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This study aimed to isolate and identify the fungal species responsible for the spoilage of onion
bulbs (Allium cepa L.) and to evaluate the inhibitory potential of aqueous and alcoholic extracts of
onion scale leaves as biological alternatives for fungal control. A total of 40 onion samples (20 red
and 20 yellow) were collected from local markets in Tripoli, Libya, during the 2024-2025 period.
Three scale leaf layers from each bulb were examined, and fungi were isolated on Potato Dextrose
Agar (PDA).The results revealed significant fungal diversity and variation in the number of
isolates between the two onion types; yellow onions recorded 72 isolates compared to 47 isolates
for red onions. The identified genera included Aspergillus, Mucor, and Penicillium, with
Aspergillus being the most dominant, exceeding a 60% frequency rate. Statistical analysis using
the Mann-Whitney U test confirmed significant differences (P-value < 0.05) in fungal distribution,
proving greater susceptibility in yellow onions. Inhibitory Activity, Antifungal efficacy tests at
concentrations of 3, 5, and 7 mg/mL showed that the alcoholic extract of red onion was superior
against Aspergillus spp., achieving a 92.47% inhibition rate. Meanwhile, the alcoholic extract of
yellow onion recorded the highest inhibition against Penicillium spp. at 77.13%. Conclusion, the
study confirms the higher efficiency of alcoholic extracts compared to aqueous ones in extracting
active compounds such as phenols and anthocyanins. These findings suggest promising prospects
for using these extracts in post-harvest crop protection to reduce economic losses and improve the

quality and safety of onion crops in the Libyan local markets.

by hil) gary aa (Allium cepa L.) duad) ciladl 4dd al) (3,530 ddgaslp dlal) claliiuall dafial) dladl) oyl

Lad i sk (31 9 8 Mucor s Penicillium s Aspergillus oabiadd datil)

Page g aillue @ 5al day )y g sall Lga J) ) Alle M ay uall Calie

Ao lial | LS el
abylaall 40 coaed LazedtL Bggmedl Il oty el Jlan @ calal] Rl bball dyaesy Jie o Alyid) sia cope|

i IS uadyo Audyg il SO Cupamb (2024-2025) Ll bl Bsts Blyanl (0 (ol by 209 ol Jums 20) e

Auadiym) 3lyd i) ol Jome > A5l byl sluel § coliy 35 (e glidl cads PDA lawg e wlbylasll cliey lay
Sl palsiue ASYN sa Aspergillus (wiz oS «Penicilliumg Mucors Aspergillus oz e Cyaill @3 s alie 47 Lilas Ase 72
do=S palsiue 295 & (P-value < 0.05) Asbas] A¥s 13 39,5 3529 Mann-Whitney U Las| ylol %60 cjolaes 55,5 2y Bolews
795 3 SIS clbalaiwad) bl adbaall slhlasl oy dal adl hadl @ ST awlus cuty Lo cabyhaall

dhadll Js=S1 palserindl U Loy (%92.47) Aspergillus spp aso sax3) Jiadd JoxS01 paliaiall Ggas Jo/pzls

ool 3 3l a5lae 3enSl lalsiull 80l dulyll uS55 (%77.13) Penicillium spp s tass Jel 1o

Silasdl Jdat) sbasdl da L Juelell Lle> 8 Lolurad BT miay Loo «oniliasti¥ly c¥sial ala sl olS, L

Al Al Bl § 2o ls haddl Jguame Hodlug 8352 Cpuis 238l

Slaadl alladl § Ll GsSe Jguazell da Sy [1] olazsy] deuall

Soiad| 4] Solzes ] adladl clelasyl s cmsaddl e puall Ssiwa e Auel 3l Juolxll ealy ‘a..\_fﬁ o (Allium cepa L) Juad! uad
sla sgaiy sl ol 3 Sl 0390 0S5 Lew ([3]pb Ogule 100 1 s e Al Jumbell o Al A5, Jimy s odlall

*Corresponding author

https://doi.org/10.63318/waujpasv4i2_05
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0008-3563-8115
mailto:afaf.elswei@gmail.com
https://orcid.org/0009-0002-7365-9538
mailto:al.duzan@uot.edu.ly
https://orcid.org/0000-0002-4810-9473
mailto:Badge.safia@yahoo.com
https://orcid.org/0000-0002-1361-2933
mailto:R.alghazeer@uot.edu.ly
https://orcid.org/0009-0008-5613-08165
mailto:abughaniaabdulnabi@gmail.com

Sawei, et al.

oobsST @ wligadl Jas @3 02025 -2024 (4o 3l I dulxa Blgul
Ll — pslall A0S — Glyball Jose J] Sslall ad dadae 4d)9
Lol g il

