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Abstract: Mineral (Ni, Cu, Co, Zn, Cr, Mn, Mg, Cd, Fe, Ca and Pb) contents of 11 wild
edible agaricoid mushrooms (Coprinus comatus (Mull.:Fr.) S.F. Gray, Leucoagaricus
leucothites (Vitt.) Wasser, Lycoperdon molle Pers.: Pers., Pleurotus ostreatus (Jacq.: Fr.)
Kummer, Volvopluteus gloiocephalus (DC.) Justo, Coprinellus micaceus (Bull.) Vilgalys,
Hopple & Jacqg. Johnson, Psathyrella candolleana (Fr.:Fr.) Mre., Cyclocybe cylindracea
(DC.) Vizzini & Angelini, Lepista nuda (Bull. Fr.) Cke., Melanoleuca cognata (Fr.) Konr. &
Maubl. ss. Lge. and Tricholoma terreum (Schaeff.) P. Kumm.) were determined by an atomic
absorption spectrophotometer (AAS). Ca and Fe were found to be the most abundant
elements among the mushroom studied. Cr was detected only in 5 mushrooms while Pb was
not detected in any of the samples.

Key words: Edible mushrooms, mineral content, atomic absorption
spectrophotometer

Bazi Yenilebilir Yabani Mantarlarin Mineral igerikleri

Ozet: Yenilebilir 11 yabani agarikoit mantar tiiriiniin (Coprinus comatus (Mill.:Fr.) S.F.
Gray, Leucoagaricus leucothites (Vitt.) Wasser, Lycoperdon molle Pers.:Pers., Pleurotus
ostreatus (Jacq.:Fr.) Kummer, Volvopluteus gloiocephalus (DC.) Justo, Coprinellus
micaceus (Bull.) Vilgalys, Hopple & Jacq. Johnson, Psathyrella candolleana (Fr.:Fr.) Mre.,
Cyclocybe cylindracea (DC.) Vizzini & Angelini, Lepista nuda (Bull. Fr.) Cke., Melanoleuca
cognata (Fr.) Konr. & Maubl. ss. Lge. ve Tricholoma terreum (Schaeff.) P. Kumm.) mineral
(Ni, Cu, Co, Zn, Cr, Mn, Mg, Cd, Fe, Ca ve Pb) igerikleri atomik absorpsiyon
spektrofotometresi kullanilarak belirlenmistir. Calisilan mantar 6érneklerinde en ¢ok
go6zlenen agir metaller Ca ve Fe olmustur. Krom sadece 5 mantar 6érneginde gézlenirken,
higcbir 6rnekte kursun belirlenememistir.

Anahtar kelimeler: Yenen mantarlar, mineral igerik, atomik absorpsiyon
spectrofotometresi

Introduction

Mushrooms are an important group of
organisms in nature and can be found almost
everywhere in terrestrial ecosystems, and
collection and consumption of them has a long
tradition in many countries. Though the
knowledge of the nutritional value of wild
growing mushrooms has been limited compared
to other vegetables, they are usually considered
as valuable nutrient sources and many of them
are recommended against health problems such
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as headache, colds, asthma, diabetes etc.(
Kalacetal., 1991).

Mineral accumulation in macrofungi has
been found to be affected by environmental and
fungal factors (Garcia et al., 1998). Amount of
organic matter, pH and metal concentrations of
underlying soil can be listed as environmental
factors. Because of such ecological factors, the
fruiting bodies of mushrooms could be relatively
richin mineral contents (Vetter, 1990).
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Although some metals are essential and
play important roles in living systems, they may
have toxic effects if consumed above threshold
concentration levels (Olumuyiwa et al., 2007;
Tlzenetal., 2007).

The study aims to determine the mineral
content of some agaricoid wild edible
mushrooms growing naturally in Gaziantep
province (Turkey).

