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Preliminary phytochemical screening of n-hexane extract of Samanea saman (Mimosaceae) pods 
revealed a moderate presence of the major secondary metabolites. Extraction and concentration of the 
S. saman pods with 70% aqueous acetone yielded the characteristic reddish brown solid tannins. 
Qualitative and quantitative analysis showed that the tannins were of condensed (catechol) type and 
about 7.9% (0.079 g). Characterization of the tannins by one dimensional paper chromatography using 
glacial acetic acid, n-butanol and distilled water (1:4:5) resulted in retardation factors (Rf) that indicated 
the components of the tannins as cyanidin, catechin, epicachin, anthocyanin monoglycones, 
delphinidin and malidin. Tannins in the ethyl acetate fraction (TEA) exhibited the highest activity against 
the tested pathogens, including the fungus (Candida albican). The observations could have resulted 
from variable synergistic interplay of the identified tannins constituents. These observations, besides 
supporting the use of S. saman plant parts in ethno-medicinal practice, probably highlight the 
overriding antimicrobial and fungistatic potentials of tannins in the ethyl acetate fraction (TEA) over the 
other tannins fractionates. On the whole, data from the present study suggest that ground pods of S. 
saman could serve as a significant source of natural antimicrobials and antifungals (in the form of 
tannins) that could be harnessed in the formulation of a novel tannins/energy-rich nutraceutical tea. 
Based on the present results, the possible benefits and toxicological implications from such 
nutraceutical beverage are highlighted in the discussion. 
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INTRODUCTION 
 
The utilization of medicines produced from medicinal 
plants is increasing (Li et al., 2009; Hall and Nazir, 2005). 
This probably led to the revival of interest in the use and 
importance of African medicinal plants as well as an 
intensified research and efforts to document scientific 
evidence for the claimed therapeutic efficacy (Lawal et 
al., 2010). This is particularly important since hitherto, the 
practice of herbal medicine in the developing parts of the 
globe lacked scientific basis or standards as well as 
determined and consistent dose regimen. For these 
reasons, the possible benefits from the use of such herbs 
were limited. Thus, the growing global demands for herbs 
warrants that the quality and consistency of these herbs 
be  ascertained and maintained for their maximal use and  
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efficacy. 
Phytochemicals are naturally occurring biochemicals in 

plants that help to give plants their characteristic color, 
flavor, smell and texture. Apart from that, phytochemicals 
could prevent diseases (including cancer and 
cardiovascular diseases) and inhibit pathogenic 
microorganisms (Renu, 2005). Indeed, the proper 
composition of phytochemicals appears to confer plants 
and plants parts with peculiar medicinal properties. This 
might explain the heightened routine interest to screen 
higher plants for active agents with antifungal and 
antimicrobial/antibacterial activities against plant and 
human pathogens. This interest is further intensified by 
the need for such biologically/pharmacologically active 
natural products with low mammalian toxicity, lack of 
neurotoxic mode of action, low persistence in the 
environment and biodegradability.  

Tannins (polyphenols with widely varying chemistry) 
are  one  of  the  major  phytochemicals  found   in   many  
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higher plants. Tannins have a characteristic strange smell 
and astringent taste and could bind to proteins (and 
consequently precipitate proteins) through the effective 
formation of strong complexes with proteins and other 
macromolecules. Thus, they could have a major impact 
on animal nutrition, including inhibition of growth rate 
digestive enzymes (Bennick, 2002). Tannins have been 
implicated with various pharmaco-therapeutic effects 
(Ferreira et al., 2008). Tannins, in the form of 
proanthocyanidins, could have a beneficial effect on 
vascular health. Topical applications of tannins help to 
drain out all irritants from the skin. They are useful as an 
anti-inflammatory agent and in the treatment of burns and 
other wounds based on their anti hemorrhagic and 
antiseptic potentials. In particular, tannins-rich remedies 
are used as antihelmintics (Ketzis et al., 2006), 
antioxidants (Koleckar et al., 2008), antimicrobials and 
antivirals (Buzzini et al., 2008), in cancer chemotherapy 
(Chung et al., 1998) and to chelate dietary iron (Clauss et 
al., 2007).  

