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Abstract
Sugarcane bagasse is an agro-waste produced by sugar industries 

and can be burnt to generate energy in sugar and ethanol mills, which 
in turn causes environmental pollution. This residue from sugar 
industries is rich in complex materials and can be used for the growth 
of fungal species. The aim of the present work was to evaluate the 
potential of sugarcane bagasse (a low-cost substrate) in supporting 
the growth of two species of fungi (Alternaria and Microsporum). 
Proximate composition of sugarcane bagasse was determined following 
appropriate techniques and results obtained showed that it consists of 
cellulose: 46.5%, hemicellulose: 23.6% and lignin: 21.4%. Evaluation of 
the potential of the substrate was carried out by inoculating spores of 
the individual species of the test fungi into duplicate plates of sterilized 
sugarcane bagasse followed by incubation for a period of fourteen days. 
Both species were able to utilize this agro-industrial residue, producing 
fungal biomass with distinct features. Alternaria species was found 
to utilize 9% of the energy in the medium exhibiting faster growth 
as compared to 5.7% energy utilization by Microsporum species with 
slower growth after same incubation period. This result proves that 
sugarcane bagasse indeed, can be used as an alternative/substitute 
medium in place of expensive commercial media for the growth and 
production of fungal biomass for various uses.

Keywords: Sugarcane bagasse, Fungi, Growth medium, Low cost 
substrate.

Introduction
Due to the rising cost of microbiological media, cost effective as well 

as efficient microbiological media should be designed as a solution to the 
above problem. This could be achieved through the use of agricultural 
waste which are abundant and readily available as raw materials for 
microbial media production. Utilization of some agricultural wastes 
as substrates for fungal cultures for the production of value-added 
products has been reported [1]. 

The sugarcane stem is milled to obtain the cane juice, which is either 
used for ethanol or sugar production [2], bagasse is obtained as a residue 
which corresponds to about 25% of the total weight and contains 60-
80% of carbohydrates [3]. About 54 million tons of sugarcane bagasse 
is produced annually throughout the world. In general, sugar factories 
generate approximately 270kg of sugarcane bagasse (50% moisture) per 
metric ton of sugarcane [4]. Sugarcane bagasse can be considered either 
as a waste affecting the environment when discarded as agricultural 
waste or burned for energy supply in sugar and ethanol mills [5,6]. Both 
alternatives are, however, pollutant and inefficient in making use of the 
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chemical energy available in the biomass [7] and may have 
more valuable uses than the direct energy generation through 
combustion [8]. Sugarcane bagasse contains approximately 
cellulose 43.8%, 28.6% hemicellulose, 23.5% lignin and 
other components 2.8% [9]. Due to its high availability, it 
could serve as a substrate for microbial production of value-
added products, such as protein-rich animal feed, enzymes, 
amino acids, organic acids and compounds of pharmaceutical 
importance [10], and also source of carbon for the growth of 
filamentous fungi [11]. 

Sugarcane bagasse could be a material of choice for 
designing a new medium for fungi which could replace 
expensive media such as potato dextrose agar (PDA), 
Sabouraud dextrose agar (SDA), or cornmeal agar (CMA) 
as it is readily available in large volumes and also meets the 
requirements for fungal growth.

Materials and Methods
Collection and handling of samples
Sugarcane bagasse: Sugarcane bagasse was collected in 
clean polythene bags from markets in Zaria metropolis, 
Kaduna State, Nigeria. The bagasse was transported to the 
Department of Microbiology, Ahmadu Bello University, 
Zaria, where it was sundried and taken to the market for 
milling and then preserved in clean polythene bags until 
needed.

Fungal isolates: Alternaria and Microsporum species were 
obtained from the culture collection of the Laboratory of 
Microbiology of Ahmadu Bello University, Zaria, Kaduna 
State. The isolates were reactivated and re-authenticated 
following standard procedures (by culture and microscopy) 
and identification was achieved using an appropriate 
taxonomic guide of Mycology [12,13]. Reactivation was 
carried out by aseptically preparing fresh plates of PDA 
in accordance to manufacturer’s instructions. This was 
followed by inoculation of the isolates on the PDA plates 
aseptically and incubating at room temperature in a dark 
cupboard for a period of seven days. Re-authentication was 
carried out by slide culture method using lactophenol cotton 
blue inoculum preparation [14]. Microscopic features were 
compared with those on mycology atlas for identification. 
Authenticated isolates were sub-cultured on fresh PDA slants 
and incubated at room temperature in a dark cupboard for 
seven days.

