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Fusarium spp. cause significant plant diseases and are responsible for food contamination with mycotoxins. Sustainable crop protection 

relies on a combination of different measures; among others, plants contain bioactive compounds providing antifungal and antimicrobial 

properties. Coriander seed extracts have a composition rich in fatty acids, sterols, essential oils, polyphenols etc. Therefore, this study aimed 

to evaluate the antifungal properties of coriander essential oil and coriander extract on F. culmorum and F. oxysporum f. sp. lycopersici in 

vitro. The essential oil was obtained by Clevenger apparatus and the extract with the CO2 extraction method. A potato dextrose agar medium 

enriched with extracts was inoculated with Fusarium spp. discs, incubated and the radial growth of colonies was measured 3 and 7 days 

after inoculation. Results revealed that the coriander essential oil had higher antifungal properties on Fusarium spp. than the coriander 

extract. No radial colony growth of F. culmorum was observed at 1000 µL/L concentration of the essential oil. In contrast, the coriander 

extract had moderate antifungal properties, which were higher for F. oxysporum than for F. culmorum. Both plant extracts showed potential 

to be used as antifungal compounds and thus could help to make plant protection more sustainable. 
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INTRODUCTION 
 

The soil-borne plant pathogen F. oxysporum f. sp. lycopersici causes tomato wilt, resulting in significant yield losses 

(Ramirez et al., 2020). In contrast, F. culmorum is able to infect a wide range of host plants, mainly cereals (Imriz et al., 2020) 

and produce mycotoxins, harmful to human (Rosello et al., 2015; Perczak et al., 2019). Increasing concern about the adverse 

effects of chemical fungicides resulted in an active search for alternative bioactive compounds from plants (Ben-Jabeur et al., 

2015). Plants have a wide range of bioactive compounds, providing antifungal, antibacterial, antioxidant, and other properties. 

They are a natural source of active ingredients which could be used in different industries. For example, previous studies have 

evaluated various plant extracts for their antifungal activity against Fusarium spp. (Hanaa et al., 2011; Mohamed et al., 2017; 

Nefzi, 2017; Nefzi et al., 2018; Ramirez et al., 2020; Polo et al., 2021). The growth rate of F. culmorum was lowered by 

cinnamon, clove, and oregano oils (Rosello et al., 2015), and essential oils of cinnamon, oregano, and palmarosa were effective 

against F. culmorum and F. graminearum (Perczak et al., 2019). 

Coriander seeds are a valuable source of biochemical compounds like fatty acids, sterols, tocols, essential oils, 

polyphenols, and water-soluble constituents (Laribi et al., 2015; Balbino et al., 2021) and are widely used in the food 

industry. Applying various extraction methods, essential oils and extracts rich in bioactive compounds could be obtained 

(Anitescu et al., 1997; Ghazamfari et al., 2020). Coriander extracts have recently been studied for their antimicrobial 

properties against various pathogens. Coriander essential oil was effective against several bacterial strains (Alves-Silva et 

al., 2013; Zheljazkov et al., 2014; Khalil et al., 2018). A volatile extract of coriander leaves and stems exhibited high 

antifungal activity against plant patogens such as Botryotinia fuckeliana, Glomerella cingulate, F. oxysporum, and 

Pectobacterium carotovorum (Ikeura and Kobayashi, 2015). These promising results indicate that various forms of 

coriander extract may also be effective in inhibiting Fusarium spp. pathogens. Alternatives to chemical control of fungal 

pathogens and reduction of mycotoxin production are in constant demand and sustainable techniques are a priority. 

Therefore, the research aimed to evaluate the antifungal properties of coriander essential oil and extract on F. culmorum 

and F. oxysporum f. sp. lycopersici in vitro. 
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RESEARCH METHODS 
 

Coriander seeds (C. sativum L.) were collected at the LAMMC Institute of Horticulture, Babtai, Lithuania. The 

essential oil was prepared using the Clevenger apparatus and the extract was obtained by the CO2 extraction method (Šernaitė 

et al., 2020). Antifungal properties were evaluated at the Institute of Plant Protection, University of Natural Resources and 

Life Sciences, Vienna. Potato dextrose agar containing glucose was prepared according to manufacturer’s instructions. 

Coriander essential oil and extract were poured into the cooled medium at concentrations from 200-1000 µL/L and 

homogenized on the rotary shaker. Mycelium discs (ø 0.7 cm) were cut from the margins of 7 days old F. culmorum and F. 

oxysporum f. sp. lycopersici, respectively, and placed in the centre of Petri dishes containing extracts and medium. Petri dishes 

without extracts were used as a control for the growth of Fusarium spp. The plates were incubated at 25 °C and radial colony 

growth (cm, without pathogen disc) was measured 3 and 7 days after inoculation (DAI). 

