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Summary

Introduction: Leucosidea sericea finds applications in the treatment of herpes and HIV. 
Objective: The aim of the current study was to evaluate the antioxidant activity and determine the total 
flavonoid contents (TFCs) and total phenolic contents (TPCs) of hexane, chloroform, ethyl acetate, acetone 
and methanol crude extracts obtained from leaves and stem-bark of L. sericea. 
Methods: Maceration and hot solvent extraction methods were used to obtain various crude extracts. DPPH 
and ferric reducing power assays were used to evaluate the antioxidant activity. Colorimetric aluminium 
chloride and Folin-Ciocalteu methods were used to determine the TFCs and TPCs, respectively. 
Results: The methanol leaf extract showed highest radical scavenging activity of 82.00±0.93% at 
a concentration of 3000 µg/ml followed by ethyl acetate leaf extract and methanol stem-bark extract with 
79.40±5.21 and 75.16±1.15%, respectively. Acetone stem-bark extract showed highest ferric reducing power 
of 0.539±0.004 at 700 nm at a concentration of 100 µg/ml followed by hexane leaf extract and hexane stem-
bark extract with 0.474±0.014 and 0.437±0.013 at 700 nm, respectively. Ethyl acetate stem-bark extract 
showed highest TFCs of 655.6±0.1111 mg QE/g of DW of the extract followed by acetone stem-bark extract 
with 450.0±0.00711 mg QE/g of DW of the extract. Acetone stem-bark extract showed highest TPCs of 
891.9±0.657 mg TAE/g of the DW of extract followed by methanol stem-bark extract with 878.3±0.029 mg 
TAE/g of DW of the extract. 
Conclusion: The antioxidant activity of various solvent extracts from leaves and stem-bark of L. sericea was 
evaluated. L. sericea could be a source of potent antioxidants. 
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INRODUCTION 

Leucosidea sericea belongs to the Rosaceae family of 
Leucosidea genus [1]. L. sericea has also been known 
by several vernacular names in the southern part of 
Africa, which include UmTshitshi, Cheche, Mosi-
no, Oldwood and Ouhout [2-5]. L. sericea grows as 
a shrub or small tree of 2–9 meters height. L. sericea 
is one of the less distributed species in the world and 
found mainly in the southern part of Africa, espe-
cially in the Kingdom of Lesotho, Swaziland, South 
Africa and Zimbabwe [1, 5, 6]. L. sericea has several 
therapeutic applications in humans and livestock 
and has also been used as astringents and vermifuge 
[2, 7, 8]. In the kingdom of Lesotho, the leaves and 
stem-bark of L. sericea have been used to treat herpes 
and HIV [2, 9]. The Basotho people consume a tonic 
prepared from fresh leaves of L. sericea by boiling it 
with water. Various extracts obtained from this plant 
have exhibited a variety of biological activities which 
include antioxidant, anti-inflammatory, antimicro-
bial, antiparasitic, anthelmintic, antiacne, acetyl-
cholinesterase, α-amylase and α-glucosidase inhibi-
tory [4, 6, 8, 10-15]. Several compounds have been 
identified and isolated form L. sericea which include 
β-sitosterol, β-sitostenone, aspidinol, desaspidinol 
5,7-dihydroxychromone, 1-hydroxy-2-oxopomolic 
acid, 2,5,7,3’,4’-pentahydroxuflavone, tiliroside, pro-
cyanidin dimers and procyanidin trimers [4, 5, 11, 
14]. To the best of our knowledge, hexane, chloro-
form, acetone, ethyl acetate and methanol crude ex-
tracts from stem-bark and hexane, chloroform, ace- 
tone and ethyl acetate crude extracts from leaves of 
L. sericea have not been studied previously for 2,2-di-
phenyl-1-picrylhydrazil (DPPH) radical scavenging 
activity, ferric reducing power assay, total flavonoid 
contents (TFCs) and total phenolic contents (TPCs). 
In particular, the species collected from the King-
dom of Lesotho has not been investigated so far. In 
this study, therefore, we aimed to focus on the DPPH 
radical scavenging activity, ferric reducing power, 
TFCs and TPCs of hexane, chloroform, ethyl acetate, 
acetone and methanol crude extracts from leaves and 
stem-bark of L. sericea collected in the Kingdom of 
Lesotho. This is the first report of this kind particular-
ly the species collected from the Kingdom of Lesotho.

MATRIALS AND METHODS 

Plant materials

The leaves and stem-bark of L. sericea were gath-
ered in Roma valley, Roma, in the Maseru district 

of Lesotho. Dr. L. Seleteng-Kose from Depart-
ment of Biology, National University of Lesotho 
(NUL) identified the plant material. Voucher speci-
men viz. Selepe/LSLS/02/2021 for leaves and Se-
lepe/LSSB/03/2021 for stem-bark of L. sericea were 
kept at the Organic Chemistry Laboratory, NUL. 

Processing of plant material

The plant material was allowed to air-dry at room 
temperature for three to four weeks. With the help of 
a laboratory-scale grinding machine (HSIANGTAI, 
Mode SM-450L, AC220V, 50HZ, MRC), 3.583 kg of 
powdered leaves and 3.452 kg of powdered stem-
bark were obtained.

