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Abstract: This study was conducted to determine the chemical composition and nutritional value for eight samples of edible
mushrooms, including seven samples of wild edible mushrooms collected from Blue Nile State and one commercial sample.
All samples were classified by Mycokey software program and mushroom expert web site. In addition, the mushrooms
varieties found are Agaricus bisporus, Chlorophyllum rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus impudicus,
Agaricus arvensis, Agaricus silvicola and the commercial sample (Agaricus bisporus). Also, toxicity was detected using
potassium hydroxide (4%) during collection in the field and for all samples the toxicity test was negative. The results showed
that the samples containing varying moisture content between samples ranged from 5.26% to 11.11%. Fat content ranged from
0.94% to 2.99%. Protein content ranged between 19.41% to 34.14%. Ash content ranged from 0.22% to 1.47%. Add to that,
the fiber content ranged from 5.25% to 23.86%. Carbohydrate content ranged from 26.76% to 77.91%. The calcium content
(mg/kg) ranged from 5.80 to 8.60. The magnesium content (mg/kg) ranged from 3.07 to 5.50. The phosphorus content (mg/kg)
ranged from 2.15 to 2.50. The potassium content (mg/kg) ranged from 21.20 to 21.50. The iron content (mg/100g) ranged from
1.30 to 1.55. The zinc content (mg/100g) ranged from 0.51 to 0.52. The copper content (mg/100g) ranged from 0.10 to 0.11.
The manganese content (mg/100g) ranged from 0.10 to 0.12. The essential amino acids content (mg/100g) of mushroom
samples were: arginine content ranged from 6.30 to 6.40. Histidine content ranged from 1.90 to 2.20. Lysine content ranged
from 5.00 to 5.10. Tryptophan content ranged from 0.88 to 0.90. Phenylalanine content ranged from 2.00 to 2.10. Methionine
content ranged from 1.00 to 1.15. Threonine content ranged from 4.05 to 4.10. Leucine content ranged from 3.90 to 4.10.
Isoleucine content ranged from 5.56 to 5.70. Valine content ranged from 4.20 to 4.50. All samples contain high levels of
protein, minerals and essential amino acids. However, the Volvariella volvacea sample is the best sample in terms of containing
the protein so it can be entered as a dietary supplement in some processed foods that contain very small amounts of protein.
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proposed that the term is dropped altogether in order to avoid
confusion and the terms edible, medicinal and poisonous
mushrooms are used.

Mushroom nutriceuticals describe a new class of
compounds extractable from either the mycelium or the fruit
body of mushrooms and embody both their nutritional and
medicinal features. They are consumed as a dietary
supplement that has potential therapeutic applications [8].

Mushroom Nutriceuticals are enriched food materials that

1. Introduction

Mushrooms are the fruiting bodies of macro-fungi. They
include both edible/medicinal and poisonous species.
However, originally, the word “mushroom” was used for the
edible members of macro-fungi and “toadstools” for
poisonous ones of the “gill” macro-fungi. Scientifically the
term “toadstool” has no meaning at all and it has been
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are used for the maintenance of a healthy diet. These are part
of a meal 8, 19].

Infusion of mushrooms has been used to prevent beriberi.
In addition, the decoction has been used for the treatment of
abscesses and wounds [29].

Edible mushrooms once called the “food of the gods™ and
still treated as a garnish or delicacy can be taken regularly as
part of the human diet or be treated as healthy food or as a
functional food. The extractable products from medicinal
mushrooms, designed to supplement the human diet not as
regular food, but as the enhancement of health and fitness,
can be classified into the category of dietary
supplements/mushroom nutriceuticals [7].

Wild mushrooms have been extensively consumed since
the primers of human civilization, due to their unique and
delicate flavor, being rich sources of minerals and having
high amounts of water, protein, fiber, and carbohydrates.
Lipids are present in low values, which make them excellent
to be included in low-calorie diets (Heleno et al., 2009;
Kalac, 2012).

Beyond the nutritional characteristics, mushrooms have
been also extensively studied for their medicinal properties,
mainly due to their richness in bioactive compounds that
presented antioxidant, anticancer and antimicrobial
properties, among other bioactivities [13, 14].

Dietary supplements are ingredients extracted from foods,
herbs, mushrooms and other plants that are taken without
further modification for their presumed health-enhancing
benefits.

