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A comparative survey in vitro effect of aqueous and alcoholic
extracts of Sumac fruit on Trichomonas vaginalis and Candida
albicans
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Abstract

Aim and Background: Plants are a rich source of bioactive chemical compounds that play an
important role in the prevention and treatment of infectious diseases. In this study, the ability of aqueous
and ethanolic extracts of sumac (Rhus coriaria) fruit to inhibit the growth of Trichomonas vaginalis
and Candida albicans were investigated in vitro.

Material and methods: Extraction of sumac fruit was done by soaking and stirring with water and
ethanol and its antimicrobial effects were evaluated by Broth microdilution method by determining the
minimum inhibitory concentration (MIC).

Results: The 50% inhibitory concentration (ICso) of ethanolic extract against Trichomonas vaginalis
was 1.8 mg/ml and for aqueous extract was 3.55 mg/ml in 24 hours. No concentration of the aqueous
extract of Sumac fruit was able to inhibit the growth of Candida albicans, while the ethanolic extract
at 60 mg/ml inhibited the growth of Candida albicans after 24 hours.

Conclusion: Sumac fruit extracts can be considered as a potential alternative to chemical drugs in the
treatment of Trichomonas vaginalis infections, but these compounds have not shown favorable
antifungal results against Candida albicans.

Keywords: Sumac fruit, Candida albicans, Trichomonas vaginalis, Antimicrobial effects, lau
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17 Klebsiella pneumoniae

18 Mycobacterium phlei

19 Pseudomonas aeruginosa

20 Serratia marcescens

21 Methicillin-resistance Staphylococcus aureus


http://ncmbjpiau.ir/article-1-1638-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-11 ]

1Yy

NCMBJ, volume & issue, 13/53, February 2024-1f+Y ol % o)l O F 055 ¢ IS g0 5 Ik (65 555 5m slao b anlihod
3R Ul

O ol 6yl g en,S las Slas o baalS L 8
L «Syzygium cuminiy geaz> olals Jgbl o,lac
5 (Melia azedarach) & ou; «Senna siamea)
o] 59,5 |, (Momordica charantia) &5 ,..> L=
cdale J3las a5 ol oles o] laalie .038,5 o)
2 eSske Vo GalS aen ojlas ln (SuS e
Olee gyt aslllae yo aSl> 50 (VYY) g il e
2 oS ke 5 slaw s5ee Jsilil o )lac MIC, MFC
ol o lac aslllas b g0l ol ol 5 o092y Lo
oge Joilil ojlas 45 was oo olis g ceul anils 36

adliso 398 plalsS 1 IS 5 Glow

-

9 etilEgesSe a5 0,8 ok lgi e addllae (pl 4 o
sl lem ny 2l I S plse 4 Gepbasils
Cooglie ul38l g Wigd oo aid)S Hlas 5o Ll jo g)lhe
S e Jo3UelsS ol 5 Jgslaig e aiile (alagls 4
lple Sl ouds lag o (pl (lojo o (gu IS
3k 990 bacigis (ul Oleys sl oz Fge sla sy,
ool oz 3 SlaS 55 il b slaws oo un
(B sadg il ap S daadg Dl dacy 5
S oy 95615 5 (b LS 5 gl dapesS )S
Sl Hled a lacdsae ol Gloys (sl osdll oLS
ly 0ol sl sl plsie 4 (LS ojlae g (5L
@ (2l sl g Senl 00 (B yma Sdghe 93 ol oy
Slllas 4y o)leyo o lalS 5l eolanl jo Gallae gl

Vo ogam iy 4 alie glocdile o by onl 5o
Jlo o ol Kea 5 Kashan .og asys 1Y) 4 #7 (F)
Slaaed J5 oLS U 5 T sl ojlac 51 VYA
el sly wlises$S 5 0, »» (Pelargonium roseum)
clale (V) aiols )13 cwy 0,50 oBiolejl Lylyi o
JS ol IS g o oylae (ICs0) woys B¢ (5le
Y 51 i ol lisesS0 i 0 (595 2 (Slinad
ddes 2 0,5 9,50e YVIFY § OF/FY Cusp a cela
oge JISU ojlac (ICs0) woys B (s koo cdale o
VA bl cmellifly olipasTri Mie 53 slos
R eSske Y0 ol ojlas sl s il oo p)S e
2 oLes s Doddanna  .og cels Y o s Lo
L Gle sl Sp ISy o ojlac 51 YVVA Jlo
MTCC i/ I ils” 555 1) yssll 5 dusl> S
sl Sy ol ojlac by a5 w8 sualiv g o, 183
50l olauals o cusls ol sleeylas oy
@luals ws il Ghls Kea s IS sleslac
51y 3 s gl J5 5 IS ol Ll wiogs
Voo adlae ol jo olaS 5 ooles cale ol ylas 995
L Glow ogee (2l ojlas (V) 050 2l oo )5 (e
a5 5l cailes 59, 2 656 e oS e Feocdile
goocdale o Jgblolac bl cuslas i) uuils
sladshe plos (35 o 5l (2Ll Sl dee 2 05 (s
L adal, ;o ol oldlas .clls celo YT o 1) )18
3 S s (59,0 alize lalS ojlac ol
sdahani s .cul a8 5 & yeo ol 5l )5 5 oy
oblS Jgilic s las a5 ols (Les VFAF Jlo o ol Ko
sl «(Echinophora platyloba) o Loes
(Heracleum persicum) ,.I5" (Peganum harmala)

