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OS5 ,Montioideae 4slll 4lusally Portulaciodeae JIg¥) sub families ;ilise ) acids
) BLYL i) Glad) 53 sl Zia AL Ganal) Gallal (el Cilien oun Legliad
< hexahedral 4s5l 65 Js¥) & dodecahedral lgas jée Wl culS Cus ) 4 doa
s o Badieall AL A ags o) ) a8 (1967) Nilsson muagh 5 ¢3,3Y)
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Anddie draws 52uS alias Lalis L sugars <L Kully short chain fatty acids 4l
Adlsl) deliall Laga haan it @lliyg dullyudl AN o ddle dueny Laaulal) LAY Lo
dadill @lSyall d8lesll @il (2020) ,Tahir and Abbasi  plallall aas Sy .40l
Fourier Transform Infrared Spectroscopy (FTIR) du& adauly culul) 13a = Lia gl gy
Loaall Laleal) flavonoids cilagisidlall calkaloids cilaglall @ Jull i) Je culS Eua
«amino acids 4| mlal) driterpenoids ilugiv pll dtannins el (fatty acids
Llgasll claliiidl o) (1994) ,Rocha ef al dun 4 slay .saponins cilisglallg
DDA o el Jhal (B cslias usd 090 asalisdl SDA e 25 P pilosa <l dill
Sl slEeY) aexy 3y cacagl Sleall U8 (e eld) Galaaial 5345 e 4G aly asigeall

sl bl e oyl

P zladl cly andl AV gsll i Lb Alld cilSye dlild) o2 il

Gl ) alkaloids cluglall Sie Laglsy dadall L8l GlSHalb Je 4l quadrifida
driterpenoids  lugiugll dannin il fatty acids 4uaall (mlaV) flavonoids
LS .(Tahir and Abbasi, 2020) saponins piglully amino acids 4wyl (alal)

s P. quadrifida J idlsell +halY) claliie oL (2018) ,Desta and Cherie <3

8
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Oy e iy slllly Joilna) paldtun b 0l e Jlea) (grine Cell zlal) duie
Ll 53y Tas O Jea¥l Jondl) (gginadl iy 5 Talias Wl cpealiill (gl

Sall jsiall Talias Ualis jeda) ey Casng Jacgio Gn Lo zalits LSl glil (anal alias

P 3hs¥ Jsbtudly Sl paliied) ol (2021) ,Saxena and Rao iu)s ciis

ehyeall ciad 3 4n)yed Lisas (FTIR) 5 (GC-MS ) abanlsy P. quadrifida 4 oleracea
i e sasall Ale Lagiiag Luays Lo 1€5a 86 = 72 et 52l Llle cilaiia 253 e
finy lae Cilinalidy ClagalSe cdiad Galeal (Dlugigble (ilag i «Ygid (luging 4
(2023) ,Sexsena duly s Ao 26035 480520 Clowiil) Lastial Gfialll Ll L
G )l Oluagly 3l (alaL Y La P. quadrifidas P. oleraceae
4 el 2al) it Tines (s5ina Lagd o) WS (gl S5 Ut o1 e cmaalall Cpaliiedl)
el lauSaally Adagiyal) (ale¥ly LN acs 4dlsall chlaayl ol i) i 5 Las

.8ylall

9 b sag 3l Alsy P. umbraticola g5 o (2025) ,Sumi ef al. il ek

e drnall o2y betalain ol a5 e Alggues lin e gyny Ciliall Joats Lida )
P. s ol (2021) ,Datta €3 LS L5208 5alias pailad iy Laglals Aaiill LSl
palie Jo dlgia¥ JIe juadS st o) (Sa 823l Y bl 53 umbraticola
oailad b Cayiie) Mg, 5auS) Claliany ilifig 1€y gy Ly il pag Loalad 48132
AilaS S (e aSha L ks (2014a) ,(2014b) ,(2014c) Alam ef al. Ja ¢ Gk

Adled
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Pl 3 P. oleracea .|l o8  pe il d ladl) d_yiluaSl) ciloSyal) 5-1
grandiflora

Sl Shas Goiia o lsaY bl Al \wwal Portulaca sual) gl uas
Jalali . dus Ly culall @iy clahall e i clgls 8y Y laall Calise 3 Lula Jlad
530SO Balias ailad e ggian P. oOleracea gyl cls ol shasi cua (2022) et af
e el leally 3l QEOU s3linay deliall (iaeiy mapall (Y Cipally Cllgl;
il P. grandifiora zluall by clils celil LS Lol @lid dhddll clLdl Pl
Al Lalis b ol cllily ylite 2gigidlh (s5ine Lgd 05 Ll ) i Les 3auSU 5alias
Kirana et al. i.))» cuy By .(Budiawan ef al., 2023) ¥l Og cues plitia 9520l
e dall Gles ey P grandifiora 3 Syl (saal a5 Gngs DU @l ol (2023)
LlaY) sha (e sl A peed (g aoki oSal @l e Teliyg UV Gl G5al) dasY]
,Mus'hib and Abdul-Jalil dw) xSy 5<0l alall d36a0d e LBl alall la yew
Al S K& 3 P grandifiora o\l n—hexane  (LSa— galiiue oL (2024)
Mebo atyes dalleall 75 yalls Ailae gl el AN Baa 53y DA e 252l
P, zluall sl &l ohadl Jglial jaliiad ol (2023) ,\Wang ef al i ciss
alaill e anlill aall e Jajal alianS Jary (sMlg 29398 Nal (e dille Ao 48 grandifiora

82,83 aleasS High Fat Dite (HFD) gsaall e 313l
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Ghyl b Al slad) paldtall i pas ) (2023) ,Sarhan ef al. il LS

2aliugd ol S A 2 Jld 2 Gy P oOleracea uyll il
ey Gigyme Olapll sl e e Ble sag) olpill & Cyclophosphamid  (CTX)
Olallall Ay Sl AT Caila Gag (sl elacl e sand Lula BT Al @lld pay Caplal)
2l na juae g8 P Oleracea ;uyll @l oL (2023) ,Chandrabhan and Pratiksha
Gl fatty acids duaall (alal)  minerals (ol vitamins  cliebiall
coumarin kSl aspartic acid cli)uul) (aes flavonoids w804l alkaloids
iy LAl JSLaally auagll jue g dajilly dadgll = Blal axdiun Cus glutathione (silglallg
Jh s 3hsly Oliaad itV s ddgilially il cilalanadl o) (2025) ,Bager ef al. du))

- Helicobacter pylor au sl 45l LyaSill sleas blis \Jd P. oleracea

pasal Cshuadll jilas Juadl (e 523058l @l L s ) Gailadll i,

alayL (a-Linolenic acid clilyid WY (caes) omega-3 fatty acid aall 3-lws)
LN Claliae e davall 330 pailad el Cua 48030 yealiall e desiie degene )
UK€ latin) Aol g Gl cdeliall adys alacSll 4lgy 5auYlg aall Su gl
(2023) dubhs cylal QU (L ef al, 2024) gadal) lll 8 Glael) 8L G S
Sy il Al b @l aalid) (Ko P oleracea oyl wils ol S Alirezaei et al.
Bilnly 4 apadlSl) (Gse (s Jall Gl ) Gob oo M Clsan (S e
proteins lisig,ll Ao (gsiny P. Oleracea ;puyll <l oL (2023) ,Yadav and Patil
aging b Alxyl flavonoids culagdlly alkaloids «ilaslill Sterpenoids <l gin il

25399 ,P studlly Ca agudlly Mg aguasiaally Zn @3l Jin calaally A,CE linalid (4

11
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o clidgulll (e daliy fatty omega-3  dgaall 3-lxuly gum acids jeall (e
ahsll sliass dlinoleic acid cllyulll (aes! 4lie JBs 536 41 3 Linolenic acid
o &V (2023) ,Shalaby ef al. i \Giglas saall zopn SN gy WYTs (5Sudl
asS el iy P oleracea guydl GlhsY (1:2) Jsilise :opliiall ayglS aliiia

Lol yadly 5ausSU

Slo ol @l Jelal sakall @yl (2023) ,Damavandi ef al cijlas el

Non (NAFLD) Jsa€ sl jaall oSl ocaye 2l dulgilV) cldlally (sauSH slgaY!
ol Gl clie 8 LAl cilaliiiddl oL aay 385 JAlcoholic Fatty Liver Disease
<YsiSqyua Lalkaloids wlags e sy P grandifiora z\uall 3y olig P. oleracea
u=adall saponins cluigludl flavonoids «ilagigddlall ,phenols Jswall ,hydroquinols
GLSpal) el dabid ol dalledll o) 3 csteroids clug i)y terpenoids <laguw il tannins

.(Aisyah ef al., 2023) 528 saliaal) 508l 8 dage iyl ) (05 Baka)
5yl (A O 525

Llgitndl claliied aaisdd oL (2024) ,Salahuddin ef al dupy caagl

Slphadlly Ll Glalias Je ggins P grandiflora J) <l (pufa—g Jly AdgliYlg
A Gl P. oleracea <\l dyyad) Ayl gl elly ) AlaY b L 5auS) cilaliaag Glayadly
((Milkarizi JssS il o) 2l iy slad 8 20 455 Ll g 500U saliae iy

et al.,2024)

P el bl dglall lelasna) gaas ) gadall Q& (2024) LLi ef al Ll

Adgal) clllaall @lilgilly Hailly Jlewdly A3l 2yl @y Aalladd auly B e Oleracea

12
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oSl i claliioall gl g LS L JliY s dblaall (abeYls adall JSLiay cual) cillgally
5aSY) Clabiae @l b Ly ddbide 4uasbly Al gl P. Oferacea gl Gl (e a3e3dl)
Zhang ef . duly cadly .(Chen ef al, 2024) Ligea 436, ciyily deliall juadg al)e¥l
355l (sgiesall sk olgiase i g pemdl) (A (pali Slle g8 Gl s o (2024) L&/
Jasial Liadly Aliny 48l 8 B opalid (e dadipe dawi o (gring WSy ¢ o) il
flavonoids g sddlall (fie Laglon dads LSy Goina s o)X P. oleracea (puyll Sy
GLLEPU alcaay 3aus) alcasS Jany GlAl omega—3 fatty acid duaall 3—Luag¥) (alealg
dasanll 4yl 4ie sl Hala3l) (e pOle (G paln @iy @Al A ledl daall LA

-(Obukohwo, 2024) dusacdly sloall

Rl 48 il il Sl 61

Terpenes Ll 1-6-1

@lSye & chemical compound  JlwesSl cuSHll gty JbasSl Sy L s

Jio QKN arng Gl Lgaisi dylae 4619 08 daanda Organic compound dgeac
e danall clblall dles g Lee g vl dadly 0585 8 LD gl amsy Gan) oyal)
23a] oy i il i G (C5HB) gl lang 05S5 a ,plall bbbl (s (e

:(Mabou et al., 2021) A clasgl) o3a

.(Hemiterpenes) <l all alail -1
.(Monoterpenes) <l gl galal -2
-(Sesquiterpenes) Gl il Caaiy galal =3

13
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.(Diterpenes) wlw sl Al —4
.(Sesterterpenes) il Chaiy Al -5
.(Triterpenes) sl JDE-6

.(Tetraterpenes) wliwill el =7

S o clwglly .terpene synthase «lall & ol adl gabar Cus
Blic et Ailn) iy e sana au Al tErpenoids eb il il g Lal ds S5 )0

.(ELArabi et al., 2025) \gaus) o) \gd e8I ISl i i sale] & Slingi e

iz ill @lphailly LSSl slaal bl 1-1-6-1

o) WS L (Wiart et al, 2023) cildlly LSl slias 50 cilinpll o) ciluball @)

dee 2l DA e Jg DU Laglaal) @) cld sloanll cleanal) GYSe am Ylad o0 cliwpll

JsiSsma Sl o) (2019) , Suzuki ef al. <y L(Jin et al., 2021) JsiSyus Sl
LA e sleae il al gl

LSl saliae pailad Ll gl oL (2019) , Guimardes ef al. iulp x|

O agiuly Cuadd Xy Ll dnaa dby 400k dadls dlge pied 1A Gbyhadlly 50uSY

Gl e el LKW Tabeae Ualis elan JouSgyugll degena e duglall clinjil

<l Staphylococcus aureus duigledll 4K,aY) LKl e Lagad 42 99)<g lel)

LS o3g) (olal) SLaall Al o o Lyl DA (pe Fugaall Sisally dua 3l A giial

14



2 el Gl i Ja¥) Juail

Carvacrol ) 4ausll <yl o) (2023) , Tapia—Rodriguez ef al. i)y <k
L DA e A baumannil S sl L) LK) L 4 5,35 ! (and themol

gebais 3l dilially Ll gl e )

Aromatic Compounds & Jall dleg ¥ @bl 2-6-1

Ll jiias podie e ol Ll o (5503 A gl CLS)all e 438 a
Ll g milad . lgile i 5l Benzene  ring cpjdl dala s dalal) sda ()5S La

:chemical properties

Negrlin Lo gl coiill e ST ) Baslg dala e it -1

.@M e N C'_\g; (4n+2) UJS:\ u\ (G ;\M\ ‘E ij)m‘ Ao —2

i)y alal) lSall 5k Sl cliy e -3
.%ﬁé&m;h&wgéﬁm&bwuﬁuub—4

oshall delia 8 JaNis Cpealdl sa3s Ghedilly Foall (g319 Hall Wl il & L aag

.(Opgrande ef al., 2000) wleSidlg

A yhant) Ailag ) LSpall cilphadly LSSl sliaal) Jaliil) 1-2-6-1

15



2 el Gl i Ja¥) Juail

it Doanh Ll clinde oo @iy Sluaa) ol (2022) , Aljaafari et al. <3

Slea o 3 Allady cilphally LKl sslias Qelsey Slbg Saall labias daslie 5alls (s
o (2019) ,Chuesiang ef al. 5 (2019) ,Mahizan ef al. iy xSl WS L de L)
aaal Sigadldl 2y ol dlgie Gahel Gluwe iy aeall Gld sl seallen.
S, el dngall &) &dly Escherichia coll 4s4lill 45,5\ «Salmonella typhi

-aly agy (a4 Vibrio-parahaemolyticus Ly qureus

Jie sl Galpel gllad lingll dpkaall cigsll o) (2018) ,Yang ef al dul) cuais
Clgilly QL al Lpwdl LA lguad Al QLAN Cag dseall 79 5ally Ggoally =g 4l

.Pseudomonas aeruginosa a.,\a33) 4a)3lls dnadll Lasaiall Gyl e aalill cilu )
Aromatic Hydrocarbons 4 jal) cilig <y, 3-6-1

ST o) 5aaly COHO O s e (g3 Organic compounds digcac GlSye A

o2 [l (giais Aasiray 8ke m Auglite oy dlafize G5)S Cd Caw e dllal) ST Cua
Alall ye (€) lig pSBU (goluia aysi ) 25 Slly resonance sl el I clalsll
ol e Aas el Gl o2 ety ,lgesi (e Bah Aibal jailad lgaie b
Jasis o) (Sar (Anthrasil Juwl Y15 Naphthalene (il (e cililall saaia (5541 COHO
Laslen pailad Gl GlSe (058 () a5 O (e ddise dadadag ile gana (aag yugdl )