Identification study help to assure the safe use of
mushroom as food. Moreover, this study is considered a
pioneer study aimed to shed some light on some of the wild
species of mushrooms in Blue Nile State that are used as
edible mushrooms by the local people and the intervention of
food supplements in diets that are deficient of protein.

Many local people in Blue Nile State taking some types of
wild edible mushrooms, collecting the mushroom during the
begging of the rainfall season, consuming it fresh or drying it
and using it in steaks of the dried meat (shormot) in their
food, did not have a food culture that will enable them to
know that these species contain a toxin or not. This study was
conducted to identify some of the species of wild edible
mushrooms in Blue Nile state and the determination of
nutritional value, minerals, and essential amino acids and
learn about their toxicity. To ensure the safety of the food
supplement them.

General objective:

To study experimentally some wild mushroom and their
suitability for human consumption.

2. Materials and Methods
2.1. Materials

Sample Collection
Seven samples of wild edible mushrooms were collected
from Blue Nile State — the city of Al-Damazin in addition to

one sample was purchased from super-market in Khartoum
North. During the collection process from the field the
toxicity test was conducted for all samples by potassium
hydroxide with a concentration of 4% using dropper on the
caps and stem, during this test there was no positive toxicity
in all samples.

2.2. Methods

2.2.1. Toxicity Test

According to the mushroom expert web site (2008) was
used Chemical tests in mushroom identification are methods
that aid in determining the variety of some fungi. The most
useful tests are potassium hydroxide (KOH) 3% to 5%. On to
attend (KOH) weighing 4g, then dissolved in part of distilled
water and then complete volume to 100 ml with distilled
water. Then (KOH) solution was used for the detection of
toxicity by dropping one or two drops of KOH solution into
pieces of the caps and stem samples of the mushroom and
then the color change was observed (no color change that
means negative reaction).

2.2.2. Identification of Mushroom Samples

In this study, mushroom samples were identified by
mycokey software program (is a synoptic multi-access key
for identification of fungi and includes the Funga Nordica
analytic keys) and mushroom expert web site.

2.2.3. Preparation of Samples

The samples collected between April and September 2016
from the city of Al-Damazin nursery. After it was dried in the
shade at room temperature and then was crushed by blender
and saved in plastic bags, then the bags were packed in
aluminum foil until chemical analysis.

2.2.4. Chemical Analysis
The samples were analyzed for moisture, fat, Ash and
fiber, using the AOAC procedures (AOAC, 2003). The crude
protein (N x 4.38) was determined in all samples by micro —
Kjeldahl technique following the method of AOAC (2005).
Total carbohydrates were calculated by difference
according to the following equation:

Total carbohydrates=100% - (Moisture + Protein + Fat +
Ash).

Mineral content was determined in all samples by Elmer
(1996). Using the atomic absorption spectrophotometer
model 210 VGP USA (AAS 2005).

Amino acid content was determined according to the
official method of the AOAC (2006). Performed by using
High-Performance Liquid Chromatography (HPLC).

2.2.5. Statistical Analysis

The results were subjected to statistical analysis (SAS).
One-way by using a completely randomized design (CRD).
The mean values were also tested and separated by using
Duncan's Multiple Range Test (DMRT) as described by
Montgomery and Douglas, (2001).
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3. Results and Discussion
3.1. Identification of Mushroom Species

All of the following plates from 1 to 8 were the field
pictures of the studied mushroom samples collected from
Blue Nile State and the commercial one. They identified by
using Mycokey software program and mushroom expert web
site.

3.2. Moisture Content

Table 1, figure 1 and figure 2 shows the moisture contents
of wild edible mushrooms Agaricus bisporus, Chlorophyllum
rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus
impudicus, Agaricus arvensis, Agaricus silvicola, (Agaricus
bisporus commercial sample). The highest moisture content
11.11% was in Volvariella volvacea, Agaricus arvensis and
Agaricus silvicola, whereas the lowest 5.26% was in
Agaricus  bisporus, Chlorophyllum rhacodes, Agaricus
lutosus, Agaricus impudicus and the commercial sample
(Agaricus bisporus), respectively. There were no significant
differences (P<0.05) between the varieties Agaricus bisporus,
Chlorophyllum  rhacodes, Agaricus lutosus, Agaricus
impudicus and the commercial sample (Agaricus bisporus),
regarding moisture content, while between the varieties
Volvariella volvacea, Agaricus arvensis, Agaricus silvicola
there was no significant differences (P<0.05) in moisture
content. Abdalla (2015) [1] reported that the moisture content
of some wild edible mushrooms ranged between 6.97% and
14.07% also Saiqa et al, (2008) [18] reported that the
moisture content of wild edible mushrooms was in Agaricus
bisporus was 5.9% and moisture content 9% for the variety
Volvariella volvacea was reported by Mshandete and Cuff
(2007)[15].

