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خلاصہ 

 

ورکی اور اگاریکس )زیر نظر تحقیق میں بلوچستان کے ضلع مستونگ سے اکھٹی کی جانے والی خوردنی کھمبی اگاریکس کی  تین مختلف اقسام 

ٹ

ی

 

اگاریکس بائی سپورس، اگاریکس بائ

ر س

ٹ

یسٹ
پ ی
م
ک

کے غذائی اجزا کی جانچ کی گئی۔ نتائج سے پتہ چلا کہ تینوں اقسام میں لحمیات کی وافر مقدار پائی جاتی ہے جبکہ تینوں اقسام میں نشاستہ بہت کم مقدار میں پایا جاتا ہے۔علاوہ ازیں  (

تینوں اقسام کا کیمیا ئی تجزیہ بھی کیا گیا۔ تمام نتائج سے یہ اخذ کیا گیا کہ اگاریکس کھمبی کی یہ تینوں اقسام انسانی غذائی ضروریات کو بخوبی پوراکرسکتی ہیں اور متبادل غذا کے طور پر استعمال کی 

جاسکتی ہیں۔  

Abstract 

 

Three edible wild mushrooms (Agaricus bisporus, Agaricus bitorqui and Agaricus compestris) belonging to 

genus Agaricus, class Agaricomycetes were collected during 2017-18 from Mastung district of Balochistan, 

Pakistan. These species were analyzed for their nutritional contents. The results showed that high concentration 

of protein was found in all three species but maximum protein was recorded from A. bisporus. Whereas very 

low amount of carbohydrates, fat and fiber was recorded from all species. Besides this, mineral composition of 

all species under investigation were also determined. The mushrooms have high macro and mineral content. 

Maximum K, high Ca, and Mg were recorded while Zn, Cd, Cr, and Ni were in negligible amounts. It was 

concluded that being rich in proteins and low in carbohydrates, these mushrooms can serve as high nutritional 

diet for human beings.  
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Introduction  

 

Edible wild mushrooms belonging to fungi, class Agaricomycetes were collected during 2017-18 from 

Mastung district of Balochistan, Pakistan. Mushrooms are beautiful structures found growing at moist shady 

places on organic matter and agricultural waste as decomposer or scavengers. These mushrooms are edible and 

are also used for medicinal purposes by the local community. Mushrooms are used as food because they have 

high nutritional value and are rich in amount of protein and minerals (Beluhan and Ranogajec 2011; Manzi et 

al., 1999). It is observed that people do prefer and are shifting on natural diet as compare to the processed food 

(Ogazi, 2010 and Ihehanma et al., 2014). Nutrition in wild mushroom have been found to provide rich addition 

to diet in from of carbohydrate, fat, protein, vitamins and mineral (Manzi et al., 1999). 

A large number of wild mushrooms are found growing in the province of Balochistan during spring and 

autumn seasons, they usually appear immediately after rain fall. The species grow overnight and cover the entire 

area due to this the term is used as mushroom growth. Sometimes the species are short lived and disappear in a 

day or so. The identification of mushrooms is mostly done through their color, size, stipe, ornamentation, gills 

and spores. The identification can also be done through chemical tests or by molecular techniques. Some 

mushrooms are poisonous while some are non-poisonous and edible. Therefore, care should be taken to identify 

and document these species because eating poisonous specie could be fatal for humans and animals. Some 

mushrooms are medicinally important and are used to cure different diseases including cancer (Borchers, et al., 

2008). Mushrooms are considered as high nutrition diet for human beings rich in protein, amino acids, fibers 

and vitamins which is available at low cost (Kulshreshtha, et al., 2014). 

Lots of work on mushrooms of Pakistan has been carried out (Khan et al., 1980, 1982; Sultana and Qureshi, 

2007). Little work on mushrooms of Balochistan has been carried out, so far only 04 species have been reported 

by (Sultana and Qureshi2007), Agaricus bisporus was reported earlier however other species are reported here 

for the first time. Therefore, there was a need to collect, identify and document mushrooms of Balochistan up to 

species level. Awareness about poisonous species should also be created in the masses identification was done 

by the help of available literature (Largent and Stuntz1973, Hall. et al., 2003). The nutritional and anti-

nutritional value of mushrooms of Balochistan was checked. 

mailto:zahoor.elahi56@gmail.com
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Fig 1. Map of study area. Map taken from district development profile 2011. 