Materials and Methods
The macrofungi specimens were

collected from different localities within
Gaziantep province (Turkey) within the scope of
the TUBITAK project TOVAG-212T112. After
taking the color photographs and recording the
necessary taxonomically important data of the
samples, they were transferred to the fungarium
and identified with the help of the relevant
literature (Breitenbach & Krénzlin, 1991, 1995;
Candusso and Lanzoni, 1990; Buczacki, 1992;
Jordan, 1995; Pegler et al., 1995; Bessette and
Bessette, 1997). The names and habitats of the
studied samples were given in Table 1.

Table 1. The names and the habitats of the mushrooms studied

Studied Mushroom Name Habitat
1 | Coprinus comatus (O.F. Mull.) Pers. Meadow
2 | Leucoagaricus leucothites (Vittad.) Wasser Meadow
3 | Lycoperdon molle Pers. Forest clearings
4 | Pleurotus ostreatus (Jacq.) P. Kumm. On Salix/Populus sp. trunks
5 | Volvopluteus gloiocephalus (DC.) Justo Among grasses
6 | Coprinellus micaceus (Bull.) Vilgalys, Hopple & Jacg. Johnson Around Populus sp. remains
7 | Psathyrella candolleana (Fr.) Maire Around Populus sp. remains
8 | Cyclocybe cylindracea (DC.) Vizzini & Angelini On Salix/Populus sp. trunks
9 | Lepista nuda (Bull.) Cooke Forest and shruby areas
10 | Melanoleuca cognata (Fr.) Konrad & Maubl. Mixed forest
11 | Tricholoma terreum (Schaeff.) P. Kumm. Pine forest

Dried samples of the mushrooms were prepared
for analysis according to the procedure followed
by Kacar (1984) and Khairiah et al. (2004).
Mushroom samples were washed with ultrapure
water and dried at 80 °C for 8-10 hours. Then the
samples were crushed and redried at the same
temperature and duration. One g of powdered
samples were put in 50 ml beakers and 15 ml of
HNO, were added. After waiting 8-10 hours, 4 ml
HCIO, were added and heated gently for about 5-
6 hours and cooled. Then 5 ml of H,0O, was added
and heated till the solution is colorless enough.
The solution was cooled and distilled water was
added on it until the total volume reaches to 10
ml.

A flame atomic absorbtion spectrophoto-
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meter (FAAS) was used for the determination of
elements. Metal ion concentrations were
determined as six replicates. The absorption
measurements of the elements were performed
under the conditions recommended by the
manufacturer.

Results

Element concentrations of the mushroom
samples are presented in Table 2. The metal
concentrations were determined on dry weight
basis. The results indicate that Calcium and Iron
were found to be the most abundant elements
among the studied mushroom samples. Ni, Cu,
Co, Zn, Mn, Mg, Cd, Fe and Ca were determined
inall samples.
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Cr was detected only in 5 mushrooms
while Pb was not detected in any of them. The
average mineral contents in mushroom samples
ranged as 0.763-152, 15.57-60.43, 1.305-

10.97, 58.69-110.9, 0.425-15.59, 7.115-138.2,
61.03-67.23, 1.345-5.908, 59.42-585.3, 309.2-
2627 mg/kg dw for Ni, Cu, Co, Zn, Cr, Mn, Mg,
Cd, Feand Carespectively.

Table 2. Mineral contents of studied wild edible mushrooms

No Amount of minerals (mg/kg dry weight)

Ni Cu Co Zn Cr Mn Mg Cd Fe Ca Pb
1| 10,89 | 50,43 | 3,405 | 58,69 | 4,095 | 31,08 | 62,39 | 2,57 | 306,4 | 2627 nd
2| 3,305 | 32,51 | 1,305 | 82,38 nd 9,95 | 61,03 | 1,625 | 59,42 | 590,5 nd
3| 152 24,82 | 10,97 | 81,12 | 8,203 | 68,53 | 67,23 | 2,765 | 585,3 | 584,2 nd
4| 2445 | 1557 | 1,57 | 110,9 | 0,425 | 10,43 | 61,8 1,97 106 309,3 nd
5| 59,21 | 27,94 | 7,31 65,62 | 15,59 | 138,2 | 65,22 | 1,345 585 2404 nd
6| 514 | 18,42 | 2,513 | 73,23 nd 12,91 | 62,34 | 2,613 | 148,4 | 1794 nd
7| 8,018 | 60,43 | 3,448 | 97,5 1,58 | 45,57 | 63,54 | 1,758 | 382,8 | 2397 nd
8| 2368 | 276 | 1,733 | 66,63 nd 7,115 | 62,87 | 2,455 | 61,43 | 1037 nd
9| 3,725 | 34,31 | 2428+ | 72,72 nd 19,88 | 62,29 | 2,723 156 1361 nd