Preparation of plant extracts

A mass of 697.954 g of leaf powder was macerated 
with 2 l of hexane for 72 hours at room tempera-
ture. The resulting solution was concentrated under 
vacuum and thus the hexane leaf crude extract ob-
tained was kept aside. The procedure was repeated 
once again and the hexane leaf crude extract was 
combined. Finally, the same plant material was re-
fluxed with hexane for 24 hours. The filtrate was 
concentrated and the extract was combined with the 
previously obtained crude extract. A  total mass of 
4.997 g of hexane leaf crude extract was obtained. 
Following similar extraction procedure, 34.254, 
68.001, 23.443 and 54.474  g of chloroform, ethyl 
acetate, acetone and methanol leaf crude extracts 
were obtained respectively from 707.930, 716.003, 
645.596 and 815.652 g of powdered leaves. Similarly, 
a mass of 1.093, 10.071, 3.312, 13.152 and 12.250 g 
of hexane, chloroform, ethyl acetate, acetone and 
methanol crude extracts were obtained respec-
tively from 752.254, 697.256, 634.259, 762.921 and 
605.803 g of powdered stem-bark [16, 17].

Chemicals used

Analytical reagent (AR) grade of the following were 
used in this study. Methanol, acetone, ethyl acetate, 
chloroform, hexane, tris-(hydroxymethyl) ami-
nomethane, tannic acid and Folin-Ciocalteu reagent 
(Sigma-Aldrich), DPPH (Prestige Laboratory Sup-
plies), sodium carbonate and aluminium chloride 
(Associated Chemical Enterprises), sodium car-
bonate (Radchem Laboratory Supplies), disodium 
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hydrogen carbonate, sodium hydroxide and sodium 
dihydrogen phosphate (Minema Ltd), sodium phos-
phate and sodium nitrite (Saarchem Pty Ltd). Ascor-
bic acid (Associated Chemical Enterprises or Min-
ema Ltd), quercetin (Acros Organics). Potassium fer-
ricyanide (Holpro Analytics Pty Ltd), ferric chloride 
and trichloroacetic acid (BDH Chemicals Ltd).

Evaluation of free radical scavenging activity 
of various extracts and determination of IC50 
values 

The antioxidant potential of various solvent extracts 
from leaves and stem-bark of L. sericea was evalu-
ated using DPPH as radical [17]. A mass of 3.0 mg 
of each extract was dissolved separately in 10 ml of 
50% methanol (v/v). They served as stock solution of 
extracts and further dilutions viz. 3000, 2000, 1500, 
1000, 800, 500 and 200 µg/ml were prepared from the 
stock solutions. A mass of 3.0 mg ascorbic acid dis-
solved in 100 ml of 50% methanol (v/v) was prepared 
and further dilutions were prepared as previously. 
This ascorbic acid solution used as positive control. 
A 50% methanol (v/v) used as negative control. A vol-
ume of 100 ml of 0.1 mM DPPH solution was pre-
pared by dissolving 3.94 mg of DPPH in 50% metha-
nol and stored in the dark at 4°C. In this DPPH assay, 
several factors affect the absorbance of DPPH, which 
include solvent, pH of reaction mixture and concen-
tration of DPPH [18]. In general, buffered alcoholic 
solutions show higher absorbance than non-buffered 
alcoholic solutions [18]. Additionally, buffered alco-
holic solutions keep the solubility of the hydrophobic 
DPPH radical and phenolic test compounds at vari-
ous pH values [19]. Particularly, Tris-HCl buffers at 
pH 5-8 have been exhibited better absorbance in the 
DPPH assay [20]. In the present study, a volume of 
0.1 ml solution of each extract (or positive control) 
was mixed with 1.0 ml of 0.1 mM DPPH solution fol-
lowed by the addition of 0.45 ml of 50 mM Tris-HCl 
buffer at pH 7.4. Each of this mixture was incubated 
for 30 minutes. The absorbance of each mixture was 
measured at 517 nm. Each experiment was conduct-
ed in triplicates and the average of the three experi-
ment values were taken for the calculation of percent 
inhibition of radical scavenging potential using the 
following equation:

% inhibition = [(Acont – Atest)×100]                                                            Atest

where, Atest and Acont = absorbance in the presence 
of extract (or positive control) and negative control, 

respectively. A  linear regression equation was used 
to determine the IC50 value of the individual extract 
which was obtained by plotting concentration (in ab-
scissa) versus percentage inhibition (in ordinate) us-
ing Microsoft Excel. The IC50 value is defined as the 
concentration of extract that inhibits the formation 
of DPPH radical by 50%. A higher value of IC50 value 
represents lower antioxidant activity and vice versa. 