.(Ibrahim and Mohamed, 2016) e s
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Lkad\ QUJ:DKJJJ._*@JS QL....:ﬁJhdb L_.:\)M Al _aaall W&l 1-3-6-1

amino L) pmlaa¥l s Kha o) (2024) Kalariya ef al aulyy cais

Candida ¢yl cliana) a Wle Tolias Walis ek acid—naphthalene conjugates
Lylanll Ashlly el LpSlly S, aureus duasiial)l clyo<dl L labias Walisg albicans
(2020) ,GUMUS et al. <3 LDl Talias Uslis ¢S daidl LSy P. geruginosa
2 Adle oy |yelal Pyrene (uyulls Anthracene i) Ly (misnlSg nell (uSHall o)
lsansh cpliall Alelall g 3Y) (2021) (Sari ef al yual Al o3 8 Byisall LAY aues
dpasiiad) eSally Al dusaall Jie oS drncal dingall LSl dliaa (g8 @i$pe adiall 138

cilphadll Baliadl Lpwalgd I ALYl S, qureus daal)

C. albicans J5aY) §pad (e duhy i 33 7-1

(a il glianl) Sland)l Ciia o (2020) ,Koundal and Cojandaraj <3
Sl Glyhadl) daad il pladl) A<lia

Kingdom: Funiji
Phylum: Ascomycota
Class: Saccharomycetes
Order: Saccharomycetales
Family: Saccharomycetaceae

Genus: Candida

17



2 el Gl i Ja¥) Juail

Species: Candida albicans

Allad) ¥l el Jle Leoh dilodl Al g ol Gl jhé
SIS I Jsany a8 a3l V) elaa¥) AV (e %80 (sal adlly Jagally elaa¥ly dalaall eliac S
G gl Sl Gilsill (A Ghlal o) pelial Sleadl b Jla Gigas die (S)leil (arae
oo %40 Dbl e Jgbeadl o Buedll 22y cilimuall sl TlaY) L) gag e Chuadl)
Oropharyngeal (gsdll clandl ey Lawe hldall ZdeVW) e pal i cls
.(Candidiasis Pappas ef al., 2016)

sie Auald slall 5330 Alen spe ) Jagally il dpnlacs Ll (s gyl o3 gl
e e Alggaall b sshen Jalse Bypadll o3 clliaiy (lhpudly SN aseS deliall Cilass
a1 3l Al AaseY) sy Jilall dualsll el BLai) Lgiag slianll Ciliaudll
WD 08 e Lagead V¥ Laldy Gl dug Kl cilaliaall lgiagliag dbiasl)
.(Macias-Paz ef al., 2023) 4 Lade) (<o Sland)
P. mirabilis J5aY) LSS oo dady il 3305 8-1

S panll 13 5,38 ) st Profeus \gwis (1885) Hauser L) Al Caia
Lolisal) b)) 8 Jsatal) (sl all) ) dous proteus aw¥l HLodY olea Lo ldag alSh s
Approved Lists and Bacterial ) 4,a<d) clawdld Ll e il 3o adicl g

.(Names, 1980
Kiindom: Bacteria

Phylum: Proteobacteria
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Class: Gammaproteobacteria
Order: Enterobacteriales
Family: Enterobacteriaceae
Guneus: Profeus

Specieus: Profeus mirabilis

4ia) A o) K Al 4l bacillus (AN Lgac 4ylod) ddlsa Y LS aan

o BlailVl gl ren Lee 2lCul) axe 3hilg daldll AUay) e 5y «crawling motion
Jamil ) duhl) o) e by g clyhaally sl CalY) Jie mhal) ods e dljailly mlad
Capaall sluag obaally il lld 8 Lo sane <l & P, mirabilis LS s (et al, 2023
(37— Bhs daps b Wlie FISH g8 clugumall Slpall dlad 8 L) oo caali Cum aal
o=ilbad gl L (2024) ,Chakkour et al. s> .(Armbruster ef al, 2018) 34) T
i g Aol @llaal) iblgal) s Cus Glaidd (ayes (A Ry Baie dnglolg Ay
e Dsildl JSal il say Urease Slsdl wil (s e Ll lie e ha ilse
o) dmgen 3315 ) (5250 Law laallSI (sl Ligel (M) Aadoal) Lysal Jias e Jany (5l
lealitly calatind) dails dogall Clalcaall doglie clusa e (ggian Sl Clguanll (64
P oa s gl cDllally gl e Lgsss dsdl Dlelall DAl clie))
G gasr G Slysal anil b X sakaal) Lol Wbl LN Ly Luw mirabilis

Smith ) By aall aecdy ddeal llaall Sawil Jlainly Sy &bl Clyens (1555 Joll omn
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Ll gl liliaal) cllgally wlbbal) Jaze b (2023) Jamil ef al. du) cad) .(ef al, 2019
o sl A iy A %45 Jsag Gl LS (50 Adsl il s ay gty 5ainal
ety Jld gl G ) iyl ps Byl slials Al ehausls lgaS el asienl) um
Wenner and ) alesl LiSs Lo um Olssally Gl ol Sleall 3 aag
Al LAY Aeliall Caaca cWls (A Do) ellladd) & (gaall iy (Retteger, 2019
Jsdl (s Beal lelay sl Sladll g3y i) $¥yis RIS aba¥) e Osiles
.(Schaffer and Pearson, 2015)
Inhibitory Function 4Ja.dil) 5.3l 9-1
blis o) gla daday ala) o) Jd& Biological Inhibition Laglal Jasiill auady
) Biological Pathways digall cijlual Je 5 ddafie sale Jaty 3o IS 503 5) ¢ )il
(Singh et al., Receptors cdliiwl 5 Enzymes clay¥l Jie dadadagll clisg )

2024)

Antimicrobial _uially dlilal) 3 <l Call sa dbuiil) dudledll 1-9-1
activity of Portulacaceae and Portulaca

e Gainll 138 e Gl (sSud Portulaca s saly gus Ao Akl olgin Tk

ol (e 4 Loy Gainll 138 deny o lg Sl ain ddani 58 (e Al sda il 4SS Lee

Magdum and S5 .4aally Elsal) Vbl (3 Lagall Aladll AilaSl LSyl luia dgls

L e pde dued Joso Je P pilosa gl Jgitudl paliiudd) o) (2021) Jadhav

20



2 el Gl i Ja¥) Juail

ot DSy LSl LDl slae ol 3 Ly Gamglald) pailadl) oo ey lka glad
bl Sy cliglally bl cclaw Shiall chaa ) SI Claglall el gddlall ccYgal)
,Jensll Jie daplag Glegeas 3ga9  Fourier Transform Techinque (FTIR) Jaas

Aol e liall 8 Lage Lja sl 138 (e ey 1305 V15 laussdll ,JansS5 yaug)

Jie dllad GlSye o P. pilosa g5 ks ashia L ¢ (2024) ,Shravani ef al. i

Glialial) gyl g ) luging das aleal) [ Baatie GlySu ,Cilagll |l g g8dla
Desta and  Lad gl L Llally LSl saliae il Wl 058 o) oKa calaally
Wlas ekl P. quadrifida gsll islsell eladd Jslbull aliiedl of (2018) Cherie
Klebisella i) usllly E. COMl dxglsd) 38581 s alS dipal Zllud) LSl Tobias
Staphylococus  asjial)l dasiiall sl a5 oIS Dol dasadl LSy pneumonia

L0510l lalging cun 138y S, aureus dnad) &)allg pyogenes

il P. quadrifida &gl claliias oL (2019) Jagtap ef al ijas cag

Bacillus  Jis clig Kuall Taloas Ualis cupelal slally Jgiliall «Jgull i) Jie Aalide cilule

claglig gl e (e aSlial Wl ddagale Lo 3halia aa E. CON 4 SUDLIS

Peperomia 4 P. pilosa S\ ) (2011) ,Mendes ef al .l Cincagl
;A RAL GlySull Jie Alad Gl e &l Ll ykas SlgSaall sl bl gl pellucida
o laliien Cua gy GliielS A Sl Sla Clsing Ol S Ny

.S. aureus y P. aeruginosa .z aiia Wl el e gl
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Antimicrobial activity  (pwg el (e eill A el A_dledl) 2-9-1

P. grandiflora and of P. oleracea

10 ST e saaly 8 Clig Sl Slalina daglie Ol duallell dnall dadiia (Plel ¢S

(e Bus dogdl gl dale dalall il Gl jualall cdgll 3 dydall aals daiall cilanga
Liu et al. auypy i g L e 2l (Jadimurthy ef al, 2023) ol claliie
ehal 2 Ll e daaly degene cuod S, gureus L) Lasiiall )<l ol (2023)
Methicillin - Galuefnall elgall daglie dnlie SV jelaiy Dpdlally Hdull alea) 8 dibas
sa Llaal alae il 4l P. oleracea jaldiuwe ) du)all cuyelil Gus resistant strains

aslial) L)

il Al clolall L (2023) [Siska ef al g 15l Al duhall el
oS Liaslon dais Logilh D Lie z W e 5,018 P. oleracea oyl clal 4dall dsaay)
Om WS LEL coli 3uglsd) 450,51y S, aureus duadll dpagaial)l Gy sSall slias Jalis (e il
paall 4 gl sliae cpnall Jgliall palaieal o) (2023) ,Manthoor and Sallem
sl Jlel 23 & Ciprofloxacin cuulu€slis ) el filae 5l ady o)l o€ Al
okt (2024) ,Abdel-Raouf ef al. iupy «yla) WE. coli dxsiall 4)a¥) LKl e
daglaadl dizmyall LSl slias Llis I P. oleracea (uynll 4dllly Al Glaldiuddl
S. Luall Lyl sl LES e IS by Jodlls zosad e cilie A gl clalinall

E. coli ind gl 3K,5N\g aureus
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G Galiaall Y Gl paldiens o) (2023) ,AI-Quwaie ef al djas ey
oaliiudl o (2023) \Truc ef al iy <l aledl duwdl LSl sal e

talg Baaly Byed ADlwg 40y YO 6J alias bl 4 P. oferacea gyl Jgiltuall

Enterococcus faecalis, Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, Methicillin-resistant Staphylococcus aureus (MRSA), Salmonella

typhimurium and Candida albicans.

P. grandifiora 3)ys) aliiuwe aladiul agylas Pa (2023) ,Mushtaq ) (o

bl (ol (st e Jard LA falime (ailod 1l loing agll mslaud) g
clibidly Gaball delia 8 paliiudl 13 pladiad (Ko iy S, aureus LS Lasads
Qs & Yl S P. oferacea wilal S paliiwdl o) (2023) He ef al. duhy @<
OSoaN) ce cytokines cliSsiludl Sy Jidiny dgeadl daad¥l Guaady Jlga) Jase

el (IL-6, IL-10, IL-12) interleukin

ol dpld & il e alaeYl (2024) ,Purwanto ef al dujan «yehl

Ok (OleSa = 5 ABY) Sl ¢ hate ele ¢ Joit) ¢ Sl) P. grandifiora zluall 25 dudal

sl dash e slaeYh C. albicars spedl) aa oY) il 4 oIS Sl palii)
il

C. albicans §ail) s 4oyl A8 (e g il d_au il 4 _Jlasdl) 3-9-1

P. mirabilis \ s\
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O i Al (ghine Gle gl Jine (o 2555 el e el il el s

Gl B 4 Bgise ua Lall bl alaia¥) b Taesy T OIS Bpaslail) £3980 Lgiaslie
LIS gad i) 3seal) e daall duagi @3 3 BAY) DY) 8 Kl (geaall e Aasll
el 2l Ly e L Balime Jalse€ ardied LSl salias UKl s &l lisSe
Nayaka and Ll hll 138 ac .(Ojah ef al, 2021) dgaeall b)lealy datiiall i

g gill LSl sbiaal) aliall lgad lgin ) agiuyad A e @l (2012) ,Londonkar

fR Ay YL 5 A P oleracea () Gl doyadll chal) (e da il 40

Pseudomonas aeruginosa, Salmonella typhimurium, Proteus mirabilis, Klebsilla
Salmonella L ;< s Lo dahie S| colSq |, pneumonia, Enterobactor aerogenes

o

. Proteus mirabilis L& typhimurium

b Saall dlas il cllia (b agiuhy DA e (2015) ,Mousavi ef al. i s e

P LiSd e OIS Cus P oleracea oyl vy GhsY Sl st Galitl
49 apigenin oxaaN) o (2014) Nayaka et al. das cuyela)l .%95 385 mirabilis
Baliae Ligd) Jaad Bpaghai (Kay LK salias Lald A P. Oferacea <l (i Jgjre 2gigddld
s P. mirabilis LSyl iy Sy (aheoll duwe 1pi$ EW M e oliad) & Gua gl
P. &l 0 %70 dusty Jsiliadl Jsasl) palind) o (2015) ,Zhou ef al. S5 . eV

Asualy L 3hlie ae C. albicans el clianall $al ol Walis jelsl oleracea

L. s P. oleracea s _aliiws ob (2017) ,Soliman ef al. ijss ciaiay)

Byradll Jaafts )08 Cpaldicad) ST IS Elly I A8l cleanal aca S Llis Wgl /nermis
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A3 gaadl) dagliey duglall dade V) cpsSs @y b L Saaliall saill Jale & C. albicans
s b gl duad) Ul aasi I (2021) ,Ojah ef al. L o Al duhall cuals
daatiil) il cwuly HRYI iyl dauyhay Slig Kuall aliaall el wiiy P. Oleracea il
Ji e P. Oleracea gyl duic S5 cnial L C. albicans \giay <l Sl e sy
P. 5 C. albicans \gis dpasally Lgnall L) Cluwe 2 (2021) ,Okuda ef al.

c el S el aeny Lea dodauinl) Wgulled |gui) Cus mirabilis

ol laml Akl dyide dunyas Al 4 (2022) ,Purwanto ef al. eladall <o

elianll Glicandl 8yed gai da ddlide ot cut 4 S P, grandiflora dvie il (alii
P ull paldin ol aginas 8 (2023) JAl-Quwaie ef al. msl .C. albicans
Lodnl) dalaie HUad) caaly Eus |, C. albicans claan)l cliandl salias 308 dlled 41 Oferacea

Al Lgeall claliad) e %86 duwsiy il Galiieadll €5 e adial Ay

DY) S s Akl Jlesiad o) agiuad 8 (2024) ,Abdel-Rahman ef al. Juas;

Silver Nano-Particles (Ag-NPs) LUl dcadll Glases 4llad o aDA e o (S
G e paall Hslat bauin 8 P, oleracea slal dgitialy ikl Glaliiuall ) ddleadl)
Load Lgiiall ally P. @eruginosa asyassll Aih)) gieg (el dueall dadal) Ll
Slaandl Xy £, coli dnglsdll 45,581y Cryptococcus 4uall luaally S, aureus

DSl e adian Ll v (AG-NPS) Jee (K Cua C. albicans ¢Lawl)

(SEM) zealall (g SN jganally dmsall sl 10-1
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B aleny Lae clyall QY1 i pseall 5SS e 5380 el 35 SN jgaall iy
Cealall by e Lae ddle 383 3 AL ABE jpea g 4V aslall e el 6 daalud
S draly bl S5l

Laslsdyse aladinl o) (1986) ,Mathews and Levins (jldlall dujas conial
LAY dpandn 1eaS galaiial (e (SEM) muld) 9 5N gl daclsy i

Portulaca s b lanis gl 33 (63 Glew

il Portulacaceae alile 53 4 (1988) Nyananyo allall du)s cadb
V) G Sl 8 Allad 500 CDA A8 cilaad) dualig Al (ailasll o) ) (SEM)
Nyananyo iy .alilell Jala do)sdaill el agd jajan bl dalide dadaia’ Cibgius (o
Y al Gsall jgadlly (SEM) JI aladialy dlilall s3a £ gend Aliie 4y 4 (1992)
sl sl - Bl g dansldyge G (Bllae Dl aag

