q gaad &35 (alaal) g cilisi g pal)
: acids of oat grains

8 jaae Aifis y AaS s Ol e Adlle A o USAl g (g s
e sind Gl el ST e glsal) ad s (Alemayehu, et al.,2023)
DA o gl Jaalas Gn e T3les Uiy g Tytas lasal) axb s ol
Y L) (mleal) (e aailiad s %(VV-VY) Gn sl e ol sine
Ll eV s o saadl e O Ll Litae U g€ gl gl (g Jas 5 Ul s3
Onbaall 315391 i e @Dlindl Llia Gl gl (e Jand i IS0 (4 0518
) s Cipa A ool B sy Anedag)) Gl ki) e e
515k 3 (Shilpaset al.,2023)ee) ) 0 sl @35 A Sl Ll
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TP 1Y i) (14 o lapil| el LS Aty gt/ vy

oS S5 58505 (Y21 2) G 88 AN ) 2 G s ol e (53 6 s

Loty (i gyl (e 95V Y ‘_A\Pésc\m}d\d}m.am%(\‘/\ \“\)u.uaj\
Makinen, et %(Y1-YA) e (UJJ,:\N\} 3dll) Jadis Al g ARG (g 933
s sl Al e lasal Giig e osSh bl Sy (al., 2017)
%( ) °- £) Gl sl %OV Y-)) OtV %(/\ V) Ol e K
Ml (il oAl s 9 Gl SIS 22 La () v ) i SISU
.(Nieto, et al,. 2015)

Wo(Y+- 13) 2535 05l e (sl (s sime o Paudel (2018)css
Lt e (g it b pll) sy ()5 00 sty (piad) 8 Llle aal g% (531
e s sine N peY sl e Aaiiia By Gl sl 5 Cpe ) e Ale
Qs Gy 8 MLy Colgm 51805 Gre L A5 jlee S8 (D) G0 (5 e
OeY 5ol e Adlle A e g 5iad (Al (5 AN G gaadl (e o) 40138 A 4]
G g Leilie de T4 2gany sl 3 AnY) Galead) du IS
.(Paudel, et al.,2021) ¢ A ddiall

Peterson,(1992) _S3 ¢ sl S il saill dans gk e Talaied
i 2 GAY) il G Oy A el o ssind lasdl) s
<@ .(YU, 2018) %Y £ M oisoall s Jual o S Ll 5 Alnall il
Laiy () V-Y) oaalls 9(Y0-)Y) Adaially O() +-V) oigl S 50
ST Lseall Jsdy %7 -YY) oV Jie cld il e ol sinay B
Zhang, et oS3 L w5 (Majid and Priyadarshini, 2020 ) %(€+
1 Sale 22 Lgld Gl e gl i s e L cuaasal, (2021)
Aokl b Lot 1Ll 5 53 ()l 53l AN il 5 ) of I3 2000500 Ciliglal)
.(Makinen, et al., 2016) duinll (ailadll o Cpuadgdyy 2l

Q8) sl a5 e sane @)l ) GlsEN (is Caial (Sa
Ol sl J) cls IS g (lall 8 b 53l Ji8) a5l 5 (el gl 8 )l 2
(Raidall Ayl eaSl) Jllaall 8 ol g2l JU8) (e 55l 5 (ac) gl 5f GealeaVl 3
Cara’ Cuea ALl Gl g ) Cavial NTRON Ulle 3 (Rasane et al., 2015)
Arendt and) ddiaadl clyddl g ol Ledld G ‘Osborne
I Ol s s e oa sl i s g e %(Ar-2 ) ol (Zannini,2013
(Pori, 4aldl dilaall & (LAl AL a5 ddlidse 3aaaie Cladiy e S5
A Ay et syl 8 oalad JS5 iy ul) w38 aa i .2020)
. (Immonen, et al., 2021) &Y
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V) ey A5 elall & Lo sl AL i g yall (pa g8 9 8 i) O ol Ll
Ge Adle At o (g sing sed (SN (B sl o sine (Mlaal 00 % (VY
i (0l s 5 Com sl 5 G s oIV 45l (mlea!
O S (oY) Y5 Gl culan KIS (5 AN sl
2225 Al 5l (ae V) Galliad Gl Ul Guiadl (8 a5 Lo LIle (ae salY)
. (Klose and Arendt, 2012) 4 s> 5 oiadl Jala

oY) of Makinen, et al.,(2017) s Chang, et al.,(2011) o IS 0
e Y%(V0-8) Jiay gilly (sl (8 5,05 Clidis ) (JU ) (O 50
Cagoby Cilial) AL i ull s CaliAT s sl (6 gisa Jlea)
Pori, z==s WS . (Immonen, et al., 2021)u=daiuy) 45,k saill
daa o) (Sars JSEY) e %V B s JlE Gae¥ 5 o (2020)
Slo singy sl e a8 ey sl AU dayl g N IS8 o 050 J Y
sasla (e ol sine (5S Lain Aalud) Al Gmlall e b sea il
gt Ol SIS 5 laals 5I<l)

4535 das S OB Gsine e %) ge B QA5 B iy
dpdaalall dallaall 8 Lo e GLsall 8 Gl K1 ¢ gills LS 4 s g 5al)
(Pori, <u Sl 48 jual gV olSE v Ll gl & gy sl
O 53l Csaa 8 0055180 308 (4 (Shvachko, et al.,2021) g5 .2020)
SN e A il 5 A Y allextind (Say AN ae/aale + Y ey
Gl ) e Ao sanay il b Ui e daacagll bl el (i e a3 3)
Cnll (B s sall Gaa¥ sl Ga LS ) GlasED S8 s GaeY 5l cansal
sard) Saine L Tiaae dleny las il s laglall s ddaiall Jia g Y
brahim, et ) _S> L (Holliday, 2006) “esagll cili bl ¢l
Y5 n %) 05 Ol sl %A e (ssiay Jsal G5 w of al., (2020
Ol pall 8 5 giall dpiaY) Galeal) b Lk Caasall 96) 5 Gulii s 9%
Ll el e 305 ke ) Adaie J8 (e Lo o sal) A3l clalsiay)
(World, 2017) o siisal)

A0 Glo (ging 4l aa 8 LaY) Galea¥) (e 4o ity Gl sl (5 sina Ll
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s Cpaiiing) s VT Gl o callal) 5 U Jie Gl diwt) (alal)
Liali IS 5 piian SV el 8 Lay Ll e A Galea) e

ol die Lpaal ST sl Gl dnel) Galeal) S 5 e
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s ) (e Bl 5 (o g A 5 DU 5 (30l SISUS B0 il alanl (g0 0550
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oalaall e e clsine el Ll 3 oA Gpally 5 lie dgad)
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.(Shilpa, et al.,2023)
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.(Leszczynska, et al.,2023)dkaixll
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e Baaaidl Adaall (mlaaly) S L (%Y9) s 4usi n-6 £ 0
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PSR (RN IV POS. PO I KES (0 ¥ I CRP PP P R
Jie gale¥) e AL eSO Jasi s ARl () jY) Slsas M
Alsndl) Syl Leie cAualdll Qi gl el deleall AU 5 syl
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Quiality estimation of muffin replaced with watermelon seeds
powder
Abstract :

The current investigation's objective was to assess the seed's
functional qualities and proximate analysis. Watermelon seeds
were investigated. 31.0000+.57735% protein, 7.1433+.09387%
moisture, 22.0000+.57735%  fat, 4.4333+.33830% ash,
22.6667+£1.45297% crude fiber, and 12.7567+.42756%
carbohydrates were found by proximate analysis. The seeds are
high in crude fat, crude fiber, and protein. The nutritional value
of the seed might be advised for maintenance of a healthy diet
and daily allowance. According to the seed's functional
characteristics, the water and oil absorption capacities of
watermelon seed flour were 4.1100£.54836 (milliliters per gram)
and 4.8800+.60918 (milliliters per gram), respectively. The bulk
density, foam capacity, and foam stability of the seed were
0.6567+.02963 (g/ml), 10.1833+.42850%, and 3.5533+.29356%,
respectively, watermelon seeds powder had rather strong
capacities for absorbing water, fat, and foam. Watermelon seed
flour, however, has good functional qualities. The results showed
baked products like muffins could incorporate seeds. Sensory
analysis revealed that adding up to 3% WSP. substituted wheat
flour in muffins formed satisfactory consumer acceptability. The
results of the chemical and sensory assessments indicated that
substituting watermelon seed powder for wheat flour could
improve the nutritional value and acceptability of the final
product.
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Introduction

Seeds from watermelon (Citrullus lantus) are one of the fruit
byproducts that is underutilized., the watermelon, is a member of
the Cucurbitaceae family. Evidence currently available indicates
that the proteins in watermelon seeds have good in vitro
digestibility with fewer antinutritional components, the seeds
have a modest amount of micronutrients, and they function well
(TTak, and Jain, 2016). Because watermelon seeds hold their
shape even after the pulp and skin are removed, they have shown
promise for usage in the food sector. After six months of storage,
the oil and fatty acid content of the seeds remains constant,
demonstrating the seeds' ability to be well preserved (Adeyefa et
al., 2020). The great nutritional value of watermelon seeds is
widely recognized; among their many nutrients are protein,
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vitamin B, fat, and minerals (potassium, magnesium,
phosphorus, salt, iron, zinc, manganese, and copper), as well as
phytochemicals (Braide, Oranusi, & Peter-lkechukwu, 2012). It
has been shown that watermelon seeds have high functional
qualities and work well in baking and other food preparations
(Nasr and Abufoul, 2004). The stated nutritional value of
watermelon seeds seems to support its use as a food source. The
seeds are extremely nutrient-dense and include significant levels
of proteins as well as numerous advantageous minerals like
manganese, magnesium, calcium, and phosphorus. Iron, sodium,
copper, phosphorus, and zinc will be present in the food. growth
of an able body (Adeyefa et al., 2020). Due to their flavor and
tender texture, muffins are among the most popular baked goods
that people enjoy. Muffins and cupcakes are both ready-to-eat
snack foods that are typically consumed for breakfast. for tea, as
an evening snack, or during other meals. Numerous festivities
also serve muffins as appetizers. Muffins are unique in that they
have a spongy texture and great volume due to their porous
construction (Sandrine et al., 2022).. Our goal in this project was
to create muffins with watermelon seeds as a value-added
component.

Materials and Methods

Methods of analysis

Materials. We bought the following items from a nearby
supermarket:

Watermelon, Ingredients: wheat flour(72% extraction) , sugar,
egg, vegetable oil, baking powder, and baking soda.

Preparation of watermelon seeds

The seeds After thoroughly cleaning the watermelon to remove
any sand or extraneous elements, it was rinsed under running
water, dried in an oven at 600 degrees Celsius for 24 hours,
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ground into a powder using a mortar and pestle, packed, and
refrigerated until needed. (Khalid,2022)

Determination of the approximate composition: A
conventional procedure was used to ascertain the contents of
moisture, ash, crude fiber, and fat.

Functional properties:

Capabilities for absorbing water and oil, bulk density, foam
stability, and foam capacity were measured in accordance with
the technique developed by Adeleke, et al.,(2021). Coffman and
Garica (1977) was used to determine the lowest concentration of
gelatinization.

Preparation muffins

One basic recipe, consisting of 150 g wheat flour, 85 g sugar, 75
g eggs, 75 g milk, 75 g vegetable oil, and 5.1 g baking powder,
was used to make muffins.

Before weighing, the sugar was first ground into a powder using
a blender, and the eggs were whisked by hand with a spoon in a
bowl for a minute.

After that, each component was weighed to create six
distinct muffin recipes (Table 1). To homogenize the recipe for
muffins and determine the sensory- appropriate level of focus of
seed watermelon, preliminary baking was conducted. Then,
using an electric hand mixer, the necessary number of eggs and
sugar were combined until creamy. The creamy mixture was
continually mixed in sunflower oil, and then the necessary
amount of liquid milk was added. The emulsified gel was
gradually supplemented with wheat flour while being constantly
stirred in the same direction. for approximately four minutes
after the mixture began. The last component to be added to the
mixture was baking powder. After that, the dough was placed
into muffin tins that had been oiled, and the oven was warmed to
210°C for eight minutes. After the muffins had been in the oven
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for two minutes, they were removed and let to cool for roughly
thirty minutes at room temperature. After that, the samples were
stored for additional analysis at room temperature in airtight
plastic food-grade bags. (Sandrine et al.,2022)

Muffin Characteristic Determination

Moisture, Baking Loss, and Volume Muffin were
measured utilizing the techniques described by Sandrine et al.
(2022). Millet-seed displacement was used to measure the
volume. The measured volume was then divided by the muffin's
weight (mL/g) to determine the precise capacity.

moisture percentage. The gravimetric technique was
employed to ascertain the muffin crumb's moisture level. Using a
dry, clean, and precisely weighed aluminum moisture dish, A
sample weighing 2 grams was dried at 105°C in an air oven until
the weight did not change any more.

The weight of the muffins dough and the finished muffins were
used to calculate the % baking loss of the muffins. Using the
following formula.

Baking Loss %=Wd - Wm/Wd x Y+

Sensory assessment.

Six seasoned panel members comprised the sensory
committee, who used a 9-point hedonic scale to assess each
treatment of the muffin sample. The samples were formed in a
muffin mold and subjected to sensory analysis for qualities such
as taste, body and texture, color and appearance, and overall
acceptance.(Asmita et al., 2012).

Analytical Statistics

The triple test results are displayed as the mean ~ standard
deviation (SD). Utilizing SPSS (2019), statistical analysis was
performed. Significant differences were found using one-way
analysis of variance (ANOVA),
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Results and Discussion
The chemical composition of watermelon seeds

The proximate makeup of watermelon seeds was shown
in Table 1. The seed powder had a percentage moisture
7.1433£.09387 %. The result was higher than the 5.98%
recorded by Falade et al. (2019) for watermelon seed flour and
lower than the 8.0% reported by Adeleke et al. (2021) for
Tamarindus indica seed flour. The ash percentage is
4.4333+.33830%. It was, nevertheless, noticeably greater than
the 2.98% reported for seed powder from Citrullus colocynthis
(Falade et al., 2019). Given that the ash content indicates the
concentration of minerals, The fat percentage of the seed powder
was 22.0000£.57735%. This was comparable to Kamels et al.'s
(1985) report of 26.6% for melon (or “egusi") seed flour. Given
the comparatively high fat content, With a composition
percentage of 31.0000+.57735%, the protein content was
determined to be the highest.

Table 1 : Approximate Analysis watermelon Seed powder

properties values(%o)
Moisture 7.1433+.09387
Protein 31.0000+.57735
fat 22.0000£.57735
ash 4.4333+.33830
fiber 22.6667+1.45297
Carbohydrate 12.7567+.42756

This resuits, however, lower the 37.36% for watermelon
seed powder that was reported (Adeleke et al., 2021). This
suggested that the seed powder will function as an excellent
source of protein and that regular use will support the
development of an individual's cells and overall health. There
was 22.6667+1.45297% crude fiber in the sample. Compared to
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the 35.85% described for Monodora myristica seed powder
(Adeleke et al., 2020), this number was incredibly lower. The
percentage of carbohydrates was 12.7567+.42756%. This value,
however, was higher than the 8.05% for Monodora myristica
seed flour that was published (Adeleke et al., 2020).
Calculating functional characteristics of watermelon seed
powder
Table 3. displayed the functional characteristics of WSP. The
seed powder had a bulk density of 0.6567+.02963 g/mL. .
Emelike et al. (2015) revealed that the bulk densities of
undefatted and defatted cashew flour were 0.2% and 0.1%,
respectively. This finding was consistent with their findings.
Nonetheless, the study's value was less than the 0.83 + 0.01
published value for wheat flour (Anne et al., 2020). When
handling and applying packaging materials for processing in the
food business, bulk density plays a crucial role. In food
formulation, low bulk density is ideal, especially for foods with
minimal retrograde. High bulk density, however, is a useful
physical characteristic for figuring out how well a given matter
mixes (Adeleke et al., 2021).

Table2: functional parameters of watermelon seed powder

Functional parameters values

Bulk Density (g/ml) 0.6567+.02963
Water Holding Capacity 4.1100+.54836
(ml/g

Oil Holding Capacity (ml/g) 4.8800+.60918
Foam Capacity (%) 10.1833+.42850
Foam Stability (%) 3.5533+.29356

The percentage foam capacity of 10.1833+.42850% in this
investigation was less than the comparable protein watermelon
seed powder report of 11.54% (Adeleke et al., 2021). The
stability of 3.5533+.29356% indicates that the seed flour's
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foaming capacity is not very good. The watermelon
seeds' ability to absorb both water and oil is seen in Table 2.
Watermelon seed powder exhibited a great ability for absorbing
water (4.1100+.54836 ml/g). Watermelon flour's low protein
content could be the reason for its poor ability to absorb water.
Watermelon exhibited a high oil absorption capacity
(4.1100+.54836 ml/g milliliters per gram). The varying
percentage of non-polar side chains of amino acids on the
surface of protein molecules may be the cause of variations in oil
absorption capacity. The result was higher than the findings of
Khalid (2023), who stated that the watermelon WAC and OAC
values were 3.20 ml/g and 3.93 ml/g, respectively.

Impact of varying amounts of watermelon seed powder
integration on muffins' physical characteristics.

Below is a discussion of how different watermelon seed
powder concentrations affect the muffins' physical
characteristics. The physical characteristics of the muffin
samples made for the study are shown in Table 3. The largest
specific volume of experimental muffins was found in level 3%
(1.2633+.02603), followed by 1% (1.2567+.00882bc), and 5%
(1.1267+.01764). It was discovered that the control muffins'
mean specific volume was 1.0367%.01453a. With the addition of
watermelon seed, the muffins 's specific volume increased
considerably (p < 0.05). According to Zhou et al. (2011), rather
than the number of air cells in the batter, the final cake volume
may be impacted by the batter's ability to hold onto air cells
during mixing or baking.
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Table 3: Muffins' physical characteristics after adding of
watermelon seed powder

Physic
al 0, 0, 0, 0,
propert 0% 1% 3% 5%
ies
volume | 170.0000+2.8 | 169.0000+.57 | 175.0000+2.8 | 175.0000+1.7
mL 8675a 735a 8675a 3205a
Specifi
c 1.0367+.0145 | 1.2567+.0088 | 1.2633+.0260 | 1.1267+.0176
volume 3a 2bc 3c 4d
mL/g
Baking | 16.0000+2.08 | 28.5900+.708 | 23.0000£1.73 | 19.3333+1.45
less% 167d 12a 205bc 297c¢
Moisur | 22.3333+£3.92 | 29.7767+.399 | 27.3333+1.20 | 25.3333+2.90
€% 994a 85a 185a 593a

WSP stands for watermelon seed powder mixture muffins. In the
same column, different superscript letters indicate significant
differences (p<0.05).

Muffin samples had a maximum mean volume of
175.0000£2.88675 ml and 175.0000+£1.73205 ml in levels 3%
and 5% WSP compared with control. The muffins in 1% WSP
had the highest baking loss and moisture percent
(28.5900+.70812% and 29.7767+.39985%, respectively), which
was followed by 23.0000%£1.73205% in3%  WSP,
19.3333+1.45297% in 5% WSP, compared with control
16.0000+2.08167%, and 27.3333%£1.20185% in 3% WSP,
25.3333£2.90593% in 5% WSP compared with control
22.3333£3.92994%, respectively. The addition of watermelon
seed powder resulted in a significant (p < 0.05) increase in
muffin baking loss. This finding indicates that watermelon seed
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had a higher water-holding capacity than control, which allowed
it to keep more water in the batter and prevent water vapor from
escaping the surface. In order to make cake, Khan et al. (2023)
substituted jackfruit seed flour for 10%, 20%, and 30% of the
wheat flour. According to their findings, the cake with the 20%
replacement had a higher specific volume than the other cakes.
Sensory assessment of cake samples

Table 4 displays the results of the muffin samples' sensory
evaluation. With the exception of the sample, the overall
acceptability ranged from 8.5700+.13555 to 6.5517+.43759,
enjoyable on a 9-point scale. Because the muffins with 5% WSP
had a lower overall acceptability (6.5517+.43759), indicating
that the muffins were rated as slightly to moderately.

Table 4: Muffins' Sensory analysis after adding of

watermelon seed powder

Over all

levels taste body texture color Appearance acceptability

0% 8.0667+.32626 | 8.0667+.342 | 8.3517+.30 | 8.6433+.179 | 7.6817+.2333 | 8.5700+.1355
a 22a 846a 60a 2a 5a

1% 8.3567+.30999 | 8.7983+.075 | 8.7917+.12 | 8.1350+268 | 8.5950+.1292 | 8.6817+.1097
a 21a 249a 42a 2b 4a

3% 8.6650+.15912 | 8.5933+.135 | 8.5033+.17 | 7.1783+.306 | 8.8533+.0802 | 8.4200+.4577
a 24a 179a 49b 4b Oa

50t 5.9333+.53333 | 6.5833+.454 | 6.9000+491 | 6.0833+.306 | 6.3283+.1547 | 6.5517+.4375
0 ab 91lab 26b 23c 8c 9%

ISSN: 2537-0804
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WSP stands for watermelon seed powder mixture muffins. In
the same column, different superscript letters indicate
significant differences (p<0.05).

