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Abstract

In this study we evaluated the performance of six culture media on the detection of
actinomycetes that were present in composts of agro-industrial wastes from the Algarve
region. The composts were produced with orange wastes, olive pomace and grass
clippings, in the proportion of 2:1:1 of volume. Two compost piles were built with
different ventilation systems, one with forced ventilation and the other with mechanical
turning and natural ventilation.

In order to quantify the population of actinomycetes, different growth media containing
antibiotics were tested and one culture medium containing only half of the concentration
of the Plate Count Agar (2 PCA) was also tested. The incubation took place at two
temperatures, 25° and 55°C.

Different results were obtained for the enumerations from the culture media. The
population of actinomycetes achieved higher values when incubated at 55°C and when
the samples were inoculated in the 2 PCA culture medium.

Thus, the antibiotics showed no beneficial effect in the tested culture media. The results
suggest the use of the /2 PCA culture medium as the most adequate in order to count the
bacterial populations in these samples. This medium is also the less expensive and the
one that showed the fastest bacterial growth.

Introduction

Composting i1s a complex process where microorganisms had an important role in
organic wastes degradation (Day & Shaw, 2005). Different populations of bacteria and
fungi are specific for each stage of the composting process (Miller, 1993).
Actinomycetes activity is fundamental for degradation of macromolecules such as
cellulose, hemicellulose, lignin and chitin (Ryckeboer, 2003). The degradation of these
components releases inorganic nutrients which are an important part of humus
formation (Epstein, 1997).

The actinomycetes enumeration along the composting process is an important tool for
an adequate monitoring of the process.

One of the main difficulties is the lack of a standard methodology for a selective
bacterial enumeration in composts.
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However, a standard methodology has not been adopted since few studies have been
conducted on their comparative performance in counting actinomycetes from compost
samples.

The aim of the present study was to select, among six culture media, the most efficient
in isolating and counting actinomycetes from compost samples, through the composting
process. 2

Materials and Methods

Two compost piles were prepared using a mixture of agro-industrial waste with orange
waste, olive pomace and grass clippings (2:1:1 v/v), which diverged in the ventilation
system. In one of the piles we resorted to forced ventilation (FV) and in the other to
mechanical turning with natural ventilation (MV). In FV the fan was triggered by
temperatures above 60 °C inside the pile, being the aeration done by air extraction. In
MYV two turnings took place at 51 and 151 days after the beginning of the process. The
latter was accompanied by a mechanic fractionation, for homogenization of the
material. At the same time, a turning was made also in the FV. Whenever moist went
down to levels approaching 40% we resorted to the wetting of the piles.

Samples were taken periodically and randomly, between March and December, each 2
to 3 weeks, in triplicate to a depth of 30 cm in order to monitor the composting process.
The temperature of the compost piles was also registered using several probes (PT100
probes).

Six different culture media were tested to select the one that showed the better
performance for the actinomycetes enumeration from compost samples. They were: Y2
PCA (Merck, Germany); Actinomycetes Isolation Agar - AIA (Difco, Franga); AC,
ACPP, ACCN and ACPPCN. The last four mentioned culture media were not
commercial.

PCA was prepared with half the strength recommended by the manufacturer (2 PCA),
before inoculation samples were pasteurized at 80 °C during 10 m. AIA was prepared as
recommended by the manufacturer. Inoculated plates were incubated at 25 and 55 °C
during 24 hours. The other four culture media had as common starch, casein, CaCO3,
MgS04.7H>0, KoHPO4, NaCl, KNOs3, and FeSO4.7H,0 having the same concentrations
in both media. AC medium had no antibiotics added. Penicillin (Sigma, Germany);
polymixin (Sigma, Germany), cycloheximide (Sigma, USA) and nistatine (Bristol,UK)
were added to the others media. Samples suffered a previous treatment with CaCOs,
Inoculated plates were incubated at 25 during 7 days.

All microbiological analyses were done in triplicate.

Precision of the different studied media was obtained by the D? Fisher index, applying
the Eisenhart & Wilson (1943) formula, expressed as:

[NEM, 2 - (Zxi? )]

e Txi

Where xi is the count in each plate of the same sample and volume, and N is the number
of replicated plates. The number of samples for each media was 18.

