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Abstract: This study was aimed at investigating the effect of different drying temperatures on the proximate, 
mineral and vitamins A and C composition of an edible mushroom, P. sajor-caju. The fresh and matured mushroom 
was collected from Afe Babalola University, Ado Ekiti where it is being cultivated. Fresh samples were converted to 
paste using mortar and pestle and immediately subjected to proximate, mineral and vitamins A and C analysis using 
standard methods. The oven dried samples (treated with 50, 60 and 700C) were converted to powder using a blender 
and then subjected to the same analysis to determine the nutrients retained in the samples. Results revealed that the 
drying temperatures preserved and enhanced the nutritional characteristics of the edible mushroom. The treatment 
using 700C was the most suitable to dry the edible mushroom as it retained most of the nutrients (except vitamin C). 
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Introduction 

Mushrooms are important constituents of minor 
forest produce that grow on most abundant 
biomolecule of the biosphere. Presently, mushrooms 
are regarded as macro-fungi with distinctive fruiting 
bodies which can be either epigeous or hypogeous and 
large enough to be seen with the naked eyes and to be 
picked by hand (Chang and Miles, 1992). Man has 
been hunting for wild mushrooms since antiquity 
(Cooke, 1977). Thousands of years ago, fructifications 
of higher fungi have been used as a source of food due 
to their chemical composition which is attractive from 
the nutrition point of view. Mushrooms have been 
used as a valuable food source and as traditional 
medicine around the world, especially in Japan and 
China (Akinyeleet al., 2011). Many health promoting 
substances e.g. antimicrobial, anticancer, antioxidant, 
cholesterol lowering property and immunostimulatory 
effects have been documented for some species of 
mushrooms (Akinyeleet al., 2011). Mushrooms fall 
between the best vegetables and animal protein source 
(Adejumo and Awosanya, 2005). They are considered 
as sources of protein, vitamins, fats, carbohydrates, 
amino acids and minerals (Jiskani, 2001). All the 
essential amino acids are present as well as water 
soluble vitamins and all the essential minerals (Buigut, 
2002). Mushrooms are good sources of vitamins like 
riboflavin, biotin and thiamines (Chang and Buswell, 
1996). The protein value of mushrooms is twice as 
that of asparagus and potatoes, four times as that of 

tomatoes and carrots and six times as that of oranges 
(Jiskani, 2001). Mushrooms are also characterized by 
a high level of well assimilated mineral constituents 
(Kalac, 2009). However, edible mushrooms are 
characterized by a short shelf life due to post-harvest 
changesresulting from the activity of enzymes such as 
polyphenol oxidase that is responsible for browning 
reactions during storage (Keyhani and Keyhani, 2011). 

Dehydration is among the most popular methods 
for shelf-life extension of highly perishable foods. 
Connective drying is widely used; however several 
disadvantages of this method have been reported such 
as the degradation of important nutritional substances 
due to relatively long drying times and high 
temperature (Vega-Galvez et al., 2012). 

This study was carried out to investigate the 
effect of different drying temperatures on the 
nutritional and phytochemical composition of P. sajor-
caju. 
 
Materials and Methods 

Sampling and identification of mushroom 
Fresh and matured samples of the edible 

mushroom were collected from Afe Babalola 
University, Ado Ekiti, Ekiti State, Nigeria where they 
are cultivated. The mushroom was identified in the 
herbarium of the Department of Plant Science and 
Biotechnology, Ekiti State University, Ado Ekiti, 
Nigeria.  

Sample preparation 
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The mushroom was washed thoroughly 3 to 4 
times with plenty of water to remove all adhering dust 
and dirt particles. The sample was then weighed and 
shared into four equal parts representing fresh and 
oven dried (at 500C, 600C and 700C for 24 hrs). The 
fresh sample was however converted into paste using 
mortar and pestle and used immediately for the 
analysis while the portions for drying were placed on 
stainless trays and oven dried accordingly. The dried 
portions were then separately converted into fine 
powder using a clean blender. It was then stored at 
room temperature and used for the analysis. 

