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ABSTRACT

Three edible wild mushroomsCantharellus cibarius(yellow mushroom),Lactarius piperatus

and Boletus eduliswere studied for chemical composition and nutritional value. The edible

wild mushrooms have been consumed especially in rural and rainy area of Turkey for a long
time. In this research, proximate composition; moisture, ash, carbohydrate, fat, protein, vita-
mins; vitamin C (L-ascorbic acid), B1 (thiamine), B2 (riboflavin), folic acid, panthotenic acid,
niacin, minerals; Zn, Cu, K, Na, Fe, Ca, Cr, and P of edible wild mushrooms were investigated.
The edible wild mushrooms that were investigated in this research have a balanced and high
nutritional value.
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INTRODUCTION but also for their metabolic products; many of
Mushrooms are familiar items that have long which are said to possess antitumor, immu-
been consumed as a food high in nutritive value noregulatory and hypotensive functions without
and as a contribution to a healthy diet. Mush- adverse side effects

rooms are produced today not only for their food, The use of mushrooms as food is probably



2 N. CAGLARIRMAK ET AL.

as old as civilization. They were preferred only
for culinary characteristics, while the nutritive

value of mushrooms was recognized much
later 6:12

It has been well established that cultivated
mushrooms contain reasonable amounts of
proteins, carbohydrates, minerals and vita-
mins. Nutritionally they rank between high
grade vegetables and low grade matAl-
though mushrooms can not directly substitute
for meat, fish, or eggs, they can serve as a
good substitute in preventing protein malnu-
trition. Mushrooms are rich in proteins and
certain essential amino aciéi$2. Mushrooms
are a good source of protein and when exam-
ined in detail, they have a good balance of
amino acids compared to most of plant foods
15, Amino acid content changes according to
mushroom species, compost and atmospheric
nitrogent,

Mushrooms have good dietary crude fiber
and they are good sources of important food
compounds which are valuable for human nu-
trition 12:13.14.15 Nytritional value and chemi-
cal composition ofAgaricus bisporugculti-
vated mushroom) and some edible wild mush-
rooms grown in Turkey were investigat&d
Cantarellus cibariuswhich grows in north-
ern Turkey, was studied, NDF (detergent fi-
bre) ranged from 40.01 to 43.09% (dry wt.
basis)?2 Three species of wild mushrooms
from Alexandria, Egypt, were investigatét
The mean ratio of crude fibre to total was
found to be about 5.7 for mushrooms while
being much smaller for vegetablés Some
polysaccharide-containing materials have
been successively extracted from the fruiting
bodies ofA. blazej fractionated and assayed
for antitumor activity!l. Coriolus versicolor
(Fr.) Quel. has biological activity of PSK
(krestin), a protein bound polysaccharide.
PSK may be useful in preventing the risk of
HIV infection, and for treatment of AIDY'.

Mushrooms are rich and balanced sources
of K, Na, Fe, and P. They are high in K and low
in Na, so they are ideal foods for those wanting
to reduce sodium intake for health reaséns
Kikuchi, et al 13 studied the metal content of
mushrooms species includibgctariussp. They
found a good balance for human health, K aver-
aged 2190 mg/g, while Na was 60 mg/g.

We have studied the composition of three
commonly eaten wild mushrooms, in order to
evaluate their nutritional value.

MATERIALS AND METHODS

Three species of edible wild mushrooms
Lactarius piperatus(L. ex Fr.) S.F. Gray,
Cantharellus cibariugFr. (yellow mushroom)
andBoletus eduliBull. ex Fr. (Bear mushroom)
were obtained from Mantar, a mushroom export-
ing company in Ismir. They had been collected
from the Black Sea region of Turkey. They were
kept at -20 C in a freezer until they were ana-
lyzed.

Moisture, ash, fat and protein contents were
determined according to standard metHoditie
6.25 factor was used to convert nitrogen to crude
protein. Total carbohydrate quantity was calcu-
lated by subtracting the ash, fat, and protein from
the dry weight#. Minerals (Ca, Cr, Cu, Fe, K,
Na, and Zn) were analyzed by atomic absorp-
tion spectrophotometry (AAS). Lanthanum
was added for Ca determinatiéh P analysis
was made by spectrophotometry using the
method of Nagy'6, but methods used for all
analyses of all other nutrients were the same as
those we used previousfy Vitamins B1, B2,

C, folic acid, panthotenic acid, and niacin were
determined using standard methdds?l The
analyses were obtained from samples of each
species that had been mixed to obtain average
samples. Each value represents the average of
three analyses (P<0.05).
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RESULTS AND DISCUSSION

The results of proximate composition, minerals
and vitamins are givemables 1-3

Table 1, shows results of proximate com-
position of three species of edible wild fungi
which were collected from Northern Turkey. Fat
contents were between 0.72-1.70%. In the liter-
ature the fat contents of other kinds of wild
mushrooms are given as followR: ostreatus
0.14%; \Volvariella volvacea 0.74%; Terfezia
clavergi, 0.68%; Tirmania nivea 1.76%;
Morchella esculenta0.22%; and_actarius
deliciosus 0.36%>18:22 The fat content of ed-
ible wild mushrooms in this study (0.72-1.70%)
are in agreement with those reported above.