P el Sl e ow clie aes 20 (2008) Danin ef al. clldadl Jeag
o Talael (Uas) 5 S eyl i) hawgid)l G adl s 8 Gl oleracea
Clasal) L lgia 6 55 e duad 35a5 ) (SEM) Jb dacasdll j5idl (e (ailias
Aoguna e 35 Glauall L3 25 Gliall ey 4

an e Portulaca gubs b s 558 JSE dagledyse (SEM) clylas) el
A(Kim, 2012) zuld) g 5N jeaalls lgaand 25 Al £lg¥) aaas & Hohll (ailiad due)
Glad) o degens (SEM) (e dailll geall e lalael (2013) ,0campo llall -yl

Glawd) o) dwhall sl Eus Portulacaceae dlile Hoh WAL L0 (ailady LISE])
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s cojell Ay Rl DAY Glew (S e el dals Bl ol Akl 500 2i<a)
o) (SEM) U alaasuls (2012) ,Tandey ef al. dulys cadl . jedd) die Lubd Jaly Jis Laga
& DS Lalaas) clalall saseie dojhael) Clisn)\Ssynglls sl (ayedll P. Oleracea s
,pcoumaric cllasShlll jaes gallic acid clllall aes Jie bl Lokl gall - )
uaes quercetin eyl naringenin (pasll Jferulic acid @by pall (aesacid

AR LSl cilbigine Je pald S 3SHl xa rutin i)l ellagic acid chaYy)

5% zhaad 43d) 4l I (SEM) e Talael (2022) ,Bulakh ef al. 4wy clags

Ol elagu Bpdiva o) gl dand cul< bl Hods o) Cua Pl Oleracea Slu Lgis @bl sac
S9SN Hgaadll Hoa cujehil Lo 812,0 (85,0 = 1,1 g ophad iy aa¥ mhawe il
Al dse slfaie 150 dejas \inllee 32y PLJ Oleracea cls Ghs¥ oapedl ahiall maldl)
5alijs Dl jhal Aol aiall cul€y 2AN jlan dlaw 525 aa ganbs OIS GhsY) zsh o)
S9SN Head) magl (AlKzraji ef al., 2023) salael (b Laliddl ae ol WA aas
Lalll oSOl (mes daaie 83l Jolaa N Pl oleracea wly el dilal ) mulal)
i g A Jie A0l jalas (e dniial S s ads 529 ,Acid (PLA) Poly-Lactic
S U 3 Gl g ) sl leSl Jiall aeliadly daalall 5l 8 asdiy Sl

.(Stoyanova et al., 2023) sasg (PLA) Jslaas iy L 13)

cluill & glgd ) gall clinall Lo opiliy ghall algay) 11-1

Saall 368 digia Ay (15-10) e 2 Lo gl 4l e (ol algal¥) Cojm

Bha Glajal il mjen IS 4 deay Vil Glaal £aS A 55l clall zyall (gl
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dcagad (Ko Y Al Slaa) A 04 L Jheat threshold limit 4))all 4dal) as jlaw Laa
Sl gl LG Hhal) days 40 o Aiial) da Gy Dgual) Ledilligy Aokl LAY sai b
el 2 cilinag adhy ) e Giday Cus dagie Ay (15-10) oo Wlae ddlia) 50l desiia
GAY) Jeai Loty Zugie 35 dn 0 vie o Alvieall Zalal) gl (e Lalall ¢lsly) sl
Ale 3yl clajal wbilall s ((Tiwari ef al, 2022) Lulbdl cagylall xie el sy
Sty scall Jaal ddens da ) 535 Lea dpad cRL Aulual) clilal) 4l Cuaios
loyobis elad) o3n sat (hans Sl 12y Jla3¥ls Gls¥ls Clasadly ygaadl Jabs sleall Slsall oSl

.(El-Remaly, 2023) Gy

Dradi Cagylall SSI e Basly & daiiyall sl dnj0 of (2004) Meng et al. <3

So pndl) By a ek Cus dugia 45 Blall dagy slat s Canall 8 LAl £ Y Tegay
DLl sags Ao Bad i Lee bl Cugag SLEN ) egmg psdally Glisd) gai jalis Y
Al L prall 55l Dbl LAl jlas Ay Je S5 @ball 2leal) () WS Jganal duaS)
Gl aaa 8 5ol ) ASLaYL DNl by Gl @lyss Cell Al ghall
Al daseY) sl b oty L) Clus (ggine 8 aliaily cpialll giine g dlaal)
o (2022) ,Saini ef al. G .l LaSin Lagady ddgiuadl WA aas 4 (alidil
o s Aasiadl) sl Gl U bl dalea 8 @b ) 525 @bal) AeaY)
paliiy laamas o) Ghe¥) b Jie suse djelae Shuty i) 553 Gadiiy Gagal) Sl

Bl il \giaag 48l daliss
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il Celal 3 bl Gy 8 Lokl ALl sall S5 e @hall sleaY) L
Gl 8 Lo didl clypil) dgalse b sball a8 e il slad Laled lSHe L4y ,dgilil

blal) aya® ladie cdauginally Adeiall LSl daldy leaSlp A 52k bl Algal)

.(Vierling, 1991 ; Bartwal et al. ,2013) dile 5l culs ol ddaaidl

e 1) clilal) Lagaady ol alga¥) daad e Wiy e 2l Lall il Caias

o Lilay lodany dogie daps 15+ e Sl Bla Clays B LSS, Glaas Ally phall diae
Gloas g cdangiall Bhall Lna 5 tdugie 433 20 ) dasi Hha Slays (& L) ddada)
S 50+ e L el deadl 58 g lall dumay tdusie dags 40+ 5 15+ o e IS
LaY 3 clag i gialll e Slag i) 5l Laad shal) Jass daiil 5 Lisia da)s 60+
SV sa Solanum lycopersicum L. aklehall il Laadll of (2015) ,Zhou et al.
Bha sl dvapen vie iy Klly gl Sl s ge Slof oS5 4 188 Sleas
AL aliads gl e dpalen FSY) ial) daaills d5)lke Al desw 5l dugie a0 36-28
DES i ¥ Gaedll (apailly Shall cilas (A 3351 Gla I hall dadd) SlGLal) (e dail)
(Liew laypey Slag fually il plly cYgallS Alladll SLSpall 2 Ao clal) Hean s bl

.et al., 2025)

P. 4 P. oleracea i 33 egill gall daBdlall 4hall clajal 12-1
grandiflora

—25) O gl Bhall il Lg &u\j Galas @ P. oleracea ;yu,dl ol edy cuis

Yang b Qi . (Liew et al., 2025) S Lgie dayn (25 —15) (s bled dusie day0 (35
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«Livinghouse adse <35 cclall gail daDla dugia da)3 35 8)ha 4352 ) (2022) cet al.
Clastedll sl Zusia sy AalSaal) Aely3lly Zsall Aol i i35S0 cisa 55 ,(2025)
ASA) cgnll 4l Greenhouses 4Sawdlll Cignll Jala Wgiely) Bylag clilull daleial) cafgally
b il I ey alally ) gl i P. oferacea s ) ,Smart Greenhouses
Auagie A3 (37 =21) 0w e zob® Bs cila
Aiad) Jlae 8 Lolaslea Drany clall ds 7SI de guiga 223 31 ,BotanlKKS aige S
Lgie dayd (32-21) om L Bla Glays 8 Bl Hla)) wing sai P. grandifiora wls oL
Lyad cif) RO izl (g8 sail aed s Lea 5l Adle A ililead) (585 Cum
Gradll sl I P. grandifiora clal) (e A bl 5,821 (2025) Yadav ef al. sl
@) sailly aadll gola e delu (8-3) dusie dayd (2676) Bl dapy i g Sl
san bl oda Gl 19 <0y Geedd oo (e dele (5-4) 5 (27-8) Bha daj caad Sl

Heat (glall algadll ddajmall duhall 18 cpegill & (glal) adiiil) <] 13-1

Stress

by A Ll e lgd gl bl 3l e P.oooleracea cily 58 cualy
achaiill 8 clall ey Al QLY o2 (g (a) dbilae iy Plas) Jy dilay 4l Lha
Super (SOD) Jlgessy Gl Syl Jia 52uY) Dlilian (0 degena zU & ghall

»uSyylly  Catalase  Antioxidant  (CAT)  Yuklly, Oxide Dismutase
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iyl Bl e Al dleldl aSGY) glgl awsilPeroxidase  (POD)

.(Jin et al., 2016) Reactive Oxygen Species (ROS)

Crassulacean sall Jadll G L daall Jde 50l G P. oferacea iy clliay
Photosynthsis Pathway gl Al e g5 98 3l C4 5 Acid Metabolism (CAM)
Gegall Jiail dilae Jan 589 Portulaca glyl ey Hhall dagliall cilblall (s 8 g
Gayd il e 2ol (S ShaS RS s gl Belia¥ly Allall Bliall (i 5eliS )
Zn S ol Alee QY Tles lgaliny sl ol e s Lee DU sl s Y glial
Glitgpll cufn Je Jeai ally Heat Shock Proteins (HSPs) 4)lall devall culisig
il gl i ol il Llea i Les Hhall dapn g i) oo paldd) dlasl) Jla b duseY)y
Liew ef) sausY) Glabias byl Jasds DA (0 (ROS) agas Al (e liiig pall o3 aaluds
.(al., 2025
CldY) dagliag Bhall (e Jo Jaat dad)y duaad daday P. Oferacea il Gyl Jass
Dms it gadlly dnadio 4505205 dind Cihadss o Ble Rl o2y clydally (alaly
il b g slls Al dereall lisigpl apw wSI5 Guny . (Kolattukudy, 1996) syad) i

bty (g35a3¥) s S (g Uil )90 (5350 latll 3 g 3 Sya sedl sy P. Oleracea

.(Yang ef al., 2012) Ll ) dilasg JI5aY )y 5208V Slilee
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g.'\l.‘d\ Jaddl

Material and Methods Jaxll iljag algal) —2
Lagaang duslal) dusilly glhad) slga¥) digsh JB A ouibill ue il ds)y 1-2

Aol aval 8 2025/4/5 fol Glas jed (A laall 395 Gunl) Hsd e
IS 8 il 3 ) bl cidh 5L vl S 8 558 5 e ¢p3S 5 aalll aral) dew
Oesill slas 585 Jh e Bl ( dalse EBlg cdel)3l m)l e as G 20 paral
Laral Ogaly ol R Gaal) axe (IS8 @y Ko Dl gyl

e ol Alaxindd) y2 5l 8ypmgal) b g 83sa L damiiall Al e e A
daall 4gal) e pmbY) alaae i A daadal) Ll i Al 53ay Jeall oSS jUae
B Ael3l J Adluelly Ll Lilba (ans (el (g oDl S Alailae e dddladd) djalls
(1-2) Js2all minse WSy (Page ef al., 1982) caus del)3ll 0K [alaiy daals

2025-2024 puisall A2 8wl Lol ilujuilly lias) cilbaall Gans (1-2) Joa

5ass) Logal) daall
_ 7.9 Ph il Jels da

7 e 5.74 EC ailye<ll 4dlay)
s e 7.7 Ligeanl) 52Lal

UL e e 30 Ca*'

T Use ke 13.5 Mg**

Ul e e 12.7 Na!*

Ul e e 17.8 S0,

Tl e e 4.7 HCO,!"

Ul e e 1.5 CO;>
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Al Jse e 0.92 cr
Tl e e 0.54 CaCos
Ll s 14 Salall g sl
Ll sl 102.6 oalall agauligl
Ll sl 9.5 Jalall)sacadl)
il s 2 327 oAl
Ll sl e 546 o)l
il s e 127 ekl

_ Aoy dasye dacall Coiua

sdag 2025/9/25 oyl cpall @lug 2025/7/25 & sluall 3y @il Gaad

aliilaal Lgall ey 550 3 Bhall ilayy Caen (ghall 3gaVls Gaadll L pea culS il

Sl Ll (2-2) sl b mamge LSy aulill edl) g abl) gl 3 2024 alal LS
DAl I Caayas s )

LA Gl g (0) gl A Bl Janally Grually (alinll BlAl) clagd Gam (2-2) st
2024 alall (Jsbl g

Jobl el | ) sed | e ped | Olis ed | mle el | Olen gl | Glsge
8yl

48° 48° 50° 49° 47° 40°c obaall

18°c 24°c 24°c 23% 14°c 13°% Syall

33° 36°c 37°% 36° 30.5°% 26.5% Jazal)

33



Jard) &) ha g 3 gall A Juadl

Hha Aoy dalS el Bad Cdia o5 ey leihaiy lehue o0y (pegll clilall Caas

b ilaxinly Slisl) Cindey il Adee Jugedl sl e 35V Jead 2 () 2y dba
Gleall Ayl gl (50 Al audy GC-MS ) cilie s dillly 4 gasll clealiioll jucass
A guga (b Al milealls Aban) cuds (SEM) mald) 35 5N jeaall daulsy djglaal

.(Townsend, 1980) (e sl (adis vie 4|l clilal)

b e caaidind ) ¢y Potulacaceae dllall daulil) Akl ¢ 155%) (3-2) Jsas

syl
Jaziaall gial () ansy) (i) ) ad) |
Lyadll oY) P. oleracea Al ¢yl 1
P. grandiflora Aol g czleall 2y | 2
)l chaYls
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P, oleracea (xudl <l

P. grandifloras P. oleracea i) xé ;ilall dsyglas 8ypa (1-2) das]

Equipment and Materials used daaiicall 5gay) g dlgall 2-2
1Y) 832y Agall e JS Aladl Auhall DA Creasiia

Ll aly sl aea Ao pidial) Biga¥ly Clanall (4-2) Jsan

P. grandiflora z\s=all 2 5 <l

Germany Laboratory glassware 4t dals) <l gal 1
China Disposable Petri dishes 4<audl g5 @bl 2
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China Test tubes laa) i) 3
China Filter paper zui5 3l 4
India Cork Borer suld 8l 5

Turkey Refrigerator .M 6
Japan Autoclave (s52aa) (olaall atanl) Slea 7
Germany Centrifuge )$)all 3kl lga 8
America GC-MAS 1<) Cilihay Juaiall Ll Ldle gilag £ Slea 9
Germany Incubator dicala 10
China slogll ¢ Adje 11
England Shaker Water bath 3l il ales 12
Iraq Gauze .l ila 13
India Stander Wirel loop ulall e )30 Jall 14
Germany Sensitive electronic balance (ulus 9580 Gl 15
China Lab coat il djaa 16
Spain Blender  diala 17
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China Glove b S 18
China Pots 36 axs aval 19
China Micropipette dady Lals 20

2ieaall A} ansd e Al JOA Lardiueal) Aatlaassl) afgal) (5-2) Jsaa

Slgall aud

Mueller—Hinton agar plates (MH) (s jise ST dausg

Sabouraud Dextrose Agar (SDA) &) g 7S ag pls s

Methanol %60 Jsiltiw
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Iraq Ethanol %96 Jsitu

Jordan | Nystatin ()laé slias

Iraq Water distilater ks ¢l

Germany Ciprofloxacin (5,5 (g 2licas
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Chemical Study dulas!) du)all 3-2

P. gsill 5ajlly gradl) giall Jsiliy) Asasl) paliial) juaad 1-3-2
dilly (Ghall Agadd G pdl) P oleracea ggill (il gjally grandiflora
2l

