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1. Introduction

  Nanotechnology is a process whereby engineered 
nanopeptides (particles) are normally embedded in 
the matrix of other composites to enhance certain 
characteristics. [1-3] The ability of engineered nanoparticles 
to interact with other particles, cells and tissues at a 
molecular level provides them with a distinct advantage 
over other polymeric or macromolecular substances. [4-6] 

  This engineering technique is fast gaining grounds with 
important applications in computer science, physical 
and organic chemistry, physics, science engineering and 
technology. Nanotechnology has similarly found wide 
applications in biology and medicine which usually 
employ dispersed nanoparticles for instance as fluorescent 
biological labels, tumour detection and destruction, contrast 

enhancement, bio-detection of pathogens, detection of 
proteins, probing of DNA structure, tissue engineering, 
separation and purification of biological molecules among 
others. This ranges from diagnostic, therapeutic as well as 
prognostic management of various human ailments. [7-9]

  Treatment of infections and infestations, and related 
ailments which still constitute at least 70% of hospital 
attendees and admissions in sub-saharan Africa is 
recording great successes with the application of 
nanotechnology. [10-12] This has been observed in the 
management of viral infections such as HIV-AIDS; 
treatment of bacterial infections such as typhoid fever, 
Escherichia coli and Klebsiella pneumoniaeinfections, and 
tuberculosis; and parasitic infections such as cutaneous and 
muco-cutaneous leishmaniasis. [13-15] 

  Ganoderma species, a Basidiomycete fungus has been 
found to possess several medicinal properties useful in the 
treatment of diverse human infections. [16-18] It is in this 
regard that the phytochemical properties of the extracts 
of Ganoderma applanatum which could be potential raw 
materials for nanotechnological engineering in clinical 
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Objective: This study was set up to review the phytochemistry of Ganoderma applanatum, 
its potentiality in nanotechological engineering for clinical use as well as impact of aqueous 
extracts of Ganoderma applanatum on laboratoery rats infected with Trypanosoma brucei brucei.
Methods: Aqueous extracts of Ganoderma applanatum were obtained using hot sterile distilled 
water and whatmann filter paper. The presence of saponins, alkaloids, tannins, anthraquinones, 
flavonoids, cardiac glycosides and steroids were tested using standard procedures. Acqueous 
extracts were also inoculated into laboratory rats infected with Trypanosoma brucei brucei along 
with both positive and negative controls. Blood samples were collected daily, stained with 
Giemsa’s stain and examined for the presence of parasites.Results: Ganoderma applanatum 
aqueous extracts contained detectable levels of saponins, flavonoids, cardiac glycosides and 
steroids but undetectable levels of alkaloids, tannins and anthraquinone. All the infected rats 
died by day 12 from overwhelming trypanosomal infections.Conclusion: The biochemical 
constituents of Ganoderma species should be subjected to nanotechnological engineering in order 
to probably discover more of its wider therapeutic benefits, and to further disprove its suitability 
or otherwise in the treatment of African sleeping sickness.
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practice were reviewed as well as its benefits or otherwise in 
the treatment of African trypanosomiasis. [19-21]

2. Materials and methods

  Study Area and SettingThe study was carried out in Vom 
about 25 kilometres south-east of Jos, the Plateau state 
capital in north-central Nigeria. In Vom is sited the Federal 
College of Veterinary and Medical Laboratory Technology, 
and National Veterinary Research Institute where the 
study was carried out. Experimental rats were obtained 
from Nigerian Institute for Trypanosomiasis Research 
(NITR), Vom. The rats were kept in laboratory cages, fed 
with commercially prepared feeds (Vital feed)  and allowed 
to acclamatise for four weeks. Blood samples were then 
collected from the tail vein on a microscope slide and 
examined under the microscope to exclude the presence 
of trypanosomes. Also Trypanosoma brucei brucei infected 
laboratory rats were obtained from NITR, Vom which 
supplied Trypanosoma species for the study. 

2.1. Ganoderma applanatum extraction

  One kilogram of the powder of G. applanatum was 
dissolved in three litres of distilled water. The sample was 
boiled for three hours, stirring every thirty minutes. It was 
then allowed to stand for 24 hours and then filtered using 
whatmann number 1 paper. The filtrate was evaporated to 
dryness in hot air oven set at 45oC, the extract obtained 
was reconstituted using sterile distilled water to obtain 
concentrations 500mg/ml and further diluted to obtain 
250mg/ml. [22]

2.2. Phytochemical Screening

  The crude extracts of G. applanatum were subjected to the 
following biochemical and applied molecular biological tests 
as follow:
  Test for Saponins- To 0.5g of the extract was added few mls 
of distilled water to cover the extract and the mixture was 
shaken thoroughly. Frothing which persisted on warming 
indicated the presence of saponin. [23]

  Test for Alkaloids- To 0.5g of the G. applanatum extract, 
5 ml of 1% aqueous Hcl and few drops of Draggendanff’s 
reagent were added on a steam bath and then filtered. To 
1 ml of the filtrate, a few drops of Wagner’s reagent were 
added. The non-formation of precipitate indicated absence 
of alkaloids. [23] 

