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Antioxidant and Antifungal Activities of Essential Oils against
Contaminating Fungi Isolated from Fermented Sausages
Eun-Seon Lee, Jong-Hui Kim, Bu-Min Kim, Mi-Hwa Oh*

Division of Animal Products Research and Development, National Institute of Animal Science

Abstract

In this study, we analyzed the antifungal activities of five essential oils (clove, rosemary, thyme, basil, and oregano) against
three fungi (Penicillium oxalicum, Penicillium commune, and Cladosporium cladosporioides) isolated from farm-type
fermented meat products Though their antifungal activities differed for each fungus, thyme had the greatest effect. Notably,
C. cladosporioides showed the highest sensitivity to essential oils, and growth inhibitory effects were greater than for the
other two strains. Additionally, ABTS, DPPH, and FRAP analysis confirmed that the five essential oils studied had
antioxidant activity. ABTS analysis showed that clove (75%) and oregano (75%) oils had the highest antioxidant activities
(both 93.7%). DPPH analysis showed that clove (75%) and rosemary (75%) oils had significantly greater antioxidant
activities (both 93.8%) than thyme, basil, or oregano oils. FRAP results indicated that clove and basil oils were the strongest
reductants. Comprehensive comparative analysis indicated that clove oil had more antioxidant activity than the other four
essential oils. Overall, the study shows that the excellent antifungal properties of clove oil could be harnessed to produce safe
fermented meat products by preventing rancidity and mold contamination.
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Cladosporium herbarum (Gill et al. 1981), Cladosporium
oxysporum s Cladosporium 4:(Alia et al. 2016)° &3l+=
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4. SHISHS(ABTS, DPPH, FRAP assay) &9l Al

1) ABTS assay

itsks 48 ABTS antioxidant capacity assay kit
(Bioquochem, Austrias, Spain)& &3l =A3IAT).
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<Figure 1> Antifungal effect of five essential oils.
(A) clove; (B) rosemary; (C) thyme; (D) basil; (E) oregano. PO, PC, and CC on the x-axis are Penicillium oxalicum, P. commune, and

Cladosporium cladosporioides, respectively.

<Figure 1>3} 2tk 78 22 w9l 75%lA oad o
s5o) BEgolsS 27t vt A3k, fo4 Fol7t 3
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<Table 1> Analysis of antifungal activity according to temperature resistance of essential oils

Temperature (°C)

Essential oil

4 10 15 20
Clove 50.9+3.24D 47.9£102° 45.0+3.0° 49.743.1°
Rosemary 9.9+1.6 12.9+1.9° 9.3+0.7° 10.7£0.6
A Thyme 68.1+7.5° 70.0+4.72 63.6+9.3° 76.1+7.8°
Basil 57.8+13.8° 63.1+4.7° 66.8+4.4° 67.2+1.5°
Oregano 52.6+6.4° 54.0£4.7° 59.5+3.9* 57.9+5.6
Clove 414493 41.0+3.4° 38.2+4.4° 41.143.6"
Rosemary 9.3+0.2* 16.0+4.4* 12.143.5% 11.2+1.7°
B Thyme 63.6+18.6° 77.9+12.3* 76.0+15.7 69.6+13.5
Basil 31.7+10.0% 32.5+8.1° 32.9+11.7° 36.8+1.9°
Oregano 53.9+6.5" 48.3£2.7° 52.446.5* 57.1+8.8%
Clove 48.9+2 4° 52.9+4.3 50.043.7° 48.342.6"
Rosemary 15.9+1.4° 20.9+3.0° 20.4+6.7° 19.9+1.2°
C Thyme 77.8+12.5° 80.8+7.3 78.4+11.4° 74.849.0°
Basil 45.0+8.8° 59.1+1.4° 57.849.5° 62.5+£0.8°
Oregano 56.3+1.6° 49.3+5.5° 61.5+9.4° 58.442.9°