10| 3,218 | 259 2,25 | 67,83 nd 53,19 | 61,91 | 2,265 | 84,47 | 562,9 nd
11| 0,763 | 21,49 | 242 | 81,82 | 2,543 | 12,54 | 62,07 | 5908 | 217,4 | 2487 nd
Discussion Psathyrella candolleana. The determined

Except chromium and lead, all the
minerals were determined in all the mushrooms
studied. Chromium was detected in Coprinus
comatus, Lycoperdon molle, Pleurotus
ostreatus, Volvopluteus gloiocephalus,
Psathyrella candolleana and Tricholoma
terreum while lead was not detected in any of the
mushrooms studied.

Nickel content ranged from 0.763
(Tricholoma terreum) to 152.0 (Lycoperdon
molle) mg/kg dw. Ni content was determined as
44.6-127, 0.4-15.9, 2.73-19.4, 0.4-2,
8.2-26.7, 1.72-24.1, 44.6-127 mg/kg dw by
Demirbas (2001), Isildak et al. (2004), Isiloglu et
al. (2001), Kala¢ and Svoboda (2001), Mendil et
al. (2004) and Soylak et al. (2005) respectively.
Except L. molle, Ni content of the mushrooms
are in agreement with previous studies. Nickel
has been linked to lung cancer and the tolerable
upper intake level for this toxic element is
reported as 1 mg/day (Anonymous, 1993).

The Cupper content was 15,57 mg/kg dw
in Pleurotus ostreatus and 60.43 mg/kg dw for
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magnesium levels are in the range of reported
amounts. Tuzen et al. (1998) and Sesli and
Tazen (1999) reported copper contents of wild
edible mushrooms as being between 4.71-51
and 10.3-145 mg/kg dw. Cupper concentrations
are generally reported within the range of 100-
300 mg/kg dw and such amounts don't cause a
health risk (Kala¢ and Svoboda, 2001).

Minimum and maximum values of cobalt
were 1.305 and 10.97 mg/kg dw. The highest
and lowest levels were found in Lycoperdon
molle and Leucoagaricus leucothites,
respectively. The amount of cobalt was
determined as 7.42 mg/kg dw for Agrocybe dura
(Kaya and Bag, 2010), 7.2 mg/kg dw for Ramaria
largentii (Ouzuni et al., 2009) and 5.8 mg/kg dw
for Agaricus arvensis (Borovicka & Randa,
2007). Except Lycoperdon molle, the
determined cobalt contents are in agreement
with the previous studies.

Generally, the zinc values in the present
study are in agreement with reported literature
values.
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It was ranged from 58.69 mg/kg dw (Coprinus

comatus) to 110.9 mg/kg dw (Pleurotus
ostreatus). In a review, tracing the studies on
mineral contents of mushrooms, Kala¢ and
Svoboda (2001) reported the zinc content as
ranging from 30 to 150 mg/kg dw. So far the
highest zinc content was measured as 173.8
mg/kg dw in Tricholoma equestre (Isildak et al.,
2004).

