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Abstract 
The study included an experiment was aimed to know and investigate some of physiological and 
biochemical effects of mushroom (Agaricus bisporus) which cooked with olive oil on volunteer 
persons fed for 30 days. The results showed that feeding on mushroom (Agaricus bisporus) cooked 
with olive oil caused a significant decrease (P<0.05) in concentrations of glucose, cholesterol, TG, 
LDL-C, body weights, and significant increase (P<0.05) in HDL-C concentration, W.B.Cs and R.B.Cs 
count in compared with control group. While, the feeding of mushroom that cooked with olive oil 
resulted no significant variations in levels of urea, uric acid, Hb and PCV in comparison with the 
control group. The present results conclude that use mushroom (Agaricus bisporus) with olive oil are 
reducing the harmful lipids, glucose and enhancing the blood cells, accordingly, it’s maybe have a 
beneficial effects on the liver and the health of human body. 
 
Keywords: mushroom, Agaricus bisporus, olive oil, lipid profile, glucose, blood cells 
 
Abd-alwahab WIA, Al-dulaimi FKY, Abdulqader AT (2018) Effect of mushroom cooked in olive oil on 
some physiological and biochemical parameters of human. Eurasia J Biosci 12: 393-397. 
 
© 2018 Abd-alwahab et al. 
This is an open-access article distributed under the terms of the Creative Commons Attribution License. 

 

INTRODUCTION 
 Mushroom has been used as food sources 

important to humans since ancient times, as addressed 
by the human tasty, nutritional value and medical. It was 
found that the content of water in the Mushroom is very 
high as it can be up to 90% of the total weight of the 
body, and the remaining represents the proportion of 
other solid components (Selima et al. 2012). Mushroom 
is considered a protein source, has containing all 
essential amino acids (Mattila et al. 2002). The 
mushroom also contains of high carbohydrates, it is the 
main source of energy in the body, it’s comprised of 
various fibers and sugars, such as gluconate, glycogen, 
and sugar alcohols (Bilal et al. 2010). Mushroom 
contains a low level of fat such as sterols and 
unsaturated fatty acids. The mushroom is rich source of 
B complex vitamins especially thiamine (vitamin B1), 
riboflavin (vitamin B2), niacin (vitamin B3), pantothenic 
acid (vitamin B5), folic acid (vitamin B9), biotin (vitamin 
B7) and cyanocobalamin (vitamin B12), and low 
amounts of vitamin C and E (Orsine et al. 2012). 

Mushroom also consisting of mineral salts in different 
levels compared with other foods, for instance, low level 
of sodium and high level of potassium and iron, and 
there are amounts of phosphorus, copper and selenium, 
furthermore, it’s containing soluble and insoluble fiber 
especially chitin (which is the main component), and 
appears to be important in fiber-supported diets (Vetter 
2007). Due to the presence of nutrients in the mushroom 
as well as the presence of active substances in them, 

this may be increased their ability to stimulate the cells 
of the immune system and increased antibody 
production. It extracted from the active substances in 
mushroom such as β-glucan, which have activate the 
immune system and protect against heart diseases such 
as atherosclerosis (Akgul et al. 2017, Bobek and 
Galbavy 1999), and combination with cholesterol-
lowering substances found in mushrooms such as 
eritadenine (Bhushan and Kulshreshtha 2018, Fukada 
et al. 2006). Olive oil is primarily used as dietary fat in 
the Mediterranean diet (Khayyat, 2016). All the above 
mentioned and in view of the absence of studies that 
show the role of mushrooms cooked with olive oil, to 
propose of this study and aim to: study the effect of 
mushroom cooked with olive oil on some physiological 
and biochemical parameters which correlated with the 
health of human. 

MATERIALS AND METHODS 
Collection and Preparation of Samples 
Mushrooms (Agaricus bisporus) samples were 

collected from the local market in Salah-adin province, 
Iraq, which was produced by the Iranian company 
(mallard mushroom). The fruit bodies were cleaned and 
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then cut into small pieces and cooked with olive oil on 
little heat. 