Evaluation of ferric reducing power 

The ferric reducing power of various extracts from 
leaves and stem-bark of L. sericea was carried out 
according to the method given in literature [21]. 
A mass of 10 mg of dry weight of each extract was 
dissolved separately in 10 ml of 50% methanol (v/v). 
This served as stock solution for each extract at 
a concentration of 1000 µg/ml and further dilutions 
such as 5, 10, 20, 40, 60, 80 and 100 µg/ml were pre-
pared from the stock solutions. Solutions of ascorbic 
acid and 50% methanol blank solution (v/v) served 
as positive and negative controls, respectively. A re-
action mixture was prepared by mixing 2.5 ml of 
extract (or ascorbic acid), 2.5 ml 0.2M phosphate 
buffer at pH 6.60 and 2.5 ml of 1% potassium fer-
ricyanide. The reaction mixture was incubated for 
20 minutes at 50°C followed by the addition of 2.5 ml 
of 10% trichloroacetic acid. The supernatant liquid 
of each reaction mixture was collected separately af-
ter a centrifugation at 3000 rpm for 10 minutes. The 
absorbance of the individual reaction mixture was 
measured at 700 nm by mixing 2.5 ml of superna-
tant liquid with 2.5 ml distilled water and 0.5 ml of 
freshly prepared 0.1% ferric chloride solution. The 
experiments were performed in triplicates and the 
mean ±standard deviation was taken for calculation. 
The antioxidants present in the extract reduce potas-
sium ferricyanide (Fe3+ salt) to potassium ferrocya-
nide (Fe2+ salt). The resulting ferrocyanide ion then 
binds to free Fe3+ ions present in the ferric chloride 
solution to yield Prussian blue complex [22, 23]. The 
measure of absorbance of the resulting product rep-
resents the reducing capacity of extract. The lower 
absorbance of the reaction mixture represents the 
weaker the reducing power of extract and vice versa.

Determination of total flavonoid contents (TFCs)

The TFCs of various extracts from leaves and stem-
bark of L. sericea was determined using colorimet-
ric aluminum chloride method as described in the 
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literature with slight modifications [24]. Querce-
tin served as a  standard to get a calibration curve. 
A mass 5 mg of quercetin in 5 ml of 50% of methanol 
(v/v) was prepared. This served as a stock solution of 
quercetin at a concentration of 1000 μg/ml and fur-
ther dilutions viz. 5, 10, 15, 20, 25 and 30 μg/ml were 
prepared from the stock solution. A  50% metha- 
nol blank solution (v/v) served as negative control. 
A volume of 10 ml solution of each extract at a con-
centration of 1000 µg/ml was prepared separately by 
dissolving 10 mg of extract in 10 ml 50% methanol. 
A reaction mixture containing aliquots of 0.3 ml of 
each extract (or positive control) and 0.3 ml of 5% so-
dium nitrite was prepared. To this mixture, a volume 
of 0.3 ml of 10% aluminum chloride was added after 
5 minutes. The reaction mixture was kept for a min-
ute. After that, a volume of 2 ml of 1.0 M sodium hy-
droxide and 6 ml of deionized water was added to 
the mixture. The absorbance of each mixture was 
measured at 510 nm. Each experiment was conduct-
ed in triplicates and the average of three values was 
used for calculation. The TFCs of each extract was 
expressed as milligrams of quercetin equivalent per 
gram dry weight of the extract (QE/g DW) utilizing 
a calibration curve of quercetin (y=0.0009x+0.0453; 
R2=0.9959) in a concentration range of 5–35 μg/ml.

Determination of total phenolic contents 
(TPCs)

The colorimetric Folin-Ciocalteu method was em-
ployed to determine the TPCs of various solvent ex-
tracts from leaves and stem-bark of L. sericea [25]. 
Tannic acid served as a standard to get a calibration 
curve. A stock solution of tannic acid at a concen-
tration of 1000 μg/ml was prepared by dissolving 
50 mg in 50% methanol and further dilutions viz. 
25, 100, 150, 250, 500, 750 and 1000 μg/ml were 
prepared from the stock solution. A  50% metha-
nol blank solution (v/v) used as a negative control. 
A solution of 10 ml of each extract at a concentra-
tion of 1000 μg/ml was prepared separately using 
50% methanol (v/v). A reaction mixture containing 
0.3 ml of each extract (or positive control), 2.5 ml 
of Folin-Ciocalteu reagent (10%, v/v in water) and 
a  solution of 5 ml of 7.5% sodium carbonate was 
prepared separately. Each reaction mixture was vor-
texed. The reaction mixture was allowed to stand 
at room temperature in the dark for 2 hours. The 
absorbance of each reaction mixture was measured 
against 50% methanol solution at 760 nm. The ex-
periments were conducted in triplicate and the 

average of the three values was used for calculation. 
TPCs of each extract was expressed as tannic acid 
equivalents per gram of dry weight of the extract 
(TAE/g DW) utilizing a calibration curve of tannic 
acid (y=0.0025x+0.03814; R2=0.9842) in a concen-
tration range of 200–1200 μg/ml.

Statistical analysis 

SPPS software version 28.0.0.0 was used to perform 
statistical analysis and the difference between means 
were significant when p≤0.005.

Ethical approval: The conducted research is not re-
lated to either human or animal use.