Chromium was determined in six
mushroom samples and the content was ranged
from 0.425 mg/kg (Pleurotus ostreatus) to 15.59
mg/kg dw (Voluopluteus gloicephalus). It was not
determined in Cyclocybe cylindracea,
Coprinellus micaceus, Leucoagaricus
leucothites, Melanolouca cognata and Lepista
nuda. Tlizen (2003) reported Cr content as 0.87-
2.66 mg/kg dw, Sivrikaya etal. (2002) as 7.0-11.0
mg/kg and Kaya et al. (2011) as 0.77-80.03
mg/kg dw. Because of its ability to increase
glucose tolerance in type-2 diabetes mellitus
patients (Anderson, 2000), chromium is
considered essential to man. The recommended
dietary intake for chromium is 0.035 mg/day for
male and 0.025 mg/day for the female
(Anonymous, 2001). Mushrooms could be
thought as a potential source of this element.

Unlike chromium, manganese was
determined in all mushrooms studied and
ranged from 7.12 in Cyclocybe cylindracea to
138.2 mg/kg dw in Voluopluteus gloicephalus.
Manganese values in the literature have been
reported in the ranges: 5.0-60.0 mg/kg dw
(Kala¢ and Svoboda, 2001) and 5.54-135 mg/kg
dw (Gengcelep et al., 2009), respectively.
Though V. gloiocephalus seems to contain
considerably high Cr, the determined Cr content
are generally in agreement with those presented
before.

As it is the case for some other minerals
investigated in this study, Lycoperdon molle
contained the highest magnesium content with
an amount of 67.23 mg/kg dry matter.
Magnesium levels ranged between 61.8 mg/kg
dw and 65.22 mg/kg dw for the other mushroom
species, studied. Uzun et al. (2011) reported the
magnesium values as 180 mg/kg dw and 1930
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mg/kg dw for Pleurotus fuscus var. ferulae and
Lycoperdon pyriforme respectively. Likewise
Demirbas (2001) reported the content of this
mineral as 330 mg/kg dw in Tricholoma
anatolicum and 6560 mg/kg dw in Morchella
deliciosa. Turkekul et al. (2004), Sesli et al.
(2008) and Tuzen et al. (2007) also reported the
magnesium content within the range of 688
mg/kg dw and 1150 mg/kg dw. Compared to
earlier published reports the determined levels of
magnesiumi is relatively low.

Since it inhibits many life processes,
cadmium is known as a principal toxic element
(Kala¢ and Svoboda, 2004) and has been
associated with renal damage; cancer and
childhood aggression (Anonymous, 1993).
Acceptable daily intake of this mineral is reported
by World Health Organization (Anonymous,
1993) as 0.06-0.07 mg/day/kg body weight. In
our study, cadmium contents ranged from 1.345
mg/kg dw for Volvopluteus gloiocephalus to
5.908 mg/kg dw for Tricholoma terreum. In some
previous studies the content of cadmium in wild
mushrooms were reported as 0.81-7.50 mg/kg
(Svoboda et al., 2000), 0.10-0.71 mg/kg (Mendil
etal., 2004), 0.28-1.6 mg/kg (Mendil et al., 2005)
and 0.12— 2.60 mg/kg (Malinowska et al., 2004).
Determined cadmium contents of this study are
in agreement with the literatural data.

Adequate iron level in a diet was reported
to be very important in order to decrease the
incidence of anemia (Uzun et al., 2011). Iron
content was determined to be at the lowest level
(59.42 mg/kg dw) in Leucoagaricus leucothites
and at the highest level (585.3 mg/kg dw) in
Lycoperdon molle. Our iron measurements are
in agreement with the findings of previous
studies. The reported iron contents ranged
between 5.0 and 7162 mg/kg dw (Sesli and
Tizen, 1999; Isiloglu et al., 2001; Gengcelep et
al., 2009, Kayaetal.,2011; Uzun etal., 2011).

All the mushroom samples contained
calcium and ranged from 309.3 mg/kg dw
(Pleurotus ostreatus) to 2627 mg/kg dw
(Coprinus comatus).
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For other mushroom samples the
measured calcium contents were between
309.3-2487 mg/kg dw. Compared to reports of
Kala¢, (2009) (100-2400 mg/kg dw) and
Sanmeea et al. (2003) (100-2400 mg/kg dw),
determined calcium contents for some samples
seems to be higher. But Uzun et al. (2011)
measured the calcium content of Laetiporus
sulphureus as 5700 mg/kg dw. Likewise
Gengcelep et al. (2009) reported the calcium
content to be 8800 mg/kg for Lepista nuda.