  Test for Tannins- To 0.5g of the G. applanatum extract, 
10 ml of distilled water was added and stirred and filtered. 
About 2 mls of 5% ferric chloride were added to the filtrate. 
The expected deep green colouration, which indicates the 
presence of tannins did not appear, showing non-availability 
of tannins. [23]

  Test for Anthraquinone- To 0.5g of the G. applanatum 
extract was added 5 ml of chloroform and shaken thoroughly 
for 5 minutes. This was filtered and the filtrate shaken with 
an equal volume of 100% ammonia solution. No pink violet or 

red colour in lower layer was seen, indicating the absence of 
anthraquinones. [23]

  Test for Flavonoids- A 0.5g of G. applanatum extract was 
dissolved in 2 ml of dilute NaOH solution. A few drops 
of concentrated H2So4 were added. The solution became 
colourless, indicating the presence of flavonoids. [23]

  Test for Cardiac glycosides- A 0.5g of the G. applanatum 
extract was dissolved in 2 ml of glacial acetic acid containing 
a drop of ferric chloride solution. This was underlayered with 
1 ml of concentrated H2So4. A brown ring at the interface 
indicated the presence of cardiac glycosides. [23]

  Test for Steroids- A 0.5g of the G. applanatum extract was 
dissolved in 2 ml of chloroform H2So4 was added carefully 
from the side of the tube to form a lower layer. A reddish 
brown colour at the interface indicated the presence of 
steroids. [23]

  Microscopy-Ganoderma applanatum extracts in various 
concentrations were injected into laboratory rats infected 
with Trypanosoma brucei brucei; positive and negative 
control rats were also set up concurrently.  Blood samples 
were collected on daily basis, stained with Giemsa’s stain 
and examined using X100 oil immersion objective lens for 
presence of blood parasites to assess the effect of the drug 
on Trypanosomes and its potential benefits in the treatment 
of African Trypanosomiasis. [24]

3. Results

  Phytochemical screening of Ganoderma applanatum 
showed that aqueous extracts of the mushroom contained 
saponins, flavonoids, cardiac glycosides and steroids but 
did not contain detectable levels of alkaloids, tannins and 
anthraquinone. 
  All the laboratory rats infected with Trypanosoma brucei 
brucei and treated with or without aqueous extracts of 
Ganoderma applanatum died by day 12 of the experiment. 
Rats uninfected but treated with the aqueous fungal extracts 
remained alive and healthy at the time of rounding up of the 
experiment.   

4. Discussion

  Analysis of the phytochemistry of Ganoderma applanatum 
showed that it contains saponins, flavonoids, cardiac 
glycosides and steroids but undetectable levels of alkaloids, 
tannins and anthraquinone based on the procedure used. 
Also the fungal extracts had no cidal nor static effect on 
Trypanosoma brucei brucei.The scope and spectrum of 
antimicrobial activity of each or all of the metabolites 
recovered from aqueous Ganoderma species is yet to be 
clearly defined at the moment. [25-27] These biochemical 
findings and patterns from the present study are well in line 
with findings from several other studies in China, Poland 
and south Africa. [28-30]

  In the wake of present trials and experimentation in 
nanotechnology for treatment of various infections and 
infestations, and against the backdrop of targeted drug 
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delivery, these biochemical substances form important 
engineering materials for that purpose. [31-33] This would 
probably contribute to addressing the major challenge of 
present day wide-spread antimicrobial resistance. [34,35] 

The fact that aqueous extracts of Ganoderma species have 
already been found to have potent antibacterial, antiviral, 
antiparasitic and anticancer properties readily make it a 
central tool for nanotechnology research in order to enhance 
its potency and activity along those lines. [36-38]

  Contrary to the widespread antimicrobial properties of 
Ganoderma species from other studies, the drug failed to 
have any significant activity against Trypanosoma brucei 
brucei in the present study. [39,40] Utilization of targeted drug 
delivery using materials from Ganoderma extracts may need 
to be tried against Trypanosomes to ascertain the true state 
of activity against these parasites; also much higher doses 
of the extracts may similarly need to be tried for probable 
changes in activity profile. [41] Since treatment and control of 
African trypanosomiasis is increasingly becoming difficult 
due to the high resistance of available antitrypanosomal 
drugs, preliminary trials of drugs as well as application of 
relevant technologies to throw up newer and more potent 
drugs formulations should be a continuous process. [42,43]

  The detection of phenols in China, glycopeptides in USA, 
and sterols in South Korea fromGanoderma species contrary 
to the present findings may be attributed to the differences 
in screening procedures used in those studies such as 
diffraction and electrophoresis. [44-46] It also demonstrates 
the heterogeneity of the biochemical composition of 
the fungus and also points to the fact that the complete 
phytochemical composition of Ganoderma is probably more 
diverse than the present available literature and hence as 
well, its therapeutic potentials. [47]

  In conclusion, the present study has also added credence 
to the fact that aqueous extracts of Ganoderma applanatum 
contains saponins, flavonoids, cardiac glycosides and 
steroids. In its present for form is of no use in the treatment 
of African trypanosomiasis. Application of nanotechnological 
engineering on this fungus’ biochemical constituents in 
drug carriage and targeted drug delivery across compact 
membranes may be required to really ascertain its 
usefulness or otherwise in the management of sleeping 
sickness.
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