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Abstract: Two wild mushrooms frequently consumed in Jordan were collected form Jordan forests in spring 2012. Each sample was
studied in the lab by taking measurements on the morphological structures of the cap, stem, and recording gill’s color, shape and
dimensions. Also smell and taste for each fruiting structure were taken in consideration. Spore print for each sample was also defined.
Spores of each mushroom were microscopically tested and measured. These mushrooms were identified as Pleurotus eryngi and
Tricholoma terreum. The two mushrooms were evaluated for their physical properties, chemical and mineral composition. Contents
of Ca, Na, K, Zn, Mn, Cu, Fe and Mg were determined. For each mushroom species two mixed samples were analyzed. Nitrogen
content was detected with Kjeldahl method and protein content (%) was calculated by multiplying nitrogen content with the factor
4.38. The highest protein content calculated on oven dry weight basis was found in Pleurotus eryngi which was around 30.6%, while
Tricholoma terreum contained lowest protein content (17.4%). Pleurotus eryngi accumulated trace elements at high ratios as for P,
Ca and Na 0.99%, 0.65% and 0.57% respectively while Tricholoma terreum contained more K (5.1%) than the other wild mushroom.
Total soluble carbohydrates (50.8%), crude fiber (13.4%) and ash (12.2%) percentages were higher in Tricholoma terreum than in
Pleurotus eryngi.
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1. Introduction have been reported to contain significant amounts of
natural vitamin D, compared with cultivated
mushrooms that had a low content. Canned samples of
Agaricus bisporus were slightly lower in ergosterol and
vitamin D, compared to fresh samples [6]. Spawn type
and strain influenced the yield of Agaricus bisporus
produced on non-composted and spent mushroom
compost [7]. The cultivated mushroom has received the
attention of several investigators mainly for extending
its shelf life and quality [8]. There are a few mushroom
farms in Jordan, and their production covers only a
small portion of the market but the canned products of
mushroom are available in Jordan. Many wild
mushroom species are found in Jordan, out of which 56
species have been identified for their toxicity [9, 10].
The lack of information about nutritional value and
chemical compositions of Jordan wild mushrooms lead
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More than 2,000 species of mushrooms exist in
nature but only approximately 25 species are
intensively cultivated for commercial purposes, on
ground or wood and utilising particular environmental
and nutritional conditions [1]. Mushrooms are well
recognized for their flavor and nutritional values [2].
Fungi are known as a good source of phytosterols [3].
The nutritional interest in phytosterols derives from the
fact that they reduce cholesterol absorption, thereby
having the capacity to reduce plasma cholesterol with
no side-effects [4]. The consumption of wild edible
mushrooms is increasing due to a good content of
proteins, dietary fibre and trace elements [5]. Both wild
and cultivated mushrooms are good sources of
vitamins and proteins. Chanterelles and king bolete
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chemical composition of two edible wild mushrooms
widely consumed in Jordan.

2. Materials and Methods
2.1 Sample Collection and Preperation

Two mature fresh mushroom samples were collected
during February 2012 from Jordan forests in Tell ar
Rumman (Royal Botanic Garden) and Thugret
Asfoor-Jarash. The mushrooms were growing in pine
tree forests and one of them was found in Tell ar
Rumman where Ferulla commune was growing also
near pine trees. Each fresh sample was a mixed sample
and 2 kg in weight, carefully cleaned from soil and
organic debris, washed with distilled water, drained
and thinly sliced to have a representative sample. For
each mushroom three samples were dried in electrical
radiant heat oven (Binder, Germany) at 70 °C for 72 h
until the weight was constant to calculate the moisture
content, then dried at 102 °C for 8 h for further analysis.
The dried material was ground to pass through a 1 mm
mesh sieve. They were mixed thoroughly and kept in
plastic bags and stored in a freezer at -4 °C until used
for mineral investigations [11]. The specimens were
examined in the laboratory and identified according to
[12-14]. Each sample was studied in the laboratory by
taking measurements of the cap, stem, and recording
gills color, shape and dimensions. Also smell and taste
for each fruiting structure were taken in consideration.
Spore print for each fresh mature sample was also
defined by laying the fruiting body over glass sheath
and covered it overnight with a glass beaker to avoide
drying [14]. Spores of each mushroom were
microscopically studied and photographed by
recording the shape, colour and size of more than
twenty arbitrary choosen spores.