RESULTS AND DISCUSSION 

The following ten extracts were prepared from the 
leaves and stem-bark of L. sericea. Hexane extract 
from leaves (E1), chloroform extract from leaves (E2), 
ethyl acetate extract from leaves (E3), acetone extract 
from leaves (E4), methanol extract from leaves (E5), 
hexane extract from stem-bark (E6), chloroform ex-
tract from stem-bark (E7), ethyl acetate extract from 
stem-bark (E8), acetone extract from stem-bark (E9) 
and methanol extract from stem-bark (E10). These ex-
tracts were evaluated for their free radical scavenging 
potential by DPPH assay. The results are summarized 
in table 1. Among the leaf extracts, the scavenging ac-
tivity decreased in this order: E5>E3>E2>E4>E1 (tab. 
1). Therefore, E5 showed highest scavenging activ-
ity at all concentrations and E3 exhibited compara-
ble scavenging activity followed by E2, E4 and E1. 
Among the stem-bark extracts, the scavenging activ-
ity decreased in this order: E10>E7>E8>E1>E9 (tab. 
1). Therefore, E10 showed highest scavenging activ-
ity. Extracts E7 and E8 showed comparable scaveng-
ing activity followed by E1 and E9. It has been noticed 
that methanolic extracts from leaves and stem-bark 
(E5 and E10) exhibited higher scavenging activity. In 
general, all extracts showed lower scavenging activ-
ity than positive control (ascorbic acid) but showed 
significant scavenging potential. Particularly, the 
methanolic extracts from leaves (E5) showed high-
est scavenging activity among all extracts but slightly 
lower scavenging activity than ascorbic acid (tab. 1). 
The percentage radical scavenging potential of these 
extracts as well as ascorbic acid are also given in the 
bar diagrams for the purpose of an ease of compari-
son (refer to fig. 1 and fig. 2).
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Figure 1. Percentage inhibition of radical scavenging of various extracts from leaves of L. 
sericea and ascorbic acid at various concentrations. 

 
E1 = Hexane extract from leaves, E2 = chloroform extract from leaves, E3 = ethyl acetate extract from leaves, 
E4 = acetone extract from leaves, E5 = methanol extract from leaves. 
 
Figure 2. Percentage inhibition of radical scavenging of various extracts from stem-bark of 
L. sericea and ascorbic acid at various concentrations. 

 
E6 = hexane extract from stem-bark, E7 = chloroform extract from stem-bark, E8 = ethyl acetate extract from 
stem-bark, E9 = acetone extract from stem-bark, E10 = methanol extract from stem-bark. 
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Figure 1. 
Percentage inhibition of radical scavenging of various extracts from leaves of L. sericea and ascorbic acid at various 

concentrations

E1 – hexane extract from leaves, E2 – chloroform extract from leaves, E3 – ethyl acetate extract from leaves, E4 – ace- 
tone extract from leaves, E5 – methanol extract from leaves

Table 1.

The percentage inhibition of DPPH radical scavenging activity of various extracts from leaves and stem-bark of L. sericea

Extracts
Concentrations of various extracts [µg/ml]/inhibition [%] IC50  

[µg/ml]200 500 800 1000 1500 2000 3000
E1 4.59±0.08a 9.39±3.28c 25.98±1.92b 32.31±0.24a 37.34±1.21b 39.08±4.10d 41.05±5.20e >3000
E2 1.16±0.09a 1.69±0.19a 27.82±1.21b 39.73±0.99b 58.38±2.42c 59.11±3.21c 63.86±1.85b 1250.21
E3 34.97±4.91e 58.03±2.84c 66.73±0.78b 72.59±3.87d 75.80±5.81f 77.69±6.32f 79.40±5.21e 400.05
E4 4.43±0.12a 13.29±2.18c 39.39±4.21d 42.89±0.23a 45.92±4.93e 48.48±3.64c 58.04±5.42e 2100.59
E5 44.44±2.41c 56.89±2.20c 66.00±1.57b 69.33±5.21e 75.78±1.20b 77.11±0.95b 82.00±0.93b 450.90
E6 3.75±0.00a 5.00±2.49c 10.00±7.29f 26.25±0.53a 35.42±6.12f 48.75±3.24c 61.46±4.25e 2100.49
E7 2.32±0.19a 5.89±1.19b 20.27±1.20b 46.81±0.10a 57.43±4.58e 67.47±9.21f 70.56±1.25b 1100.74
E8 9.23±0.70b 19.20±0.17a 24.44±0.02a 34.41±1.26b 51.12±0.27a 62.34±8.25f 70.07±0.01a 1900.01
E9 41.15±4.85e 46.67±6.14f 50.87±2.14c 52.61±1.98c 56.60±0.86b 58.85±1.32b 59.16±4.58e 800.21
E10 45.82±0.04a 59.53±0.89b 64.24±0.98b 68.52±0.03a 70.02±1.41b 72.81±0.23a 75.16±1.15b 300.80
Asc. acid 56.72±0.52a 59.51±0.85b 63.43±1.85b 68.83±0.58b 73.87±2.58c 78.22±0.52a 86.59±5.25e <200