3.3. Fat Content

Table 1, figure 1 and figure 2 shows the fat contents of
wild edible mushrooms Agaricus bisporus, Chlorophyllum
rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus
impudicus, Agaricus arvensis, Agaricus silvicola and the
commercial sample (Agaricus bisporus). The highest value of
fat content was in Agaricus Ilutosus 2.99%, whereas the
lowest value of fat content was in Agaricus impudicus
0.94%. The values within all samples showed a significant
difference (P<0.05). Abdalla (2015) [1] reported that the fat
content of some wild edible mushrooms in (Agaricus
bisporus) was 3.50% and Mshandete and Cuff (2007) [15]
reported the fat content in Volvariella volvacea was 3.3% and
Barros et al., (2007) [6] reported the fat content in Agaricus
arvensis was 2.7%.

3.4. Protein Content

Table 1, figure 1 and figure 2 shows the protein contents of
wild edible mushrooms Agaricus bisporus, Chlorophyllum
rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus
impudicus, Agaricus arvensis, Agaricus silvicola and the
commercial sample (Agaricus bisporus). The highest value of

protein content was in Volvariella volvacea 34.14%, whereas
the lowest value of protein content was in Agaricus bisporus
19.41%. The values within the Agaricus Dbisporus,
Chlorophyllum  rhacodes, Agaricus lutosus, Volvariella
volvacea, Agaricus impudicus and the commercial sample
(Agaricus bisporus) showed significantly difference (P<0.05).
While the samples Agaricus arvensis, Agaricus silvicola are
similar in values and have no significant difference between
them. Abdalla (2015) [1] reported that the protein content of
Agaricus bisporus was 21.35%, another study conducted by
Saiga et al., (2008) [18] reported that the protein content in
Agaricus bisporus was 16.4% and Mshandete and Cuff (2007)
[15] reported the protein content in Volvariella volvacea was
28.0% and Barros ef al., (2007) [6] reported the protein content
in Agaricus arvensis was 56.3%.

3.5. Ash Content

Table 1, figure 1 and figure 2 shows the ash contents of
wild edible mushrooms Agaricus bisporus, Chlorophyllum
rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus
impudicus, Agaricus arvensis, Agaricus silvicola and the
commercial sample (4garicus bisporus). The highest value of
the ash content was in Agaricus bisporus 1.47%, whereas the
lowest value of ash content was in Agaricus impudicus
0.22%. The values within all samples showed a significant
difference (P<0.05). Abdalla (2015) [1] reported that the ash
content of Agaricus bisporus was 26.00% and Saiqa et al.,
(2008) [18] founded the ash content in Agaricus bisporus as
11.01% and Mshandete and Cuff (2007) [15] reported the ash
content in Volvariella volvacea was 10.0% and Barros et al.,
(2007) [6] reported the ash content in Agaricus arvensis was
3.5%.

3.6. Crude Fiber Content

Table 1, figure 1 and figure 2 shows the crude fiber of wild
edible mushrooms Agaricus bisporus, Chlorophyllum
rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus
impudicus, Agaricus arvensis, Agaricus silvicola and the
commercial sample (Agaricus bisporus). The highest value of
crude fiber was in Agaricus impudicus was 23.86%, whereas
the lowest value of crude fiber was in Agaricus silvicola
5.25%. The values within the Agaricus bisporus, Volvariella
volvacea, Agaricus impudicus, Agaricus arvensis and
Agaricus silvicola showed significantly difference (P<0.05).
While the Chlorophyllum rhacodes, Agaricus lutosus and the
commercial sample (Agaricus bisporus) are similarity in
values and have no significant difference. Abdalla (2015) [1]
reported that the crude fiber content of Agaricus bisporus
was 14.33% and Mshandete and Cuff (2007) [15] reported
the fiber content in Volvariella volvacea was 9.8%.