DValues are meanststandard deviations. Within each row, means with different letters are significantly different (p<0.05, Duncan’s multiple

range test).
A: P, oxalicum, B: P. commune, C: C. cladosporioides

& Dima 2015; Falleh et al. 2020; US food and drug
Administration 2022). A7 = oAl el digh A&
7re] e Agolt F= APS 59 A d7e =
SEAIRE TR 215 AMdollM A BEA] e RNERE AL
4313 AthDima & Dima 2015; Falleh et al. 2020).
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<Table 2> Results of ABTS assay of clove, rosemary, thyme, basil and oregano essential oil at different concentration

Con. (%) Clove Rosemary Thyme Basil Oregano
10 86.7+0.8"° 18.0+2.5° 87.8+0.6° 90.3+2.8° 88.6+1.5°
_ABTS 25 88.0+0.3" 21 4+7.0% 81.6+0.6" 91.1+1.1% 89.6+0.9"
inhibition A b a a a
%) 50 93.0+2.8 22.6+6.0 93.7+0.1 93.0£0.6 93.140.6
75 93.7+0.19* 293+4.9° 93.3+0.3° 93.4+0.3° 93.7+0.5°
10 858.1+7.7° 176.4+25.1° 868.2+5.6" 893.6+28.0° 876.7+14.6°
CEAC 25 871.0+£3.2° 210.2+68.9%° 807.0+6.2° 900.7+10.7% 886.2+9.3
(ng/mL) 50 919.7427.6* 222 4+59.6% 926.8+1.3 919.745.5 920.745.5°
75 927.141.9° 288.8+49.0° 922.743.0° 923.8+2.6° 926.8+4.9¢

DValues are means+standard deviations. Within each column, means with different letters are significantly different (p<0.05, Duncan’s multiple

range test).

<Table 3> Results of FRAP assay of clove, rosemary, thyme, basil and oregano essential oil at different concentration

Con. (%) Clove Rosemary Thyme Basil Oregano
10 287.5+57.0°¢ 36.8+4.8° 159.4+24.2° 207.1+5.7° 106.6+25.1¢
g;’;“dgrg 25 535.34357.7° 62.843.1° 338.4+10.5¢ 620.6+14.3¢ 315.5480.7°
(ug/ml) 50 1060.6+130.0° 122.6+27.4° 647.0£12.9° 1369.8+59.5° 602.2+139.5°
75 1580.5£140.0° 163.5+24.6° 1275.5+282.3 2140.5£619.9° 969.9+62.2°

DValues are means+standard deviations. Within each column, means with different letters are significantly different (p<0.05, Duncan’s multiple

range test).

<Table 4> Results of DPPH assay of clove, rosemary, thyme, basil and oregano essential oil at different concentration

Con. (%) Clove Rosemary Thyme Basil Oregano
10 92.9:+0.9" 93.5+1.1 63.3+19.5" 47.9+11.1° 56.2+18.9°
DPPH 25 93.1+1.1° 93.5:0.5° 79.548.7° 48.749.7° 69.9+16.6°
inhibition
%) 50 93.3£1.0° 94.1+0.1° 80.249.5¢ 57.9426.1° 77.1£10.5°
75 93.8+1.5% 93.8+0.2* 83.746.5¢ 62.4+20.5 79.349.7*
10 778.8+7.6" 784.4+9 0 536.2+£159.8 409.7+91.2° 478.1£155.0°
TEAC 25 780.9+8.9* 784.2+4.5% 669.2+71.7% 416.2£79.6° 590.7£136.7
(hg/mL) 50 782.3+8.6° 789.120.5° 674.8+77.8% 491.5£214.0° 649.4+86.0°
75 786.6+12.5° 786.9+1.7° 703.3+53.6° 529.14168.4° 667.9+79.7°

YValues are means+standard deviations. Within each column, means with different letters are significantly different (p<0.05, Duncan’s multiple

range test).
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