Proximate analysis  
All the treated mushroom samples were analyzed 

for proximate composition (moisture, protein, crude 
fat, ash, crude fiber and carbohydrates) using standard 
procedures according to the Association of Official 
Analytical Chemists (AOAC, 2000). All the analyses 
were done in triplicates. 

Mineral and Vitamins determination  
Elemental analyses were carried out using an 

atomic absorption spectrophotometer (Buck Scientific 
Model-210 VGP) for sodium, potassium, manganese, 
magnesium, iron calcium, zinc and copper while 
phosphorus was determined calorimetrically. Vitamins 
were determined using standard procedures. Ascorbic 
acid was determined by iodine titration (Helmenstine, 
2001) while vitamin A was determined as β – carotene 
using AOAC Official Method of Spectrophotometric 
method. 

 
Results and Discussion 

The result of the proximate composition (%) of 
fresh and oven dried samples of the mushroom is 
shown in Table 1. The level of moisture content of the 
fresh sample (26.32) was significantly higher than that 
of the treated samples which were 6.17, 6.05 and 5.25 
for samples treated with 50, 60 and 700C respectively. 
The protein content of the fresh sample (9.24) was 
significantly lower than that of that of the treated 
samples which were 16.10, 16.27 and 16.63 
respectively. There was no significant difference in the 
protein content among the treated samples. The fat 
content of the sample treated with 700C (2.24) was 
significantly higher than that of the fresh (0.76) and 
the other treated samples (2.03 and 1.94) for 50 and 
600C respectively. The least ash content (3.57) was 
also found in the fresh sample while samples treated 
with 50, 60 and 700C had values of 5.33, 5.27 and 
5.36% respectively. There was no significant 
difference in the ash content of samples treated with 
50 and 700C. The crude fiber content also increased 
significantly from 0.41 in the fresh sample to 0.53, 
0.54 and 0.63 in samples treated with 50, 60 and 700C 
respectively. The contents of carbohydrate in the 
treated samples were significantly higher than that of 

the fresh sample. Samples treated with 50, 60 and 
700C had carbohydrate contents of 69.89, 69.85 and 
69.87 respectively while the fresh sample had a value 
of 59.66%. There was no significant difference in the 
carbohydrate contents of the treated samples. The 
results clearly showed that all the proximate contents 
except moisture were enhanced and preserved by oven 
drying at different temperatures. However, samples 
treated with 700C retained the highest amount of the 
proximate contents. This observation tends to agree 
with the report of Abioye et al. (2014) who reported 
increase in the proximate contents of baobab leaves 
subjected to different drying methods. The result of 
this study is also in agreement with that of Yuen et al. 
(2014) who reported increase in the proximate 
contents of an edible mushroom which was subjected 
to different drying temperatures. The authors also 
reported that the mushroom sample treated with the 
highest temperature (600C) retained the highest 
amount of the nutrients. Results of this study also 
confirm this. Aremu and Akintola (2014) also reported 
increase in the proximate contents of moringa seeds 
subjected to different drying methods. The result of 
this study is also in consonance with this. The results 
of the present investigation also agrees favourably 
with the report of Aishah and Rosli (2014) who 
reported variations in the proximate contents of oyster 
mushroom under different drying techniques. Ayodele 
et al. (2011) reported loss of proximate contents in 
edible mushrooms under different drying methods. 
The result of the present investigation disagrees with 
this. Also, the result obtained in this study is not in 
line with the variations in the proximate contents of 
basil leaves reported by Danso-Boateng (2013). 

