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ABSTRACT

In this study, we worked ithe various naturalbappearing compounds isolated frdomcus rijidusvhich exhibit
phyto-constituents from leaves and stems against fdermatophytes Microsporum canis,Microsporum
gypseum, Trichophyton rubruemdTrichophyton nentagrophytesrlhe phytochemical of the stems and leaves
were exposed to GEIS analysis. The results showed highest activity against all reviewed fungal
(dermatophytes)n the cases of . mentagrophyteandT. rubrumall three concentrations tiie extract (2.5, 5
and10 mgmL-1) exhibiteda resultsof 0.00mm in the diameter of colonies, while in tbase oM. canis,once
using2.5, 5and10 mgmL-1, the diameter of colonies were 1.8525and1.00 mm respectivelyln the case of
M. gypseumthe diameter of coloniesvere 1.5,1.00and 1.00 mm for concentrationsf 2.5, 5, 10 mgmL-1
respectively. The GBS analysis othe J. rijidusparts showed the presence26f components, the list of them
are presented in this report.

Keywords: Juncus rijidus Gas chromatograpliymass spectrometry, Bioactive phytochemical, Antifungal activity.
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INTRODUCTION

Family Juncaceaeonsists of 9 genera and 3000 species with multinational distribution in the temperate and
arctic region, tropical mountains, and in cold damp pldoacusigidus species were marsh herbs usually with
thick, creeping rhizomes no intravaginal shoatsrfed, stems thick, rigid, erect,-150 cm in height, leaves
terete, pungent, inflorescence with two leafy pungent bracts,Tlawr(sen & Guest 1985grows in marshes,
shallow brackish water, and sesdline soil and can be found in a variety of moist; arel temperate climate
(Hamza2020). The Juncusplants contains important bioactive cpounds such as phenolic aciflayonoids,
sterols,terpenes, coumarinphenanthrenes, stilbenes, sterols, Luteblglucosid carotenéAbdelsamecet al.
2020) which are encompassed in the extractd atutusandJ. subulatusThe discovered active compounds
could play an essential role in the antifungal effects of the extracts, which can contain different pharmacological
procedures (Kuset al. 2016).Thueriget al.indicates that a methyl acetate extrac.oéffusud.. medulla, and
dehydroeffusol (DHEF) were recognized as its main active components agairtstiaspp. andPlasmopara
spp. (Thueriget al. 2016) Yoshihito et al. investigated thkinaspowder against. albicans.They discovered
that "the tissue conditioner involviRgincuspowder has a high significant growth inhibitory effect agathst
albican® ( Y o =thal.2bl8)t o

Three new phenanthrenagre isolated from the stem afeffusedy Zhaoet al. whichdemonstratedemarkable
antifungal activities against six agricultural pathogenic fudgrficillium dahliaeKleb, Phytophthora parasitica
Bipolaris zeicolaSclerotinia sclerotiorumGibberella saubinetiandRhizoctoniasolani Saeedet al.2019). So,
Al-Amery & Al-Garaawi studied the methanol extraft the J. maritimusleaves and stems against four
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dermatophytesTichophyton mentagrophytes. rubrum Microsporum caniandM. gypseur)) which showed

highest activity agast fungi (Shuang shuareg al. 2020).Conversely, the chemical compositionDbfrigidus

were not reviewed carefullyDermatophytosiss "a term used to expressycotic infectionsaused by a group

of fungi that mostly remain limited to the artificial lagesf the skin, nails and hair, It is an notable public health
problem because of its high dominance and associated indisposition.

The important two specie§, mentagrophyteasndT. rubrum,are the prevalent pathogens. "Therapeutic worth of
antifungals ca be restricted because of their costs and side effects. Plant extracts symbolize a potential source of
active antimicrobial agents, by the content of a chemical bioactive compounds (Porusia & Septiyana 2021; Naser
AL -Isawi 2022 Salihet al.2022 Al-Shurait & AFAli 2022).

There are many analyses such as the antifungal activibawsoniaspp. clarified against Candida isolates
(AlAmery & AlGaraawi 2020. The leaf extracts d€ynodon dactylonrOcimum tenuiflorumand bark extract of
Ocimum tenuifloum have antifungal cures for dermatophytosiEfdidermophyton, Microsporumand
Trichophyton Lee et al. 2019. So theextracts ofCoccinia indica was assessdd exhibitantifungal activity

using dermatophytes lik€andida albicans, Microsporum carasd other mycoti€ u n @.in €t al. 2013).The
biochemical components are taxonomically and chemically awfully diverse composites-aatimpnehensible
function. They are used in agricultusgjentific researchnd the human theragia et al. 2016). So, this stly

aimed to explain a syntheticugs from herbal plant extract and propolis and their effects on aforementioned fungi.