Between the control and all the variations of the
watermelon seed mixture contained muffins, there was a
significant difference (p<0.05). Compared to other incorporation
levels, muffins with 1% WSP combination had the greatest mean
sensory score (8.3567+.30999), taste (8.7983+.07521), body
(8.7917£.12249), texture (8.5950+.12922), appearance, and
(8.6817x.10974) overall acceptability (Table 4.). Another crucial
factor influencing how acceptable a muffin is its color. The
watermelon seed powder gave the dark color, particularly at 5%.
The color score was not acceptable at the 5% substitution level,
but the taste score was unacceptable at the highest substitution
levels. Acceptability significantly reduced as the amount of
watermelon seed combination increased. As a result, panalists
preferred muffins with 1% WSP. The sample's taste received the
lowest score, which contributed to its low score. The majority of
panelists said it tasted bad and left them feeling bitter after
swallowing. On the other hand, the muffins with 1% WSP scored
the highest out of all the samples, compared with the controls.
Therefore, watermelon seeds powder are a promising addition to
new baked products that are high in fiber and protein.
Conclusions

The study's findings demonstrated that watermelon seeds
had a high protein and oil content and that, based on their
chemical composition,. The current analysis has led to the
conclusion that watermelon seed muffins are nutritious and
acceptable from an organoleptic standpoint. Consequently, the
results suggest that there is a better chance of consuming
watermelon seed powder in baked products such as muffins. The
muffins' physical properties like volume and specific volume
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increased as the concentration of watermelon seeds increased
while baking less and moisture decreased, whereas sensory
assessment scores like taste, body, texture, appearance, and
overall acceptability except muffins contain 1% WSP. Therefore,
watermelon seeds are an excellent by-product for adding
richness to muffins, thereby raising their content level. The
results of this study could aid in the development of value-added
watermelon seed baked products, allowing farmers to profit from
the efficient use of this inexpensive agricultural product.
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Isolation, purification and characterization of milk
clotting enzyme from leaves of Portulaca Oleracea (purslane)
plant against animal and microbial rennet in manufacturing

white soft cheese
Abstract :

The plant is a rich source of protein, especially enzymes.
In this study, a milk clotting enzyme (MCE) was produced from
Portulaca oleracea to be a substitute for commercial MCE. The
first steps of partial purification were carried out by precipitation
with ammonium sulfate (AS) and were the concentration of
ammonium sulfate at 40% gave high the enzyme activity,
followed by using sequential chromatographic technique of the
most active fraction on sephadex G100 by rate purification to
3.77, Yield with 6.59 % recovery. To the MCE of optimum
temperature was 40 °C and the enzyme activity was stable at 20
to 70 °C. The MCE enzyme showed the optima of pH 6 and was
more stable in broad from pH 4.0 to 7.0. Effect of calcium
chloride at a concentration of 25 mM gave the highest relative
activity of the purified MCE. Sodium chloride at a concentration
of 2 % gave the highest relative activity of the purified MCE
139.2. The metal ions at 1 and 5 mM gave activators and
inhibitors of the purified MCE. On the other hand, soft Cheese
was made from pasteurized milk with rennet from microbial and
animal sources. tow cheese treatments were made from raw milk
and pasteurized milk using purified MCE, the results showed and
it was found that the soft cheese making by MCE from plant
developed lower Moisture, pH and titratable acidity, while TN,
SN and TVFA were high in cheeses manufactured by MCE from
Portulaca oleracea plant and displayed better flavor and greater
acceptability than other treatments cheese. Increased rate of
proteolysis in cheese manufactured by MCE from plant extract
had a direct relation to accelerated ripening soft cheese.
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Keywords: Milk clotting enzyme, Purification, Proteolytic,
Portulaca oleracea, soft Cheese.
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INTRODUCTION

Recently, the demand for intermediate materials has
increased.Over recent years witnessing dramatic progress in the
production of new enzymes (Mamo, et al 2018). One of the
important enzymes in making cheese is Calf rennet (EC
3.4.23.4), which contains chymosin and is widely used as a by-
product of cheese making, this led to a decrease in the numbers
of young calves and increase of calf rennet’s price, Which led
researchers in this field to search for alternatives to animal rennet
from non-animal sources to MCE (Cavalcanti et al., 2004)
which would satisfy to be a good alternative in cheese
manufacture and preserve livestock. Moreover, led to much
cheese consumption the use of plant coagulant. Recently, the
spread of brain diseases in cows has led to reluctance to use
animal rennet. (Roseiro et al., 2003).

Rennet from Microbial source has proven its efficiency as
a suitable alternative to animal rennet, But for a long time there
has also been interest in searching for milk clotting enzymes
from various plant sources., This is because it is safe, harmless,
and low cost (Tavaria et al., 2001) such as chymopapain,
papain, papaya and carican which has been purified from
commercial papaya (Carica papaya L), Also, pineapple
(Ananas comosus L.), Cardosin B (Cynara cardunculus) and
(Bromelia plumieri) (Goodenough & Owen, 1987., Azarkan et
al.,1996; Zimacheve et al.,1994; Maksimenko et al.,1990;
Monates et al., 1990) Recently, the MCE was isolated and
purified from Moringa (Abdeen et al.,, 2021) and Solanum
elaagifoulum (Kholif et al., 2016). It was found that proteoses
from plant sources are of interest to many people from the
medical and nutritional aspects because they are a natural
product that is easy to extract by hydrolysis. (Silva and
Malcata, 2005).
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The plant proteases used in cheese making must have a
high clotting power with a weak proteolysis capacity (ratio milk
clotting/proteolysis) in order to obtain a good product and free
defects to test and off-flavor. The coagulation power of the
enzyme depends on this ratio. To hydrolyse specifically k-casein
(Jacob et al., 2011). There are also many proteases that are
unable to analysis whey proteins or analyzed the peptides into
amino acids, which makes few plant proteases suitable for
cheese production.

In cheese making from the coagulants from plant have
been used since ancient times in Mediterranean, European and
African (Shah et al., 2014). Also, Spain and Portugal more types
of cheeses are made using vegetable coagulant. Traditional
cheese making In Nigeria are used extracts from Calotropis
procero (Shah et al., 2014). Also The extract purified enzyme
from seeds of Solanum dubium and Solanum elaeagnifolium
were used in the manufacture of soft cheese in Sudan and egypt
Guiama, et al., (2010) and Kholif et al, (2016). In Mexico, the
proteases from plant are used As an alternative to rennet in the
manufacture of soft cheese (Gutiérrez et al., 2012).

From the previous information, it was the aim of this study
was initiated to isolate purification and characterize the milk
clotting enzyme from Portulaca oleracea and study the effect of
using it in the manufacture of white soft cheese.

Material and Methods

Commercial fine grade salt such as NaCl and CaCl, was
obtained from EI-Nasser Company, Alexandria, Egypt. pH-meter
646 with glass electrodes, Ingold, Knick, Germany.The
Portulaca Oleracea plant used in this study was collected from
Umdinar station in Giza Governorate, and then the Portulaca
Oleracea was powdered using electric grinder. The dry powder
(509/100ml) was macerated with different buffers to determined
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activity of MCE in this plant (Cheded, 1975). Fresh cow's and
buffalo’s milks were obtained from El-Serw Station, Agriculture
Research Center, having the average of cow's and buffalo’s
milks were as follows: T.S 12.41%, fat 4.10 %, protein 3.32 %
and ash 0.63 %. Microbial rennet Chy-Max from (Chr Hansen.,
Holding A/S, Boege, 2970 Hoersholm, Danmark). Animal rennet
from EI-Serw Station. Cheese starter culture of Str.
Thermophiles and L.bulgaricus. Were obtained from National
Research Centre, Egypt

Preparation of crude enzyme extracts with different buffers

To obtain the highest activity of the coagulation enzyme
from the Portulaca Oleracea, used the buffers were prepared in
pH measurements according to Gomori (1955). Moreover.
Three buffers (0.01M acetate, phosphate sodium hydroxide and
citrate buffer pH 5 and dist. water pH 6.8).

Extraction of crude enzyme in phosphate sodium hydroxide
buffer.

Fifty grams powder from Portulaca Oleracea were soaked
in a flask (100 ml) for 24 hr at 5 °C using 0.1 M phosphate
sodium hydroxide buffer pH 5 with shaking for the first 3 hr and
solutions were then centrifuged at 8000/g at 4 °C for 15 min, The
aqueous filtrate was used for testing clotting activity was carried
out following the method by Gautama et al (2010) and
(Abdalla et al., 2011).

Proteolytic activity (PA)

The PA of MCE was determined by according to Chopra
and Mathur (1983).

Milk clotting activity (MCA)

The determined of MCA was according to Arima and
Iwasaki (1970) the substrate (10 % skim milk in 0.01 M CaCl,)
was prepared and the pH was adjusted to 6.5. The substrate (2.0
ml) was pre incubated for 5 min at 37 °C, and add 0.2 ml of
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MCE, and the curd formation was observed at 37 °C while
manually rotating the test tube from time to time, and The end
point was recorded when discrete particles were discernible. One
unit milk-clotting is defined as the amount of enzyme that clots
10 ml from substrate within 40 min. Enzyme activity is
calculated from the following equation:

24 V,

Where MCA is the milk-clotting units (U/ml), Vs is the
volume of milk (ml), Vc is the volume of clotting enzyme added
into the milk (m1), and t. is the time span to coagulation (sec)

Protein content was determined calorimetrically at 595
nm using, according to Bradford (1976). The proteolytic
activity of MCE was determined by according to Chopra and
Mathur (1983). Specific activity calculation is calculated by
divide the determined MCA to the protein content.

Purification of crude enzyme

After obtaining the raw enzyme, the molecular
purification stages are as follows: Three steps for achievement of
crude enzyme extract purification:

Step 1: Precipitation by ammonium sulfate

Crude enzyme extract was precipitated by different
concentrations of ammonium sulfate from 10 to 100 %
saturation, according to Colowick and Kaplan (1955). Suitable
quantity of solid ammonium sulfate was added to the supernatant
and then cooling centrifuged at 8000 g for Y min. The
precipitate was collected with minimum quantity of 0.1 M
phosphate sodium hydroxide at pH 5.

Step 2: dialysis bag

The supernatant fraction was dialyzed in the same buffer

and pH using dialysis bag and kept in the refrigerator for 48 hr.

ISSN: 2537-0804 elSSN: 2537- 0855



Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

Step 3: Gel filtration by using sephadex G-100

After the step of dialysis bag the enzyme extracts was
purified by gel filtration method using Sephadex G-100 column
successively (2.5 x 40 cm) and eluted with same buffer at a flow
rate of 0.7 ml min-1. Five ml fractions were collected and
assayed for enzyme activity and protein (mg/ml) at 280 nm
reported by Dioxn and Webb (1968).
Characterization of purified MCE
Optimum pH

The optimum pH of the pure enzyme was determined by
replacing different buffers from 0.1 M citrate buffer pH 5 in the
clotting assay with the following buffer: 0.1 M citrate buffer (pH
4- 6), 0.1 M phosphate buffer (pH 6-7), 0.1 M Tris-HCI buffer
(pH 8-9) and Glysine NaoH buffer (pH 10) according to Gomori
(1955). The reaction was carried out using the milk clotting
assay procedure.
Optimum temperature and Thermal stability

The optimum temperature of the pure enzyme was
determined by incubating the reaction mixture of the clotting
assay at different temperatures ranging from 20 to 100 °C for 10
min. The enzyme activity was then assayed at each temperature
to define the milk clotting enzyme optimal temperature, In
addition to enzyme extract were heat treated for 15, 30, 45 and
60 min in water baths set at different temperatures of 30 to
100°C followed by rapid cooling to 37°C and analyzed
immediately for residual enzyme activity (ahmed et al., 2010)
Effect of CaCl, and NaCl concentrations

The effect of the presence of various concentrations of
CaCl, and NaCl which ranged from (0 -50 mM) and (0-10%)
respectively, on purified MCE was studied..
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Effect of some salts and chelating agents

The presence of 1 and 5 mM of MnSO4H,0,
BaCl,.2H,0, EDTA, MgCl,.6H,0, FeCl,.6H,0, ZnSO,.7H,0,
CuS0,4.5H,0, MgS0,.7H,0 and NiSO4.xH,0 effect on enzyme
activity was studied..
Production of soft cheese

Soft cheese was manufactured out as illustrated by Abdel-
Salam (2010) with some modifications from the prepared milk.
Cheese milk was heated 632 °C for 30 minutes, and cooled to
38 °C, then divided into four portions: the first portion was made
from raw milk using clotting plant extract as a control. Other
three portion make from pasteurized milk using three
coagulation enzymes as follows: animal, microbial and plant
(T1, T2 and T3) were applied respectively, the other steps
manufacturing of soft cheese were followed. The cheese samples
were stored in saline solution a refrigerator and stored carried
out for 90 days at 4 °C and cheese was analyzed when fresh, 30,
60 and 90 days of storage period for sensory properties,
rheological, chemical and microbiological.
Physicochemical properties

According to AOAC methods (2012) it was determined
that the treatable acidity (TA), moisture, total nitrogen (TN),
soluble nitrogen (SN) and ash contents. The measured of pH
values were using a digital laboratory pH meter (Jenway 3510,
UK). The fat was determined by Gerber tubes (Gerber
Instruments AG, Effretikon, Switzerland). And total volatile
fatty acid (TVFA) was determined by method to Kosikowski
(1982), and the value was expressed as ml of 0.1N NaOH/100g
cheese. All tests were conducted in triplicate conducted.
Textural profile analysis:

TPA was performed on cheese samples according to
Glibowski et al. (2008)
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Microbiological analysis of white soft cheese samples

For microbiological analysis of soft cheese, ten grams of
each sample were homogenized in trisodium citrate (3 % w/v) as
the first dilution, and then the following serial dilutions were
done in sterile saline (0.85 % NaCl w/v). The pouring plate
technique was used for enumerating microbes in the samples.
The counts of L.bulgaricus, Str. Thermophiles and total counts
were determined using MRS agar medium and the plates were
incubated anaerobically at 37 °C for 72 h. The counts of mold
and yeast were detected on acidified potato dextrose agar (pH
3.5) and the plates were incubated aerobically at 25 °C for 4 days
(APHA, 1994). Finally, coliform counts were determined using
violet red bile agar (VRBA) medium according to the method
described by Mabrouk et al. (2021). The plates were incubated
anaerobically at 37 °C for 24 h.

Sensory evaluation:

Organoleptically scored according to EN 1SO 13299,
(2016) method to Cheese samples stored at (0, 30, 60 and 90)
days in refrigerated for characteristic of appearance, body and
flavor by score (10, 40 and 50 points) respectively. Three
replications for each treatment were done and judged cheese
samples ordinary consumers and the specialists from members of
staff the dairy science, national research center.

Statistical analysis:

Statistical analysis was performed using General Linear
Model (GLM) according to SAS Institute (1990), Duncan’s
multiple ranges.

Results and Discussion
Activity of MCE from plant extracted under different
buffering conditions

For the extraction of the MCE, Portulaca Oleracea plant
in dist. water and three extractions buffers were tried to select the
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type of buffer solution that achieves maximum enzyme activity.
The results of the effect of extraction methods on the MCE
activity are presented in Table 1. Extraction of Portulaca
Oleracea plant with 0.1 M phosphate sodium hydroxide pH 5
gave the highest MCE activity (233.17 U/ml), Specific activity
(10173.82) and Ratio specific MCE/Specific PA (141.33),
compared to the dist. water and other buffers. The dist. water,
acetate and Citrate buffers gave the highest activity were 101.81,
118.18 and 148.23 U/ml, while Ratio specific MCE/Specific PA
97.90, 103.66 and 125.61 to MCE, respectively. The results
obtained agree with kholif et al., (2016) and Gutierrez et al.
(2012) who found that the phosphate buffer solution gave the
highest extraction of enzymes from plant sources. These results
are in disagreement with Yousif et al. (1996), Ahmed et al.,
(2009) and Guiama et al., (2010) who found that extraction with
5 % NaCl in 50 mM acetate buffer (pH 5.0) yielded higher MCA
than other buffers.
Table 1. Activity of plant extracted enzyme under different
buffering conditions

Type of o o Rat'f).
buffers MCE PA PC Specific Specific specific
0.1M) pH um  Uiml) (mg/ml)  MCE PA MCE/

' Specific PA
distilled 6.8 101.81 1.04 0.021 4848.09 49.52 97.90
Water
Acetate 5.0 11818  1.14 0..019 6220.00 60.00 103.66
Phosphate 5.0 233.17 1.65 0..023 10137.82 71.73 141.33
Citrate 5.0 148.23 1.18 0..020 7411.50 59.00 125.61

PC. Protein content. PA. Proteolytic activity. MCE. milk clotting
enzyme.

Purification steps of MCE
Ammonium sulphate

In this study after the centrifugation process under cooling
to the crude enzyme, the precipitation process with ammonium

g

ISSN: 2537-0804

elSSN: 2537- 0855



Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

sulfate comes as the first step in purifying the enzyme, where it
is a preliminary ammonium sulphate (AS) saturation
fractionation on MCA from Portulaca Oleracea plant. Where
the crude enzyme extract of 50 ml in the same buffer and pH the
above mentioned was using different AS concentrations (10-100
% saturation). The results showed that in (Table 2) 40 %
saturation from AS gave the highest MCA, Sp, MCA, yield (%)
and rate purification were 394.16, 11944.24, 33.80 and 1.18
respectively, comparison the other concentrations from AS.
Although. The results obtained indicated that the degree of
saturation of AS greatly affected MCA, specific activity, total
activity, Sp. MCA, yield (%) and rate purification. Accordingly,
the range of 40 % was selected for potential purification of the
MCE from this plant. These results are in conformity with the
findings of Isam et al. (2009) and kholif et al. (2016) who found
the highest MCA, and specific activity with saturation range of
35-55%; Ahmed et al. (2009) who reported the highest total
activity, yield and purification fold with saturation range of 40-
55%; Duarte et al. (2009) who found the best MCA at saturation
of 40-60 %; Ahmed et al. (2010) who found the highest MCA,
specific activity, total activity, yield (%) and degree of enzyme
purification at saturation of 40-50 %. However, Chaiwut et al.
(2007), Demir et al, (2008).
Dialysis bag

As an alternative to rennet, the proteolytic capacity must
be less than the coagulating capacity of the enzyme so that
defects such as off-flavor and bitter taste do not occur in the
cheese. Therefore, it was necessary to choose the appropriate
concentration of ammonium sulfate, which gives the highest
coagulating capacity and the lowest proteolytic capacity. In this
step, after the enzyme precipitated by AS at 40 % saturation is
the best for MCE. The enzyme is stored in the dialysis bag in the
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same buffer and pH at 4 °C for 24 hr to remove the remaining
salts and then determine the activity of MCE .Enzyme activity
was determined after step of dialysis bag, where activity gave
(373.17 U/ml), yielded 16.04 % and 1.26 rate purification. This
results agreement with kholif et al (2016).
Sephadex G-100

The third stage of the partially purified of MCE is using
chromatographed in a column of Sephadex G-100. Where it
showed the purification only one peak with MCE (at fraction 30)
as shown in Table 2 and Fig. 1 which was obtained when the
dialyzed pooled fraction was loaded on to Sephadex G-100
column equilibrated with 0.1 M phosphate sodium hydroxide
buffer pH 5. Purification results of the enzyme from Portulaca
Oleracea plant using different purification means resulted in
3.77 rate purification with a yield of 6.59 % and specific activity
of 38442.5. A simple purification procedure was developed in
this study to obtain a very active and stable enzyme from
Portulaca Oleracea plant. Results are in agreement with Calvo
and Fontecha (2004) who showed only one peak from extract of
hygienized kid rennet past and Albizia julibrissin, respectively
while Egito et al. (2007) reported several proteolytic bands in
Albizia seed extract and one diffuse proteolytic bands from
sunflower seed extract. However, the findings of Abdalla et al.
(2010), who concluded that two peaks with PA, were eluted
from purification of Jacaratia.
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Table 2. Purification step of MCE from Portulaca Oleracea plant.

Purification Volume MCE PC Sp. TA TP Yield Rate
steps (ml) (U/ml) | (mg/ml) MCE (%) | purification
Crude extract 50 233.17 0.023 10137.82 11658.50 | 1.15 | 100.0 1.00
Ammonium
sulfate 40 % 10 394.16 0.033 11944.24 3941.60 0.33 | YY.A. YA
Dialysis bage 5 VY7 0.0v4 YYATY AFY YATo Ao | 0VEo | V1.t (RE
Sephadex G -100 5 Yor vy 0.0¢ YALEY 0 YA AO oY | tea Yvy

MCE=Muilk clotting enzyme, PC=Protein content, TA= Total activity, TP=Total
protein Sp. =Specific activity.