Potato Dextrose 35 juwS Sy sublhd! jalkiue owy pazs
Agar (PDA)

Aanlall gy 5o iuSully ubladl jalsiue ol lowy oz @
Ja 500 § Lasosll glmtl) Gamaddl (oo Lol 21 a3l 3] [17] Auwalial]
o Bymadl @dat) Tm 50,al1 33 359518 513 jlaall sW (e
wuilzdlly Lol ¢lasad @585 10 5l (+60-70°) Glo pla § cuass)
el

Lis cms 02121 8l days e alSeio¥) aluskiwly Lawgll @ik
S capnall day Ha B 20 5ulg (Aanye Husgy/ b 15) Zewe/pzS 1.05
s way BLLYI claas Jiall 25,2 J51s Aadae G Gl (3 sl
Al sl (24°) 2501 §

Isolation Fungi ibiyasll Jie

Al Amad¥ AL g3 4ds plasialy @laall Jyall dulas ¢ly2) @3
el ) b cildyy M e Cus Lxbhw Aedase
SleaSe J) @)l sda cuabad  hadie JSy Ahay 8 o0 (Ruls1l
Judade (zmlow quiad cans @F i puw 0.5 0.5 (olid, Spise
@ oall 4y Busly 2ads Bul %70 1S Jeslndl @ seddl Jedo
aloall cala (el day (33183 55k %1 1S5 psasgeall Cossia
caad @ enlydall BT oo palad) qdas jlado sle alusiwl &lpe 2O
(edae medyT B9 e

Ly (e ot i Blbl e umnd Aue S (o glad anyl cuc
e BLLYI cind (PDA). 9 AuSly publadl palstus Hlal acl;
4dlie Gy AL 7 A5 O 2ol Buly Lgie Ay T4 25 5yl Ao
alad Gl oo Al Aphaall il peniudl sai exad) Loy SLLY!
[17] .aslad! dead

Morphological and Microscopic byhadll  jadkddy Jie
Identification:

oo il Lylasll ol ieniud) god Jemad) Gags GLLY 4d) 0 e
Branivs S (o il cddl papddll (ol Al alad il
e Jguazll PDA Loy e $oims Buzdz G Lbl I Sete skt
Lyl paibasll e c¥iall Cagiaty caspal deiel 2 glie
reriadl S8 wioy Grlall Chpmgdll Jad Bpmlly (a2 slsd)sll)
@t el (13 (bl Capagtll Lol gatll Junay Leaalay Lisly
JoisdgiSUI Lapmy Ldroy 2ddl Slpearall Cblg> o dpeme
=l x5 Lyaxd @ o (Lactophenol Cotton Blue)sl8,3]l 4zl
Lagby o191 ez SIS Jis e ddll pasbasdl LoD sl
adiatll Gy (Dl s l=S) 238 clacdl CuS)5g el ]!
[17,10] 2celid Agasisms mailin J) SLadlly LA

aoladl wlbaleiud | paxs

(Maceration aaull &yl alasiwly kil clalsiall pass @
Sl Bszmadl o Lalys 20 Lals @f cu> [16] Lawms LSmethod)

drosd 3] 28LAYL Laiak of Ll aS3auely csenld il J) aeadl
Az olSpe e 4lgrsy Tlas 4] Bogudl) Ll wslsally 25100
(rieonS) J1e) @lagisddally Lgunall Sl @lShe Jio Lgum
lgySelly Ll Wls s slall dbliad § md G cc¥gigalls
113]

day Lo Al je G Ao Slhuzt Juad) Aelyy darlgs 2l (0 i)l e
%20 ;o AL alddl e 2l Lgiad! ilucdl Huds dus laxl!
Lo LILe (6] L (g, I! o | 2ynall (il o1 pzay (SO 2 ¥l (e
Lols Gigudlly Jailly cppsall s edlany Jaxtl @ ALY s
Gl § b lly 3yl 22ys plas)) Jie e pe hg)ls cams
oo doell Lalaus Olmplinl sl Al alaza¥l ayls 583
Otad P (o lldg Apliaddl duolell 3 sbazdl uay Lo jilus
s Jeddy Al Sl el Lpads Jiloty pliseily cppiedll Suliaas
gioes W aykaall cigaidls bl clalserull aluseiwl ol A
Gy AlaSIl LSy clangigdMlally c¥giall Jie dadd SlSye o0
aady alall Bspell wbball e wpdall o bogts 3 Ledllas i
Aaelatl St Alae oLudY) Axmy sl Glel 58T J5lad! s
Jaiidy [4,13]85 el sl g Aaglall jshat (pe dell 3 s LeS
oiaall cull) Aspergillus niger ;oo IS 2 aall (ol cilaue eal
Fusarium spps (3,38 caall cawdl) Penicillium spps (398
(Ula¥l ansd cawldl) Mucor spps (bacldll pyae ol cudl)
JolS ISy uldl a9 sgaus ) 62559 eloed! e Ugun Jasts @l
117,19]