E1 – hexane extract from leaves, E2 – chloroform extract from leaves, E3 – ethyl acetate extract from leaves, E4 – acetone extract from leaves, E5 – 
methanol extract from leaves, E6 – hexane extract from stem-bark, E7 – chloroform extract from stem-bark, E8 – ethyl acetate extract from stem-bark, 
E9 – acetone extract from stem-bark, E10 – methanol extract from stem-bark. Asc. acid – ascorbic acid. Values with different superscript letters are 
statistically different within column

Additionally, the IC50 values of E1-E10 and ascor-
bic acid were determined and these IC50 values are 
given in Table 1. The IC50 value of ascorbic acid was 
found to be <200 µg/ml. Extracts E1-E10 showed 
IC50 values of >3000, 1250.21, 400.5, 2100.59, 450.90, 
2100.49, 1100.74, 1900.01, 800.21 and 300.80  µg/ml, 
respectively. Extracts E3 and E5 were found to be most 

potent extracts among the leaf extracts, with IC50 val-
ues of 400.05 and 450.90 µg/ml, respectively. Similarly, 
E10 was found to be most potent extract among the 
stem-bark extracts with IC50 value of 300.80 µg/ml. 

The ferric reducing power of E1-E10 and ascor-
bic acid at a  concentration range of 5-100  µg/ml 
is summarized in Table 2. The positive control 
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Figure 1. Percentage inhibition of radical scavenging of various extracts from leaves of L. 
sericea and ascorbic acid at various concentrations. 

 
E1 = Hexane extract from leaves, E2 = chloroform extract from leaves, E3 = ethyl acetate extract from leaves, 
E4 = acetone extract from leaves, E5 = methanol extract from leaves. 
 
Figure 2. Percentage inhibition of radical scavenging of various extracts from stem-bark of 
L. sericea and ascorbic acid at various concentrations. 

 
E6 = hexane extract from stem-bark, E7 = chloroform extract from stem-bark, E8 = ethyl acetate extract from 
stem-bark, E9 = acetone extract from stem-bark, E10 = methanol extract from stem-bark. 
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Figure 2. 
Percentage inhibition of radical scavenging of various extracts from stem-bark of L. sericea and ascorbic acid at various 

concentrations

E6 – hexane extract from stem-bark, E7 – chloroform extract from stem-bark, E8 – ethyl acetate extract from stem-
bark, E9 – acetone extract from stem-bark, E10 – methanol extract from stem-bark

Table 2.

Ferric reducing power, TFCs and TPCs of various extracts from leaves and stem-bark of L. sericea

Extracts
Concentration of various extracts [µg/ml]/ferric reducing power at 700 nm TFCs

[mg QE/g]
TPCs 

[mg TAE/g]5 10 20 40 60 80 100
E1 0.183±0.001a 0.246±0.043a 0.352±0.001a 0.397±0.021d 0.449±0.010c 0.461±0.052d 0.474±0.014b 113.7±0.038 116±0.032
E2 0.197±0.021a 0.186±0.042a 0.192±0.001a 0.200±0.051a 0.220±0.007a 0.245±0.016a 0.310±0.006a 107.1±0.005 142.7±0.075
E3 0.135±0.011a 0.151±0.002a 0.189±0.004e 0.246±0.044a 0.301±0.004a 0.350±0.072a 0.403±0.078c 164.1±0.009 178.3±0.105
E4 0.169±0.002a 0.178±0.001a 0.183±0.047a 0.248±0.075a 0.378±0.002a 0.407±0.085a 0.420±0.072a 287.8±0.01 385.2±.224
E5 0.048±0.001a 0.092±0.002a 0.111±0.001a 0.124±0.003a 0.163±0.001a 0.205±0.001a 0.323±0.001a 343.4±0.005 537.3±.293
E6 0.187±0.007a 0.207±0.071c 0.279±0.001a 0.287±0.003b 0.310±0.041a 0.339±0.014c 0.437±0.013b 207.0±0.07 448.3±0.837
E7 0.145±0.001a 0.156±0.006a 0.177±0.010a 0.189±0.004b 0.193±0.003a 0.217±0.073b 0.350±0.053a 655.6±0.11 530.5±0.943
E8 0.103±0.003c 0.114±0.009a 0.129±0.001a 0.173±0.010a 0.245±0.001a 0.291±0.019c 0.321±0.013c 450.0±0.007 878.3±0.029
E9 0.131±0.065d 0.201±0.089f 0.269±0.007b 0.271±0.001b 0.393±0.012c 0.413±0.014a 0.539±0.004a 390.8±0.12 891.9±0.657
E10 0.052±0.003a 0.075±0.019b 0.098±0.027b 0.107±0.090e 0.135±0.030b 0.182±0.100a 0.204±0.012d 311.9±0.06 207.8±0.286
Asc. acid 0.383±0.002a 0.432±0.004a 0.530±0.002a 0.627±0.001a 0.693±0.022b 0.749±0.003a 0.823±0.001a N/A N/A

