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Abstract:

The oils extracted from the seeds of some types of fruits, such
as cherry, pomegranate, orange and grape fruit seeds, receive
wide attention because of their nutritional, preventive and
therapeutic components, as they are a rich source of beneficial
compounds that possess antimicrobial, anti-inflammatory and
anti-cancer properties, which made them multi applications,
whether in the food, pharmaceutical and cosmetic industries.
Vegetable oils contain unsaturated fatty acids, polyphenols, fat-
soluble vitamins and biologically active compounds that show
antioxidant activity that reduces the incidence of chronic
diseases such as heart disease, diabetes and various infections by
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suppressing free radicals that are directly related to human
health. These oils are also used for therapeutic purposes for
many diseases and as a functional ingredient in foods because of
their significant effect on microorganisms. The method of
extracting vegetable oils is an essential step in terms of its
productivity and quality.Extraction methods can be divided into
traditional extraction methods and modern extraction techniques.
Traditional methods include cold mechanical pressure extraction
(CPE) and solvent extraction. Modern methods include
microwave extraction (MAE), ultrasound-assisted extraction
(UAE), ultracritical fluid extraction (SFE), pressurized liquid
extraction (PLE), enzyme-assisted extraction (EAE) and pulsed
electric field-assisted extraction (PEF).

daial)
9 S Gy a8l ol g easll A Gl elie B Lulal | paie g 3l
.(Barazani et al.,2023) Butter sl s 5 s (a3 23815 g 3w )
Ui () alladld (yoal V1 (e daall 2 3le 5 01338 dnadall & g 3 250 58 Lags i g
psiiy AEll sualeall Gedl (& Gl Gae g BS je g A B ) geay Lualdii
‘)...a\.a.d\ XY Q.I\S} dj);l\ Cuyg e...m.mj\ Cu ) CU.}\J pany ‘)AALLAJ\ Y
ol gl 8 Ll ol gl el ddand g L) paell 43 Hla aadis
MYl s lindl 2SI ey ddbite ey st (pe Al g3l Caaliii
Galea¥) A5 & yind (e B ke i3l (Afzal et al.,2022) s Gy
%30 Lhw 85 Al AN Gly pelSIl el JgmandSlly diaal)
Sladdudll Sy Ge sje %0 s dhline A56 Gl s
Al A1 cilisaligl) g AU 5 LalaY) Sl yulSl 5 a5 Y 5 il
AN Syl paalSH (e e e 5ok Lia sy A gliiall gy 5 sl alasa )
oall dpaall (alealls dpliu gl Geaalls Js i SI Ge LB CLeS as
dagall 401300 AU Sall e gsaally Gig il 223 (Chamorro et al.,2022)
N PPR T PE PN QUITNERT N PRUTWEN: WEN | RUXPY i IR PR D Iy
sl Gadsas Bl liselS Aaddyl A @b
Ot Sl i Tage il 5 1€ 5 e L) sin) e Slad LISl 5 5l 5
O g5 A8 jall Bl ja da o wie Al dpdad e gl ()5S 5 ilinaliadll

ISSN: 2537-0804 elSSN: 2537- 0855



Y VE ot Wl (Y1) 4 (V)50 4 el i aglald o sl bl

O o) g )yl (o) A slia saa 5 g 3l sl agall Jaladl & saall 5 gy 3
Sarkar et )csl s 5 52y 5 Jadll 5 Adbasll o) dapkall yal Al
.(al.,2022

Ol 5 g V) laeY i 5 sl aadll Al ASladll )
Loty At Jual (g0 it 403l (oadlls il e %V e i e ol an
Gl e AU osaally G il an gy s daal o aliind 947
Afzal et) SVl olwdly Hsdall & Ao A a8 LS L
Laiiall daall Galeal) (e AL S e 4l g ) 5 5ia3 (@l 2022
e dadll (aleal) e dlle duas Saturated Fatty Acids (SFA)
<*5 (Omega 3) <lid silll jamasla s (Omega 6) <l silll (adlal daviadll
aJchLu\uo MM\ JL@AJ\}GAD ).1})::.15 4_13;3\ c«L.u.:: cuéw\u\d
.(Klndernay et al.,2022) ST

elid gilll g el il ks Alicidl dandadl je daall (mlal) asd
Oe 335 O Gangy g Qi) s J300 Lealis] oS Y il Aol s (aleal
SNSPIST-N RUNSEPRVPOA ISP JUVSPRT DW, RUVGISEH O R P REL U I
s JW iy SN A4S H,aS AdlA) AgSWl e Cuyy ol e
.(Lima et al.,2021) 5,3 <y 5 bsall Jsb cuy A ddlial iall 5 la )l
LSJ%;MLH,;LSW.\NSY\ Gilalcaes e 48Ul ol e daliiuall &g 3l § 53
8a5a o Lliall L aaluy o3 E GaelidS gy 3 okl (il pia A Lla 1) 50
G 3 e el & o g8 Al il 63 8 g Baaatall Y g3l g 48l aia gy )
Sle il A8 0 sl ol aa g A1 (Ferreira and Santos, 2022)
s2a aladiul GIX (Chouhan et al.,2017)al_S dasal Zoa gall g adlodl b i<l
L W deada¥) & kg (5Say al pe¥) (o pall dadle al 2 Y g 3l
o« (Kazempour et al.,2021) LJ@AA\ ela¥) e 5S i
3alcae )yl L saaaiall Y il Jie AeSW e Gy il K oany
taliae allad L S ‘;c_ S LS Ua yuall g clilgal™d 3,850
o) .(Cairone et al.,2023) L salias g Jarall Lzl g il g yall
Ad e xS cuy Jieospdally jedll dlles 32l QY Qg3
Al S5l cugy @l il am JLA gy QLD dalias ailad

ISSN: 2537-0804 elSSN: 2537- 0855



it 9 59 el g« Bt 0 2 ) bricl! Btlad] S il puiaS S g gl

axll (Chen et al.,2021) sl les A acbi g A3 52l Balias pailad
£ 153 s (g Raliionall gy 50 Ay el Al Sl Copail) ga Al 5l o3 (e
) 5auSY) Claliae s daadiall e Agaall (alea) 4 ya s 48Uy ddlids
) MDA Al i) 5 Lgg s
Al &g 3l QablAa iyl g (g ok
il o) 3als sl e cyll padailY Gkl e aal) aladial
Gob ) GadAiuY) (5 andi (Kay 53 5aY) 3 giadl 8 JSSU dadlall 5 AYI
Kapadia et) () J& 8 LS s Gadladin) bl y Ll jadlai)
(al.2022
g ) GaMALY Ajaal) el
Lagy i dagn Y el pag il adlainy s g s Gl & yela
slail pran 8 adun elia 5 siue Slo el &5 SO Gl e LK I
agd il 50 dals @llia QY Faal) (adAIWY) L ady L Al
Juadl dpelia clanli ) Jgpasll Lgaladinl Glad a5ty (adlaiuy) 4l
Danlami et al., ) 4 Lo rony L) (adAiuY) 35 aal Gadli (S
Ultrasound (UAE) dsiseall 35 z)5aY) saclua (DAYl (2014
Omendl Agigall (558 7)) L axdiud ddee & assisted extraction
G zlsaY) A s ab 3 Aglgall o Al el e gl (edlail
ol a5 yialae 100 ) FoaslS Yoo on bzl 20k Ad pall
o3l DU 8aly 5 ) (525 Les AilaasSl cilydall 5 Aglall o) gl e (5 sinal
.(Nwokocha et al.,2023) <luiall ) o sall (e
Microwave (MAE) 4 Suall z)5a¥) sacloas padaiuyl Ll
A5 Sl Adlhall aladinl e adiad adadul dalee 44 assisted extraction
2@kl e3a a3 Ll gual) ol Alall Aaai¥) e gy 3l QDR Alee gyl
Z)se¥) 2ol 3 Cg 3l Adadill LS el GadAiuY dayjus Aled 435k
Haffizi et )ledahy 4ol Olleldll hiaty o gall pdad e 44 Suall
)l Ay Gadatayl e Apall il 3ok ey (al.,2020
w=ddiul ddee & Pressurized liquid extraction (PLE) L seadll
Sl Bl Gl abyg g3l Gadail Grad lal) Jaiall Led arsind
JUE 52 ) b 2ol Lea capdeS adiiuaal) Jildl 53 53 gall All) o) gl e
daall 34 i sad) paMasl) (Fraguela et al.,2023) Jibadl ) s 3
led aadiud adatiul e aSupercritical fluid extraction(SFE)

ISSN: 2537-0804 elSSN: 2537- 0855



Y VE ot Wl (Y1) 4 (V)50 4 el i aglald o sl bl

A gall e g 3l DAty udeS A jall Led )l s daja (358 Al gl
S (OS] ST AU Jie) dagima e aladil oy 5 4l gl Sl Al
(EAE) a3 s2eluay (=35 (Vafaei et al.,2022) daleall 30 &
Gilay 3 Lead padiud padaiul ddee 8 Enzyme  Assisted Extraction
48 phall o3gd At B Sall Jiati 5 A8kl ol gall e gy N DA (paaal
e Lee ALl o sall 25180 ) paall apdaal 4 pal) ey 1Y) aladial
Leaiuall ey 3V § 53 Jie Jalse e Aleall o2 Allad daiad 5 g 3l (3O
il gall o Al o sall g g3y sl 5 Bl pall daa e AT Jag sy
il (A Sl Jlaall 3ae ey pa3A3Y1 (VoVK et al.,2023) il
At adAiul Adee o Pulsed Electric Field Extraction (PEF)
3 gall 4 gIal) ol paall alasil Baal) 3 yadll  deall Al Al eSU Cilianll Led
Jezy (Thongkong et al.,2023) Ledalay g 3l jpas 8 aelun Lae 4Ll
b de Gt (509 Ao pun A1 Gl aadl 5SS e i) AL S Jladll
el gy Aalaall o3 Aalled 35 daldiiall &g 1) Jalis e Jalead) 8 aelun Lea
Landiud) 2 gl g iy cilianll aag 2055 AleS) Gladll 58 Jie
.(Leone et al.,2022)
AuautBTl) ¢ gy 3N M) 3k - Y