i cnmd 2alatd¥l gl e alyasll oda Syslas azas ¥
Lolsy Lelsil pand oSa Cum s Bume Jbles J] wies
(raSeda bie) ayhad sgaw zlu) Aspergillus juiz olykas
Les cishall gl (e ol & @STAUN wie 2ibo il Lelily A9,0
[13] foylo 203, clelya] Cllany ol il 2l Lals) Lans oy
Lsboyllg Bylymdl AzmyuS auddl Jalgall o Busue olalys @uST U3y
Slalys e LS [2]la)Ladily cbylaall i sai § bysme hos caals
o @ Penicillium expansumg Aspergillus niger Jis Lol AT
ool e [11] apsll Jiad) ol e Tegess 2)laall clislll ST
Sledl ol cJiadl cuas @ Slylhad Jeo adladl Sl ! 3,89 (e
Bagazme oy GilaT (S8 bl dnas 3 Bolsg Ly § A=l
Jre e doall g5 ¢y 1,0 1 ellae 3} olylll s (aed el
aiialy dydzmiy o) SN Aadymdl cladall s Lall bykall
d g LS. Az gledyell Lilim e Tolazel Agzall culylasll sia
diadl (£55 Ony Badpdl Gladall G Loy Say LayLads] gie 455las
ao ) Adlaal) Awlyul) @uds g U3 J) ALs) iy sl
BEPR {PRVES [P BTSSRV UE WA PERT (EADNESBWNY
Aspergillus spp sMucor sp  £9 |,Lakil Agjall obyhsll 481w
Penicillium spp

Jaadl Byl alsdl

0o (shise Alay 209 ¢l dlimy 20) Lilgdee oy e 40 pox

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 4, no. 2, July-Decemer 2026

Page 31



Sawei, et al.

oo olayLiadily bylaall gard Aol dwoladll claass¥l blid s
Fadl Llae Gl meadd) Lbo] e Leud (0 a8 JSay Jla,
Al LS, da J) anay gl oY)

(39! Sladall cus) SISL a3 gl o ¥ag auLa¥l i
Ladiyll Ghgd) @ c¥sall elane 05855 s (IS aanl daes ada
oo We Gl Jo¥) sl o1 J (25 1 ¥anll) Jasslly 2Ll
&3 [13]. Joladly sbasd! LT (ol aMally 20,01) Alaysell 2audl
sda J| (aild clgag 4,5 Jhad gag ¢ Aspergillus uiz! gsaall Ggadll
sl sladadl g Penicillium § Mucor (i julinl 3929 Wi .2J¥I
o)l Dl a Bams 43 Agilt Bl I adas (25 1 c¥san)
Je 298 Ales cilosss) Mucor ol 5,85 3ladl 3acls of 4Gl
Syt jen Loy o [18]axud¥l BlAs1 Jeud 3LaysS¥l> Joud)
Llamy Loo dyadsia 8yl cilays 3 gl e LayadsPenicillium
[14].3b! ezl o3t Lols T

oo dhal 4 dpmdl ciladall G aplaall c¥all 50559 asies 1 Jguzedl

@uddl 23400 goazll adysdl  Adyedl AByedl &shaall goill
(%) adil  asth Ja¥I
%63.8 30 4 8 18 Aspergillus spp
%25.5 12 0 5 7 Mucor sp
%10.6 5 1 1 3 Penicillium spp
%100 47 5 14 28 all JSII g gazel
(0.137) 6.974 (Paesd) ¥ 8 Lz

il b aa bl cladall § 4 laall e¥5all 55,59 aa3e3 2 Joued!

@uddl 3501 goazll PEJPN]| PEJPS] PEJPS] Sladll g9l
(%) i/ aail Al Jdo¥!
%59.7 43 8 12 23 Aspergillus spp
%30.6 22 0 5 17 Mucor sp
9%9.7 7 0 2 5 Penicillium spp
%100 72 8 19 a5 JSH psesml
el
Al Ggiue 2.725 = slasdl sclas| St bz

0.605 = aglasy!

Q@ Aphaall e ll 41 28LSH ¢y 5ylaelt Mann-Whitney U sl g8l :3 Jguse!
il Jadly yasd Jiadl

aolbasyl A las) clas) Docuwgll ag, Fadl g3
0.023 115 18.61 o Liadl
27.29 Ma‘ Jead!