Determination of the proximate composition of 
sugarcane bagasse

Moisture, ash, cellulose, hemicellulose, lignin, protein and 
lipid content of the sugarcane bagasse sample were carried 
out at Department of Food Science, Institute of Agricultural 
Research, Ahmadu Bello University, Zaria, following standard 
procedures of the Association of Analytical Chemist [15].

Preparation of fungal spore inoculum 
Sporulated cultures of the fungal isolate grown on potato 

dextrose agar slants for seven days were used. Spores of the 
fungal isolates were picked using a sterilized inoculating 
needle. The spores were transferred into sterilized bottles 
containing sterile potato dextrose broth. The bottles were 

placed in a shaker and incubated at room temperature for a 
period of two days [16].

Evaluation of the potential of sugarcane bagasse in 
supporting growth of the test fungi

This was carried out by weighing 20g of sugarcane 
bagasse into four separate glass Petri dishes followed by 
supplemental addition of 200ppm of ammonium nitrate, 
magnesium sulphate and potassium hydrogen phosphate. 
The Petri dishes and their contents were autoclaved at 121℃ 
for 15 minutes. Ten milliliter spore suspension of isolates 
of Microsporum and Alternaria species were aseptically 
inoculated into duplicate plates of the freshly sterilized 
sugarcane bagasse. All inoculated plates were incubated 
aerobically in dark cupboard under ambient laboratory 
conditions for fourteen days with continuous monitoring 
for appearance of fungal growth. The cultures were then 
harvested dried and weighed using a top loading balance 
(Mettler PM16-K) to obtain the dry weight of the partially 
digested bagasse [17].

Results
Proximate composition of sugarcane bagasse

Result of proximate analysis of samples of sugarcane 
bagasse revealed that it is composed of moisture (3.52%), 
ash (0.75%), protein (4.81%), fat (0.2%), carbohydrate 
(64.7%) and crude fiber (26.02%) as indicated in Table 1. 
Further analysis of the crude fiber components showed that, 
it is made up of cellulose, hemicellulose, lignin, ash and other 
constituents to be 46.5%, 23.61%, 21.4%, 0.75% and 3.43% 
respectively (Figure 1).

Evaluation of the potential of sugarcane bagasse in 
supporting growth of the test fungi 

The capacity of sugarcane bagasse to support the 
growth of the two fungal species used in this study was 
demonstrated as visible growth of each with the bagasse 
serving as substrate. Growth of Alternaria species was rapid 
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Figure 1: Crude fibre contents of sugarcane bagasse.

Parameters Composition (%)
Moisture 3.52

Ash 0.75
Protein 4.81

Fat 0.20
Crude Fiber 26.02

Carbohydrate 64.70

Table 1: Proximate composition of sugarcane bagasse.
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The capacity of sugarcane bagasse to support the growth 
of Alternaria and Microsporum species as demonstrated on 
Figure 2a and 2c attest to the fact that the constituents of the 
bagasse can supply adequate amounts of nutrients essential 
for their growth. The ability of these fungal species to grow 
and produce measurable amounts of biomass at the expense 
of sugarcane bagasse on the other hand, indicates that 
these fungi species possess the requisite enzymes enabling 
them to utilize the available carbon, nitrogen, sulphur and 
phosphorous for cellular growth [22]. Although, both fungal 
species actively grew and produced measurable biomass on 
sugarcane bagasse medium, Alternaria species was found 

with initially olivaceous green to black surface coloration but 
turned grey with age of the culture (Figure 2a) as against the 
coloration exhibited by the un-inoculated bagasse (Figure 
2b). On the other hand, growth of Microsporum species was 
slow at first, exhibiting white/whitish yellow, flat, cottony 
or wooly surface appearance (Figure 2c). In general, the 
bagasse as substrate appeared to support a more luxuriant 
growth of Alternaria species as compared to Microsporum 
species under similar incubation conditions. This is further 
demonstrated by the proportion of the bagasse utilized by 
the two fungi during the fourteen days’ period of growth 
(Table 2).