Al Gy (Al Lopeadll elaSl) Zuhall a8 e gill 2iLel LSl Cualing
:(1982) ,Markham s <3 il
5aal S5 o5 A el Al g ciledlly i) (e B Bygemn Al ehall Cadan L1
ddae oyl g5 USE Gliaall e Ghs¥) dead 3 o 3as LIS Lgiuaatd 485310 5l Ay S ase 30
il
L8 10 52a) 33LeS)) Aigallal) Slea dlandss Adbaall L5Lal) ¥ pak 5 .2
(%96) S5l Jstill e do 10 dilials Ligadaall dalall ehal) e a2 2 pdlaial & .3
cOpasy Bl A8l Hla daug A5 S (el JSV 8 10 J )l Jheind s
Whatman No.1 g zadsll sl dauslsy salall madiys 5 .4
Cilpdl) (pe il iy K1 bl bl ) e 1 paass (%99) laSell Jslae dila) &5 .5
ol S5, daand)
i Aladl) Sl ail Piala raad Sl dauls Jsnial) Gllall giall bid 5 .6
Jsilisall JeaS a5 Al e andiin Jel¥) e palailly Salall Cidas dalee olguil 22y 7
daals) seee 8 Laliiiad) saldll Cilais g Galiiia) (e gl saladl LI3Y Ja 15-10 250
GC-MS lea I lax,
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(GC-MS) Lk dufliasl GlLall paniidiy Juad 2-3-2

shall dasla b 3sagdl (GC-MS) i€l Gilhae —5lall Lihegileg S Slea alasiad
Al-Zahraa Center for Medical and Pharmaceutical Research Sciences «ilull
Cresill ARl dnlall Glyal) (alitiie (e Aladl) GLSHal) janddng Juad 23 Eus ,(ZCMPRS)

.P. grandiflora s P. oleracea i.)) rd

SHsaSll paliidly P ooleracea gsll dipadll el Il aliied) JA

(s SCION 436 ¢ (GC-MS) Jlga daclss P. grandifiora g sll asmlls Lyuasll ehadl

bl g GC Sl Lélegigag S lga dasing aiall sailsa Scion Instruments 4<,s
;) gyl gy MS b

salasl Jauw (s2lly SCION-5MS ¢4 capillary column (gy=ill Juaidll 2gac
ID = 0,25mm, length = 15m, df = 0,25um
Aady [de T 46 (s Zeyen iU 3K (%99.99) asbigdl Hle Jaaind .1

bl (1:20) plosiil dusing  JN) aliieadll 1 5Kl 1 ol Ly Slgad) cn .2
.P. grandifiora ! A=<l paliieall (1:10)5  P. oleracea )l Js=<l)

sis¥) namall ©2 250 5 ¢Blall %4 250 L Bl a2 Avay g3 -3
: ¢ ¢ &

S e Fa dads J %9 Jea 8aling (338 3 5ad 760 Ao (Al Hla daj Cna 4
JAL.A\ oe 270 ‘_A\ Z\i:xéa dﬁ 065 J\.J.EA.\ J\JJB (L’éﬂéd 5) 3l Q)Alw\ ?3 Eh\}l\ 2\.5353” 06220 z\é‘)d

(3362 10) 52l
.m/z 1-2000 3l , psi 10: jleadl Jals ezl K.6

(5\.3_.353 25 M3 u'“) oo dnell oelgnily Hlgall Juadn cad Cudingll gl L7
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ciphal) 21U Glead Jlgal) Ao cudiall 8.2 assusy MS—-Workstatioon zaliy Jdasial .8
Total Glaludl Jeal Lo Peak Area 4idd dalie Jausial i laieS (Sye JSI S

cAuhall a8 Aol duell Hlgal)l Je pdlu S0 mapi Glaglaall 238 S, area

Raw Chemical Compound i) dsbuasl) cliSpall (audlds 3-3-2

Identification

lgiilae die ¢Jsgaal) (ppSall QN Candall il e alaie Vb dihiasl GlLSall Cuadd

National Institute of Laggilly (uball Jhsll agaddl (ol cadely calad @bl as

A3)99 «Aiiially LuSHll dizray Sl Liga dblug Standards and Technology (NIST)
N

P. oleracea ;s 31\l a1l gilinally dilall Claliiuall duda il dtladl) Ay 4-2
Aldl) 4allg Gl A Guapall P. grandifiora s
duca yaall @l Sall zan 1-4-2
C. albicans g sas Laasal Ll o3 b dapeall @l Kaall (g Glilie Crariiial
Bypadl) Alje Janiii g ¢(gole SN jua i<y yiida (P mirabills g5 LS (5 AY) djall
e 4,5y Sabouraud Dextrose Agar (SDA) 81 5 iuSa a9 plu ol Ao Lgiel) g
-Muller Hinton Agar (MH) ,\S) (gualse ooyl Jacsll
Aoyl el yuaasi 2-4-2
P. mirabilis Lyl (MH) J&) (gina e Javig—1
. C. albicans syl (SDA) &I 35 & 39 plu Jagy =2
Al 8 Aexdiad) Lmpeall Slig Suall Apa 8 Lagalitin Gue)) cplay ynd
Lol Nystatin opiticl) 4l Galadl Lkl Jie g doatil &) (gt Joa Jagll aadinl Cua

Aladll gail aadiil (oA &) G ieSa 29 b ga  SGI Jacegll Lol (LKl Eagli aiag 8yaeddl ga
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Sigli ey LS gai Janiti Caagy Chloramphenicol JsSinialyglSl (ggaall aliaall dilia) s

Aegysal ikl

Ll e 11 1 3 Sead) 25580 cilades quns o)) (o IS (B9mine (00 p238

i gl Lo Banly 42y s LAY s Ll Tas ) & s ,(Je 1000) kel
°a 50-45 40 I Gl Syig dady 15 saaly ilfaish 15 gsa baias °a 121 8s Ay
Jstaall ga lajiad Sl Lajs jl/aale250 lazer 2Dl (gpal) Lanoline Legia IS Cipaal ooy
LiSilly C. albicans syl Jyes el Gupls sl Cus ol Shig @i 3Ll b Luay

.P. mirabilis
Extraction Process _aMaiuy) il 3-4-2

Lkl eha¥) cibat & Guae padain) ke B (1996) SUall dayh )
Al L) (e Legihatiy Laglut & ol aa P. grandifioras P. oleracea ;i\l (ye sill
sl Jseanll 28l Digallall Alanlsy edlel (ysSadl Guesill Aslal) chal) cads & s
e 2220 Oy 8 N cAglall Ldeasl claliiod) (o Aabaall SN jueatl dils sl
Je 40 ga laras mll eBa¥) e w2105 dupuadll ) e pos JSI Gilall ALl Gsanndl
galdical Huasil (Je 100 paasll muas Joiluall Jeasll e do 60 ) JaSiy et el
P oesll gl gl Al palitiusy cpesill duyiadll ofiadl Sla) paliied L) sl
Ll @iy ¢ ohidl sl e do 100 e dmbdl he¥) s sladiul & c.grandiflora
dels 48 sad 5 37 Bl dsyn Shaker Water bath jha Al ales 3 (ealiioll
iR Qs Jlaials & Gllsadl (e palanll ol (LAY (e clida 30 Jlesinly aodil) ) Wae
2500 sga i) A =&l Gy 5 @) Jslas Ao Jomall Whatman No.1 g4i e
Adina dualay Gkl il mU adas bas ,@Sal Bkl Sleas 358 10 sad d28y/5)00
LiS & paliied) Glia s bl 3-2 50 2740 Hha dayy Ofl) B Cieag Ak
dacgl (A ays e Gl ) Benad) is 2y Abdis deiee B dklug Gilall Galiiel
Calal) Al Sl palivied) ) bl il s e 3y Jlexial) cpal daSae 5 dis
(sl Joal) palinadly
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JLIAY) g Saa gad (b Al gilially duilal) claaliinal) il 5-2

P. 5 P. grandiflora cpe sl oy IS Galall JsaSlly Sl (aliid) dlad < yaal
1 (2001) Lee ef al i sylgll yiall dalug HISYL eV 4k ¢ sl oleracea
.P. mirabilis Ly<sy C. albicana ¢layl) cilana)

@l ad cpailadl) cpegill Alally (Agasl) Gualiiuall A il dulledl) 1-5-2

C. albicanas g4 (y §1ail)
:C. albicanas §;al) 3lle juaad -A

JsSanalslSll 4l Galaall o3l Jawgll Ao deg)hall Saddl Cyanivns (e 220 lls

205 ,%0,85 S5 aluill aldl Jslaall (e do 5 (ggind lia) Lsal ) Aol 24 ey

G)lSe jae Pa Ge da [Ada 10°%1,5 555 Glle e Jymnll ikl dalagy las Jslaal

23 8ylaal (BACly psyyldl 25l wa Hy SO, it €Il (mals) i) 35 Jolae 380 ao
(Ali et al., 2011) 4ueadl LAY

:C. Albicanas syaill ai ddlally A asl) cillalitiiell dday il 4 llesl) jLis) —B

D) 35S 35 Jaey e e dlel b el 2l Glle (e ilgSile 100 & -1

)yt dabre duikd daee Aol iy «JsSoikaplSI ()i slad) 4l Gl (SDA)

A28y 15-10 500 A3yl Bl dapo b Caadl GLbY) cS5ig Luslaie

gl sl dejse ol UST i 8 adlss ole 6 by ol (B dlalugy iall Cilac =2

caldivall e a2l LG el Je paldiie S (Stock solution) ¢uiadl Jeladll yeas -3
Clladll e 5SIE Gpas cdaf aalal 00555 oAl Jelaall Je Joanll madipill

e\d&:\u\ DA e &l d.a/?ﬂan (80 60 40 20 <10 ,5) Y) oaldiue S u:l)éj\
syl Adalas
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Lalaall glial (A i) jhd Jaea — 1 Lijliall glial A i) jhd Jaas
100 X = Bl duss
1 4lial Bl B jadl) jhd Jaea

alss Judeally syea IS0 Dle) 381N e 35 IS e (1CC) salg Sl 100 ddlaal 5 -4
>sloaadll alall el e jidg )l 100 ddlialy Zdlall 8ylascall 5yoa cilac g dlalae JSI (1) 56
B0l (gyhadll aladdl (e silg Kl 100 d8Liabs Zoagall 8ylascidl 5y6ng N.S adadl)
PPy ‘:Js 8 yanll o LQJ:_U aclu 24 aalg oe 30 Hha dayd dcg)hall BukY) ciias =5
Jea Jaafiil) dadaie lad wld P e dg il C. @lbicans slx) dailally dud eaSl) cilialingl)
)b Bl Jleainl (ale) arall 8as g3 85l
Glle aa cuibdl) cpegill Jdlally Jsasl Cualitiall dudau il dudledl) 2-5-2
P. mirabilis g5 :ya Lyl
Ly < Glall Galdtue aladsul P mirabilis Lyl laill dalaie Hlod) efjal &

I ol gladl) Caai) ¢ H&) (gtia— Jga
: P. mirabilis Lysd) diile yuaai —A

Lagll e degyiall LSl Ciperios (el o5 ey codlel 8yl LSl culad
> Jsladll e o 5 ggian sl dusal ) dele 24 yens o) 4l Giliad) e)3))
Dha e da [2ds 103 1.5 0385 Glle e Jpemnll 23l dlaligy b Jolad) 755, bl
H,SO, «linySll (mals) Mcfarland standard  owldll aiiSa Jolae 8Se an 43)lSe 45l
(Ali et al., 2011) 4Kl WA sae 8jlaal (BaCly agyll) 26K aa

: P. mirabilis LSy sa dlally 4das) cilaliiuall bl 4l s -B
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cobea s g dadai (g Ll A O lse sl a5 -
Y Gl mhaw o (gslually i) ayeil dades dasse il —
: jaall clay) .2

b aall elady ial) wia 8l 5 Adheall (il G ) caeadind caiiaty el il ae -

g Bl
sddaliall yualiallg dalall clealiiadl civcal .3
ol Sl Jasl paldtiial) (e a2 ] 3030 Galituwe JSU oAl Jslaall jead -

60 ¢ 80) cpailuill Cppaldivall o 385 IS e lg % 100 Cidal (dady Lale aladsuly -

s See 1005 cange oS3 A€ 5aaly i ) pulaSolguadl o ils Saa 100 il —
Al oS50 d3eS (AT Bn ) Hhaiall el (e

:laall 4

el 48-24 sl (Augie days 37) daslial 5ihall dayn die BLLY) (s & -
o) ahalic b .5

Bha a2l s IS Joa Lanfiil) (3halie Hld el liaal) aen -

il palitee e 2S5 IS ikl cdiw =

45



Jard) &) ha g 3 gall A Juadl

Sl slgadd Ll Luash sha¥ly olisadly 3he¥) g s Al 6-2
(SEM) qemlall g AN sganall Aty Aualpal) 08 (e gilt Luglal) Ayl

Lslly @hal) dlgadl lgmies & Sillg ddbide elial ddiae e D) duhall Cadel

(SEM) maslall 39 5SIYI jgaall Jlaatinly Portulacaceae dbilall (e duiall a8 (e gill 45kl

Gliall st Sy ,0heh & Amirakbar University Slywl daals 8 Insect S50 g5
: Al

LAafall eDally plel) anl alad daals)

Bale (0 goian Gua hanyd o ggimg aladl dalall oy (af o Gliall pag 23— 2
Nguand ) diall cufil o guialY|

Bags (eanad Alasall Cadl) 8ale (e Bangay A3, Ak Uiyl oDl Slean Gl a2 -3
ik}.})d\ L) é;’)lﬂ O Cygeag cc..«.uw\ ‘;ij\ BYEOA| <_~‘J\ il (al @Y Jan P 4
Bygear (583 A gucall Culagall (e Yy Glig jSV) e alee adic) 3 malall g 5SSV jeaally

cwaslly Sl (g akieY) Aipeall alaall g ¥y 25u1 cpigllly sla¥) A5 5

gre dllasy Liell Lol ASlas gually
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MY Juadl)
Results and Discussion 4&lially giliiti-3
Chemical Study 4l du)al) 1-3
Cus e Gl (any g9 (GC-MS) J) dui aladinly Al duall il & jelil
e Wilae ae el gyt Clalitd) (o palities IS 8 Aibesl) LSl Sl gl
e JST dmdnl) A<l (Retention time  jlaiaW) e Gus e duig pSIY) bS] 40<4])
«Molecular formula 4l dxuall (Chemical structure Jbwsl CuSHill (Exact mass

.Compounds type LSl )4l #535 <Molecular weight il &)l

Plloleracea (yuyl) olill gpadl) gall Jeliy) paliiuall 1-1-3

Retention Zadall jlaial (1) Gy 2Ll SLSHall e gloi) 7 Hgeds dlal) Zuhal) e
i gl ey time (min)

13,296 ,11,961 ,11,125,10,868 ,9,549 ,8,439 ,8,085

t ot lS)allg

Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (S).1

Benzeneacetaldehyde .2

Linalool.3

Terpinen—4-ol.4
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o—Terpineol.5
1,3,7 —Octatriene, 3,7-dimethyl.6
Cyclohexanol, 1-methyl-4—(1-methylethenyl)-, acetate.7