Although, tannins are widely distributed in almost all 
plant foods (Serrano et al., 2009; Manach et al., 2004), 
the primary source of tannins used as active 
pharmaceutical ingredients are the medicinal plants 
(Okuda, 2005) implying that the pharmacologic effect of 
tannins is dependent on plant type. 

Samanea saman is a large canopied tree with large 
symmetrical crown. It is of tropical American origin 
belonging to the family leguminosae (pulse family). The 
leaves of S. saman fold together in cloudy weather and in 
darkness. It usually reaches a height of 25 m and has 
diameter of about 40 m and is considered a multipurpose 
tree (Ogunshe et al., 2006), including use as shade tree 
for road side avenues (Ayodele et al., 2003). S. saman 
has local anesthetic properties. The pods contain a 
sugary pulp, which is like jam and edible. The pods are 
particularly valuable for feeding of cattle and horses. The 
high sugar-content of the pods can be utilized to produce 
alcohol by fermentation. The leaf is made into an infusion 
in Jamaica for treating blood pressure and the seeds are 
chewed in tropical Africa for treating inflammation of the 
gums and throat. S. saman is also called rain tree 
(probably because of the moisture it collects on the 
ground under the tree largely from the honeydew-like 
discharge of cicades feeding on the leaves), acacia, 
saman and monkey pod.  

In folklore medical practice, rain tree parts are used as 
remedy for cold, diarrhea, headache, intestinal ailments, 
stomach ache and even cancer. The leaf infusion is used 
as laxative. However, information on the phytochemical 
and biological activity of the pod of S. saman is scanty. 
Therefore, the present study aims to ascertain the 
phytochemical components of the n-hexane extract of the 
rain tree pods, isolate and characterize the tannins of the 
rain tree pods using acetone and finally, evaluate the 
antimicrobial activity of methanol, ethanol, acetone and ethyl 
acetate fractions of the tannins sample from the rain tree (S. 
samana)  pods  against  selected  pathogens  in  order  to 

 
  
 
 
elucidate and document any supporting basis for its 
reported traditional medical use and possible use as 
nutraceutical beverage. 
 
 
EXPERIMENTAL 
 
Solvent and chromatographic materials 
 
The solvents used (acetone, n-hexane and n-butanol) are Sigma-
Aldrich

®
 grade. Distilled water, standard grades of silca gel (70 to 

230 mesh), nutrient agar, acetic acid, used for the column and one 
dimensional paper chromatography and other chemicals and 
reagents used were of certified grade and quality. 
 
 
Test organisms 
 
The test organisms were obtained from Department of 
Microbiology, University of Nigeria Nsukka, Nigeria and include 
Staphylococcus aureus, Klebsiella pneumaniae and Candida 
albicans. A 24 h fresh culture of each was prepared in nutrient 
Broth for use in the antimicrobial test. 
 
 
Plant material: Collection and preparation 
 
Fresh pods of S. saman were collected from the tree in front of 
Botanical Laboratory, University of Nigeria Nsukka, Enugu State in 
the South East of Nigeria (with the authorization of the Nigerian 
Government and in agreement with the United Nations Convention 
on Biodiversity). The pods were collected between May and 
October, 2009. The specimen was then identified by Mr. Ozioko of 
Bioresources Conservation and Development Programme (BCDP) 
Nsukka. Thereafter, the pods were rinsed with water, sun-dried for 
10 days before they were ground into powdery form using an 
electric grinder. 
 
 
Extraction  
 
n-hexane extract 
 
10 g of the powdered pods was immersed in 500 ml of n-hexane 
and subsequently extracted using Soxhlet extractor. The n-hexane 
extract (HE) was concentrated using rotary evaporator and then 
preserved at 5°C in an air tight bottle until used for the 
phytochemical screening. 
 
