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Table 1: Interaction effect of material (beeswax waste, ajowan seed, mentha and garden sage leaves) and extraction
method with various solvents (maceration with hexane, water and acetone, soxhlet with hexaneand acetone) on the total
phenol, total flavonoids and tannins
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For each material, column means with the same letter are not significantly different by LSD test (P<0.01)
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Table 2: Analysis of variance (mean square) of the effect of experimental treatments (material: beeswax waste, ajowan
seed, mentha and garden sage leaves and extraction method with various solvents: maceration with hexane, water and

acetone, soxhlet with hexaneand acetone) on inhibitory diameter of growth of different extracts on the studied
microorganisms
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Fig. 1: Interaction effect of material (beeswax waste, ajowan seed, mentha and garden sage leaves) and extraction
method with various solvents (maceration with hexane, water and acetone, soxhlet with hexaneand acetone) on the
inhibitory diameter of growth of B. cereus
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Column means with the same letter are not significantly different by LSD test (P<0.01)
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Fig. 2: Interaction effect of material (beeswax waste, ajowan seed, mentha and garden sage leaves) and extraction
method with various solvents (maceration with hexane, water and acetone, soxhlet with hexaneand acetone) on the
inhibitory diameter of growth of P. vulgaris
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Column means with the same letter are not significantly different by LSD test (P<0.01)
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Fig. 3: Interaction effect of material (beeswax waste, ajowan seed, mentha and garden sage leaves) and extraction
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Fig. 5: Interaction effect of material (beeswax waste, ajowan seed, mentha and garden sage leaves) and extraction
method with various solvents (maceration with hexane, water and acetone, soxhlet with hexane and acetone on the
inhibitory diameter of growth of V. dahliae
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In Vitro Effect of VVarious Extracting Methods with Water, Acetone and Hexane
Solvents, on some Phytochemical and Antimicrobial Properties of Ajowan, Mentha,
Garden Sage and Beeswax Waste

Asadi', E., Pourghasemian?”, N., Shahidi Bonjar®, Gh. and Bagheri*, M.

Abstract

The aim of this study was to investigate effect of various extracting methods with water, acetone and hexane solvents,
on some phytochemical and antimicrobial properties of ajowan, mentha, garden sage and beeswax waste. In the
antimicrobial study, for each microorganism a separated experiment was conducted in factorial arrangement based on
completely randomized design with three replications. The studied microorganisms were included Bacillus cereus,
Proteus vulgaris, Fusarium oxysporum, Alternaria alternata, Pythium aphanidermatum and Verticillium dahlia.
Experimental treatments were material types in four levels (beeswax, ajowan seed, mentha and garden sage leaves) and
different extracting methods with different solvents in five levels (Maceration method at room temperature with hexane,
distilled water and acetone, and soxhlet with hexane and acetone). Maceration with water was included the lowest levels
of phenol and flavonoid in all the materials, and was not able to extract any tannin. Maceration with acetone in beeswax
waste and soxhlet with acetone in other materials were the effective methods for extracting phenol and flavonoid.
Acetone solvent in menthe and garden sage extract had more tannin, while beeswax waste and ajowan responded better
to hexane solvent. The microbial result showed that the studied materials and extracting methods had no inhibitory
effect on Fusarium oxysporum. The highest inhibitory diameter of growth for other studied microorganisms was
assigned to hexane extract of ajowan with soxhlet method. The various extracts of beeswax had inhibitory effect on all
the mentioned microorganisms except for Alternaria alternata, confirming the antimicrobial property of the waste. In
general, the results of this study illustrated that the studied organic extracts had acceptable potential in controlling these
pathogens, and the difference in the type of solvent polarity and the extraction method had a significant effect on the
extracted componets and consequently antimicrobial characteristics of the extracts.

Keywords: Soxhlet, Antifungal, Antibacterial, Inhibitory diameter of growth, Extract

1 and 2. MSc Student and Associate Professor, Respectively, Department of Plant Productions, Faculty of Agricultural
Bardsir, Shahid Bahonar University of Kerman, Kerman, Iran

3. Professor, Department of Plant Pathology, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman,
Iran

4. Assistant Professor, Department of Food Science and Technology, Faculty of Agricultural Bardsir, Shahid Bahonar
University of Kerman, Kerman, Iran

= Corresponding author Email: n.pourghasemian@uk.ac.ir

This paper has been extracted from the first author's MSc thesis under the guidance of Nasibeh Pourghasemian.

\FY


mailto:n.pourghasemian@uk.ac.ir