plaiuly gadain¥) Ak Jadiy Al Gig 3l gedladul @k
Mgall e g3l Gadainey Ailal cilydal L addid Alee g luydall
Ll el Lealiall AlasH Cilpdall aladind 48 ylall oda Gauali 5 Agibil)
Gaob e ludall ey 3l Jaad oy Waeg g daldiiall g el 53l
aladiuly Al G il padasul 48 )k 5 (Claux et al.,2023) il
LY delia Jie cleliall (8 aul s las o axdi 5 dlled 48 jla Cilydal)
& Cladall ol e (5 sle A3 5kl a3gdy 50l Alially ) shaell dcliag
Y ) Sl amy g Al 35 il ol sall Cilegil s dualiisall & gy 3
Caliaiy] s Ak diand i Sl Aslall a3l Gadainy Lladid
Gob e (Mwaurah et al.,2020) ale ddasiy o a0 35yl ol
Lol adlacin) 4 o oAl Ll Gadaiuy) g dadill padaiuy)
paliiusall iy 3 siday 5 43 sadaal) 3 ) ke s ole Ailia) Lo o Ay
Aty 3l adAT) (5 a5 dnan kg ABUSH ORI sy mhand) e
Kapadia et ) daiiic iali] s sk Gy caludl el (adlaiul 33,k
(al.,2022
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Cold press (CPE) Wl hacall padainy) 44y 2l WS
Led padind 450l o gall (e g ) (adladnY Alled 4l 4085 Extraction
Ll e coslud) 13 adiey 5 ailal) o sall e &g 3l Jadl 8018001 5 58l
LS yall (e 3LV e Lae Leidnd (5 52 ALl salal) e Jalial) SISl
Durazzo et) adladl 5l all sy d2dy la)axi (50 dpaplll Alladll
.(@l.,2022
e 3V 5 alal) saled) e Jle dakaa Jaled cpanaly 3 ) GaMaiLY)
s Aoa Al Akl cad LOAN s sa sall G 3l e el (s siaall @il
sale SlSaal) Jasally (DAY (5 ms g Lgie aldiud Cua il gidl)
o Bl 03] Aot Sl Calaa¥) )5 Al g W e Jsemall 300
(Zieliniska et al.,2022) L 5 s Adalill LS el (5188 (e 2a])
Can a3l ad a3 (adlaiuy) il gas) 2L bkl (edaiuy )
Aallza LS‘ )i Lde sda adlAiWY) 44 JLJJYJMMEJ\); Gla
34 Baall Aasiuly lele Jpemnl) i Sl gl aaliy il 3L
Y5 daddie 3 )y da )3 2ie JaiST g o Aglaadl Ol G A ALaS 408 i
3 (Ghiasi et al.,2022) g5 ¢l o dibhas ssle 5 e 355 a5k
Ll daa s 48K Cum e Alad Gadladiu) 4w oL el (DAY
=Syl ol Al Al (e Al dad iy A& U dss Ay
oot sidll G 581 Gl padainy ) sl a0 2Ll Laally
Elouafy et ) dxuiall e duaall (mlea¥l 2 5 e Llisl) ae J 58 S 5l
.@al.,2022
Al @ gy 3l Alasl) s
Sle g Al ok e Aalitadl Gl b Al @il
Liaall Galea¥) 53081 Cilsliaa s ([ E-D-K-A) gsaall & 403l cilialial
Ll g0 S (alaal Ll o Gopai il dapdiad) e diaall (mlea) Leia
ol Ulle dlaia (585 il Gl (e 83a) 5 JanS 50 S Ao sana il Al
Aalull (Says AV Cijlall e e Ao ey (630 Ao e e A S
585kl Agaall (alaa¥) Qlef o) LS dasdia pe ol dasdia 588 O A0 S
z 3 08U Y (e eas ) 2ae G A g S ALl e Ayla (S5 Ll
Ada (e dgaally (leal) dpeni Sl (Hamad et al.,2021) YA ) € o
e Al il ce 3 oke (el LeaS 5 A o dpmplall g g ¢l
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https://ar.wikipedia.org/wiki/%D8%AD%D9%85%D8%B6_%D9%83%D8%B1%D8%A8%D9%88%D9%83%D8%B3%D9%8A%D9%84%D9%8A
https://ar.wikipedia.org/wiki/%D9%85%D8%B1%D9%83%D8%A8_%D8%A3%D9%84%D9%8A%D9%81%D8%A7%D8%AA%D9%8A
https://ar.wikipedia.org/wiki/%D9%85%D8%B1%D9%83%D8%A8_%D8%A3%D9%84%D9%8A%D9%81%D8%A7%D8%AA%D9%8A
https://ar.wikipedia.org/wiki/%D9%85%D8%AC%D9%85%D9%88%D8%B9%D8%A9_%D9%83%D8%B1%D8%A8%D9%88%D9%83%D8%B3%D9%8A%D9%84
https://ar.wikipedia.org/wiki/%D8%B3%D9%84%D8%B3%D9%84%D9%8A%D8%A9_(%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1)
https://ar.wikipedia.org/wiki/%D8%B3%D9%84%D8%B3%D9%84%D9%8A%D8%A9_(%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1)
https://ar.wikipedia.org/wiki/%D8%B3%D9%84%D8%B3%D9%84%D9%8A%D8%A9_(%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1)
https://ar.wikipedia.org/wiki/%D8%AA%D8%B4%D8%A8%D8%B9_(%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1)
https://ar.wikipedia.org/wiki/%D8%A5%D8%B4%D8%A8%D8%A7%D8%B9_(%D9%85%D8%B1%D9%83%D8%A8%D8%A7%D8%AA)
https://ar.wikipedia.org/wiki/%D9%83%D8%B1%D8%A8%D9%88%D9%86
https://ar.wikipedia.org/wiki/%D8%AF%D9%87%D9%86
https://ar.wikipedia.org/wiki/%D8%B2%D9%8A%D8%AA
https://ar.wikipedia.org/wiki/%D8%B2%D9%8A%D8%AA
https://ar.wikipedia.org/wiki/%D8%A5%D8%B3%D8%AA%D8%B1

it 9 59 el g« Bt 0 2 ) bricl! Btlad] S il puiaS S g gl

oalaal) (S5 La sale 5 J g umnlSl e Al A gl dgaall (aleay) L )|
o S Laie Lal 4 ) 8 68 (9 5l ) janalSl) D K6 e A je dial)
ol aiaii (Helena et al., 2015) 3~ das (aleal auis ddaii y
i Jall Gial a1 (e Al gl g Amaall 0300 85 0 Apaaly Zaliall e dial
‘3}3 L_\:._B L“Sﬂ‘ (W-Lt:u)i} V-Lx:u)i )UALQAi LA\A} ?.m;ﬂ :L\“‘)j‘);a ).\.\’.3}
el Sleadl s 4 geall due Y1y il Aaa e Lalial) 8 S
U Aapiial) il (alea) sgd dgaall (mlea¥) o nlad) A g )
Aaladl Lgiga () 5S35 o 5 )2y (5= S Q)3 pen po il Leaie
O @l adlall (588« 5 Y i n 5SS Laie CH3(CH2)NCOOH
0558V e 5SS Ladie o5 gl AL Cold dgaall alaad)
oaleall aal (ra sy ghall Alalad) cild Agaall (aleall (pe Jiaal) adlall
Ll J;y}u)q)SQUJ@)\écggjﬁagggﬂ\cﬂ)#}d\ Uaala davdial) 402l
& sy @il jadla 5 CH3-CH2-CH2- COOH (o 4iipa 5 52 3
CH3- (CH2)14- o aSapa s Clilsiall (03 danss 00 S50 e
Ol (B oS 50 VA e g siag el il adla s COOH
Orsavova et ) CH3-(CH2)16-COOH o 4iriia s 4l s 43 5ol
OS5 e e 550 s O s G dhe Akl 30 ) (al, 2015
05l Aiad) Al gl o gm il ol sy 30 (eSe e A a0l 5 ) ja da o B Al
.(Chamorro et al.,2022) 4&_all 3| da j0 & dilea (5585 dnnlial)
AgsSUll ) gdy oy 31 AN 8)) daghl)
eyl el daaie o))y A3 AUaidll 8 Lega Jo 3o gyl aa
s N lsYI(Khalili et al.,2022). @l 8 dadlall dsall dadaia
Al A all alalY) g dUall jaaeS dlaall ¢ s 3l
lialill Alala 5 Al dgiaall (ealea) Aglaall bl g 30 s
o2 (adh ) sall LS aae (5355 K Es Dy A gl (& lsall dll)
Ailia y Ll el Jie alae Ll 5 pdad ol s L s Lae linaliadll
ol AE 5 Ly SV alall Calda g dalaall 2ie Y1 g alall (e Cay ill 5 alaal)
Al LS e Gl (e s siad (Lima et al.,2021) o sl Aladl
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https://ar.wikipedia.org/wiki/%D8%BA%D9%84%D9%8A%D8%B3%D8%B1%D9%88%D9%84
https://ar.wikipedia.org/wiki/%D8%AB%D9%84%D8%A7%D8%AB%D9%8A_%D8%A7%D9%84%D8%BA%D9%84%D9%8A%D8%B3%D8%B1%D9%8A%D8%AF
https://ar.wikipedia.org/wiki/%D8%AF%D9%87%D9%86_%D9%81%D8%B3%D9%81%D9%88%D8%B1%D9%8A

Y VE ot Wl (Y1) 4 (V)50 4 el i aglald o sl bl

adilla g sty gl Jleall daa acd A delad Al 200D WY e
.( Zielinska et al.,2022)4sla sl (il 3a¥) e 358 ) N AdlaYly
BausS) laliaas AgSIEY gl g3

S A% delia o) duph Ll 0S5 G je 8 30SY) Claliae Cipad
Dsiall el s J5¥) elaall ball a5 LAY 5auS) dlee sled) e Jand
LSl Ge daell (8 2 g L ALB S0 5 s Leillad ST 5 gl
osall disad e desd M e siie daa o) ad pailiad L5 (Al g Ol 5 sl
soall il o 93 eliy oUai ludV) s Slliey 55 e LS ya ) 5 5al)
soadl ) sdall e IS L 5 520S) ColsliasS Jand cllay 3l Uil LAY o i
.(Tawaha et al., 2007)

O Sl s B (elids C omelid 4 dpxplal) 300SY) Cilalias aal
leleled A e 3oall Hodall aladl Leaal LSHISia sary Jaad Q7_“\3\ e g
S s Leaia Gyl e BT gl s A Ldsndg B all ) saall aa 3 bl
Ly Jdo Jend duiamall Gl pdl A0 52uS] Clabias @llia g Cpag a5 )0
Gilalcac s el il Gada Jie Alad e 3 0a ) Ldsaiy Galadl g
iS5l G 2l €YY Jsats s 3 3 sl Cpan S AailS 3008
i g S Jia S0

