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ABSTRACT                        Peptaibiotics are bioactive secondary metabolites belonging to a constantly grow-
ing family of fungal peptide antibiotics. They are linear, amphipathic oligopeptides consisting 
of 5-20 amino acids, usually containing nonproteinogenic amino acid residues as characteristic 
building blocks of the structure. The majority of the peptaibiotics described so far are produced 
by members of the filamentous fungal genus Trichoderma. Species of this genus are known as 
important sources of antibiotics and enzymes, and they are also known as promoters of plant 
growth, decomposers of xenobiotics and as commercial biofungicides.  In this work, a rapid, 
bacterium-based screening method was developed and optimized for the detection of peptai-
biotic production in liquid cultures of Trichoderma strains. The method was validated with the 
commercially available alamethicin as a peptaibiotic reference compound.
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Materials and Methods

Strains and culture conditions 

Isolate code Location of isolation Species
Pre-
screening 
test  result

Inhibition zone 
in mm (alamethicin 
equivalent in g/ml)

SZMC 1012 wheat rhizosphere, Deszk T. longibrachiatum - -
SZMC 1628 wheat rhizosphere, Rúzsa T. brevicompactum - -
SZMC 1631 wheat rhizosphere, Rúzsa T. rossicum - -
SZMC 1649 wheat rhizosphere, Rúzsa T. spirale - -
SZMC 1656 wheat rhizosphere, Rúzsa T. gamsii - -
SZMC 1762 Agaricus compost, Hungary T. ghanense - -

SZMC 1813  (CBS 100527) Agaricus compost, North-America T. aggressivum f. ag-
gressivum - -

SZMC 1811  (CBS 433.95) Agaricus compost, Great-Britain T. aggressivum f. euro-
paeum - -

SZMC 1746 Agaricus compost, Hungary T. aggressivum f. euro-
paeum - -

SZMC 12498 wild growing Agaricus sp., fruiting body T. atroviride + 8 (67.71)
SZMC 1886 wild growing Agaricus sp., fruiting body T. tomentosum + 12.5 (139.07)
SZMC 12617 wild growing Agaricus sp., fruiting body T. citrinoviride + 8 (67.71)
SZMC 1873 wild growing Agaricus sp., fruiting body T. hamatum - -
SZMC 1881
SZMC 1885 
SZMC 12492 
SZMC 1880 
SZMC 12487
SZMC 1874)

wild growing Agaricus sp., fruiting body T. harzianum

-
-
+
-
-
+

-
-
12.5 (139.07)
-
-
15 (207.45)

 SZMC 1884 wild growing Agaricus sp., fruiting body T. koningii - -
SZMC 12500 wild growing Agaricus sp., fruiting body T. koningiopsis - -
SZMC 12727 wild growing Agaricus sp., fruiting body T. pleuroticola + 11.5 (118.51)
SZMC 12454 Pleurotus compost T. pleurotum + 50 (OCR)
SZMC 1718 - T. velutinum - -
SZMC 12515 wild growing Agaricus sp., fruiting body T. virens + 38 (OCR)
SZMC 12553 (CNM-CM-2171) clinical T. longibrachiatum - -
SZMC 12554 (CNM-CM-2277 clinical T. longibrachiatum - -
SZMC 1775 (IMI 291914) Antarctica T. longibrachiatum - -
SZMC 1776 (CECT 20105) Biocontrol strain, Spain T. longibrachiatum - -
SZMC 1773 (CECT 2412) Agaricus compost, Wales T. longibrachiatum + 14 (176.78)

Table 1. Trichoderma strains involved in the experiments.

OCR: out of calibration range.



Testing of inhibitory effects of crude extracts on 
bacteria

Optimization of bacterial pre-cultivation 
time and inoculated cell density in the pre-
screening system

Calibration of inhibitory effects

Results

Selection of the bacterial strain



Effect of the pre-cultivation period and bacterial 
cell density on the inhibitory effects 

Inhibitory properties of alamethicin in the pre-
screening system

Screening the ferment broths of the 
Trichoderma isolates under the optimized 
conditions

Figure 1. Inhibition zones of extracts of Trichoderma virens strain SZMC 
12515 on solid medium inoculated with 2x105 cells of Micrococcus 
luteus. The bacteria were pre-cultured for 1 (A1), 2 (A2), 3 (B1), 4 (B2, 
C), 5 (D1) and 6 (D2) days and the results were recorded after one (A1, 
A2, B1, B2) and two (C, D1, D2) days of incubation at 37°C.

T. virens
SZMC 12515

Age of Micrococcus luteus (days)

Cell number (x106) 1 2 3 4
0.1 33 38 36 42
0.2 34 37 38 40
0.3 33 35 35 45
0.4 32 33 35 45
0.5 31 33 35 44
1 27 33 35 36
1.5 31 32 30 36
2 27 28 29 37
3 29 32 23 35

T. citrinoviride 
SZMC 12617

Age of Micrococcus luteus (days)

Cell number (x106) 1 2 3 5 6
0.1 38 50 36 33 52
0.2 37 43 32 34 47
0.3 36 38 32 31 43
0.4 38 33 33 31 43
0.5 33 35 32 31 43
1 28 35 35 27 40
1.5 31 34 32 28 37
2 28 34 27 27 32
3 27 31 28 30 32

Table 2. Effect of pre-cultivation time and applied cell amount 
of  Micrococcus luteus on the diameter of the inhibition zones 
(mm) caused by the ferment broth extracts of strains Tricho-
derma virens SZMC 12515 and Trichoderma citrinoviride SZMC 
12617.

ND: not determined



Discussion

 

Figure 2. Calibration curve prepared with alamethicin as peptaibiotic 
reference compound.

Figure 3. Effect of serial dilution steps of alamethicin on Micrococcus 
luteus: (A) 500.0 µg ml-1, (B) 250.0 µg ml-1, (C) 125.0 µg ml-1, (D) 62.5 
µg ml-1, (E) 31.25 µg ml-1, (F) 15.63 µg ml-1, (G) 7.81 µg ml-1 and (H) 
3.91 µg ml-1.
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