Lead was not determined in any of the
mushroom samples studied. Kala¢ & Svoboda,
(2001) reported the lead contents of wild
growing mushrooms as being between 0.5-20
mg/kg dw. Kaya and Bag (2010) measured lead
contents between 1.445 mg/kg dw and 3.371
mg/kg dw. But Uzun et al (2011), Kaya et al.
(2011), Kaya and Bag (2013) could not
determine this mineral in many of the
mushrooms they studied. The acceptable daily
intake of Pb for adults is 0.21-0.25 mg/day
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(Anonymous 1993).l1t means that consumption
of wild edible mushrooms collected from these
habitats within Gaziantep province may not have
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Acknowledgements

The authors would like to thank
Karamanoglu Mehmetbey University Research
Fund (30-M-15) for its financial support, and
TUBITAK 212T112, from which the mushroom
samples were obtained.

Anderson A. Chromium in the prevention and control of diabetes. Diab. Metabol., 26: 22-27 (2000).

Anonymous. Evaluation of certain food additives and contaminants. World Health Organization (WHO) and Food
and Agriculture Organization of the United Nations (FAO) Technical Report Series 837, Geneva (1993).
Anonymous. Food and Nutrition Board (FNB), Dietary Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron,

Chromium, Copper, lodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium and Zinc, Washington,
DC: Institute of Medicine, National Academy Press, pp. 1-28 (2001).
Bessette A.E., Bessette A.R., Fischer D.W. Mushrooms of Northeastren Nort America. Hong Kong: Syracuse

University Pres (1997).

Borovitka - Randa Z., Jelinek E., Dunn C.E. Hyperaccumulation of silver by Amanita strobiliformis and related
species of the section Lepidella. Mycological Research, 111, 1339-1344 (2007).

Breitenbach J., Kranzlin F. Fungi of Switzerland, Vol: 3, 4. Switzerland: Verlag Mykologia Luzern (1991, 1995).

Buczacki S. Mushrooms and Todstools of Britain and Europe. Glasgow: Harper Collins Publishers (1992).

Candusso M., Lanzoni G. Lepiota s.1., Vol-4. Saronno-Italia: Libreria editrice Giovanna Biella (1990).

Demirbas A. Concentrations of 21 metals in 18 species of mushrooms growing in the East Black Sea region. Food

Chemistry, 75,453—-457 (2001).

Garcia M.A., Alonso J., Fernandez M.I., Melgar M.J. Lead Content in Edible Wild Mushrooms in Northwest Spain as
Indicator of Environmental Contamination. Archives of Environmental Contamination and Toxicology 34: 330-

335(1998).

Genccelep H., Uzun Y., Tuncturk Y., Demirel K. Determination of mineral contents of wildgrown edible mushrooms.

Food Chemistry 113: 1033-1036 (2009).

Isildak O., Turkekul I, ElImastag M., Tiizen M. Analysis of heavy metals in some wild-grown edible mushrooms from
the middle Black Sea region, Turkey. Food Chemistry, 86, 547—552 (2004).
Isiloglu M., Yilmaz F., Merdivan D. Concentrations of trace elements in wild edible mushrooms. Food Chemistry, 73,

169-175 (2001).

182



MANTAR DERGISI/The Journal of Fungus Ekim(2017)8(2)178-183

Jordan M. The Encyclopedia of Fungi of Britain and Europe, David & Charles Book Co. Devon. UK: John Taylor Book
Ventures Ltd. (1995).

Kacar B Plant nutrition practice guide. Ankara Univ. Agricultural Fac. Pub: 900, Practice Guides: 214. Ankara, Turkey
(1984)..

Kala¢ P., Svoboda L. Areview of trace element concentrations in edible mushrooms. Food Chemistry, 69, 273-281
(2001).

Kalac P. Chemical composition and nutritional value of European species of wild growing mushrooms: A review.
Food Chemistry 113: 9-16 (2009).

