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ABSTRACT 

There is an increasing concern about the spread of diseases caused by excessive free radicals in 
the body. Researchers are bent on finding useful and sustainable solutions through exploratory 
experiments on the practicability of natural products found in plants as remedies. This study is 
aimed at analyzing the presence of flavonoids in Acacia sieberiana  and their suitability as free 
radical scavenging agents. The stem bark of the plant was collected from Pankshin local 
government area of Plateau state. It was made into fine powder and macerated in methanol. The 
concentrated crude extract was subjected into phytochemical screening which revealed the 
presence of cardiac glycosides, tannins, saponins, flavonoids, phenolic compounds and terpenes. 
Alkaloids were not detected.  The components of the crude extract were separated by TLC using 
solvents mixture of chloroform and ethanol in the ratios 5:5, 7:3 and 8:2 which revealed the 
presence of anthocyanins, flavonones and flavones respectively. Further separation of the extract 
was carried out via HPLC. Catechins and dihydrochalcones were detected at 280nm, flavonones 
at 290nm, flavones and flavonols at 270nm and 330 - 365nm respectively. Chalcones were 
detected at 340 - 360nm. The antioxidant activity of the crude methanol extract was investigated 
using DPPH method. Analyses were carried out in triplicates. Data were expressed as mean 
standard deviation (SD). Slopes and intercepts of calibration graphs were calculated by linear 
regression. Correlation coefficient (R2) values were obtained from Microsoft Office Excel 2007 
software. The antioxidant activity was found to be more effective than the standard ascorbic acid 
with IC50 of 40.16ug/ml against 51.85ug/ml ascorbic acid. The antioxidant effect of the plant in 
this study is mainly due to polyphenolic compounds such as flavonoids and other phenolic acids 
as shown in the results. The extract of A. sieberiana can be used to constitute drugs for the 
treatment of complicated infections. 
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Introduction 

Since the existence of humanity, plants have 
been an inexhaustible source of cure against 
diseases. The Fabaceae is an important family 
from both ecological and economic standpoint 

(James et al., 2013).  Data on traditional 
plant-derived remedies are found in every 
culture.  Plants have produced a great variety 
of molecules through different biosynthetic 
routes (Melanie-Jayne et al., 2020). Some of 
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them are considered essential for the normal 
performance and development of the plant 
such as carbohydrates, lipids and proteins; 
this aggregate is called primary metabolites 
(Ku-Vera et al., 2020).  Primary metabolites 
prominently function as growth, development 
and reproduction of cells (Zynab et al., 2019). 
According to Martins 2013, 80% of the world 
population still depends on traditional system 
of medicine, consisting of herbs and products 
derived from them for their primary 
healthcare. Since ages, humans have relied on 
nature for their basic needs for the production 
of foodstuff, shelters, clothing, means of 
transportation, fertilizers, flavors, fragrances 
and not the least, medicines (Kaliyaperumal et 
al,. 2012).  

Thus the use of herbs or part of plants to treat 
disease is accepted worldwide. Natural 
products have played a very important role in 
health care and prevention of diseases for 
thousands of years (Zhu et al., 2001).  The 
bioactive plant metabolites and their 
derivatives continue to be a rich source for 
drug discovery. However, natural products are 
not drugs but are possible candidates for drug 
development (Sasidharan et al., 2011). Acacia 
is the largest genus within the family 
Fabaceae (formally leguminosae) with 1,352 
species presently identified.  About 960 of the 
species are native to Australia, with the 
reminder spread around the tropical to warm 
temperate regions of both hemispheres 
including; Europe, Africa, Southern Asia and 
America. The plant genus has had a long 
history of its medicinal uses.  Acacia species 
contain variety of bioactive components such 
as phenolic acids, alkaloids, tannins and 
flavonoids which have numerous biological 
and pharmacological properties such as 
hypoglycemic, analgesic, anti-inflammatory, 
antihypertensive, anthelmintic, antibacterial 

and anticancer (Ademola et al., 2005, Lin et 
al., 2003). The concoction made from the 
stem bark is used to treat diarrhea and early 
fever in infants in northern part of Nigeria 
(Collise and Nomalungelo 2012). 

