Turkish Journal of Agriculture - Food Science and Technology, 6(11): 1582-1585, 2018

Turkish Journal of Agriculture - Food Science and Technology

Available online, ISSN: 2148-127X
www.agrifoodscience.com,
Turkish Science and Technology

Determination of Multiple Antioxidant Activities of Endemic Tricholoma
anatolicum H.H Dogan & Intini Collected from Turkey

Hatira Taskin!, Tiilin Eker?, Fuat Bozok®", Hasan Hiiseyin Dogan® Saadet Biiyiikalaca®

'Department of Horticulture, Faculty of Agriculture, Cukurova University, 01330 Adana, Turkey

2Department of Food Engineering, Faculty of Engineering, Osmaniye Korkut Ata University, 80000 Osmaniye, Turkey
3Department of Biology, Faculty of Arts and Science, Osmaniye Korkut Ata University,80000 Osmaniye, Turkey
“Department of Biology, Faculty of Science, Selcuk University, 42030 Konya, Turkey

ARTICLE INFO ABSTRACT
Tricholoma anatolicum H.H. Dogan & Intini is known as the most prized mushroom
Research Articles species in Feke region of Turkey. This mushroom species is collected from Cedar
(Cedrus libani) forests and therefore is named as Cedar mushroom in this region. It is
Received 29 May 2018 collected and consumed by local collectors and also exported to Far East countries such
Accepted 18 September 2018 as Japan by exporting companies. Therefore, it is important to investigate the nutritional
Keywords: and medical importance of this species. The aim of this study is to reveal the antioxidant

activity of methanol extract in different concentrations (1, 2 and 4 mg/mL) of T.

;::tcik;ilizgrianatollcum anatolicum H.H. Dogan & Intini collected from Feke district of Adana province of
DPPH Turkey in 2015. In this study, it was determined that total phenolic content of this
NO mushroom was 56 mg/kg. 2,2-diphenyl-1-picrylhydrazyl (DPPH), nitric oxide (NO) and
FRAP reducing power (RP) activities given in trolox (uM) and ferric-reducing antioxidant

power (FRAP) given in FeSO4 (uM) were found as 449, 180, 337 and 2 at the highest
concentration (4 mg/mL), respectively. As a result, it could be suggested that methanol
extract of T. anatolicum H.H. Dogan & Intini has significantly antioxidant activity.
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Tiirkiye’den Toplanan Endemik Tricholoma anatolicum’un Coklu Antioksidant Aktivitesinin
Belirlenmesi

MAKALE BILGIiSI 0z
Tricholoma anatolicum H.H. Dogan & Intini Adana’nin Feke ilgesinde en degerli mantar
Arastirma Makalesi tiirii olarak bilinmektedir. Bu mantar tirii Sedir (Cedrus libani) ormanlarindan
) toplanmaktadir ve bu nedenle bu bolgede sedir mantari olarak adlandirilmaktadir.
Gelis 29 Mayis 2018 Bolgede lokal halk tarafindan toplanarak tiiketilmekte ve ayni zamanda Japonya gibi

Kabul 18 Eyliil 2018 Uzak Dogu iilkelerine ihracat firmalar tarafindan ihra¢ edilmektedir. Bu nedenle, bu

tiiriin besleyici ve tibbi 6zelliklerini arastirmak onemlidir. Bu ¢alismanin amaci, 2015

Anahtar Kelimeler: yilinda Adana ilinin Feke il¢esinden toplanan T. anatolicum tiriiniin farkh
Tricholoma anatolicum konsantrasyonlarda (1, 2 ve 4 mg/mL) metanol ekstraktinin antioksidan aktivitesini
Antioksidan ortaya ¢ikarmaktir. Caligma sonunda, bu mantarin toplam fenolik igerigi 56 mg/kg olarak
DPPH tespit edilmistir. Trolox’da verilen (uM) 2,2-difenil-1-pikrilhidrazil (DPPH), nitric oxide
NO (NO) ve indirgeme giicii (RP) aktiviteleri ve FeSO4 (uM)’de verilen ferrik indirgeyici
FRAP antioksidan (FRAP); en yiiksek konsantrasyonda (4 mg/mL) sirasiyla 449, 180, 337 ve 2

olarak bulunmustur. Sonug olarak, T. anatolicum'un metanol ekstraktinin 6nemli ol¢iide
antioksidan aktiviteye sahip oldugu sdylenebilir.
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Introduction