3.7. Carbohydrate Content

Table 1, figure 1 and figure 2 shows the carbohydrate
contents of wild edible mushrooms Agaricus bisporus,
Chlorophyllum rhacodes, Agaricus lutosus, Volvariella
volvacea, Agaricus impudicus, Agaricus arvensis, Agaricus



15 Ibrahim Ishag Ibrahim Omer and Ebrahim Alfaig Alnoor Alfaig: Chemical Composition and Nutritional
Value of Some Type of Wild Mushrooms in Blue Nile State

silvicola and the commercial sample (Agaricus bisporus).
The highest value was in Agaricus bisporus was 77.91%,
followed by Agaricus lutosus 54.01%, whereas the lowest
value of carbohydrate content was in Agaricus impudicus
was 26.76%. The wvalues within all samples showed
significantly difference (P<0.05). Abdalla (2015) [1] reported
that the carbohydrate content of some wild edible mushrooms
in Agaricus bisporus was 20.75% and Saiqa et al., (2008)
[18] reported that in Agaricus bisporus was 56.47% and
Mshandete and Cuff (2007) [15] reported the carbohydrate
content in Volvariella volvacea was 50.0% and Barros et
al.,(2007) [6] reported the carbohydrate content in Agaricus
arvensis was 37.5%.

3.8. Mineral Content

Table 2, figure 3 and figure 4 shows the calcium contents
of wild edible mushrooms Agaricus bisporus, Chlorophyllum
rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus
impudicus, Agaricus arvensis, Agaricus silvicola and the
commercial sample (Agaricus bisporus). The highest levels
of calcium were in Agaricus Ilutosus was 8.60 mg/kg,
whereas the lowest levels of calcium were in Volvariella
volvacea was 5.80 mg/kg. The values within the Agaricus
bisporus, Chlorophyllum rhacodes, Volvariella volvacea,
Agaricus impudicus, Agaricus silvicola and the commercial
sample (Agaricus bisporus) showed significantly difference
(P>0.05). While the Agaricus lutosus, Agaricus arvensis and
the commercial sample (Agaricus bisporus) are similar in
values. The reported calcium values for Agaricus bisporus
are 6.7 mg/kg, (Abdalla, 2015) [1].

Table 2, figure 3 and figure 4 shows the magnesium
content of wild edible mushrooms. The highest levels of
magnesium were in Agaricus Ilutosus was 5.50 mg/kg,
whereas the lowest levels of magnesium were in Volvariella
volvacea was 3.07 mg/kg.

Table 2, figure 3 and figure 4 shows the phosphorus
content of wild edible mushrooms. The highest levels of
phosphorus were in Volvariella volvacea was 2.50 mg/kg,
whereas the lowest levels of phosphorus were in Agaricus
silvicola was 2.15 mg/kg.

Table 2, figure 3 and figure 4 shows the potassium content
of wild edible mushrooms. The highest levels of potassium
were in Agaricus arvensis was 21.50 mg/kg, whereas the
lowest levels of potassium were in Agaricus silvicola was
21.20 mg/kg.

Table 2, figure 3 and figure 4 shows the iron content of
wild edible mushrooms. The highest levels of iron were in
Agaricus bisporus was 1.55 mg/100g, whereas the lowest
levels of iron were in Volvariella volvacea was 1.30
mg/100g.

Table 2, figure 3 and figure 4 shows the zinc content of
wild edible mushrooms. The highest levels of zinc were in
Volvariella volvacea 0.52 mg/100g, whereas the lowest levels
of zinc were in the commercial samples (Agaricus bisporus)
was 0.51 mg/100g.

Table 2, figure 3 and figure 4 shows the copper content of
wild edible mushrooms in this study the highest levels of

copper was in Agaricus bisporus was 0.11 mg/100g, whereas
the lowest levels of copper was in the commercial samples
(Agaricus bisporus) was 0.10 mg/100g

Table 2, figure 3 and figure 4 shows the manganese
content of wild edible mushrooms in this study the highest
levels of manganese was in Chlorophyllum rhacodes was
0.12 mg/100g, whereas the lowest levels of manganese was
in Agaricus silvicola was 0.10 mg/100g.

3.9. Amino Acids Content

Table 3, figure 5 and figure 6 shows the arginine contents
of wild edible mushrooms Agaricus bisporus, Chlorophyllum
rhacodes, Agaricus lutosus, Volvariella volvacea, Agaricus
impudicus, Agaricus arvensis, Agaricus silvicola and the
commercial sample (Agaricus bisporus). The highest values
of arginine were in Chlorophyllum rhacodes (6.40 mg/100g)
whereas the lowest values of arginine was in Agaricus
arvensis was (6.30 mg/100g). Tseng and Mau (1999) [20]
reported that the arginine content of some wild edible
mushrooms was in Agaricus bisporus (3.83 mg/100g).