The result of the mineral composition (mg/100g) 
of fresh and oven dried samples of the mushroom is 
shown in Table 2. Phosphorus represented the most 
abundant mineral in the mushroom with values 
ranging from 685.32 in the fresh sample to 743.56, 
896.62 and 903.84 in samples treated with 50, 60 and 
70oC respectively. Copper was the least abundant 
mineral in the mushroom with values ranging from 
0.81 in the fresh sample to 2.07, 3.01 and 2.87 in 
samples treated with 50, 60 and 70oC respectively. 
The sodium content ranged from 95.78 in the fresh 
sample to 125.08, 127.35 and 136.22 in samples 
treated with 50, 60 and 70oC respectively; potassium 
content ranged from 673.57 in the fresh sample to 
718.30, 766.93 and 781.43 in samples treated with 50, 
60 and 70oC respectively; manganese content ranged 
from 1.43 in the fresh sample to 2.22, 2.62 and 2.83 in 
samples treated with 50, 60 and 70oC respectively; 
magnesium content ranged from 33.01 in the fresh 
sample to 38.85, 39.48 and 40.21 in samples treated 
with 50, 60 and 70oC respectively; iron content ranged 
from 13.13 in the fresh sample to 18.13, 25.37 and 
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26.64 in samples treated with 50, 60 and 70oC 
respectively; calcium content ranged from 123.30 in 
the fresh sample to 144.33, 154.00 and 157.50 in 
samples treated with 50, 60 and 70oC respectively 
while zinc content ranged from 5.31 in the fresh 
sample to 6.42, 6.84 and 7.03 in samples treated with 
50, 60 and 70oC respectively. Also, the sample treated 
with 70oC preserved and retained the highest amount 
of the minerals. This result tends to agree with the 
variations in the elemental composition of moringa 
leaf samples under different drying techniques 
reported by Umar et al. (2014). However, the result of 
the present study does not agree with the report of 
Ayodele et al. (2011) and Abioye et al. (2014) who 
reported loss of elements in dried mushrooms and 
baobab leaves respectively. 

The result of the vitamins A and C contents 
(µg/g) of fresh and oven dried samples of the 
mushroom is presented in Table 3. Vitamin A content 
decreased from 0.07 in the fresh sample to 0.06 in the 

treated samples. Vitamin C content decreased 
significantly from 135.63 in the fresh sample to 
102.38, 96.97 and 95.93 in samples treated with 50, 60 
and 700C respectively. This result is in agreement with 
the results of previous researchers (Abioye et al., 
2014; Fhatuwani and Ngezimana, 2014; Mohanom et 
al., 1999). 

In general, the high moisture for fresh the sample 
as well as the decreased moisture in the treated 
samples is expected as it is known that foods exposed 
to drying loose moisture (Ezeife, 2003). This has some 
nutritional implications. Odo (2007) reported that the 
lower the moisture contents of food, the higher the 
nutrient as well as shelf life of the food. Therefore, the 
higher proximate and mineral contents for all the 
treated samples in this study may be attributed to their 
lower moisture content. Also, the loss of vitamins A 
and C in the treated samples may be due to the heat 
applied. Vitamin C is water soluble and as such is 
easily leached into water and then degraded by heat. 

 
 

Table 1: Proximate composition of fresh and oven dried mushroom 

Parameter (%) Fresh  
 Temperature (0C)   
50 60 70 

Moisture 26.317a 6.17b 6.05b 5.25c 

Protein 9.24b 16.10a 16.27a 16.63a 

Fat 0.76d 2.03b 1.94c 2.24a 

Ash 3.57d 5.33a 5.27b 5.36a 

Crude fiber 0.41c 0.53b 0.54b 0.63a 

Carbohydrate 59.66b 69.89a 69.85a 69.87a 

Means with the same letters within rows are not significantly different at p ˂ 0.05 
 

Table 2: Mineral contents of fresh and oven dried mushroom 

Nutrient (mg/100g) 
 