Medicinal plants have served as an alternative 
means for treating and curing various 
disorders in different communities and 
cultures.  According to (WHO, 2003), the rise 
in population, inadequate supply of drugs, 
cost of treatments, side effects of several 
allopathic drugs and development of 
resistance to drugs for some ailments have led 
to increased dependence on the use of plant 
materials for the treatment of human diseases. 

The use of different parts of this plant to treat 
various ailment, points to the fact that it might 
be a potential source of drug that can be 
developed into useful therapeutic agents.  
Thus, the isolation of organic metabolites 
from the plant extract would provide 
information on the chemical constituent of 
Acacia sieberiana which hitherto has not been 
subjected to detailed chemical analysis. 
Several studies have indicated the existence 
of pharmacologically active compounds in 
various leaf extract of plant species in the 
globe. However, there is need for more 
research efforts to explore the potential 
benefits of these plants in order to seek 
redress for various health problems. Hence, 
this study was aimed at analyzing the various 
classes of flavonoids in Acacia sieberiana and 
to investigate their antioxidant potentials. 

Materials and Methods 

Sample Collection and Preparation 

The stem barks of Acacia sieberiana were 
collected from Pankshin (latitude 9.3240° N 
and longitude 9.4399° E) local government 
area of Plateau State, Nigeria. They were 
dried at room temperature in the chemistry 
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laboratory federal college of forestry Jos, 
Nigeria. The stem bark was transformed into 
fine powder with the aid of pestle and mortar 
and stored for further use. 

Extraction 

Twenty five gram (25g) of A. sieberiana stem 
bark powder was macerated in 250ml 
methanol and stirred constantly for 15 
minutes. The mixture was allowed to stand 
for 24 hours. It was then decanted and filtered 
using Whatman No 1 filter paper. The extract 
was concentrated using rotary evaporator at 
65ºC (Kpegba et al,. 2019). 

Phytochemical Screening 

Preliminary phytochemical screening of the 
crude extract was carried out using standard 
methods reported by Evans (1983) and 
Sofowora (1993).  

Thin Layer Chromatography (TLC) 

The crude A. sieberiana methanol extract was 
subjected to tin layer chromatography (TLC) 
using precoated aluminium plates. The plates 
were carefully cut to slides of 3cm length and 
10cm height. Solvent system mixture of 
chloroform and methanol (CHCl3:CH3OH) in 
the ratios 5:5, 7:3 and 8:2 were prepared. The 
extract was spotted on the three different 
plates 1cm each (drawn with a pencil) above 
from the bottom. The plates were placed in 
three separate saturated developing tanks 
containing the solvent mixture for the three 
ratios mentioned above. The solvent mixtures 
were allowed to move up the plate until were 
about 1cm from the top. They were removed 
from the tank and the solvent front 
immediately marked. The plates were allowed 
to dry and were viewed in UV lamp (254nm) 
and ammonia vapour. The retention factor 
(Rf) values of the spots were calculated using 
the formula; 

          

  

High Performance Liquid 
Chromatography (HPLC) 

The HPLC chromatogram was obtained using 
a photo diode array UV detector (Shimadzu, 
Japan) at three different wavelengths (285, 
310, and 350nm). The stationary phase is a C-
18  (250mm×4.6mm,5µm) protected by guard 
column lled with the same stationary phase 
(20mm×4.6mm,5µm). The ow rate was 
1.0mL/ min. The injection volume was 10µL. 
The operating temperature was maintained at 
room temperature (Wang et al., 2007). 
Reversed-phase HPLC was used to assay 
compositions of flavonoids. Gradient elution 
was performed at various retention time (0 
min, 10 min, 40 min, 55 min, 60 min and 65 
min).  Identification of the flavonoids was 
achieved by matching retention time and 
spectra of standard (Rutin) with the unknown 
peaks. 