E1-E10 – refer to footnote of table 1. Asc. acid – ascorbic acid; TFCs – total flavonoid contents; TPCs – total phenolic contents, N/A – not applicable. 
Values with different superscript letters are statistically different within column

(ascorbic acid) showed ferric reducing power in 
the range of 0.383±0.002 to 0.823±0.001 at a con-
centration range of 5–100 µg/ml. The ferric reduc-
ing power of E1-E5 and E6-E10 was found to be 
in the range of 0.048±0.001 to 0.474±0.014 and 
0.052±0.003 to 0.539±0.004 respectively, at a con-
centration range of 5-100 µg/ml. Among the ex-
tracts from leaves, E1 showed highest reducing 
power of 0.474±0.014 followed by E4, E3, E5 and 

E2 with 0.420±0.072, 0.403±0.078, 0.323±0.001 and 
0.310±0.006 at a concentration of 100 µg/ml (re-
fer to tab. 2). Among the extracts from stem-bark, 
E9 showed highest reducing power of 0.539±0.004 at 
100 µg/ml followed E6, E7, E8 and E10 with 0.437± 
0.013, 0.350±0.053, 0.321±0.013 and 0.204±0.012 at 
the same concentration of 100 µg/ml (refer to tab. 
2). However, all extracts showed lower ferric re-
ducing power than ascorbic acid. 



ST. Sixtus, MK. Pillai16

The TFCs of E1-E5 were determined to be 
113.7±0.038, 107.1±.005, 164.1±0.009, 287.8±0.01 and 
343.4±0.005 mg QE/g per dry weight of the extract, 
respectively (refer to tab. 2). This result showed 
that E5 has highest TFCs and E2 has the low-
est TFCs among the extracts from leaves. Simi-
larly, The TFCs of E6-E10 were determined to be 
207±0.07, 655.6±0.11, 450.0±0.007, 390.8±0.12 and 
311.9±0.06 mg QE/g per dry weight of the extract, 
respectively (refer to tab. 2). This result showed that 
E7 has highest TFCs and E6 has the lowest TFCs 
among the extracts from stem-bark. 

The TPCs of E1-E5 were determined to be 
116±0.032, 142.7±0.075, 178.3±0.105, 385.2±.224 and 
537.3±.293 mg TAE/g of dry weight of the extract, 
respectively (refer to tab. 2). This result showed that 
E5 has highest TPCs and E1 has the lowest TPCs 
among the extracts from leaves. Similarly, the TPCs 
of E6-E10 were determined to be 448.3±0.837, 
530.5±0.943, 878.3±0.029, 891.9±0.657 and 207.8± 
0.286 mg TAE/g of dry extract weight, respectively 
(refer to tab. 2). This result showed that E9 has high-
est TPCs and E10 has the lowest TPCs among the 
extracts from stem-bark.

A 20% aqueous methanol crude extract has previ-
ously been prepared from the aerial parts of L. sericea 
[4]. Hexane, dichloromethane and ethyl acetate frac-
tions have been obtained from this aqueous metha-
nol extract by fractionation. The crude extract and 
all three fractions showed EC50 values of 9.7±0.61, 
2.5±0.12, 14.5±1.37 and 5.0±0.15 µg/ml, respec-
tively in the DPPH assay and showed 4771±203.0, 
1223±210.4, 2017±189.2 and 12.900±1415.9 µmol 
TE/g, respectively, in the oxygen radical absorbance 
capacity assay [4]. In another study, a  50% aque-
ous ethanol crude extract and ethyl acetate fraction 
from this crude extract have been prepared from 
the aerial parts of L. sericea [14]. Purification of the 
ethyl acetate fraction yielded procyanidin dimers 
and trimers. The crude extract and procyanidin 
dimers and trimers showed FRAP of 1113.2±6.7, 
1834.0±4.7 and 1166.0±2.1 µM AAE/g, respectively, 
ABTS of 814.9±6.1, 818.2±7.7 and 816.9±8.6  µM 
TE/g, respectively and TPCs of 602.6±6.1, 
889.6±6.0 and 685.7±6.7  µM GAE/g, respectively 
[14]. In another study, a 50% aqueous methanol, di-
chloromethane and petroleum ether crude extracts 
have been obtained separately from leaves and stem-
bark of L. sericea. The leaf crude extracts showed 
EC50 values of 3.0±0.30, 27.7±1.42, 26.2±0.37 μg/ml, 
respectively, and the stem-bark extracts showed 
1.6±0.12, 72.7±1.81 and 77.5±3.51 μg/ml, respec-
tively, in the DPPH assay [15]. The methanolic 

extract from leaves has previously been evalu-
ated for DPPH radical scavenging activity and 
it showed 83% inhibition at a  concentration of 
2500 µg/ml [10]. In the current study, the leaf ex-
tract from methanol showed the percentage of inhi-
bition as 77.11±0.95 and 82.00±0.93% at concentra-
tions 2000 and 3000 µg/ml, respectively, and these 
values were in good agreement with previous study 
[10]. Our study showed the presence of flavonoids 
and phenolics in L. sericea. These compounds have 
been reported as potent antioxidants due to their 
donating ability of acidic hydrogen, which could de-
activate free radicals [26-28]. These flavonoids and 
phenolics are responsible for the antioxidant activity 
in the present study. 