Table 3, figure 5 and figure 6 shows the histidine content
of wild edible mushrooms. The highest values of histidine
were in Chlorophyllum rhacodes (2.20 mg/100g), whereas
the lowest values of histidine were in Agaricus impudicus
(1.90 mg/100g). Crisan and sands (1978) [9] reported that the
histidine content of some wild edible mushrooms was in
Agaricus bisporus (2.7 mg/100g) and Volvariella volvacea
(3.8 mg/100g).

Table 3, figure 5 and figure 6 shows the lysine content
wild edible mushrooms. The highest values of lysine were in
Chlorophyllum rhacodes (5.10 mg/100g), whereas the lowest
values of lysine were in Agaricus bisporus (5.00 mg/100g).
Crisan and sands (1978)[9] reported that the lysine content of
some wild edible mushrooms was in Agaricus bisporus (9.1
mg/100g) and Volvariella volvacea (7.1 mg/100g).

Table 3, figure 5 and figure 6 shows the tryptophan content
of wild edible mushrooms. The highest values of tryptophan
were in Agaricus bisporus (0.90 mg/100g), whereas the
lowest values of tryptophan was in Chlorophyllum rhacodes
(0.88 mg/100g). Crisan and sands (1978) [9] reported that the
tryptophan content of some wild edible mushrooms was in
Agaricus bisporus (2.0 mg/100g) and Volvariella volvacea
(1.5 mg/100g).

Table 3, figure 5 and figure 6 shows the phenylalanine
content of wild edible mushrooms. The highest values of
phenylalanine was in Agaricus arvensis (2.10 mg/100g),
whereas the lowest values of phenylalanine was in Agaricus
silvicola (2.00 mg/100g). Crisan and sands (1978) [9]
reported that the phenylalanine content of some wild edible
mushrooms was in Agaricus bisporus (4.2 mg/100g) and
Volvariella volvacea (2.6 mg/100g).

Table 3, figure 5 and figure 6 shows the methionine of
wild edible mushrooms. The highest values of methionine
was in Agaricus bisporus (1.15 mg/100g), whereas the lowest
values of methionine was in Agaricus silvicola (1.00
mg/100g). Crisan and sands (1978) [9] reported that the
methionine content of some wild edible mushrooms was in
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Agaricus bisporus (0.9 mg/100g) and Volvariella volvacea
(1.1 mg/100g).

Table 3, figure 5 and figure 6 shows the threonine content
of wild edible mushrooms. The highest values of threonine
was in Agaricus bisporus (4.10 mg/100g), whereas the lowest
values of threonine was in Volvariella volvacea (4.05
mg/100g), the wvalues within all samples showed no
significantly difference (P<0.05). Crisan and sands (1978) [9]
reported that the threonine content of some wild edible
mushrooms was in Agaricus bisporus (5.5 mg/100g) and
Volvariella volvacea (3.5 mg/100g).

Table 3, figure 5 and figure 6 shows the leucine content of
wild edible mushrooms. The highest values of leucine was in
Chlorophyllum rhacodes (4.10 mg/100g), whereas the lowest
values of leucine was in commercial sample (Agaricus
bisporus) was (3.90 mg/100g). The values within all samples
showed significantly difference (P0<0.05). Crisan and sands
(1978) [9] reported that the leucine content of some wild
edible mushrooms was in Agaricus bisporus (7.5 mg/100g)

and Volvariella volvacea (4.5 mg/100g).

Table 3, figure 5 and figure 6 shows the isoleucine content
of wild edible mushrooms. The highest values of isoleucine
was in Chlorophyllum rhacodes (5.70 mg/100g), whereas the
lowest values of isoleucine was in Agaricus bisporus (5.56
mg/100g). The values within all samples are not significantly
(P<0.05) different. Crisan and sands (1978) [9] reported that
the isoleucine content of some wild edible mushrooms was in
Agaricus bisporus (4.5 mg/100g) and Volvariella volvacea
(3.4 mg/100g).