~3)(6-3)(5-3)(4-3)(3-3)(2-3)(1-3) J<a¥ls (2-3)(1-3) culsanl) B A LS

.(8-3)(7

() Jil Cyclohexene,]-methyl-4—(1-methylethenyl)—,(S) Jo¥) Spal) s
Cyclohexanol, 1-methyl-4-(1- Jdaw (s &b Ad) 8,085 by laial
ol By Lalall Sl 28y 13,296 545 jlaial () el methylethenyl)- acetate
gelae ) LSl Caitny chppel) WiSls ASbasl daplll Gim (o Crmdd ) LS l)
Hlat Oislaas e ) a5 Ll 0as A8basS
sl clwsis Monoterpenes dala¥) clinsill lgie i) Terpenes il jll dbile
<lisyig Monoterpeniod ester Z\:DLJ 4ol @lwgis Monoterpene alcohols 4dsss
Aromatic = 4kl Gl dliley (Monoterpene hydrocarbons 4. < ala FIN

.Aromatic aldehydes 4l clalgalY) s compounds

el lia %35,961 g caaly 39 A i) Lol clinill eV dudll culs

Adgadl) duwpll @€yl ali Cyclohexanol,1-methyl-4—(1-methylethenyl)-acetate
Linalool, Terpinen—4-ol, g— 4t cl<al cbic %20,47 s caly 8, daly)
AlS$alh clfia 18,473 g cualiy dnglSoyuell  clwpll 5 Terpineol

Cyclohexene, 1 -methyl-4—(1-methylethenyl)-,(S),  1,3,7-Octatriene,  3,7-
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Jebodt a8 Sy JS A W) . %9,337 L cil&é 4 plaall Clalgaly) Ll dimethyl
6,311 ,7,452¢ 6,303 ,6,715¢ 9,337¢ 12,140 : JuS 5laia¥) (0 e laldiel byl

.35,961

P il daypmdll ehal) galiiee By AV Shelll 0l o) w8 cpd

2wty Jaad A A clbugll e a3 Ally (GC-MS)J) st =iln e lalae) ofreacea
Total aell 40 daluall dps 30a3 e adiny 52l Aglall cilaalitoal) b LLas LSl
2 SOl S5 e byl dadl) Al ol O3S line LSe 48 JS Jia 3 %Peak Area
Cyclohexanol, 1-methyl-4—(1- <<l ladl &0 jleall  l3gd Gigy Al
LSl o AV 89 35,961 aialis A iy Jil )< methylethenyl)-, acetate
ponil bl el el A b Lale ladies oglul) ey diall 5 2as€d) (5AY)

.6,303 4w caaly (sillg Terpinen—4-ol sa 839 LSyl Jilg L)l LSyl

B dyhey ding dand G GlSHa S Glall gpadll eall ol I &bl sda s

Loy Byrad laliaeS axdies lly cpual) il dlsally unslsadl Gailiadl e Algune (35S
@3 P.olracea slaliiva o) gd <3 ally (2023) Li ef al. dup e @l Vaag
Ly 43T L 13y lgilly auSOU alime Walds ek lly cilagisilally clip il oS
P. J Jsy) galiiuddl (2025) ,Tleubayeva ef al  auln, , Wiart ef al(2023)
O 4 74.882% clinpll A caaly 5 gle ¥y Slyladlly LS alias Lalis 4 olarcea

-%9,337 Lkl colawal¥) dos culS
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2 Al Terpenoids Alcohol 4dsaSll cilin plld daashl deal Clin pll dlilal,
s .a—Terpineol (Terpinen—4-ol (Linalool :dads Gyl Jeasll (gpadll Saliiual)
Sy Saall aliadl) Lguailads Cayty ((OH-) dasSs o deganad eSOk glSye b
delia b Jay (s)lly Linalool Jolllll (S duylae cilingaS ayen ) ddlia) ¢l hadlls
Jolll ol LS (Wang et al., 2025) LySll slcas balis alg dpalall il ycasiolly sl
Ll (Biernasiuk and Malm, 2023) ssatl) ciliasal) ls Lagaty cilyhaill aa slas Ll
Lasagall Gl paniosally Ldlsall cilelially doylaall GLuSHN (8 Jeatin Terpinen—4-ol
Morcia ef al., ) .5iSss 5l sleacS Lol aly alall Clgally Cldll s 73l Lasad
(Jing et al., 2015 ; 55 dliaag Bueall sliasS 150 Caalig o~ Terpineol <yalls (2012
Cn (S Fida s 1,3,7-Octatriene, 3,7-dimethyl .<,dl LI .Yang ef al., 2023)
.(Ontosight, 2025) 4uel)yll ClaY1 acay 528 aliasy Cibig Saall aliacS Joay clin il (gals)
S sa9 (Cyclohexene, 1-methyl-4—(1-methylethenyl)—,(S) ¢pigalll a9
Sl G SV oy cilphill slias 5l aly Jlslly el 4od8 b 55 g S
alS dxual Adlug dunse YDl aua Cliptol JsdSll ae 3k LS (Novais ef al., 2024)

.(Nguyen et al., 2023) C. albicans v X,

Cyclohexanol, 1-methyl-4- :l¢tiag Terpene Esters duupll il i) Gl

puls Ciyds ((%35,96) dumll b 3y oY) (Sl g5 o(1-methylethenyl) —, acetate
(Salem  au¥) Jaill slas balids 53 S sa9 beta—terpen acetacte culunl Gup —ly
Alially Jpeadl) claiie (e Lphally 83l Ll cleliall 4 aaiiwy ef ak, 2020)

.(Bhatia ef al., 2008) Lyl Slidaiall 3 Loadly Axihllg cudill 3 obfiel Luad il
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Cyclohexene, 1- :Terpene Hydrocarbons dswll cilig Ko ngll Cilia aua
1,3,7-Octatriene, 3,7— 5 (ils Cmjisise) methyl-4—(1-methylethenyl) -, (S)
oailadll 3 Ulle aaludy cdanSie pe LSl oda L (pade pe ol (ujigise) dimethyl
i 1,3,7-Octatriene, 3,7-dimethyl (e .5ymal) 5l clydall ajUall Laliillg &yl
il Seall slinsS Jany calpha-Ocimene cpecs) —ll Lial sy il il golal (e g
g Laill bl Cgn) (A aagr sag . (Ontosight, 2025) duely il Cld¥) aag 520 aliaag
<=4 Cyclohexene, 1-methyl-4-(1-methylethenyl) -, (S) JI S Ll Juaiill
sland) iliaua) et ADle Lagad s clhaill aia sliae il 4l Limonene (uisadll acls
LSl s aa aliae Walis 4l b cadsll 34 ((Novais et alk, 2024) C. albicans

.(Nguyen et al., 2023) C. albican ra AXy o Kl dava s 5 Linga

lebiass Aromatic Aldehydes 4les V) dsyhal) claaly) dllel a5 CASye clianl

Syl 49 Phenyl-acetaldehyde aygaltin) Jué o) Benzeneacetaldehyde <yall
Cor s e O s Asileg ) At a1 14,286% s Cialy G Al 83 Gaa sl
Ay ~CH2— (i degense e (-CHO) wlgall degene o (gind duils Ay dlaia
Auyhal) degendly JI5aYly 2eShl ALEDN Al degendd LLE Gn Caes LdbaS alss
sy Sy b (She a9 s SO Gl SlseSl Jlana¥) eDlels & Jsaall AL
e ey Gy LS cpslly GaenlllS bl Gandd dpjlaall cignill (8 dldis Gl
\gls (Api et al, 2022) gSilly Axihll (5SS Lplaally 25130 cleliall 8 Jans 5,3
Aspergillus ¢80 &5kl Slykilly C. albican Laswad sped sliasS o) )90 S)all

.(Amin et al., 2017) carbonarus
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Lllad Sgas dadajh aody lae (gAY Wl o ddhiad) lolide @lnnll culis

S sy ek WS cilphilly by Sl saliadl @bl Gus (e dals Dlle Dnsley
e L Auell sauslll Laladlly dphall ailadll aes & Slase 150 Aromatic Aldehydes
Lyhally Lalgall Dlapdall (3 dell alasiud Gl o e dbbesll Cillglly Al 8 gl

.;b.mhulc

gl ‘gﬂf\g‘i\ oaldiuwall GC-MS ) Julas @ gy dnibiansl) ciluSpall (1-3) Jgaad)
P. oleracea o\l (§yaidl)

Peak Retention Area Y%Total %Prob | M.wt Name Chemical Type

number | time (min)

1 8.085 1.378e+8 12.140 20.1 136 Cyclohexene, 1 -methyl-4- Monoterpenes
(1-methylethenyl)-, (S)

2 8.439 7.490e+7 9.337 75.2 120 Benzeneacetaldehyde Aromatic Aldehydes

3 9.549 1.606e+7 6.715 41.4 154 Linalool Terpene Alcohols

4 10.868 6.805e+6 6.303 72.5 154 Terpinen—4-ol Terpene Alcohols

5 11.125 3.260e+7 7.452 38.8 154 a—Terpineol Terpene Alcohols

6 11.961 6.976e+6 6.311 12.9 136 1,3,7-Octatriene, 3,7- Unsaturated
dimethyl Hydrocarbons

Monoterpenes
7 13.296 6.725e+8 35.961 20.2 196 Cyclohexanol, 1-methyl-4- Terpenoid Esters

(1-methylethenyl)-, acetate
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P. gsill (gl gall Asasl) paliiual) b iy dbuas) SLSa ciinal (2-3) Jsaa

olreacea
Aldehydes Terpenes
Benzeneacetaldehyde Cyclohexene, 1-methyl-4—(1-methylethenyl)-, (S)
Linalool

Terpinen—4-ol
o—Terpineol
1,3,7-Octatriene, 3,7—-dimethyl
Cyclohexanol, 1-methyl-4-(1-methylethenyl)-, acetate

%9,337 %74,882

52




4585l g gLy

) Juadll

hromatogram Plot 1 - 1/21/2025 9:28 AM
File: c:\scionws\data\coplete model 1.xms
Sample: Coplete model 1 Operator: Afraa Naji Tami
Scan Range: 1 - 1369 Time Range: 3.00 - 25.01 min. Date: 1/4/2025 2:00 PM

MCps

200

150

100+

50+

TIC; Coplete model 1.xms; Filtered

N I it

é ‘} é é 1'0 1’1 15 1'3

minttes

(GC-MC) J Sle> & P. olreacea g sl Jsasll paliiid) (1-3) J<&
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Hit 1 : Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (S)-
C10H16; MF: 934; RMF: 959; Prob 17.1%; CAS: 5989-54-8; Lib: replib; ID: 9616.

100- 65
93
50-
39
53 79 /
] 27
77
29 i 65 107 121
| i | | I 1 1
1l 1l 1 A1 1] N | 1 L
P I || S 1| Y YY) T Y| Y| 11| N P R A
20 30 40 50 60 70 80 90 100 110 120 130 140 150

(replib) Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (S)-

Cyclohexene, 1-methyl-4—(1-methylethenyl)—,(S) < (2-3) J<

Hit 1 : Benzeneacetaldehyde
C8HB80; MF: 957; RMF: 988; Prob 75.8%: CAS: 122-78-1; Lib: replib; ID: 15248.

100- 91
50
65
120
29 Ti1 i Gf 7477 T
(o} T Ay s 2 41‘ Tll -4 T T lT e T T - T
20 30 40 50 60 70 80 90 100 110 120 130

(replib) Benzeneacetaldehyde

Benzeneacetaldehyde <. (3-3) J<a

Hit 1 : a-Terpineol
C10H180; MF: 924; RMF: 963; Prob 38.8%: CAS: 98-55-5; Lib: mainlib; ID: 32871.

(o}

100+ 59
o3
E H
HO
121
50|
67 81 136
43 75
91
41 77
53
107
2734 51 | 65i( 71 | ’ -
15 Lol Dibies L Lot il sstllfl L My
T L) L T L T L T T T T TS | T 25 T
50 60 70 80 90 100 110 120 130 140 150 160

10 20 30 40
(mainlib) a-Terpineol

a-Terpineol <<y (4-3) J<a

o4



4585l g gLy

) Juadll

e 1

CI10M180; MF

Torpinen-4-ol

766; RMF: 832 Prob 72.5%; CAS

G602.74-3. Lb: rophb; ID: 10683

100 LA
O >
50 ] yon 83 T
I (X oo 8c
a 138 158
83 58 L B o1 =2
14 29 .l s i 6 VP [T M 1 L ot
10 20 30 4an S0 a0 70 a0 RO 100 190 120 130 140 150 160
(replit ) Terpinen-4-ol

Terpinen—4-ol < (5-3) J<a

Hit 1 : Cyclohexanol, 1-methyl-4-(1-methylethenyl)-, acetate
C12H2002; MF: 925; RMF: 947; Prob 20.2%; CAS: 10198-23-9; Lib: replib; ID: 9645.

100+ es
o
93 f
50-]
41
7 121
27 53 “ 136
’ 107
S O Y R !1 o
T T L) U T T U L T T T T . T T T T T T = 1 T
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

(replib) Cyclohexanol, 1-methyl-4-(1-methylethenyl)-, acetate

Cyclohexanol, 1-methyl-4-(1-methylethenyl)—,acetate .S (6-3) J<a

Hit 1 : 1,3,7-Octatriene, 3,7-dimethyl-
C10H16; MF: 868; RMF: 931; Prob 12.9%,; CAS: 502-99-8; Lib: replib; ID: 16103.