Aagliall ggamt! ileasSI! uluadll
G Gra9xdl BN ] (el o grladll dozell @ STl glasll g5
Sstma yoodl hadll (@SU1 Juboetll ol 3] gumed) SlaasSIl oSy
@2/ (as> 4o 3.987 +108.77) &80 sl (e Lsine el
039 p2/iis) ae 422 + 99.078) &l clugisdMally (Sl 039
vty JSiy Aaglall s (3a8 (4 Joad)) ol Jun Il &5yli0 (il
Slalys sl @y el dadl @ bt SlSie 8,39 )

AT aaw 2l 390 @ sl cudll (o Jo 400 e (il Hg-daal)
Jesle¥! szl Loy hall oWl ausral GU alstuwddl 2l
& bl s [17] s . JomSIl aliiadl puazil %95 3S7,
oMl oleal delu 24 54l 2940 §l,> Az die 3o il ales
oo lids Bue alasialy paletall md) cld day bl LS,
(fe9ySse 022) aplis wlxdpe pe meddlly pac @ ghll (2L
Ay wie BN AaSixn Auegl § Lads @ (A5 paliiun e Jgsaxl]
ol el 2%4 5>

Slalituell ddapiall lladll ouuds

Joadll g1y 2ol clalituel) wbylaall ssball adlaall cuyd
&dsPenicillium spp.  sAspergillusspp.  Sylad as yawdly ¥l
4] Cuisls pde PDA Ly ,iam [18] Ldless Llale Zal
& sl o Ja/pzle 75 50 3 Laylude 2le GlnSi Slalsradl
(ualz) Bylie degemeS ot G 2y Aedae G Blb]
cdsl slalaialdl e JB PDA Loy e goini GLbl cwasiul
3o US 53S0 Jl pLl 7 e 2aill ksl 6510 o (e 5 Laylad) alad
Dl (g 51855 IS @lyySe S p e 25° wie BLLYI ppex cdiad
sl s (ol 23l ) dalad) GLbT @ Golaall geill Jyumg amy
plazial Lol gl Leaddl cuus bl pen @ Sl penzadl
- [19]adtdt Walall

Byaniadl Jlad- daladl §8peniadl Jag)] = (%) daguizld &gil) Apwd)
100 x [aaladl §8peaiudl Jlad / (alalall

As3llly sl

adl (£55 o1 nbidly gladdl s gall

oe (55 IS e 20) oy & 40 J ayaall cMiall Julos caas
G yiiodly sl badl o Lo AL § Lyage e
ol @ylas (Wye 72) el 2dlon] Aphad gem yauall Jadl dxw
Mann- LasY 2olasyl mlull ST sl say (Ui 47) sl
Js> sl wlalys ae @3lsns (3 Jouzxl p = 0.023) Whitney U
Aspergillus iz cyosn [13]. Jiad! sl oy Aol s
cNye (e %59.79 %63.8 JS& o> (onesill WS § csall e spp
@ Mucor sp 4ly (25 1 Sdouzdl) Jlstll e iy yosl Jialdl
ool 3529 6 aye slasl lad @ o3 4 o Penicillium spp
Jals dalazll 28,0l ladall o clylasll avies § Adbas| AV 3
e Aileze 5LaTls Llo| ST I ady 48 Les (p>0.05) Gls g5 S
REC | RN PR CIVEI- ¥ |

@olas J) cplal dale olalys @ 83)ls)l mludl s s 1S,
& ol lia @iy [13, 14] haall Lo Jiadl sl Ll
Logee ¥y 0¥l il Bl Dol 2leasSOl (¥l J) Jo¥1 oLaL
Oolll e Aogue LgigdMd flual (29 — Cliesti¥l BlLSyes ol
oyl 1855 . b9, Sl lg 3o Bsliall Luaibas 289 ,all — asd|
Jvadl ey Lo (Alad dpads £ 85 4K i LS, s o apux]!
Bouate ol e cliwlwsts¥l Jasi [4] Jef @ad doglan sl
(ST ala) § cadlly Alaall sl slas § JIs Slas] Jodd

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 4, no. 2, July-Decemer 2026

Page 32



Sawei, et al.