 
Phytochemical screening  
 
The phytochemical analysis of the HE of S. saman pods was 
carried out by standard methods as described in Evans (2000) and 
Harbone (1998). Specifically, the extract was screened for the 
presence of secondary metabolites (saponins, glycosides, steroids, 
alkaloids, resins, flavonoids, tannins, terpenoids and acidic 
compounds) and macronutrients (carbohydrates, proteins/amino 
acid compounds, reducing sugars, fats and oils). 

 
 
Test for alkaloids 
 
A quantity (0.2 g) of the sample (HE) was boiled with 5 ml of 2% 
HCl on a steam bath. The mixture was filtered and 1 ml portion of 
the filtrate was measured  into  four  test  tubes.  Each of the 1 ml 
filtrate was treated with 2 drops of the following reagents: 



 
 
 
 
(1) Dragendorff’s reagent: A red precipitate indicates the presence 
of alkaloids. 
(2) Mayer’s reagent: A creamy-white colored precipitate indicates 
the presence of alkaloids. 
(3) Wagner’s reagent: A reddish-brown precipitate indicates the 
presence of alkaloids. 
(4)  Picric acid (1%): A yellow precipitate indicates the presence of 
alkaloids. 

 
 
Test for flavonoids 

 
A quantity (0.2 g) each of the extract (HE) was heated with 10 ml of 
ethylacetate in boiling water for 3 min. The mixture was filtered 
differently and the filtrates used for the following tests: 

 
(1) Ammonium test: A quantity (4 ml) each of the filtrates was 
shaken with 1 ml of dilute ammonia solution (1%). The layers were 
allowed to separate. A yellow coloration at the ammonia layer 
indicates the presence of flavonoids. 
(2) Aluminum chloride test: A quantity (4 ml) each of the filtrates 
was shaken with 1 ml of 1% aluminum chloride solution and 
observed for light yellow coloration. A yellow precipitate indicates 
the presence of flavonoids. 

 
 
Test for glycosides 

 
Dilute sulphuric acid (5 ml) was added to 0.1 g of the test extract in 
a test tube and boiled for 15 min in a water bath. It was then cooled 
and neutralized with 20% potassium hydroxide solution. A mixture, 
10 ml of equal parts of Fehling’s solution A and B was added and 
boiled for 5 min. A more dense red precipitate indicates the 
presence of glycoside. 
 
 
Test for steroids and terpenoids 

 
A quantity (9 ml) of ethanol was added to 1 g of the extract and 
refluxed for a few minute and filtered. Each of the filtrates was 
concentrated to 2.5 ml in a boiling water bath. Distilled water, 5 ml 
was added to the concentrated solution, the mixture was allowed to 
stand for 1 h and the waxy matter filtered off. The filtrate was 
extracted with 2.5 ml of chloroform using a separating funnel. To 
0.5 ml of the chloroform extract in a test tube, 1 ml of concentrated 
sulphuric acid was carefully added to form a lower layer. A reddish-
brown interface shows the presence of steroids. 

To another 0.5 ml of the chloroform extract was evaporated to 
dryness on a water bath and heated with 3 ml of concentrated 
sulphuric acid for 10 min on a water bath. A grey colour indicates 
the presence of terpenoids. 