100- o
27
50 39
79
29 43
53 91
67
51 65 ‘ ’ 105 L
136
oL—; I,I] 1,!1, Y&llllAnT lll,llT 'I,l I,,'l i .Il . Y,I G P §
20 30 40 50 60 70 80 90 100 110 120 130 140 150

(replib) 1,3,7-Octatriene, 3,7-dimethyl-

1,3,7-Octatriene, 3,7-dimethyl (<) (7-3) J<a
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» a0
MAIB0 N BaN R BAZ. Mo 41 A% CAS TR TDE, L rvusiniits. 1D 42470

Linalool < (8-3) J<i

P. grandiifiora ¢ lual) 39 @il a3l efadl AglN) Galdica) 2-1-3

e S et £ilaS SS5e 5 il gail sall N Galiosl] GC-MS (Liss gl

Linalool, Cyclohexene, 1-methyl-4—(1-methylethenyl)—, (S), Cyclohexanol, 1-

methyl-4—(1-methylethenyl)—, acetatell Naphthalene, Benzaldehyde

AN 2 yaal) ilipn\Sy sauglly ylaall lalaally il de gana I LS Hal) i

slaiul (o) 8 0ly 13,257 ,10,842 ,9,522 ,8,041 6,399 JUIS jlatal (0 g oSy

o elinul (pe) Aol Ll Dl 5SY) a3l e Ja lee 48y 6,399 Benzaldehyde Sl

4l I & Lw Cyclohexanol, 1-methyl-4—(1-methylethenyl) —, acetate <l

=3)(10-3)(9-3) IVl (4-3)(3-3) odsanll & meage 8 LSy hyllay il laies <Y

ey «%13,713 dawsy Sl Lt «%54,032 cas oY) o @l al) daws calSy (11

o eV Ll () 2y 5 %12,169 dawy (oalliall) Lplaall Glalal) sarie lSall

1Al GlSHall 4 lia Monoterpens 4aalaY) el jll ¢l 4kl il )
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Cyclohexanol, 1-methyl-4-(1-methylethenyl)-, acetate, Cyclohexene,1 -

methyl-4—(1-methylethenyl)—,(S), Linalool

L)l ¥l 8 eagas el ksl saxie (Sye Naphthalene odtall (Sye ae

Oy ¢ oV delia iy — Cuall Lo ¥ = duydal) Clanall delia b daaal cpllially (bl
Sla) G Bagana il COLaS (s L) dygemr (ks (S lmaS bl Hladiul
Aldall Y1 Jie Al LA e 383 8 IS e 40 Y1 cBiaall el
Aasd)e dug Sae Clalias aracall doge AUl yiimg (SHhaby (505 AlaaS 50 Ll Ally Callianll

.(Sari et al., 2022) sk

Aromatc Aldehydes dilag)s¥) clawaly) Ll e Benzaldehyde _<yall o

Loo dline Lol Byran il Ay 41 (CHO-) wal e gones Alatine (s dila (e (55
gy 5 ¢ Sl 82SY) Jio diliasSl) COle Wl Lusling daguand) ludall (& Olisall SLE aleny
sl delin 5 Jang call sl Ghadally 2ol (g e lilall Gand dplaal) Gl i
ot 3y o OSas 52083 slimes clyhailly LASH sliae Blisy Syl 18 adig cclgSially
Wi 41 ol (2021) Neto ef al. <3 WSy .(Ullah ef al., 2015) Lyéal) il delia
Gise ) g Lo Jowsinndly Anll LAl clie o oy @lldy Lkl glgl e Talias

Al ALy e ol il al o) L dyakil) W)

Lo Baaie daglen (ailad Gld o dadd) OB Ll duu sl GlSall 2

Potocka ef du ae (ailais 13y (32uSYy cilyhadlly g1y LSl aliaal) Jalial) el

Y
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SNy clyhailly Glugpill salias gailad LalaY) clinpll o) 1< 3 (2023) &k

Aonslolll £iaaY) Crn e ) LSl I s 0 255 pugedl) (o adl Aaams Al

leie Baaxie il clyladll e 7 luall 3)sh L3l ehal¥) e dualiiea) @l S5

slaall L & JIs &lasly disruption of fungal cell wall (gslall jlaall (36<5 Jolaas
) UsSe 529 Jg)iiese V) 3a5 2y alleration of membrane permeability (g5l
cagadlly (gl slas baing <Ergosterol synthesis inhibition 4kl LAY 4.e) 4
sda il L -(Mani-Lopez ef al., 2021) protein synthesis inhibition (g5l (el
cell wall  (golall Jlaall (psS L lgie somie bl 058 LSl e claliiil
fliall e (Llaaig €nzyme inhibition digall clayy) Jiasis Synthesis inhibition

.(Mahizan et al., (2019 (gs\al)
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SR gall Al (aliiuall GC-MS ) Juas ‘; Loy duibeansl) cluSyall (3-3) Jo
P. grandiflora <\

Peak Retention Area %Total | Prob% | M.wt Name Chemical
number | time (min)
Type
1 6.399 2.214e+7 | 13.713 | 63.0 106 Benzaldehyde Aldehydes
2 8.041 9.134e+7 | 19.067 | 20.4 136 | Cyclohexene, 1-methyl-4- Monoterpenes
(1-methylethenyl)—, (S)
3 9.522 4.645e+6 | 12.359 | 33.6 154 Linalool Terpene Alcohols
4 10.842 2.181e+6 | 12.169 16.4 128 Naphthalene Polycyclic
Aromatic
Hydrocarbons
5 13.257 1.371e+8 | 22.606 13.8 196 | Cyclohexanol, 1-methyl- | Terpenoid Esters
4-(1-methylethenyl)-,
acetate
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G Suadl)

gall Jeagll (aliiuall GC-MS Jilad b lgauiy dyibuasl ClSal) il

P. grandiflora &l (g3

wai (4-3) Jdox>

Aldehydes Terpenes

Hydrocarbons

Benzaldehyde Cyclohexene, 1-methyl-4-(1-
methylethenyl)—, (S)

Linalool

Cyclohexanol, 1-methyl-4—(1-

methylethenyl)—, acetate

Naphthalene

%13,713 %54,032

%12,169

60




G Suadl)

4585l g gLy

TIC; FLOWER 2.xms; Flltered
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75]
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P. grandifiora sl sa3) sl Jealll paliiall dadall jlaiay) (e i (9-3) J<a
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100 77

51
50 mx‘\l

29 39 74
N 1 | 63 il | |

R L L T T r

20 30 40 50 60 70 80 90 100
( replib) Benzaldehyde

U T
110 120

Benzaldehyde <y (10-3) J<i

I
o 1 1 ‘46'11 AlhuY 1 lnll i

a =SS0 4= 7o

=
s
| 1 Illl‘?.e A 119"’ " 11111'1 1
= =0 pp.o=e

sio s2o RS Sao 150 =S

Naphthalene <. (11-3) J<a

P. grandiflora g\wal) 3,5 @il (gpadl) gall Al galiiual) 3-1-3

t JUIE ooy lSHa 4 bl 13g] (gl giall JgliV) (aliiall ekl
Benzaldehyde, Cyclohexene, 1-methyl-4-(1-methylethenyl)—, (S),

Benzeneacetaldehyde, Cyclohexanol, 1-methyl-4-(1-methylethenyl)—, acetate

13,302 ,8,457 8,103 ,6,509 : JUIS Jsaal) aoea SSyall aia¥) (a) IS
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) el Jag 6,509 sa5 dlaial o0y Ji Benzeneacetaldehyde <<yl Jau
s49 Cyclohexanol, 1-methyl-4—-(1-methylethenyl)—-,acetate <l Slaial
Qonpelae ) Lk 55 Al W3S)55 Abal) Loinnky LSl el calas 13,302

(6-3)(5-3) Jslaal b iy LSy il illy shaall cilalgaaly) N i g i

Cyclohexene, 1-methyl-4—(1-methylethenyl)—,(S) K Fuws Sl e
Gloanall (e W ey byl slae b 4l Limonene (isedlls Liad awsg
Ma ISy A Aial by dmge Y a J5ullS) a5k WS (Novais e al., 2024)

.Benzaldehyde (\S duws Sy (8l L, C. albicans (Nguyen et al., 2023)

gl Al paliiuall GC-MS ) Julas gﬁ gy Axiliasl) Gl yal) (5-3) Jsadl
P. grandiflora o\l (gpail)

Peak Retention Area %Total | Prob% | M.wt Name

number | time (min)

1 6.509 2.935e+7 | 18.856 | 73.1 106 Benzaldehyde
2 8.103 1.966e+8 | 29.432 | 17.1 136 Cyclohexene, 1-methyl-4—(1-
methylethenyl)—, (S)
8.457 7.889e+7 | 20.988 | 75.8 | 120 Benzeneacetaldehyde
4 13.302 6.088e+7 | 19.849 | 16.7 | 196 Cyclohexanol, 1-methyl-4—(1-

methylethenyl)—, acetate
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gall Asasl) Laliiudl GC-MS Jias ‘,A Ly dnibiansl) CiliSpall Cininal (6-3) Jgaad
P[] grandiflora &\l (§pail)

Aldehydes Terpenes

Benzaldehyde Cyclohexanol, 1-methyl-4-(1-methylethenyl)—, acetate

Benzeneacetaldehyde | Cyclohexanol, 1-methyl-4-(1-methylethenyl)-, acetate

%39,844 %49,281

A8 cpegill Lipadl) sl Alsal cilualiivual) (s AS ik datliasl) clSyal) 4-1-3

P[] grandifloray P[] oleracea d.)\

Sl Gn ASHde clShe 3 s o) cuegill Adgasl cilialitaall Zudall gl

M il cpegill G sl

Cyclohexene, 1-methyl-4-(1-methylethenyl)—,(S), Benzeneacetaldehyde,

Cyclohexanol, 1-methyl-4—(1-methylethenyl)-,acetate

Al 40V ALSHall P. oleracea g sill (spadll eiall )i (o A
Linalool, Terpinen—4-ol, q—Terpineol, 1,3,7-Octatriene,3,7-dimethyl

(7-3) sl 4 meage LS5 ,Benzaldehyde $all #luall a5 il 2y Ly
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P. cldl (guadll gall Jsasl) paliiual) @ A idal) dxilbansl) GlSyall (7-3) Joan
P. grandiflora &l (gpadl) gall Agasl) (aldiual) 2 Oferacea

bl LSl P. oleracea | P. grandiflora
V.
Cyclohexene, 1—methyl—4—(1— + +

methylethenyl)—,(S)

Benzeneacetaldehyde + +
Linalool + -
Terpinen—4-ol + —
a—Terpineol + —
1,3,7-Octatriene, 3,7-dimethyl + —
Cyclohexanol, 1-methyl-4-(1- + +

methylethenyl)—, acetate

Benzaldehyde - +

65




4585l g gLy

G Suadl)

Spadll gall dufsadl) claliiual) (S idal) dailiat) cliSpall 5-1-3

P. grandiflora g3\l s} ¢ally

P. clal ggill dupaadll ehadl 3 adl) clealiioall Al dudyall ¢yek)

i ASHihe QS 3 29a9 grandifiora

Benzaldehyde, Cyclohexene,1-methyl-4—(1-methylethenyl)—,(S)

Cyclohexanol,1-methyl-4—(1-methylethenyl)-,acetate

((8-3) Jsaall 8 LS dupll ohal) & Naphthalene 5 Linalool ¢uSyall asay i) Laiy

waldiually (gpadll gall Jsasl) palidual) G Ailasl) GlS)al) o 43 jlia (8-3) Js>
P. grandiflora o\l sa3) ¢l Q,J | gasl)

< bl LSy P. grandiflora P. grandiflora
F. V.

1 Benzaldehyde + +

2 Cyclohexene, 1-methyl-4—(1- + +

methylethenyl)—,(S)

3 Linalool + —

4 Naphthalene + -

5 Cyclohexanol, 1-methyl-4—(1- + +

methylethenyl)—,acetate
6 Benzeneacetaldehyde - +
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VL e n L Al lSyall & cADEAY) Ll Al #5 e ol

P. il gradll gall (8 aie @l ol 4 alSall cabia) 3 clall gl g0
il (gl o)) 15,53 3 (2020) ,Husnawati ef al. duly Xl W g grandifiora
Jas3 clme V) o2 (sS4 dlnal @llia by Aalall eliac¥) Gl o35 Ciidy Jondlly
P. grandiflora s\l sl ) el il sda o) LS ¢ o) laliasS Lgilaaliti
Lilgall Slapdail) 3 lSHall o8 alodind dulSly addall goull (Say e P. Oferaceas
ShSie (30 it Lo (1 1abiies) Lika Lehsiat Askall ¢ls) Jes e 8 Jladll Laygo GliiSy

LAbeS

I

Inhibition Study dda it 4),al 2-3
Ll Glaliiual) o) ) 4yiaall dahall P lgale Jgand) 2 Al bl ciedS
C. 5uadll s anity 8538 el P. oleraceay P. grandiflora )yl ad (e gll 41 4a<)g

-P. mirabilis Ly s Lt & S, albicans
P. gsill ddgilisally duilal) cilaliiuall 4 fnl) ddledl) jlad) 1-2-3
C. albicans 5,.Al e oleracea

4l P. oleracea <l & yadl) eliadl dgla) claaliioad) (b duhall mil o ekl
O a8 ddayds dleld Jofarle 80 S5l ekl 3 C. albicans syedl) v dille Loyt dllad
U Ll an 18,00 Al S5 Jamo OIS Jofaile 60 S50 ads me 24,00 Lositl) S8 Joes
(9-3) Jsaalls meage LSy cdusgyaall Bpaasd) aum lads aa o dofaile (40,20 ,10 ,5)

(1-3) daslly (12-3) J<ally
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C. spadll o P. oleracea ol Al paldiual) (e dilidall 5l 85 (9-3) Joss

Fungal Mean of inhibition zone (mm)
type In contrast Comparison Concentration | Concentration | Concentration | Concentration | Concentration | Concentration
to distilied Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/mi) (60mg/ml) (80mg/ml)
water (0.00)
mg/ml
Candida 0.00 8.00 0.00 0.00 0.00 0.00 18.00 24.00
albicans
Antifungal activity of aqueous extracts from P. oleracea
30
S
é o5 24
[}
S 20 18
N
<
215
2
< 10 8
£
S s
8 0 0 0 0 0
20
In contrastto  Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)

(0.00) mg/ml

£37 Bl dayn sl (e delu 48 2o albicans

Jae e dihde 3805 P. oleracea gsill Sl paliiwall 5l Sl Llad) (12-3) J<s
C. albicans sp.dll sa
C. 3aaall sai Jaea o dibine 385 P. Oferacea gsill Sl jaldiaal yib (1-3) sy

albicans

Baedll aim Audayfiil) 4laill P. oleracea culul Lpeadll ehiadl it Galiid) gl

Smg/ml i

( NS

Nystatin 100000 11U ]

60mg/mli
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G Suadl)

60 S e ae 10,00 &by ae 12,00 Jaufil) [k Jsee gl us (ofaile 80 S5:S01 xie
Jsially crangn LSy et aum i st o Jofpide (40,20 10 ,5) S0l Ll Jofpile
{(2-3) Aaslly (13-3) J<ally (10-3)

bpadll e P. oleracea clil Asasl) paliiual) (o diidall )l il (10-3) g

Fungal Mean of inhibition zone (mm)
type In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0-00) mg/mli
Candida 0.00 8.00 0.00 0.00 0.00 0.00 10.00 12.00
albicans
837 8 dayy uaall (e delu 48 2 C. albicans
Sl dabiia I3 P. oleracea gsll sl Galiiad) il bl badl (13-3) J<a
C. albicans syeAll gai Jara
Antifungal activity of methanolic extracts from P. oleracea
14
12
T 12
E 10
g 10
R 8
c 8
i)
2 6
=
° 4
S
S 2
0 0 0 0 0
0

In contrast to
distilled water
(0.00) mg/mi

Comparison Concentration Concentration Concentration Concentration Concentration Concentration

Nystatin

(5mg/ml)

(10mg/ml)

(20mg/ml)

(40mg/ml)

(60mg/ml)

(80mg/ml)




dEBlial) g gLl

Gl Juadl)

80mg/ml

10 mg/ml
.« /f
e vl
e

Bppadll gai Joaa o dilida 5S35 P. Oleracea g oill Jsibual) paliiall il (2-3) dasl

C. albicans

Sluall paliidl e 353 8 P. oOferacea il Sl paliiidl o) (o 45l xie
RS aie (ae 10 (N 18) 5 cda/pike 80 xie (e 12 1 24) Llall 3SIA) & Coaall )

Camparsion of antifungal activity of P. oleracea: aqueous vs

30

25

20

15

10 8 8

Mean of inhibition zone (mm)
[0,

0

methanolic extracts

24
18
12
10
0 0 00 00

In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration

distilled water
(0.00) mg/ml

Nystatin

(5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)