Slalziad) 4dlas ousT GO aaludl slalyull ae mludl sda 34w
& ! g3 59 J1 clialy ¢ [13,2] bl ws dadl Byilsyl
6306wl N (e Lol 3T Jeady [8] palxiwldl duleld yuxs
13le] e (el te) Slangisdlall Joad cugor o il SLSyell
LS Jaad Ly [6] s uli) Loty 2laall 2lsdl iz by
eyl @olall @alsdl sLadll Allium uiz) Sell gyaadl Linsl
i § ¥arall o LS [17]. Joutll legazme (e Byl 2l
daddll 281kl blo¥l ac Lglill 28281 (5Mly Saligy ) Aapbs
@ olatl sgay a3y [19] Aus )l 2ea ¥l eMelazll bapuisy cilessdl)
Szl close Jio Bgaddl pasbasll @ @ladis! J) @bylall Blxtl
L3l e 35 Lee ity ally Osaull Ssrmay Ludtd] (05859 (S5l
ael] o Lo o gilaall s (3435 IS [2] Llee 3,0T5 Alladll LS, L
s (pstl) Jie) ALl lialietield Al da il 850501 J>[19]
albaleiadl 4dlasd Jo> [14] @ls as 5455 LS Aspergillus niger s
B apdadl SLSL plasial Gous JS5 Les cgend) Ble> 3
Loa."Jnmlall @s Il lplasll e Bylapadl 3 sleosOl Sl
G LWl Sluall S Baglall SLS slasiwl Gou> 1S5
o Lrall @55l clyasll e 8la el

ol e gulad Sy 58, 2l 2yl o J) 8Lyl (S
(Mycotoxins) a,laall agaudl 31,8) (e Alle 508 cllies &) & laall
Aspergillus Jia cp3zill Bgyls Aaglan e adle 808 cllias &l
sl euas O alaleiall jlas ! e Budl ol Eogs Penicillium
Aoy Whe e Tails Glle Hlanl ASY 2us8 wbyhall ws
a5 Les Lad¥l acelslly Taz oyl oy Muscor yad oz, Lyl | dal)
Sl & 4. (Inhibition Zone) laidl s Wld Jam
Sleatadl @ld abylall, 1lae aas Law Tl palsialbizenl
Asbodll Ao Penicillium g Aspergillus Jie delazilly sauzl

ol @ Lassssidlally adsrall LS U goaxe 4 Joizd!

Anhall Adsdl o Liad sy s sl ] Slus] e Lapad diyus
AlasSI SLSHU OF aggae ae lia 33lsn [14, 4llages Ll Les
aidi ¥ o [14]5basd) day (a8l 2l Jslad) 4418 s Al
Lagl Loy edasd cnilansti¥l lSye e slylasll Jaddl daglas
4 Bres Lguane LLpS SlSreg Dlagisddliy Adoid S8 S92 g
o lulyadl any cop sl a8y slandwg (Allicin) crud¥) Sy Jie
oo BBl LS pasy gob s e Adle 8,08 Lt SLS,L ol
Slaspl pasy blad iy ghaall gelill s Laadl 43l Judaad I
ssal) o o LeS. golsedl aluas¥ly gl cilikany das,ll Agunl)
S e day Jlid 5o =S Jamy 1B ol LeuS 39 Alad] Ayl
) 393l iy 631 2l (g [13, 6] auls 1) Aead S Lyl al)
ST o d (25 1 Qdeasll) cesid) DS 3 ksl Lol auLadll
dalall (2 Jo¥l LSl plandl b 2ulels (S0 (Aplade Soutall
[2]ala suds sy § sl

SHleasSIl S Laddhe s cilaliiuell Silylaall Baliall adlaall.
abhall sail Ahds 4llad G 5 Joaxdl § Bay)lell mlidl caas
Shay misly Bsis Jamad po cpabiazudl 3855 8305 ao byl conlis
iz Aspergillus spp dzgn b . o) il Jo3lnY) Galeiwdl)
7 3SA e %1.82 + 9247 caly Lo A el palseruldl 1
oudi i S palsiaall lazs %0.95 + 68.20 4 dylie ¢ Jo/jo
929 ¢ 90.00 Jiaes Laylad (€ a1 calad) cdlolas ao &3ylaa « 1Al
@ Jpldl Jie Lgaall clodll 5:lS ) gty Sy 32 b
«Penicillium spp 3 dwidly Wi [6] el 1S5 daid ol podlseiul
7713 cily ot L peo¥) diadd Jeslo¥) paleiadl oz
Lylae (HUI jaliiuall %294 £ 63.03 Jilae (13 1S aie %1.35
o 248G s oee 90.00 Juaes Laylad oK &1 saladl cdlelas e
Sl SN § vl J) iad b slaall 1 el s Zagla
Gsas &lall wuST LS [10] )51 sls duelds ol of 2l Hlazd
diadl (e Lelalas (e cals Sy (Lewdes) oo Jiadl cilalitue