1
0.8
0.6
0.4
0.2

0

protein at 280 nm

1 6

11 16

T == Protein at 280 nm

—4—MCA (U/ml)

51

56

Fig. 1. Gel filtration for the chromatography of MCE from

Portulaca Oleracea on a Sephadex G-100 column (40 x 2.5 cm)
the column was equilibrated with 0.1 M acetate buffer, pH 5.0 at
a flow rate of 0.7 ml min-1 and 5 ml fractions

Characterization of purified MCE
Optimum pH
pH always is one of the most important properties in

enzyme production, as it directly affects

a significantly on

enzyme activity. The results indicated that the MCE retains its
activity in the pH range from (4 -7) where activity ranges
between (53.3 to 62.0 % U/ml) and highest MCA was observed
at pH 6 was (100 % U/ ml) (Fig. 2). Similar behavior of
optimum pH was reported for MCE from Bacillus subtilis
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MTCC 10422; and Solanum elaeagnifolium fruit seeds the
enzyme optimal activity at pH 6.0 and 5.9 Kumari Narwal et
al., (2016) and kholif et al., (2016), respectively, optimum pH of
purified MCE from Streptomyces pseudogrisiolus NRC 15 was
determined as 6.5 (El-Sayed 2013). Highest MCA of religiosin
B was observed at pH 6.0 (Kumari et al., 2012).

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
0

Relative activity (%)

4 5 6 7 8 9 10

pH Values

Fig. 2. Effect of pH values on purified MCE from Portulaca
Oleracea plant

Optimum temperature
Temperature is an important property for determining
enzyme function, as it greatly affects enzyme activity. Showed
from the results in Fig. 3 the effect of different temperatures at
rang from (20 -100 °C) on purified MCA from Portulaca
Olerace. It was found that the enzyme maintains its activity in a
wide temperature range from 20-70 °C, where the activity at 20
°C was 65.54% and at 70°C was 50 %, and the MCE activity
increased as the temperature increased from 20 to 40 °C, Where
it gave at 40 °C activity 100 %, then the enzyme activity began
to gradually decrease until 70 °C, followed by the activity
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rapidly decreased where the enzyme activity decreased sharply
until 80 °C, this is due to denaturation of the protein by thermal.
The optimal temperature for the MCE activity was at 40 °C.
These results to MCA are in agreement with Kumari Narwal et
al. (2016) and kholif et al (2016); the activity of purified
enzyme from B. subtilis MTCC 10422 starts and Solanum
elaeagnifolium fruit seeds increasing with the increase in
temperature and gets maxima at 45 and 40 °C ,respectively. (El-
Sayed, 2013), the MCE demonstrated activity at 45°C, (Wang
,2009); the highest MCA of our purified MCE was at 36°C and
this result differs from the MCE produced by Nocardiopsis sp.,
which showed the maxim activity at 55 °C. Cavalcanti et al.,
(2004) mentioned that, the maximum MCA was recorded at
65°C for Rhizomucor miehei (Walsh and Li, 2000) Bacillus
sphaericus (EI-Bendary et al., 2007).
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Fig. 3. Effect of temperatures on purified MCE from
Portulaca Oleracea plant
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Effect of CaCl, concentrations

Addition of calcium chloride to milk prior to curdling was
found to favor not only the rate of reaction but also the extraction
of clear whey, so Calcium chloride is an important factor in
cheese making. Appropriate concentrations of CaCl, may be
added. To study this effect, CaCl, was added in different
concentrations from 1 to 50mM. As shown in Fig. 4. It was
found that the enzyme activity increases with increasing CaCl,
concentration even 25 mM from CaCl,, Where the enzyme gave
activity (164 %), then the enzyme activity decreases gradually
with increasing the concentration of CaCl, up to 30mM to give
activity (96 %) and then a sharp decline occurred in the activity
of the enzyme up to 50 mM to give activity (51 %). These results
show similar behavior with Abdalla et al. (2010). The clotting
activity  increased with increasing calcium  chloride
concentration, while coagulation time decreased, calcium not
only creates iso-electric conditions but also creates ion bridges
between phosphate moieties of casein micelles (Sun et al.,
2014).According to El-Sayed (2013).
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Fig. 4. Effect of Ca Cl, concentrations on the purified MCE
from Portulaca Oleracea plant

Effect of NaCl concentrations

Sodium chloride is one of the most important additives
usually used in cheese making, and is usually used in Egypt
during the process of cheese manufactured because because it
gives a distinctive taste to produce as a preservative.it protects
milk  against spoilage by microorganisms.  Different
concentrations of range from (0-10 % NaCl) were used in this
study on the purified MCA. Results showed a gradual reduction
in MCA observed when increasing the NaCl concentration above
2 %. As shown in Fig. 5 The enzyme activity gradually increased
with increasing sodium chloride concentration up to 2 % NacCl.
The results showed that at a concentration of 1 % NaCl the
enzyme gave an activity of 134.86 %, and at a concentration of 2
% NacCl, the enzyme gave an activity of 139.2. Indicated that the
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enzyme activity decreases gradually with increasing the
concentration of sodium chloride and then a sharp decline in the
activity of the enzyme up to 10% NaCl to give activity 8 %
occurred. The findings are in agreement with the results obtained
by Abdalla et al. (2010) indicated that with increasing sodium
chloride concentration, the clotting activity decreased and
coagulation time increased. Wahba et al. (1995) found that
addition of NaCl to milk resulted in a marked decrease in
clotting activity; Shehata et al. (1996) proposed that the relative
MCA of bacterial-coagulation decrease as the concentration of
NaCl in milk increased up to 15 %.
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Fig. 5. Effect of NaCl concentrations on the purified MCE
from Portulaca Oleracea plant

Effect of different metal ions and other materials

There are some ions and minerals that can be activators or
inhibitors of enzymes in general. Other divalent cations such as
magnesium are also known to can cause coagulation. Hence, the
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effect of monovalent and divalent ions at different concentrations
(1 and 5 mM) on the activity of the purified MCE used in this
study was investigated (Fig. 6). The results showed the effects of
different metal ions on clotting activity always exhibit
differently. Some metal ions and other materials were added in
concentrations (1and 5 mM), found that at concentration 1mM
Ba*? and Fe*? are activators and give activity 135.89 and 110.40.
Whereas Mn*? EDTA, zZn*?, Cu*?, Mg* and Ni*? are inhibitors
of the purified MCA. on the other hand, the Ba*? at ImM, while
Ba*?, Mg™ at 5 mM were the most effective, The Mg*,Ni*? at
both 1 and 5mM were the most inhibitors of the purified MCA.
This results agreement with kholif et al., (2016), and contrary to
our results EI-Bendary et al., (2007) reported that Fe+2 ion did
not show any effect on the enzyme activity.
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Fig. 6. Effect of different inhibitors and activators on the
purified MCE from Portulaca Oleracea plant.
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Effect of thermal stability

In order to know the thermal stability of the enzyme, we
must study the effect of different temperatures and at different
times on the enzyme activity. Where the enzyme was incubated
for 15-60 mins and the temperatures from 30-100 °C. The
enzyme activity is stable at temperature from 30 to 60 °C on the
all incubation times and there were no significant differences in
enzyme activity at all times. Then slightly decreased in activity
at all times at 60-70 °C. Then it began a sharp decrease in
activity of enzyme at incubation at 70 to 80°C at all times of
incubation until the disappearance of enzyme activity completely
at 90 °C (Fig. 7). This result was similar to the result of (Isam et
al., 2009), the thermo stability of the enzyme was found to be up
to 70 °C. Wang et al. (2009) the activity of enzyme is stable at
40°C for 60 min, and loss of 20 % of enzyme activity when
Incubation at 45 °C for 20 min, while it was fully inactivated

upon heating for 20 min at 60 °C.
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Fig. 7. Effect of thermal stability on the purified MCE from
Portulaca Oleracea plant
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Chemical of cheese properties

The composition of cheeses samples determined during
storage time is presented in Table (3). All samples retained more
moisture except soft cheese sample make by microbial rennet
(T2) at fresh time. It was also reported that the moisture content
of the cheese samples decreased with the increase in storage time
until the end storage time. The moisture in all cheese treatments
decreased during storage, and the control sample made from raw
milk and plant extract had the highest moisture values at the end
of the storage period, giving a moisture of 64.06 compared to the
other of the samples made from pasteurized milk and different
coagulations, giving 63.78, 63.57 and 63.45 for T1, T2 and T3
respectively. In all cases, control treatment making by row milk
had lowest pH and on the contrary high acidity values as
compared to soft cheese making by pasteruzaid milk during
storage and in the end storage period. The pH values gradually
decreased under the action of lactic acid starter activity in
converting lactase sugars into lactic acid during storage and on
the contrary in acidity. TN content of all cheese treatments
increased, and the lowest TN content (2.81%) was in the control
sample, and the treatment T3 gave the highest TN content (3.01
%) at the end of the storage period. On the other hand, the
equivalent TN increased as the ripening period extended. The
loss of water and the rise in the cheese's total solids are the
causes of the apparent increase. Results in Table (3) mention
that, the level of SN in all treatments were high significantly
0.49, 0.52, 0.57 and 0.59 % for T1, T2 and T3 respectively, and
control sample were significantly lower 0.49 %, but were
increased during ripening period of cheese in all treatments. The
TVFA same approach was followed during the storage period. It
increased in all treatments with significant differences during
storage and its content at the end of the storage period was 17.00,
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16.34, 15.33 and 19.69 for control, T1, T2 and T3 respectively.
The ash content represents mainly the salt content of the cheese,
as well the minerals from the milk captured into the cheese. Very
slight increase of salt concentration for treatments as results of
ripening the increase in due to the different in total solid content
of the cheese. Fresh and ripened cheese contained (4.09/4.23),
(4.08/4.24), (4.02/4.31) and (4.06/4.26) cheese for control, T1,
T2 and T3 treatments respectively, these results are similar to
what was mentioned Abou-zeid (2015) where indicated that the
level of soluble nitrogen, non protein nitrogen and TVFA in the
control treatment were lower than those of the other treatments.

Table 3. Changes of chemical composition of soft cheese with

different coagulations during storage

orage reatments
St Treatment
Parameter F(’GDZSS Control T T2 T3
Fresh 65.‘“/\.20.08 65..22at0.47 65.) A.aiolm 65.2520.62
Moisture 30 65.11%,5 57 64.94%,9 5, 64.87"004 | 64.39%027
(%) 60 64.51°,0. 64.Y¢ 03 | 649501 | 64.02%0
90 64.07 4056 63.78%052 63.57%048 | 63.45%056
SE 0.29 0.25 0.29 0.30
Fresh 5.85%003 5.8920.01 5.8120.01 5.75%0.01
oH 30 5.60°004 5.53 004 559,001 5.32% 055
60 5.29 0,04 5.34%0.10 513%01 | 5.16%0
90 5.09%.10 4.75% 010 483007 | 4.55%.003
SE 0.039 0.06 0.035 0.059
. Fresh 0.88%0,01 0.86% 0.0 0.87% 01 0.83%001
et 30 L% | 108 | 138ge | 14y
acidity b B b b
(%) 60 1.53 %015 1.72%0.20 1.70°0.00 1.85".0.20
90 1.82% 013 1.94% 0.0 1.8%9°40.10 1.97% 002
SE 0.057 0.039 0.038 0.14
Fresh V.92% 007 VA1 1.81%010 V.385% 1
30 Y.Y8 %008 2.Y6%018 2.Y4% 40,06 ¥.52%0.03
TN (%) 60 0 | V5% | A3k | TA%s0s
90 A -Alazo.o3 Y. “3a:o.11 A -A2a10.04 Y. 13:0.06
SE 0.034 0.078 0.048 0.039
SN (%) Fresh 0.24% .0 0.YA 000 0.3+ %005 0.7, 05
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30 0.3%%0.02 0.774008 0.4 4005 0.£Y%4001
60 0.4¢ 001 0.£8".0.05 0.2)".0.06 0.°7".0.06
90 0.£9%004 0.°%%0.06 0.°7%.07 2% 005

SE 0.03.3 0.0%3 0.0%3 0.02d7
Fresh 4.00 +2.0 1..66 +15 1.11 +3.1 V.45 +3.1
(O.le\I/lF\lﬁOH / 30 1) 385 W35 | V00, | T02
100g) 60 ) i-34a¢2.5 ) °-00a¢2.o ) ‘“-66;8.3 ) 1-10;2.2
90 VV.00%:20 V1.34%64 10.33 %56 12.69%00

SE 1.49 2.04 2.87 3.44
Fresh 4..9% 0 4.+8%0.0 4.+ 2%000 4.+6%0,03
Ash 30 4.6%003 409000 4.+9004 4000
(%) 60 4.52% 003 4.56°000 4.Y%4008 4. 4000
90 4.¥3%0.03 4.X4% 004 4.5 %00 4.X V007

SE 0.016 0.017 0.026 0.025

Control, soft cheese making from raw milk and plant extraction.
T1, T2 and T3 soft cheese making from pasteurized milk and
animal rennet, microbial rennet, and plant extract, respectively
SE, standard error
a, b, c..: The same small letter in in each column (cheese period)
mean no significant difference (P< 0.05).
Textural profile analysis

In Table 4 shows the calculated rheological parameters of soft
cheese treatments which manufactured from pasteruzaid milk by
different coagulations compared to those of control cheese
manufactured by raw milk and extraction plant when fresh and
after 90 days old soft cheese Hardness (N), Cohesiveness (area
B/A), Springiness (mm), Gumminess (N) and Chewiness
(N.mm) took the same trend between all treatments that were
increased by increasing the storage period. Fresh soft cheese
treatment T3 with plant extracted had lower hardness,
springiness, gumminess, and chewiness and cohesiveness than
T1, T2 and control respectively. This was correlated with the
moisture content, and correlated with type coagulation enzyme.
In general, during the first days of storage, values for the
parameters tended to increase gradually at rates that were
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influenced by moisture loss. These results agree with that
reviewed by Abou-zeid (2015), Katsiari et al (2002), Fox et al
(2000) and Bryant et al (1995), and are partially confirmed by
those results of Youssef et al. (2019) , Awad et al. (2003) and
(Kim et al., 2017). Also (EI-Shibiny et al., 2018) found that the
low moisture content during ripening lade to increase a
consequence hardness significantly.

Table 4: Textural profile analysis of soft cheese with different

coagulation during storage

Textural R‘pef“”g Treatment
properties Period :
(day Control T1 T2 T3
Hardness fresh 3.9 bio_021 2.8 bi0.0lZ 1.8 bi0.04 2.6 biO_Ol
N 90 23.9%0.03 9.30%002  17.5%007 6.60 *+0.03
Cohesiveness fresh 0.637 %1008 0.579%005  0.634%0, 0.401°%47
(B/A area) 90 0.105°00  0.272%0, 0.505%005  0.343".00
Springiness fresh 0.641%0 0, 0.642°%00; 0.797%07  0.593%09
Mm 90 0546005  0.326%00s 05320  0.583"0
Gumminess fresh 2.484%00,  1.621°%00s 1.507%00s  0.507P g0
N 90 2.509% 0,  2.529%00 8.378%00  2.246%4s
Chewiness fresh 1592%00,  1.041%%00s 1.404°0;  0.441°0,
N/mm 90 1.369 ai0.01 1.824 aio_oz 4.720 at0.0Z 1.319 ai0_04

Control, soft cheese making from raw milk and plant extraction.
T1, T2 and T3 soft cheese making from pasteurized milk and
animal rennet, microbial rennet, and plant extract, respectively.
a, b, c..: The same small letter in in each column (cheese period)
mean no significant difference (P< 0.05).
Microbiological analysis

The results of microbial (log cfu/ml) counts (total count,
L.bulgaricus, Str. Thermophiles, total coliform group, yeasts and
molds and Spore forming counts) of soft cheese treated
manufactured by different coagulations during storage at 4 °C
for 90 days are presented in Table 5. The data shows the mean
values of some microbiological properties of soft cheese treated
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with different coagulation. The results indicated that in fresh
storage, the total counts were 5.28, 4.22, 4.18, and 4.09 log cfu/g
and then decreased for all treatments at the end of the storage
time: 5.48, 4.18, 3.26 and 3.44 log cfu/g for control, T1, T2, and
T3, respectively, as a result of the soft cheeses ageing and
salting. (EI-Rebody et al., 2014) found that the total counts
decrease in the cheese samples that have been matured for 120
days (2.05 x10° + 1.0° x10°). According to (El Neenay et al.,
2013), LAB was found to be 8x107 cfu/g in fresh of enzyme
modified cheese slurry. In other enzyme modified cheese slurry,
LAB count ranged from 9.6 x10° cfu/g to 2x 10° cfu/g. On the
other hand, the total number of L.bulgaricus and Str.
Thermophiles increased at the fresh time and during storage until
30 days, then the number began to decrease until 90 days, as
shown in Table 5. while in all treatments of soft cheese
manufactured by different coagulation, molds and yeasts were
not detected in the fresh product or after 30 days of storage at 4
°C, whereas they appeared after 60 days in treatment control, T1
and T2 and increased up to 90 days of storage at 4 °C, While
molds and yeasts appeared in the T3 treatment only after 90
days. In all treatments. Additionally, their counts at the end of
the storage period were 3.68, 1.36, 1.43 and 1.03 log cfu/g for
control, T1, T2 and T3, respectively. By (El Neenay et al.,
2013), who indicated that by examination of enzyme modified
cheese for yeasts and molds, data revealed that the counts were
decreased after 2 weeks of the storage period for all treatments.
While coliform bacteria were not found in all samples of soft
cheese manufactured by different coagulation during storage
time at 4 °C, this is due to the hygienic conditions set during the
manufacturing process and storage, according to (Saad et al.,
2022).
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Table 5: Microbiological Properties of soft cheese with
different coagulation during storage.

Storagedays |  control | T1 | T2 | T3
L.bulgaricus
Zero 5.45bt0.52 5.21‘10_37 5.83310117 5.45a10.42
30 6.74%40.06 5.63%011 5.94"036 5.75 040
60 6.35 2027 5.22"03 5.30%010 4.88%.017
90 5.04%0.6 4.83°03 4.80%0.17 4.77 40
SE 0.17 0.17 0.11 0.18
Str. Thermophiles
Zero 6.29%.0.1 6.05".0.17 5.84"013 6.17%010
30 7.07%029 6.40%0.20 6.38%0.21 6.47%0.19
60 6.55" 013 5.84"015 5.72%:04 588004
Zero 5.17%019 4.74%00 4.42%010 4.32%056
SE 0.13 0.11 0.13 0.14
Total Bacterial Counts
Zero 5.28%05 4.22%,014 418,014 4.09%,,4
30 5.71%0.13 437044 4.50%033 4.42° 04
60 5.93"0.07 4.64° 4450 4.41% 05 4.37%00
90 5.48%04 4.18% 01 3.26%050 3.44%0
SE 0.16 0.19 0.17 0.20
Mold and yeasts counts
Zero 0.00%0.00 0.00%0.00 0.00%0.00 0.00%0,00
30 0.00%05, 0.00%041 0.00%000 0.00%000
60 1.88°05 0.63"041 0.75%025 0.00%0.40
90 3.68%02 1.36%030 1.43%037 1.03%033
SE 0.21 0.22 0.14 0.13
Spore forming counts
Zero 0.00%4,00 0.00%4,00 0.00%,00 0.00%000
30 0.00%0.00 0.00%0.00 0.00%0.00 0.00%0,00
60 154%01, 1.03%005 0.00%000 0.00°000
90 243035 1.50°:04 1.01%018 0.06%011
SE 0.26 0.24 0.22 0.17
Coliform counts
Zero ND ND ND ND
30 ND ND ND ND
60 ND ND ND ND
90 ND ND ND ND
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Control, soft cheese making from raw milk and plant extraction.
T1, T2 and T3 soft cheese making from pasteurized milk and
animal rennet, microbial rennet, and plant extract, respectively.
ND= not detected . SE, standard error
a, b, c..: The same small letter in in each column (cheese period)
mean no significant difference (P< 0.05).
Organoleptic properties of soft cheese

The sensory attributes of soft cheese are the most
important criteria that determine demand consumer and increase
the acceptability demand on this commodity. The current section
of the study deals with the evaluation of these sensory attributes
using (15 persons) 10 persons from dairy science department.
National research centre, and 5 person’s ordinary consumers as
panelists representing Product judging panel. The jury was
trained on cheese transactions and informed of the characteristics
required for judging.

Appearance the first parameter that the consumer experience
when tasted the products and the final score is 10 points in figure
(A-A). Indicates that during the whole storage period (90 days) in
saline solution at 4 C all treatments of soft cheese got the
acceptable score significantly (p<0.05). The corresponding
scores at fresh time ranged between 6.49 for control
manufactured from raw milk and extracted plant to 7.06 for T3
manufactured from pasteruzaied milk and extracted plantat.
while The corresponding scores at the end of the storage period
were from 7.82 for T1 to 8.72 for T3 and little change in the
color was observed, which was still in the acceptable score
range. The change in color may be due to a loss a little moisture.
However, after 90 days, T3 sample with got the high score
significantly (p<0.05) comparison to other samples.