E Ol e 30SY) Clilian o ) o AgSUE ) 0d Gy (5533
sads) C omlidy 30.SY) Glalme aal e iy A (Js S sill)
Y 5l 300 saliae Jia (s a) LS joy il gsidally (<l ) Sy
ciall )53y ol (Passos et al., 2010) aay a8 | <Y 5 il 5 saaxiall
Y Julis g 2wl e glia o Jany (s3l) I sl b )l S 5e e g5y
e ssing gl sh <y o) (Keskin et al.,2017)S) Lad awall &
Cu) g simg Boall sl e dadlil) )l pa¥) (e auad) caad A Gl 53 583Ul
Cu) el sial Lyl s il g3 83Nall 5 (g lSEI s C (pelid Ao JE 53
(Dimi¢ ) <l s s ISl g il 551 5 B palih s C (palid Ao 581 53
Ferreira and ) sa.SY) cilabias Joe 4800800 i 0 (V) JSE et al, 2022
.(Santos, 2022
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@ « . frec radical; @ * (H :antioxidant;

“IP”” represents “ionization potential”; “BDE” represents “bond dissociation enthalpy™
.(Ferreira and Santos, 2022) s3usY cilibias Jos Al (V) JS
Ay ygaal) sladll cilaliaas AgSWY [ ods gy

Gl JMA (e Y (e el Sld il candl s ,Suld) el

Lmgdall LS el plaia Y1 o) AN deada¥) 6 Al Apal) S 4 o3
Glie¥) o Al claliied) Jie 4 jeaadl elbadl Glabass Jass Al
4010 ded Gl gl ) ABLaYl 4S5 g Auali y Al < 3l
(Freitas et al.,2023) 4 eaall eladl ClsliaaS Jans Leild 5 e g
o sl IR (e 4 el sl 3alime Allad < jelal dlull 50l g
Al i Ml sLiall Cili 5 AN b JIA G g L Sl g 5l eLial
Al bl Je 580 Al gl o) aa s 3 (Tesfaye et al.,2022)
Gl w28 aladiul X (Chouhan et al.,2017)a) S dal 4 gl
DAl (e Led Ll daalaY) 3 g (g sSay Gl ) e paall Aadle Gl 2 Y
Badr et al ., 25 .(Kazempour et al.,2021) 4eaall sba¥) e S
Aaladind 5 LS (e el L 8 Alle ddled lell 50 < 3 (01(2020)
Gl o @Ml Al gidl) LS pall ) Adladll sda agats AdeY) Jais
LSl alme Tl ad 35S0 55y iy 5 iy sl 5 npiall e Aiall alea) g
aeS s AllgiV) 20 b daladiul (S @l ol S dipal dos sall dals g
laliae Ualds Al Jlas ) 5% vy o) (Kazempour et al.,2021) <ba s jsll
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A seaall sl saliaall LSyl e of sinal Al LS YD A
Oikeh ) st capa ) (al pe¥) (o 2l L 5 Adaila 50l daladiiad
A gall daals 5 L N sliae Lalis 4l 580 50 <) o) WS (et al., 2020
Gl s plall MaeSy UGN 2 3 deladin) (S @l o) S dapal
.(Kazempour et al.,2021)
Pomegranate seeds oil kel Lsd <y

Plantae 4k I 5 punicaceae 4sle,ll dduadl A Gla)ll iy
dagall 486 (e 2au5 Punica granatum <= ass) s (sl GladlS)
¥ gl Ghages alladl S (e 2=l d8 e ellging Al 3l
.(Benedetti et al.,2023) Al J 52 AL g o giall paadl ) dial & liilas)
Al oy e S/ (VTE — YY) Jiad 3 laoll Gl sSa aal sl sl
) Cbe Gl )52 (o8 a3l A & Glall ueand 45 S0 8l ) o8 ) 920
o OsSh gl s Sy ol oat s sl s (Jal e %( Y Y
G5y 5 Dl il e Ll sial e Sl duaall (aleal) e (%10 —V0)
o5 Cul de B e 18 38 e el sa punicic acid o e
Ll LilesS Wild 5 dale glalll 53 iy 220 (Kaseke et al.,2022) el
223 Al 5 decarboxylase (-.:U'.ﬂ Ll e <l ol clld g Al sy e
gl Zoe A Gl s Cu) Jleain) X alall sl Sigall sl
(Zielinska et al.,2022) el Jleall & G gall e galiill 5 anl) Jazia

saneiall ¥ idl Jie glall e cuy clife pan of o
S s Oda pall g clilgal™ 32uS 33licae Q\ﬁ’.ﬁj L (Polyphenols)
S e e dgnnall 200 gl L (5 3 GlS ye o s sing S 32uSY) Cilaliae
i gl el s (Anthocyaning) — osibes s5Y1 s (Flavonoids) s sédull
oaiiad L s al i Ka 5 (Ellagitannins) ostusSuY! s «(Punicic acid)
.(Cairone et al. 2023)uhtg_d)d 30lias 5 Jaxcall Aadld 5 il g puill 3alias

e 322=0l) dnaal) ua\.A;Y\uAd\.c DS 8 dessisn glaull Hsd )

& %00 XY s gl Jaal)l (medall UGy %T9Y A daual
“—‘L.‘S)‘J\ On A e 3l g sing s (VAITC) i gl Wl Gaals (aliss)
Kaseke ) duish o) 4513800 cilaiall (e dpanll gl dariisall L ol g0 3daiil
el lapls A a5 Bl g dglle dulled Glajll 50 cuy ekl (et al.,2022

A sl LS el 1) A dladl) oda 3 gaty Ade V) dada d Aladiind 5 L SO (g
.(Badr et al.,2020) <l skl g Zapliall yee duiaal) Galeal) g Gl 5 8308l
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Cherry seeds oil sl s 4
<) 4eul 5 Plantae 4Sleall y Rosaceae 426l duadll ) 5 S iy

Go aal) LeSlgind ) sl 5 dagall 2SN (e 5 SY 3 . Prunus avium
el A8 g5 ~Ole A padien 3 dpdall g 400080 4lady ) SI jeidy g alladl (S
&t 003% A ALYl & gedll e gW15 (5 Sl y Al (yal yal S ial Y1 (16
¢l gial e Slmd (Fu et al.,2023) e liall Sleall 458 5 dalall daall 3 jas
2l dagall badll 5 B el Jia Clinaliadll (e Ao gana o 5 S 50
Canbay and ) clidl jlea o8 g Aalall Aaall 3= il el 5 a sl
.(Doganturk, 2019

Lie vae 3 SN Dok e paldiee Jb n)y S8 ey )
Glalias 5 dxpdiall e dvaall (alaal) e PNy Aalgd) Adall b Sall
5% s o) 53 3 Dulyanska et al.,2022)adsila 53l 4liay o 5S5 3 5208Y)
APTS &k aladiuly leuld o5 Al 5 S 8l g &g 31 30uSY) Clabias
oo sl e aale VY L0 FAY ey ¥ L oV.Y e DPPH
oe aé  (Uluata and Ozdemir, 2017) <uill (s a2 Yoo/ Sy il
Sle %860 50070 58 yh gl asla g 5 Sl (s e oe) gial
SIS 5 il jaaa 50 ) <uy ol (Fratianni et al.,2021) s
sl LS el e oelgial (I A8laVL iy )Wy Jy 8 S sl
CLS yall (g ey A0 Dl Sl 5 45U iy S 5 Y 5 il
O Anle ) el S Huell Galeal s GESE 5 (il Y1 JSG A4 534l
Aala 5 L Sl sl Lz 4l 5 K1) 53 ) (FU et al., 2023) LS all o2a
Mady Ay 2l b aebdiul (Ko @l oS Lkl i gl
.(Kazempour et al.,2021) <l 5 il
Grape seeds 0il sl 5 od

osiaY) e I Ll it Al g vitaceae e S ALl I cainll as py
dagal) DUl e iall 22y vitis SPP il alall au¥) vitis ouis Laaly
Zhou et ) 3383 solias (ailiady Saai Al A sl ClS jall o 43l giaY
(al.,2022

O Yot A Led GV A ala 3 GalIVL Al B3e Y1 e il ) hy e
Baw Laidty ) e A 1 GLIY) Gaaliy &ila ) o35
Gilaladiny] saxie 4S8 Cuiall 2235 (Gitea et al.,2023) bl Jy il &I
Btk o cuiadl (g i sl Aailld (Jlad IS Letlilia (po 53601 (S
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il (8 dpaal Ll sS85 Al Y il Sl 3830l S Alladl) LS ey
.(Sanchez and Clason , 2022) s2wStll JleaY)

e ) gaY 3V Gilalias g QLlinll age jias Guiall ) hy Sy j ey
osar goings Amdall e Laaal) palealWl e say Al LS )
Sl e %) g 5 %Yo Sy gl Gl W) pada e A
S5 il 5 Spall abime < 55 45 L 5) sl Anil) LSl i 58
Gilae Gy abeay dandiall e 4iaall (aleal) (e o sina (Hidayah, 2023)
el Ty adll Jalad e 3] Jie daall e o i cu dasall e
(Luque et al., pl Joan (8 J s yioad KU dss add 5 4y seall dae 5V 5 )
.2005)

Gadas e a5 9% 1T = V)T G uall Hsh bl 58 58 - ol
Lo s Ve ) Ay Al gl (aala s %6 YT - VYA iy @l gY)
Ddae Cunll s oy 2 W %AT (e ST el Hods iy b il aae
(Dragancea et al.,2023) JS3U dallall 4l dalall &g 3l 2Ly age
el ela¥W) i e 40N Cuall 50 cu 3 ol (Da et al,2022) 2
s Sl LA (i e s ) 4 gial) S jall el jaae 4y @lly
gl il U iall 5% <o 310 (Chouhan et al.,2017) as s ey
el S Apal ALl 5 daa gall Ly S (e Adina
Orange seeds 0il  JW ) )sd

(= 545 Rutaceae 485l duadll J) ain Citrus sinensis Ji !
0% Ol 4013l LY C el e Badall LS jall (e 20wl 4l 48141
Al LS pally cligg sl o it Al Gl dne 4SUll o
O e aall LeSlgis Al 30 5 Aagl) 4SI Sl (e aads g ydias sl
.(Wang et al.,2020)al\xl)

(e Ac siie Ao gana o (g siay Cua dplall s d0la)) ahedy JW01 gy
Slea D0m @ C opelid Gl 8 Lay anall daial Ll Caleall 5 cilipaliagll
sliae LS je e JU ) 5 siny LS5 il dailSe 8 ae by dclidll
&Sl g il al el (Jia Al al paY) s il 8 aelos ) 2SS
Ge A5 2ol 8 o a5 JUE) aadion Gl L) ddlaYl bl i
.(Grosso et al.,2013) sl 1Y) (3o 22l
Aanlall e Aiaall palea) e %719 dpud e JWE )b cu ) g iy