 

Materials and Methods 

 

This is the first study to check the nutritional status of wild mushrooms of Balochistan, Pakistan. Three 

species Agaricus bisporus, Agaricus bitorquis and Agaricus compestris were first time collected during 2017-

18. The nutritional status of these mushrooms was analyzed by using following methods. 

 

Determination of total Protein: The crude protein in three mushroom samples was determined by using 

Kjeldahl method (1883). 

 

Determination of total Carbohydrates: The simple method for carbohydrate content is by subtracting the 

contents of ash, crude fat, crude fibre and protein from its dry weight. 

Soluble sugars were determined by the phenol–sulphuric reaction as given by (Wolfrom, et al., 1964). 

 

Determination of total Crude Fat: The crude fat content was evaluated by using Soxhlet apparatus. The fat 

product was determined according to the method of AOAC (2003) The crude fat was calculated by using this 

formula. 

Fat content =                (W1 – W2)  × 100   

                                            

                                             W3 

Where 

W1 = wt. of flask (g)  

W2 = wt. of flask containing fat (g)  

W3 = wt. of sample (g) 

 

Determination of Fibre Content: The crude fiber contents were determined using slightly modified method of 

(Alam et al., 2008). The crude fiber was calculated based on following equation.  

Crude fibre (g / 100 g of sample) = [100 + (moisture + fat)] x (W. initial – W. final) / total weight of sample 

 

Determination of Mineral: To determine mineral content of dry mushroom samples was carried out after acid 

digestion with HNO3 and perchloric acid (Ojeka and Ayodele, 1995). The supernatant was decanted and the 

liquid is analyzed for measuring the levels of Nitrogen, Potassium, Magnesium, chromium, Manganese, 

cadmium, Zinc and Nickel present using standard procedures using Atomic Absorption Spectrophotometer 

(AAS). 
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Results and Discussion 

 

Fig. 1 shows map of the study area. This is the first study to check the nutritional status of wild mushrooms 

of Balochistan, Pakistan. Three species Agaricus bisporus, Agaricus bitorquis and Agaricus compestris are 

reported for the first time from Mastung district, Balochistan, Pakistan. The nutritional value was determined by 

calculating the amount of proteins, carbohydrates, lipid, fiber, moisture and ash content (Table I).  

 

Nutritional value 

 

Table 1.  Nutritional content of three species of edible mushrooms 
 

Mushroom varieties Nutritional variables (dry wt. %) 

Moisture Ash Protein Carbohydrate Crude Fat Crude Fibre 

Agaricus bisporus 90.09 ±2.3 10.00 ± 0.7 29.5 ± 2.4 2.10 ± 0.5 0.10 ± 0.004 1.23 ± 0.03 

Agaricus bitorquis 91.45 ±1.4 08.56 ± 0.1 23.2 ± 1.2 1.51 ± 0.3 0.08 ± 0.002 1.33 ± 0.01 

Agaricus compestris 88.60 ±1.2 11.40 ± 1.3 25.7 ± 1.8 1.00 ± 0.1 0.04 ± 0.001 1.45 ± 0.02 

P value (p≤0.05) 0.004* 0.013* 0.001* 0.012* 0.015* 0.073ns 

Each value is the mean of 5 replicates; ± Standard Deviation; NA= not detected 

 

Table 2. Mineral content of three species of mushrooms (dry wt. %) 
 

Mushroom varieties Nutritional % 

K Ca Mg Zn Mn Cr Cd Ni 

Agaricus bisporus 15.5 ±0.5 7.5 ±0.2 6.3 ±0.2 1.5 ±0.03 0.4 ±0.01 NA NA 0.2 ±0.01 