In this parameter Body &Texture the whole score is 40
points. The Body &Texture of soft cheese is very important
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parameter that makes the consumer prefer it and because it and
determines the structural composition of the cheese. Table figure
(A-B) indicate that these parameters that the texture of the all
samples was acceptable significantly (p<0.05) at the fresh and
the end of the ripening period .

However, we observed a significant differences (p<0.05) in
texture among the treatments, where the T3 most acceptable
(37.42), followed by samples T2 got score (35.09) followed by
T1 and control sample at their end storage time. The reason may
be due to using the different of coagulations in the samples with
a loss of a little moisture, which leads to an increase in the
smoothness of texture.

In this parameter the flavor, which has the largest share of
consumer acceptance of soft cheese, the whole score is 50 points
in fig (A-C). Indicates that soft cheese samples with all
treatments at the zero were acceptable significantly (p<0.05)
comparison control treatment (39.34) and T3 got high score
(41.67) at fresh time comparison with other treatments. On the
other hand, preference increases in flavor for all cheese samples
during storage time until the end of storage. At the end of the
storage period, the samples were evaluated as: 42.47, 46.47,
43.81 and 45.47 for control, T1, T2 and T3 respectively.

Over all, putting the three evaluations (appearance, texture
and flavor) all together in fig (A-D) We end up with a final
conclusion which indicates that all samples at zero time got
preferred score significantly (p<0.05). On the other hand,
increase in all attributes during storage time, and after storage for
90 days, the T3 sample maintained the preferred status (91.61)
followed by the scores 84.99, 89.83 and 86.72 for control, T1
and T2 samples, respectively. There were significant differences
(p<0.05) between all samples during the storage time. These
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results were in agreement with Maarse, (1991), Pino et al.,
(2007) and EL Ahwal,. et al. (2019).
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Fig A, (A-D). Sensory evaluation of soft cheese with different
coagulation during storage.
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Control, soft cheese making from raw milk and plant extraction.
T1, T2 and T3 soft cheese making from pasteurized milk and
animal rennet, microbial rennet, and plant extract, respectively
Conclusion

This study deals with the isolation, extraction, separation
and purification of MCE from Portulaca oleracea. The enzyme
was purified by economical and inexpensive methods, and the
plant source from which this enzyme was extracted is available
in large quantities as it is a weed or agricultural waste: it can be
used for the production of pure enzyme on a large scale. The
enzyme was found to be stable in the presence of inhibitory
substances such as metal ions and active over a wide range of
temperatures and pH; thus, this enzyme can be used as an
effective alternative to animal and microbial rennet. The enzyme
IS resistant to autolysis and can be stored at 4 °C for a long time
without significant loss of its activity. Moreover, the high milk-
coagulating activity of the enzyme can pave the way for its use
in the manufacture of many types of cheese, as well as other
food and biotechnological industries.
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Tracking quality standard test for tissue culture pigeon pox
virus Vaccine
Abstract :

The aim of the study is construction of a standard curve for
molecular titration of the Pigeon Pox virus and uses it to quantify
the virus concentrations in vaccine samples. The standard curve
showed a linear relationship between cycle threshold values (Ct
value) and Logl0 virus titers, indicating the accuracy of this
method. The amplification reactions of the Pigeon Pox vaccines
samples and Fowl Pox virus exhibited specific amplification
products without anomalies, as confirmed by melting curve
analysis. The melting curve analysis also revealed the presence
of two distinct viral strains or variants in the Pigeon Pox vaccine
samples, each with a slightly different melting temperature,
while the Fowl Pox virus sample contained a single viral strain
or variant. The Ct values obtained from the rt-PCR analysis
provided information about the amount of viral RNA present in
the tested samples, with lower Ct values indicating higher
concentrations of viral RNA. Additionally, the study highlights
the need for further investigations about into the observed more
than 100% efficiency in the standard curve to ensure result
accuracy. Overall, these findings contribute to the understanding
of virus concentrations in the tested vaccines and the specificity
of the amplification reactions.
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INTRODUCTION
Pox disease is an infectious condition affecting both
domestic and wild birds of various ages, genders, and breeds. It
Is caused by a virus known as pox virus, which belongs to the
Avipoxvirus genus within the Poxviridae family and the
Chordopoxvirinae subfamily. The Avipoxvirus genus comprises
25 distinct members (Weli and Tryland, 2011). The disease is
characterized by the presence of proliferative and nodular lesions
on the skin's feather-free areas, or the formation of fibro-necrotic
and proliferating regions in the mouth, esophagus, and mucous
membrane of the upper respiratory tract (Rebeka et al., 2019).
Avian pox viruses (APVs) cause significant economic
losses due to increased bird mortality, reduced growth,
emaciation, decreased egg production, and the condemnation of
affected bird carcasses with multiple nodular skin lesions,
cachexia, and an unappealing appearance (WOAH, 2023).
Pigeon poxvirus is primarily transmitted through direct contact,
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such as fighting or feather picking, or indirectly through
mosquito bites. The virus can cause a localized infection at the
entry point, but it can also spread systemically through the blood
to the liver and bone marrow (Doneley, 2006). Vaccination of
commercial flocks has played a crucial role in reducing losses

caused by the disease in chicken populations (Odoya, 2006).

For over half a century, fowl pox or pigeon pox viruses
have been routinely used to prevent fowl pox in commercial
poultry in endemic areas (Siddique et al., 2011), or when
previous flocks have been diagnosed with the virus (OIE, 2019).
The virion of APVs consists of a centrally located biconcave
core or nucleoid with two lateral bodies in each concavity,
enclosed by an envelope. The viral DNA genome, approximately
260 kbp in size, encodes over 250 genes (Tadese and Reed,

2003).

Polymerase chain reaction (PCR) is a valuable tool for
detecting very low levels of viral nucleic acids. The orthologue
of the vaccinia virus A3L gene, fpv167, which encodes the 4b
core protein, has been successfully used as a diagnostic marker
for APV infections. This marker not only detects the presence of
the virus but also allows for the characterization of avian pox
viruses (Binns et al., 1989; Huw Lee and Hwa Lee, 1997,
Tadese and Reed, 2003). Phylogenetic studies based on the P4b
coding gene have distinguished APVs into five clades: A, B, C,
Al-4, and B1-2, providing further insights into the genetic
diversity of APVs (Luschow et al., 2004; Weli et al., 2005;
Jarmin et al., 2006).

In the poultry industry, vaccination with live pigeon pox
virus strains produced in chorioallantoic membrane (CAM) of

embryonated chicken eggs (ECE) or chicken embryo fibroblast
(CEF) cells is the primary prophylactic measure against pigeon
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pox virus (PPV) (Tripathy and Reed, 2003). Before production
and field vaccination, it is essential to validate the efficacy of the
vaccine batch, which involves titration. Traditional methods for
pigeon pox vaccine titration involve using tissue culture to
estimate TCID50, but this approach can be time-consuming and
laborious. Real-time quantitative PCR (rt-gPCR) has been used
to detect, characterize, and titrate different APVs, offering
increased sensitivity compared to conventional PCR methods

(Farias et al., 2010; Davidson et al., 2015).

This study aims to established a Sybr green RT-qPCR
assay to detect and quantitatively titrate pigeon pox vaccine in
addition to differentiate between PPV and FWPV.

MATERIAL AND METHODS

1- cell culture:
African green monkey kidney cell line (Vero cell line) was
propagated in Hank’s buffer-based MEM (Gibco, USA),
supplemented with 10% FBS and 100 U/ml penicillin, 100 pg/ml
streptomycin and 25 iu/ml mycostatin at 37°C provided by
DPVR, VSVRI was used for determination of Fowl and Pigeon
Pox virus infectivity by estimating the virus titer as 50% tissue
culture infective dose (TCIDso) using standard methods (Reed
and Muench, 1938).
2-Viruses:
2.1-Reference Pigeon Pox virus strain:

PPV namely PPLH, of 10° TCIDsy/ml titer previously
characterized (lbrahim et al., 2015) was kindly provided by
DPVR, VSVRI
2.2-Fowl pox virus:

A Fowl Pox virus strain, namely FPLH, characterized by
Ibrahim et al. (2015) was used as a P4b core protein positive
control Pox virus in the RT-gqPCR assay.
3-Piegon pox vaccine samples:
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Two lyophilized Pigeon Pox vaccine samples representing two
different produced patches, namely vaccines 1 and 2, of the same
seed virus, that have 10*° and 10° TCIDsy/ml approximate
infectivity titers, respectively were used to determine their virus
titer using RT-gPCR.

4-Virus titration:

This test was test used for determination of pigeon pox
virus titer on Vero tissue culture where 5 vaccine vials were
reconstituted with 1 ml of sterile MEM /vial followed by pooling
of the five reconstituted vaccine vials into one vial. The used
method was the microtiter one carried out according to (Rossiter
and Jessette (1982)) and the virus titer was expressed as 1og10
TCIDso/ml according to Reed and Muench (1938)
5-Nucleic acid extraction:

DNA extraction from the tested samples was conducted
using the QlAamp MinElute Virus Spin Kit (Qiagen, Germany,
GmbH). In brief, 200 ul of the sample suspension (rehydrated
lyophilized vaccine) was mixed with 25 pl of Qiagen protease
and 200 pl of AL lysis buffer, followed by incubation at 56°C
for 15 minutes. After incubation, 250 pl of 100% ethanol was
added to the lysate and incubated at room temperature for 5
minutes. The lysates were then applied to QIAamp MinElute
columns and centrifuged for 1 minute at 6000 x g, as per the
manufacturer's instructions. Washing steps were performed using
500 pl of AW1 and AW2 buffers, followed by centrifugation. To
ensure complete drying of the column silica membrane, high-
speed centrifugation was applied for 3 minutes. Finally, the
nucleic acid was eluted with 100 ul of AVE elution buffer..
6-Oligonucleotide Primer:

One primer pair flanking a 578 bp P4b protein-coding
gene and supplied from Metabion (Germany) is listed in Table

(D).
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7-SYBR green RT-PCR:

In a 25-ul reaction volume, primers were used along with
12.5 ul of the 2x QuantiTect SYBR Green PCR Master Mix
(Qiagen, Germany, GmbH), 0.5 pl of each primer at a
concentration of 20 pmol, 8.5 pl of water, and 3 pl of DNA
template. To establish a titration standard curve, a serial ten-fold
dilution of DNA extracted from a standard pigeon pox virus with
a titer of 10° TCID50/ml was prepared. Three dilutions
corresponding to titers of 10° 10° and 10' TCID50/ml were
used to generate the standard curve. Concurrently, DNA
templates extracted from three samples, specifically fowl pox
virus vaccines and two pigeon pox virus vaccines (vaccine 1 and
vaccine 2), were analyzed using grt-PCR reactions performed on
a Stratagene MX3005P real-time PCR machine (Stratagene,
USA). The SYBR Green quantitative real-time PCR targeting
the 4b core protein gene, as described by Prukner Radovi¢ et al.
(2006), was used for the detection and quantification of pigeon
pox virus. Amplification curves, Ct values, and virus titers were
determined using the Stratagene MX3005P software

8-Three points standard curve

Pigeon Pox virus vaccine previously titrated using Vero
tissue culture cells and having a titer of 10° TCIDgy/ml was used
to perform real-time standard curve for molecular titration of the
virus using SYBR green rt-PCR. Three ten-fold dilutions of the
standard vaccine, designated as dilutions 1, 3, and 5,
corresponding to 10°, 10% and 10" TCIDsy/ml, respectively, were
selected to perform a three points standard curve using real time
PCR.

ISSN: 2537-0804 elSSN: 2537- 0855




Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

Table (1): Primer sequence and real-time gPCR thermal cycling
used to amplify 578 bp of avian pox P4b core protein.

Amplification protocol Dissociation
Primer ';Tplified (40 cycles) curve (1cycle)
gment - Final
Sequence length | Primary | Denatu | Ameaiing | EXte | Secondary | Annea .
denaturation ration (opticson) | nsjon | Denaturation ling denat_uratlon
(optics on)
5’-CAG
CAG GTG
AAC AR me| | sve| Dok
578 94°C 94°C 53°C 40 94°C 1 ir110re.ment
5’-CGG 5 min. 5 min. | 40 sec. sec 1 min. min (10
TAG cCT ' ' sec/step)
TAA CGC P)-
CGA ATA-
3’

Melting curve of amplified products

To analyze specificity and identity of the amplified
products, a melting curve thermal profile was implemented
following real-time qPCR. The dissociation curve was generated
by heating from 60°C to 94°C with 0.5°C increment and 10
seconds dwell time and sample read (optics on) at each
temperature.
RESULTS
1- Three points standard curve
Three Ct values were obtained: 16.36, 22.17, and 27.85, which
corresponded to viral dilutions 1, 3, and 5, respectively (Table 2
and Figure 1). A three-point linear standard curve was
generated, correlating Ct values and Log10 virus TCID50 titer of
the Pigeon pox virus, with an efficiency of over 100% (Figure
1). Virus titers can be determined using the following equation
derived from the standard curve: Y = -2.859 x Log(X) + 30.44,

ISSN: 2537-0804 elSSN: 2537- 0855




Tracking quality standard test for tissue ...., Doaa |. Rady et al.

where Y represents the Ct value and X represents the
corresponding virus titer.
2. Determination of the virus concentration in Pigeon Pox
virus vaccines 1 and 2 and Fowl Pox virus using rt-PCR

Using qrt-PCR, vaccines 1 and 2 amplified with 13.64
and 13.49 Ct values, respectively, corresponding to 7.561 x 10°
and 8.533 x 10° TCIDs, titers. Fowl pox virus was amplified
with 20.83 Ct value corresponding to 2.308 x 10° TCIDx, titer
(Table 2).
3. Melting curve identity of rt-qPCR amplicons

The melting curve analysis of the rt-gPCR amplicons
displayed distinct and singular peaks for each sample, indicating
the absence of any irregularities. The melting curves for both
pigeon pox vaccines 1 and 2 exhibited two distinct peaks at
melting temperatures (Tm) of 85.75°C and 85.80°C,
respectively. In contrast, the fowl pox virus melting curve
displayed a single peak at a Tm of 87.65°C. (Table 2).

Table (2): Ct values, melting temperatures and virus titers
obtained for Pigeon pox and fowl pox viruses.

sample SYBR green . Titer
No Sample ID. Pox z(lzbtcore Tm (°C) (TCIDsy/mI)
1 Fowl pox vaccine 20.83 87.65 2.308 x 10°
2 Pigeon pox virus dil. 1 16.36 85.83 10°
3 Pigeon pox virus dil. 3 22.17 85.83 10°
4 Pigeon pox virus dil. 5 27.85 85.83 10"
5 Pigeon pox Vaccine 1 13.64 85.75 7.561 x 10°
6 Pigeon pox Vaccine 2 13.49 85.80 8.533 x 10°
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Figure (1): A three-point linear standard curve was established
using three tenfold dilutions of Pigeon Pox virus vaccine, which
corresponded to virus concentrations of 101, 103, and 105
TCID50
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Figure (2): Amplification plots of three samples, Fowl pox virus
(green squares line), pigeon pox vaccine 2 (orange triangles
line)® and pigeon pox vaccine 1 (brown circles line). While
amplicons fluorescence of Fowl pox virus sample detected at
cycle 20, amplicons of both pigeon pox vaccines 1 and 2 started
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to fluoresce at cycle 13. No fluorescence obtained for negative
control sample (dd H,O) (blue diamond’s line).

0000000
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Figure (3): Dissociation (melting) curve of fowl pox virus
(orange triangles line), pigeon pox vaccines 1 and 2 (blue
diamonds line- , and green squares line), respectively. Grey
circles line - represents negative control.
DISCUSSION

The provided results describe the determination of virus
concentrations in Pigeon Pox virus vaccines and Fowl Pox virus
using real-time polymerase chain reaction (rt-PCR) and the
construction of a standard curve for molecular titration of the
Pigeon Pox virus.

A three-point standard curve was constructed using real-
time PCR and three ten-fold dilutions of the Pigeon Pox virus
vaccine. The dilutions (10 *, 10 * and 10 ™) corresponded to

virus titers of 10', 10°, and 10° TCIDsy/ml, respectively. Ct
values of 16.36, 22.17, and 27.85 were obtained for the dilutions
10, 107 and 10, respectively.
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The standard curve showed a linear relationship between
Ct values and Log10 virus titers. Additionally, it demonstrated
more than 100% efficiency.

Using rt-PCR, Pigeon Pox vaccines 1 and 2 were
amplified with Ct values of 13.64 and 13.49, corresponding to
virus titers of 7.561 x 10° and 8.533 x 105 TCIDs, respectively.
Fowl Pox virus was amplified with a Ct value of 20.83,
indicating a virus titer of 2.308 x 10° TCIDs,. (Iskra et al.,
2023; Weli et al., 2011).

These results demonstrate the quantification of virus
concentrations in the Pigeon Pox vaccines and Fowl Pox virus
using rt-PCR. The Ct values obtained from the amplification
reactions can be correlated with the virus titers using the
standard curve equation as stated by (Gelaye et al.,2013)

Melting curve analysis was performed to assess the

specificity and identity of the rt-qPCR amplicons. Each sample
showed a defined single peak without anomalies, indicating the
presence of specific amplification products.
The melting curves of Pigeon Pox vaccines 1 and 2 displayed
two single peaks at Tm (melting temperature) values of 85.75
and 85.80°C, respectively. The Fowl Pox virus melting curve
exhibited a single peak at a Tm value at 87.65°C similar findings
were reported by fahmy et al. (2009).

Based on the results obtained from rt-PCR analysis, it can
be determined that Pigeon Pox virus vaccines 1 and 2 have virus
concentrations corresponding to 7.561 x 10° and 8.533 x 10°
TCIDx titers, respectively. Fowl Pox virus has a concentration
corresponding to a 2.308 x 10° TCIDx titer.

The Ct values obtained from qrt-PCR analysis provide an
indication of the amount of viral RNA present in the samples.
Lower Ct values indicate a higher concentration of viral RNA. In
this case, vaccine 1 had a slightly lower Ct value (13.64)
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compared to vaccine 2 (13.49), suggesting a slightly higher
concentration of Pigeon Pox virus in vaccine 1.

The melting curve analysis of the rt-gPCR amplicons
provides information about the specificity and purity of the
amplified products. Each sample produced a defined single peak
without anomalies, indicating that the amplification was specific

to the target viruses.

The melting curves of both Pigeon Pox vaccines 1 and 2
showed two single peaks at 85.75 and 85.80°C Tm. This
suggests the presence of two distinct viral strains or variants in

the vaccines, each with a slightly different melting temperature.

On the other hand, the Fowl Pox virus melting curve
revealed a single peak at 87.65°C Tm, indicating the presence of

a single viral strain or variant in the sample.

Conclusion:

Overall, these results provide information about the virus
concentrations in the Pigeon Pox vaccines and Fowl Pox virus
sample, as well as the specificity and purity of the amplification

products.

These melting curve results confirm the specificity of the
PCR amplification for the respective viruses. The distinct Tm
values observed for each virus suggest differences in the
nucleotide sequences or amplicon characteristics, allowing their

differentiation based on melting temperature.

In summary, the results presented in the current study
describe the molecular titration of Pigeon Pox virus using rt-PCR
and the construction of a standard curve. The virus
concentrations in Pigeon Pox vaccines and Fowl Pox virus were
determined using this method. The study also confirmed the
specificity of the amplification reactions through melting curve
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analysis. However,

the observation of more than 100%
efficiency

in the standard curve should be thoroughly
investigated to ensure the accuracy of the results.
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The Thermal Impact on the Stability of Physical
Properties in Flonicamid, hexythiazox, Nicosulfuron, and
Quinclorac Formulations

Abstract :

The impact of storage temperatures on the stability of the
physical properties of flonicamid, hexythiazox, nicosulfuron, and
quinclorac formulations in Teppeki 50% WG, Efdal hexzarun 5%
EC, Shield 4% OD, and Queen 75% WG, respectively was
investigated. The wettability, dispersibility, suspensibility, pH
value, free acidity, emulsion stability, crystallization, and
dispersion stability were investigated before and after storage at
35, 40, 45, and 54°C for 14 weeks. The change in pH values and
acidity for the studied formulations was confirmed with GC/MS
analysis. According to the obtained results, there was a
relationship between pH value or free acidity, storage period,
and temperature. Nicosulfuron formulation must be stored at a
temperature of 40°C or less and its formulations must have
appropriate adjuvants to stabilize it and maximize its potency at
higher temperatures. Economically, it is recommended that the
quantity of pesticides purchased per season do not exceed the
requirements in order to limit the period of these chemicals'
storage. The pH and hardness of water sources influence
pesticide effectiveness and some physical properties such as
emulsion stability, re-emulsification, and dispersion stability;
thus, water must be analyzed before spraying pesticides to
determine cation and anion concentrations. Pesticide package
labels must contain the pH range in which the pesticide is
sprayed, as well as the appropriate temperature range for
maintaining the pesticide's best storage shelf life.