Kala¢ P., Burda J., Staskova |. Concentrations of lead, cadmium, mercury and copper in mushrooms in the vicinity of
alead smelter. Sci. Total Environ. 105: 109-119 (1991).

Kalag, P., Svoboda, L. Havlickova Contents of cadmium and mercury in edible mushrooms. Journal of Applied
Biomedicine, 2: 15-20 (2004).

Kaya A., Bag H. Trace Element Contents of Edible Macrofungi Growing in Adiyaman (Turkey). Asian Journal of
Chemistry 22: 1515-1521 (2010).

Kaya A., Gengcelep H., Uzun Y., Demirel K. Analysis of Trace Metal Levels in Wild Mushrooms. Asian Journal of
Chemistry 23: 1099-1103 (2011).

Kaya A., Bag H. Mineral Contents of some Wild Ascomycetous Mushrooms. Asian Journal of Chemistry 25: 1723-
1726 (2013).

Khairiah T., Zalifah M.K., Yin Y.H., Aminah A. The uptake of heavy metals by fruit type vegetables grown in selected
agricultural areas. Pak. J. Biol. Sci., 7(8):1438-1442 (2004).

Malinowska E., Szefer P., Falandaysz J. Metals bioaccumulation by bay bolete, Xerocomus badius, from selected
sites in Poland. Food Chemistry, 84,405-416 (2004).

Mendil D., Uluézli D.O., Tiizen M., Hasdemir E. Sari H. Trace Metal Levels in Mushroom Samples from Ordu,
Turkey. Food Chemistry, 91, 463-467 (2005).

Mendil D., Uluézlii ©.D., Hasdemir E., Caglar A., Determination of trace elements on some wild edible mushroom
samples from Kastamonu, Turkey. Food Chemistry, 88, 281-285 (2004).

Olumuyiwa S.F., Oluwatoyin O.A., Olanrewaja O., Steve R.A. Chemical composition and toxic trace element
composition of some Nigerian edible wild mushroom. International Journal of Food Science and Technology.
43(1).24-29(2007).

Ouzuni, P.K., Petridis D., Koller W.D., Riganakos, K.A. Nutritional value and metal content of wild edible mushrooms
collected from West Macedonia and Epirus, Greece. Food Chemistry, 115:1575—-1580 (2009).

Pegler D.N., Laessge T., Spooner B.M. British Puffballs, Earthstars and Stinkhorns, Royal Botanic Gardens. Kew:
Whitstable Litho (1995).

Sanmeea R., Dellb B., Lumyongc P., Izumorid K., Lumyonga, S., Nutritive value of popular wild edible mushrooms
from northern Thailand. Food Chemistry 82: 527-532 (2003).

Sesli E., Tizen M. Levels of trace elements in the fruiting bodies of macrofungi growing in the East Black Sea region
of Turkey. Food Chemistry 65: 453-460 (1999).

Sesli E., Tizen,M., Soylak, M. Evaluation of trace metal contents of some wild edible mushrooms from East Black
Searegion, Turkey. Journal of Hazardous Materials, 160(2—-3), 462467 (2008).

Soylak M., Saragoglu S., Tizen M., Mendil D. Determination of Trace Metals in Mushroom Samples From Kayseri,
Turkey. Food Chemistry, 92, 649-652 (2005).

Svoboda L., Zimmermannova K., Kala& P. Concentrations of mercury, cadmium, lead and copper in fruiting bodies of
edible mushrooms in an emission area of a copper smelter and a mercury smelter. The Science of the Total
Environment, 246, 61-67 (2000).

Turkekul ., EImastas M., Tizen M. Determination of iron, copper, manganese, zinc, lead, and cadmium in
mushroom samples from Tokat, Turkey. Food Chemistry, 84, 389-392 (2004).

Tuzen M., Ozdemir M., Demirbas A. Study of heavy metals in some cultivated and uncultivated mushrooms of
Turkish origin. Food Chemistry 63: 247-251 (1998).

183



	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114