 

RESULTS AND CONCLUSIONS 
 

The antifungal properties of coriander essential oil and extract on F. culmorum are presented in Figure 1. Coriander 

extract showed decreasing growth of the pathogen with increased concentrations at 3 DAI. However, the concentration of 200 
µL/L exceeded the pathogen growth in control Petri dishes. At 7 DAI, coriander extract showed no antifungal properties at 

all investigated concentrations. Coriander essential oil had high antifungal properties at 400-1000 µL/L concentrations at 3 

DAI. 1000 µL/L treatments resulted in no radial growth of the F. culmorum overall. In contrast, at 7 DAI 600-1000 µL/L 

concentrations remained effective and reduced pathogen growth compared to the control. 

 

 
Figure 1. The antifungal properties of coriander essential oil and extract on F. culmorum at different concentrations 3 and 7 DAI. 

Different letters indicate significant differences between treatments (P < 0.05). 
 

The antifungal properties of coriander extract on F. oxysporum f. sp. lycopersici varied (Figure 2). The concentrations of 200 

and 800 µL/L were most effective in reducing the pathogen growth after 3 DAI. All extract concentrations showed low antifungal 

activity at 7 DAI. Coriander essential oil reduced the growth of F. oxysporum at both the 3rd and 7th DAI. Radial colony growth 

decreased with increasing concentration. The concentrations of 800 µL/L and 1000 µL/L had the highest antifungal properties. 
 

 
Figure 2. The antifungal properties of coriander essential oil and extract on F. oxysporum f. sp. lycopersici at different concentrations 3 

and 7 DAI. Different letters indicate significant differences between treatments (P < 0.05). 
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Coriander essential oil was found to inhibit Candida strains (Silva et al., 2011) and showed promising results as 

alternative antifungal agent (Laribi et al., 2015). In our study, coriander essential oil showed antifungal activity against 

Fusarium spp. The essential oil had stronger antifungal properties than the coriander extract and suppressed pathogens growth 

at already lower concentrations. The most effective concentration was 1000 µL/L. Overall, coriander essential oil had a higher 

antifungal effect on F. culmorum at 1000 µL/L. On the opposite, lower concentrations tested had higher antifungal activity 

on F. oxysporum at 7 DAI. 

At the same time, coriander extract was more effective against F. oxysporum than against F. culmorum. It was found 

that coriander extracts obtained by different extraction techniques had quite a similar composition, however, the more 

desirable compounds were obtained by CO2 extraction (Anitescu et al., 1997). Futhermore, Ghazamfari et al. (2020) identified 

differences in antimicrobial activity of coriander essential oil extracted by microwave-assisted hydrodistillation and 

conventional hydrodistillation techniques. Therefore, we could assume that Fusarium spp. were sensitive to the differences 

in the composition of coriander extracts in our study, as the antifungal properties were not the same. Our results agree with 

Ikeura and Kobayashi (2015), whose volatile coriander extract had antifungal activity against F. oxysporum. However, the 

effect was not as high as for other fungal plant pathogens studied. In another study, a minimum inhibitory concentration (MIC) 

of 1.10 mg/mL of coriander essential oil against F. oxysporum was determined (Stevic et al., 2014). This research came to 

similar results, as a concentration of 1000 µL/L showed the highest antifungal activity against F. oxysporum and F. culmorum. 

Coriander essential oil had higher antifungal activity against F. solani (MIC=0.97 mg/mL), while the MIC of other Fusarium 

spp. ranged from 2.13 to 4.25 mg/mL (Stevic et al., 2014). Coriander essential oil was found to inhibit the mycotoxin producer 

Aspergillus flavus at significantly higher concentrations than in our study (Lasram et al., 2019). 

To conclude, coriander essential oil expressed higher antifungal properties on Fusarium spp. in vitro than coriander 

extract. In contrast, the coriander extract had moderate antifungal properties, which were higher on F. oxysporum than on F. 

culmorum. The study suggests that the concentration of coriander extract should be increased in future investigations. In any 

case, the tested ingredients of coriander seeds show an antifungal effect and should be considered for further work on plant 

pathogen control.  
 