=S, o adl yae¥ Lad
(MeantSD)+ (MeanzSD)+ Syime O LAY LLEYI 55 Les s codlly 5SAN wie )mi(l
o> ile) K0 c¥gall 10877 + 3987  87.59 + allady (4 doumll) lgigdally el o e¥l ool Jiall
(Wl ¢y e /LIl 2.189 bylaall Balall & guxdl

o/onis) ide) SN SlngigdSAll 99078+ 422 5856 +
(B> 0139 3.91
lphall gas dais e il G paliradl 45155 Jguz!
Kruskal-Wallis Test (sig)  Mann-Whitney U (Lt o) ASA soallggs Fadlggs
Test(sig) (%) daridd! aeud (Jo/pxke)

0.000 0.051 63.02+1.73 3 Aspergillus geei]
63.90+ 2.46 5 Aspergillus grey
68.20+ 0.95 7 Aspergillus grey

0.000 0.039 55.30+1.31 3 Penicillium gY-y|
59.30+1.15 5 Penicillium gY-y|
63.03+2.94 7 Penicillium gY-y|

(%0.00 Lo sts) wle 90 8 yanteell o8 il > Sal Tlad Toas bl 2sliall lialiezad) (o JIs PDA Loy :(Control) aalad!

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 4, no. 2, July-Decemer 2026

Page 33



Sawei, et al.

alylaall goi b e eadd JoxSI palirall 4016 Joaz!

Kruskal-Wallis Test (sig) Mann-Whitney U Test(sig) (%) Jowiddl i (L £ ©) (( o/ pzda) SAI soallggs Fadlggs
0.000 0.032 70.57 £0.80 3 Aspergillus geedl
7317+£1.79 5 Aspergillus |
92.47 £1.82 7 Aspergillus geedl
0.000 0.027 67.37+2.55 3 Penicillium Y-y
73.47+1.85 5 Penicillium Y-y
77.13+1.35 7 Penicillium gY-»y
Sluogilly olalinad  Sbl pladinl cblall o bl Leady Aalaill Sl dels o3

e Glowl @ Loyl diad) Jlayl of dI dulyudl sda mlu add
Aspergi//uch,uﬁ Lylas el suay Solid) Asye 0655 w8 ublyb

LLlall 3 Dlus| sezg @ludl wy sl WS Penicillium. sMucor
@ el LYl Bwd <o Cam ally yesdl badl o Lo
Lols (dadl Heaal 2ol clalaradl cddly el Ladl
Sl wbyball g bty § dbgmle 2dlad Ae=SI laliid)
<als oo el dial) Baiog rde JotsS Laluteiw 3lSa] JI ada Les
sda Gubs ol aey  Gigwdlly ouizdl d>le M hadl
Ldlad @ueat) 28l ol el cadlaty auely Gllas e cilaliall
231080 Adlutly 4olatd¥l Colemdl wamsy aglatll dg,lall cins
HEVINES SRR

alall s (1) :dedd cauddzall g dd ol e 3oy Ayl (95
(MFC) Gy (MIC) Lol 58530 Ga¥l asdl Jie 288l 4S8,

(2) t2kaall lioyall (o gl cigls dis Alaall GLS e of (aliiull
9 IS amllio 2alel § paliadl os o AulalSa) clagdadd] HLas |
4las Baly) maaidl Bod Waa¥E (Laas 28Lind cdlolasy 4l
ol Geead (3) tuelilaa¥l mbolesSI e slere¥l Julasy laaxll
Ly Ly lulyy P o albylasll saball LI éua)_w_‘l
Lslsdl lisSlly daadll LS on bl Jelanll zussn) dodite
JWI) izl aad s Aslall 2ol el duzss (4) Tasly 1 kaall
OSay s Ay A (4 Jouzml) ses¥l ol 3 2elald) ilSyal)
o Lo ol (Ll Aoglie Sasard sl et ol 8 LMzl
Sl

Author Contributions: Afaf A. Sawei: Conceptualization,
Methodology, Software. Alya H. B. Duzan: Data curation,
Writing- Original draft preparation. Safia K. Badweb:
Visualization, Investigation. Rabia Alghazeer: Supervision.
Abdulnabi  Abughnia:  Software, Validation, Writing-
Reviewing and Editing. All authors have read and agreed to
the published version of the manuscript.

Funding: "This research received no external funding."

Data Availability Statement: "The data presented in this
study are available on request from the corresponding
author."

Conflicts of Interest: “The authors declare no conflict of
interest.”