Design of Experiment 
The study was included (50) volunteer of humans, 

they were divided into two groups, that mean twenty five 
(25) volunteer humans in each group, and they have 
approximate weights, as follows: 

− Control group: this group was given regular 
drinking water and food daily for 30 days. 

− Treatment group: (group of mushroom cooked in 
olive oil), this group was treated with (2 g/kg of 
body weight) mushroom cooked in olive oil by 
feeding daily for 30 days. 

Blood Samples 
At the end of experiment (30) day, body weight was 

measured for each group under study, and blood 
samples were collected intravenous, then take 
approximately (1) ml of whole blood from each human 
and put in EDTA tubes containing anticoagulant for 
measuring the most of blood cell parameters. Moreover, 
collected (5-8) ml of blood in test tubes free of 
anticoagulant and left for about 15 minutes at 37 °C in 
water bath. Then a serum was obtained by centrifuge at 
3000 rpm and kept at -20°C in plain tubes for measuring 
some of physiological and biochemical parameters 
under study. 

Physiological and Biochemical tests 
The kits were depending on clinical chemistry 

methods according to the manufacturer’s recommended 
procedure from Biolabo (France) to measure glucose, 
total cholesterol, triglycerides (TG), high density 
lipoprotein-cholesterol (HDL-C), urea and uric acid 
(Tietz, 2005). Whereas, low density lipoprotein-
cholesterol (LDL-C) Calculated according to Friedewald 
equation (Friedewald et al., 1972; Faas et al., 2002). The 
analysis was by Spectrophotometer APLE (Japan) 
According to manufacturer company of kits. Also, the 
blood cell parameters such as white blood cells 
(W.B.Cs), red blood corpuscles (R.B.Cs), hemoglobin 
(Hb) and packed cell volume (PCV) measured by used 
automated haematology analyzer (Syamex model: K-
1000, Japan) (Haen 1995). 

Statistical Analysis 
The data of results were analyzed by using the 

ANOVA analysis, and utilized the Statistically Analysis 
System (SAS 2001). Also, significant differences were 
evaluated by using Duncan’s multiple-range test 
(Duncan, 1955), and significance level is based on level 
of probability (P˂0.05).  

RESULTS AND DISCUSSION 
Effects of Mushroom Cooked in Olive Oil on 

Body Weights 
The results in Table 1 showed there was a significant 

decrease (P<0.05) in the volunteer weights after fed of 

mushroom cooked in olive oil in compared with control 
group. The decrease in body weights in the case of 
feeding on mushroom cooked in olive oil has been 
agreement with previous studies in this field on 
laboratory animals; the above mentioned results agreed 
with result of Gray and Flatt (1998) they reported a 
decrease in weights of the mice after treated with 
mushroom powdered for 20 days, also, there was 
agreed with result of Kang et al. (2001), who found a 
decrease in weights of the group which treated with 
mushroom by 18% when fed for 2 weeks. The decrease 
of weights may be due to the low level of fats and energy 
of up to 100 kJ and the absence of starch, as well as 
content of chitosan which reduces the absorption of fat 
in the intestines (Wu et al. 2007). 

Effects of Mushroom Cooked in Olive Oil on 
Glucose and Lipids Profile 

The results in Table 2 showed there was a significant 
decrease (P<0.05) in the level of serum glucose in 
volunteer person which fed on mushroom cooked in 
olive oil in comparison with control group, this result was 
agreed with Bailey et al. (1984) they were proved that 
feeding of mice on a diet containing powdered of 
mushroom led to reduced blood glucose, also the above 
result agreed with Jeong et al. (2010), they used the 
extract of mushroom A. bisporus to prove has the ability 
to decrease glucose and lipid levels in rats’ blood. 