2o edled slls (Rosmarinus officinalis) s ,b;, 4

ol @l ol 5l lgiee &5 s p55 (2,B
Sl 50 (YY) 0,5 oolatul o)lge ol 51 LoU slacigae
LS b g5 Slow s3en Jyl s 55y w45
sl sg,0 S5k S e » oS e 7
30 oL, ea 4 Prabhakar .sls ojlis og5 511, S]]
Slows YO 511y eatlCodT Tl aslas YO (Yoo A Jlo


http://ncmbjpiau.ir/article-1-1638-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-11 ]

\Y¥

NCMBJ, volume & issue, 13/53, February 2024-1f+Y Ols ) & o)lai O F 0355 ¢ IS g0 5 Jhoo (655555 50 glao b anlihoad

293 dle

&b
1. Hussein RA, El-Anssary AA. Plants secondary metabolites: the key drivers of the
pharmacological actions of medicinal plants. Herb Med. 2019;1:13.
2. Raoof GF, Mohamed AW. Exploring the antiparasitic activity OF medicinal plants. Pharm.
Res., 2020;5(4):67-71.
3. Jamwal K, Bhattacharya S, Puri S. Plant growth regulator mediated consequences of secondary
metabolites in medicinal plants. J. Appl. Res. Med. Aromat. Plants. 2018;9:26-38.
4. Alsamri H, Athamneh K, Pintus G, Eid AH, Iratni R. Pharmacological and antioxidant activities
of Rhus coriaria L.(Sumac). Antioxidants. 2021;10(1):73.
5. Grassia M, Sarghini F, Bruno M, Cinquanta L, Scognamiglio M, Pacifico S, et al. Chemical

composition and microencapsulation suitability of sumac (Rhus coriaria L.) fruit extract. Eur. Food
Res. Technol.. 2021;247(5):1133-48.

6. Ozcan M, Haciseferogullari H. A condiment [sumac (Rhus coriaria L.) fruits]: some
physicochemical properties. Bulg. J. Plant Physiol.. 2004;30(3-4):74-84.
7. Van Gerwen OT, Muzny CA. Recent advances in the epidemiology, diagnosis, and

management of Trichomonas vaginalis infection. F1000Research. 2019;8.

8. Arbabi M, Delavari M, Fakhrieh-Kashan Z, Hooshyar H. Review of Trichomonas vaginalis in
Iran, based on epidemiological situation. J. Reprod. Infertil., 2018 Apr;19(2):82.
9. Pappas PG, Lionakis MS, Arendrup MC, Ostrosky-Zeichner L, Kullberg BJ. Invasive

candidiasis. Nat. Rev. Dis. Primers. 2018;4(1):1-20.

10. Gharehbolagh SA, Fallah B, Izadi A, Ardestani ZS, Malekifar P, M. Borman A, Mahmoudi S.

Distribution, antifungal susceptibility pattern and intra-Candida albicans species complex prevalence
of Candida africana: A systematic review and meta-analysis. PloS one. 2020;15(8):e0237046.
11. Paladine HL, Desai UA. Vaginitis: diagnosis and treatment. Am Fam Physician.

2018;97(5):321-9.
12. Saboora A Pourbarat F, FALLAH HH. Comparison of different extraction methods for
optimizing antioxidant compounds in origanum majorana L. JSSU. 2014;21(6):693-704.

13. Kadry AA, El-Ganiny AM, EI-Baz AM. Comparison of methods used in identification of

Candida albicans. Res. J. Pharm. Technol., 2018;11(3):1164-8.
14. Matini M, Bakhtiarnejad S, Dastan D, Maghsood AH, Fallah M. In-vitro efficacy of Plantago

lanceolata L. extracts on Trichomonas vaginalis .J Arak Uni Med Sci. 2017;20(6):74-82.

15. Gavanji S, Larki B. Comparative effect of propolis of honey bee and some herbal extracts on
Candida albicans. Chin. J. Integr. Med.. 2017;23(3):201-7.

16. Kashan ZF ,Delavari M, Arbabi M, Hooshyar H. Therapeutic effects of Iranian herbal extracts
against Trichomonas vaginalis. Iranian Biomedical Journal. 2017;21(5):285.

17. McCutcheon A, Ellis S, Hancock R, Towers G. Antifungal screening of medicinal plants of
British Columbian native peoples. J. Ethnopharmacol.. 1994;44(3):157-69.

18. Fazeli MR, Amin G, Attari MMA, Ashtiani H, Jamalifar H, Samadi N. Antimicrobial activities

of Iranian sumac and avishan-e shirazi (Zataria multiflora) against some food-borne bacteria. Food
Cont.. 2007;18(6):646-9.


http://ncmbjpiau.ir/article-1-1638-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-11 ]

170

NCMBJ, volume & issue, 13/53, February 2024-1f+Y Ols ) & o)lai O F 0355 ¢ IS g0 5 Jhoo (655555 50 glao b anlihoad
2y dlo

19. F Kashan Z, Arbabi M, Delavari M, Hooshyar H, Taghizadeh M, Joneydy Z. Effect of

Verbascum thapsus ethanol extract on induction of apoptosis in Trichomonas vaginalis in vitro. Infect.
Disord. Drug Targets. 2015;15(2):125-30.

20. Doddanna SJ, Patel S, Sundarrao MA, Veerabhadrappa RS. Antimicrobial activity of plant
extracts on Candida albicans: An in vitro study. Indian J Dent Res. 2013:401(4), 24.

21. Jahani S, Bazi S, Shahi Z, Asadi MS, Mosavi F, Baigi GS. Antifungal effect of the extract of
the plants against Candida albicans. Int. J. Infect.. 2017;4(2).

22. Prabhakar K, Kumar LS, Rajendran S, Chandrasekaran M, Bhaskar K, Khan AS. Antifungal

activity of plant extracts against Candida species from oral lesions. Indian J. Pharm. Sci..
2008;70(6):801.


http://ncmbjpiau.ir/article-1-1638-fa.html
http://www.tcpdf.org