Agaricus bitorquis 14.6 ±0.2 5.9 ±0.1 7.3 ±0.4 1.8 ±0.02 0.5 ±0.02 0.01±0.002 0.01±.001 0.4 ±0.02 

Agaricus compestris 16.3 ±0.3 6.0 ±0.3 5.5 ±0.1 1.2 ±0.01 0.6 ±0.04 0.05 ±0.001 NA 0.3 ±0.01 

P value (p≤0.05) 0.031* 0.021* 0.032* 0.043ns 0.040* 0.001** 0.000** 0.022* 

Each value is the mean of 5 replicates; ± Standard Deviation; NA= not detected 
 

Statistical data indicated that there was significant variation in Protein, Carbohydrate, Crude Fat, Moisture 

and Ash contents of three different mushroom at p≤0.05 significant level, however Crude Fibre was found to be 

non-significant among the 3 investigated mushroom. The variation of different nutritional contents in three 

species of wild edible mushrooms might be due to different environmental condition and due to difference in 

mushroom genotypes (Table 1). 

The result shows that high concentration of protein in three species Agaricus bisporus, Agaricus bitorquis 

and Agaricus compestris was found (29%, 23%, 25%) respectively. Maximum protein was recorded from A. 

bisporus. Almost similar results were found by (Saiqa et al., 2008  and Mohiuddin et al., 2015). High amount of 

proteins were found in these wild mushrooms these are comparable with the amount of protein found in chicken 

(Petracci et al., 2014).   

Low amount of carbohydrates was recorded from three species of Agaricus bisporus, Agaricus bitorquis 

and Agaricus compestris (2.1%, 1.05%, 1.00% respectively). Mushrooms usually contain low carbohydrates 

therefore are suitable for obese people diet purpose. (Atila et al., 2017) reported that good quality carbohydrates 

and fatty acids are found in mushrooms these have anticancer, antimicrobial and antihypertensive activities. 

(Sultana and Qureshi 2007) also found similar results while working on mushrooms of Pakistan, they have 

reported that these are used as perfect diet for heart and cardiovascular system because their fatty fractions 

contains unsaturated fatty acids such as linoleic acid.  (Saiqa et al., 2008) also found different species of 

Agaricus bisporus and Agaricus bitorquis have high market value. The mushrooms have high macro and micro 

mineral content. Both these Agaricus bisporus, Agaricus bitorquis mushrooms have good quantity of protein, 

lipids and carbohydrates (Zhang, 2016). Many mushrooms contain unsaturated fatty acids, polysaccharides, 

vitamins in addition to minerals. Many of these compounds are biologically active, they showed activities 

against many diseases, high antimicrobial, antioxidant, anti diabetic, hepatic protective activities are also 

reported by (Zhang, 2016). 

A large number of edible species (54) of mushrooms have been reported from Pakistan including 04 from 

Balochistan, 03 from Sindh, 05 from Punjab and maximum species 44 were recorded from NWFP and Azad 

Kashmir. Some of species being commercially exploited in the world are Agaricus bisporus, Auricularia spp. 

Coprinus comatus, Flammulina vellutipes, Lentinus edodes, Pleurotus ostreatus, Strophariarugoso annulata, 

Volvariella volvacea. Some species are near extinction or threatened because of over collection, urbanization 

and deforestation, some of species are threatened of extinction (Sultana and Qureshi 2007). (Dashti et al., 2019) 

worked on mushrooms of Khuzdar, Balochistan, Pakistan. 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=fatty+acid
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Fibre (1.23%, 1.33%, 1.45%), Fat (1.10%, 0.08%, 0.04%) were recorded from Agaricus bisporus, Agaricus 

bitorquis and Agaricus compestris. The amount of protein, carbohydrates and fibre recorded from wild 

mushrooms was almost similar to that report from cultivated mushroom Pleurotussps (Leghari et al., 2017). 

Mushrooms are highly recommended as food for the people of developing countries like Pakistan with high 

rates of malnutrition where people do not afford to purchase meat on regular basis.  

