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Abstract: Olive oil mills produce a liquid waste called olive black water in the olive oil
production process. Olive mill waste water from factories specifically in Turkey and surrounding
Mediterranean countries where olive oil is produced the most in the world is being disposed of
into the environment such as seas and rivers without any precautions being taken. It was focused
on determination of effect of olive mill waste water which containing high organic matter on
mycelial growth of several macrofungi in this study. It was found that the mycelia of Rhodonia
placenta, Trametes versicolor and Pleurotus ostreatus showed the best development in 5%,
concentration of olive mill wastewater. On the other hand, Schizophyllum commune mycelia grew
best in 10% concentration. The lowest mycelial growth rate for all of the fungal species were
observed in 70% concentration. Our aim is to cultivate various mushroom species using
blackwater with high organic matter content.
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Zeytin Karasuyunun Bazi Makromantarlarin Misel Gelisimi Uzerine Etkileri

Oz: Zeytin retimininin diinyada en fazla oldugu Ulkemiz ve diger Akdeniz Ulkelerinde
bulunan zeytinyadi fabrikalari, Uretim suUrecinde zeytin kara suyu adi verilen bir sivi atik
Uretmektedir. Zeytin karasuyunun deniz ve nehir gibi alici su kaynaklarina higbir 6nlem alinmadan
atilmasi ciddi ¢evre sorunlarina neden olmaktadir. Bu ¢alismanin amaci yiksek organik madde
icerigine sahip zeytin karasuyunun bazi makrofunguslarin misel gelisimine etkisinin
belirlenmesidir. Rhodonia placenta, Trametes versicolor ve Pleurotus ostreatus misellerinin
gelisimi %5 zeytin karasuyu iceren ortamlarda, Schizophyllum commune misellerinin gelisiminin
ise %10 zeytin karasuyu iceren ortamlarda yuksek oldugu belirlenmistir. Tim mantarlarda en
disik misel gelisimin ise %70 zeytin karasuyu igeren ortamlarda oldugu gézlemlenmistir.

Anahtar kelimeler: Cevre, Mantarlar, Misel, Zeytin, Zeytin Karasuyu

Introduction

Olive and olive oil are two important agricultural
products in Mediterranean countries, and almost 95% of
global olive oil is produced and consumed within these
countries. Turkiye is also among the most important olive
producing countries after Spain, Italy and Greece. With
about one million hectares of olive land (approximately
123 million fruit bearing and 43 million non-fruiting olive
trees), Turkiye is the second producer of table olives and

the fourth in olive oil production in the world (Anonynus,
2018, 2019; Ozaltas et al., 2016). Olives and olive oil are
produced primarily in the Aegean and Marmara regions,
especially within the boundaries of Aydin, Balkesir,
Bursa, Canakkale, izmir, Manisa and Mugla provinces
(Sengdil et al., 2000).

During olive oil production process, olive mill
wastewater (OMW) is also produced as a by-product.
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Dispose of OMW to the environment without any
precautions, serious environmental problems are
encountered. Due to its high organic matter content,
discharged black water decreases the dissolved oxygen
concentration of natural water resources such as rivers,
lakes and seas, very quickly. Therefore OMW becomes
very difficult for all the macro and microorganisms to
survive in their own habitats (Orug, 1995). The dark color
of the OMW also spoils the bright appearance of the
water, and reproduction of photosynthetic aquatic plants
and alg populations were decreased, or completely
stopped by preventing the penetration of sunlight into the
water.

The film layer formed the oil contained in OMW
also prevents the penetration of atmospheric oxygen into
the water (Sengdl et al., 2000). Over time, only anaerobic
microorganisms develop in the water and putrefaction
begins. At the same time, it also causes soil pollution due
to its acidic nature and high salt and phenolic content
(Orug, 2012).

The black water produced during the olive
processing process is a highly complex mixture and
contains organic and inorganic components as well as
polyphenols, tannins, amino acids and other biochemical
compounds. It is also known that the resulting water
exhibits acidic properties and contains high amounts of
organic acids and phenols. The release of these
compounds into the environment can lead to serious
problems with water resources and soil fertility (Diamantis
etal., 2022). OMW is also rich in suspended solids (AKM),
pectins, sugar, phenol compounds and vegetable oils.
However, its environmental impacts have become more
pronounced in recent years due to the significant increase
in production in the last 35 years, the small sized and very
scattered production facilities, and the direct discharge of
OMW into the soil or groundwater. For this reason, the
attention paid to the treatment of OMW has increased
gradually (Rozzi & Malpei, 1997; Chowdhury et al., 2013;
Galanakis, 2017). On the other hand, OMW has a high
energy source potential due to the simple and complex
sugars and aromatic compounds it contains (Orug, 2012).

Many studies have been carried out in Turkiye to
both reduce the phenol content of OMW and to use it as
a waste (Zervakis et al., 1996; Yesilada et al., 1995;
Yurekli et al.,1999; Yesilada et al., 1999; Kahraman
&Yesilada 2001; Aypar et al., 2011; Ozcan & Topguoglu
2001; Apohan & Yesilada 2017; Cibelli et al., 2017). On
the other hand there is not any published report to
investigate the effect of OMW on mycelial growth of
macrofungi in Turkiye.