Jie 3208y Glilias e ailgialy Slipllly eligy Jaall (adall L

ISSN: 2537-0804 elSSN: 2537- 0855



it 9 59 el g« Bt 0 2 ) bricl! Btlad] S il puiaS S g gl

Jood Sl o lhlgial clliSy aaS faxle 1400 Lghuaiy cliny sl
.(Ademosun et al.,2016)

Il Uil 8 daiadie ¢3S Lgaladin) oS JELA 5y @)
5 %Y TVY Ay A )l Aaall (aleal) e Gl gilll g SL g¥1 Giaala ol 2
Liaaall paliall e paall Jeo ) gia) e Shad gl e 04Y4 €0
Jsa Cu) Ledal (Aydeniz et al.,2019) <l 5 a sl gl g aaall 5 2 sandIKIS
saliaddl LS ) (e o) ginal Adlide 4 K YL A laliae Walis JUE )
Ohaai¥) et ) il ) e 2l L Al 5aLS dladiind 5 il 5 Suall
.(Oikeh et al.,2020)

clalifiay)
el 48Ul ooy o Fagal) ARl U €Al e Il gdy gy ) an
3 Ao sl sls Adlad I3 3l g (Ao Ledl gia) o S5 Cuund anall g 55 Al
lid gl 5 <l gill) (alany dlidial) depdiall e dgaall Galea¥) o (g gias
s L sl s Adadill LS Jall 5 D (el 5 B (el cpaally 401300 culialill
Gl g @l Baariall Y S 3auSI lilasS Wle  Ualin ek
D5l e AUl ) V) e asall aad Al G JSU 5 Y 5 il
Sl s QY Gl S A el Gl pa¥l LY e a3 Ml 3l
Miad 4 jeaall eladl Iobias Ualis ¢ g 3l @ jelal Loagl 5 ddbiaall cililgily)
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Abstract:

Listeria monocytogenes is a foodborne pathogen
responsible for approximately 1,600 illnesses in the United
States (US) and approximately 2,500 confirmed human cases in
countries  (European  Union). Many techniques and
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antimicrobials are applied to control the presence of L.
monocytogenes in food and among these, consumers prefer to
use natural antimicrobials. This is due to its ability to prevent the
growth of foodborne pathogens and does not have harmful health
side effects and safety concerns. Among natural antimicrobials,
plant extracts are used to inhibit the activity of Listeria bacteria.
This study aimed to evaluate the antibacterial activity of a group
of plant extracts against L. monocytogenes. L. monocytogenes
bacteria were isolated from 31 meat samples, including 20
samples of fresh beef and 11 samples of fresh chicken meat, and
the minimum inhibitory concentration (MIC) values were
Antimicrobial sensitivity to four antibiotics (Penicillin,
Erythromycin, Ciprofloxacin, Clindamycin). The inhibitory
activity of plant extracts against bacteria was also tested. The
aqueous extract of kiwi peels had the highest inhibitory activity
compared to the rest of the studied plant extracts, with an
inhibition diameter of 20 mm at the minimum inhibitory
concentration 0.25% The results showed that the plant extracts
have inhibitory activity against L. monocytogenes and therefore
this study could include the use of these plant extracts as new
preservatives in future applications to reduce the risk of vector-
borne diseases and contamination in the food industry from L.
monocytogenes

Introduction 4aiall
Aladl Ul e %Y ¢ (Msa A 5 juladl Sl (e o laad) &gl ey
asalll @y 8 Loy daxka¥) (e drl 5 Ao sane gl Gy pladll G el
sy il (adWly by Saally Leiliida 5 Aa Ul g GLIY) Cilatia g Leiladia g
el g el e 3l G il e3¢l o ST L monocytogenes (<l yivnll)
Liageall dajn alidily ZOLY) 3S 5 gl Jie Al Al o Ll
o sailly Gl Adal e a5 daldll ol Aumididl b, el ds 3,
(Allen et al., 20115; reall Chaal (e JSI5 Al 400 ciladia)
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by e cbhbay Loop Sl il daul 0 chromogenic agar base
Gy Sy, acbe Y sadl ATV a¥0 3 y» a3 die Ciuaa g palcam agar
WU\JJQL;QJ}AAM B‘)AC)A‘):-.\S\@A:J\D.JA
Listeria monocytogenes LSl duad dal) < jLEdy) ¥, Y

palcam ) 4y Jalu ¥ e 415 jrall 5 4palill O janivsall Cradld
A bl Ledlea e lalaie) (Listeria chromogenic agar base s agar
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T L e
. (Magalhées et al., 2014)
4 g pasl) ol LAY €)Y
Glad L ySll 4 pn el dpaadill Gl LEAY) e 222l Cy
Lapa sl Ll Jlas sl ol il @Bl cpank Y il Laal)
() Jla3 jlaal Ll S
Listeria monocytogenes b sss il paxdaddl) 0 ¥
—wa (Geneaid, Taiwan) Genomic DNA minikit — 4lexiul
Listeria LS o« DNA =23 bead 4 Cluayy
<Y =1l Universal 16SIDNA &l e il maail QIS monocytogenes
B 27 F Jaxiul 40 waail 4 Listeria monocytogenes dus sall L <yl
U 1492R 5- 5-AGAGTTTG ATCCTGGCTCAG-3'
a0 2ic A ¥ 3 50l o 23 3 GGTTACCT TGTTACGACTT-3,
53._).\13 Yo BJAJéCli B_)\‘)AJ\:\;JJJ&QBJJJ Y eﬁuﬁ%@d'&&déﬂ\' BB
3loa da ) die il Al B ysall 5 ) 0 Baad AVY 5 Al €0 3ad 20) A
.(Yang et al.,2024) &> © 324l VY
Listeria LS da dggal)l clabiaall  ddaiil) ddadl) o) ¥
; monocytogenes
alaie | Gl J8Y1 44y yla aladiuls 2 geal) Culalizaall Adadiil) Aladll a5 o3
Gl yariine 4-Y J8 ; Cieais Rangel-Lopez et al., (2020) 4k e
oo Jeb sy Jmal sl ) Listeria monocytogenes LSy (i
sl caid Glels 24 a4 2 37 4 )y Cicass Fraser broth base
Lol pe sl (A sall D jlie cd sl el dawy Jleiuly Jualal)
b o alal bl ddaul 5 LoaSlh @l ¢ dulall (0.5) uY sk
Aa,n B 488y 15 BLbY) S i ¢ il 43k Glall Muller Hinton
Gandl Gliladl Jal il Cicay dushll alais Glacal 48 3l 550 s
x| &8l 51 (Ciprofloxacin, Clindamycin, Erythromycin,Penicillin)
e Le 20 JATs G IS (Al ¢ e Lo 100 (o8 o (3 Ul A
237 & Lk il AV Galill S e A JY pasill S e e
Jlexinly il il cusd & iy gl clabiadl) g 55l aead dele Y €504
aAJ.JAn EM\
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Preparation of plants Extractions —A4uibll clualiieal) juaas ¥ ¥
sl aliiuall 1YY

SV Jsasl daov s Al Gl g Ol JS Bgmase (e a2V 0 O
c_ﬂ:)ud’__\ é\“’ )JSAAM BJ\);:\;)JQ;&GL»EJA Lﬂ)ﬁ) Jua C)A 06 9A
=3 S, 5 =30 aea Whatman No.1 zsé 55 Gl s) Jlarialy J sladll
o=ldil 24 3l 5a 4a 50 2ie Rotary Vacuum  Evaporator sl iy
o8l Bl Aa Ha AN Cais ey | Kamal et al.,(2019) el (1
YA FY ol al da o die dendl) L Jabs g (3lall daSas ddine il e b aun g
Jlenin¥l cpal s
Al paliiual Y Y. Y

Glaliiudl juasil Numman(2017) (8 48 sa gall 48 Hhall )
Gy ¢ nhalinal 7 bl Glea Jleatiuly 2880 Ve 30 Ladddl) = ey yhaia
i 3l Jeaiuls Buechner funnel  Jiss aed ddaul s Claliinl)
Vacuum Evaporator_lsall sawlh S, 5 =31l aea Whatman No.1
qgéjjgﬂ@&\éc_&\j\g_\mé\hm@b 3l 4a )3 die Rotary
mw\@&jé&ﬂ\mmu\}méﬁjj M\EJ\J;&;JJ
Jlaxinall) ual 2 VA FY 5,allda

A Al B dlaxioal) cilildl) (V) Jgda
) A ¢ SN a) = ad) a) <
Actinidia deliciosa Kiwi @S
Solanum melongena Eggplant Gl |y
Cucumis melo Cantaloupe Daa¥) gdadl | ¥
Lactuca sativa Lettuce ol | ¢
Brassica oleracea White cabbage loanl) A3l |- 0
Brassica oleracea Red cabbage g) yanl A3l | %
Beta vulgaris Beetroot sl |y
Zea mays subsp Corn 3, A
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Estimation of total phenol «¥sidll Sl (g giaall pa&S ;3.2
content

bl Aladly Al sasll claldiual 4 AN @Y gl & e
Lopez et al.,, J& (» isagll 5 Ciocalteu - Folin 4 b Jleainly
] 654..\.11..\.11\ L_ihal;.u.ml\ L)“‘?‘;' ] M\deb) L_i\).u;_d\ UA’.J&A (2010)
Jo) Ll Capal s dulaal) dtall clalitial) e Ja) 230 ladey hie sle Ja
JaY canal 3Ey 0 55 e 2 Jua Lld s Ciocalteu - Folin «dlS (e
bl & g Aol sadl allie olSe 6 Ladall o 5 5 Na2CO3  (20%)
LN sl Cin g e gl VA3 (oage Joh die dpaliaia¥) Gl oy
Celaale QS Gimala ik e Y sl
Listeria L% wa 4sbil) claliiwedl 4l 4edl €Y
monocytogenes

3 (Naji and Qaddoori ,2023) 4& b a5 aall 45 Hh Clastiail
¢ OXOID 3¢l 48,80 Sloa 8 cows Muller Hinton s pass &
da 0 die bl ade | phaddl el e i 8 bl sl e a2 YA e
iy sille Yo o Yo laiay (5 i (bl 8 coua 214882 V0 32412121 31 a
Ll.gY 8 Listeria monocytogenes b xS b ¢l sy calialy i
A deluY € 3adl 37 55l a 4a,n ( Fraser broth base) 4stany) aliLul)
sel )l il Himedia 28 % (e 3 peanall dulall Y €l ) a8
Glaall 4 lae a5 e gl T oase Jobay e sishs il Slea Al
2ixd 5 )\Sall Adaa e sf 1Y 5iSla 321 3 ae Listeria monocytogenescs Sl
& oille /)Y Gl LS dhel o) e Jy i Gl & g sl
glsil 0o g S e ae v 0 AL Al Claliiual 3S) 5 G e
Jo baey Hhie cle Je0 (I aaall JuSly 32a e dplill Glaldill
Listeria monocytogenes LS e golall Jilull s gl e yilles )
3aal & YV 30 pa daa GLLY) k_\.\m;} L.Shape dabu s & i 5 A yall
UAJ.\MA '-'OC‘AJJ(A‘D @Jﬁdh&bﬁd&\ﬁ\u&ejumu
SUa Az u.m:h» 3al 4;);.:.“ UJ\ d\.xb‘)(\ calay 9 )s;‘\ ‘_g Mh.ﬂ\ clbalaiual
Lﬂ.}.ﬁﬂ\ &_IYIA )jaﬂ UA..)S} iclu YA bAASe Yv c)\); 4;).3.1 aalall ealay