 
 
Test for saponins 

 
A quantity (0.1 g) of the extract (HE) was boiled with 5 ml of distilled 
water for 5 min. The mixture was filtered while still hot and the 
filtrate was used for the following tests: 
 
(1) Emulsion test: A quantity (1 ml) of the filtrate was added to 
drops of olive oil. The mixture was added to another two drops of 
olive. The mixture was shaken and observed for the formation of 
emulsion. 
(2) Frothing test: A quantity (1 ml) of the filtrate was diluted with 4 
ml of distilled water. The mixture was shaken vigorously and then 
observed on standing for a stable froth. 
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Test for tannins 
 

A quantity (2 g) of the extract (HE) was boiled with 5 ml of 45% 
ethanol for 5 min. The mixture was cooled and filtered. The filtrate 
was subjected to the following tests: 

 
(1) Lead sub-acetate test: 1 ml of the filtrate was added to 3 drops 
of the lead sub-acetate solution. A cream gelatinous precipitate 
indicates the presence of tannins. 
(2) Ferric chloride test: A quantity (1 ml) of the filtrate was diluted 
with distilled water and added 2 drops of ferric chloride. A transient 
greenish to black color indicates the presence of tannins. 
 
 
Test for acidic compounds 

 
A quantity (0.1 g) of the extract was placed in a clear dry test tube 
and sufficient water added. These were warmed differently in a hot 
water bath and cooled. A piece of water-wetted litmus paper was 
dipped into the filtrate and observed for color change. Acidic 
compounds turn blue litmus paper red. 

 
 
Test for resins 

 
Two tests were carried out to detect the presence of resins in the 
plant part extract under investigation. 
 
(1) Precipitate test: A quantity (0.2 g) of the extract was treated with 
15 ml of 96% ethanol. The alcoholic extract was then poured into 
20 ml of distilled water in a beaker. A precipitate occurring indicates 
the presence of resins. 
(2) Color test: A quantity (0.12 g) of the extract was treated with 
chloroform and the extracts concentrated to dryness. The residues 
were re-dissolved in 3 ml of acetone and 3 ml of concentrated 
hydrochloric acid added. The mixtures were now heated differently 
in a water bath for 30 min. Pink color, which changes to magenta-
red, indicates the presence of resins. 
 
 
Macro-nutrients analyses 
 
The tests, which would be shown subsequently, were carried out to 
determine the presence of macronutrients in the rain tree (S. 
saman) pods. 
 
 
Test for proteins 
 
A quantity (5 ml) of distilled water was added to 0.1 g of the extract. 
This was left to stand for 3 h and then filtered. To 2 ml portion of the 
filtrate, 0.1 ml Millon’s reagent was added. It was shaken and kept 
for observation. A yellow precipitate indicates the presence of 
proteins. 
 
 
Burette test 
 
A quantity (2 ml) of the extract was put in a test-tube and 5 drops of 
1% hydrated copper sulphate was added. A quantity, 2 ml of 40% 
sodium hydroxide was also added and the test-tube shaken 
vigorously to mix the contents. A purple coloration shows the 
presence of proteins (presence of two or more peptide bonds). 
 
 
Test for carbohydrates 
 
A quantity  of  0.1 g of the extract was shaken vigorously with water  
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and then filtered. To the aqueous filtrate, few drops of Molisch 
reagent were added, followed by vigorous shaking again.  

Concentrated sulphuric acid (1 ml) was carefully added to form a 
layer below the aqueous solution. A brown ring at the interface 
indicates the presence of carbohydrate. 
 
 
Test for reducing sugars 
 
A quantity of 0.1 g of the extract was shaken vigorously with 5 ml of 
distilled water and filtered. To the filtrate was added equal volumes 
of Fehling solutions A and B and shaken vigorously. A brick red 
precipitate indicates the presence of reducing sugars. 
 
 
Test for fats and oils 
 
A quantity of 0.1 g of the extract was pressed between filter paper 
and the paper observed. A control was also prepared by placing 2 
drops of olive oil on filter paper. Translucency of the filter paper 
indicates the presence of fats and oils. 
 
 
Extraction of tannins  
 
The extraction of tannins was carried out by solvent method using 
cold extraction process. The extraction was achieved with 70% 
aqueous solution of acetone at 60°C over a period of 1 h. The 
resultant mixture was filtered and the residue re-extracted as the 
acetone and water were being removed using a rotary evaporator 
to obtain the light brown solid tannins. We used acetone since it 
was demonstrated by Hagerman and Khicher (1986) to be an 
efficient solvent for the extraction of tannins.  
 
