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The sandwich and dish pack methods, which measure the inhibitory activity of 
leachates and volatiles of plant samples, respectively, were used to evaluate the activity of 52 
samples of spices and herbs. In sandwich method, parsley (Petroselium sativum) showed the 
strongest growth inhibition. In the analysis by the dish pack method, tarragon (Artemisia 
dracunculus), caraway (Carum carvi), dill seed (Anethum graveolens), laurel (Laurus nobilis), 
rosemary (Rosemarinus officinalis) and sage (Salvia officinalis) significantly inhibited the 
lettuce seed germination. The volatiles from the most active species were detected twelve 
compounds by GC-MS. Among the twelve detected compounds, borneol, camphor, carvone and 
1,8-cineole showed 100 % inhibition, followed by 3-carene and β-pinene. 

In this study the dish pack method was applied to measure the antifungal effects by the 
observation of mycelial growth inhibitions. Fifty-two dried samples of spices and herbs were 
tested against soil-borne phytopathogenic fungus, Fusarium oxysporum. Among 52 samples, 
black zira (Bunium persicum) showed the strongest effect against the phytopathogenic fungi, 
followed by cumin and cardamom. Black zira contained seven volatiles compounds, detected 
through headspace sampling and gas chromatography–mass spectrometry analysis, γ-terpinene, 
limonene, p-cymene, β-pinene, α-pinene, cuminaldehyde, and myrcene. The corresponding 
authentic samples of the seven detected compounds were also tested for their activities against F. 
oxysporum by applying the same procedure. Cuminaldehyde and p-cymene showed the 
strongest antifungal activities against F. oxysporum. The same compounds also showed 
antifungal activities against another soil-borne phytopathogenic fungus, Verticillium dahliae, 
and foliar phytopathogenic fungi, Botrytis cinerea and Alternaria mali. The biological activities 
of cuminaldehyde and p-cymene were also evaluated based on their specific activity, expressed 
as (EC50), which is the effective concentration of the compound to induce half-maximum 
inhibition. In our study, the EC50 values of p-cymene and cuminaldehyde against F.oxysporum 
were calculated with probit analysis. The total activity calculated from the concentration of 
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cuminaldehyde contained in black zira. The activities of cuminaldehyde and p-cymene against F. 
oxysporum were evaluated based on their EC50 and total activity. The EC50 against F. 
oxysporum was 99.7 ppm for p-cymene and 0.0312 ppm for cuminaldehyde, respectively. Total 
activity was 0.0432 for p-cymene and 71.5 for cuminaldehyde, which is 1,700 times larger than 
that of p-cymene. Therefore, it suggests that cuminaldehyde have the most critical role in the 
antifungal activity of black zira. 