W aqueous extracts M methanolic extracts

(14-3) JSAL mange sa LS5 aofarle 60
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A diliie 3SIn P. oleracea gsll Jsaslly ) Galiical i o 4)ke (14-3) IS4
C. albicans syl ga

o8 am Jadil) 5 Vi) Galiioed) L Gsity lly Al Casadl o Sl s20 im Y
(Arehkeshan ef al., 2024 ; Al-Quwaie ef al., i) lgiag ‘éjw\ saliindl Ao 5yl
.2023)

el Ay il (oamy Lgie Allad A0l liSpe 40 Culd 8 L) (gginall () ) &l agny
oo hSie Bpie ia o)) (2015) ,.Zhou ef al. aag 3 LpSilly cbyladll e hadie il
e hsilad) sliall Gagius cilaslally P. oferacea Sl paliid) 3 4513 colalal)
lele Jeaniiall dxiluasll LS Hally (Sulaiman ef al, 2022) byhilly LKl (g0l (jaaall
Cyclohexene, 1-methyl-4~(1-methylethenyl)— l4iag (GC-MS)Jl (10 duhyall o283
Novais ef) ciliauall s c¥ e Jleg clylaill sleas 586 4l cpisadll Lead s ,(S)
C. albican vz XXy o)< daual Lllug dinse SVl aia JoullSll ae 3l WS (ak, 2024
iy 090 Sl 13¢1g Benzeneacetaldehyde ol <<5ally .(Nguyen ef al., 2023)
LS. ((Amin et al., 2017 A. carbonarus ¢\x:\l &) Slyladlly C. albican syual) s
Biernasiuk and ) (gseill ciliaall ¢1a Laguad s 50eall aa slias il 4l Linalool o
Morcia et al., L,iSully clyhill sliasS Llis 41 Terpinen—4-ol Ll .(Malm, 2023
(Jing ef al, il sleass jiledll alia 1)s0 el o~ Terpineol (<yalls ,(2012)
.2015)

GLSpall bl €50 ) Al Ayl 8 Lol Ul daes g iyl 8 o) (g3 8
L83 Spe 2l ) sal sy cAusli Ausig giha algal I cbilal) it e Aaill) Alladl)
Ddas 28 pal) L30d) 8 Alg el A yladll ADLA) Gacead Gy ilig Kaall aliae Jalds il sld)

lsinall e ALl Galitiall Lovas SiST Lglang 38 Ciling (g)a alga] (e 4l (rapes W
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P. g5ill Lgitisally Ayilal) claliiuall Layin) Llad) Lad) 2-2-3

P. mirabilis Ly Je oleracea

il Al P. oleracea il duyiadll ehad Sl Galiiedl Gl Al m5ls ek

Loadill i Jaee Al Akt Al Jufpile 80 35 gkl 31 P. mirabilis La<dl e ddauis
ol mo 22,00 alasfts ;L8 S aly At illai Lgll Jofaile 60 3S5ly mo 28,00
10 ,5) 8L S0 L) ao 9,00 Jandtl L8 i &l Cum Jofile 40 S ) Adladl
(15-3) Jlly (11-3) Jsaall pease LS5 cLASl acn bl AllE gk o) Jofoile (20

{(3-3) daslly

P. bl dpadl) efiall Al paliiual) (e daliaal) 5uslal il (11-3) Jgss

Bacteria Mean of Inhibition zone (mm)
type
In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Ciprofloxacin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml 10mg
Proteus 0.00 8.00 0.00 0.00 0.00 9.00 22.00 28.00
mirabilis

Antibacterial activity of agueous extracts from P. oleracea

28
22
8 9

In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Ciprofloxacin  (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/mi

= = N N w
&)] o (&) o (&) o

Mean of inhibition zone (mm)
o
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237 Bla dayh Guaall (e 4l 48 2 P. mirabilis L i< vz oleracea

Sl dabss 58I P oleracea g sl AW paliiall il ) ki) (15-3) J<a
P. mirabilis 3 s<) & jaativall gad Jars

Cpanicad) sai Jans o diida 3815 P. oleracea g sll Sl paliied) G (3-3) dagl
P. mirabilis i)

48 & Sl aaliiie ae P Oleracea Sl Jsliuall paliiea) 56 gl
J8) S 41 e 28,00 Jandil) lad Jane iy Gum Jofpile 80 Sl vie LSl aua A daydul
Alss Ll Hld Jaes aly Cua Jofprle 60 S5l vie Slall (el (o Loy 4lled
S s Adads Adled gl ek ol alefarle (40,20 ,10 ,5) Gazaall 3S1 Ll as 12,00
(4-3) A5l (17-3) (16-3) ol<illy (12-3) Jsaall mage ga WSy

P. bl Lpaadl) efjadld Agilinal) paldial) (e dalidal) 5u)il) ili (12-3) Jsas
237 Bl Aoy (uaal) (e Aol 48wy P. mirabilis L i<\ vz oleracea

Bacteria Mean of Inhibition zone (mm)
type In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled Ciprofloxacin (Smg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)

water (0.00)

10mg
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mg/ml
Proteus 0.00 8.00 0.00 0.00 0.00 0.00 12.00 28.00
mirabilis
Antibacterial activity of methanolic extracts from P. oleracea
30

N
ol

N
o

Mean of inhibition zone (mm)
= =
o (¢)

(&)

28
12
8
0 0 0 0 0

In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Ciprofloxacin (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml

Sl ditiie S5 P. oleracea gsill Jsilind) Galiidl yll jld) ladl) (16-3) J<s
P. mirabilis & i< & jaativeall gad Jars

NS

80 mg/ml
Smg/ml
10mg/ml 60mg/ml
40mg/ml
20mg/ml

Ciprofloxacin 100000




4585l g gLy ) Juadll

N
(¢}

N
o

=
o

Mean of inhibition zone (mm)
o &

0

et Jane o dibiaa 3SI5y P. oleracea g sll gl paldiad) 5l (4-3) dag
P. mirabilis 3,5 &) yaxiodl)

Camparsion of antibacterial activity of P. oleracea: aqueous vs
methanolic extracts

28 28

22
12
8 8 o
0 0 0 O 0 0 0 0 IO

In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Ciprofloxacin (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml

m aqueous extracts  ®mmethanolic extracts
P. oleracea g s\l Jgitudlly Sl paliiad) Hil Sl Lhadll (17-3) J<s
P. mirabilis 3,5 & peaiiall gai Jane Ao dabida €05,

oY) s L) palitied (56 8 ARl cluhall i ae Bllal) dudl) mil s o
dh B duhall a8 lall delyy cagyls M Gl (S By P mirabilis LiS) s Ll b
slall (A s (Al Lkl LSl S5 e un I Al Dl gk ) Sleal)
Alad lglas Laa (lughall mrny clisalid cBoaaiall GlpSull cduinl Galea) (digac aleal)
@l Jlaall o @) 8 sl dips gha dea) e Al uzapan Wl ¢ LSl Buedll s
oA gl iy Akl clalitaal dlaiu) ST lglaas B llg ¢ LasY) @y Sdl
eDadl) S k) Ayl AT S 3 Sy palited) a5 8 D) ) sop B
.P. oleracea <\il 4 =i
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L yadl) efiadd A giliaally duilal) cilualituall Ldandnl) ddledll jlus) 3-2-3

dafpike 80 S5l xie P. grandifiora S\al (spadl) eiall Al Galiiedl ekl

C. albicans 3,.d JAe P. grandiflora <\l

Jafarke 60 35Sl e 20 9,00 ilis ae 14,00 sl C. albicans syuedll s s i Jass

sie ae 3,00 alis e 5,00 dastit) i Jiee il Cum Jofcke 40 550 i il il

riase s LSy Bpadl) aim Joadt (sl helis o Uefpie (105 5) il Ll Jfpile 20 550

(5-3) daslly (18-3) JSally (13-3) Jsaall

P. il dpadl) efadl Al Galdiual) ¢pe daliaal) Suspal 80 (13-3) Joas
837 3l dayd (paall (e delu 48 2 C. albicans swil) v grandifiora

Fungal Mean of inhibition zone (mm)
type Comparison | Comparison | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration
with distilled Nystatin (5mg/ml) (10mg/ml) (20mg/mi) (40mg/mi) (60mg/mi) (80mg/mi)
water (0.00
o
Candida 0.00 8.00 0.00 0.00 3.00 5.00 9.00 14.00
albicans
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Mean of inhibition zone (mm)

A=Y
(o2}

=y
o

[EnY
N

=
o

oo

(o2}

I

N

Antifungal activity of aqueous extracts from P. grandiflora
vegetative parts

14
9
8
5
3
0 0 0 I

In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml

P clal (gpamdl) ghall Skl paliiwdl Ldawill 508l bl labad) (18-3) J<a

NS

80 mg/ml
Smg/ml
10mg/ml 60mg/ml
40mg/ml
20mg/ml

Ciprofloxacin 100000

C. albicans sy.All s 1 grandiflora

S . grandifiord: Sl gyaddl el Sl palited] Llolill 3 (5-3) das!
C. albicans sy.All gad dca dalia
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Jus gl Cun C. albicans seal)l s Slall W) paliied) e Jofprle 80 3850
sie 20 8,00 5 Jeo/prle 60 3K vie ae 16,00 Lol i Jana dlig ae 24,00 adayis s
LS5 Jafarla (20,10 ,5) 2dld) 380 vie Do ddlad ol cllia (S alg Jofpile 40 S5
(63) Assllly (19-3) J<ally (14-3) Joaall mase 9o

P. bl dypadll ehadld Agilial) aldiual) ¢e daliaal) 5upa il (14-3) Jgss

Fungal Mean of inhibition zone (mm)
type Comparison Comparison Concentration Concentration Concentration Concentration Concentration Concentration
with distilled Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
water (0.00)
mg/ml
Candida | (.00 8.00 0.00 0.00 0.00 8.00 16.00 24.00
albicans
Antifungal activity of methanolic extracts from P. grandiflora
vegetative parts
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Mean of inhibition zone (mm)
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24
16
8 8
0 0 0 0 I

In contrast to
distilled water
(0.00) mg/ml

Comparison Concentration Concentration Concentration Concentration Concentration Concentration

Nystatin

(5mg/ml)

(20mg/ml)

(20mg/ml)

(40mg/ml)

(60mg/ml)

837 3l dapd (paall (e delu 48 xu C. albicans s.al) v grandifiora
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P. il (spadl) giall Joitiall paliieall bl 5paall Stall abdall (19-3) J<a
C.albicans s)uAll st dia dida Sy grandifira

Smg/mil

10mg/ml

20mg/mi

Nystatin 10000010

80mg/ml

60mg/mi

40mg/mil

8hu P. grandifira <l (gyaadll giall Jeilaal) Galiioall kil 5,00 (6-3) da4!

C. albicans syl gai dca 44l

S paas b Al Galial e dadil) ST Bllad JsaSl) Galinaall gl

AL Ll ) el e 8 Al lSpall o I ek elldy Sl aliiedl 45jlee Alladl

dh A ontiall dallad anllad cijglan Mg Bpedldl 83gl saliae 5S5 Jeiluall & oLl e

JSElL amge s LSy ¢ oanhn Bad sliaaS daladind GulSa) aey laa can 8 alanfti Hld Jana

P ol Jeld) paliiedl ol (2025) Mushib ef al se i gl o2, ,(20-3)

B2l GUayall sliaag LyiSilly 5500l slas 58 grandifiora
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Camparsion of antifungal activity of P. grandiflora: aqueous vs
methanolic extracts for vegetative parts

8 8

In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Nystatin (5mg/ml) (10mg/mlL) (20mg/mlL) (40mg/ml) (80mg/ml) (80mg/ml)
(0.00) mg/mlL

M agueous extracts m methanolic extracts

bl il giall ‘._?let'gdb L”;Ld\ Onaliiieall duday il 5500l Sl Llidl (20-3) <

C. albicans sy.All g 1 ddida S|y P. grandifira

L yadld) ol A gilially duilal) cilualidionall ddauinl) Adledl) jlodl 4-2-3

P. mirabilis \ i< e P. grandiflora ol

aa Jsladl paliied) e S By P, grandifiora il Sl paliied ekl
AL On o e 28,00 Ll 1 Jsea a4 3 Jufaile 80 S5 i P, mirabilis LS

Slall paliiul AllXS Giig ae 26,00 3SAI (e vie  Jgilisal) Galiioall Japfll jld Jaea
Ll i Jaee il Can S50 108 die i) paliiadl e Jofpile 60 S5 xie S

81



4585l g gLy

G Suadl)

LSS Adafil) A0 coslas . Joiliall Galiiendll as 18,005 Sl paliiesall as 20,00
10,00 L) 5ld Jaae aly Gus Jafpale 40 3850 v Jgilially Sl realiiuadl jLasy)
Gallad (gl Asilisally Sl pealiiond) IS dofpale (20,10 ,5) SSball (b ek ol ae
(22-3) (21-3) JEaY1s (16-3) (15-3) culsandl b memge 58 LSy . Lgul) i Ak
{(8-3) (7-3) wtsslly (23-3)

P. bl dipadl) efadd Alal) aldioal) ¢e dalaal) Suspal 80 (15-3) Joas

837 Bl Aoy Guaal) (e dslu 48 s P. mirabilis L iSY) va gradiflora

Bacteria Mean of Inhibition zone (mm)
type Comparison Comparison Concentration Concentration | Concentration Concentration Concentration Concentration
with distilled Ciprofloxacin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
water (0.00) 10mg
mg/ml
Proteus 0.00 8.00 0.00 0.00 0.00 10.00 20.00 28.00
mirabilis
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S0gm I
3 _
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2
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Mean of inhibition zone (mm)
=

[Smg/mll [ N5 I

Ciprofoxacin
Smg/ml

0 l
0

In contrast to

distilled water Ciprofloxacin

(0.00) mg/ml

Comparison

I B ]

Concentration Concentration Concentration Concentration Concentration Concentration
(5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)

0 0 0

A ddide 3SI5 P. grandifiora gyasll gall Sl (aliiall Lol 50l (7-3) dagl
P. mirabilis Lyl gai

P. il Lipadl) efiadld Agilisall Galiiual) (o dalial 5 86 (16-3) Jsss
837 8ha dayh (uaall (e dslu 48 2 P. mirabilis L i<\ sa gradiflora

Bacteria Mean of Inhibition zone (mm)
type Comparison Comparison Concentration | Concentration | Concentration | Concentration | Concentration | Concentration
with distilled | Ciprofloxacin (Smg/mt) (10mg/mi) (20mg/mi) (40mg/ml) (60mg/mi) (80mg/mi)
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water (0.00) 10mg
mg/ml
Proteus 0.00 8.00 0.00 0.00 00.00 10.00 18.00 26.00
mirabilis
Antibacterial activity of methanolic extracts from P. grandiflora
vegetative parts
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In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Ciprofloxacin (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml

P clal (gpmall siall JJsilisddl Galiiosall kil 5 Sl Lbad) (22-3) J<a

Ciprofloxacin

Smg/mi
40 mg/ml
20 mg/ml
60 mg/ml
10 mg/mli
80 mg/ml

S mg/ml
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P. mirabilis Ly sai s ddiaa 3SI5  grandifiora
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P. mirabilis L 1l gal

Camparsion of antibacterial activity of P. grandiflora: aqueous vs
methanolic extracts for vegetative parts
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In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Ciprofloxacin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)

(0.00) mg/ml

maqueous extracts  Emmethanolic extracts
all Jgilially Sl paliionall bl 58l o 2l iy i (23-3) <
P. mirabilis Ly gt vm daida €I P. grandifira Sl (il

605 Jofarle 80 oSl b Sl alivd) o S Sl Galiied) G
Ciprofloxacin slgall dullad xe Joilually Alall Gualiical) S Llled co)lis (s B Jofpile
Ll e bl oda 3 LS Sladl) Llaall le aim jd5e 1ay dofpile 40 S50 xie