REFERENCES 

 

1. Alves-Silva J. M., dos Santos S. M. D., Pintado M. E., Perez-Alvarez J., Fernandez-Lopez J., Viuda-Maros M. 2013. Chemical 

composition and in vitro antimicrobial, antifungal and antioxidant properties of essential oils obtained from some herbs widely used in 

Portugal. Food Control, Vol.  32, pp. 371-378. https://doi.org/10.1016/j.foodcont.2012.12.022 

2. Anitescu G., Doneanu C., Radulescu V. 1997. Isolation of coriander oil: Comparison between steam distillation and supercritical CO2 

extraction. Flavour and Fragrance Journal, Vol. 12, pp. 173-176. https://doi.org/10.1002/(SICI)1099-1026(199705)12:3<173::AID-

FFJ630>3.0.CO;2-1 

3. Balbino S., Repajic M., Obranovic M., Medved A. M., Tonkovic P., Dragovic-Uzelac V. 2021. Characterization of lipid fraction of 

Apiaceae family seed spices: Impact of species and extraction method. Journal of Applied Research on Medicinal and Aromatic Plants, 

Vol. 25, pp. 1-10. https://doi.org/10.1016/j.jarmap.2021.100326 

4. Ben-Jabeur M., Ghabri E., Myriam M., Hamada W. 2015. Thyme essential oil as a defense inducer of tomato against gray mold and 

Fusarium wilt. Plant Physiology and Biochemistry, Vol. 94, pp. 35-40. https://doi.org/10.1016/j.plaphy.2015.05.006 

5. Ghazamfari N., Mortazavi S. A., Yazdi F. T., Mohammadi M. 2020. Microwave-assisted hydrodistillation extraction of essential oil 

from coriander seeds and evaluation of their composition, antioxidant and antimicrobial activity. Helyon, Vol. 6, pp. 1-9. 

https://doi.org/10.1016/j.heliyon.2020.e04893 

6. Hanaa R. M. F., Abdou Z. A., Salama D. A., Ibrahim M. A. R., Sror H. A. M. 2011. Effect of neem and willow aqueous extracts on 

fusarium wilt disease in tomato seedlings: Induction of antioxidant defensive enzymes. Annals of Agricultural Science, Vol. 56, pp. 1-

7. https://doi.org/10.1016/j.aoas.2011.05.007 

7. Ikeura H., Kobayashi F. 2015. Antimicrobial and antifungal activity of volatile extracts of 10 herb species against Glomerella cingulate. 

Journal of Agricultural Science, Vol. 7(9), pp. 77-84. https://doi.org/10.5539/jas.v7n9p77 

8. Imriz G., Ozdemir F., Karaca M. S., Tas M. N., Topal I., Ercan B. 2020. Biological control potential of rhizosphere bacteria with ACC-

deaminase activity against Fusarium culmorum in wheat. Zemdirbyste-Agriculture, Vol. 107(2), pp. 105-112. 

https://doi.org/10.13080/z-a.2020.107.014 

9. Khalil N., Ashour M., Fikry S., Singab A. N., Salama O. 2018. Chemical composition and antimicrobial activity of the essential oils of 

selected Apiaceous fruits. Future Journal of Pharmaceutical Sciences, Vol. 4, pp. 88-92. https://doi.org/10.1016/j.fjps.2017.10.004 

10. Laribi B., Kouki K., M’Hamdi M., Betaieb T. 2015. Coriander (Coriandrum sativum L.) and its bioactive constituents. Fitoterapia, Vol. 

103, pp. 9-26. https://doi.org/10.1016/j.fitote.2015.03.012 

11. Lasram S., Zemni H., Hamdi Z., Chenenaoui S., Houissa H., Tounsi M. S., Ghorbel A. 2019. Antifungal and antiaflatoxinogenic 

activities of Carum carvi L., Coriandrum sativum L. seed essential oils and their major terpene component against Aspergillus flavus. 

Industrial Crops and Products, Vol. 134, pp. 11-18. https://doi.org/10.1016/j.indcrop.2019.03.037 

12. Mohamed M. S. M., Saleh A. M., Abdel-Farid I. B., El-Naggar S. A. 2017. Growth, hydrolases and ultrastructure of Fusarium 

oxysporum as affected by phenolic rich extracts from several xerophytic plants. Pesticide Biochemistry and Physiology, Vol. 141, pp. 