Accuracy was evaluated by comparison of the strain counts obtained in each culture
medium with those obtained in the reference media (2 PCA) by the following equation
(Dionisio & Borrego, 1995):




mearn

(CFU for eachM CFU for reference -media)
3=
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To determine the statistical differences between the two composting piles the t-Student

test (p < 0.05) was performed using a SPSS statistic programme (version 15.0, SPSS
Inc.).

Results and Discussion

Table 1 shows the results for the actinomycetes grown in the six culture media. Higher
actinomycetes populations were observed in 2 PCA at 55 °C incubation. AC media
showed no selective properties. Enumerations in all the culture media supplemented
with antibiotics were lower when compared with the ones obtained in 2 PCA strength
as showed in Figure 1 and Figure 2. The results for the actinomycetes growth in the
culture media 2 PCA and AIA were in agreement with those of Golueke (1972), were
by the end of the process a higher number of colonies was observed. This tendency was
not observed in culture media with antibiotic. Enumerations obtained from 2 PCA are
also in accordance with Day & Shaw (2005), who observed an increase in the
actinonomycetes population at the compost maturation stage when nutrients such as
cellulose, hemicelluloses and lignin are free for these bacteria growth, an adequate
mesophilic temperature occurs (Nakasaki et al., 1985) and the medium is a slightly
alkaline, which is important because these decomposers are affected by acidic
conditions (Goodfellow & Willians, 1983).

Fisher Index values were higher for samples collected from the two composting piles
and inoculated in %4 PCA medium and 55 °C incubation, being 5.67E+03 cfu.g’!
(transformed in In) in FV and 5.74E+03 cfu.g”' in MV. Media with antibiotics showed a
lower Fisher Index, inferior to 2.22E+03 cfu.g! (
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Figure 3).

Nakasaki et al. (1985) suggested that actinomycetes become more active when
temperature is closer to or goes up 60 °C and the levels of nutrients decrease.

Taking 2 PCA medium as the reference one, samples from MV inoculated in AIA
media and incubated at 25 °C showed 90% of precision. In this medium too samples
from FV incubated at 55 °C showed 80% of precision. Samples grown in media
supplemented with antibiotics showed a precision value lower than 50% (Figure 4).



The techniques for evaluating the efficiency of the culture medium, direct count, Fisher
Index and precision showed that the culture medium 2 PCA is the more adequate to
enumerate the actinomycetes population during the composting of organic wastes.

Once two of the studied antibiotics are antifungal, it would be expected that these media
were more effective. Nevertheless during the composting process we verified the same
tendency, which proves that the medium 2 PCA was more efficient. More studies are
needed, using other composting processes or other kinds of agricultural wastes, to
clarify this tendency.

Conclusion

The results suggested that the use of the PCA culture medium, with half the strength
recommended by the manufacturer (/2 PCA), is the most adequate for the actinomycetes
enumeration from compost samples.

The antibiotics supplemented to the studied media showed no beneficial effect.

72 PCA strength is the less expensive and the one that showed the fastest actinomycetes
growth.
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Tables

Table 1: FV and MV actinomycetes population in different culture medium
Culture media FV MV

%2 PCA 25 °C 15.8E+00b 14.5 E+00b

%2 PCA 55 °C 18.8 E+00a 18.9 E+00a
AIA 25°C 11.9 E+00c 12.7 E+00c
AIA 55°C 15.0 E+00b 13.6 E+00bc
ACPP 7.16 E+00d 6.19 E+00d
ACCN 7.42 E+00d 7.26 E+00d
ACPPCN 7.13 E+00d 6.85 E+00d

In the same column, values referred with the same letter showed no statistical
differences for p < 0.05 (Duncan test)

FV, compost of forced ventilation pile; MV, compost of mechanical turning with
natural ventilation pile; PCA, plate count agar; AIA, actinomycetes isolation agar;
ACPP, soluble starch, casein, penicillin and polymixin; ACCN, soluble starch, casein,
cycloheximide and nistatine; ACPPCN, soluble starch, casein, penicillin and polymixin,
cycloheximide and nistatine ; 25° C e 55°C, incubation temperature
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Figure 1: Actinomycetes monitorization in different culture media in FV (forced
ventilation pile)
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Figure 2: Actinomycetes monitorization in different culture media in MV (mechanical

turning with natural ventilation)
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Figure 3: Fisher Index of culture medium in FV (forced ventilation pile) and MV
(mechanical turning with natural ventilation pile)
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Figure 4: Accuracy of culture medium in FV (forced ventilation pile) and MV
(mechanical turning with natural ventilation pile)