P. grandiflora o\l Sl aliied) o) 19,83 3 (2024) ,Drobysheva and Ostanina
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Camparsion of antifungal activity of agueous extracts of vegetative
parts: P. oleracea vs P. grandiflora
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In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water ~ Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml
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mP. oleracea ®P. grandiflora
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Camparsion of antifungal activity of methanolic extracts of
vegetative parts: P. oleracea vs P. grandiflora
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In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water ~ Nystatin (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml
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C. albicans s,A\\ xaa P. grandiflioras P. oleracea (e ¢\l & yaidll

Aalal) eladl A gliall lalitial Adayil) )0l (&3 )lke Aly Jabade (25-3) J<a

C. albicans s,A\ 1 P. grandifioray P. oleracea  ye s\l 4 yaill
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Mean of inhibition zone (mm)

Mean of inhibition zone (mm)

Camparsion of antibacterial activity of aqueous extracts of
vegetative parts: P. oleracea vs P. grandiflora

30 28 28
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10 8 8 9
5
0 O 0 O 0 O 0 O
0
In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water ciprofloxacin  (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml
mP. oleracea ®P. grandiflora
Anlal) el Lol cilaliiuall Ludainl) 5l o Al 43)leall by Labis (26-3) J<a
Camparsion of antibacterial activity of methanolic extracts of
vegetative parts: P. oleracea vs P. grandiflora
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In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water ciprofloxacin  (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml

mP. oleracea mP. grandiflora

P. mirabilis Ly s P. grandifloras P. oleracea (ye sl 4 yaill
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Al el Adgilial)l lealituall Lulail) 30l ¢y Anlad) 45)Rall Sy Jalada (27-3) J<a
P. mirabilis Ly v P. grandiflora 5 P. oleracea (e g\l 4 yaill

Ail) sadl A gilially duilal) clalidoall ddauiil) Adlad) jlad) 5-2-3
C. albicans 3,.A JAe P. grandiflora <\l

C. spaall xa P. grandiflora il ipal el claliiod Luhall gt okl
ra Jofpike 80 S5 ve Sl paliiedl o Jsliad) Galiiedl St By albicans
o vie S paliiedl 5 ae 24,00 st Galiiod] byfill ki Jaee gl 3 5yl
sl Galitied) e peall a8 O S Galiiadl Gsi (Sls ,ae 22,00 S5
oaldiual) Jaufn jlad Jas lein s 12,00 adasin a8 Jaeae s Cus Jofarle 60 2S5l e
@l Jafarle (40,20 ,10 ,5) 5SLal 4 ek aly , 5N (ki die e 10,00 oS Jsibtisal
(17-3) Cdsaalls mage s LSy, Joadlly Sl ualiicdd) ST Saeal) ain dplanins 440408

{(10-3) (9-3) cximsllls (30-3) (29-3) (28-3) JKavls (18-3)

P ol a3l sadl duilal) claliiua) (e dalidal) )3l il (17-3) Jsas

837 3l dapd (paall (e delu 48 2 C. albicans i) s grandifiora

Fungal Mean of inhibition zone (mm)
type Comparison with Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml
Candida 0.00 8.00 0.00 0.00 0.00 0.00 12.00 22.00
albicans
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Antifungal activity of aqueous extracts from P. grandiflora
floral parts

22
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In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Nystatin (5mg/ml) (20mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml

Al ehadll diae €17 AL Galiioadl ) 538 (s Lalaie (28-3) U
C. albicsns sy.All vca P. grandiflora <\l

60 mg/ml

80 mg/ml 40 mg/ml
NS Nystatin 100000 IU I

20 I
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C .albicans syaill v

P. il A3 efiadl A giliall cilaaliiuall (e il sl il (18-3) s

837 8 dayy uaall (e Aol 48 2 C. albicans 5y s grandiflora

Fungal Mean of inhibition zone (mm)
type Comparison with | Comparison | Concentration | Concentration | Concentration | Concentration Concentration Concentration
distilled water Nystatin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)
(0.00) mg/ml
Candida 0.00 8.00 0.00 0.00 4.00 6.00 10.00 24.00
albicans
Antifungal activity of methanolic extracts from P. grandiflora
floral parts
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In contrast to
distilled water
(0.00) mg/ml

Comparison Concentration Concentration Concentration Concentration Concentration Concentration

Nystatin

(5mg/ml)

(20mg/ml)
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Camparsion of antifungal activity of P. grandiflora: agueous vs
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methanolic extracts for floral parts
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In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration

distilled water Nystatin
(0.00) mg/ml

(5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (80mg/ml)

Eaqueous extracts  ®methanolic extracts
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C. albicans syl va grandiflora

P. il sm3ll eiall Jeiliadly Slall raliiuall Loyl 5ymall St kbaall (30-3) JSa
C. albicans sy.ill s 1 ddda 3S)yu grandifira

P. grandifiora <l g3 gall Jeitdl Galitall Boi dalall duhal) il gl

Sl aldiid) g by cJafarle 20 2S0 cis oyl paiad @iy Sl paliiaddl e
o Dyaand)l S 88 e Ju 1as,defpake 40 S5 sie Ll e clall gl sal
Sl il e 55 Lea (sdl (S8 Gpldll L4A0 jlan Gl e Jitiaall (alii)
ool Jladl i Lo 1aag Nystatin slsall Lot 2llad e Jgibinall aliied) (3sing cash Alladl
o 3 13y L S e aaia Tl 558 o ) g5 ¢Sl Jadtl) 3 Jeine S o5k
slae P. grandifiora <l Jstudl paliswdl o€ 4 (2024) .Salahuddin et al,
Giginl Bl el o8 GC-MSUI Sleay Shasl) dlaill syelal L gy LSy 8yesll
e ol Sy Leady (Biernasiuk and Malm, 2023) sueall slae say Jollilll e
Baesll slaeS o0 laallidl (Shaly (Sari et al., 2022) smeall sliaeS Jony YY)

ClaliasS aa)3B Bygemr Jaad LS5l s2ay (Ullah et al., 2015) 52uSMU sliaey Lyasill
LSy yiled

A3l eladl A gilisally dilal) claliioall ddauinl) el jLas) 6-2-3

P. mirabilis Ly JAs P. grandiflora il

e s P. grandifiora il Lya3)) e5ad 4 silisall cilealiiuall o) daball i ¢yl

Jara iy Gun Jafpile 80 S5l xie P mirabilis LK) vca Lol 8 4kl cilaliiul)
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bl alig ae 5,00 Jlatey Inpill jlad Jaee jeds Jofarle 60 S5l dicg o 25,00 Lofil) L
sie a0 3,00 5 Jofaile 20 S s ae 6,00 5 Jofpike 40 5 i e 10,00 Jasiil
ol Jane S s (B, LS aum Ut ol el ol Jof aale 5 5l Lol Jofprle 100 5853
18,00 &l us P. mirabilis Sl s cilall Lal elad 4ol cilialanieally &) Ll
Lol ld Jaee (s5bey Jofpile 60 5:S0 xie ae 14,005 Jofasle 80 S5 vie ae

i W ae 10,00 &b s Sl Galiioad) e dofprle 40 5850 2ie Sl jaliieall
=3) Calsaall miage 5o LSy, Ll aia Unaits (6l ek b Ja/pile (20,10 ,5) Sl
(12-3) (11-3) csasllly (32-3) (31-3) clalls (20-3) (19

P il sl efiadl duilal) clalitual) (e ddlidad) sl 580 (19-3) Jsas
837 Bha daun ) (e 4l 48 2 P. mirabilis \ iSd) sa grandifiora

Bacteria Mean of Inhibition zone (mm)
type Comparison Comparison Concentration Concentration Concentration Concentration Concentration Concentration
with distilled | Ciprofloxacin (Smgjmi) (10mg/mi) (20mg/mi) (40mg/mi) (60mg/mi) (80mg/mi)
water (0.00) 10mg
mg/ml
Proteus |  0.00 8.00 0.00 0.00 0.00 10.00 14.00 18.00
mirabilis

Antibacterial activity of aqueous extracts from P. grandiflora floral
parts

]
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18

=y Y Y Y
[i+] P @ o]

Mean of inhibition zone (mm)
® o

o] o] o] o]

In contrastto Comparison Concentration Concentration Concentration Concentration Concentration Concentration
distilled water Ciprofloxacin (5mg/ml) (10mg/ml) (20mg/ml) (40mg/ml) (60mg/ml) (BOmg/ml)
(0.00) mg/ml
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il ehadl dalide 3l Sl Galiteall Dbl 58l Gy Sl labda (31-3) J<a
P. mirabilis Ly s P. grandiflora <\

S mg/ml NS

80 mg/ml

10 mg/ml

60 mg/ml

20 mg/ml

Ciprofloxacin

Smg/ml

P, clal il el ddide 38055 Sl paliioad] ddaginll 58 cpn (11-3) das)

P. mirabilis Ly sea grandiflora

P ol sl efadl A siliall claliiuad) e dalaal )al 8l (20-3) Jsas

837 Bla daun uaal) (e sl 48 s P. mirabilis \ iSd) s grandifiora

Bacteria Mean of Inhibition zone (mm)
type Comparison Comparison Concentration Concentration Concentration Concentration Concentration Concentration
with distilled | Ciprofloxacin (5mg/ml) (10mg/ml) (20mg/mli) (40mg/mli) (60mg/ml) (80mg/mi)
water (0.00) 10mg
mg/ml
Proteus 0.00 8.00 0.00 3.00 6.00 10.00 15.00 25.00
mirabilis
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Antibacterial activity of methanolic extracts from P. grandiflora
floral parts
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In contrast to Comparison Concentration Concentration Concentration Concentration Concentration Concentration

distilled water Ciprofloxacin
(0.00) mg/ml

(5mg/ml)
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P. mirabilis Lyl s P. grandiflora <\al 43
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P. mirabilis <\ s grandifiora
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Camparsion of antibacterial activity of P. grandiflora: aqueous vs
methanolic extracts for floral parts
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P. mirabilis Ly<id) sca P. grandifiora <l sl e5adl dabiae

Scanning Electron Microscope Study (SEM) 4uawall 4u)all 3-3
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SUMMARY

SUMMARY

The two plant species Portulaca grandiflora Hook and Portulaca oleracea
L. were identified and compared based on their chemical and
micromorphological characteristics under the influence of heat stress and the
characteristics of alkaline soils common in Iraq. Seeds of both species were
sown in plastic pots on 5/4/2025. The seeds were obtained from the nurseries of
the Abbasid Shrine and from one of the orchards in Karbala. They were
collected during the flowering period on 25/7/2024 for P. grandiflora and
25/9/2024 for P. oleracea. Part of these plants were used as crude alcoholic
extracts for chemical analysis using gas chromatography-mass spectrometry
(GC-MS), and the other part was used to test the inhibitory activity of
methanolic and aqueous extracts of the two species against pathogenic isolates
of the yeast Candida albicans (C.-P. Robin) Berkhout and the bacterium Proteus
mirabilis Hauser.

Part of the plant material was used as crude alcoholic extracts for
chemical analysis using gas chromatography-mass spectrometry (GC-MS). The
dry floral and vegetative parts and pollen of both species were scanned using
scanning electron microscopy (SEM) to detect variations in the qualitative
characteristics of the epidermis of the floral and vegetative parts and pollen of
the two species. The study revealed differences in the chemical content of active
compounds and some fine morphological characteristics of the two species
exposed to heat stress and alkaline soil conditions. The results of the study of
the fine morphological characteristics of the epidermis of the vegetative and
floral parts of both species, using SEM, showed clear qualitative variations of
taxonomic importance under heat stress and alkaline soil conditions compared
to previous studies that were not exposed to similar environmental conditions.
The leaf epidermis of P oleracea was characterized by irregular cells with
prominent wavy walls and a fine granular pattern, while in P. grandiflora it was
characterized by irregular cells ranging from polygonal to oblong, with straight
to curved walls and a coarse granular pattern. The stem epidermis was
considered a distinguishing characteristic; The purpurea exhibited elongated
cells with thick, prominent walls and a coarse, granular pattern, while the
morning glory was characterized by irregular to elongated cells with thicker,
less prominent, and less undulating walls and a smooth to net-like pattern.
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The upper petal epidermis of purpurea also displayed a transversely
striped net pattern, compared to the morning glory, which had a striped pattern.
In the lower petal epidermis, the pattern distinguished the two species, being
slightly to coarsely striped in purpurea and transversely to net-like in the
morning glory. The lower sepal epidermis of purpurea had a coarse, granular
pattern, while it was smooth and striped in the morning glory.

The characteristics of the pollen grains demonstrated a clear difference
between the two species; in purpurea, they were characterized by a high density
of grains and spines with few pits, while in the morning glory, pits far
outweighed grains and spines. The anther epidermis also distinguished the two
species taxonomically based on the nature of the indented walls. The vascular
structure was wavy in P. oleracea and highly wavy in P. grandiflora.

The surface covering characteristics also distinguished the two species.
Both had non-glandular flagellated hairs covering the leaf bases and receptacle,
while P. oleracea was characterized by a lower density of papillae on the upper
epidermis, whereas the density was higher in the petals of P grandiflora.
Additionally, prismatic crystals were observed on the surfaces of the petals,
anthers, and some epidermis.

The results of the chemical analysis using GC-MS further distinguished
the two species. Seven active compounds were identified in the ethanolic extract
of the vegetative part of Perpene (P. oleracea), four in the ethanolic extract of
the vegetative part of Morning Rose (P. grandiflora), and five in the ethanolic
extract of its flowering part. The active compounds common to the ethanolic
extracts of the vegetative parts of both species were identified as (3)
compounds: Cyclohexene, 1-methyl-4-(1-methylethenyl)- (S), Cyclohexanol, 1-
methyl-4-(1-methylethenyl)- acetate, and Benzeneacetaldehyde. Most of these
compounds are primarily terpenes, aromatic aldehydes, and aromatic cyclic
hydrocarbons. The percentage of terpenes in the alcoholic extract of the
vegetative parts of P. oleracea reached approximately 74.882%, while the
percentage in the alcoholic extract of the flowers of P. grandiflora was lower, at
approximately 54.032%. The percentage of terpenes in the vegetative parts of
the latter species was similar to that in the flowering parts, reaching 49.281%.

The inhibitory activity of methanolic and aqueous extracts of the
vegetative parts of both species and of the flowering part of P. grandiflora was



SUMMARY

tested against the yeast C. albicans and the bacterium P. mirabilis using six
different concentrations (5, 10, 20, 40, 60, and 80 mg/ml). The aqueous extracts
of P. oleracea showed twice the inhibitory activity compared to the alcoholic
extracts against C. albicans at the higher concentrations, and they were superior
in inhibiting P. mirabilis up to a concentration of 40 mg/ml.

The extracts of P grandiflora showed significant variability; the
methanolic extracts of the vegetative parts were more effective against C.
albicans, while the aqueous extract was superior against P. mirabilis. The
methanolic floral extract of P. grandiflora exhibited inhibitory activity against
the yeast C. albicans up to a concentration of 20 mg/ml and against the bacteria
P. mirabilis up to a concentration of 10 mg/ml.

The study results demonstrated the effect of heat stress and alkaline soil
conditions on chemical and some micromorphological characteristics. Plants
grown in full sun exhibited greater resistance to stressful environmental
conditions, such as a qualitative increase in secondary metabolites that
contribute to resistance to adverse environmental conditions. Furthermore, the
plant's ability to retain water was enhanced by the addition of thickening agents
to its cell walls and surfaces.

Based on precise morphological and chemical characteristics and testing
of their effect on pathogens as inhibitors, the taxonomic status of the two
species P. oleracea and P. grandiflora was confirmed as belonging to the
Portulacaceae family.
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