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ABSTRACT 

Chemical tests were carried out on the aqueous extracts of the air-dried powders of two tropical moss plants, Thidium 
gratum and Barbula indica using standard procedures, to identify the phytochemical constituents. The extracts were 
screened for the presence and quantities of alkaloids, flavonoids, phenols, saponins and steroids with a view to assess 
their therapeutic values in ethnomedicine. The results of the phytochemical screening revealed the presence of alkaloids, 
flavonoids, phenols, saponins and steroids in varying quantities in the two moss plants but there was absence of phenol 
in Barbula indica. These results suggest that the two moss plants can be veritable and potential source of useful drugs in 
treatment of ailments. 
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1. Introduction 

Mosses are small non-woody plants that are typically 1 - 
10 cm tall, though some species are much larger. They 
belong to the division bryophyta. It is estimated that 
there are about 25,000 bryophyte species known in the 
world which consist of three separate divisions, the Mar- 
chantiophyta (liverwort), Anthocerotophyta (hornworts) 
and Bryophyta (mosses) [1]. Bryophytes are found in all 
ecosystems except marine and their ecological roles in 
any ecosystem are significant [2]. Although, bryophytes 
normally grow in humid or damp habitats, they are rela- 
tively free from microbial attacks which indicate that 
they are able to elaborate constitutive small molecule 
antimicrobials. 

Very little is known about the chemistry of bryophytes 
particularly at molecular level [3-5] and information con- 
cerning research results is very scattered. The reasons for 
this are the difficulties researchers have with bryophyte 
identification, the limited amount of the same species 
available for analyses due to their inconspicuous position 
in the ecosystem and the difficulty with which analysis 
can be conducted since it relies on sophisticated method. 

Results of phytochemical screening of many higher plants  
are widely available [1,5,8]. 

Although bryophytes have been proven to be a rich 
source of antibiotics [20], very few studies concerning 
the biologically active constituents in them have been 
published [3,4,10,14,17]. 

This study was designed to determine the phytochemi- 
cal constituents of two tropical moss plants, Thidium 
gratum and Barbula indica with a view to assess their 
therapeutic values in ethnomedicine.  

2. Materials and Methods 

2.1. Collection and Identification of Plant  
Materials 

Thidium gratum was collected on the bark of a tree 
(Mascularia acuminata) in the bank of Elemi River in 
Ilokun village, Ado-Ekiti while Barbula indica was col- 
lected from the wall of a building in Ado-Ekiti, Ekiti 
State, Nigeria. The two moss plants were identified at the 
Herbarium Unit of the Department of Plant Science, Ekiti 
State University, Ado-Ekiti, Nigeria. Voucher specimens 
were deposited in the Herbarium. The two moss plants 
were air dried and ground into powder separately using *Corresponding author. 
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an electric blender and finally stored in air tight bottles at 
37˚C. 

2.2. Phytochemical Screening 

Chemical tests were carried out on the aqueous extracts 
and powdered specimens using standard procedures to 
identify the chemical constituents as described by [12,18]. 

2.3. Preparation of Fat Free Sample 

2 g of each plant sample was defatted with 100 ml of eth- 
anol using a soxhlet apparatus for 2 hours. 

2.4. Test for Flavonoids 

5 ml of dilute ammonia solution were added to a portion 
of the aqueous filtrate of each plant extract followed by 
addition of concentrated H2SO4. A yellow colouration 
observed in each extract indicated the presence of fla- 
vonoids. The yellow colouration disappeared on standing 
[18]. 

2.5. Test for Saponins 

2 g of the powdered sample of each plant was boiled in 
20 ml of distilled water in a water bath and filtered 10 ml 
of the filtrate was mixed with 5 ml of distilled water and 
shaken vigorously for a stable, persistent froth. The froth 
was mixed with 3 drops of olive oil and shaken vigor- 
ously, and then observed for the formation of emulsion. 

2.6. Test for Steroids 

2 ml of acetic anhydride was added to 0.5 ml of ethanol 
extracts of each sample with 2 ml H2SO4. The colour 
changed from violet to blue indicating the presence of 
steroids. 

2.7. Determination of Total Phenols 

The fat free sample was boiled with 50 ml of ether for 
the extraction of the phenolic component for 15 minutes. 
5 ml of the extract was pippetted into 50 ml flask; 10 ml 
of distilled water was added. 2 ml of ammonium hy- 
droxide solution and 5 ml of ethanol were added. The 
samples were made up to the mark and left to react for 30 
minutes for colour development. The absorbance of the 
solution was read using spectrophotometer at 505 nm 
wavelength [12]. 