Boaad) Lgiaay 93 yhaue ddalu g
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48Ul g giladl) ¥
Cliall aaa VY
Ghlie ga g thll zlaall aad 5 s sdall z Sl 8l aad (e Ciligall Camea
(V) Jso> (B i LS 55 puaall Al ddlide
dyaal 4alida ghlial | jsteria monocytogenes LSy ) si () Jdssa

3 _yaaal)
el Tl g g Zakua) o
+ p3 e aal ilme )
- ps e pal e \
+ p3 e aal Al y ¥
+ ps e pal Ol s ¢
+ p3 e aal Ol e °
+ ps e o] 2 !
+ zlad aal >l \4
+ ps e pal Ol 52 A
+ p3 e aal Ol 5 1
- zlad aal Ol g D
3 a5 yia o) Olaes "
+ 98 aal Oldaa VY
+ zlad aal Ol VY
- a5 yia o) Ll V€
+ G\;J eal Ll Yo
- zlad aal Jlal) At
_ o5 e anl sl VY
+ a3yt anl Ll YA
- oy e o) FOREATERVON] 4
i 2l ol Al s ad) | Y-
T NSO il s ,mdl | Y
+ o5 e and Tl 5 ol YY
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+ gl aad Al paadll Yy
+ zas o Ayl 5y Y
+ CLAJ?;J daadll 3 panll Yo
- o5 ha aal Byl Y1
- zla aal Skl YV
- a5 e aal e A S YA
T a5 an) e 2 S Y4
—+ ijeﬂ ‘_ALA.A_)S A

<& Listeria monocytogenes LS aal g (V) Jsaadl (e Jaadh
B sldie Gy 8 peall Abad Adlide Ghlid zladll pal 5 as el aalll e
b sanl i) 5l el e gl s I Cglal e 8 ) as 38
a5 aidl aall Gl siae el G 3 Al 8 Rl gl
b sale gl llia o) aag Lty e G S 5 Rapaill 5 jead) dilaia bzl
& Al pll 5 Gl sy 5 al ) 5 Ol aaee s Alma 5 Glaea 5 jllall Skl
Al-Ghanim et e o8 dul 50 8y (31 pdall dadaie (& &l gl Laadly ol s
5 sl 5 A iall asalll) saesall B3N gl A 4 el a].(2021)
Ol 1saa s 3 adl ddadlas A Listeria monocytogenest iy (gl
il zladll aal b gl R e ol Tagial) palll b & ghill G
4 GaanS 5V Jalad 5 45k )l dawi 3ol ) 5 @ g okell aall dadaid) dablial rua
o psoiall aalll e L aal 55 diad Ledidati Cameay G adll Gl Casy
Gl Gy Ul 5 A el clal) sail Al ag k860 Chga A3SLal)
G 3y Aall 5 O laill ge el dagii calsall agal Gl 38 LS asall
Altinbalik and Akbulut,(2022) s S3 L as
Listeri monocytogenes WSy gasdds 9 J3 ¥,

Laaall LEnY) Lle ¥ e de sane o Lyiaalll L <G il e
Luy  Rapeanu et al.,( 2008) 2 48 pa gall 48 Hhall a5 Aaldl)
Ayl Gleain) Ay 4 gell ookl & L Sl Lol Fraser broth
5 48l a3 <yl 4 Thioglycolate broth ks Jula et al.(2024)
Faruk et al.(2023) Jexiul Listeri monocytogenes L yiSdl  (awi il
Osd <y JSEN A a3 e Gl jeriuall aaa ol aa 1 Palcam agar L
Listeri LS o¥ ¢lldg a5 () jaa¥) (e Jassll o6 iy (oalia)
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6,7- s ) A 5 Wil Sulas Esculin 33l Jlai monocytogenes
L Ferric Ammonium Citrate g Jeléts Al 5 dihydroxycoumarine
Jasinl L i€l 4@l (- Kaur and  Balgir, 2021)5w sl 2o sl ) 535
4, & jeaiddl o8l S 5 Listeria chromogenic agar base L

.( Zhao et al.2021) 28las Al Aalaa (5 )5 b padl

Listeri LS (¥) Jsa Listeri LS (V) Js&
b e monocytogenes b e monocytogenes
Listeria chromogenic agar Palcam agar

4 g pansl) il JLEAY) LY
g e LS LS (add (i jal 4 o sl ILEAY) (e e sane Cy 3l

(V) dsadl

A g garl) LSS il (V) Jgan
] s pim pSl) il JLEa Y]

+ il

- DS oY)

_ s

+ e\ S '@,\mﬁ

+ aﬁ\ Has

+ as al)

ISSN: 2537-0804 elSSN: 2537- 0855



Y VE ot Wl (Y1) 4 (V)50 4 el i aglald o sl bl

Listeri LA o (V) Jeasll B Aol il o ek

Gl il 5 S oW1 HliaY Al 5 B jLss 3 s o0 monocytogenes
A jaie LKA o3 223 3 Goudar et al.(2021) oS5 Lo ae 85 14
ol S Hapal dnge Ll B o) jnail) Alee o) jal die g Jal gl e Ll giaY
) Lpuany ae dbiaile 5 ypa s 5 S Gluae JS0 (4S5 (V) JS5 8 LS
dea e AYL LS Gaal o Jam g3 ACt-A (alaid) (i all 352
A pnhlindl Al o Ay Act-A sl Sle ssinall ladll
OS5 A AV 5 A A LDAD 6 Al ,eS)) ciliadll DAY ) 3
Il bl Qi Jh Al cladll s i 4 duSlaie
asall aall Jias sl Wl ( Alnasrawi and Al-Abbidee 2016) o=
Listeri monocytogenes LiSs Jaa () LS (e aily Gy (£) JS5
LS oY ey 5l s e 5,080 Wb Gl A DAY L siealll g5l e
Listerolysin O s 53 Jlas dale e (s 6ia3 Listeri monocytogenes
‘Rouhi et al.(2024) _S3 Le 138 5 Ly <1 a5 51 il lisa e ey g

() S8 (*) S8
Listeri L_sSd aall s jlas) Listeri monocytogenes L _x<
monocytogenes ol S ot dny gl
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Jleiuly Listeri monocytogenes LSl Ajall Aijad) gasdddl) ¢ ¥
PCR Jealudiall 5 palal) Jolii 4,185
senill gk e Listeri monocytogenestsiSd <yl ast
Gl el e paldiuall 555l padall (asd Gk e LEYSL Al
deldll (il A& )8V Bld ALyeSlh da il Gk e (M1,M2)
&dse 08 s universal 16SrDNA gene axsaail PCR duadudiall ) jed sall
JSG B e 8 LS (g5 9ill Gaalall sl s Y00 v hp 550lSYT B3 e o sl
Julidll xe sequencing YL aadl Juluall 45 jlae 235 Sl a2y (0)
BLAST Jl=iuh Bank Gene (& dwes yall DL
wasd A8y ) sequencing 44 b o https://www.ncbi.nlm.nih.gov
(M1,M2) ol yall o 0asi 3 Gual) Gadiill e aladie VU dua jall L Sl
,Listeria monocytogenes strain saswsh-1 Listeria Lea
Bl i als - Ml e monocytogenes strain Saswsh-2
s Lolia) o35 saaa ABLS B padl Bl all (4 aaa ddae OV e Ll e
. Glia) ey

ML
500085
~8000bo
~——"7000bp
~—6000bp
~ 5000bo
~4000bp
— 3000bo
————_2000bo

~———1500bp
————__1000bo
———— 750bp

_ 500bp

__250bp

e Al rall LA (e PCR 48 Jlentindy s Liaall DNA il (0) Js
Molecular-weight bp' )95 gasall alu =M, a 44l aall)
(bp) i gl 3 68 193 33y Lgda JS 4da plaaly ( size marker

JSA (e ) cuiladl e

o7
SICKS
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4 sal) clalaall Listeri monocytogenes b sss Asulua | 0¥
&) Jduiuly  Listeri monocytogenes daubua LEA) (g a)
by e pal Y Gaal 46 5k calexial 3 Aul jall 8 datie ks cilalias
Ll 4yl @lmadl dekid s Muller Hinton  agar
¢ wadl Clinical and Laboratory Standards Institute (CLSI)
bl hall el 3 A s claladll U g Y el daslie o) Al
abun Uil ol Lgle: Jeaniall gl i elal 31 (1) S8 & pase LS 5
s & Erythromycin 5 Ciprofloxacin cmssll (pibad) s e
&= & 13 5 Clindamycin s Penicillin-G <laloaall s 4 laa s 2 g
LA o lean Y 38 Zakari and Sabala(2024) Leie lul Al e i)
%70.834wsx Penicillin s s:all slaall 4s 5lis | jSteri monocytogenes
5 %79.17 4wiy Ciprofloxacin s sesl) sbiaall olad dulua iilS s 4
ol Kawacka et al.(2023) ¢ Win . %79.17 4wy Erythromycin
Gl Al Listeri monocytogenes LS dwlua dows
Listeri LS 4l oS s (A %3V, Ciprofloxacin
LS dagie o) Saleh et al.(2024) S35 %+ monocytogenes
G B %AYY Ciprofloxacin sl slaall Listeri monocytogenes
s Penicillin 4l Glabzasdl 940+ (5 gaall dliaall 138 slad) Letulbiua CilS
Listeri LSl daglaall  4ygall Glibeaddl Clindamycin
(Mortazavi et al., 2024; Oliveira et al.,2018; monocytogenes
(V) JSall 5 (%) dsaall & =a 50 WS George et al., 202 )

4 sal) claliaall Listeri monocytogenes by dawbua gl (£) Jgaa

(plo) Janfith) jlad 4 gaal) cilalizaal) <
VY Penicillin-G )
Y. Erythromycin Y
Yo Ciprofloxacin Al
Vo Clindamycin ¢
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4 saall claliaal) 2 | isteri monocytogenes biss i b (1) Jd