Discussion
The proximate analysis of sugarcane bagasse used in this 

study suggest that sugarcane bagasse has the potential use as 
a suitable and cheap medium for the growth and generation 
of biomass of filamentous fungi such as Microsporum and 
Alternaria species. This view is supported by the high 
proportions of cellulose (46.5%), hemicellulose (23.61%), 
lignin (21.4%), carbohydrate (64.7%), protein (4.81%), 
fats (0.2%), ash (0.75%) and other components (3.43%) 
making up the proximate composition of the bagasse. 
These components have been used as major constituents 
of several laboratory media used for the cultivation of 
filamentous fungi in the laboratory [18]. The high content 
of carbohydrate (64.7%), protein (4.81%), lipid (0.20%) 
and ash (0.75%) in the bagasse used in this study, strongly 
suggest that it could provide the energy, carbon, nitrogen, 
phosphorus and sulphur which constitute important 
requirements for growth of most fungi [18]. This implies 
that, sugarcane bagasse could provide alternative growth 
medium on which large quantities of fungal biomass could 
cheaply be generated for various uses. The low moisture 
content is an indication that the substrate is of good yield 
and of high quality as moisture content is used to assess the 
shelf life and quality of substrates. The ash content shows 
that the substrate indeed, contains a reasonable amount of 
mineral contents as it always represents a rough measure of 
the inorganic mineral elements in a sample such as calcium, 
sodium, potassium and chloride. The lower the ash content, 
the higher the quality of the material [19].

Similar results were obtained by Luz et al. [9] who 
reported values of 43.8%, 28.6%, 23.5%, 1.3% and 2.8% for 
cellulose, hemicellulose, lignin, ash and other components 
respectively. However, Betancur et al. [3], reported values of 
35%, 25%, 22% and 20% for cellulose, hemicellulose, lignin 
and ash respectively while Soliman et al. [20], reported 45%, 
28% and 18% for cellulose, hemicellulose and lignin. The 
difference in variation could be due to the ratio/proportion 
of various constituents of biomass materials which differ 
greatly among biomass categories and also from species to 
species [21].

 
Figure 2a: Alternaria species growth on sugarcane bagasse medium 
(incubation period: 14days).

 
Figure 2b: Un-inoculated sugarcane bagasse medium.

Fungi Tested Weight of sterile 
bagasse (g) 

Weight of bagasse
 after fungal growth (g) % of bagasse utilized for growth

Alternaria species  297. 3 270.6  9.0
Microsporum species  303.5 286.1  5.7

Table 2: Percentage of sugarcane bagasse to growth of Alternaria and Microsporum species over 14 days’ period.
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to exhibit faster and more luxuriant growth compared 
to Microsporum species. Also, higher proportion of the 
bagasse was found to have been lost following the growth 
of Alternaria species (9%) as compared to 5.7% recorded 
following the growth of Microsporum species over the same 
period of incubation. This observation could be attributed 
to several factors that may include the slow ability of 
Microsporum species to hydrolyze carbohydrate polymers 
(hemicellulose, cellulose and lignin) found in sugarcane 
bagasse [23-25].

Conclusion
Sugarcane bagasse contains complex lignocellulosic 

material that can be used as low-cost energy and carbon 
source for fungal cultures. The fact that sugarcane bagasse 
supported the growth of the fungi species under study 
suggests that it could provide a cheaper alternative to costly 
commercial laboratory media for large scale production of 
fungal biomass for various uses. 

References
1. Arushdeep S, Umar F (2014) Sugarcane Bagasse: A Potential Medium for 

Fungal Cultures. Chinese Journal of Biology.

2. Canilha L, Chandel AK, Milessi TSS, Antunes FAF, Freitas WLC, et 
al. (2012) Bioconversion of sugarcane biomass into ethanol: An 
overview about composition, pretreatment methods, detoxification of 
hydrolysates, enzymatic saccharification, and ethanol fermentation. 
Journal of Biomedicine and Biotechnology 2012: 1-15.

3. Betancur GJV, Pereira NJ (2010) Sugarcane bagasse as feedstock for 
second generation ethanol production. Part I: diluted acid pretreatment 
optimization. Electronic Journal of Biotechnology 13: 1-9.

4. Xu F, Zhong XC, Sun RC, Lu Q (2006) Anatomy, ultrastructure and lignin 
distribution in cell wall of Caragana Korshinskii. Industrial Crops and 
Products 24: 186-193.

5. Himmel ME, Ding SY, Johnson DK, Adney WS, Nimlos MR, et al. (2007) 
Biomass recalcitrance: engineering plants and enzymes for biofuels 
production. Science 315: 804-807.

6. Pauly M, Keegstra K (2008) Cell-wall carbohydrates and their 
modification as a resource for biofuels. Plant Journal 54: 559-568.

7. Deschamps FC, Ramos LP, Fontana JD (1996) Pretreatment of sugarcane 
bagasse for enhanced ruminal digestion. Applied Biochemistry 
Biotechnology 57: 171-182.