Fresh  

Temperature (0C)   
50  60 70 

Sodium 95.783c 125.08b 127.35b 136.22a 

Potassium 673.57d 718.30c 766.93b 781.43a 

Manganese 1.433d 2.22c 2.62b 2.83a 

Magnesium 33.01b 38.85a 39.48a 40.21a 

Phosphorus 685.32d 743.56c 896.62b 903.84a 

Iron 13.13d 18.13c 25.37b 26.64a 

Calcium 123.30d 144.33c 154.00b 157.50a 

Zinc 5.31d 6.42c 6.84b 7.03a 

Copper 0.81d 2.07c 3.01a 2.87b 

Means with the same letters within rows are not significantly different at p ˂ 0.05 
 

Table 3: Vitamins A and C composition of fresh and oven dried mushrooms 

Vitamin (µg/g) Fresh  
Temperature (oC)   
50  60 70 

Vitamin A 0.07a 0.06b 0.06b 0.06b 

Vitamin C 135.63a 102.38b 96.97c 95.93c 

Means with the same letters within rows are not significantly different at p ˂ 0.05 
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Conclusion 

The results of the present study revealed that the 
different drying temperature enhanced and retained the 
proximate and mineral composition of the mushroom 
but resulted in the loss of vitamins. The sample treated 
with 70oC retained the highest amount of the nutrients 
and is therefore recommended for the preservation of 
the mushroom. 
 
Authors: 
Adedeji Olayinka Adebiyi 1*, Patrick Olugbenga 
Tedela1, Ayodele Oyedeji2 

 

1Department of Plant Science and Biotechnology, 
Ekiti State University, Ado Ekiti, Nigeria 
2Department of Biological Sciences, Niger Delta 
University, Wilberforce Island, Yenagoa, Bayelsa 
State, Nigeria 
2Environmental and Analytical Science Department, 
Faculty of Science and Engineering, University of 
Wolverhampton, West Midlands, United Kingdom 
*Corresponding author e-mail address: 
djadebiyi@yahoo.com 
 
References 
1. Abioye, V.F., Adejuyitan, J.A. and Idowu, C.F. 

2014. Effect of different drying methods on the 
nutritional and quality attributes of baobab leaves 
(Adansonia digitata). Agriculture and Biology 
Journal of North America, 5(3):104-108. 

2. Adejumo, T. O. and Awosanya, O. B. 2005. 
Proximate and mineral composition of four 
mushroom species from South western Nigeria. 
African Journal of Biotechnology 4(10):1084-
1088. 

3. Aishah, M.S and Rosli, W.I. 2013. Effect of 
different drying techniques on the nutritional 
values of oyster mushroom (Pleurotus sajor-
caju). Sains Malaysiana, 42(7):937-941. 

4. Akinyele, B.J., Obameso, J. O. and Oladunmoye, 
M. K. 2011. Phytochemical screening and 
antimicrobial potentials of three indigenous wild 
Ganoderma mushrooms from Ondo state, 
Nigeria. Nigerian Journal of Microbiology. 25: 
2280-2290. 

5. AOAC, 2000.“Official method of analysis”.16th 
edition. Washington DC: Association of Official 
Analytical Chemists. 

6. Aremu, A.K., and Akintola, A. 2014. Effect of 
some drying methods on nutritional 
characteristics of moringa seeds. IPCBEE, 75:66-
73. 

7. Ayodele, S. M., Emmanuel, F.P. and Agianaku, 
O.F. 2011. Comparative studies on the effect of 
sun, smoke and oven drying methods on the 

nutrient contents of four wild edible mushrooms 
in Nigeria. J. Nat. Plant Resour. 1(1):70-74. 

8. Buigut, S.K. 2002. Mushroom production in 
sustainable small-scale farming system-
opportunities and constraints: a survey of Uasin 
Gishu district. In: Proceedings of the Horticulture 
seminar on sustainable horticultural production 
in the tropics at Jomo Kenyatta University of 
Agriculture and Technology, Juja, Kenya, 3rd-6th 
October, 2001.Eds. Wesonga, J.M., Losenge, T., 
Ndung,’C.K., Fricke, A. Hau, B., Stutzel, H. Pp 
1-5. 