+ bt B owgio mlidl e st @ G i gl Alasy)
oAl ey Al > il Bl (B 1 0) Glall Bl
On Bplael) Apaladlll Sllas¥l alusial @ ddd sl aell
4lasIMann—Whitney U test L [a.\i’uul 3] aalizll oMalall
Kruskal— Las| [a.\é_’z“l LS (de=STls GUI) palsiadl £45 0
dedel udy (Jo/pzle 7 (5 (3) Aalusll 3SLU1 o &ylacWallis test
Aplasl 39,all Ay e @Sl (0.05) Lgins S3iua

Qalizll S Al qan) ullo—J8ugyS Slas! pasiul dus
Aspergillus jad g s e ol bl GU palsiael)
Lugyall HSIAN G Aslias] Vs S13 59,8 3929 puke il cyloly
3959 3929 o= Jug,S Hlas | il cylol (Lilall &.(P > 0.05)
diadll LSl palsraell Aalusll 38101 o 2glas] ¥ ol
zly w8l d) ada Les Aspergillus (P < 0.05) jlad gai lapiis 3 o]
398 2929 Glas¥l dd=dl o LS bopiall .58 (de #SAN 8aL3)
diadd Jo=Sdly S pralsiadl o S dalisell 51STUN oo Logins
ale ozl Lasgly Penicillium (P < 0.05) ks soi bauli 3 yisd!
G Bsig AST 0Ll lia o « 5SHU1 8ol o) Ad Bl & Sy
el cdale o (o 7) eI S i Aol JonSl paliradl
SIS 39y 3929 Guo—ole slasl 1T (63T Az pesdaptill o
S god dapts e JomSdly G raladl @il o 2sbas] AY¥s
okl Bsa3 Cos (P < 0.05 )Penicillium) sAspergiflus ;o
oalsiadl Ljlie Tugyll ST e § bisxle Sho oS!
& Lo Bgs Ol 3015 alzadl g3 of J) mludl sda add U
adsxSdl claliiuall el 3:LS po cnlyhaall sball LUl 5553
sl 3,

References

[1] A. Abbdul, A. Matrood, and A. Rhouma,. "Penicillium and
Aspergillus  species  characterization: ~ Adaptation  to
environmental factors and sensitivity to aqueous medicinal
plants extracts." Review of Plant Studies, vol. 12, no. 1, pp. 1-
11, 2021. https://doi.org/10.11,2121212/journal.169.2021.
121.1.11

[2] A. Abrahim, M. Tahir, S. Ahmed, and G. Dinsa. "In vitro
antifungal activity of plant extracts against fungal pathogens
of onion (Allium cepa L.) and red pepper (Capsicum annum
L.)." BMC Plant Biology, vol. 21, no. 1, pp. 1-12,
2025..https://doi.org/10.11,1216/s121211,20-0212-
011,21211.211,2-12

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 4, no. 2, July-Decemer 2026

Page 34


https://www.google.com/search?q=https://doi.org/10.18488/journal.69.2021.81.1.11
https://www.google.com/search?q=https://doi.org/10.18488/journal.69.2021.81.1.11
https://doi.org/10.1186/s12870-025-07477-8
https://doi.org/10.1186/s12870-025-07477-8

Sawei, et al.

(3]

(4]

[5]

(6]

[7]1

(8]

(9]

[10]

[11]

A. Drioiche et al. "Allium cepa L. Peels: Phytochemical
Characterization and Bioactive Potential in Infectious and
Metabolic Contexts (In Vitro, In Vivo, and In Silico)."
Pharmaceutics, vol. 18, no. 4, art. no. 476, 2026.
https://doi.org/10.3390/pharmaceutics11,201201211,216

A. E. Al-Snafi. "In vitro antifungal activity of plant extracts
against fungal pathogens.” Journal of Pharmaceutical
Research and Therapeutics, vol. 25, no. 1, art. no. 1464,
2025.https://pubmed.ncbi.nlm.nih.gov/12116212160/

A. J. Chakraborty et al. "Allium cepa: A treasure of bioactive
phytochemicals with prospective health benefits.” Evidence-
Based Complementary and Alternative Medicine, vol. 2022,
no. 1, art. no. 4586318, 2022. https://doi.org/10.11,1212/
2022/12121216311,2

A. Soliman, A. Shlibak, and N. Zencirci. "Wheat Fungal
Diseases: A Review." Wadi Alshatti University Journal of Pure
and Applied Sciences, vol. 4, no. 1, pp. 191-198,2026.
https://doi.org/10.63318/waujpasv4il_20

Eltariki and Al-Tajouri. "Effect of Aspergillus Niger Fungal
Filtrate on Germination Rate and Seedling Growth of Corn
Grains and its Biological control by Garlic Extracts." Wadi
Alshatti University Journal of Pure and Applied Sciences, vol.
3, no. 2, pp. 263-272, 2025. https://doi.org/10.163311,2/
waujpasv3i2_32

J. I. Pitt and A. D. Hocking. Fungi and Food Spoilage, 3rd ed.
Springer, 2009. https://doi.org/10.10011,2/911,212-0-31211,2-
9211,211,2-2

M. C. Cupertino et al. "Updates on the antimicrobial
properties of garlic (Allium sativum) biomolecules in the
treatment of human infectious diseases." BJHBS, vol. 24, no.