8. Gamez S, Gonzalez-Cabriales JJ, Ramirez JA, Garrote G (2006) Study of 
the hydrolysis of sugarcane bagasse using phosphoric acid. Journal of 
Food Engineering 74: 78-88.

9. Luz SM, Goncalves AR, Ferrao PMC, Freitas MJM, Leao AL, et al. (2007) 
Water absorption studies of vegetables fibres reinforced polypropylene 
composites. In: proceedings of 6th international symposium on natural 
polymers and composites.

10. Parameswaran B (2009) Sugarcane Bagasse. In: Nigam PSN, Pandey A 
(ed.) Biotechnology for agro-industrial residues utilisation- Utilisation 
of agroresidues. Springer; pp: 239-252.

11. Martins DAB, Prado HFA, Leite RSR, Ferreira H, Moretti MMS, et al. 
(2011) Agroindustrial wastes as substrates for microbial enzymes 
production and source of sugar for bioethanol production. In: Kumar S 
(ed). Integrated Waste Management 2: 319-360.

12. Hakeem AS, Bhatnagar B (2010) Heavy metal reduction of pulp and paper 
mill effluent by indeginous microbes. Asian Journal of Experimental 
Biology Science 1: 201-203.

13. Thipeswany B, Shivakumar CK, Krishnapa M (2012) Bioaccumulation 
potential of A. niger and A. flavus of heavy metal removal from paper mill 
effluent. Journal of Environmental Microbiology 33: 1063-1068. 

14. Guimaraes TM, Moriel DG, Lara P, Cynthia MT, Fadel B, at al. (2006) 
Isolation and characterization of Saccharomycese cerevisiae strains of 
winery interest. Ravista Brasileira de Ciencias Farmaceuticas 42: 199-
226.

15. AOAC (2010) Official Methods of Analysis of Chemistry (18th edition). 
Washington DC Association of Analytical Chemists.

16. Ameh LEO, Machido DA, Tijjani MB (2018) Efficiency of sugarcane 
bagasse inoculated with Microsporum and Alternaria species in the 
removal of Pb, Cr and Cd from refinery effluent. JREST 7(2): 37-40.

17. Machido DA, Yakubu SE, Ezeonuuegbu BA (2015) Capacity of isolates 
of six genera of filamentous fungi to remove lead, nickel and cadmium 
from refinery effluent. International Journal of Innovative and Advanced 
Studies 2(6): 27-28.

18. Prescot LM, Harley JP, Klein DA (2013) Microbiology: McGraw Hill 9th 
Edition; pp: 524-535.

19. OMRI (2002) Organic Materials Review Institute. Activated carbon 
processing. National Organic Standards Board Technical Panel Review 
for the USDA National Organic Program; pp: 1-14.

20. Soliman EM, Ahmed SA and Fadl AA (2011) Reactivity of sugarcane 
bagasse as a natural solid phase extractor for selective removal of Fe 
(III) and heavy metal ions from natural Water sample. Arabian Journal 
of Chemistry 4: 63-70.

21. Harman G, Patrick R, Spittler T (2007) Removal of heavy metals from 
polluted waters using lignocellulosic agricultural waste products. 
Industrial Biotechnology 3: 366-374.

22. Walker GM, White NA (2005) Introduction to fungal physiology. In: 
Kavanagh, K (ed) Fungi: biology and application. Wiley west Sussex; pp: 
1-34.

23. Lee RL, Paul JW, Willem HVZ, Isak SP (2002) Microbial cellulose 
utilization: Fundamentals and Biotechnology. Microbiology and 
Molecular Biology Reviews 66: 566-572.

24. US Department of Energy Office of Science (2006) Breaking the biological 
barriers to cellulosic ethanol: A joint Research Agenda. Report from the 
December 2005 workshop.

25. Dashtban M, Schraft H, Quin W (2009) Fungal bioconversion of 
lignocellulolitic residues: opportunities and perspectives. International 
Journal of Biological Science 5: 578-595.

 
Figure 2c: Microsporum species growth on sugarcane bagasse medium 
(incubation period: 14days).