This study was conducted to investigate the effect
of OMW myecelial growth mycelium oroduction by some
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fungal species, such as Trametes versicolor (L.) Lloyd
(Turkish name: Hindikuyrugu), Pleurotus ostreatus
(Jacg.) P. Kumm. (Turkish name: istiridye mantari),
Schizophyllum commune Fr. (Turkish name: Kimuk),
Rhodonia placenta (Fr.) Niemeld, K.H. Larss. & Schigel.
(Turkish name: Adacgpetegi) (Sesli ve ark., 2020).

Material and Metod

Mycelia of some macrofungi (Table 1), obtained
from Mugla Sitki Kogman University Mushroom Research
and Application Center (MUMMER), were inoculated to
the media containing the OMW at different proportions

(Table 1).
Table 1. The species and codes of macrofungi
Fungus Type name Collection
code

1 Rhodonia placenta MAD-698-R
2 Trametes versicolor MAD-697
3 Pleurotus ostreatus MUMMER-3
4 Schizophyllum commune MUMMER-8

Five liters of OMW were obtained from an olive oil
factory from Mugla. The OMW is composed of olive
washing waters, olive pulp water, water added to olive
paste in the centrifugation step, and water coming from
washing extraction plants. The OMW stored at 4°C until
used. Test solutions of different concentrations were
prepared by adding distilled water to the OMW with the
ratios given (Table 2).

Table 2. Experiment codes for the tested concentrations

Solution code Waste fluid | Distilled water
(%) (%)
Control 0 100
A 5 95
B 10 90
C 20 80
D 30 70
E 50 50
F 70 30

Malt extract agar (Merck, Germany) was prepared
with each solution (X, A, B, C, D, E, F) as experiment
medium. Media pH was adjusted to 6.0. After sterilization
of the solutions for 15 minutes in an autoclave, set to
121°C and 1.5psi, they were poured to 10 cm petri plates
and left to cool at room temperature. The petri dishes
were put in an incubator at 35°C for 24 hours to control
the presence of any contamination.
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Fungal mycelial discs (6.0 mm) were placed in the
centre of petri dishes contain prepared media. Then, the
inoculated media were incubated at 28°C. The horizontal
growth diameter of each fungus colony were measured
with a caliper every 24 hours over a period of 7 days.

Results

The growth rate of fungal isolates were presented
in figures 1-4.

The mycelium of Rhodonia placenta showed the
best growth in Al (5%) which was followed by B1 (10%),
C1 (20%), D1 (30%), E1 (50%), X1 (0%) and F1 (70%)
respectively (Fig. 1).
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' Figure 1. Growth of Rhodonia placenta during 7 days

The colony diameter of Trametes versicolor was
the largest in A2 (5%) which was followed by the others
within the order X2 (0%), B2 (10%), C2 (20%), D2 (30%),
E2 (50%) and F2 (70%) (Fig. 2).
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Figure 2. Growth of the fungus of the Turkey Tail
(Trametes versicolor) over 7 days

Pleurotus ostreatus mycelium showed the most
growth in A3 (5%) which was followed by B3 (10%), C3
(20%), X3 (0%), D3 (30%), E3 (50%), and F3 (70%)
respectively (Fig. 3).
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Pleurotus ostreatus
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Figure 3. Growth of the fungus of the Oyster
Mushroom (Pleurotus ostreatus) over 7 days.

The mycelium of Schizophyllum commune reached
the largest growth diameter in B4 (10%) which were
followed by C4 (20%), D4 (30%), E4 (50%), A4 (5%), X4
(0%) and F4 (70%) (Fig. 4).
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Figure 4. Growth of the fungus of Splitgill
(Schizophyllum commune) over 7 days.

Discussions
Olive mill wastewater, mostly discharged from the
olive oil factories in Turkiye and other Mediterranean

countries, pose an important threat to aquatic
environments by damaging living things and their
ecosystems. In this study, the effect of olive mill

wastewater on fungal mycelium growth was investigated.

It was found that, the mycelia of Rhodonia
placenta, Trametes versicolor and Pleurotus ostreatus
showed the best development in 5% (A) concentration of
olive mill wastewater. On the other hand, Schizophyllum
commune grew best in 10% (B) concentration. The lowest
growth rate for all of the fungal mycelia were observed in
70% (F) concentration.

The data obtained for Trametes versicolor and
Pleurotus ostreatus are in agreement with those reported
by Galli et al., (1988) and Saiz-Jimmenez and Gomez-
Alarcon (1986).

As a result of our study, the positive effect of OMW
on fungal mycelial growth was seen as determined as a
result of the research.
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Since it has a possitive effect on mycelial growth of
Pleurotus ostreatus, which is popularly known as oyster,
beech or poplar mushroom, addition of olive mill
wastewater to the compost of P. ostreatus as a nitrogen
source will allow more efficiency to be obtained. In some
countries, T. versicolor, P. ostreatus and S. commune
have also been grown for medical purposes, and have
been used in capsule form, especially in far east countries
(Rogers, R. 2011; Hobbs, C.1986). An increase in the
yield of the mushroom produced will also contribute to the
economies of the countries in mediterranean basin.
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