Keywords: Storage temperatures, Suspensibility, pH value,
GC/MS, Emulsion and dispersion stability.
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1. Introduction:

Storage stability testing provides some evidence on how the
quality of a product varies with time under the influence of
environmental factors such as temperature, humidity and light.
The test requirement for stability during storage can normally be
established in one or more ways, such as accelerated testing,
ambient testing, cold stability testing, testing for reactivity
towards container material (Aksoy et al., 2007). These studies
provide indications of the effect of and the influence that these
factors may have on the product quality, safety and performance.
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The main objective of testing is to determine how long the
product will retain the percent active ingredient in its packaging
and provide data on the change in product composition over
time. If certain ingredients decompose under conditions such as
high or low temperature or humidity, then new toxic chemicals
may be formed whose effects must be considered.

A pH-safe spray solution for the majority of pesticide
compounds is generally between 4.5 and 7.0, with the best
possibly between 5.0 and 6.0. The high alkalinity of the spray
solution can cause the pesticides' active ingredients to hydrolyze,
which will decrease their effectiveness. Hydroxyl ions break
down the pesticides molecules in an irreversible chemical
reaction known as alkaline hydrolysis, which transforms them
into other compounds that lack pesticidal properties. When
pesticides such as organophosphates, carbamates and synthetic
pyrethroids are mixed with alkaline spray solutions, they
undergo hydrolysis (Whitmore, 1986).

Decreased spray solution pH values would increase the
spray solution's attraction to treated plants, resulting in more of
the spray solution depositing and penetrating the tested surface,
which would increase the effectiveness according to (Molin and
Hirase, 2004). Green and Hale (2005) reported that weak acid
herbicides' solubility and ionic state are controlled by the pH of
the spray mixture, which in turn affects their uptake and
biological activity. When the herbicide's solubility limits
absorption, increasing pH can increase solubility and improve
activity when the pH of the spray water is below the pKa of the
herbicide. The weak acid becomes more anionic when the pH is
raised above the pKa, which may make it more difficult to pierce
the lipophilic cuticle, the negatively charged membrane, and the
cell wall. The weak acid is transformed into a neutral or
unionized form by lowering pH below the pKa, which facilitates
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penetration through these lipophilic and negatively charged
barriers. Other herbicide properties such as chemical stability,
volatility, and chemical compatibility, are also influenced by the
pH. As a result, when manufacturers modify the pH value of
their adjuvant and herbicide compositions, they must balance a
variety of factors.

Alvarado Aguilar et al. (2019) reported that the potential
of hydrogen (pH) is a useful indicator of an EC's stability after
extended storage. Long- term pH changes during storage periods
or ageing treatments may indicate component incompatibility,
bacterial proliferation, degradation of the active ingredient, or
instability.

The emulsifiers used in agricultural formulations are blends
of anionic and non-ionic types. The emulsifiers are used in the
emulsifable concentrates and are mixed with water where a
complex interfacial layer which governs emulsion stability
covers the resultant droplets. The emulsifier blend must be
carefully selected and used in right quantities to provide better
stability at higher dilution rate they improve spontaneity,
increase stability and good performance even in hard water.

Because of the different types of the water hardness found
in different agricultural regions, stability of emulsifiability with
different levels of water hardness is an important factor for an
agricultural product. Some agricultural regions use groundwater
that is frequently hardened, but some surface water supplies are
also affected. Calcium concentrations in groundwater can reach
and exceed 100 mg/L. In contrast, magnesium is typically found
in lower concentrations in the groundwater than calcium (around
50 mg/L, and rarely around 100 mg/L), and calcium-based
hardness predominates (WHO, 2010).

Several factors can influence emulsion stability, including
Hydrophile- Lipophile Balance (HLB) (Losada-Barreiro et al.,
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2013), active ingredient concentration (Hallouard et al., 2015)
and surfactant type addition (Feng et al., 2016). Emulsifiable
concentrates, which can also include surfactants and other
additives, are typically optically transparent oily liquid
formulations that are made by dissolving a specific quantity of
pesticide in organic solvents (such as benzene, toluene, xylene
and solvent oil). Prior to use, these systems are diluted with
water, which causes an oil-in-water emulsion to spontaneously
develop and include insecticides inside the oil droplets (Feng et
al., 2018).

Zimdahl (2018) reported that when herbicide is dissolved
in an organic solvent with enough emulsifier, it results in the
formation of an emulsifiable concentration that may be added to
water to produce an oil/water emulsion. Because the herbicide
may react with the metallic ions in water, precipitating the active
ingredient and clogging spray equipment, salts of acidic
herbicides that are soluble in the water and can be made as
solution concentrates are formulated as emulsifiable
concentrates.

Water dispersible granules are solid, non-dusty granular
formulations that quickly dissolve or disperse when mixed with
water in a spray tank to create a suspension of small particles.

Dong et al. (2013) reported that the suspensibility of the
formulation is inversely proportional with particle size because,
as particle size decreases, Brownian motion may become
dominant over the gravitational force, while Yang et al. (2020)
found that the electrokinetic properties of the suspensions are
directly related to their stability. The surface charge density of
the particle can be increased to produce stronger repulsion forces
that will stabilize the suspension.

Important indicators of re-dispersibility in water and
spreadability on leaves of solid formulations are wettability and
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suspensibility. These features have a significant effect on
pesticide retention in targeted organisms, which has an impact on
pesticide efficacy (Cui et al., 2018).

According to (CIPAC MT 39.1, 1995), the allowed normal
maximum amount of separated solid and liquid after storage at
0°C for 7 days was 0.3 mL. The goal of cold storage is to ensure
that the formulations properties are not harmed by storage during
periods of extreme cold. The cold stability test should be
performed at 0°C or lower if a product is expected to be stored in
a refrigerator, where the active ingredient may crystallize, or
phase separation may occur (BPU-HSE, 2004).

Hence, the purpose of this study is to investigate the effect
of different storage temperatures on the physical properties of
flonicamid, hexythiazox, nicosulfuroun, and quinclorac
formulations in Efdal hexzarun 5% EC, Shield 4% OD, Teppeki
50% WG, and Queen 75% WG. Furthermore, GC/MS analysis
will be performed to confirm the change in pH and free acidity.
2. Materials and methods
2.1. Stuied formulations:

Efdal hexzarun 5% EC, Shield 4% OD, Teppeki 50% WG and
Queen 75% WG.
2.2. Thermal degradation studies:

Accelerated high-temperature storage procedures were
carried out according to CIPAC MT 46.1 (1995). About 20 g of
the solid formulation was put in a glass beaker, and about 50 mL
of the liquid formulation was put in a glass bottle. The glass
beakers and bottles were introduced into an electrical oven at the
following temperatures: 35, 40, 45, and 54 °C. The oven
temperature was regulated for the following predetermined
period of (1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, and 14 weeks)
per temperature. After withdrawal, each formulation was
investigated to determine the effect of temperature on the
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stability of the physical properties and identify the thermal
degradation products of the tested pesticide that were responsible
for the changes in pH and free acidity if they occurred.

2.3. Preparation of standard water used.

CIPAC MT 18.1 (1995), MT 18.3 Non-CIPAC
Standard Waters,18.3.1 WHO Standard Hard Water (342 ppm
hardness) was used for the determination of emulsion stability
and persistent foaming of formulations under study. WHO
standard hard water was prepared by dissolving 0.304 g of
anhydrous calcium chloride (CaCl,) and 0.139 g of magnesium
chloride hexahydrate (MgCl,. 6 H,O) in distilled water and made
up to 1000 mL.

2.4. Determination of the physical properties for pesticides
under study
2.4.1. Determination of the wettability for the WG
formulations.

The wettability of WG formulations was determined
according to CIPAC MT 53.3 (1995). 5+0.1g of a non-
compacted representative sample of the formulation were added
all at once by dropping it on the hard water (100 0.1 ml) from
a position level with the beaker's rim, without agitating the
liquid surface. When the granules were added, the stop watch
was started, and the time taken for it to become completely wet
was noted. The suitable wetting time required for complete
wetting of the formulation was 1 min.

2.4.2. Determination of the dispersibility for the WG
formulations.

The degree of dispersion was determined according to
CIPAC MT 174 (1995). Tarred beaker filled with 900 mL of the
hard water, with the stirrer centrally located and positioned so
that the bottom of the stirrer blades are 15 mm above the beaker's
base. The stirrer was switched on, and a sample of WG
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(approximately 9 g weighed to £ 0.1 g) was added to the stirred
water. The stirring continued for 1 min, then the stirrer was
switched off, and the suspension was allowed to stand
undisturbed for 1 min. Nine-tenths (810 ml) of the suspension is
withdrawn by means of a vacuum pump. The solid particles
obtained in the remaining 90 mL of the beaker were determined
gravimetrically. The dispersibility of the WG calculated by the
formula:

Dispersibility =10/9 x (m-W)/m x 100%, where
W= mass of residue after drying (g) and m= mass of
sample taken
2.4.3. Determination of the suspensibility for the
WG formulations.

Suspensibility of the formulation was determined according
to CIPAC MT 168 (1995). A sufficient sample of the
formulation was weighted in a beaker, and a small quantity
(about 5 mL) of hard water was added. After shaking the
suspension, it was transferred quantitatively to a measuring
cylinder of 250 mL; the volume was completed to 250 mL with
the hard water; the cylinder was inverted 30 times in 1 min; and
then placed in a water bath maintained at 30+2°C for 30 min. At
the end of this time, the separated materials or sediment, if any,
were measured.

Gravimetric analysis was used to determine the amount of
particles in the sediment. After removing nine-tenths of the
suspension, the residual tenth was transferred into a tared Petri
dish by rinsing with distilled water and drying to constant
weight. The residue's mass was noted.

Suspension stability= 111 (1- (a /w)), where: a= dry mass of the
lower 25 ml of the suspension (g). w= the mass of the sample
taken (g).
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2.4.4. Determination of the emulsion stability for EC
formulation.

The test was carried out according to CIPAC MT 36
(1995). 5 mL of the formulation was added to 95 mL of WHO
standard hard water in a 100 mL measuring cylinder to produce
100 mL of an aqueous emulsion. The cylinder was stoppered
and inverted 30 times in one min and then placed in water bath
at 30£2°C for 30 min. The volume, if any, of free oil, froth,
cream that separated at the top of the emulsion or the volume, if
any, of solid matter or sedimentation that separated at the
bottom of the emulsion was recorded at the end of the 30 min
period.

2.4.5. Determination of the dispersion stability for OD
formulation.

The test was carried out according to CIPAC MT 180
(1995). 5 g of the formulation was added to 240 mL of WHO
standard hard water in a 250 mL measuring cylinder to produce
dispersion and then the cylinder was filled to the mark with
standard water. The cylinder was stoppered and inverted 30
times in one min and then placed in a water bath at 30+2°C for
30 min. The volume, if any, of free oil or cream that separated at
the top of the cylinder, or sedimentation that separated at the
bottom of the cylinder was recorded at the end of the 30 min
period.

2.4.6. Determination of the pH value for the studied
formulations.

The pH value of a mixture of a sample or of an undiluted
aqueous formulation was determined by using a pH meter
(Model: Jenway 3510). The system was initially standardized
using buffered solution of pH 4 and 7. one gram of sample was
weighed and transferred into a measuring cylinder containing
about 50 mL distilled water, the volume was completed to 100
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mL with water and shaken vigorously for 1 min until completely
mixed. The suspension, if any, was allowed to be settled for 1
min at room temperature then the electrode was immersed into
the sample and the pH of the supernatant was measured. The
electrode was thoroughly washed between samples using a
stream of distilled water to remove all traces of the previous
sample (CIPAC MT 75, 1995).

2.4.7. Determination of the free acidity in the studied
pesticides.

The free acidity was determined according to CIPAC MT
31.2 (1995), using (HANNA 901) automatic titrator with glass
electrode and pH meter. 10 g of the pesticide was dissolved in a
beaker containing 50 mL of acetone and 5 mL of distilled water
was then added to the beaker contents and stirred to homogenize.
The final solution was titrated electrometrically with NaOH 0.5
mol/L (0.5 N) to the apparent pH of the acetone/buffered mixture
(100 mL acetic acid (2 N) and 100 mL NaOH (1 N)) and made
up to 1000 mL with distilled water at 20°C.

Acidity (g/kg) was calculated as H,SO, = (4.904x t x N x 10) / w,
where:

N= Normality of sodium hydroxide (0.5 N).

t= Volume (mL) of the end point titrated with NaOH solution.

w= 10 g of the pesticide.

2.4.8. The influence of cold storage on the crystallization of
formulations under investigation.

For the stability test at 0°C, 100 mL of each pesticide
formulation under test was transferred to a centrifuge tube and
the tube and its contents were placed in a refrigerator at 0+1°C
for 1 hour. During this period, the contents of the tube were
stirred at intervals of 15 min. After this period, the volume of
any separated solid or oily matter was recorded. Then the tube
and its contents were placed in the refrigerator and remained at
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0+1°C for a total period of 7 days. At the end of 7 days, the tubes
were removed from the refrigerator and allowed to remain
undisturbed at room temperature for 3 hours. The volume of any
separated material at the bottom of the tubes was subsequently
recorded. The permitted normal maximum amount of separated
solid and liquid is 0.3 mL after storage at 0°C for 7 days
(CIPAC MT 39.1, 1995).

3. Results and Discussion:

3.1. Effect of thermal conditions on flonicamid's physical
properties in the Teppeki 50% WG formulation.

3.1.1. Effect on the wettability.

The results indicate that the Teppeki 50% WG
formulation passed the wettability test before and after 14
weeks of storage at 35, 40, 45, and 54°C. The results showed
that the wettability of flonicamid was unaffected during the
study periods at different temperatures and the formulation
completely wetted in less than 1 min without swirling.

The obtained results are consistent with the specifications
of APVMA (2005) and JMPS (2016), which stated that the
formulation is acceptable if complete wetting occurs in 1 min
without swirling. Overall, the results indicate that the
formulation wets easily when used in the spray tank or other
equipment, and the wetting agents in the formulation are
unaffected by storage at high and low temperatures, as well as
the length of storage duration.

3.1.2. Effect on the dispersibility.

The results indicate that the Teppeki 50% WG formulation
passed the dispersibility test before and after 14 weeks of storage
at 35, 40, 45, and 54°C. The results showed that the dispersibility
of flonicamid was unaffected during the study periods at
different temperature degrees, and there was no sedimentation or
separation. This complied with APVMA (2005) and JMPS
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(2016), which stated that the average determined active
dispersibility must not be lower than 60% nor higher than 105%
after 1 min of stirring if any sediment appeared.

Overall, the obtained results demonstrate that the
formulation disperses easily and quickly when diluted with
water; therefore, when it applied using appropriate application
equipment, the preparation will be homogeneous and free of
blockages.

3.1.3. Effect on the Suspensibility.

Suspensibility is determined to show that enough active
ingredients are suspended in the spray liquid to produce a
satisfactory, homogeneous mixture throughout spraying.

Results indicate that the teppeki formulation passed the
suspensibility test before and after 14 weeks of storage at 35, 40,
45, and 54°C. There was no sediment or precipitated materials
formed at the end of the 30-minute suspension test before and
after the storage period at each temperature and this complied
with the requirements of APVMA (2005) and JMPS (2016) that
reported that the average determined active suspensibility must
not be below 60% and not more than 105%. Overall, the results
showed that the suspensibility of flonicamid was unaffected
during the study periods under elevated temperatures and this an
indication that the formulation will be homogeneous on
application through appropriate equipment and the dispersing
agents are unaffected by storage at higher and lower temperature
degrees, as well as storage periods of varying length.

3.1.4. Effect on the free acidity.

Table (1) and Fig.(1) show the free acidity calculated as
H,SO, in the Teppeki 50% WG formulation before and after
storage for 14 weeks at 35, 40, 45 and 54°C. The results indicate
that the free acidity of flonicamid before storage was 0.4555

g/kg.
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Table (1): Effect of storage at 35, 40, 45 and 54 °C on the free
acidity of flonicamid in Teppeki 50% WG.

Volume (mL) of NaOH Acidity of
Storage conditions (0.43 N) consumed during  flonicamid as
titration H,SO, (g/kQg)
Before storage 0.216 0.4555
After 14 weeks of storage
at 35°C 0.418 0.8814
After 14 weeks of storage
at 40°C 0.524 1.1050
After 14 weeks of storage
at 45°C 0.640 1.3496
After 14 weeks of storage
at 54°C 0.798 1.6828
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Fig.(1): Effect of storage at 35, 40, 45 and 54 °C on the free
acidity of flonicamid in Teppeki 50% WG.
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The results clearly demonstrated that acidity values
changed during storage, increasing as the temperature increased,
indicating the instability of flonicamid, which has a pKa value of
11.9.

The increase in acidity values was confirmed by GC/MS
analysis in Mansour et al. (2024), which demonstrated the
formation of  4-(trifluoromethyl)  pyridine, N'-acetyl-2-
cyanoacetohydrazide, and 4-acetylpyridine, all with pKa values
of 2.92, 4.45, and 3.505, respectively. The lower the pKa of
the thermal degradation products of flonicamid, the greater their
ability to donate their protons and hence their acidity.
Additionally, GS/MS revealed the formation of N-(2-
aminoethyl)isonicotinamide, which hydrolyzed in water to
produce the appropriate acid.

According to the results, there was a positive relationship
between the acidity of flonicamid, storage period, and
temperature. Generally, the free acidity of flonicamid increased
as storage time and temperature increased.

3.2. Effect of thermal conditions on hexythiazox's

physical properties in the Efdal hexzarun 5% EC
formulation.
3.2.1. Effect on the emulsion stability.

The data in Table (2) shows the emulsion stability of Efdal
hexzarun 5% EC formulation before and after storage for at 35,
40, 45 and 54°C.

ISSN: 2537-0804 elSSN: 2537- 0855



Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

Table (2): Effect of storage at 35, 40, 45 and 54°C on the
emulsion stability of Efdal hexzarun 5% EC formulation.

Storage conditions Cream layer Free oil Sedimen
(weeks) (mL) (mL) t(mL)

Before storage 0 0 0
After 12 weeks 0 0 0

At 35°C
After 14 weeks 1 0 0
After 8 weeks <1 0 0

At 40°C
After 14 weeks <2 0 0
After 6 weeks <1 0 0

At 45°C
After 14 weeks 2.5 0.5 0
After 2 weeks <1 0 0

At 54°C
After 14 weeks 35 1 0

The results showed that the Efdal hexzarun 5% EC
formulation passed the FAO emulsion stability test before and
after storage at 35, 40, 45 and 54°C for 12, 8, 6, and 2 weeks,
respectively. This complies with APVMA (2005) and JMPS
(2016) which reported that the maximum level of cream or free
oil and precipitate layer does not exceed 2 mL after 30 min of
dilution. However, after storage for 14 weeks at 45 and 54°C,
the emulsion stability failed to fulfill the specifications of an
emulsifiable concentrate.

According to the data, the Efdal hexzarun 5% EC
formulation has good emulsion stability after each specified
temperature and time duration due to the hexythiazox stability,
adjuvants, and emulsifying constituents.

3.2.2. Effect on the pH value.
Data in Table (3) show the pH values of the Efdal
hekzarun 5% EC formulation before and after storage at 14
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weeks of storage at 35, 40, 45, and 54°C. The results show that
the pH value of the formulation before storage was 6.02.

Table (3): Effect of storage at 35, 40, 45 and 54 °C on the pH
value of hexythiazox in Efdal hekzarun 5% EC.
pH value of Efdal hekzarun

Storage conditions (weeks)

5% EC
Before storage 6.02
After 14 weeks of storage at 35°C 5.59
After 14 weeks of storage at 40°C 5.37
After 14 weeks of storage at 45°C 5.29
After 14 weeks of storage at 54°C 2.15

The results showed that the pH value of the formulation
decreased with increasing in temperature and storage period.
This change in pH value is an indication for instability of
hexythiazox and formation of acidic degradation products during
thermal storage. The obtained results are in agreement with Agri
Sciences (2015) that reported that the pH value of 10% solutions
of hexythiazox in the formulation of agrilex 50g/L EC ranged
from 5 to 9. As well, Lainco (2019) reported that the pH values
of hexythiazox in the formulation of shoshi 10% EC ranged from
5to 6.

3.2.3. Effect on the free acidity.

Table (4) and Fig.(2) show the free acidity calculated as
H,SO, in Efdal hekzarun 5% EC before and after storage for 14
weeks at 35, 40, 45 and 54°C. Results indicate that the free
acidity of hexythiazox before storage was 0.4977 g/kg.
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Table (4): Effect of storage at 35, 40, 45 and 54 °C on

the free acidity of hexythiazox in Efdal hekzarun 5% EC.
Volume (mL) of NaOH Acidity of

Storage conditions (Weeks) (0.43N) consumed hexythiazox as
during titration H,SO, (9/Kg)
Before storage 0.236 0.4977
After 14 weeks of storage at
35°C 0.252 0.5314
After 14 weeks of storage at
40°C 0.267 0.5630
After 14 weeks of storage at
45°C 0.280 0.5904
After 14 weeks of storage at
54°C 0.297 0.6263
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Fig.(2):Effect of storage at 35, 40, 45 and 54 °C on the free
acidity of hexythiazox in Efdal hekzarun 5% EC

The results clearly showed that there was a change in the
acidity values during thermal storage as they increased when the
temperature increased. The increase in the acidity values was
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confirmed with the GC/MS analysis which revealed the
formation of:
% N-methyl-N-phenyl formamide which has a pKa value of
0.53.
% N-benzyl formamide which is a very weak acid and
partially soluble in water.
% Isocyanates reacted with water to form carbon dioxide that
soluble in water leading to formation of carbonic acid
(Six and Richter, 2003).
RCNO+H20—>RNH2+COZ
C02+H20—>H2C03
% 4-chloro-2-hydroxy benzaldehyde, where the aldehyde group
can aid in charge delocalization, thereby stabilizing the
conjugate base. The resonance stabilization of the conjugate base
promotes ionization and raises the acid dissociation constant
(Ouellette and Rawn, 2014). i

:0 —— :0:
'631@—(‘//(-) 0=C (‘—C/
“ J \H | St \H .