MATERIALS AND METHODS

Study area and sampling

Dermatophytesvere isolated from patients (n = 90) visited fleHussein Hospital in Karbala. The samples were
clinically spotted by dermatologists from the hospital and samples were collected from skin, nails and head hair.

Microscopic assessment

The samples were examined using methodologyAdk(n et al. 2020. The area was cleanedgith a cotton
saturatedswab with 70% alcohol to get rid of a bacteria and saprophytic fungi, followed by &kitrgpdrom

the influenced parts by a loop fertilization. Thereafter, the sample was placed on a pure glass slidepadgth a d

10% KOH and then put the glass slide cover and heat the sample on a benzene flame and examined by a
microscope for the occurrence of dermatophytes spores or hypha. Mentioned fungi were diagnosed according to:
(Szepietowski & Schwart 200Bymanetal. 2013. The phenotypic characteristics of spores and fungal colonies
along with their microscopic properties were accompanied by identifying the appearance and colour of the colony
from the bottom of the dish.

Plant extract preparation
Wahid & Jafamethodology {Vahid & Jafar 200pbwas followed in the extraction process.

Cultivated method of alcoholic extract ofJuncus rigiduson dermatophyte growth

"El-Kady et al. (1993) method were chased: The alcoholic extractlof maritimuswas merged witlSDA
cultivated media using three concentrations including 5, 10 and 15 my (thtee reficates for each
concentration). After solidifyingnedium, a hole was made at a centre of each dish by a cork borer piercing (5
mm) in a diameter with a contrskatrment. The dishes were inoculated with experimented fungus inoculum and
grown on the SGA medium for three weeks each by fixing a disk with a diameter of 5 mm in the centre of the
dish. The dishes were incubated at 25 °C for 2 weeks, then the diametemgodwing colony was measured.
Results were recorded, and the inhibition ratio was calculated using the folldikgdy et al. 1993)":

Inhibition ratio = 1100

Collection and preparation of plant materials
J. rigidusleaves and stem were provided from various spots in Iraq, then washed and dried at room temperature.
Eighteen grams of plants was powdered and taken-iml4@thanol and then filtered.
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Constituents identification of extract by gas chromatographyi mass spectroscopy (GEVS)

Phytochemical identification &¥. maritimuswere carried out b¢gC-MS analysis in a QP 2015 Plus SHIMADZU
instrument under computer designed control at- 60 eV.
MS column using micro syringe and the scanning was performed for 45 min@tdsukar2012; AbuSeraget
al. 2019).

RESULTS AND DISCUSSION

Antifungal activity

The ethanoti extract ofl. rigidusstems and leaveshibiteda highantifungal activity against. mentagrophytes,

T. rubrum, M. gypseurndM. canis. All studied fungi (dermatophytes), at three extract concentrations (2.5, 5
and 10 mg mt?) exhibited 0.00 mm in the diametecluding thecolonies ofT. mentagrophytandT. rubrum.

In the cases dfl. canisandM. gypseumwe found that the diameters of colonies at the concentrations of 2.5, 5,
10 mg mL* were 1.85, 1.25 and 1.00 mm as well1a5, 1.00 and 1.00 mm respectively (TabléThg results of
Al-Amery & Al-Garaawi onJ. maritimusagainst the same fungias in agreementith the presenstudy, while

(Sa Allaithet al. 2019 registered four new phenanthrerasantifungal agents against seven pathogenic fungi
with minimum inhibitory concentrati on. (SaMét@l)2018)al ues
found that phenanthrene derivatives showed a clagduagal activity against thetudied pathgen.

Table 1. Antifungal activity of ethanoéxtracts ofl. rigidus.

Dermatophytes Mean of Inhibition zone (mm)
(Fungal type) Concentration (mg mL™?)
Comparison 1 Clotrimazole 2.5 5 10

(0.00 mg mL? 2mg mL? mgmL? mgmL! mgmL?
Comparison 2

1 T. mentagrophytes 9.00 0.00 0.00 0.00 0.00
2 T. rubrum 9.00 0.00 0.00 0.00 0.00
3 M. gypseum 9.00 0.00 15 1.00 1.00
4 M. canis 9.00 0.00 1.85 1.25 1.00

Assessment obiochemical compounds ofl. rigidus

"The GGMS analysis of methanol extract &f rigidusleaves and stems are depicted with presence of 20
componentén Table 2. The separated compounds has different biological activities, as anxiolytic antimicrobial,
antrinflammatory spasmolytic, aiproliferative,antialgal effects and antioxidant.

Table 2.Major phytochemical composites in methanolic extract. efgidusstems and leaves.