Mineral contents of Ca, Na, and K, were determined
by using a flame photometer (JENWAY, UK) and
phosphorus content was determined according to
AOAC procedure [15] by using spectrophotometer
(UVIKONB810, Switzerland). For each mushroom
species, the whole nutritional analysis was replicated

three times. To determine crude protein percentage,
nitrogen content was determined by Kjeldahl method
(LabConco, UK) according to [15] and [11] and protein
content (%) was calculated by multiplying nitrogen
content with the factor 4.38 according to Ref. [16].
Moisture, crude fiber, crude fat and ash contents were
determined according to Ref. [15]. Ash percentage was
determined by heating the dried sample in muffle
furnace (Naber, Germany) at 550-600 °C for 8 h until
the color of the treated substance become gray and 6N
HCI was added to test for complete ashing by
dissolving the material very well. Fat was determined
by petroleum ether extraction using Foss Soxtec 2045,
(Switzerland) system for 16 h. The material was boiled
in 1.25% H,SO, for 45 min then in 1.25% NaOH for
another 45 min, and then dried to determine crude fiber
percentage using Ankom 220, USA system. The
energy values were calculated as Cal/g by using
IKA-C5003-Werke,  Germany  system.  Total
carbohydrates were calculated by difference using the
following equation: Total carbohydrates = 100 — (g
moisture + g protein + g fat + g ash) [17].

2.2. Statistical Analysis

Statistical analysis of the data on protein,
carbohydrate, crude fiber and fat, ash and moisture as
well as for minerals contents were performed using
SAS package at the Computer Center of the University
of Jordan. The data were reported as means + SD for
six determinations.

3. Results and Discussion
3.1 Classification of Collected Mushrooms

Pleuorotus eryngi (Sample No.1) was identified
according to the following characteristics: Cap 4-12 cm
across, convex to depressed in the center, whitish and
the margins becoming toothed with age. Breaking of
upper surface into large scales started from the center.
Stem 20-60 mm x 7-25 mm with lateral to centric
development. Flesh white in color. Gills are
descending with stem and whitish-honey. Taste
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mushroomy and smell faint of crushed almonds when
young. Spore print white creamy in color with
cylindrical to narrowly kidney shaped spores and with
prominent germ pore which varied from 10.2-13.8 x
4-6.5 pu (Fig. 1). Tricholoma terreum (Sample No.2)
has a cap with 2-7 cm across, concave shaped, variable
in color from brown to grey-brown. Later become flat
with tattered and curled edges. Stem 20-60 x 10-15 cm,
white and silky smooth. Flesh white in color and smell
pleasant. Spore print white with elliptical to oval and
smooth spores measuring 7.5-10 x 5-6.5 u (Fig. 2).

Fig. 1 Spores of Pleuorotus eryngi.

Fig. 2 Spores of Tricholoma tereum.

Table 1 Nutritional analysis of two wild Jordan mushrooms.

3.2 Proximate Analysis of Mushrooms

The highest and significantly different protein value
(30.6%) was found in the cultivated mushroom
Pleurotus eryngi while Tricholoma tereum contained
the lowest protein content (17.5%) as shown in Table 1.
There were significant differences amongst the two
mushroom genera concerning protein  content.
According to Ref. [18] 72%-83% of the total nitrogen
would be in the form of digestible protein. In the fruit
body of edible mushrooms a large amount of nitrogen
is actually present in non-protein compounds; due to
urea, ninhydrin positive compounds and a high
proportion of N-containing chitin; hence the
conversion factor of total nitrogen into crude protein is
3.45-4.38 [19, 20].