Citation: Ofeh ALE, Abdullahi MD, Bashir TM (2019) Potential of Sugarcane Bagasse in Supporting Growth of Two Fungi. Sch J Appl Sci Res Vol: 2, Issu: 2 
(23-26).

http://dx.doi.org/10.1155/2014/840505
http://dx.doi.org/10.1155/2014/840505
http://dx.doi.org/10.1155/2012/989572
http://dx.doi.org/10.1155/2012/989572
http://dx.doi.org/10.1155/2012/989572
http://dx.doi.org/10.1155/2012/989572
http://dx.doi.org/10.2225/vol13-issue3-fulltext-3
http://dx.doi.org/10.2225/vol13-issue3-fulltext-3
http://dx.doi.org/10.2225/vol13-issue3-fulltext-3
https://doi.org/10.1016/j.indcrop.2006.04.002
https://doi.org/10.1016/j.indcrop.2006.04.002
https://doi.org/10.1016/j.indcrop.2006.04.002
https://doi.org/10.1126/science.1137016
https://doi.org/10.1126/science.1137016
https://doi.org/10.1111/j.1365-313X.2008.03463.x
https://doi.org/10.1111/j.1365-313X.2008.03463.x
https://link.springer.com/article/10.1007/BF02941697
https://link.springer.com/article/10.1007/BF02941697
https://link.springer.com/article/10.1007/BF02941697
https://doi.org/10.1016/j.jfoodeng.2005.02.005
https://doi.org/10.1016/j.jfoodeng.2005.02.005
https://doi.org/10.1016/j.jfoodeng.2005.02.005
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://www.intechopen.com/books/integrated-waste-management-volume-ii/agroindustrial-wastes-as-substrates-for-microbial-enzymes-production-and-source-of-sugar-for-bioetha
https://www.intechopen.com/books/integrated-waste-management-volume-ii/agroindustrial-wastes-as-substrates-for-microbial-enzymes-production-and-source-of-sugar-for-bioetha
https://www.intechopen.com/books/integrated-waste-management-volume-ii/agroindustrial-wastes-as-substrates-for-microbial-enzymes-production-and-source-of-sugar-for-bioetha
https://www.cabdirect.org/cabdirect/abstract/20103153594
https://www.cabdirect.org/cabdirect/abstract/20103153594
https://www.cabdirect.org/cabdirect/abstract/20103153594
https://www.ncbi.nlm.nih.gov/pubmed/23741802
https://www.ncbi.nlm.nih.gov/pubmed/23741802
https://www.ncbi.nlm.nih.gov/pubmed/23741802
http://dx.doi.org/10.1590/S1516-93322006000100013
http://dx.doi.org/10.1590/S1516-93322006000100013
http://dx.doi.org/10.1590/S1516-93322006000100013
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
http://dx.doi.org/10.14303/jrest.2018.018
http://dx.doi.org/10.14303/jrest.2018.018
http://dx.doi.org/10.14303/jrest.2018.018
http://www.academia.edu/26309156/Capacity_Of_Isolates_Of_Six_Genera_Of_Filamentous_Fungi_To_Remove_Lead_Nickel_And_Cadmium_From_Refinery_Effluent
http://www.academia.edu/26309156/Capacity_Of_Isolates_Of_Six_Genera_Of_Filamentous_Fungi_To_Remove_Lead_Nickel_And_Cadmium_From_Refinery_Effluent
http://www.academia.edu/26309156/Capacity_Of_Isolates_Of_Six_Genera_Of_Filamentous_Fungi_To_Remove_Lead_Nickel_And_Cadmium_From_Refinery_Effluent
http://www.academia.edu/26309156/Capacity_Of_Isolates_Of_Six_Genera_Of_Filamentous_Fungi_To_Remove_Lead_Nickel_And_Cadmium_From_Refinery_Effluent
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://doi.org/10.1016/j.arabjc.2010.06.021
https://doi.org/10.1016/j.arabjc.2010.06.021
https://doi.org/10.1016/j.arabjc.2010.06.021
https://doi.org/10.1016/j.arabjc.2010.06.021
https://doi.org/10.1089/ind.2007.3.366
https://doi.org/10.1089/ind.2007.3.366
https://doi.org/10.1089/ind.2007.3.366
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://innovationinfo.org/journal/article_archive
https://genomicscience.energy.gov/biofuels/2005workshop/2005low_lignocellulosic.pdf
https://genomicscience.energy.gov/biofuels/2005workshop/2005low_lignocellulosic.pdf
https://genomicscience.energy.gov/biofuels/2005workshop/2005low_lignocellulosic.pdf
http://dx.doi.org/10.7150/ijbs.5.578
http://dx.doi.org/10.7150/ijbs.5.578
http://dx.doi.org/10.7150/ijbs.5.578

	Title
	Article Information