1, art. no. 93428, 2025. https://doi.org/10.12957/
bjhbs.2025.93428
M. Ellis. Dematiaceous Hyphomycetes. Commonwealth

Mycological Institute, 1971.

N. Mardani et al. "Antimicrobial activities, phenolic and
flavonoid contents of Allium cepa L. from Iran." NFS Journal,
vol. 31, no. 1, pp. 93-101, 2023.
https://doi.org/10.1016/j.nfs.11,223.03.003

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

P. Mareeswari et al. "Bio stimulatory and antifungal effects of
seaweed extracts against root rot and stem rot diseases of
groundnut.” Plant Science Today, vol. 13, no. sp2, art. no.
13477, 2026. https://horizonepublishing.com/index.php/PST/
article/view/131211,211,2

R. A. Khan and S. Ahmed. "Antifungal Activity of Plant
Extracts against Aspergillus Niger." Pakistan Journal of Life
and Social Sciences, vol. 22, no. 2, pp. 5455-5461, 2024.
https://www.pjlss.edu.pk/pdf_files/11,2212_2/12121212-
1212161.pdf

R. E. Boneija, N. A. I. Hamad, and F. F. Mohamed. "Isolation
and Identification of Some Fungi Associated with Stored
Wheat Grains - Green Mountain - Libya." International
Science and Technology Journal, vol. 2, no. 36, pp. 1-14,
2025. http://www.doi.org/10.1623121/narf012012

R. Gomes et al. "Green synthesis of bioactive compounds
from onion waste: A review." Food Chemistry, vol. 9, no. 3,
pp. 174-195, 2022. https://doi.org/10.2174/2213346110666
221213092734

R. N. Cavalcanti et al. "Solvent mixture optimization in the
extraction of bioactive compounds from garlic (Allium
sativum L.)." Molecules, vol. 26, no. 19, art. no. 6026, 2021.
https://doi.org/10.3390/molecules21611,2160216

S. Khalili et al. "Comparative study on the effect of extraction
solvent on total phenol, flavonoid content, antioxidant and
antimicrobial properties of red onion (Allium cepa)." Journal
of Food Measurement and Characterization, vol. 16, no. 1,
pp. 3578-3588, 2022.https://doi.org/10.10011,2/s116912-022-
011,21216-11,2

S. Lee, W. Kim, G. Jo, and K.-Y. Yang. "Rapid Detection of a
Downy Mildew Pathogen, Peronospora destructor, in Infected
Onion Tissues and Soils by Loop-Mediated Isothermal
Amplification." Phytopathology, vol. 114, no. 6, pp. 955-968,
2024. https://doi.org/10.10912/PHYTO-11-23-012120-R

Y. Srivastav et al. "Antimicrobial Potential Activity of Onion
(Allium Cepa) Waste Extracts Prepared in Different Solvent
Systems." The Journal of Multidisciplinary Research, vol. 4,
no. 2, pp. 14-27, 2024.https://doi.org/10.311,2022/

timdr.v12i2.1616

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 4, no. 2, July-Decemer 2026

Page 35


https://doi.org/10.3390/pharmaceutics11,201201211,216
https://pubmed.ncbi.nlm.nih.gov/41162860/
https://doi.org/10.11,1212/2022/12121216311,2
https://doi.org/10.11,1212/2022/12121216311,2
https://doi.org/10.63318/waujpasv3i2_32
https://doi.org/10.63318/waujpasv3i2_32
https://doi.org/10.1007/978-0-387-92207-2
https://doi.org/10.1007/978-0-387-92207-2
https://doi.org/10.12957/bjhbs.2025.93428
https://doi.org/10.12957/bjhbs.2025.93428
https://doi.org/10.1016/j.nfs.2023.03.003
https://horizonepublishing.com/index.php/PST/article/view/13477
https://horizonepublishing.com/index.php/PST/article/view/13477
https://www.pjlss.edu.pk/pdf_files/11,2212_2/12121212-1212161.pdf
https://www.pjlss.edu.pk/pdf_files/11,2212_2/12121212-1212161.pdf
http://www.doi.org/10.1623121/narf012012
https://doi.org/10.2174/2213346110666221213092734
https://doi.org/10.2174/2213346110666221213092734
https://doi.org/10.2174/2213346110666221213092734
https://doi.org/10.3390/molecules26196026
https://doi.org/10.3390/molecules26196026
https://doi.org/10.1007/s11694-022-01446-7?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1007/s11694-022-01446-7?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1094/PHYTO-11-23-0440-R
https://doi.org/10.37022/tjmdr.v4i2.621
https://doi.org/10.37022/tjmdr.v4i2.621

