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Abstract

Introduction: Nowadays, the prevalence of drug resistance to synthetic drugs is increasing in many countries in the
wotld; therefore, many efforts have been made to find new compounds as an appropriate alternative to antibiotics. In
this research, the presence of effective compounds and antibacterial properties of extracts of three species from the
Apiaceae family (Zeravschania membranacea, Zeravschania ancheri, and Anthriscus nemorosa) in the protected area of Kosalan in
Kurdistan province has been investigated.

Methods: The plant's methanolic extract was prepared in different concentrations in this study. Qualitative assessment
for secondary metabolites was performed using qualitative screening tests. The antimicrobial property of the studied
plants was evaluated by disk diffusion and dilution methods. Using the dilution method, the Minimum Inhibitory
Concentration (MIC) and Minimum Bactericidal Concentration (MBC) of extracts were determined on Staphylococcus
aureus, HEscherichia coli, and Pseudomonas aeruginosa.

Results: Based on qualitative test results, the presence of the highest number of secondary metabolites in Z. aucheri,
including tannin, saponin, phenol, glycoside, flavonoid, and phlobatannin. Although phenol and flavonoid were
confirmed in all species, the alkaloid test was detected only in Z. membranacea. The results of the antimicrobial tests showed
that the most zone of growth inhibition of bacteria was related to the Z. membranacea extract at a concentration of 400

mg on S. aurens strain (17# 1.02 mm), and different extract concentrations of Z. aucheri did not cause sensitivity in
reproduction of the studied strains. Anthriscus nemorosa inhibited the growth of S. aurens only at 400 mg/ml concentration
(10 = 0.02 mm). Also, Z. membranacea extract showed the lowest levels of MIC (12.5 mg.ml!) and MBC (25 mg.ml!) on
S. aureus.

Conclusion: Based on the results, Z. membranacea could be used in the pharmaceutical, food, and agricultural industries
with the necessity of biological conservation of the plant.

Keywords: Apiaceae, Antimicrobial effect, Disk diffusion, Minimum bactericidal concentration, Minimum inhibitory
concentration, Secondary metabolite.
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Figure 1- Studied species in their habitats in Kosalan Mountains of Avroman;
a. A. nemorosa, b,c. Z. aucheri, d-f. Z. membranacea.
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Table 1- Specifications of the studied plants.

Plant Family  Scientific Name Altitude Latitude Voucher Specimen
Apiaceae Z. membranacea 35°14°09”N  46°22°49”E  UOK-145
Apiaceae Z. aucheri 35°13°23"N  46°40°41”E  UOK-146
Apiaceae A. nemorosa 35°12°51”N_ 46°26°21”E  UOK-140
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Table 2- Results of preliminary screening of phytochemicals for studied plant species.

Chemical Compounds/Taxon A. Nemorosa Z. Aucheri Z. Membranacea
Alkaloids - - +

Tannin -
Saponin
Flavonoids
Sterol
Phenol
Glycoside
Phlobatannin

+
+
+

I+I+I
N
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Table 3- Diameter of inhibition zones (mean + SD) (mm) in different concentration of studied plants extract.

Plant Species Bacterial Strains  Diameter of Inhibition Zone in Presence of Plant Extract Concentrations
400 mg/ml 200 mg/ml 50 mg/ml 20 mg/ml
Z. membranacea P. aeruginosa 8+0.02 4+1.32 5+0.21 4+0.24
E. coli 10+ 0.004 9+0.01 4+0.42 4+1.37
S. aureus 17+ 1.02 12 £0.32 4+0.04 4+0.02
A. nemorosa P. aeruginosa 0 0 0 0
E. coli 0 0 0 0
S. aureus 10 +£0.02 0 0 0
Z. aucheri P. aeruginosa 0 0 0 0
E. coli 0 0 0 0
S. aureus 0 0 0 0

10% DMSO g Caio J 35 sl s 03lisusl S yg0 (sl SKigus il g 1 (MM) (5,55 oy pore Al Hlas - Jgu

Glazo Byl £ (1S5l (e J S Glgiedy
Table 4- Diameter of growth inhibition zone (mm) in the presence of antibiotics used as a positive
control and DMSO, 10% as a negative control (mean * standard deviation).

Antibiotic/ Bacteria CH NI AM VA Cl ME IM DMSO
10%

P. aeruginosa 0 0 0 0 0 0 0 0

E. coli 24+232 0 23+1.54 0 0 0 18£0.19 O

S. aureus 22+1.02 226+045 0 19+ 0.52 0 0 0 0

*CH: Chloramphenicol; NI: Nitrofurantoin; AM: Amikacin; VA: Vancomycin; Cl: Ciprofloxacin; ME: Meropenem; IM:
Imipenem; DMSO: Dimethylsulfoxide.
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(membranous mountain fennel) at different concentrations.
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Table 5- Different levels of MIC and MBC of plant extracts on
studied bacterial strains.

Bacteria Plant Species MBC MIC
(mg.ml™)  (mg.ml™)
S. aureus Z. membranacea 25 12.5
A. nemorosa 100 50
Z. aucheri 100 50
E. coli Z. membranacea 200 100
A. nemorosa 200 50
Z. aucheri 100 50
P. aeruginosa Z. membranacea 200 100
A. nemorosa 200 100
Z. aucheri 200 100
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