Overall, there was a positive relationship between pH or
free acidity value, storage period, and temperature. Generally,
the acidity value increased (pH decreased) as storage time and
temperature increased.

3.2.4. Effect of cold storage on the crystallization of Efdal
hekzarun 5% EC.

The results demonstrated that the formulation of Efdal
hekzarun 5% EC after storage at 0°C for 7 days did not exhibit
crystallisation, delamination, any separated material at the
bottom of the tube, or oily substance. These observations are
consistent with CIPAC MT 39.1 (1995), which stated that 0.3
mL of separated solid and liquid is the highest allowable normal
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amount. The mobility and emulsifying characteristics in Efdal
hekzarun 5% EC were mostly unaffected by storage at 0°C or
low temperature.
3.3. Effect of thermal conditions on nicosulfuron's physical
properties in Shield 4% OD formulation.
3.3.1. Effect on the dispersion stability.
The data in Table (5) show the effective of thermal storage
at 35, 40, 45 and 54°C on the dispersion stability for Shield 4%
formulation. Results reveal that creamy and oily layers formed at
the top of the cylinder at the end of the 30 min period of the
dispersion test, and the volume of these layers increased as the
temperature and storage duration increased.
Table (5): Effect of storage at 35, 40, 45 and 54°C on the
dispersion stability of Shield 4% OD formulation

Storage conditions Cream layer Free oil Sediment
(mL) (mL) (mL)

Before storage 0 0 0
After 12 weeks <1 <1 0

At 35°C
After 14 weeks 2 15 0
After 8 weeks 1 1 0

At 40°C
After 14 weeks 3 <2 0
After 6 weeks 15 1 0

At 45°C
After 14 weeks 4 2 0
After 2 weeks 2 1 0

At 54°C
After 14 weeks 6 3 0

The results reveal that the formulation passed the
dispersion stability after storage for 12 and 8 weeks at 35 and
40°C, respectively. This complies with APVMA (2005) and
JMPS (2016), which reported that the maximum level of cream
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or free oil and precipitate layer does not exceed 2 mL after 30
min of dilution. However, dispersion stability after storage for 6
and 2 weeks at 45 and 54°C, respectively, failed to fulfill the
specification due to increasing the volume of creamy and oil
layers above the maximum level. Also, the shield 4% OD did not
comply with the specification of the dispersion stability after
storage for longer than the specified periods reported by the
FAO/WHO (2010) specification.

The increasing volume of the creamy and oily layers
indicates that thermal storage had an impact on the active
ingredient and dispersion agents. The color of the formulation
and dispersion changed after 6 and 2 weeks of storage at 45 and
54°C, respectively. This meant that nicosulfuron was degraded
and different degradation products were produced. Therefore, the
best dispersion stability was achieved when stored at 35 and
40°C or 12 and 8 weeks, respectively.

3.3.2. Effect on the pH value.

The data in Table (6) show the pH values of the
Nicosulfuron 4% OD formulation before and after storage at 14
weeks of storage at 35, 40, 45, and 54°C. The results clearly
showed that the pH value of the formulation before storage was
6.51 and decreased when the temperature increased, indicating
the instability of nicosulfuron, which has a pKa value of 4.22.

Table (6): Effect of storage at 35, 40, 45 and 54°C on the pH
value of nicosulfuron in Shield 4% OD

Storage conditions pH value of nicosulfuron 4%0D
Before storage 6.51
After 14 weeks of storage at 35°C 5.70
After 14 weeks of storage at 40°C 5.26
After 14 weeks of storage at 45°C 4.87
After 14 weeks of storage at 54°C 4.69
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The decrease in pH values was confirmed with GC/MS
analysis which revealed the formation of the following: 2-
Amino-4,6-dimethoxypyrimidine,  Methanethioamide, = N,N-
dimethyl- and N,N-Dimethyl(methylthio)acetamide which have
pKa values of 4.02, 1.71, and -0.8, respectively. The lower the
pKa values of thermal degradation products of nicosulfuron, the
greater their ability to donate their protons and hence their
acidity increased; therefore, the pH values decreased.

According to the results, there was a positive relationship
between the pH, storage period, and temperature. Generally, the
pH value of nicosulfuron decreased as storage time and
temperature increased.

3.4. Effect of thermal conditions on quinclorac's physical
properties in the Queen 75% WG formulation.
3.4.1. Effect on the wettability.

Results indicate that the Queen formulation passed the
wettability test before and after 14 weeks of storage at 35, 40,
45, and 54°C. The results showed that the wettability of
quinclorac was unaffected during the studied periods at different
temperature and the formulation completely wetted in less than 1
min without swirling. This met the specifications of APVMA
(2005), FAO (2002) and JMPS (2016) which stated that a
preparation is acceptable if complete wetting occurs in 1 min
without swirling.

The results show that the studied formulation wets easily
when used in the spray tank or other equipment and the wetting
agents in the formulation are unaffected by storage at high and
low temperatures, as well as storage periods of varying length.
3.4.2. Effect on the dispersibilty.

The results indicate that the Queen formulation passed the
dispersibilty test before and after 14 weeks of storage at 35, 40,
45, and 54°C. The results showed that the dispersibility of
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quinclorac was unaffected during study periods at different
temperature degrees, and there were no sedimentation or
separation materials. This complied with APVMA (2005) and
JMPS (2016), which stated that the average determined active
dispersibility must not be lower than 60% nor higher than 105%
after one min of stirring if any sediment appeared, and with FAO
(2002), which stated that a minimum of 70% of the formulation
shall be dispersed after 1 min of stirring.

The results demonstrate that the Queen 75% WG disperses
easily and quickly when diluted with water; therefore, when it
applied using appropriate application equipment, the final
preparation will be homogeneous and free of blockages.

3.4.3. Effect on the suspensibility.

Table (7) shows the percentage of suspensibility in the
formulation of Queen 75% WG before and after 14 weeks of
storage at 35, 40, 45, and 54°C. The results show that the
suspensibility of quinclorac before storage was 99.04%.

Table (7): Effect of storage at 35, 40, 45 and 54 °C on the
suspensibility of quinclorac in Queen 75% WG.

Storage conditions (Weeks) Suspensibility of quinclorac (%)
Before storage 99.04

After 14 weeks of storage at 35°C 98.50

After 14 weeks of storage at 40°C 97.83

After 14 weeks of storage at 45°C 96.89

After 14 weeks of storage at 54°C 95.51

The results indicate that the Queen 75% WG formulation
passed the suspensibility test before and after 14 weeks of
storage at 35, 40, 45, and 54°C. This complied with the
requirements of APVMA (2005 and JMPS (2016)
specifications, which reported that the average determined active
suspensibility must not be below 60% and not more than 105%,
and with the specification of the FAO (2002), which stated that a
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minimum of 70% of the quinclorac content found shall be in the
suspension after 30 min of the test. The results showed that the
suspensibility of quinclorac was slightly affected during the
study periods but remained within the specification limits, and
the dispersing agents added to the formulation are unaffected by
storage at higher and lower temperatures as well as storage
periods of varying length; thus, the WG formulation of Queen
will be homogeneous upon application using appropriate
application equipment.

3.4.4. Effect on the pH value.

The pH values of the Queen 75% WG formulation before
and after 14 weeks of storage at 35, 40, 45, and 54°C are shown
in Table (8). The results show that the pH value of the
formulation before storage was 3.57.

Table (8): Effect of storage at 35, 40, 45 and 54 °C on the
pH value of quinclorac in Queen 75% WG.

Storage conditions (\Weeks) pH value of quinclorac
Before storage 3.57
After 14 weeks of storage at 35°C 3.54
After 14 weeks of storage at 40°C 3.48
After 14 weeks of storage at 45°C 341
After 14 weeks of storage at 54°C 3.32

The results clearly showed that the pH value of the
formulation slightly decreased after thermal storage because
quinclorac was a weak acid and, at higher temperatures, its
disassociation in water solution increased.

Results indicate that the Queen formulation passed the pH
test before and after 14 weeks of storage at 35, 40, 45, and 54°C.
This complied with the specification of FAO (2002), which
stated that the pH range of quinclorac was from 3 to 6.
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3.4.5. Effect on the free acidity.

Table (9) and Fig.(3) show the free acidity calculated as
H,SO, in the Queen 75% WG formulation before and after
storage for 14 weeks at 35, 40, 45 and 54°C. Results indicate that
the acidity of quinclorac before storage was 0.4555 g/kg.

Table (9): Effect of storage at 35, 40, 45 and 54 °C on the free
acidity of quinclorac in Queen 75% WG.

Volume (mL) of NaOH Acidity of

Storage conditions (0.43N) consumed during  quinclorac as
titration H,SO, (g/kQg)
Before storage 1.921 4.0509
After 14 weeks of storage
at 35°C 1.967 4.1479
After 14 weeks of storage
at 40°C 1.990 4.1964
After 14 weeks of storage
at 45°C 2.061 4.3451
After 14 weeks of storage
at 54°C 2.207 4.6539
5 4.7
2 46
S 45
[S]
E ;.% 4.4
% > 4.3
S5 42
29 41 . .
>N 4
oI
5 g 39 — .
2 3.8
2 37
< Before 35°C 40°C 45°C 54°C
storage
Storage conditions

Fig.(3): Effect of storage at 35, 40, 45 and 54 °C on the free
acidity of quinclorac in Queen 75% WG.
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The results clearly showed that there was a change in the
acidity values during storage as they increased when the
temperature increased. The results were confirmed by the
GC/MS analysis in Mansour et al. (2023), which revealed the
formation of 7-chloroquinoline-8-carboxylic acid with a pKa
value of -2.92. The lower the pKa, the greater the acidity. The
greater the number of chlorine atoms in a molecule, the greater
the electronegativity at the molecule end, resulting in the
molecule's characteristics being highly ionic: the density, boiling
point, and acidity increased. According to the obtained results,
there was a relationship between free acidity, storage period, and
temperature. Generally, the acidity of quinclorac increased (pH
decreased) as storage duration and temperature increased.

4. Conclusion:

The impact of storage temperatures on the stability of the
physical properties of flonicamid, hexythiazox, nicosulfuron, and
quinclorac formulations in Teppeki 50% WG, Efdal hexzarun 5%
EC, Shield 4% OD, and Queen 75% WG, respectively was
investigated. The wettability, dispersibility, suspensibility, pH
value, free acidity, emulsion stability, crystallization, and
dispersion stability were investigated before and after storage at
35, 40, 45, and 54°C for 14 weeks. The change in pH values and
acidity for the studied formulations was confirmed with GC/MS
analysis. According to the obtained results, there was a
relationship between pH value or free acidity, storage period,
and temperature. Nicosulfuron must be stored at a temperature of
40°C or less and its formulations must have appropriate
adjuvants to stabilize it and maximize its potency at higher
temperatures. Therefore, the storage and handling of the
formulation must be taken into consideration and be at suitable
temperatures away from water and high humidity. Economically,
it is recommended that the number of pesticides acquired per
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season not exceed the requirements in order to limit the duration
of storage for these chemicals. The pH value and hardness of
water sources in agricultural areas can vary; therefore, water
must be analyzed before spraying pesticides to determine the
concentrations of cations and anions because water pH and
hardness affect effectiveness of the pesticide and some physical
properties such as emulsion stability and re-emulsification, and
dispersion stability. Pesticide package labels must contain the pH
range in which the pesticide is sprayed, as well as the appropriate
temperature range for maintaining the pesticide's best storage
shelf life.

ISSN: 2537-0804 elSSN: 2537- 0855



Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

References:

Agri science (2015). Material Safety Data Sheet of Agrilex 50
g/L EC based on preparation and distribution of safety data
sheets about hazardous materials and preparations (O.G.
issue no 27092 dated 26/12/2008). P: 1-8.

Aksoy, A.; Yavuz, O.; Guvenc, D. & Das, Y. K. (2007).
Effects of the high temperature on the physical and
chemical properties of some public health insecticide
formulations. Asian J. Chem., Vol. 19(7): 5681-5687.

Alvarado Aguilar, M. C.; Recalde Coronel, P. C.; Leal
Alvarado, D. A.; Villa Sanchez, F. E. & Tamayo
Alcivar, R. (2019). Oil-in-water (o/w) emulsionable
concentrate  of  Ishpink  (Ocotea  quixos)  with
thermodynamic stability. Rev Caatinga [Internet].Vol.
32(3):590-8.
https://doi.org/10.1590/1983-21252019v32n303rc

Australian Pesticides Veterinary Medicines Authority
(APVMA) (2005). Guidelines for the generation of storage
stability data of agricultural chemical products. The data
requirements that the APVMA adopts are derived from the
‘Manual on development and use of FAO and WHO
specifications for pesticides’, first edition (2002).

Biocides and Pesticides Unit of Health & Safety Executive
(BPU-HSE) (2004). Guidance on the storage stability data
requirements for non- agricultural pesticide products.
Available from: https://pdf4pro.com/cdn/pesticides-
guidance-on-the-storage- stability-data-2fdle7.pdf

CIPAC Hand book MT 168 (1995): Determination of the
suspension stability of water dispersible granules. Vol. F:
417.

CIPAC Hand book MT 174 (1995): Dispersibility of water
dispersible granules. Vol. F: 435.

ISSN: 2537-0804 elSSN: 2537- 0855



https://doi.org/10.1590/1983-21252019v32n303rc
https://pdf4pro.com/cdn/pesticides-guidance-on-the-storage-stability-data-2fd1e7.pdf
https://pdf4pro.com/cdn/pesticides-guidance-on-the-storage-stability-data-2fd1e7.pdf
https://pdf4pro.com/cdn/pesticides-guidance-on-the-storage-stability-data-2fd1e7.pdf

The Thermal Impact on the Stability of ...., Hany Mansour et al.

CIPAC Hand book MT 18.1 (1995): Preparation of standard
waters Ato G (MT 18.1.1 to 18.1.7). Vol. F: 59-63.

CIPAC Hand book MT 180 (1995): Dispersion stability, Vol.,
H, p.310.

CIPAC Hand book MT 31.2 (1995): Electrometric procedure.
Vol. F: 98.

CIPAC Hand book MT 36 (1995): Emulsion characteristics of
Emulsifiable Concentrate. VVol. F: 108-109.

CIPAC Hand book MT 39.1 (1995): Emulsifiable
concentrate and solutions. Vol. F: 128-129.

CIPAC Hand book MT 46.1 (1995): General method of
accelerated storage procedure.Vol. F: 149.

CIPAC Hand book MT 53.3 (1995): Wetting of wettable
powder. Vol. F: 164.

CIPAC Hand book MT 75 (1995): Determination of pH
values. Vol. F: 205-206.

Cui, B.; Wang, C.; Zhao, X.; Yao, J.; Zeng, Z.; Wang, Y.; ...
& Cui, H. (2018): Characterization and evaluation of
avermectin  solid nanodispersion prepared by
microprecipitation and lyophilisation techniques. PLOS
ONE, Vol. 13(1): e0191742.
https://doi.org/10.1371/journal.pone.0191742

Dong, L. F.; Li, H. M.; Wang, Z. & Zhang, B. H. (2013).
Determination of the types and dosages of dispersants and
thickeners in pesticide SC. Mod. Agr., Vol. 12: 14-17.

FAO (2002). Specification and evaluation for quinclorac.
Available from:
https://www.fao.org/fileadmin/templates/agphome/documen
ts/Pests _ Pesticides/Specs/quinclor.pdf

FAO/ WHO (2010). Manual on development and use of FAO
and WHO specifications for pesticides, First edition,
WHO/FAO -Rome.

ISSN: 2537-0804 elSSN: 2537- 0855


https://doi.org/10.1371/journal.pone.0191742
https://www.fao.org/fileadmin/templates/agphome/documents/Pests_
https://www.fao.org/fileadmin/templates/agphome/documents/Pests_
https://www.fao.org/fileadmin/templates/agphome/documents/Pests_
https://www.fao.org/fileadmin/templates/agphome/documents/Pests_Pesticides/Specs/quinclor.pdf

Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

Feng, J.; Zhang, Q. I.; Liu, Q. I.; Zhu, Z.; McClements, D. J.
and Jafari,S. M. (2018). Application of nanoemulsions
in formulation of pesticides. Nanoemulsions p: 379-413.
Academic Press.

https://doi.org/10.1016/B978-0-12-811838-2.00012-6

Feng, W.; Wei, Z.; Song, J.; Qin, Q.; Yu, K.; Li, G.; Zhang,
J.; Wu, W. & Yan, Y. (2017). Hydrolysis of nicosulfuron
under acidic environment caused by oxalate secretion of a
novel Penicillium oxalicum strain YC-WM1. Scientific
Reports, Vol.7 (1):1-11.

Green, J. & Hale, T. (2005). Increasing the biological activity
of weak acid herbicides by increasing and decreasing the
pH of the spray mixture. J. ASTM Intern., Vol. 2(6): 62-71.
Available from: www.astm.org and from
https://doi.org/10.1520/JA112907

Hallouard, F.; Dollo, G.; Brandhonneur, N.; Grasset, F. & Le
Corre, P. (2015): Preparation and characterization of
spironolactone-loaded nano-emulsions for extemporaneous
applications. Int. J. Pharm., Vol. 478(1):193-201.

JMPS (2016). FAO and WHO Joint Meeting on Pesticide
Specifications; Manual on development and use of FAO
and WHO specifications for pesticides (3rd revision of the
first edition), Rome. Italy, Specification guidelines for
liquid formulated pesticides, Emulsions in water (EC).

Lainco (2019). Material Safety Data Sheet of Shoshi 10% WP
based on regulation (EC) No. 1907/2006 and its
modifications. Revision 2, p: 1-11. Available from:
https://www.lainco.es/files/pdf/3233d93ch28096cc6d54170
947d224ed.pdf

Losada-Barreiro, S.; Sanchez-Paz, V. & Bravo-Diaz, C.
(2013). Effects of the emulsifier hydrophile-lipophile
balance and the emulsifier concentration on the

ISSN: 2537-0804

elSSN: 2537- 0855


https://doi.org/10.1016/B978-0-12-811838-2.00012-6
http://www.astm.org/
https://doi.org/10.1371/journal.pone.0191742
https://www.lainco.es/files/pdf/3233d93cb28096cc6d54170947d224ed.pdf
https://www.lainco.es/files/pdf/3233d93cb28096cc6d54170947d224ed.pdf

The Thermal Impact on the Stability of ...., Hany Mansour et al.

distributions of gallic acid, propyl gallate, and a-tocopherol
in corn oil emulsions. J. Colloid Interface Sci., Vol. 389
(1):1-9.

Mansour, H. A. B., El-Dars, F., & Radwan, O. (2023). A
study of quinclorac degradation during thermal and forced
hydrolysis and soil photolysis. Egyptian Journal of Soil
Science, 63(4), 593-608.

Mansour, H., El-Dars, F., & Radwan, O. (2024). Thermal And
Forced Hydrolytic Degradation Studies Of Flonicamid And
Its Photolysis In Egyptian Clay-Loam Soil. Egyptian
Journal of Chemistry, 67(1), 563-580.

Molin, W. T. & Hirase, K. (2004). Comparison of commercial
glyphosate formulations for control of prickly sida, purple
nutsedge, morningglory and sicklepod. Weed Biol. Manag.,
Vol. 4(3): 136— 141. | https://doi.org/10.1111/j.1445-
6664.2004.00130.x

Ouellette, R. J., and Rawn, J. D. (2014). Organic chemistry
study guide: Key concepts, problems, and solutions.
Elsevier.p.614.

Six, C. and Richter, F. (2003). Isocyanates,
Organic. Ullmann's encyclopedia of industrial chemistry.
Weinheim: Wiley-VCH. Available from:
https://doi.org/10.1002%2F14356007.a14 611

Whitmore, T. E. (1986). Dealing with alkaline sprays. J.
arboric., Vol. 12(8): 202-205.