 
Qualitative analysis 
 
In order to classify the tannins, qualitative analysis of the solution of 
the tannins extract was carried out using iron (III) chloride, acetic 
acid, lead acetate solution, bromine water and concentrated 
tetraoxosulphate (VI) acid.  
 
 
Quantitative estimation 
 
This was carried out by Follin-Ciocalteau method. Briefly, 1000 ppm 
of standard tannic acid was serial diluted to 150, 100, 50, 25 and 10 
ppm. These serial dilutions were used to obtain the calibration 
curve as described subsequently. 

To 1 ml of Follin-Ciocalteau (FC) reagent, 25 ml of each 
concentration of the prepared serial dilution of the tannic acid was 
added. After 5 min, 20 ml of 25% sodium carbonate was added to 
each of the test tubes. After 20 min, the absorbance was read at 
700 nm (using 720 to 2000 spectromic 20D spectrophotometer 
made by B. Bran Scientific and Instrument Company, England) and 
a standard graph of absorbance against concentration plotted. 
Tannins extracted with 70% aqueous acetone (that is, the sample) 
was filtered through paper and dilute with distilled water in the 
ration of 1:1000 ml. The procedure was repeated with the sample 
replacing tannic acid and the absorbance was measured. 

 
 
Chromatographic analysis 

 
One-dimensional paper chromatography on a Whatman No. 1 
paper was conducted on the tannins sample using acetic acid, n-
butanol and distilled water in the ratio of 1:4:5. The chromatogram, 
(after the paper  was  spotted  and  placed  in  the  chromatographic  

 
 
 
 
tank containing the solvents in the stated ratio) was developed 
using ammonia and iodine vapors. The spots were located under 
ultraviolet light and the retardation factor was calculated thus: 
 
Rf = distance moved by the sample spot / distance moved by the 
sample solvent front. 
 
 
Antimicrobial activity screening (Antibiotic assay)  
 
The minimum inhibitory concentrations (MIC) agar dilution 
assay 
 
The minimum inhibitory concentration was determined by Agar cup 
dilution method. Briefly, five two-fold serial dilution of the test extract 
(1.25, 2.5, 5, 10 and 20 mg ml

-1
) were prepared in sterile distilled 

water and poured into separate sterilized Petri dishes. 20 ml of 
molten nutrient agar Sabouraud dextrose agar (SDA) was poured 
into the Petri dishes and 8 mm well bored in the agar. 10 ml of the 
different concentrations of the test extract was poured into the 
wells. The molten nutrient agar was swirled slowly and then allowed 
to set and dry. Each set of agar plate was streaked with the broth 
culture of bacteria (Bacillus subtilis, S. aureus, Escherichia coli and 
Pseudomonas aeruginosa) and a fungus (C. albicans). The agar 
plates containing no extract (that is the negative control) and the 
plates containing 1.10 µg ml

-1
,2.19 µg ml

-1
, 4.38 µg ml

-1
, 8.75 µg ml

-

1
 and 17.5 µg ml

-1
 of gentamicin sulphate (GS) (that is the positive 

control) were also streaked with the micro-organisms. The agar 
plates were incubated at 37°C for 24 h (for the bacteria) and at 
25°C for 48 h (for the fungus). MIC was determined, according to 
Harbone (1998), as the lowest concentration of the extract/fractions 
or gentamicin sulphate that did not permit visible growth as 
compared to the negative control. The experiment was repeated 
four times for each of the concentrations. Inhibition zone diameters 
were measured. The average IZDs were taken and the squared 
values obtained. 
 
 
The minimum biocidal concentrations (MBC) agar dilution 
assay 
 
The minimum biocidal concentration (MBC) was essentially 
determined by the same procedure as the MIC. However, the MBC 
was taken as the minimum concentration of the extract/fractions or 
gentamicin in which no growth occurred in the agar plate after 72 h 
of incubation. 