9. Chang, S.T. & Miles, P.G. 1992. Recent trends in 
world production of cultivated edible 
mushrooms. The Mushroom Journal, 503:15-18. 

10. Chang, S.T. and Buswell, J.A. 1996. Mushroom 
Nutriceutical. World J. Microbial., 12:473- 475. 

11. Cooke, R.C. 1977. Fungi, Man and his 
Environment, Largman, London. Pp 144. 

12. Danso-Boateng, E. 2013. Effect of drying 
methods on nutrient quality of Basil (Ocimum 
viride) leaves cultivated in Ghana. International 
Food Research Journal, 20(4):1569-1573. 

13. Ezeife. C.J. 2003. Identification, Consumption 
Pattern and Nutrient Consumption of Processed 
Green Leafy Vegetables and their Yam Dishes as 
Consumed in Igbo-Ukwu in Anambra State, 
Nigeria. (Unpublished Ph.D Thesis.University of 
Nigeria, Nsukka). 

14. Fhatuwani, N.M. and Ngezimana, W. 2014. 
Effect of different drying methods on chemical 
composition and antimicrobial activity of bush 
tea (Athrixia phylicoides). International Journal 
of Agriculture and Biology, 16: 1011-1014. 

15. Helmenstine, A.M. 2001. Vitamin C 
determination by iodine titration, About.com. 

16. Jiskani, M.M. 2001. Energy potential of 
mushrooms. The DAWN economic and business 
review, Oct. 15-21. P. IV. 

17. Kalac P. 2009. Chemical composition and 
nutritional value of European species of wild 
growing and edible mushrooms. Pakistan Journal 
of Botany, 38: 799-804. 

18. Keyhani, J. and Keyhani, E. 2011. Polyphenol 
oxidase in golden chanterelle (Cantharel 
luscibarius) mushroom. In Mendez-Vilas, A. 
(ed.): Microorg. Ind. Environ. - From Sci. Ind. 
Res. to Consum. Prod. - Proc. III Int. Conf. 
Environ. Ind. Appl. Microbiol. Singapore, World 
Scientific, pp. 111–115.  

19. Mohanom, H., Azizah, A. H. and Dzulkifly, M. 
H. 1999. Effect of different drying methods on 
concentrations of several phytochemicals in 
herbal preparation of 8 medicinal plant leaves. 
Mal. J. Nutr. 5:47-54. 



 Report and Opinion 2018;10(5)           http://www.sciencepub.net/report 

 

36 

20. Odo, C.C. 2007. Effect of Dry Season on Green 
Leafy Vegetable production on Household Food 
Security and Women Empowerment in Adani 
and Opi. (Unpublished B.Sc. Thesis, University 
of Nigeria, Nsukka). 

21. Umar, Y.B., Isyaku, A.H., Mohammed-Dabo, 
I.A., Bilal, S., Mashi, A.H. and Adamu, M.S. 
2014. Effect of drying techniques on the nutrients 
of moringa leaves. International Engineering 
Conference: 213-218. 

22. Vega-Gálvez,A., Ah-Hen, K., Chacana, M., 
Vergara, J., Martínez-Monzó,J., García -Segovia, 

P., Lemus-Mondaca, R. and Scala, K.D. 2012. 
Effect of temperature and air velocity on drying 
kinetics, antioxidant capacity, total phenolic 
content, colour, texture and microstructure of 
apple (var. Granny Smith) slices. Food 
Chem.132, 51–59.  

23. Yuen, S.K., Kalianon, K. and Atong, M. 2014. 
Effect of different drying temperatures on the 
nutritional quality of edible wild mushroom, 
Vovariella volvaceae obtained from nearby forest 
areas. International Journal of Advanced 
Research, 2(5): 859-864. 

 
 
5/23/2018 