The chemical composition of these three species were also checked Agaricus bisporus (K 15.5%, Ca 7.5%, 

Mg 6.36%, Zn 1.50% Cr 0.00% Cd 0.00%, Ni 0.2 and Mn 0.4%) Agaricus bitorquis (K 14.67%, Ca 5.9%, Mg 

7.3%, Zn 1.8% Cr 0.01% Cd 0.001% Ni 0.4% and Mn 0.5%) and Agaricus compestris (K 16.30%, Ca 6.0%, Mg 

5.5%, Zn 1.2% Cr 0.05% Cd 0.00% Ni 0.3 and Mn 0.6%).  Chang (1982) harvesting found values of 4.4 g/100 g 

of moisture, 39.4 g/100 g of protein, 45.6 g/100 g of carbohydrate, 3.0 g/100 g of lipid, and 7.6 g/100 g of 

minerals. The difference is probably due to species and climatic and harvest conditions. The mushrooms contain 

high macro and micro mineral elements (Bano and Rajarathanam,1982). The mushrooms studied have good 

amount of minerals including trace minerals (K, Ca, Mg, Zn, Cr, Cd, Ni and Mn).  

The values of A. bisporus was also compared with Pleurotus spp it was found that  

both have good nutritional value and can be used as alternative for healthy food. Therefore, it is recommended 

that Agaricus bisporus, Agaricus bitorquis and Agaricus compestris mushroom could be used as food in a mixed 

diet with other protein sources or be added to other foods in the for enriching the product, as suggested by 

Monteiro (2008) in adding the A. brasiliensis mushroom to tomato sauce. As they have high nutritional value, 

mushrooms have been identified as alternatives for a healthier diet rich in proteins. 

 

Conclusion 

  

In this study three edible wild mushrooms are first time reported Agaricus bisporus, Agaricus bitorqui and 

Agaricus compestris belonging to division Bacidiomycetes, class Agaricomycetes were collected and identified 

during 2017-18 from Mastung district of Balochistan, Pakistan. These mushrooms were analyzed for their 

proximate and mineral contents. The results showed that high amount of protein was found in all three species 

but maximum protein was recorded from A. bisporus. Whereas very low amount of carbohydrates, Fat and Fiber 

was recorded in all species. The mineral composition of all species shows high levels of Ca, K, Mg, Mn and low 

concentration of Zn, Cd, Cr, Ni and Phenols. Therefore, it was concluded that theses mushrooms are 

recommended as high proteins and minerals diet that can serve as a good source of food for human beings.  

 

 

References 
 

Alam, N., Amin, R., Khan, A., Ara, I., Shim, M. J., Lee, M. W. and Lee, T. S. (2008). Nutritional analysis of 

cultivated mushrooms in Bangladesh–Pleurotusostreatus, Pleurotussajor-caju, Pleurotusflorida and 

Calocybeindica. Mycobiology, 36(4): 228-232. 

AOAC. (2003). Official Method of Analysis of Association of Official Analytical. Washington D.C.  

Atila, F., Owaid, M. N. and Shariati, M. A. (2017). The nutritional and medical benefits of Agaricus bisporus: a 

review. The Journal of Microbiology, Biotechnology and Food Sciences, 7(3): 281. 

Bano, Z. and Rajarathnam, S. (1982). Pleurotus mushroom as a nutritious food. Tropical Mushrooms-Biological 

Nature and Cultivated Methods. 

Beluhan, S. and Ranogajec, A. (2011). Chemical composition and non-volatile components of Croatian wild 

edible mushrooms. Food chemistry, 124(3): 1076-1082. 

Borchers, A. T., Krishnamurthy, A., Keen, C. L., Meyers, F. J. and Gershwin, M. E. (2008). The 

immunobiology of mushrooms. Experimental biology and medicine, 233(3): 259-276. 

Chang, S. T., Lau, O. W. and Cho, K. Y. (1981). The cultivation and nutritional value of Pleurotussajor-

caju. European Journal of Applied Microbiology and Biotechnology, 12(1): 58-62. 