Listeri monocytogenes b ASs i 46kl clalitiunl) 4dlad ¥ %

b Aarioaal) Al ciloalitiuall Akl ddladll LT gl < jelil
il clalaiudl il Listeri monocytogenes LSy aca Al
& 43l Listeri monocytogenes LSyl gai Je (%94 J5GY))
S sl sl sal) Galiiuall o) Al all cuiy 31 Akl Slaliiugl)
alaVoo i Hhdy |jsteri monocytogenes b S s adan dllad jiS
LS ) Lgie Alladll S el e Ldl gin @lldy 5 ,aY) clalainal 45 ke
( Al-Ali et al., 2021; AL-Hilifi et al., 2020; <y 5 @l 5 4l giadl)
Siddique et al. (2021) 83 s (385 134 3 Saewan et al.,2020 )
Ay ale]3 LS e Gaidlll o8 palitual Adapdill Alledll Caly s
5 Sl Y1 5 A ghall LS jall (e BoaS Apai e Al gal dll aa
LS i Aol Addlad 4l Gl A i pll) Galdtie 45 lae il g3l
2019 ; Kumar et al., 2021; = 3& 13 4 Listeri monocytogenes
.(Omogbai and Omoregie) Aboelhaggag and Abo-Zaid ,2023
iy ale VT LKA a sl jeall dilgll Galiieal Jayiill il &l Ly
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385 Aus Sae laliaeS Juad 50 L (Al 5 Gl Y da o Lgdl Y
.Demirddven et al. (2015)s 5S> L
Listeria LS s 40l cilaalitiaall bl Uiy (o) 2

monocytogenes
(P ) B JEE | i) it |
20 S )
13 ol Y
16 ¢) yanll dlgll ¥
. Pht }Cﬁ\ ¢

elSSN: 2537- 0855

ISSN: 2537-0804


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/anthocyanin

e 19 S bl 1] 1 B . 2l ) bricll] Bl TS il yubiaaS 2gS1E) 59010 il

Total phenolics «¥ sidll ASl) (5 giaall V¥

6 s e dygine 58 asa s (A) JSEI 8 dina) gl < el
Al gl Al pall (g sina (B Al sl claliiuadl n (P<0.05) dallais)
sl (Jasl paliiuadl (8 OV gl 4aS Cirly 3) il 5l de sandl
J81 A gl il al) s calSE (55U 538 3 Ll ¢ Jo/GAE LAY Y
D5 b Al LSl ssine JB S s b« Jo/GAELAT N Y
AL pall e 8 DAY 138 s Ol s . JW/GAEaL VI Y0 a5 olaidlll
e 5aY) 5 A satall LS pall dagda 3 sry 8 Aol cilealiiosal) oy Al 51l
ALY 3 Jesinall Cudall dpdad ) 5 ALaniuaall Al

90
88
86
84
82
80
78
76
74
72
70
68 T T T

Oladdll pdE gesl) jedB elaall Ailglh agdl

Al jaliadll

Ja\ pale ci¥gigill ) (gginal

Al 1) 48 LN A LAY S pall S (g giaali(A) JS&
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Abstract:

Fisheries resources is an important and fundamental pillar
in the national economy, if fish is considered a comprehensive
view of all the industries that are based on its service, on the one
hand, it is considered factories for fish feed and components, as
well as factories for feed used in breeding animals and poultry,
which are mainly based on fish and offal, and on the other hand,
it is an important source of employment and employment in
institutions, companies and factories working in the field of fish
products, as the number of employees in the fishing sector has
reached about 165 thousand workers, this number increases to
about 200 thousand workers representing workers in all
economic sectors of fishing, farming, distribution and
manufacturing.The value of fish production amounted to about
99.5 billion pounds, representing about 9.29% of the total value
of agricultural production, which amounted to about 1070.7
billion pounds. The value of fisheries and fish farming
production in Egypt amounted to about 97.46 billion pounds, the
contribution of the old lands amounted to about 94.8 billion
pounds, representing 97.3%, while its value in the new areas
amounted to about 2.63 billion pounds, representing about 2.7%
of the value of fish production, and the value of fish farming
ranked first in fish production, with a value of about 76.1 billion
pounds. The Red Sea and Mediterranean also ranked third, with
a production value of about EGP 7.25 billion, equivalent to 7.3%
of the total value of fish production for 2022. The study results
show that the average production revenues of fish farming farms
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during 2023 amounted to about 2885 thousand EGP, where the
average production was about 31.5 tons/ farm, and the average
selling price was about 91.59 EGP/kg. These revenues included
the production of red tilapia, mullet, tobar fish, shrimp in
production quantities of about 15, 4, 2.5, 10 tons, with average
prices of about 50, 90, 70, 160 EGP/kg, which led to revenues of
about 750, 360, 175, 1600 thousand EGP respectively,
representing about 26% <12.5% <«6.07% <55.5% of the total value
of the farm's revenues, amounting to about 2885 thousand EGP.
The results of estimating the financial indicators of fish farming
farms in Matrouh governorate also showed that average net
present value (NPV) at the discount rate of 18% amounted to
about 6.854 thousand EGP, which is a positive value, indicating
the feasibility of investing in this activity. The internal rate of
return (IRR) reached about 95%, which is more than the
borrowing interest for capital, which is represented by the
prevailing commercial interest rate, which confirms the
feasibility of investing in the fish production project. The value
of the ratio of current benefits to current costs (B/C) was about
2.1, which is greater than the correct one, which indicates the
feasibility of investing in fish farming, and finally, the capital
recovery period (CPBP) was about 1.05 years, indicating the
possibility of capital recovery in about a year.

Keywords: fish production - investment costs - operational costs
-sensitivity analysis - opportunities and threats.
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Abstract:

This study was carried out during the two seasons (2020-
2021) at the Arab Center Research Station (ACSAD) in Deir
Ezzor Governorate, where the research aimed to study the effect
of organic Agriculture with three wastes (sheep, cow, compost)
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and three quantities (10, 20, 30). Ton/ha and three irrigation
dates according to soil moisture (50, 75, 100)% of the field
capacity compared to traditional cultivation on some chemical
soil characteristics of corn plant Ghouta (82), and the most
important results were for the average of the season (2021):
- The treatment of compost waste in the organic farming system
at (30) tons/ha, and when irrigating 100% of the field capacity,
achieved the best treatment with the value of ECe, which is the
lowest percentage of salts and reached (1.02) decimens/m, with
significant differences compared to the rest of the treatments,
while it was in the agricultural system. Conventional (1.58)
dS/m.
-The treatment of sheep manure in the organic farming system at
(30) tons/ha and with an irrigation time of (100)% of the field
capacity achieved the best value in available potassium, with
significant differences with the rest of the treatments, reaching
(527.3) ppm, with significant differences with the rest of the
treatments, while it reached (527.3) ppm in the system.
Traditional agriculture (254), as well as the highest value of
nitrogen, with significant differences, reaching (0.087), while in
the traditional farming system it reached (0.006).
- The treatment of sheep waste in the organic farming system at
(30) tons/ha and with an irrigation time of (75)% of the field
capacity achieved the highest value of available phosphorus,
with significant differences with the rest of the treatments, and it
reached (22.55) ppm, while in the traditional farming system it
reached (5.17) ppm .The addition of waste also led to an
improvement in the physical and chemical properties of the soil
in organic agriculture compared to traditional agriculture.
Keywords: Compost, Ghouta 82, physical and chemical
properties.
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150¢c 1.33¢c 1.52efg | 1.66ghij | 30 Ton/ ha &,
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ha Cows
479.4 b 498b | 477.3c | 469d | 3O hTa on/
3
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a B
4234 ¢ 420e | 426e | 4197¢ | 20Ton/ | OF 17
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a
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293 h 297.1jk | 296jk | 287.9k ha | Comp
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S bl A Caoall dllial)l Gllan sial) das (5 sina (38 *F (5 sima (38
S sine 3R Lehn aa 53 Y 3 gaall
O a3l (o N5 il A8l (5 gl 53 (o dalall AU Al
Alre b 2Uall psplisll b dad el i Aldas Juadl o (A) Jsaal
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Impact of polyphenols modification system on structure and
function properties of egg whites proteins
ABSTRACT:

Eggs are a great source of many different proteins, and
because egg whites foam so well, they are a key component in
cakes. Many food products have made use of the interactions
between polyphenolic chemicals and proteins, which affect the
nutritional and functional qualities of food products. It is
strongly suggested to explore and comprehend protein-phenolic
interactions in order to increase and improve the quality and
safety of food items, since many studies have been undertaken
about the alteration of egg white proteins through the interaction
of protein and polyphenols. The primary concern is the
development of interactions between phenolic chemicals and
proteins. Through their influence on the structure of proteins that
are detected and measured using various techniques, these
complexes may have a significant impact on the functional,
nutritional, and shelf-life characteristics of proteins. This
review's primary objective is to shed light on the interactions
between polyphenols and the proteins found in egg whites, as
well as how these interactions affect the structure, functionality,
and overall character of the polyphenol-protein complex. Egg
whites employ a few methods that can be used to investigate
how proteins and other phenolic chemicals interact.

Key Words :egg whites, modification, polyphenols, structure ,
functional properties
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1. Introduction
Eggs are composed of three main parts: the shell, the
white, and the yolk. The shell makes up 9.5%, the white 63%,
and the yolk 27.5% of the egg (Cameron, 2020).
The chemical composition of eggs depends on the diet, age of
the animal, season, genetic traits, and other factors. Kusum et al.
(2018) found that the chemical composition of a whole chicken
egg consists of 74% moisture, 12.8% protein, 11.8% fat, and
small amounts of carbohydrates and minerals.

Eggshell

Outer membrane

/ \—— Inner membrane

/4 *——*— Chalaza

~~— Exterior albumen (outer thin albumen)
= Middle albumen (inner thick albumen)

— Vitelline membrane

Nucleus of pander

Germinal disk (blastoderm)

Yellow yolk
White volk
Internal albumen
I I
Chalaza
ISSN 855
Air cell
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Figure (1) diagram of the structure of the egg, Cameron
(2020)

Egg white proteins are composed of four layers: the outer
light white, the outer thick white, the inner light white, and the
chalaza layer. The chemical composition of egg white includes
92% water, 10% protein, 0.4-0.9% carbohydrates, 0.03% fat, and
0.5-0.6% ash. Albumins are soluble in water, Dissolve
moderately in concentrated salt solutions and heat-denaturize.
Globulins are insoluble in distilled water and saturated salt
solutions, whereas glycoproteins are proteins linked to
carbohydrates or carbohydrate derivatives. (Cameron, 2020).