Antioxidant Activity 

The preparation of 0.04% 2,2-diphenyl-1-
picrylhydrazyl (DPPH) was achieved by 
dissolving 0.01g DPPH in 250ml distilled 
water in a volumetric flask. The mass 0.05g 
each of standard ascorbic acid and the crude 
methanol A. sieberiana extract were dissolved 
separately in 50ml ethanol to obtain 500ug/ml 
each. Other concentrations of 400, 300, 200, 
150, 100, 75, 10, 5 and 1ug/ml were prepared 
through serial dilutions. All experiments were 
performed in triplicates. To each 
concentration of freshly prepared standard 
ascorbic and crude extract of A. sieberiana, 
3ml of 0.04% DPPH reagent was added. It 
was then allowed to develop for 30 minutes in 
the dark and the absorbance was measured 
using the UV-spectrometer at 517nm. The 
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percentage scavenging activities for each of 
the crude methanol extract and standard 
ascorbic acid on DPPH were calculated using 
the formula reported by Kaur et al,. 2008.             

  

Where Ao is the absorbance of negative 
control and As the absorbance of the sample. 
The concentrations of both standard ascorbic 
acid and the A. sieberiana extract that can 
scavenge 50% of the DPPH free radicals 
(IC50) were also determined. 

Statistical Analysis 

All analyses were carried out in triplicates. 
Data are expressed as mean standard 
deviation (SD). Slopes and intercepts of 

calibration graphs were calculated by linear 
regression. Correlation coefficient (R2) values 
were obtained from Microsoft Office Excel 
2007 software. 

Results and Discussion 

Phytochemical Screening 

Phytochemical screening of A. sieberiana 
indicated the presence of various secondary 
metabolites like tannins, flavonoids, saponins, 
steroids/terpenes, phenolic compounds and 
glycosides (Table 1). These components have 
phytochemical properties for curing various 
ailments and possess antimicrobial, 
antioxidant and anti-diarrheal potentials 
(Alam et al., 2021). 

Table 1: Phytochemical Constituents of Crude Methanol Extract of A. sieberiana 

S/No                                                   Phytochemical                                Observation

 

1                                                        Cardiac glycosides                                   + 
2                                                         Steroids/terpenes                                     + 
3                                                          Saponins                                                 + 
4                                                           Alkaloids                                                - 
5                                                           Tannins                                                  + 
6                                                          Flavonoids                                              + 
7                                                           Phenols                                                  +                                                             

+ = present, - = absent 

TLC Analysis         
The TLC separation technique employed 
revealed the presence of several compounds 
as shown by the number of spots. The 
developed chromatogram of the crude 
methanol extract using the solvent mixture 
CHCl3:CH3OH that is 5:5, 7:3 and 8:2 were 
viewed in UV light. It showed three, four and 

three coloured components respectively. The 
red colours with Rf values 0.78, 0.62, 0.73 
and 0.51 indicated the presence of flavonones 
while the green colours with Rf values 0.82 
and 0.80 indicated the presence of flavones 
(Markham, 1989). The colours became more 
intense when the chromatograms were passed 
through ammonia vapour.   
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Table 2: TLC Analysis of Crude Methanol Extract of A. sieberiana 

Solvent system   No of Components   UV light     NH3/UV light       Rf

 

Values         Remark 
CHCl3:CH3OH               3                       red            intense red                0.90              flavonoid 
    (5:5) 
                                                               blue           intense blue               0.78              flavonoid 
                                                            
                                                              pale blue         blue                       0.62             flavonoid 

 

CHCl3:CH3OH              4                        red             intense red               0.89              flavonoid  

 

      (7:3)                                              
                                                               green           intense green           0.82              flavonoid 
                                                             
                                                               blue           intense blue               0.73              flavonoid 
                                                             
                                                             pale blue          blue                       0.51              flavonoid 

 

CHCl3:CH3OH            3                         red             intense red               0.84               flavonoid 
     (8:2)                                                 
                                                               green           intense green           0.80              flavonoid 
                                                              
                                                                blue            intense blue            0.62               flavonoid 

HPLC 

The peaks for the flavonoids can be identi ed 
by their characteristic spectral pattern. The 
results indicated that the samples have 
flavonoids which are structurally different 
when compared with the chromatogram of the 
standard (Rutin) in figure 1. The flavonoids 
were identified at various retention times as 
shown in figure 2. The HPLC chromatogram 
showed that catechins and dihydrochalcones 
were detected at 280nm, flavonones at   