No | Chemical name Exact Mass| Chemical structure MS formula Pharmac
Fragmentat ology
-ions
1. Methyl N-(N- 442.158745| ., ‘ . 51,65,79,91| CioH26N2040 Antioxidant
benzyloxycarbonybetal- LJlJ 3 ,108,139, antimicrobial
aspartyhbetad-glucosaminide YTy
) 182, 20,266
2. Glucopyranoside, betd- 342.116212 a7 60,73,85,10| CioH2:0:1 Skin conditioning

fructofuranosyl, alphd® 3,131,163,1
91,215,256
3. Benzaldehyde.3,4dimethoxy(4| 293.083412 ' 51,77,105 | CisHisN3OsS
5 dihydre5-methyl 5N 121,136,
188 253

281, 322
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4. Chloro(2methyloxiran2- 206.070972 5 . 57,77,91, | CgH1sClOs
yl)acetic acidt-butyl ester 119, 149,
‘ 165, 207,
S 253,284
5. | Methyl (13E,16E)13,16 294.25588 | 55, 74, 95, | CiHi02
octadecadienoate # ~3 A 109, 149,
177,205,
242
6. Mercaptel,2-propanediol 108.024501 59,77, 90, C3HgO,S Antibiotic
108
Anticancer
activity
7. 2(1-phenytethylamino )2- 208.067 . 51,77,91, | CiH1NOS Antioxidant
thioxo-acetamide — 105, 120, antimicrobial
148, 163,
175, 191,
208
8.. | methyl N 151.16 - 55, 73, 105,| CgHgNO, Fungicides
hydroxybenzenecarboximidatg . 133,151
9. benzyl reicosanoate 402.349 57,71, 91, CoHaeOs antibacterig|
8 108 126,
147, 207, antifungal
281,311
10. | (-)-Gusperimus 387.295 59, 72,86, | Ci7H3/N;O3 Antibiotics,
N T VL 100,128,18 Antineoplastic
" ) 7,212, 237,
PPN 265 Treatment of
nephritis
Hypoglycemic
Agents
11. | Pyruvaldehydgel-(diethyl 146.18 59,75,87,10| C/H1405
acetal) | 1
— ;T, TRy
8
12. | UD-Glucopyranoside,@* 504.4 60,73,85,97| CigHs016 Anti-inflammatory
Dglucopyranosy(1.fwdarw.3} \X)\i\/ ,113,126,14 ]
R-Dfructo e 5,192 Antistress
_J\ u,(/“ Antiosteoporotic
\EYJ\ Antidiabetic
cardioprotective
(15-acetyt12-acetyloxy11- 460.5 55,79,152,2| CysH3.0s
hydroxy-10-methy}7-oxo-3- 35,279,385,
13 | oxapentacyclo[9.7.0%0.051°0 400,460
41§ octadees-en-14-yl)methyl 1=
acetate Bl
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14 | 1-Dodecanaminium, N,N 336.6 _ 58,69,84,97| Ci7H3sNOsS+
dimethykN-(3-sulfopropyly, y el ,122,152,18
hydroxide, innesalt "“Q\_._/—/I 0,213
:
15 3,4,4*Triaminodiphenylsulfone| 263.32 57,83,125,1| Ci2H13N30,S
81,220,248
16 3-Isopropyt6,10-dimethyt6- 236.35 55,69,82,10| CisH240- Anti-viral
cyclodecenel,4-dione # 9,137,180,2 antibacterial
36
Antifungal
Antitumor ()
17 5,7-Dihydro-2,7-diphenyt1H- 355.3 =) 51,77,93,11| CyoH13Ns0, Anti-angiogenic
pyrrolo[2,3d:4,5 - 9,149,165,1
d'|dipyridazine1,6(2H}dione 87,224,238, Effect
267,327 .
56 321,35 Antitumor()
18 (1aR(laalpha,2abeta,3beta,6h 292.28 One, : 59,95,149,1| CisH1606 Treating
a,6abeta,8aS* 8bbeta,9R*)) - 65,193,210, neuromuscular o
Hexahydre2a-hydroxy-8b- = 233,252,29 neurologic diseass
methyt9-(1-methylethenyh @ ]2
3,6-methane8H-1,5, Ztrioxa treatment of
cyclopenta(ij)cycloprop(a)azulg S cancer
ne-4,8(3H}dione
19 O-eicosanyl (9231 563.0 57,69,97,18
octadecenoate 0,222,264,2
e 83,325,407, CaeHrO2
480
20 9,10-Secocholests,7,10(19) 416.6 .. 55,118,136, Co7H1sOs
triene3,21,25triol, [JL T /e | 158,207,25
(3.beta.,52, 78 I 3,383,416
L
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Figs. 1-4. GC-MS chromatogram of the methanolic extracfoficus rigidudeaves and stem.
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Figs. 58. GC-MS chromatogram of the methanolic extracfoficus rigidudeaves and stem.
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