The chemical composition of egg white represents 60% of
the egg's weight, of which water is the main component,
followed by carbohydrates, ash, and small amounts of fat (1%).
Egg white is composed of 88% water and 11% protein (Erwanto
and Sukarno, 2023).

Quan and Benjakul (2019) The egg white proteins (EWP)
are made up of ovalbumin (OVA), ovotransferrin (OVT),
ovomucoid (OVM), ovomucin (OVN), and lysozyme. OVA is a
phosphoprotein that contains free sulfhydryl groups found in egg
white proteins. Ovotransferrin includes fifteen disulfide bonds.
Ovomucoid is a glycoprotein having nine disulfide linkages.
Ovomucin is a very viscous glycoprotein. Lysozyme contains
four disulfide links . The disulfide linkages and sulfhydryl
groups found in egg white proteins combine to form a gel.
Despite their low content, ovomucin's high viscosity induces gel
formation. Table 1 demonstrates the content and characteristics
of proteins found in chicken EWP.
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Table (1) content and percentages of egg white proteins,
Guha et al. (2019)
Egg protein | Protein percentage % | Molecular weight
Mayjor proteins

Ovalbumin 54 o
Ovotransferrin 12 v
Ovomucoid 11 28
Ovomucin yo 5500-8300
Lysozyme 34 14
Secondary proteins
Ovoglobulin
G2 globulin £ £o.v.
G3 globulin 40 —
Ovoinhibitor 15 €4
Ovoglycoprotein 10 24.4
Ovoflavoprotein 8 32
Ovomacroglobulin 5 769
Cystatin 0.5 12.7
Avidin 0.5 68.3

2. Modification proteins
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The term "protein modification™ refers to changing the
molecular structure or chemical groups of proteins in a specific
way to improve their functions and biological activity. This
provides modification with an opportunity to make them multi-
functional components in the diet by changing their physical and
chemical properties (Nasrabadi et al., 2021).

Radiofrequency
Infrared irradiation

Gammairradiation

Electron beam irradiation

Ultraviolet radiation
Pulsed-electric field High hydrostaticpressure
High pressure treatment
Dynamic high pressure fluidization

old atmospheric plasma processing
Ultrafiltration

Physical 2

Phosphorylation

Modification approaches :

Chemical 1=
Cationization

Biological gRFermentation

Polysaccharide

Complexation

Amyloid fibrillization

Scheme (1) Protein modification methods
(Nasrabadi et al., 2021)

elSSN: 2537- 0855

ISSN: 2537-0804



BN i) — o it . . D) Gt o i bl A N9 st Ayl ot iy lo el

2.3 Modification with phenols

Plant phenols: The term "phenol™” is a chemical term that
describes a benzene ring that carries one or more hydroxyl
groups. The term "polyphenol" defines a natural product
containing two benzene rings that carry one or more hydroxyl
groups. Phenols are secondary metabolites of plants and form
one of the most common and widespread plant groups.
(Lattanzio,2013)
In general, phenolic compounds are classified into simple and
multi-phenolic compounds. Simple phenols are those with only
one phenol unit and a C6 typical structure, as seen in Figure 2.
The organic group indicated by the letter R can be alkyl, alkenyl,
aryl, etc.; or hydroxyl, alkoxy, amino, etc.

R\_
\ / OH

Figure (2) Structure of simple phenols
Phenolic compounds that have more than one phenol unit
are considered polyphenols. Their structural formula contains
C15. Flavonoids are one type of polyphenol, as shown in Figure
(3). (AlMamari, 2021).
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Figure (3) Structure of flavonoids
Table (2) Classification of phenolic compounds

Hydroxybenzoic acid derivatives

p- -
Phenolic \ Hdroxybenzoi | Gallic acid Vanillic acid Syringic acid Ellagic acid ProtO(_:atech Gent_ldsm
acid c acid ute acl
Hydroxycinnamic acid derivatives
) p-ngirEanc C:Zfiglc Ferulic acid Sinapic acid Chlorogenic acid
1 Hydrolyzable tannins
Gallotannins | Ellagitannins
Tannins Condensed tannins
2 (Proanthocyanidins; Oligomer, polymers)
Dimers Trimers 4-10mers Polymers
Fla\é(;nm Flavones Flavonols Isoflavones Flavanones Flavan-3-ol Antz?ﬁsyam Chalcones
Catechin(+)- *Cyanidin
*Quercetin Genistein* *Naringenin (-)-Epicatechin *Delphinidi
*Apigenin *Kaempfer Curcumin* *H - (-)-Epicatechin-3- n
Luteolin* ol Daidzein* esperldlp gallate *Pelargonid .
. - s *Neohesperid . . *Phloretin
*Chrysin Myricetin* Glycitein* in (+)-Gallocatechin in
*Rutin Isohamneti | *Formononeti *Eriodictyol (-)-Epiallocatechin *Peonidin
n* n (-)-Epigallocatechin- | *Petunidin
3-gallate *Malvidin
Lignans
N ! Pinoresinol | Matairesinol | Secoisolariciresino
Flavonoi : o
ik 2 _ _ Stilbene derivatives _
Resveratrol | Pinosylvin | Piceid

2.3.1 Mechanism of protein-polyphenol complex formation

Phenolic compounds can form complexes by covalent or non-

covalent bond interactions (hydrophobic, electrostatic, van der
Waals, and hydrogen bonds). Proteins' structural changes upon
binding with phenols can cause them to fold or unfold, forming
insoluble or soluble complexes depending on the concentration
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of phenols, their molecular weight, structure, ionic
factors/cofactors, and reaction conditions (solubility) of the
compounds, which affect their nutritional and functional
properties, as well as their biological activity. As a result,
investigations have demonstrated that phenols have a
considerable binding affinity to proteins through these
interactions, therefore affecting their structure and functional
capabilities. (Shahidi and Dissanayaka, 2023).

Protein-polyphenol interactions can be classified as either
reversible or irreversible. Non-covalent bonds like as hydrogen
bonds, hydrophobic bonds, and van der Waals forces are
examples of reversible interactions; irreversible interactions
occur when proteins and polyphenols bind via covalent bonding,
When proteins attach to polyphenols, their structural
characteristics change. Non-covalent interactions are the most
common in nature. Non-covalent interactions are subject to
environmental conditions like as temperature and pH variations,
which affect protein and polyphenol binding. (Ozda et al., 2013).
2.3.2 Covalent interactions

Covalent interactions between proteins and polyphenols

are typically mediated by C-N or C-S bonds, as illustrated in
Figure 4. Phenolic compounds can produce a quinone radical
from terminal amino acids by creating covalent bonds in the
presence of oxygen or enzymes. (Harshadarai et al., 2022).
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Figure (4) Polyphenol oxidation and protein covalent
interactions: (a) Polyphenol oxidation pathway, (b) Ascorbic
acid oxidation, and (c) Protein-polyphenol binding
interaction. (Li et al., 2021).

During the formation of a protein-polyphenol complex
(PPCS), the polyphenol may react with amino acids on the
proteins side chain (such as lysine and methionine ), resulting in
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covalent connections between the protein and the polyphenol.
(Quan et al., 2019).

Polyphenols can also be partially oxidized and coupled
with proteins to produce complexes that enhance functional and
antioxidant capabilities. (Liu et al., 2017).

Polyphenols can attached to proteins using both
enzymatic and non-enzymatic mechanisms. Proteins interactions
with free radicals generated by polyphenol oxidation are the
mainstay of non-enzymatic. These techniques are thought to be
superior to the conventional method for producing high-activity
PPCs because they may increase the antioxidant activity of
proteins more successfully (Gu et al., 2017; Liu et al., 2017).

You can also use enzymatic binding to create PPCs.
Under basic conditions, oxidized tannin (TA) and catechin acid
(CA) can covalently attach to the hydrolysis products of pig
plasma proteins to establish complexes. This results in enhanced
emulsifying and antioxidant capacity of the multi-peptides.
(Chen et al., 2019).

Feng et al. (2018) Ovalbumin (OVA) has been found to
form covalent complexes with antioxidants including
Epigallocatechin (EGC), Catechin (C) and Epigallocatechin
Gallate (EGCG). p-lactoglobulin-catechin (b-LG-CT), a-
lactalbumin-CT, gelatin-gallic acid/catechin (gelatin-GA/CT),
and lactoferrin-chlorogenic acid/epigallocatechin gallate/galic
acid (LF-CA/EGCG/GA),were effectively prepared via this
method, which also assessed the impact of polyphenol
modifications on the structural and functional characteristics of
these proteins. (Yi et al. 2016; Umile et al. 2009).

.2.3.3 Non-covalent interactions

As seen in figure 9, hydrogen bond ,hydrophobic
interaction ,and electrostatic interaction are the main non-
covalent mediators of interactions between protein and
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polyphenols (Le and Renard, 2012). The main factors
influencing the non-covalent formation of complexes between
proteins and polyphenols are hydrogen bonds and hydrophobic

interactions.

Figure (5) Non-covalent interactions between proteins and
polyphenols include hydrogen (a), hydrophobic-hydrophobic
interactions(b), and ionic bonds(c). (Le and Renard, 2012)

ISSN: 2537-0804 elSSN: 2537- 0855



BN i) — o it . . D) Gt o i bl A N9 st Ayl ot iy lo el

2.3.4 Hydrogen Bonds

Polyphenols can be employed as hydrogen donors to produce
hydrogen bonds (Buitimea et al., 2018) Polyphenols' OH group
interact with the amine nitrogen and carboxyl oxygen groups of
proteins. (Yildirim-Elikoglu and Erdem, 2022).

2.3.5 Hydrophobic Interactions
Surface hydrophobicity is a key indication of protein surface-
related activities (Tang and Liu, 2013). The protein-polyphenol
complex is formed primarily by the hydrophobic interaction
between proteins and polyphenols. (Yuksel et al., 2010).

Staszewski et al. (2012) It should be mentioned that
protein-polyphenol interaction is mostly mediated by
hydrophobic forces. Furthermore, Some hydrophobic amino
acids, like glycine and leucine, have been demonstrated to
interact with the non-polar aromatic rings of polyphenols. (Ozdal
et al., 2013).

For example, The hydrophobic interaction between
polyphenols and B-lactoglobulin (b-LG) altered the protein's
secondary structure, resulting in increased stability. This trait is
beneficial for stabilizing stable emulsions connected to PPCs.
Protein structure can be altered by hydrophobic interactions with
polyphenols. (Kanakis et al., 2011).

