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ABSTRACT                        The inhibition of growth and aflatoxin production by essential oils (EOs) of 
cinnamon, clary sage, juniper, lemon and marjoram were investigated on food-spoilage fungi 
Aspergillus parasiticus var.globosus, Fusarium graminearum and Fusarium culmorum. The 
antifungal effect of the EOs was observed by determination of growth-rate (mm/day) and 
antifungal index (%) using reversed Petri-dish method. Aflatoxin production of A. parasiticus 
was monitored by thin layer chromatography (TLC). The growth of A. parasiticus was signifi-
cantly decreased (P<0,001) by marjoram and clary sage EOs. TLC results revealed only a slight 
effect on aflatoxin production: cinnamon and clary sage EOs found to decrease the amount of 
aflatoxin B1 and G2. F. graminearum and F. culmorum showed almost similar response to the 
EOs. In both cases cinnamon EO caused a total inhibition of growth, while lemon EO was inef-
fective. Juniper significantly (P<0,003) inhibited the growth of F. culmorum but had no effect 
on F. graminearum. The EOs tested in this study may be potential antimicrobial compounds for 
use as food preservatives and anti-aflatoxin agents. Acta Biol Szeged 57(2):113-116 (2013)
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Materials and Methods 

Microorganisms 



Essential oils

 (Salvia sclarea)  (Juniperus communis)

Antifungal activity of EOs

Table 1. Chemical composition (%) of the essential oils tested.

Essential oil Compound Chemical composition (%)

Lemon limonene 83.20
-pinene   9.54
-terpinene   5.60

Juniper -pinene 40.70
-pinene 36.00

o-cymene 18.90
Marjoram terpinen-4-ol 33.58

-terpinene 19.53
-phellandrene   8.00

Clary sage linalyl acetate 84.00
linalool 13.60

Cinnamon cinnamic aldehyde 93.10
cinnamyl- acetate   2.50

Table 2. Antifungal index of the investigated essential oils (20 
mg/paper disc).

Antifungal index (%)
Cinna-
mon

Lemon Marjo-
ram

Clary 
sage

Juniper

A. parasiticus 14,93 -3,17 76,47 28,05 -0,45
F. graminearum 96,67 0 43,33 9,26 0
F. culmorum 96,67 0 68,7 73,7 0

Figure 1. Average growth rate ± SD of A. parasiticus after treatment 
with different EOs (20 mg). Different letters on the top of columns 
represent significantly different results (P<0,05).

Figure 2. Average growth rates ± SD of F. culmorum after treatment 
with different EOs (20 mg). Different letters on the top of columns 
represent significantly different results (P<0,05).



Determination of aflatoxin production

Statistical analysis 

Results and Discussion 

Figure 4. Thin layer chromatography of aflatoxin production by A. parasiticus. Standard (1, 30), control samples (2, 3, 4), juniper 5 mg (5,6,7), 
juniper 40 mg (8, 9, 10), lemon 5 mg (11, 12, 13), lemon 40 mg (14, 15, 16), cinnamon 5 mg (17, 18, 19), cinnamon 40 mg (20, 21), marjoram 5 
mg (22, 23, 24), clary sage 5 mg (25, 26, 27), clary sage 40 mg (28, 29).

Figure 3.  Average growth rates ± SD of F. graminearum after treatment 
with different EOs (20 mg). Different letters on the top of columns 
represent significantly different results (P<0,05).
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