Genus Tricholoma which are included many species
such as Tricholoma anatolicum H.H. Dogan & Intini, T.
matsutake (S. Ito & S. Imai) Singer and T. magnivelare
(Peck) Redhead have an importance because of their
edible, medicinal and commercial specialties. Especially,
T. matsutake (S. Ito & S. Imai) Singer is often consumed
by local people in Japan due to its taste, aroma and
medicinal properties (Taskin and Biiytikalaca, 2016). T.
anatolicum H.H. Dogan & Intini is also known as the
most prized edible mushroom species in Feke district of
Adana province of Turkey. This species is endemic to
Turkey and found in Adana, Antalya, Kahramanmaras,
Karaman, Konya and  Osmaniye  throughout
Mediterranean region (Taurus Mountains) of Turkey
(Dogan and Akata, 2011). This species which collected
from Cedar (Cedrus libani) forests is named as Cedar
mushroom in this region. T. anatolicum H.H. Dogan &
Intini is collected and consumed by local collectors and
also exported to Far East countries such as Japan by
export trading companies. Therefore, it is important to
investigate the nutritional and medical importance of this
species.

Previous studies have focused on the chemical
composition and nutritional quality of different species of
the genus Tricholoma in Turkey (Kalmig et al., 2011;
Dogan et al., 2012; Ozdemir, 2014; Ozkaya, 2015; Akgiil
et al., 2016). It is also important to know antioxidant
properties of T. anatolicum H.H. Dogan & Intini. Our
objective was to evaluate the total phenolic content and
antioxidant properties including different antioxidant
assays of T. anatolicum H.H. Dogan & Intini.

Material and Methods

T. anatolicum H.H. Dogan & Intini were collected
under Cedar trees from Adana (Feke) province of Turkey
in September 2015 (Fig 1) and dried at 50°C in a
dehydrator during 24 h. Dried mushroom samples were
powdered in blender. The extraction of the samples
powdered (50 g) was performed during 72 h at 60°C in
500 mL of methanol (MeOH), then filtered, and also the
methanol was evaporated. Extract was kept in refrigerator
until the analysis at +4°C. Samples collected have been
deposited at Department of Biology, Osmaniye Korkut
Ata University.

Total phenolic content of T. anatolicum H.H. Dogan
& Intini was monitored by the Folin-Ciocalteu reagent
(Giirsoy et al., 2009). Different concentrations (1, 2 and 4
mg/mL) of methanol extract were used to determine the
antioxidant activity with varied assays. 2,2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging activity (Brand-
Williams et al., 1995), nitric oxide (NO) scavenging
activity (Garrat, (1964), ferric reducing ability antioxidant
power (FRAP) estimation (Benzie and Strain 1996) and
reducing power activity (RP) (Oyaizu 1986) of methanol
solution were measured.

The experimental data was evaluated by using analysis
of variance (ANOVA, Tukey) with SPSS 18 programme
(Chicago, IL, USA).

Figure 1 Basidiomata ofTrichoIoma anatolicum collected
from Feke-Adana (Turkey)

Results and Discussion

Phenolic compounds, which generally found in most
plants, contribute to coloration and sensory properties
(Rice-Evans et al., 1997). These compounds inhibited the
oxidation of in vitro low density lipoprotein (LDL) and
development of tumors by neutralizing free radicals
(Stacewicz-Sapuntzakis et al., 2001). In the present study,
total phenolic content of T. anatolicum H.H. Dogan &
Intini is found as 56 mg/kg. When compared with
previous studies (Yang et al., 2002; Elmastas et al., 2007;
Giirsoy et al., 2009; Bozok et al., 2016; Bozdogan et al.,
2016), this amount is moderate (Table 1).