2.3.6 Effect of Protein-Polyphenol Interaction on Protein

Structure and Functional Properties
Changes in Protein Structural Properties

When proteins interact with polyphenols to form PPCs,
their secondary, tertiary, and quaternary structures may change.
Polyphenols modify protein secondary structure by transforming
it to a turn, coil types include [B-sheet, o-helical, B-turn, or
random coil. (Hasni et al., 2011) .Ge et al. (2021) Analysis of
the secondary structure of soluble soybean proteins in respect to
tea polyphenols was conducted using circular dichroism (CD).
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Intermolecular interactions in proteins happen when the
protein does not have random coils present any more and when
the a-helix composition is augmented, due to the tea
polyphenols’  participation when forming a complex
organization. Liu et al. (2015) was able to access the levels
where LF was mixed with polyphenols while observing the
structure by using absorbance values after UV/ Visible light
absorption as seen in CD. The same effective spectral parameters
of dark fluorescence spectroscopy can accordingly be employed
to investigate the nature and dynamics of structural and dynamic
changes induced by protein interactions with polyphenols.

The structures of lactoferrin-epigallocatechin gallate (LF-
EGCG), lactoferrin-catechin acid (LF-CA), and gallic acid-
lactoferrin  (LF-GA) complexes were determined using
fluorescence spectroscopy. It was shown that binding of the LF-
polyphenols complex may have impacted an effect on tertiary
structure of LF .

The UV absorption band caused by protein-phenol
interaction resulted in an increase in the a-helix. Lactoferrin LF
complexes with catechin acid (CA) or The intensity of the band
increased somewhat from 210 to 230 nanometers when
epigallocatechin gallate/gallic acid (EGCG) was added. The
binding of LF with polyphenols can lead to an increase in the
break-in a-helix with a parallel decrease in the random coil
structure, indicating the effect of the binding on the restructuring
of the polyphenols (Harshadrai et al.,2002) .

The concentration of the reactants could be the reason of
the protein structural change or heat treatment may result in both
chemical and physical changes (Al-Shibli et al.,2023) . The type
of protein utilized, as well as the variations between laboratory
and biological trials, all influence the protein-polyphenol
interaction. As a result, The effect of polyphenols on proteins
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differs from instance to case: Interaction with polyphenols does
not alter certain proteins, Others are affected by external
circumstances, such as the concentration of the reaction solution.
(Klaus et al., 2005).

Xue et al. (2021) investigated the enhancement of the
physical and chemical properties of egg white proteins gel , the
secondary structure, and the microscopic structure when
modified with tea polyphenols and ultrasound. The modification
was carried out with ultrasound at different powers from 0 to 360
watts. It was observed that with increasing ultrasound power, the
soluble protein content increased. It was observed that
ultrasound treatment causes a change in the molecular structure
of the protein, which causes an increase in the solubility of the
protein. Furthermore, the egg white protein's polarity increased
when combined with polyphenols, resulting in enhanced water-
protein interaction and an increase in disulfide bonds. The study
showed that as ultrasound power increased, the levels of -sheets
and o-helices in egg via treated with tea polyphenols and
ultrasound also increased. This resulted in enhanced gel stability
and water preservation ability , peaking at 120 W ultrasound
power. Therefore, using ultrasound and polyphenols to treat egg
white protein gel is seen as an advanced technique that enhances
the nutritional content of the protein present in egg whites

Budryn et al. (2014) utilized green coffee extract to
change the proteins in egg whites. To examine how the inclusion
of coffee polyphenols with protein effects the samples were
heated to 110 and 180 °C for one hour. Samples with 3% green
coffee extract demonstrated higher nutritional value and
increased antioxidant activity compared to samples containing
starch, sunflower oil, sucrose, and iron ions without coffee
polyphenols.
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The addition of coffee polyphenols leads to the formation
of covalent and non-covalent bonds. In addition, heating egg
white protein added with coffee polyphenol led to partial
hydrolysis of the protein. This is because the reaction occurs
between amino acids and polyphenols in a faster way. In
addition, heating the protein with coffee polyphenols shows high
sensitivity to pepsin digestion.

2.3.7 Factors impacting interactions between proteins
and polyphenols

The formation of protein-phenolic complexes is
affected by various internal and external factors. Internal
variables such as molecular weight, hydrophobicity, and the
chemical composition of proteins and polyphenols,
including the number and sequence of amino acids, are
instances of internal factors.

Proteins and polyphenols establish a strong bond through
hydrophobic interactions, which are heightened in the presence
of basic amino acids., Functional groups such as glycosyl,
hydroxyl, and methyl play a crucial role in the interaction.
External factors like temperature, pH, and salt concentration
affect the interaction between proteins and polyphenols. Shifts in
temperature can impact the strength of non-covalent bonds and
the structure of proteins, consequently influencing their
interactions. High temperatures can cause proteins to change
shape, reducing the ability of polyphenols to bind to them. The
pH level, an external factor, also affects how soluble proteins
and polyphenols are when they interacFor example, the
polyphenols in tea and berries are highly sensitive to pH,
especially at the isoelectric point of the protein.

A notably pH difference obserable in the non-covalent
between of polyphenols in tea, coffee, and cocoa with f-

ISSN: 2537-0804 elSSN: 2537- 0855




BN i) — o it . . D) Gt o i bl A N9 st Ayl ot iy lo el

lactoglobulin. The third outside factor is the strength of ions.
Adding salt chloride to elevate the ionic strength lowers the
interaction (Zhang et al. 2021)

3. Diagnosis of Modified Egg White Proteins

3.1 FT-IR spectroscopy.

Another function group of an aromatic which could be -
nitrile, -hydroxyl, or -methyl is another of the group of various
detectable functional groups found in a molecule.
the two techniques of the carbonyl investigation via FT-IR and
spectroscopy are most defiantly that which we most often
encounter.(Khan et al.,2018). FT-IR is considered by many as a
powerful method because of its intricacy and therefore,
communities may subject to its applications in researches.
therefore, the way that the atoms interact with each other by
integrating with some both covalent and noncovalent bonds; and
also the interaction of one protein residue, which grows further
to give the secondary structures of the macromolecule are
formed. This is achieved in many different ways for instance by
person that is a product that is involved in biodevices, or by
creation of devices that can be used to measure concentrations of
toxic substances.

By this method we can know what the amide | range is
most likely the one that is changed because the other regions
only point out that this area is more affected by environmental
conditions. alterations in secondary structure.

Seczyk et al. (2019) used FT-IR spectroscopy to identify
alterations in protein conformation resulting from the interaction of
phenolic compounds with albumins and globulins, both types of
proteins present in white beans. The specimens were examined in the
area linked to changes in protein secondary structure, spanning from
1480 to 1700 cm™.

According to Zhou et al. (2019), there was a identifitly in the
structural, chemical, and physical characteristics of the surimi gel (fish
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protein concentrate) when the amount of polyphenol-rich tea extract
(0.2%, 0.4%, 0.6%, and 0.8%) used to incubate egg whites were
varied.

The polyphenol treatment changed the secondary structure of
egg white, which caused in a decrease in the a-helix structure and an
increase in the B-folding structure, as identified by FT-IR analysis.
Through the enhancement of the B-folding structure and decreased of
the o-helix structure, FT-IR analysis was able to determine the
polyphenol treatment of egg white. In addition, it was found that the
strength of the surimi gel network and its ability to holding water were
noticeably enhanced when polyphenols were added to the egg whites.
3.2 Scanning Electron Microscopy (SEM)

The process of scanning electron microscopy involves
scanning samples using a concentrated electron beam in order to
create picture of the samples. The atoms in the samples converse
with the electrons to give details about the surface composition
and topography (Moslim, 2022).

In their study, Johny et al. (2021) found that when they
connected through examination coagulated egg white proteins
that had been hydrolyzed utilizing scanning electron microscopy
and contrasted them to non-hydrolyzed control samples, the
microscopic structure of the hydrolyzed proteins revealed to be
spongy and elastic, in contrast to the control samples, which had
not undergone enzymatic treatment, demonstrated a rigid
structure in the shape of a sheet with a glassy surface.

3.3 Fluorescence spectroscopy

Proteins' fluorescence emission intensity is primarily
because of the fluorophores tryptophan, phenylalanine, and
tyrosine. Ovaalbumin is the main protein located in egg whites
and has an importent effect on the intensity of fluorescence
emission. Utilizing fluorescence spectroscopy is capable of
identify changes in the structure of the protein that emits
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fluorescence (Deseta, 2023). Differences in the composition of
thick egg white were found using fluorescence spectroscopy
following being exposed to different temperatures. After being
subjected to treatment at a lower temperature of 30 °C, the
fluorescence intensity of the egg white increased in comparison
to when it was thick and untreated. This treatment promted the
protein structure being released, exposing the internal groups, as
mention by (Luo et al., 2022)

4. Phenolic Compound : Application in Protein Modification

Proteins are prefect polymeric materials regarding the
production of edible films. Proteins interact with phenolic
compounds to form cross-links that improve the mechanical and
barrier properties of the produced films. For example, Liu et al.
(2019) used oxidized phenolic components (tannic and caffeic)
from green tea extract to study the mechanical and barrier
properties of gelatin film with turmeric. The results revealed an
improvement in tensile strength, reduced water vapor
permeability, solubility, and elongation at break of the gelatin
and turmeric layers in water. The Films also demonstrated
increased antioxidant activity (Al-Hilifi et al.,2023), as well as
superior mechanical and barrier qualities. As a result, they can be
utilized in food packaging to increase its shelf life.

Feng et al. (2023) explained that the interaction of
polyphenols with proteins has multiple food and medical
applications. The interaction of soy protein with polyphenols
enhances the strength of the gel network. Tea polyphenols can be
applied as an excellent egg white product gel model. Gelatin gel
treated with gallic acid polyphenols enhances antioxidant and
antimicrobial activity, which can be used in dietary systems. The
alcoholic extract of sumac fruits was used as a rich source of
natural antioxidants and also for its great potential in improving
meat quality (Hashim and Fadhil,2021).
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Deseta et al. (2023) studied the possibility of producing
antifungal films from nano-sized egg white protein with
polyphenols. Antifungal properties, high packaging efficiency,
transparent yellow color, low flexibility, and brittleness
characterized the manufactured films.

Liu et al. (2023) also showed that polyphenols can be
used as a preservative due to their antioxidant properties. They
also work to strengthen films due to their high ability to bind
polymers. In addition, adding polyphenols to protein changes the
digestibility of protein-coated fat droplets, which is beneficial in
controlling gastric digestion.

Al-Ansari (2018) studied sponge cake's qualitative and
physicochemical properties using different concentrations of
sweet bean powder when stored for different periods. It was
found that the addition of sweet bean powder has an effective
effect on the sensory properties of color, size, and pulp
freshness, as well as the effect on the storage properties of the
manufactured cake.
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