Normally crude protein correlation factor adopted
for mushrooms in food composition tables was
calculated using the conversion factor of (N x 4.38).
This would establish that mushrooms are relatively
high in digestible proteins compared with vegetable
foods. The corrected amino acid scores of two
Tricholoma species were low compared with those of
egg white but higher than those of many vegetable
proteins [20]. However, it is known that the protein
contents of mushrooms are affected by many factors,
namely the type of mushrooms, the stage of
development, the part sampled, level of nitrogen
available and the location [21].Wild mushrooms were
rich sources of protein (close to 16% of dry weight) and
had low fat contents (5.7%-6.6%) making it an ideal
snack material [20]. Both mushrooms contained the
same percentage of crude fat while Tricholoma
contained higher ash percentage than Pleurotus eryngi
(12.3%). This was reflected in containing low energy
where the relation between energy and ash % was
reciprocally.

Mushroom name Protein % + SD Ash% +SD  Moisture % +SD  Crude fat % + SD  Crude fiber % + SD
Pleurotus eryngi *30.6 + 0.03 9.5+0.04 90.3+£0.75 5.8+ 0.00 125+0.13
Tricholoma terreum. 17.5+£0.19 12.3+£0.08 91.1+£0.53 5.9+0.02 13.5+£0.09

*Values are means of three determinations on dry weight basis.
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Table 2 Mineral composition of two wild Jordan mushrooms.

Mushroom name / element Pleurotus eryngi + SD

Tricholoma terreum + SD

Potassium (K), % *3.934 £ 0.02
Sodium (Na), % 0.57 £ 0.06

Calcium (Ca), % 0.652 + 0.00
Phosphorus (P), % 0.992 £0.01

5.125+0.05
0.293+0.11
0.335+0.01
0.557 £ 0.02

*Values are means of 3 determinations on dry weight basis.

Table 3 Carbohydrate and energy content of two wild Jordan mushrooms.

Mushroom Name / Element Pleurotus eryngi + SD

Tricholoma terreum + SD

Carbohydrate, %
Energy, Cal/g

*41.5+0.21
4554 +1.05

50.8 +0.0.16
4295 +1.14

*Values are means of three determinations on dry weight basis.
3.3 Mineral Analysis

The data on mineral analysis of the investigated

mushrooms are shown in Table 2. Significant

differences were observed between the two mushrooms.

The highest Na, Ca, and phosphorus contents were
found in Pleurotus eryngi. Care should be taken for
substrate composition to avoid any buildup of any trace
metals [21]. Tricholoma was good source for K while
Pleurotus eryngi contained the lowest concentration.
The explanation for the variation of mineral contents in
the tested mushrooms might be due to genotypic effect
[22]. Not only that but also the type of substrate used
composted or non-composted, its composition and
availability of its mineral contents, the absorptive
capacity of the mushroom mycelia, age of the
mushroom and the environment (water, temperature
and humidity) have also prominent effects.

The highest carbohydrate content (50.8%) was
found in Tricholoma terreum and it was significantly
different from Pleurotus eryngi but Tricholoma
terreum contained less energy than Pleurotus eryngi
because of high ash content in Tricholoma terreum
(Table 3).

Soitis necessary to use always fresh samples for any
nutritional analysis. Mushrooms quality is influenced
by the stage of development and pre- and post-harvest
conditions. Post-harvest treatment with citric acid or
hydrogen peroxide extended the shelf life of fresh
sliced mushrooms [8]. On average, a serving (100 g) of

mushrooms guarantees from 9% to 40% of the daily
recommendation of dietary fibre [23]. Content of
dietary fibre was high (approx. 45% of dry matter) in
two Tricholoma species [20].

4. Conclusions

The chemical composition and protein values of the
two mushrooms clearly indicated that they provide key
nutrients. Being a good source of protein and
carbohydrate, they fall between most legumes and
meat [24] and prove to be excellent foods that can be
used in well- balanced diets for their low contents of fat
and energy. Results have shown also that Pleurotus
eryngi is a good source of energy, sodium, calcium,
phosphorus and protein. No significant differences
were obtained between the two wild mushrooms
concerning crude fiber content.
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