Dashti, M. A., Asrar, M., Khajjak, M.H., Aziz, E.,  Baloch, L. K.and Kashani, S.B. First record description of 

Pisolithustinctorius (Pers) from Balochistan, Pakistan. FUUAST J.BIOL., 9(1): 59-62 

Hall, I. R., Buchanan, P. K., Cole, A. L., Yun, W., and Stephenson, S. (2003). Edible and poisonous mushrooms 

of the world (Vol. 103). Portland: Timber Press. 

Ihediohanma, N. C., Ojimba, N. C., Onuegbu, N. C. and Okafor, D. C. (2014). A study on the concentration of 

tartrazine in plantain chips commonly sold within South-Eastern Nigeria. 

Khan, D. A., Khan, S. M. and Akhtar, M. I. (1980). Four edible fungi from Baluchistan. Pakistan Journal of 

Agricultural Research, 1(2), 142-145. 

Khan, S. M. (1984). Research studies on wild and exotic mushrooms in Pakistan. 

Kjeldahl, C. (1883). A new method for the determination of nitrogen in organic matter. Z Anal Chem, 22, 366. 

Kulshreshtha, S., Mathur, N. and Bhatnagar, P. (2014). Mushroom as a product and their role in 

mycoremediation. AMB Express, 4(1), 29. 



PIRKANI ET AL (2019), FUUAST J.BIOL., 9(2): 227-231 231 

Largent, D. L. and Stuntz, D. E. (1973). How to identify mushrooms to genus 1. 

Leghari, S. K., Asrar, M., Muhammad, A., RAHMAN, S.and Ilahi, Z. (2017). Impact of Air Pollution Caused 

by Fire Smoke on Yield And Nutritional Value of Pleurotus (Flabellatus) Djamor, R-22. Pak. J. Bot, 49, 

279. 

Manzi, P., Aguzzi, A. and Pizzoferrato, L. (2001). Nutritional value of mushrooms widely consumed in 

Italy. Food chemistry, 73(3), 321-325. 

Mohiuddin, K. M., Alam, M. M., Arefin, M. T. and Ahmed, I. (2015). Assessment of nutritional composition 

and heavy metal content in some edible mushroom varieties collected from different areas of 

Bangladesh. Asian Journal of Medical and Biological Research, 1(3), 495-501. 

Monteiro, C. S. (2008). Desenvolvimento de mollho de tomateLycopersiconesculentum Mill formulado com 

cogumeloAgaricus brasiliensis. 

Ogazi, P. O., (2010). Cottage industry for production of plantain chips. European Journal of Food Science and 

Technology.Vol.3, No.2, pp.57-63, May 2015. 

Ojeka, E. O. and Ayodele, J. T. (1995). Determination of chromium, copper, lead and nickel in some Nigerian 

vegetables oils. Spectrum, 2(1and2), 75-78. 

Petracci, M., Mudalal, S., Soglia, F. and Cavani, C. (2015). Meat quality in fast-growing broiler 

chickens. World's Poultry Science Journal, 71(2), 363-374. 

Saiqa, S., Haq, N. B., Muhammad, A. H., Muhammad, A. A. and Rehman, A. U. (2008). Studies on chemical 

composition and nutritive evaluation of wild edible mushrooms. Iranian Journal of Chemistry and 

Chemical Engineering (IJCCE), 27(3), 151-154. 

Sultana, K. and Qureshi, R. A. (2007). Distribution of medicinally important mushrooms of 

mountainous/Northern areas of Pakistan. Plant Pathology Journal, 6(2), 183-186. 

Whistler, R. L. (1964). Methods in carbohydrate chemistry. Volume 4. Methods in carbohydrate chemistry. 

Volume 4. 

Wolfrom, M. L., Vercellotti, J. R. and Horton, D. (1964). Two Disaccharides from Carboxyl-Reduced Heparin. 

The Linkage Sequence in Heparin1. The Journal of Organic Chemistry, 29(3), 540-547 

Zhang, J. J., Li, Y., Zhou, T., Xu, D. P., Zhang, P., Li, S. and Li, H. B. (2016). Bioactivities and health benefits 

of mushrooms mainly from China. Molecules, 21(7), 938. 

 