Table 3, figure 5 and figure 6 shows the valine content of
wild edible mushrooms. The highest values of valine was in
Agaricus bisporus (4.50 mg/100g), whereas the lowest values
of valine was in Agaricus arvensis (4.20 mg/100g). The
values within all samples are highly significantly (P<0.05)
different. Crisan and sands (1978) [9] reported that the valine
content of some wild edible mushrooms was in Agaricus
bisporus (2.5 mg/100g) and Volvariella volvacea (5.4
mg/100g).

Table 1. Chemical composition of edible mushroom (g/100 g dry weight basis).

Sample Moisture (%) Fat (%) Crude fiber (%) Total CHO (%) Crude protein% (Nx4.38) Ash (%)
A 5.26"+0.00 1.198£0.04 18.00°+1.00 77.91%1.00 19.4150.01 1.47°+0.01
B 5.26"+0.00 1.98%£0.05 9.30°+0.10 29.93%£1.00 21.02°40.02 1.37°+0.01
C 5.26"£0.00 2.99°+0.00 9.55%0.00 54.01°£0.01 23.29°+0.01 0.59%£0.00
D 11.11°+0.00 2.90°+0.00 12.88%+0.10 49.98°+0.01 34.14°+0.12 0.45°+0.00
E 5.26"+0.00 0.94"+0.02 23.86*+0.01 26.76"+0.01 20.06'+0.01 0.22"+0.00
F 11.11*+0.00 1.52'+0.01 13.85°+0.01 42.37°+0.01 27.93%+0.01 0.430.00
G 11.11°+0.00 2.73°40.00 5.2540.01 43.44°+0.01 27.93%+0.01 0.285+0.00
H 5.26"+0.00 1.85°£0.01 9.78°0.01 32.260.01 24.26°+0.01 0.60°+0.00
P-value 0.003™ 0.00™ 0.00™ 0.00™ 0.00™ 0.00™
Lsdo.os 0.0007292 0.0005474 0.6193 0.8654 0.6193 0.0005474
SE+ 0.0002236 0.0001826 0.2066 0.2887 0.2066 0.0001826

Mean+SD value (s) having different superscript (s) letters in a column are significantly different (P<0.05) according to DMRT.

Key:

A EyAgaricus bisporus B = Chlorophyllum rhacodes * = significantly different.

C = Agaricus lutosus D = Volvariella volvacea ** = highly significantly different.

E = Agaricus impudicus ¥ = Agaricus arvensis NS = not significantly different.

G = Agaricus silvicola H = Agaricus bisporus (commercial sample).

Table 2. Minerals content of edible mushroom (dry weight).

Sample Ca (mg/kg)) Mg (mg/kg) P (mg/kg) K (mg/kg) Fe (mg/100g) Zn (mg/100g) Cu (mg/100g) Mn (mg/100g)
A 6.3540.07 3.1040.00 2.30%+0.00 21.20%0.00 1.55%£0.07 0.51°+0.00 0.11*+0.01 0.11°+£0.01
B 7.45°+0.07 3.70°£0.28 2.25%+0.07 21.20°+0.00 1.40*+£0.00 0.51°+0.00 0.10°+0.00 0.12°+0.01
C 8.60°+£0.00 5.50°+0.14 2.45%+0.21 21.40°+0.28 1.45%+0.07 0.51°+0.00 0.10°+0.00 0.11°+0.01
D 5.80%0.14 3.07°£0.07 2.50°+0.14 21.30%0.00 1.30%0.00 0.52+0.01 0.10°+0.00 0.12°4+0.01
E 7.45°+0.07 3.70°+0.14 2.30°+0.00 21.40*+0.14 1.40°£0.00  0.51°+0.00 0.11°£0.01 0.11°+0.01
F 8.40°+£0.00 3.10£0.00 2.50°+0.14 21.50°+0.14 1.50™+0.00 0.52+0.01 0.11°+0.01 0.12°+0.01
G 6.40°+0.14 3.80°+£0.14 2.15°+0.07 21.20°+0.00 1.35%+0.07 0.51°+0.00 0.10°+0.00 0.10°+0.00
H 8.55+0.07 3.70°+0.28 2.45"+0.21 21.40%+0.28 1.40°£0.00  0.51+0.01 0.10°+0.00 0.12+0.01
P-value 0.0002" 0.005™ 0.04867" 0.4501" 0.0074™ 0.0456" 0.050° 0.0491"
Lsdo.os 0.2063 0.3859 0.3007 0.3646 0.1031 0.0007292 0.0007292 0.0007292
SE+ 0.06325 0.1183 0.0922 0.1118 0.03162 0.0002236 0.0002236 0.0002236

Mean+SD value (s) having different superscript (s) letters in a column are significantly different (P<0.05) according to DMRT.