2.8. Determination of Alkaloids 

1.25 g of the sample was weighed into 250 ml beaker and 
50 ml of 10% acetic acid was added. It was covered and 
allowed to stand for 4 hours. This was filtered and the 
extract was concentrated using a water bath to one quar-  

ter of the original volume. Concentrated ammonium hy- 
droxide was added dropwise to the extract until the pre-  
cipitation was complete. The whole solution was allowed 
to settle and the precipitate was collected and washed 
with dilute ammonium hydroxide and then filtered. The 
residue is the alkaloid. It was dried and weighed [12]. 

2.9. Determination of saponins 

5 g of the sample was put in a conical flask. 25 ml of 
20% aqueous ethanol were added. The sample was heat- 
ed over a hot water bath for 4 hours with continuous stir-
ring at about 55˚C. The mixture was filtered and the 
residue re-extracted with another 50 ml 20% ethanol. The 
combined extracts were reduced to 10 ml over water bath 
at about 90˚C. The concentrate was transferred into a 250 
ml separatory funnel and 5 ml diethyl ether was added 
and shaken vigorously. The aqueous layer was recovered 
while the ether layer was discarded. The purification 
process was repeated 15 ml of ethanol was added. The 
combined ethanol extracts were washed twice with 2.5 
ml of 5% aqueous sodium chloride. The remaining solu- 
tion was heated in a water bath. After evaporation, the 
sample was dried in the oven to a constant weight and the 
saponin content was calculated as percentage [12]. 

2.10. Determination of Flavonoids 

5 g of the moss plant samples were extracted repeatedly 
with 50 ml of 80% methanol at room temperature. The 
whole solution was filtered through Whatman filter paper 
No. 42 (125 mm). The filtrate was later transferred into a 
crucible and evaporated to dryness over a water bath and 
weighed by the methods adopted by [8]. 

3. Results 

The results of the qualitative phytochemical screening of 
the two moss plants indicated the presence of medically 
active constituents such as alkaloids, flavonoids, phenols, 
saponin and steroids. Phenol was absent in Barbula in- 
dica. The phytochemical characters of the moss plants 
are as summarized in Tables 1 and 2. 

The quantitative estimation of the percentage crude 
chemical constituents in the two moss plants is summa- 
rized in Table 2. All the phytochemical constituents are 
of higher percentage crude yield in Barbula indica ex- 
cept for phenol which could not be detected in it. How- 
ever, the quantity of phenols obtained in Thuidium gra- 
tum was minimal (0.055%). 

4. Discussion 

The results of the phytochemical screening and quantita-
tive estimation of the chemical constituents of the two  
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Table 1. Qualitative analysis of the phytochemicals of the 
moss plants investigated. 

Moss plant Steroids Phenol Saponin Flavonoids Alkaloids

T. gratum + + + + + 

B. indica + – + + + 

 
Table 2. Percentage of phytochemicals present in the moss 
plants investigated. 

Moss plants Alkaloids Phenol Saponin Flavonoids. 

 (%) (%) (%) (%) 

T. gratum 1.60 0.055 14.40 10.00 

B. indica 5.60 - 17.80 12.00 

 
moss plants have indicated high contents of flavonoids, 
saponin and alkaloids. The percentage quantity crude 
yield of phenols obtained in this study (0.055%) is lower 
than those obtained by [6,7] who worked on the phyto- 
chemical screening of some medicinal higher plants. But 
the value tends to agree with those obtained in S. dulcis 
(0.04%), S. acuta (0.08%) and T. procumbens (0.06%) in 
a research investigated by [7]. 

However, the values obtained for saponin are higher 
than those obtained by [6,7] while the values obtained for 
flavonoids in this study tend to agree with the results 
obtained by [6]. The value obtained for alkaloids in T. 
gratum was comparable to that of S. acuta in [7] and P. 
crassipes in [6] while the value obtained for B. indica is 
comparable to S. augustifolia in [6]. 

Steroids were found to be present in the two moss 
plants. It is worthy of note that steroidal compounds are 
of importance and interest in pharmacy due to their rela- 
tionship with such compounds as sex hormones [15]. 
Research reports have it that, the presences of these phy- 
tochemical constituents suggest medicinal values [18-20]. 
Therefore, the moss plants can be seen as a potential 
source of useful drugs and drug additives both in ethno- 
medicine and synthetic drugs production. The antimicro- 
bial activities of these plants are currently being investi- 
gated. 
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