World Health Organization (WHO) (2010). Hardness in
drinking-water: background document for development of
WHO guidelines for drinking-water quality (No.
WHO/HSE/WSH/10.01/10). Available from:
https://apps.who.int/iris/bitstream/handle/10665/70168/WH
O_HSE_WSH _10.01 10 Revl eng.pdf

ISSN: 2537-0804 elSSN: 2537- 0855


https://doi.org/10.1111/j.1445-6664.2004.00130.x
https://doi.org/10.1111/j.1445-6664.2004.00130.x
https://doi.org/10.1002%2F14356007.a14_611
https://apps.who.int/iris/bitstream/handle/10665/70168/WHO_HSE_WSH_10.01_10_Rev1_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/70168/WHO_HSE_WSH_10.01_10_Rev1_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/70168/WHO_HSE_WSH_10.01_10_Rev1_eng.pdf

Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

Yang, L.; Ji, W.; Mao, M. & Huang, J. N. (2020). An updated
review on the properties, fabrication and application of
hybrid-nanofluids along with their environmental effects.
J. Clean. Prod., Vol. 257:120408. |
https://doi.org/10.1016/j.jclepro.2020.120408

Zimdahl, R. L. (2018). Herbicide Formulation in Fundamentals
of weed science. p. 501-509. Academic press. |
https://doi.org/10.1016/b978- 0-12-811143-7.00017-2

elSSN: 2537- 0855

ISSN: 2537-0804


https://doi.org/10.1016/j.jclepro.2020.120408
https://doi.org/10.1016/j.jclepro.2020.120408
https://doi.org/10.1371/journal.pone.0191742
https://doi.org/10.1371/journal.pone.0191742
https://doi.org/10.1371/journal.pone.0191742

<

Effect of soil enhancers and foliar application
of whey on growth and yield of Cyperus
esculentus plants and used in some dairy

products
G il gl g gai o Gl (s (Ao sl (BN A clivas i
St latia Gany E ) b Lgaladial g 5o 5ad)

By

Manal M. Meligy ' ; Fatma R. lbrahim?;

Monira M. Basiony®
Medicinal and Aromatic Res. Dept., Hort. Res. Institute,
Agric. Res.Center, Giza, Egypt
2\/egetable and Floriculture Dept., Faculty of Agriculture,
Mansoura University, Mansoura, Egypt
3Dairy Technology Research Department, Animal
Production Research Institute, Agric. Res. Center, Giza,

Egypt
Doi: 10.21608/asajs.2024.386892

YoYE/V /A s il ail
YoYE/ Y/ YA s o add Jgud

Meligy, Manal M.& lbrahim' Fatma R.& Basiony, Monira M.
(2024). Effect of soil enhancers and foliar application of whey
on growth and yield of Cyperus esculentus plants and used in
some dairy products. The Arab Journal of Agricultural
Sciences, Arab Institute for Education, Science and Arts, Egypt,
7 (24), 321 -354.

http://asajs.journals.ekb.eq




Vo TE JglSTI(YE)E L (V ) « dkkly o aplald G sl bt

Effect of soil enhancers and foliar application of whey on
growth and yield of Cyperus esculentus plants and used in
some dairy products

Abstract :

The study conducted for two consecutive summer seasons
in 2019 and 2020 at the Gemmeiza Agricultural Research
Station, Gharbia Governorate, Egypt, investigated the effects of
soil enhancers such as compost, agricultural sulfur, potassium
humate, and spray whey on tiger nut on plant growth and
production. The experiment included eight treatments: control,
foliar spray of whey, compost applied alone and in combination
with foliar spray for whey, agricultural sulfur applied alone and
in combination with foliar spray for whey, and potassium humate
applied alone and in combination with foliar spray for whey. The
results showed that soil amendments and foliar sprays of whey
significantly improved plant characteristics, with T4 and T6
being the most effective. The interaction between potassium and
whey spray significantly increased plant parameters, such as
shoot dry weight, nutrient uptake, yield, and tuber quality.
Treatment T7 recorded the highest values for moisture, fat, and
total titratable acidity, followed by compost alone. Therefore, it is
suggested that tiger nut plants could be cultivated as a source for
protein, oil, and milk while simultaneously incorporating soil
enhancers and whey protein as an organic foliar spray for the
cultivation of organic crops.

Keywords:Tiger nut, Compost, Agricultural sulfur, Potassium
humate, whey, rayeb.
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Introduction
Tiger nut (Cyperus esculentus L) are a flexible and
nutritious meals supply located in various parts of the globe,
inclusive of South Korea, China, Egypt, Ghana, Nigeria, Turkey,
the East Mediterranean, the united states, Alaska, and Spain
(specially, the Valencia place). Tan et al.,(2023) studied tiger
nutadaptability to marginal land situations that specialize in soil
nutrient availability. They indicated that fertilization increases
tiger nut populace and makes use of soil nutrients for tuber
manufacturing, whilst nitrogen delays development. Those
findings offer valuable insights into the optimization of tiger nut
cultivation on marginal land. In concordance with Shahein et al.,
(2023), studied on bio-yoghurt beverages found that
incorporating tiger nut flour can improve nutritional content
material, sensory traits, and health advantages. The addition
accelerated total solids, protein, fats, and acidity, advanced
probiotic bacteria viability, and more advantageous sensory
attributes. (Kranz et al., 2020),crop manufacturing is inspired
positively with the aid of compost application due to its effect on
numerous physical and chemical residences and soil microbial
hobby (Soliman, 2018).Timon et al., (2019)observed that a
fertilizer mixture of 100 kg *NPK+ 140 kg'PD+240 kg ha*CD
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became exceptional for tiger nut increase and vyield. The
aggregate produced the best variety of leaves, heaviest tuber
weight, and highest quantity of tubers according to plant, thereby
enhancing tiger nut yield Sarhan et al., (2023) stated that
compost manure fertilization and foliar software significantly
decorate French basil plant growth in sandy soils. Combining
potassium silicate with compost manure and 30 ppm methyl
jasmonate resulted in the highest increase and peak.

Sulfur fertilizer improves crop productivity by reducing
soil pH and increasing essential nutrients like nitrogen and
micronutrients. However, it's a limiting nutrient in agricultural
practices due to factors like high vyields, low sulfur content,
rainfall reduction, and soil sulfur reserves declining. This sulfur
deficiency is particularly evident in Egyptian soils, resulting
from crop depletion, which hampers agricultural production. The
plant can absorb sulfur in the form of SO4-2 with the same
amount of phosphorus absorption (Chaghazardi et al.,
2014).Dudhe et al., (2014) examined sugarcane plants to assess
the effect of sulfur in the form of ammonium sulfate on the
development, surrender, and quality of sugarcane. It appeared
that sulfur had a positive effect on sugarcane yield/ha. There was
a clear increment in production compared to the control, and the
negative effect was on plant density and plant height. Kurowski
et al., (2010) conducted research on Brassicaceae plants and
discovered that the application of sulfur fertilizers had a positive
impact on decreasing the occurrence of Alternaria blight.
Consequently, the sulfur fertilization led to a notable decrease in
the abundance of parasites, including pathogens that infect
Brassicaceae seeds.

Humic acid (HA) is a naturally organic macromolecular
compound with functional groups containing oxygen (Oskoe et
al., 2016). In recent years, HA has been enriched with potassium

ISSN: 2537-0804 elSSN: 2537- 0855



Effect of soil enhancers and foliar ...., Manal Meligy et al.

salt, forming potassium humate (KHM), which can regulate plant
growth and provide potassium for it (Lang et al., 2020).
Furthermore, HA also has several advantages, such as: having a
high water holding capacity; improving soil structure; chelating
many micronutrients, making them more suitable for plants;
improving the use of chemical fertilizers by slowly releasing
fertilizers; and improving nutrient absorption, which promotes
plant germination and growth (Pereira et al.,2019). In addition,
Pavlova et al., (2020) found that potassium humate and effective
microorganisms improve survival, preservation, yield, crop
structure, and seed quality in lvan Karamanov's soybean variety.
Growth regulators also improved root system growth, increasing
nodule numbers by nearly fourfold and increasing the soya leaf
surface area. Ullah et al.'s 2020 study found that combining seed
dressing and soil application of potassium humate improved
cotton plant productivity and fiber quality, suggesting a 20 L
ha”-1 limit for application.

Sweet whey (SW) is a by-product of cheese
manufacturing rich in nutrients such as lactose and whey
proteins. Despite its nutritional value, SW is often wasted,
contributing to environmental pollution. However, it contains
minor components like lactoferrin and immune-globulins, which
have various important biological roles such as
immunomodulation and antioxidant activity (Zayed and
Winter, 1995; De Wit, 1998). Tiger nut milk, also known as
horchata de chufa, is a plant-based milk alternative made from
tiger nut which are tubers rather than nuts. It is lactose-free and
rich in fiber, vitamins, minerals, and healthy fats, making it
suitable for individuals with dairy allergies or lactose
intolerance. Tiger nut milk can be consumed alone or used in
various recipes, offering a satisfying and nutritious dairy-free
option. Rayeb milk was made by fermenting milk with specific
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bacteria. Rayeb milk is a good source of essential nutrients like
protein, calcium, and vitamin B12 and supports digestive health.
Salama et al., (2013)analyzed tiger nut tubers' chemical and
technological properties, finding them rich in oil, essential
minerals such as potassium, phosphorus and magnesium, and
crude fibers. The oil resembles edible oils like cottonseed, corn,
sunflower, and olive. The study recommends its use as a safe
vegetable.Djomdi et al., (2020) found that sprouting tiger nut
tubers increased milk extraction yield by 35% and starch
hydrolysis rates by 45 to 70%, resulting in naturally sweetened
milk with improved viscosity. Research conducted to date has
shown that if spread as fertilizer on cultivated lands, organic
waste from the food industry affords the improvement of nutrient
flux from plants (Asik and Katkat (2010) and Zaha et al.,
(2011).Indeed, nitrogen, phosphorus, sulfur, calcium, sodium,
magnesium, lactose, and proteins from whey can play this role
and lead to increased crop productivity (Tsakali et al.,2010).The
amounts of these compounds in whey can be considered
sufficient for plant growth.
Materials and Methods

The experiment was carried out at the farm of Gemmeiza
Agricultural Research Station, Gharbia Governorate, Egypt,
during the two consecutive summer seasons of 2019 and
2020.To remove the remnants of the previous crops, the field
was cross-ploughed twice. Plots for experiments were set out
across the field. The experimental unit's area was 2.16 m? (1.2 m
x 0.60 m), with three rows per plot and 30 cm between hills.
Each hill had two plants, and each plot had 25-30 plants. Three
replications of a randomized complete block design system were
used to distribute these treatments. Eight treatments were used in
the studyof tiger nut tubers in soil with similar characteristics, of
tiger nut tubers in soil with similar characteristics, incorporating
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amendments like compost, agricultural sulfur, and potassium
humate to promote growth, nutrient uptake, and the economic
underground part. Whey protein, abundant in amino acids, was
utilized as a foliar application.

The treatments under the study were as follows:(T1)
control - 100% of the recommended NPK dose, (T2) foliar spray
of whey + 50% NPK, (T3) compost + 50% NPK, (T4) compost
+ foliar spray of whey + 50% NPK, (T5) agricultural sulfur +
50% NPK, (T6) agricultural sulfur + foliar spray of whey + 50%
NPK, (T7) potassium humate + 50% NPK, and (T8) potassium
humate + foliar spray of whey + 50% NPK.

Tiger nut tubers were obtained from local markets located in the
Tanta, Gharbia Governorate.These tubers were planted on April
1% and harvested 160 daysafter planting.Experimental treatments
involved using sweet whey mixed with soap on plant leaves
twice per seasonat 60 and 70 days after sowing, with chemical
composition, acidity, and pH values displayed in Table 3.

Table 1: The initial characteristics of the soil under study
(average of both seasons).

Parameter Value Parameter Value
pH 8.83 | Soluble cations (meq I
EC (mmohs cm-1) 0.55 Magnesium (Mg™) 0.90
Organic matter (%) 0.74 Calcium (Ca"™) 1.70
Saturation (SP, %) 68.00 Potassium (K™) 0.80
Field capacity (FC, %) 36.23 Sodium (Na™) 2.48
Wilting point (WP, %) 18.12 | Soluble anions (meq 1)
ps (Mg m”) 2.62 cr 3.29
pb (Mg m™) 1.12 HCO; 0.23
Mechanical analysis SO, 1.89
Sand (%) 11.69 | Available nutrients (ppm)
Silt (%) 37.17 Nitrogen (N) 42.74
Clay (%) 51.14 Phosphorus (P) 11.18
Texture class Clayey Potassium (K) 314.32
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Table 2:Characteristics of the compost utilized in the study

Parameter Value Parameter Value
pH (water) 5.92+0.07 C:N ratio 14.7
Electrical
conductivity (EC, | 2.4+0.06 Total P (%) 1.34+0.06
dSm™)

Total organic .
carbon (%) 30.8+5.22 Total K (%) 1.6+0.08

Total N (%) 2.1+0.11

Agricultural sulfur (biosulf 99% powder), purchased from
Baladna Modern Fertilizers Company, is composed of 99%
sulfur and 1% complementary materials. Sulfur is a crucial
element for plant nutrition, as it is involved in the synthesis of
amino acids necessary for plants, such as lecithin and methylene,
and plays a significant role in plant respiration. Furthermore,
sulfur is included in the composition of volatile substances that
give vegetables like onions, garlic, cabbage, and cauliflower
their distinctive taste and flavor.

Sweet whey

Sweet whey was procured from the Ras Cheese Factory in
Tanta, as shown in Table 3. Fresh cow's milk was obtained from
El-Serw Animal Production Research Station, a facility operated
by the Animal Production Research Institute, Agricultural
Research Center. Tiger nut was obtained from Al-Gemmiza
Station. Fresh cow's, buffalo's, and goat's milk were also
obtained from the EI-Serw Animal Production Research Station.
The study utilized a commercial strain of yogurt starter.
Containing Streptococcus thermophilus and Lactobacillus
delbrueckisubsp.Bulgaricus in a 1:1 ratio (Chr. Hansen's Lab
AJS, Copenhagen, Denmark). The starter cultures were in freeze-
dried, direct-to-vat set form and were stored at 18 °C until use.
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Table 3: Chemical composition, acidity and pH value of

sweet whey
Parameter Value Parameter Value
Moisture (%) 93.8 Fat (%) 0.50
pH 5.7 Lactose (%) 4.7
Total solids (%) 6.2 | Calcium(mg100g™) | 57.0
Protein (%) 0.78 Titratable acidity 0.30

Preparation of Tiger nut milk

Tiger nut milk was prepared as described by Bristone
(2015) with some modification. One kg of whole tiger nuts was
cleaned and processed to remove contaminants. It was soaked in
clean water for 24 hours. The tiger nut becomes softer and
simpler to combine after soaking. The wet tiger nuts were
drained, cleaned once more, and then blended with a volume of
water in a ratio of 1:3 using a blender. After that, the tiger nut
milk was extracted by straining it through muslin cloth.
Preparation of rayeb milk made from cow and tiger nut milk
Three treatments of Rayeb milk were made from cow’s milk,
tigernut milk and mixtures as follows:(A): Rayeb milk made
from cow milk, (B): Rayeb milk made from tigernut milk, and
(C): Rayeb milk made from 50% cow milk + 50% tigernut milk.
Pasteurization of milk for all treatments, then cooled to 40°C,
inoculated with cultures (0.1 gL™ of milk mix), incubated at
40°C for fully coagulation, and preserved at 4°C for 14 days.
Rayeb milk samples wereanalyzed when fresh and after 7 and 14
days of refrigerated storage.
Experimental Design

The experiment was conducted using a factorial design
with full randomization and three replications. The factors
involved soil enhancers, such as control, compost, agricultural
sulfur, and potassium humate. The second factor was sweet
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whey, which was administered as a foliar application either with
or without sweet whey, resulting in a total of eight treatments.
Sampling and analysis

After 160 days of sowing, three plants were randomly
selected from each plot to determine various parameters.
Vegetative growth parameters includes plant height (cm), the
number of tillers per hill, tuber number per hill, and the dry
weight of tubers per hill (g). Additionally, fixed oil from tiger
nut seeds was extracted using petroleum ether in a Soxhlet
system HT apparatus, according to the methods outlined by
AOAC (2019). The total carbohydrate percentage was
determined in tiger nut seeds using the method of Dubios et al.,
(1956). At maturity, ten random tubers were collected from each
plot to determine the N content (in grams per 100 grams), which
was determined using the micro-Kjeldahl method according to
Humphries (1956). Furthermore, the percentages of total P and
K in tubers were determined using the methods of Van
Schouwenburg and Walinge (1967) and Varley (1971),
respectively. Soil samples were collected after the harvest of
tiger nut tubers to determine the available NPK in the soil. The
standard methods of soil analysis were followed, as described by
Piper (1944) and Black et al., (1965).

The determination of the total soil, total nitrogen, and ash
content of milk samples was carried out in accordance with the
standards established by AOAC (2019). The titratable acidity of
the samples was measured using a method that involved titrating
a mixture of 10 grams of the sample and 10 milliliters of boiling
distilled water with 0.1 normal sodium hydroxide. The reaction
was monitored using a 0.5% phenolphthalein indicator until the
endpoint of a faint pink color was reached. The pH of the milk
samples was measured using a pH meter calibrated with standard
buffers (pH 4.0 and 7.0), and the temperature was maintained at
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17 to 20 degrees C. The results of the measurements were
recorded and analyzed to determine the properties of the milk
samples.

Statistical analysis

The data collected from the experiments were analyzed
using a randomized complete design analysis. To compare the
treatment means, the least significant difference test (L.S.D.) was
employed, with a significance level of p< 0.05. The statistical
analysis was carried out using the Statistix Software v. 9 (Boyd
et al.,2018).
Results
Soil physical and chemical characteristics

Table 1 presents a comprehensive overview of the
physical and chemical characteristics of the soil, compost, and
sweet whey. The soil is categorized as clayey and includes
specific proportions of sand, silt, and clay. Table 2, present
valuable insights into the composition, pH level, electrical
conductivity, and organic matter content of the compost.While,
Table 3 furnishes data on the chemical composition, acidity, and
pH values of sweet whey.
Growth parameters

The study examines the impact of soil enhancers and
foliar sweet whey application on tiger nut plant growth
parameters,i.e., plant height, tillers per hill, tuber dry weight, and
tubers per hill under varying conditions. inthe 2019 and 2020
seasons, revealing significant disparities in plant growth.The
treatment (T4) of compost, foliar whey spray, and 50% NPK
recorded involving compost, foliar whey spray, and 50% NPK
showed the highest values in plant height, tillers per hill, and
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tubers dry weight were 57.44 cm and 59.24 cm for plant height,
55 and 56 for tillers per hill, 140.64 g and 181.3 g for tubers dry
weight, and 111 and 113 for tubers per hill, respectively,
followed by treatment (T6) which included agricultural sulfur,
foliar whey spray, and 50% NPK. The research conducted by
Ullah et al., (2020) offers additional evidence to reinforce the
beneficial outcomes of using potassium humate as a seed coating
for cotton plants. The study demonstrates that implementing this
technique improves both the productivity and fiber quality of the
plants. The researchers also noted that the integration of
potassium humate resulted in notable enhancements in soil
characteristics and crop yield. To optimize the results, it is
recommended to limit the application of potassium humate to 20
L ha™.In recent study conducted by Adekiya et al., (2020)
studied the impact of cow dung, wood biochars, and green
manure on soil fertility and tiger nut performance. Results
showed these organic materials improved the soil properties,
nutrient content,and quality of tiger nut, with the combination of
these materials showing promising results.Tan et al., (2023) on
tiger nut and French basil plants (Sarhan et al., 2023), chickpea
plants (Ahmed et al., 2023), and potato plants (Shabana et al.,
2023) were all subjects of recent studies. Tan et al., (2024)
studied Mongolian tiger nut cultivation as a bioenergy crop.The
study found that traditional fertilization methods and the addition
of nitrogen fertilizer led to an increase in tuber yield. Moreover,
the application of additional nitrogen fertilizer stimulated shoot
production and rhizome tillering, ultimately resulting in an
overall increase in tiger nut.
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Table 4: Effect of soil enhancers and foliar application of
whey on growth of tiger nut plant during two seasons of 2019

and 2020
Plant height No. of Tillers Tubers dry No. of Tubers
(cm) per hill weight (g) per hill
Treatmen | 1% 2" 1 2" 1™ 2" 1t 2"
ts Seaso | Seaso | Seaso | Seaso | Seaso | Seaso | Seaso | Seaso
n n n n n n n n

2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020

C
T1 41;,11 45.35° | 43P 45° | 5450° | 72.58¢ | 71¢ 76°
T2 36.78° | 38.58° | 26° 287 | 26.00° | 26.9 257 26"
C C
T3 41;,44 431,24 34° 35¢ | 52.7% | 70.24% | 68" 70¢
T4 57.44% | 59.24% | 55 56 1‘22'6 181.3* | 111° | 113°
d C
15 | 3955 | 42910\ anc | ggc | 2600e | 2687 | 34° | 28

T6 48.89° | 50.69° | 537 54% | 71.87° [ 95.13° | 93° 95°

d d
17 | 3995 | A3 aue | gge | 1025 | 35.69° | 26' | 35°

T8 48.11° [ 49.90° | 45° 47° | 57.67° | 76.69° | 75° 72°

S0 | 336 | 332 | 496 | 490 | 224 | 289 | 291 | 290

T1: control - 100% of the recommended NPK dose, T2: foliar
spray of whey + 50% NPK, T3: compost + 50% NPK, T4:
compost + foliar spray of whey + 50% NPK, T5: agricultural
sulfur + 50% NPK, T6: agricultural sulfur + foliar spray of whey
+ 50% NPK, T7: potassium humate + 50% NPK, and T8:
potassium humate + foliar spray of whey + 50% NPK.
Chemical composition of tiger nut plants

The chemical composition of tiger nut plants in the 2019
and 2020 seasons was examined in Table 5, which presented
data on the impact of soil enhancers and foliar application of
sweet whey. The objective of the study was to evaluate various
parameters, including fixed oil percentage, carbohydrate content,
and nutrient levels (N, P,and K) in the tubers under different
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conditions. The treatment that yielded the highest results was
(T4) Compost with foliar spray whey + 50% NPK,
demonstrating fixed oil percentages of 20.73% and 21.02%,
carbohydrates content of 0.087 mg/ml and 0.057 mg/ml, N levels
of 2.52 mg/ml and 2.55 mg/ml, P levels of 0.12 mg/ml and 0.15
mg/ml, and K levels of 0.52 mg/ml and 0.67 mg/ml for the
respective seasons. Following closely behind was (T6)
Agricultural sulfur with foliar spray whey + 50% NPK.