Key:

A= Agaricus bisporus B = Chlorophyllum rhacodes * = significantly different.

C = Agaricus lutosus D = Volvariella volvacea * * = highly significantly different.
E = Agaricus impudicus ¥ = Agaricus arvensis NS = not significantly different.

G = Agaricus silvicola H = Agaricus bisporus (commercial sample).
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Table 3. Amino acids content of edible mushroom (mg/100 g dry weight).

Sample Arginine  Histidine Lysine Tryptophan Phenylalanine Methionine Threonine Leucine Isoleucine Valine
A 6.35"+0.07 2.15*+0.07 5.00°+0.00 0.90°+0.00 2.00°+0.00 1.15*0.07  4.10°£0.00 4.00°+0.00 5.56*+0.07 4.50%+0.07
B 6.40°40.00 2.20°+0.00 5.10°£0.00 0.88°+0.0 2.00°+0.00 1.00°£0.00  4.10:0.00 4.10+0.00 5.70°:0.00 4.50*+0.00
C 6.30°£0.00 2.10*+0.00 5.00°:0.00 0.89°+0.00 2.00°+0.00 1.00°40.00  4.10°£0.00 4.10°+0.00 5.70°+£0.00 4.40™+0.00
D 6.30°£0.00 2.10*+0.00 5.00°:0.00 0.90°+0.00 2.00°+0.00 1.00°40.00  4.05%£0.00 4.00°£0.00 5.65°+0.07 4.35"*+0.07
E 6.40°40.00 1.90°+0.00 5.10°£0.00 0.90“+0.00  2.00°+£0.00 1.00°£0.00  4.10:0.00 3.90%:0.00 5.65°:0.07 4.30°+0.00
F 6.30°£0.00 2.10*+0.00 5.00°:0.00 0.90°+0.00  2.10%:0.00 1.00°%£0.00  4.100.00  3.90%0.00 5.60°+:0.00 4.20%0.14
G 6.40°£0.00 2.00“0.00 5.00°:0.00 0.90°+0.00  2.00°+0.00 1.00°%£0.00  4.100.00 3.90%0.00 5.65°:0.07 4.50*+0.00
H 6.40°40.0  2.05°+0.07 5.10°+£0.00 0.90“+0.00  2.00°+£0.00 1.00°£0.00  4.10:0.00 3.90%:0.00 5.70°:0.00 4.50*+0.00
P-value 0.0047  0.0007"  0.00" 0.0494" 0.00" 0.003" 0.4934N8 0.0001™" 0.4934™  0.0086"
Lsdo.os 0.07292  0.07292  0.0007292  0.0007292 0.0007292 0.07292 0.07292 0.0007292  0.1031 0.1458
SE+ 0.02236  0.2236 0.0002236  0.0002236 0.002236 0.02236 0.02236 0.0002236  0.03162 0.04472

Mean+SD value (s) having different superscript (s) letters in a column are significantly different (P<0.05) according to DMRT.

Key:

A = Agaricus bisporus B = Chlorophyllum rhacodes * = significantly different.

C = Agaricus lutosus D = Volvariella volvacea * * = highly significantly different.

E = Agaricus impudicus F = Agaricus arvensis NS = not significantly different.

G = Agaricus silvicola H = Agaricus bisporus (commercial sample).
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Figure 1. Chemical composition of edible mushroom.
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Figure 2. Chemical composition of edible mushroom (P-value, Lsdy 5, SEL).
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Figure 3. Minerals content of edible mushroom (dry weight).
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Figure 6. Amino acids content of edible mushroom (P-value, Lsdy o5, SE%).

4. Conclusions

1. Based on the results obtained in this study it can be
concluded that the studied edible mushroom samples
(seven of them are wild varieties collected from Blue
Nile State) are nontoxic.

2. These mushrooms are good sources of protein, minerals
and essential amino acids.

3. Also, these varieties could be entered as dietary
supplements in the local people’s food to increase the
nutritional value and thus a cheap protein and mineral
source will be available to all people during the rainfall
season.

4. The study revealed that the proximate composition,
mineral and essential amino acids are of edible
mushroom sample ware considerable amount.
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