The effect of mushroom cooked in olive oil to reduce 
sugar (glucose) can be attributed as follows: The high 
content in mushroom of fibers and other carbohydrate 
compounds such as β-glucan which improve of 
pancreatic tissues (β-cells) (Xiao et al. 2011), therefore, 
may led to reduce of blood glucose. The mushroom 
(Agaricus bisporus) contains lectin, which have shown a 
stimulus to excretion of insulin and glucagon from 
pancreatic cells (De Silva et al. 2012), thus, decreased 
level of glucose in bloodstream. Also the mushroom 

Table 1. Effects of mushroom cooked in olive oil on body 
weights of human 

Final Body Weight 
(kg) 

Initial Body Weight 
(kg) 

 Parameter 
 

Treatment 
75±1.00 

a 
74±1.50 

a 
Control- 
group 

72±2.00 
b 

75±1.10 
a Treatment-group 

- The values represent mean±S.E.  
- Different of letters vertically mean significant difference at the level of 
significance (P<0.05) 

Table 2. Effects of mushroom cooked in olive oil on serum 
glucose and lipids profile of human 

LDL-C 
(mg/dl) 

HDL-C 
(mg/dl) 

Triglyceride 
(mg/dl) 

Cholesterol 
(mg/dl) 

Glucose 
(mg/dl) 

 Parameter 
 

Treatment 
104.6±2.80 

a 
46.00±2.30 

b 
122±2.60 

a 
175±2.30 

a 
100±2.20 

a Control- group 

94.80±2.50 
b 

49.00±2.00 
a 

116±1.80 
b 

167±2.10 
b 

92±1.60 
b Treatment-group 

- The values represent mean±S.E.  
- Different of letters vertically mean significant difference at the level of 
significance (P<0.05) 
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contain polysaccharides and water soluble fibers such 
as pectin and vegetable glue which showed high 
viscosity (Hwang et al. 2005), that may be led to 
increased gastric emptying time and delay the digestion 
of carbohydrates and absorption within the intestines, 
subsequently, to prevent the rapid increase in blood 
glucose. While observed a significant decrease of 
cholesterol and TG in serum of group which fed on 
mushroom cooked in olive oil it was 167 mg /dl, 116 mg 
/dl respectively, in compared with control group that was 
175 mg/dl, 122 mg/dl, and significant increase of HDL-C 
that was 49.0 mg/dl in compared with control group 46.0 
mg/dl, whereas, observed a significant decrease in level 
of LDL-C that was 94.80 mg/dl in comparison with 
control group 104.6 mg/dl. 

The above mentioned results were agreed with result 
of Bajaj et al. (1997), they founded that the addition of 
mushroom (P. florida) to rabbit diet caused a reduction 
in the concentrations of cholesterol and TG. In the same 
situation, the present results agreed with researchers 
results Cheung, (1998); Fukushima et al. (2000), they 
perceived that the addition of 5% of mushroom powder 
of types of volvacea and A. bisporus to the diet of rats 
led to a reduction in total cholesterol and LDL-C in 
compared with control group. The aforementioned 
results also agreed with the result of Jeong et al. (2010), 
who used the extract of A. bisporus to prove his ability 
to decrease of glucose and lipid levels in rats’ blood. 

The decrease of cholesterol and triglycerides in 
present study may be due to containment of mushrooms 
on polysaccharides (β-glucan) which may led to reduce 
cholesterol level (Cheung, 1996), the β-glucan make an 
increase in intestinal viscosity that led to increase 
secretion of bile salt and lowering absorption of lipids, 
thereby, decrease of cholesterol levels in bloodstream. 
On the other hand, the contain of mushroom (A. 
bisporus) on high amount of fiber, which serve to reduce 
serum lipid through prevent absorption it in the intestines 
and thus release with wastes (Fukushima et al. 2000, 
Jeong et al. 2010). Moreover, the decrease of harmful 
lipids maybe due to the fermentation processes in colon 
for A. bisporus fibers, as a result, short-chain fatty acids 
such as propionate are formed by the fermented 
bacteria, the propionate have shown an inhibitory role in 
building of cholesterol into hepatocytes (Maja et al., 
2015). Furthermore, the mushroom (A. bisporus) is 
contained unsaturated fatty acids such as linoleic acid 
which have an effect on the metabolism of lipids (Mircea 
et al. 2013), hence, decreased concentrations of 
cholesterol, LDL-C and TG. In addition, the mushroom 
considers as a source of natural antioxidants such as 
vitamin A, C and E, selenium and phenol (Sevindik 
2018), these antioxidants have the ability to reduce 
oxidative damage by free radicals in liver tissue, 
therefore, that maybe led to the low in levels of LDL-C, 
TG and cholesterol in body of volunteer human. 