57-64. https://doi.org/10.1016/j.pestbp.2016.11.007 

https://doi.org/10.1016/j.foodcont.2012.12.022
https://doi.org/10.1002/(SICI)1099-1026(199705)12:3%3c173::AID-FFJ630%3e3.0.CO;2-1
https://doi.org/10.1002/(SICI)1099-1026(199705)12:3%3c173::AID-FFJ630%3e3.0.CO;2-1
https://doi.org/10.1016/j.jarmap.2021.100326
https://doi.org/10.1016/j.plaphy.2015.05.006
https://doi.org/10.1016/j.heliyon.2020.e04893
https://doi.org/10.1016/j.aoas.2011.05.007
https://doi.org/10.5539/jas.v7n9p77
https://doi.org/10.13080/z-a.2020.107.014
https://doi.org/10.1016/j.fjps.2017.10.004
https://doi.org/10.1016/j.fitote.2015.03.012
https://doi.org/10.1016/j.indcrop.2019.03.037
https://doi.org/10.1016/j.pestbp.2016.11.007


Proceedings of the 10th International Scientific Conference Rural Development 2021 

22 

 

13. Nefzi A., Jabnoun-Khiareddine H., Abdallah R. A. B., Ammar N., Medimagh-Saidana S., Haouala R., Daami-Remadi M. 2017. 

Suppressing Fusarium Crown and Root Rot infections and enhancing the growth of tomato plants by Lycium arabicum Schweinf. Ex 

Boiss. Extracts. South African Journal of Botany, Vol. 113, pp. 288-299. https://doi.org/10.1016/j.sajb.2017.09.002 

14. Nefzi A., Abdallah R. A. B., Jabnoun-Khiareddine H., Ammar N., Medimagh-Saidana S., Haouala R., Daami-Remadi M. 2018. 

Management of Fusarium Crown and Root Rot of tomato by Solanum linnaeanum L. extracts. Scientia Horticulturae, Vol.  238, pp. 

204-214. https://doi.org/10.1016/j.scienta.2018.04.050 

15. Perczak A., Gwiazdowska D., Marchwinska K., Jus K., Gwiazdowski R., Waskiewicz A. 2019. Antifungal activity of selected essential 

oils against Fusarium culmorum and F. graminearum and their secondary metabolites in wheat seeds. Archives of Microbiology, Vol. 

201, pp. 1085-1097. https://doi.org/10.1007/s00203-019-01673-5 

16. Polo K. J. J., Campos H. L. M., Olivera C. A. C., Nakayo J. L. J., Flores J. W. V. 2021. Biofungicide for the control of Botrytis cinerea 

and Fusarium oxysporum: a Laboratory study. Chemical Engineering Transactions, Vol. 87, pp. 517-522. 

17. Ramirez P. G., Ramirez D. G. Mejia E. Z., Ocampo S. A., Diaz C. N., Martinez R. I. R. 2020. Extracts of Stevia rebaudiana against 

Fusarium oxysporum associated with tomato cultivation. Scientia Horticulurae, Vol. 259, 108683. 

https://doi.org/10.1016/j.scienta.2019.108683 

18. Rosello J., Sempere F., Sanz-Berzosa I., Chiralt A., Santamarina M. P. 2015. Antifungal activity and potential use of essential oils 

against Fusarium culmorum and Fusarium verticillioides. Journal of Essential Oils Bearing Plants, Vol. 18(2), pp. 359-367. 

https://doi.org/10.1080/0972060X.2015.1010601 

19. Silva F., Ferreira S., Duarte A., Mendonca D. I., Domingues F. C. 2011. Antifungal activity of Coriandrum sativum essential oil, its 

mode of action against Candida species and potential synergism with amphotericin B. Phytomedicine, Vol.  19, pp. 42-47. 

https://doi.org/10.1016/j.phymed.2011.06.033 

20. Stevic T., Beric T., Savikin K., Sokovic M., Godevac D., Dimkic I., Stankovic S. 2014. Antifungal activity of selected essential oils 

against fungi isolated from medicinal plant. Industrial Crops and Products, Vol. 55, pp. 116-122. 

https://doi.org/10.1016/j.indcrop.2014.02.011 

21. Šernaitė L., Rasiukevičiūtė N., Dambrauskienė E., Viškelis P., Valiuškaitė A. 2020. Biocontrol of strawberry pathogen Botrytis cinerea 

using plant extracts and essential oils. Zemdirbyste-Agriculture, Vol. 107(2), pp. 147-152. https://doi.org/10.13080/z-a.2020.107.019 

 

https://doi.org/10.1016/j.sajb.2017.09.002
https://doi.org/10.1016/j.scienta.2018.04.050
https://doi.org/10.1007/s00203-019-01673-5
https://doi.org/10.1016/j.scienta.2019.108683
https://doi.org/10.1080/0972060X.2015.1010601
https://doi.org/10.1016/j.phymed.2011.06.033
https://doi.org/10.1016/j.indcrop.2014.02.011
https://doi.org/10.13080/z-a.2020.107.019