The findings align with the research conducted by
Barrett (2023) conducted a study on tiger nut in marginal
agricultural lands, emphasizing their potential as a global food
resource due to their ability to adapt to different ecological
conditions. The study revealed that the combination of rice straw
compost and biofertilizernitrobien resulted in improved
vegetative growth and better harvest outcomes. Adekiya et al.,
(2020) also investigated the impact of cow dung, wood biochars,
and green manure on soil properties, nutrient contents, and the
performance of tiger nut. Their findings indicated that these
organic materials had a positive effect on the soil and enhanced
the growth of tiger nut. In another study by Tan et al., (2024)
conducted in Mongolia, the focus was on tiger nut as a bioenergy
crop in northern China. The researchers discovered that the
application of fertilizer significantly increased the yield of tiger
nut, tubers, aboveground biomass, and rhizome
production.Furthermore, these findings are consistent with the
research carried out by Ullah et al., (2020) and Tan et al.,(2023)
on tiger nut and Sarhan et al., (2023)on French basil
plants.Shabana et al., (2023) conducted a study on potato
plants.AbdelKader and EI-Ghadban's (2017) investigation
focused on the influence of soil additives and nitrogen fertilizer
rates on tiger nut plants. Their findings revealed that the
utilization of rice straw compost in conjunction with the
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biofertilizer nitrobien led to improved growth and harvest results
for tiger nut plants. Additionally, it was observed that higher
nitrogen fertilizer rates were most successful in increasing tuber
yield and enhancing oil quality.
Table 5: Effect of soil enhancers and foliar application of
whey on fixed oil and chemical constituents of tiger nut plant
during two seasons of 2019 and 2020

. . Carbohydrat Nitrogen Phosphorus Potassium
Fixed oil (%« . X R i
™) | es(mgm™) | (mgkg) | (mgkgd) | (mgkg?)
1st 2nd lS[ 2nd 1St 2nd 1St 2nd 1St an
Treatme | Seas | Seas | Seas | Seas | Seas | Seas | Seas | Seas | Seas | Seas
nts on on on on on on on on on on
2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020
b b b
T 1;’59 16.49° 04%4 0053 | 2267 | gz | 0107 | g | 0427 | hpp
b b
T2 13;3 1465° 0(')23 0023 | 222° 1 5o | go9e | om® | 93 | oar
C a b
T3 1%,3 1573 0'1(34 004¢ | 2,010 | 217@ | 011 | g | 0417 | gage
T4 20;7 2102 0'728 0057 | 2.52° | 255* | 0.12% | 015° | 0.52* | 067
C C b
T5 175@5 15;?9 069’4 0.048° 2'96 2.16™ O'%O 011" | 0.37° | 044°
a a
T6 1356 1900° 0'1?,6 0.056* 2.4&2 244% 0'%1 014* | 0.42° | 064
C b
7 115(;9 1517° 0'2‘23 00d0 | 214 | 1050 | 0.00¢ | 010® | 042 | oe®
a a a
T8 1159 1806° 0'3(25 o.obs4 2'§6 2.20% O'%l 013* | 0.44° | 066°
L%';)at 0.78 | 1.02 Ofo o.go 0221 427 | 0.01% | 003" | % | 0.16"

T1: control - 100% of the recommended NPK dose, T2: foliar
spray of whey + 50% NPK, T3: compost + 50% NPK, T4:
compost + foliar spray of whey + 50% NPK, T5: agricultural
sulfur + 50% NPK, T6: agricultural sulfur + foliar spray of whey
+ 50% NPK, T7: potassium humate + 50% NPK, and T8:
potassium humate + foliar spray of whey + 50% NPK.
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Soil properties

Table6 presents the data on the effects of soil enhancers
and foliar application of sweet whey on nitrogen, phosphorus,
and potassium levels in the soil for the years 2019 and 2020. The
results indicated that all treatments exhibited significantly higher
NPK values, with treatment T6 demonstrating the highest NPK
values. Treatment T6 involved the use of agricultural sulfur
applied through foliar sprays of whey. In both years, the NPK
values for this treatment were 50.99 and 32.61 mg kg'for
nitrogen, 32.38 and 12.02 mg kg* for phosphorus, and 381.82
and 414.67 mg kg' for potassium, respectively. The second-
highest values were recorded in treatment T4, which included the
application of compost through foliar spray whey in addition to
50% NPK.These results are supported by research Elwaziri et
al., (2023) conducted a study to investigate the effects of soil
enhancers and whey protein on the cultivation of sweet potatoes.
The findings of their study revealed that the combination of
whey protein and potassium fertilization had a significant
positive impact on various parameters, including shoot dry
weight, nutrient uptake, yield, and tuber quality. Notably, the
treatment with whey protein at a concentration of 0.20% proved
to be the most effective, with increased levels of potassium
demonstrating a beneficial influence on both productivity and
tuber quality.
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Table 6: Effect of soil enhancers and foliar application of
whey on soil available NPK during two seasons of 2019 and

2020
Nitrogen (mg kg™) P?ﬁfg rll;rlL)JS Potassium (mg kg™)
Treatments 1st 2nd 1st 2nd 1st 2nd
Season | Season | Season | Season | Season Season
2019 2020 2019 | 2020 2019 2020
T1 33.42% | 28.78 | 11.38° | 5.52° | 406.05™ | 420.50*°
T2 25.26° | 28.48° | 13.9% | 9.04" | 392.27°@ | 330.63°
T3 34.087 [ 30.13" [ 7.98" | 9.29° | 382.99% | 424.46®°
T4 49.89% | 38.08% | 11.79% | 09.29° | 420.88° | 442.69°
T5 42.37° | 27.97% | 26.89° | 11.87° | 321.77° | 398.42°
T6 50.99° | 32.61° | 32.38% | 12.02° | 381.82% | 414.67*°
T7 33.94% | 31,50 | 18.00° | 10.00° | 409.04% | 406.90™
T8 36.68° | 31.79° | 14.637 | 9.01° | 414.97® | 431.01®
LSD at5% | 2.26** | 2.85** | 2.88** | 1.38** | 27.22 28.72**

T1: control - 100% of the recommended NPK dose, T2: foliar
spray of whey + 50% NPK, T3: compost + 50% NPK, T4:
compost + foliar spray of whey + 50% NPK, T5: agricultural
sulfur + 50% NPK, T6: agricultural sulfur + foliar spray of whey
+ 50% NPK, T7: potassium humate + 50% NPK, and T8:
potassium humate + foliar spray of whey + 50% NPK.
Chemical composition of tiger nut milk samples

Table 7 illustrates the influence of soil enhancers and

whey foliar application on the chemical composition of tigernut
milk samples in dairy products over the course of the 2019 and
2020 seasons. The data highlights variations in parameters
including moisture content, carbohydrate levels, ash content, fat
percentage, protein content, pH levels, and total solids.
Treatment 7, which involved the addition of potassium humate to
the soil, exhibited the highest values in terms of moisture content
(77.2%), fat percentage (5.2%), and TTA (0.16%), closely
followed by Treatment 3, which utilized compost only.
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Conversely, Treatment 8 demonstrated the highest results in
characteristics such as carbohydrate levels (10.8%), ash content
(0.72%), fat percentage (5.2%), protein content (6.9%), TTA
(0.16%), and total solids (23.2%), with Treatment 2, the control
group with  whey foliar spray, following closely
behind.Salamaet al., (2013), Djomdi et al., (2020), Shahein et
al., (2023), Yu et al., (2022), and Manasa et al., (2020) have
conducted studies that delve into the nutritional composition of
tigernut, as well as their impact on milk production and the
growing demand for plant-based beverages. These studies shed
light on the various health benefits associated with tigernut. In a
separate study conducted by Abdulraheem et al., (2023), the
quality of yogurt made from tiger nut milk was examined,
revealing noteworthy disparities when compared to yogurt made
from powdered milk.O'Donoghue and colleagues (2023)
investigated the utilization of residual materials from high-
protein dairy processing, specifically whey protein, for the
creation of enhanced products such as sucrose or sodium
substitutes in food items, as well as more valuable derivatives
like lactic acid or prebiotic carbohydrates.
Table 7: Effect of soil enhancers and foliar application of
whey on chemical composition of tiger nut milk samples
during two seasons of 2019 and 2020

Treatme | Moisture Carbcérs‘yd rat | Ash | Fat | Protein H TTA TS
nts (%) ) || @ [P @) | ()
T1 77.0 10.7 0.7 | 5.2 6.4 6.2 0.15 23.0
T2 76.8 10.8 0.72 | 5.1 6.8 6.3 0.14 23.2
T3 77.1 10.6 0.71| 5.0 6.7 6.2 0.15 22.9
T4 76.8 10.8 0.72 | 5.1 6.8 6.2 0.15 23.2
T5 77.0 10.7 0.72 | 5.1 6.6 6.3 0.13 23.0
T6 76.9 10.4 0.72 | 5.2 6.8 6.3 0.14 23.1
T7 77.2 10.6 0.7 | 5.2 6.5 6.1 0.16 22.8
T8 76.8 10.8 0.72 | 5.2 6.9 6.1 0.16 23.2

LSD
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T1: control - 100% of the recommended NPK dose, T2: foliar
spray of whey + 50% NPK, T3: compost + 50% NPK, T4:
compost + foliar spray of whey + 50% NPK, T5: agricultural
sulfur + 50% NPK, T6: agricultural sulfur + foliar spray of whey
+ 50% NPK, T7: potassium humate + 50% NPK, and T8:
potassium humate + foliar spray of whey + 50% NPK.

In Table 8, the chemical composition of three types of
rayeb was analyzed: Rayeb milk made from cow milk(A), rayeb
milk made from tigernut milk(B), and Rayeb milk made from
50% cow milk + 50% tiger nut milk (C).The study examined the
properties and the impact of storage duration on these samples at
different time points: fresh, after 7 days, and after 14 days.The
findings indicated differences in fat, protein, ash, acidity, and pH
values among the various samples. Tiger nut was found to have a
beneficial effect on the properties of the rayeb of cow milk,
leading to an increase in both protein and fat content. The
presence of tiger nut in the chemical analysis positively
influenced the properties of cow milk rayeb, resulting in a higher
protein and fat content. Distinct variations in fat, protein, and ash
composition were observed among the different milk samples.
Changes in pH values of milk rayeb were noted during the
storage period, with slight fluctuations in acidity levels for the
different treatments. Treatment B, which utilized tiger nut rayeb,
demonstrated superior performance in terms of acidity (0.69%,
0.92%, and 1.4%), TS% (25.1%, 25.15%, and 25.17%), and
protein% (5.48%, 5.5%, and 5.58%) across three storage periods.
Treatment C, which consisted of 50% tiger nut milk rayeb, was
closely behind in performance. Treatment B also showed the
highest values for fat% (5.48%, 5.5%, and 5.58%) when
compared to treatment A, which used cow milk rayeb, over the
same three storage periods.In their research, Onyimba et al.,
(2022)evaluated the viability of using tigernut milk and
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tigernutcow composite milk as substitutes for cow milk in
yoghurt production. The study encompassed various aspects such
as fermentation, sensory analysis, and physicochemical
evaluation of the resulting yogurt. The findings revealed that
both tiger nut milk and cow milk's composites possess the ability
to yield yoghurt with desirable sensory and physicochemical
properties. This discovery highlights the potential of
tigernutbased products as a cost-effective and vegetarian-friendly
alternative for yogurt production, catering to the needs of
vegetarian individuals and those with allergenic concerns.
Table 8: The chemical composition of rayebsamples

Properties Treatments Fresh Storage serlod (day) 12
(A) 0.66 0.86 1.00
Acidity% (B) 0.69 0.92 1.4
(©) 0.68 0.88 1.3
(A) 4.76 4.6 4.49
pH values (B) 4.58 4.4 4.1
(C) 4.7 4.4 4.2
(A) 8Y1 Yo Yl V.871
TS% (B) 25.1 25.15 25.17
(© 18 18.14 18.15
(A) 3.68 2.52 2.65
Fat% (B) 5.48 5.5 5.58
© 3.3 3.28 3.3
(A) 3.28 3.27 3.25
Protein% (B) 6.5 6.7 6.6
© 4.9 4.85 4.86
(A) 0.63 0.64 0.65
Ash% (B) 1.3 1.38 1.4
(© 0.93 1.00 1.2

A: rayeb milk is produced using cow's milk, B: Rayeb milk is
produced using tiger nut milk, and rayeb milk is produced using
a 50:50 mixture of cow's milk and tiger nut milk.
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Discussion

In Table 1 outlines the physical and chemical
characteristics of the soil, compost, and sweet whey. The soil is
categorized as clayey, with distinct proportions of sand, silt, and
clay. In Table 2, data regarding the composition, pH level,
electrical conductivity, and organic matter content of the
compost is presented. Lastly, Table 3 displays the chemical
composition, acidity levels, and pH values of sweet whey.

In Table 4, the characteristics, growth parameters, fixed
oil and carbohydrate content, and soil NPK levels were
examined in this study. The results revealed that combining
compost with whey or agricultural sulfur with whey significantly
enhanced the growth and production of tiger nut plants. These
findings are consistent with previous studies conducted by
Timon et al., (2019) on tiger nut, Ibrahim and Fadni (2013) on
tomatoes.The use of sulfur fertilizer plays a crucial role in
improving crop productivity by reducing soil pH, thereby
increasing the availability of nutrients, particularly nitrogen and
micronutrients. Additionally, the application of potassium
humate (KHM) was found to regulate plant growth and supply
potassium to plants. Moreover, KHM exhibited a high water-
holding capacity, improved soil structure, chelated various
micronutrients, making them more suitable for plants, and
enhanced the efficiency of chemical fertilizers by gradually
releasing them.The results in Table 4 are consistent with
previous studies highlighting the beneficial effects of agricultural
fertilizer and sulfur on plant growth and productivity. The results
support the hypothesis that soil enhancers and foliar applications
play a crucial role in enhancing the growth performance of
(Cyperus esculentus L.) plants. The significant improvements
observed in plant height and tubers' dry weight under specific
treatments underscore the importance of incorporating organic
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amendments and targeted nutrient applications for optimal plant
development.The findings presented in Table 4 align with prior
research emphasizing the positive impact of agricultural fertilizer
and sulfur on the growth and productivity of plants. The data
confirms the theory that soil enhancers and foliar applications
are essential in improving the growth of Cyperus esculentus
plants. The notable enhancements in plant height and tubers' dry
weight seen in certain treatments highlight the significance of
integrating compost and foliar spray whey for maximizing plant
growth.Ahmed et al., (2023), on chickpea plant growth, nutrient
absorption, and soil organic carbon (OC) and soil nitrogen (N)
concentration Mineral fertilizer improves plant biomass organic
fertilizers improve soil quality and nutrient levels.Organic
fertilizers have the potential to promote sustainable agriculture.
Animal manure enriches soil with OC, N, and P, while animal
maneuvering increases plant biomass, revealing the impact of
fertilizers on soil nutrients and chickpea growth.In their study on
potato plants, Shabana et al., (2023) discovered that the
application of potassium humate and silicate, along with
compost, can effectively alleviate the salinity of irrigation water
and enhance soil nutrient levels. This beneficial combination
ultimately leads to improved plant growth, increased Ileaf
number, and enhanced tuber yield when compared to the control
group. Additionally, the quality and overall yield of the tubers
were also positively influenced by these treatments.The
agreement on tiger nut plants was also reached by the
researchersAdekiya et al., (2020) and Tan et al.,(2024).

Table 5, these findings are consistent with existing
literature emphasizing the positive influence of compost and
potassium humate on plant oil production and nutrient
content.The agreement on tiger nut plants was also reached by
the researchers Adekiya et al, (2020) and Tan et
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al.,(2024).Shabana et al., (2023) on potato plants found that
using potassium humate and silicate, combined with compost,
can mitigate irrigation water salinity and soil nutrient levels,
improving plant growth, tuber quality, and yield. The utilization
of organic materials and fertilizers has been demonstrated to
have a favorable impact on soil health, crop growth, and
productivity. By enhancing soil quality and nutrient levels,
organic fertilizers have the potential to promote sustainable
agriculture. For instance, animal manure can increase soil
organic carbon, nitrogen, and phosphorus content while also
enhancing plant biomass. This observation is supported by
studies such as those conducted by Adekiya et al., (2020),Tan et
al.,(2024), and Ahmed et al.,(2023). The application of organic
fertilizers can thus contribute to the improvement of soil fertility
and the growth of crops.

AbdelKader and El-Ghadban's(2017) study found that
combining rice straw compost with nitrobienbiofertilizer
significantly improved tiger nut plant growth and yield. Higher
nitrogen fertilizer rates were most effective in increasing tuber
yield and oil quality. This is due to the action of potassium
humate, which is a vital nutrient for plant growth and plays a key
role in carbohydrate metabolism and nutrient transport within the
plant. Adequate potassium levels in the soil can enhance
carbohydrate synthesis and accumulation in tiger nut, leading to
a higher carbohydrate content. Additionally, potassium
availability can influence the uptake and utilization of nitrogen,
phosphorus, and other nutrients, thereby affecting their levels in
tiger nut plants. In addition to foliar spraying, whey contains
various nutrients and organic compounds that can be absorbed
by plant foliage. Whey can provide additional nitrogen,
phosphorus, potassium, and other micronutrients to tiger nut
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plants. This can enhance nutrient levels in the plant tissues,
contributing to overall plant growth and development.

Table 6 results indicate that the application of soil
enhancers and whey protein has a significant impact on soil NPK
levels. Compost and agricultural sulfur led to increased nitrogen
and phosphorus levels in the soil, while potassium humate
enhanced potassium availability. Foliar application of whey
protein resulted in improved nutrient uptake by the plants,
leading to higher soil NPK levels compared to the control
treatment. The observed effects of soil enhancers and whey
proteins on soil NPK levels are consistent with previous research
on soil fertility management and plant nutrition. Compost and
agriculture contribute organic matter and essential nutrients to
the soil, promoting microbial activity and nutrient cycling.
Potassium humate enhances cation exchange capacity and
nutrient retention, while whey protein stimulates root
development and nutrient uptake.

In Table 7, the present study aims to analyze the effects
of soil enhancers and whey application on the chemical
properties of tigernut milk in dairy products from 2018 to 2019.
The findings demonstrate considerable advancements in the
moisture content, carbohydrates, ash, fat percentage, protein
content, pH levels, and total solids of tigernut milk. These results
suggest that these variables have a beneficial impact on milk
production, as whey protein foliar application has a positive
influence on plant growth and development by enhancing
nutrient absorption, promoting enzymatic activity, and
stimulating metabolism. Research indicates that whey protein
supplementation increases crop yield, improves stress tolerance,
and enhances nutrient absorption. Additionally, whey protein has
been found to improve the antioxidant capacity of plants,
reducing oxidative stress and promoting overall plant health. As
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mentioned, Demir and Ozrenk (2009), Grosu et al., (2012)
studied the effect of whey on the germination capacity of seeds,
Manasa et al., (2020) and Elwaziri et al., (2023) studied sweet
potatoes to enhance productivity and tuber quality. The observed
effects of potassium humate and whey protein on tiger nut milk
composition align with previous research on organic fertilizers
and plant growth promoters. Potassium humate improves soil
structure and nutrient uptake, indirectly influencing milk
composition, while whey protein directly enhances plant
metabolism and nutrient assimilation, leading to changes in milk
composition.
Conclusion

Overall, the results of the paper indicated that the
utilization of tiger nut in conjunction with soil enhancers and the
application of whey protein through foliar spraying resulted in
the promotion of plant growth and the enhancement of chemical
constituents in tiger nut plants. These findings highlight the
importance of agricultural techniques in influencing the
cultivation of tiger nut crops, the milk quality it produces, and
the potential for its transformation into various dairy products,
such as tiger nut rayeb.
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