Effects of Mushroom Cooked in Olive Oil on 
Urea and Uric Acid 

The results in Table 3 showed no significant 
difference (p˃0.05) of serum urea and uric acid in group 
of humans which treated with mushroom cooked in olive 
oil in comparison with normal control group. 

The above mentioned results may due to that the 
used dose or amount of mushroom cooked in olive oil 
may be not enough to induce an effect on concentrations 
of urea and uric acid in blood stream or it have not any 
effect on above mentioned parameters under study. 

Effects of Mushroom Cooked in Olive Oil on 
Blood Cell Parameters 

The results in Table 4 indicated there was a 
significant increase (P<0.05) in W.B.Cs and R.B.Cs of 
volunteer that fed on mushroom cooked in olive oil 
compared with control group, whereas, observed no 
significant variance (p˃0.05) in Hb concentration and 
PCV in group of volunteer which treated with mushroom 
cooked in olive oil in comparison with control group. 

Increasing of numbers of W.B.Cs may due to the 
following causes; Mushroom may containing many 
compounds which improved and modulated of immune 
system such as antioxidants and free radical scavenging 
(superoxide dismutase, peroxidase) (Bal et al. 2017, De 
Silva et al. 2012), thus, when remove the source of 
oxidative stress in the human body that may lead to 
return the count of W.B.Cs even if little to normal 
numbers, subsequently, this little increase in W.B.Cs 
count after treated with mushroom. Moreover, the 
mushroom is contain some compounds as 
polysaccharides such as β-glucans (Friedman 2016), it’s 
have able to stimulation the immune system and 
promoted the immune response (Chen and Shao 2006), 
subsequently, this effect can to be the immune system 
desiring of systems in human body, as well as, that may 

Table 3. Effects of mushroom cooked in olive oil on serum 
urea and uric acid of human 

Uric acid 
(mg/dl) 

Urea 
(mg/dl) 

 Parameter 
 

Treatment 
5.70±1.23 

a 
32.0±1.23 

a 
Control- 
group 

5.50±1.84 
a 

30.0±1.23 
a 

Treatment- 
group 

- The values represent mean±S.E.  
- Different of letters vertically mean significant difference at the level of 
significance (P<0.05) 

Table 4. Effects of mushroom cooked in olive oil on 
W.B.Cs, R.B.Cs, Hb and PCV of human 

PCV 
% 

Hb 
g/dl 

R.B.Cs 
(×106 
/mm3) 

W.B.Cs 
(× 103/μL) 

 Parameter 
 

Treatment 
46±1.13 

a 
13.9±2.12 

a 
6.2±1.10 

b 
7.0±1.00 

b 
Control- 
group 

47±1.00 
a 

14.2±1.22 
a 

8.8±1.30 
a 

8.8±1.20 
a 

Treatment- 
group 

- The values represent mean±S.E.  
- Different of letters vertically mean significant difference at the level of 
significance (P<0.05) 
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lead to increase even if little the numbers and viability of 
leucocytes. 

While, increase of R.B.Cs count in bloodstream may 
refer to this mushroom is rich source of folic acid and 
vitamins B12 (Sheikh et al. 2010), this compounds are 
stimulating and enhancing formation of erythrocytes 
through the process of erythropoiesis. In the same 
situation, uses of mushroom and olive oil are contend 

against oxidative stress and enhancing of antioxidant 
enzymes (De Silva et al. 2012, Paiva-Martins et al. 
2009), therefore, this effect maybe promote a role of 
glutathione (GSH) (inside of erythrocytes) as a reductant 
which extremely important particularly in the highly 
oxidizing environment of the erythrocytes and prevent of 
fragility, furthermore, increasing the viability and count of 
erythrocytes in bloodstream.  
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