 
 
RESULTS 
 

Phytochemical and macronutrient screening 
 

The phytochemical screening of HE from the rain tree 
pods indicated the presence of saponins, steroids, 
alkaloids, flavonoids, tannins and resins but neither 
terpenoids, glycosides nor acidic compounds. 
Quantitatively, resins were more whereas flavonoids 
were least among the detected secondary metabolites 
(Table 1). Furthermore, only carbohydrates (in moderate 
abundance) were found to be present in the HE of rain 
tree pods (Table 2). 

 
 

Antimicrobial study 
 

Antimicrobial   activity   tests   of  the  tannins   fractionate 
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Table 1. Results of the phytochemical analyses on Samanea saman pods using the test solvent HE extracts. 
 

S/N Tests for secondary metabolites HE 

1. 

Alkaloids 

++ ++ ++ ++ 

Dragendorff’s reagent 

Mayer’s reagent 

Wagner’s reagent 

Picric acid solution (1%) 
   

2. 

Flavonoids 

++ Ammonium test 

Aluminum chloride test 
   

3. Glycosides Nd 
   

4. 

Saponins 

++ ++ Emulsion test 

Frothing test 

   

5. 

Tannins 

++ ++ Lead sub-acetate test 

Ferric chloride test 
   

6. 
Steroids 

++ 
Conc. H2SO4 test 

   

7. 
Terpenoids 

Nd 
Conc. H2SO4 test 

   

8. 

Resins 

+++ +++ Precipitate test 

Colour test 
   

9. Acidic compounds Nd 
 

Key: − (Absent), + (Low in abundance), ++ (Moderate in abundance), +++ (High in abundance), Nd (not detected). 
 
 
 

showed that TEA has the highest zone of inhibition, 
followed by TM, TA and lastly the TE that exhibited no 
zone of inhibition against the tested pathogens. 
Furthermore, only TEA exhibited activity against the 
fungus, C. albicans (Table 3).  
 
 
Qualitative analysis 
 
The results of the interaction of tannins solution with the 
test reagents indicated the presence of condensed 
(catechin) tannins in the S. saman pods (Table 4). 
 
 
Quantitative determination 
 
The result of the quantitative determination as presented 
in Table 5 showed that the concentration of tannins in the 
HE of S. saman was 7.9% (0.079 g).  

Chromatographic separation 
 
The one dimensional paper chromatography of tannins of 
S. saman pods revealed six different spots in the acetic 
acid: n-butanol: distilled water (1:4:5) as shown in Table 
6. 
 
 
DISCUSSION 
 
The phytochemical screening of the chemical 
constituents of HE from the S. saman plants showed that 
the pods generally contain the major secondary 
metabolites in moderate abundance. These 
phytochemicals were known to exhibit medicinal 
physiological activities (Sofowara, 1993). Earlier, Renu 
(2005) had noted the potential of alkaloids as effective 
drugs and associated it to their sedative properties and 
powerful  effect  on  the   nervous   system.   Hence,   the
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Table 2. Results of the macronutrient analyses on of S. saman pods using the test 
solvent extracts.  
 

S/N Tests for macronutrients HE 

1. 
Carbohydrates 

++ 
Molisch test  

   

2. 
Reducing sugars 

− 
Fehlings’ solutions A and B  

   

3. 

Proteins (amino acid compounds) 

− − Millon’s reagent  

Burette’s test  

   

4. 
Fats and oils 

− 
Translucency test  

 

Key: − (Absent), + (Low in abundance), ++ (Moderate in abundance), +++ (High in 
abundance). 

 
 
 

Table 3. Inhibition zone diameters (IZD) of tannins of methanol fraction (TM), tannins of ethanol fraction (TE), tannins of acetate 
fraction (TA) and tannins of ethyl acetate fraction (TEA) from the acetone extracted tannins of S. saman pods against S. aureus, K. 
pneumaniae and C. albicans. 