CONCLUSION

The DPPH free radical scavenging activity, ferric re-
ducing power, TFCs and TPCs of various extracts 
from leaves and stem-bark of L. sericea were studied. 
The methanolic extracts from both leaves and stem-
bark showed highest radical scavenging activity. The 
IC50 values of these extracts were also determined us-
ing DPPH assay but showed higher values than posi-
tive control ascorbic acid. The ferric reducing power 
of these extracts was determined. Acetone stem-bark 
extract showed highest ferric reducing power fol-
lowed by hexane leaf and hexane stem-bark extracts. 
The TFCs and TPCs of these extracts were also de-
termined. In general, the stem-bark extracts showed 
higher values of TFCs compared to leaf extracts. The 
chloroform stem-bark extract has highest TFCs. 
Similarly, the stem-bark extracts also showed higher 
values of TPCs compared to leaf extracts. The ace-
tone and ethyl acetate stem-bark extracts have higher 
TPCs. From this study, we concluded that L. sericea 
showed a  significant antioxidant activity due to the 
presence of flavonoids and phenolics. Further studies 
are required in this plant to explore the medicinal ap-
plications of L. sericea. 

Conflict of interests: The authors declared no con-
flict of interests.

ACKNOWLEDGEMENTS

The authors thank the National University of Leso-
tho for its overall support. A part of this paper has 
been extracted from the report of Seleke Tsepang 
Sixtus’s undergraduate research project.



Evaluation of antioxidant activity of extracts from Leucosidea sericea

Vol. 68 No. 1 2022

17 

REFERENCES

1. Mafole TC, Aremu AO, Mthethwa T, Moyo 
M. An overview on Leucosidea sericea Eckl. 
& Zeyh. A  multi-purpose tree with potential 
as a  phytomedicine. J Ethnopharmacol 2017; 
203:288-303. doi: https://dx.doi.org/10.1016/j.
jep.2017.03.044

2. Kose SL, Moteetee A, Vuuren VS. Ethnobotani-
cal survey of medicinal plants used in the Ma-
seru district of Lesotho. J Ethnopharmacol 2015; 
170:184-200. doi: https://dx.doi.org/10.1016/j.
jep.2015.04.047

3. Moteetee A, van Wyk BE. The medicinal eth-
nobotany of Lesotho: a  review. Bothalia 2011; 
41(1):209-228. doi:  https://dx.doi.org/10.4102/
abc.v41i1.52

4. Srinivasa CP, Adeyemi OA, Lenka PS, Lucie 
R, Jiri G, Karel D et al. Identification and char-
acterization of potential bioactive compounds 
from the leaves of Leucosidea sericea. J Ethnop-
harmacol 2018; 220:169-176. doi: https://dx.doi.
org/10.1016/j.jep.2018.03.035 

5. Nair JJ, Aremu AO, Van Staden J. Anti-inflam-
matory effects of Leucosidea sericea (Rosaceae) 
and identification of the active constituents. S 
Afr J Bot 2012; 80:75-76. doi: https://dx.doi.
org/10.1016/j.sajb.2012.02.009 

6. Aremu AO, Amoo SO, Ndhlala AR, Finnie JF, 
Van Staden J. Antioxidant activity, acetylcho-
linesterase inhibition, iridoid content and mu-
tagenic evaluation of Leucosidea sericea. Food 
Chem Toxicol 2011; 49:1122–1128.

7. Adamu M, Naidoo V, Eloff JN. Some southern 
African plant species used to treat helminth in-
fections in ethnoveterinary medicine have ex-
cellent antifungal activities.  BMC Complement 
Altern Med 2012; 12:213-220. doi: https://dx.doi.
org/10.1186/1472-6882-12-213

8. Mafole TC, Aremu AO, Mthethwa T, Moyo M. 
An overview on Leucosidea sericea Eckl. & Zeyh. 
A multi-purpose tree with potential as a phyto-
medicine. J. Ethnopharmacol 2017; 203:288-303. 
doi: https://dx.doi.org/10.1016/j.jep.2017.03.044 

9. Kose SL, Moteetee A. A  review of medicinal 
plants used by Basotho for treatment of skin dis-

orders: Their phytochemical, antimicrobial and 
anti-inflammatory potential. Afr J Tradit Com-
plement Altern Med 2017; 14(5):121-137. doi: 
https://dx.doi.org/10.21010/ajtcam.v14i5.16

10. Magama S, Lieta MI, Asita AO. Antioxidant and 
free radical scavenging properties of four lant 
species used in traditional medicine in Lesotho. 
Int J Med Plant Res 2013; 2(3):170-178.