290nm, flavones and flavonols at 270nm and 
330 - 365nm respectively and chalcones were 
detected at 340 - 360nm. Flavonoids 
possessing more hydroxyl group (more polar) 
eluted before their less substituted analogues 
(less polar). Also Flavonoids which are more 
polar than the standard (Rutin) eluted at 
retention time below 2.9 mins, and flavonoids 
which are less polar than standard (Rutin) 
eluted at retention time after 2.9 mins. 
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Figure 1: HPLC Chromatogram of Rutin standard 

 

Figure 2: HPLC Chromatogram of crude methanol extract of A. sieberiana 

Antioxidant Activity        

The DPPH assay is one of the most common 
and relatively quick methods used for testing 
radical scavenging activity of various plant 
extracts (Elmastas et al., 2007). The 
quantitative assay on Table 3 revealed 
antioxidant activity of the crude methanol 
extract of A. sieberiana which competed 
favourably with ascorbic acid (standard) at 
different concentrations. This can be 
attributed to the appreciable number of 
compounds (phenolic) seen from the number 

of spots produced on the TLC plates (Table 
2). Table 3 shows that the crude methanol 
extract contained significantly (P < 0.05) 
more antioxidant and free radical scavenging 
activity than the standard ascorbic acid. The 
extract has displayed remarkable free radical 
scavenging ability alongside the standard 
ascorbic acid which is notably concentration 
dependent.  

The scavenging activity increases sharply 
with lower concentrations below 75ug/ml and 
abruptly increases slowly with higher 
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concentrations above 75ug/ml. From the 
result obtained, concentration has no effect on 
the antioxidant activity of the extract above 
200ug/ml. The IC50 of the standard ascorbic 
acid was found to be 51.85ug/ml and that of 
the crude methanol extract was found to be 
40.16ug/ml showing that it possesses better 
antioxidant ability than the standard ascorbic 
acid since lower IC50 depicts higher 

antioxidant activity (Rezaeizadeh et al., 
2007). The presence of phenolic compounds 
and flavonoids in this plant may be 
responsible for the antioxidant activity 
observed in this study. For this reason, the 
antioxidant properties observed in this plant 
may support the local usage of the stem bark 
for the treatment of radical related diseases 
such as high fever, cancer and hypertension.

Table 3: Free Radical Scavenging Activity of Crude Methanol Extract of A. sieberiana and    
   Standard Ascorbic Acid on DPPH 

 

Concentration (µg/ml)                         
                      Scavenging Activity on DPPH (%)

 

      Crude A. sieberiana Extract                         Ascorbic Acid

 

                     1                                          17.95±0.11a                                    2.30±0.04c 
                     5                                          32.72±0.06a                                    47.34±0.08a 
                    10                                         37.50±0.26d                                    59.17±0.03e 
                    75                                         85.68±0.42c                                    85.86±0.03a 
                   100                                        87.72±0.05d                                    94.49±0.01c 
                   150                                        88.18±0.03e                                    93.99±0.05b 
                   200                                        89.77±0.16b                                    94.37±0.04b 
                   300                                        89.54±0.01c                                    95.84±0.02d 
                   400                                        89.54±0.04a                                    95.84±0.13c 
                   500                                        89.54±0.05d                                    94.44±0.02c

 

Values presented as mean±SEM (n = 3), Values in the same column sharing same letters are not 
significantly different (p = 0.05).  

 

Fig. 3: Percentage inhibition against concentration (0-500µg/ml) of Standard Ascorbic        
Acid 
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Fig. 4: Percentage Inhibition against Concentration (0-100µg/ml) of                
Crude Methanol Extract 

Conclusion 

Scientists have discovered great potentials in 
natural products from medicinal plants to 
serve as remedy for infectious diseases in 
human beings which may also be cost 
effective and less toxic. The antioxidant effect 
of the plant in this study is mainly due to 
polyphenolic compounds such as flavonoids 
and other phenolic acids as shown in the 
results. The methanol extract of A. sieberiana 
can be used to constitute drugs for the 
treatment of complicated infections. 
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