 
IZD of TM, TE, TA and TEA of Samanea saman pods (cm) (Simple mean of four tests) 

Test samples  Tested pathogens Gram 
Concentrations (mg ml

-1
)  GS µg ml

-1
 

20 10 5 2.5 1.25 0.625  10 

TM  S. aureus + 1.4 1.0 0.8 nz nz nz  3.0 
TE  S. aureus + nz nz Nz nz nz nz  3.0 
TA  S. aureus + 1.2 1.0 Nz nz nz nz  3.0 
TEA  S. aureus + 1.7 1.2 0.7 nz nz nz  3.0 
TEA  K. pneumaniae − 1.3 1.0 0.9 nz nz nz  3.0 
ihuTEA  C. albicans Fungus 1.7 1.2 Nz nz Nz nz  2.70 

 

GS- Gentamicin sulphate; nz (no inhibition zone); + (positive); − (negative). 
 
 
 

moderate abundance of alkaloids in the rain tree pod 
appears to support the efficacy of the use of the rain tree 
in ethno-medicinal practice. Flavonoids is an integral 
phytochemical constituent of higher plants. They have 
antioxidant potentials hence could offer protection against 
heart disease and cancer (Noroozi et al., 1998) probably 
by enhancing the body defense against pathology-
induced free radicals generation (Al-Humaid et al., 2010). 
Thus, the absence of flavonoids in the hexane extract of 
S. saman pod might limit the solvent choice of hexane in 
the extraction of active medicinal ingredients from S. 
saman pods.  

The presence of steroids in the hexane extract of S. 
saman pods observed in the present study also attests to 
the possible efficacy of therapeutic use of S. saman. 
Steroidal compounds are of importance and interest in  
pharmacy. They are related to sex hormones and could, 
by serving as potent starting material in the synthesis of 
sex hormones, ensure such hormonal balance (Okwu, 
2001). This could, in addition of the noted high 
carbohydrate   content   of   S. saman   pods    that  could 

provide useful energy, be highlighting the possible 
reproductive benefits from the prospective use of S. 
saman pods as nutracutical beverage. 

The determined tannins (7.9%) are very small 
especially if the pod of the rain tree is to be considered as 
a source of tannins for industries, including pharmaceu-
tical industries. But, for human consumption, excess of 
tannins could be toxic. This is because tannins are metal 
ion chelators and tannin-chelated metal ions are not 
bioavailable hence could decrease the bioavailability of 
iron leading to aneamia. Besides, El-Waziry et al. (2005) 
had correlated esophageal cancer in humans to regular 
consumption of certain herbs with high tannin concen-
tration. Thus, the concentration of tannins in the pods of 
rain tree may not be enough to induce overt toxicity, 
hence may be appropriate for use in herbal tea or at best 
nutraceutical beverage. In experimental animal models, 
tannins (tannic acid), in a low concentra- tion, has been 
shown to decrease the mutagenicity and carcinogenicity 
of several amine derivatives and polycyclic aromatic 
hydrocarbons  in  rodents  the  cytochrome P450 enzyme  
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Table 4. Interactions of tannins solution with the test reagents. 
 

Test Observation Inference 

Tannins sample + FeCl3 Green-black color formation Catechol tannins suspected 

   

Tannins sample + acetic acid + lead acetate 
solution 

Slight precipitate formed Pyrogallo may be present 

   

Addition of conc. H2SO4 
Formation of dark-red ring at the 
interface of the two liquids 

Catechol may be present 

   

Tannins sample + acetic acid + bromine water Formation of precipitate  Catechol confirmed  
 
 
 

Table 5. Absorbance for the standard curve plot and the calculated quantity of tannins in the rain tree pods. 
 