Table 1 Total phenolic content of Tricholoma anatolicum
and comparison with other mushroom species in the
literature

Species TPC
Agaricus bisporus (Elmastas et al., 2007) 13.10
Ganoderma lucidum (Bozok et al., 2016) 114.55
Morchella conica (Giirsoy et al., 2009) 25.38
Pleurotus ostreatus (Yang et al., 2002) 15.70
Ramaria flava (Bozdogan et al., 2016) 89.00
Tricholoma anatolicum (in this study) 56.00

TPC: Total Phenolic Content (mg/kg)

Multiple antioxidant activities of this mushroom
increased significantly in different assays (DPPH, NO,
FRAP and RP) depending on the concentration increase.
DPPH, NO scavenging activities and RP of different
concentrations (1, 2 and 4 mg/mL) were found as 273,
304, 449 and 14, 43, 180 and 122, 218, 337 given in
trolox equvalent (uM), respectively (Fig 2). DPPH
scavenging assay was the most common methods for
determining in vitro antioxidant capacity of materials
(Elmastas et al., 2007). Furthermore, the use of DPPH
radical has the advantage that it is not affected by side
reactions such as enzyme inhibition and metal chelation
(Wettasinghe and Shahidi, 1999). NO is a labile molecule
produced in mammalian cells.
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Figure 2 Antioxidant activities of Tricholoma anatolicum’ methanol extract (Data were analyzed by using SPSS
statistics software version 17.0 (SPSS Inc., Chicago, IL, USA) and Tukey-HSD test was used for determining the
separation of means at P>0.05)

Apart from its role in physiological process, NO also
has a toxic property, especially after reaction with oxygen
or superoxide anion radicals (Vriesman et al., 1997).
FRAP capacity (uM) of T. anatolicum H.H. Dogan &
Intini  methanol extract at 1, 2 and 4 mg/mL
concentrations was 1.20, 1.40 and 1.67, respectively.
FRAP assay is widely used to quickly assess the total
antioxidant capacities of various materials (Benzie and
Szeto, 1999; Moyer et al., 2002; Wong et al., 2006). It
could not be compared with antioxidant capacities of
other macrofungal species, because results which
obtained from this study on antioxidant capacity of T.
anatolicum H.H. Dogan & Intini are different in terms of
unit.

Antioxidant activity results derived by using multiple
assays are in a wide range. The highest values were
obtained in DPPH assay in all concentrations, while the
lowest values were measured in FRAP assay. A number
of reasons may be taken into account to clarify the
different obtained results between the assays such as the
reaction mechanisms, reaction media, pH, the chemical
properties of active compounds presented in the extracts,
their interactions and other factors (Smolskaité et al.,
2015).

Oxidation is important for many living organisms to

produce energy (Halliwell and Gutteridge, 1984). It was
reported that free radicals and other reactive oxygen types
produced in cells cause some diseases such as cancer,
diabetes, cirrhosis and rheumatism (Halliwell and
Gutteridge 1984; Chan et al., 1997; Visioli et al., 2000;
Barros et al., 2007). It has been indicated that
consumption of foods having natural antioxidants might
be helpful to human body for reducing oxidative damage
(Nakayama et al., 1993; Halliwell, 1996; Elmastas et al.,
2007).
Results obtained from this study show that methanol
extract of T. anatolicum H.H. Dogan & Intini has
significantly antioxidant activity. In further researches,
antioxidant capacities of different extracts such as
ethanol, water, acetone of this mushroom species can be
investigated. However, it could be suggested for isolation
and identification of compounds which responsible for the
antioxidant activity in T. anatolicum H.H. Dogan &
Intini.
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