Table |. Proximate composition ¢f. cibarus,
L. piperatusandB. edulis.Analysis type (%).

Mushroom species
C. cibarius L. piperatus B. edulis

Fat 0.72 0.18 1.70
Protein 3.10 2.67 7.39
Moisture 85.56 89.94 80.53
Ash 1.77 0.81 1.15
Carbohydrate  8.86 6.50 9.23

The highest value of protein content viaas
edulis, 7.39%, and the lowest valle pipera-
tus, 2.67%. Zakharyet al. 23 determined pro-
tein content oTe. cloverg(4.82%) andi. nivea
and 6.68%. The range of protein was determined
for Agaricus rodmanandA. campestrigdo be
between 4.50% and 4.73% Protein contents
of edible wild mushrooms vary according to
species. Moisture content Bf eduliswas the
lowest, 80.53% and. piperatuswas the high-
est, 89.94%C. cibariushad the highest ash con-
tent, 1.77 %B. edulishad the highest total car-
bohydrate, 9.23%7T&able 1). These results show
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differences among the species, but they are in
agreement with those reported by otHér&:23

Table 2. Mineral contents ofC. cibarius, L.
piperatusandB. edulis.Minerals (ppm).

Mushroom species
C. cibarius L. piperatus B. edulis

Zn 41.72 5.72 41.72
Cu 9.20 3.79 7.86

K 5289.45 2749.30 2032.54
Na 388.00 150.30 252.50
Fe 10.47 33.83 7.39
Ca 21.32 29.74 11.95
Cr Trace Trace Trace
P 107.93 1363.90 222.60

Results obtained for K and Na are agree-
ment with those reported in the literaté?eThe
mineral content shows some differences between
species. The results ifable 2 are usually in
agreement with those previously reported
9,16,19,23

The data irfable 3, shows the amounts of
B-complex vitamins and vitamin C in the wild
mushroom species. B1 vitamin content@f
cibarius was the highest among the three spe-
cies. Compared with results in the literature for
Lactariussp. of 0.054 mg/100g our specimens
were rich in vitamin B1. Our results show that
some other edible wild mushrooms grown in
Turkey have even higher B1 vitamin content.
Our analyses for both piperatusandB. edulus
also showed greater folic acitaple 3); 0.075
mg/100g has been reported foresculentand
0.036 mg/100g fak. deliciosug2 However our
vitamin B2 determinations in all three species
were low; 0.844 mg/100g has been reported for
Lactarius deliciosug.

Vitamin C contents of studied species were
between 4.21 and 6.05 mg/100g. It had been
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Table-3 Water soluble vitamin contents of some
edible wild mushrooms Vitamins (mg/I00g)

Mushroom species
C. cibarius L. piperatus B. edulis

BI (thiamin) 0.300 0.124 0.105
B2 (riboflavin) 0.117 0.092 0.092
Folic acid 0.055 0.31 0.290
Vitamin C 4.97 6.05 4.21
Panthotenic acid 2.38 2.83 2.64
Niacin 5.94 6.37 6.07

reported between 5.22 and 7.36 mg/100 g for
Lactarius deliciosudy Duda,et al 7, but oth-
ers found only 2.83 mg/100g far deliciosus

2.5 mg/100g forA. rodmaniand 2.3 mg/100g
for A. campestrisVitamin C levels are variable
among specie€23

Panthotenic acid contents bf. esculenta
andL. deliciosuf 3.16 and 2.62 mg/100g have
been reporteéf. Our resultsTable 3) are simi-
lar even for the other genera. Variations in nia-
cin contents were also similar to those reported
for other edible wild mushroon®3,

Mushrooms are a well balanced food stuff
when compared with other vegetables. Mush-
rooms are good source of amino acids, minerals
and water soluble vitamins. They can be rec-
ommended for the countries suffering from in-
sufficient nutrition; especially developing or
third world countries.

Mushrooms have long been a popular food
in Turkey and particularly in the Black Sea area
where the climate is wet and there are large for-
ests. Local people collect mushrooms for their
own table and for sale. They recognize the ben-
efit of the additional food, added flavor, and the
income from local sales, and from export to
Switzerland, Germany, and other countries.
However, the nutritional value of these mush-
rooms has not been known and so that value has
not previously been well appreciated.
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