S/N Volume Concentration (ppm) Absorbance 
% of tannins calculated from standard 

curve plot 

1. 25 150 0.806  

2. 25 100 0.679  

3. 25 50 0.649  

4. 25 25 0.548  

5. 25 10 0.464  

6. 25 Tannins sample 0.631 7.9% (0.079 g) 

 
 
 

Table 6. Rf Value and the identified components of the tannins sample. 
 

Spot Rf value Component identified 

1 0.467 Anthocyanin monoglycones 
2 0.609 (+) Catechin and (−) Epicachin 
3 0.678 Delphinidin 
4 0.803 Cyanidin 
5 0.822 Malidin 

 
 
 

activities (Yao et al., 2008), the blood pressure and the 
serum lipid level (Chung et al., 1998).  

Recent findings indicate that tannins do neither inhibit 
food consumption nor digestion but rather posses the 
potential to decrease the efficiency of converting the 
absorbed nutrients to new body substances (Chung et 
al., 1998) due, probably, to the great efficiency with which 
tannins precipitate

 
proteins through interaction that 

occurs by hydrophobic forces and
 

hydrogen bonding 
(Bennick, 2002). This is a unique potential that could be 
of benefit to users of prospective nutraceutical beverage 
from S. saman pods especially to those (including the 
obese) who, for health reasons, may not need efficient 
conversion of food to body stores. 

Antimicrobial activity tests of the tannins fractionates 
showed that TEA has the highest zone of inhibition, 
followed by TM, TA and lastly the TE that exhibited no 
activity against the tested pathogens. Further to this, only 
TEA exhibited activity against the tested fungus, C. 
albican. Generally, the antimicrobial  activities  of  tannins 

are well documented (Chung et al., 1998). The results of 
the present study apparently indicate the overriding 
antimicrobial and fungicidal potentials of TEA over the 
other tannins fractionates of S. saman pods. The activity 
of antimicrobial or antifungal agent can be affected or 
influenced by a number of factors including (a) properties 
of the micro-organism such as organism’s class, genetic 
make-up, presence of protective structures, microbial 
population and physiological state of the organism (b) 
environmental factors such as temperature, surface 
tension, organic matter and pH and (c) properties of the 
antimicrobial agent such as concentration, partition 
coefficient, lethal effect, solubility in water and ionization 
constant. In particular, the source and concentration are 
important factors that influence antimicrobial activity of 
tannins (Chung et al., 1998; Min et al., 2008). The ethyl 
acetate fractionate of tannins from the pods of S. saman 
probably posses adequate concentration and lethality 
against the tested pathogens hence, could be considered 
as  an  active  compound  for  use  in  the  formulation   of  
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potent antimicrobial and fungistatic agents/drugs. 

Qualitative and quantitative analysis showed that the 
acetone-extracted tannins from ground S. saman pods 
were of condensed (catechol) type and about 7.9% 
(0.079 g). Characterization, by one dimensional paper 
chromatography, of the tannins sample using glacial 
acetic acid, n-butanol and distilled water in the ratio of 
1:4:5 resulted in retardation factors (Rf) that indicated the 
components of the tannins as cyanidin, catechin, 
epicachin, anthocyanin monoglycones, delphinidin and 
malidin. Thus, the observed antimicrobial potential of 
tannins fractions probably resulted from a synergistic 
interplay of the identified tannins constituents of S. 
saman pods and appears to support the use of S. saman 
plant pods in ethno-medical practice. The moderate 
tannins content and distinct tannins composition together 
with the moderate abundance of other secondary 
metabolites and carbohydrates of S. saman pods 
suggests that ground pods of S. saman could serve as a 
novel source for tannins/energy-rich nutrceutical tea.  

On the whole, the results of the present study are 
promising thus indicating the utilization of the pods of S. 
saman as a significant source of natural antimicrobials 
and antifungals (in the form of tannins) that if harnessed 
in the formulation of nutraceutical beverage could offer a 
whole lot of health benefit to the users.  
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