11. Bosman AA, Combrinck S, Roux-van der Merwe 
R, Botha BM, McCrindle RI. Isolation of an an-
thelmintic compound from Leucosidea sericea. S 
Afr J Bot 2004; 70(4):509-511. doi: https://dx.doi.
org/10.1016/S0254-6299(15)30189-7

12. Adamu M, Mukandiwa L, Awouafack MD, 
Ahmed AS, Eloff JN, Naidoo V. Ultrastructure 
changes induced by the phloroglucinol deriva-
tive agrimol G isolated from Leucosidea sericea 
in Haemonchus contortus. Exp Parasitol 2019; 
207:107780. doi: https://dx.doi.org/10.1016/j.
exppara.2019.107780

13. Sharma R, Kishore N, Hussein A, Lall N. The po-
tential of Leucosidea sericea against Propionibac-
terium acnes. Phytochem Lett 2014; 7:124–129.  
https://dx.doi.org/10.1016/j.phytol.2013.11.005

14. Umar MB, Enas I, Adewale OA, Subelia B, Jelili 
AB, Jeanine LM et al. Green synthesis of gold 
nanoparticles capped with procyanidins from 
Leucosidea sericea as potential antidiabetic and 
antioxidant agents. Biomolecules 2020; 10:452. 
doi: https://dx.doi.org/10.3390/biom10030452

15. Adeyemi OA, Stephen OA, Ashwell RN, Jeffrey 
FF, Johannes VS. Antioxidant activity, acetylcho-
line esterase inhibition, iridoid content and mu-
tagenic evaluation of Leucosidea sericea. Food 
Chem Toxicol 2011; 49:1122-1128. doi: https://
dx.doi.org/10.1016/j.fct.2011.02.003

16. Matamane PR, Pillai MK, Magama S. DPPH 
radical scavenging activity of extracts from Ur-
tica urens (Urticaceae). J Med Plants Res 2020; 
14(5):232-238. doi: https://dx.doi.org/10.5897/
JMPR2019.6880

17. Mokoroane KT, Pillai MK, Magama S. 2,2-diphe-
nyl-1-picrylhydrazyl (DPPH) radical scaveng-
ing activity of extracts from Aloiampelos stria-
tula. Food Res 2020; 4(6):2062-2066. doi: https://
dx.doi.org/10.26656/fr.2017.4(6).241

https://doi.org/10.1016/j.jep.2017.03.044
https://doi.org/10.1016/j.jep.2017.03.044
https://doi.org/10.1016/j.jep.2015.04.047
https://doi.org/10.1016/j.jep.2015.04.047
https://doi.org/10.4102/abc.v41i1.52
https://doi.org/10.4102/abc.v41i1.52
https://doi.org/10.1016/j.jep.2018.03.035
https://doi.org/10.1016/j.jep.2018.03.035
https://doi.org/10.1016/j.sajb.2012.02.009
https://doi.org/10.1016/j.sajb.2012.02.009
https://doi.org/10.1186/1472-6882-12-213
https://doi.org/10.1186/1472-6882-12-213
https://doi.org/10.1016/j.jep.2017.03.044
https://doi.org/10.21010/ajtcam.v14i5.16
https://doi.org/10.1016/S0254-6299%2815%2930189-7
https://doi.org/10.1016/S0254-6299%2815%2930189-7
https://doi.org/10.1016/j.exppara.2019.107780
https://doi.org/10.1016/j.exppara.2019.107780
https://doi.org/10.1016/j.phytol.2013.11.005
https://doi.org/10.3390/biom10030452
https://doi.org/10.1016/j.fct.2011.02.003
https://doi.org/10.1016/j.fct.2011.02.003
https://doi.org/10.5897/JMPR2019.6880
https://doi.org/10.5897/JMPR2019.6880
https://doi.org/10.26656/fr.2017.4%286%29.241
https://doi.org/10.26656/fr.2017.4%286%29.241


ST. Sixtus, MK. Pillai18

18. Om PS, Tej KB. DPPH antioxidant assay revisited. 
Food Chem 2009; 113:1202–1205. doi: https://
dx.doi.org/10.1016/j.foodchem.2008.08.008

19. Sascha CTN, Herbert WJ. Optimized DPPH assay 
in a detergent-based buffer system for measuring 
antioxidant activity of proteins. MethodsX 2014; 
1:233–238. doi: https://dx.doi.org/10.1016/j.
mex.2014.10.004

20. Maura F, Andrea G, Annalisa T. Optimisation of 
assay conditions for the determination of antioxi-
dant capacity and polyphenols in cereal food com-
ponents. J Food Compos Anal 2013; 30:94-101. 
doi: http://dx.doi.org/10.1016/j.jfca.2013.02.00

21. Saeed N, Khan M, Shabbir M. Antioxidant activ-
ity, total phenolic and flavonoid contents of whole 
plant extracts Torris leptophylla L. BMC Comple-
ment Altern Med 2012; 12:221(1-12). doi: https://
dx.doi.org/10.1186/1472-6882-12-221

22. Zhong Y, Shahidi F. Methods for the assessment 
of antioxidant activity in foods. In: Handbook of 
antioxidants for food preservation. Cambridge. 
Woodhead Publishing, 2015. doi: https://dx.doi.
org/10.1016/B978-1-78242-089-7.00012-9

23. Vijayalakshmi M, Ruckman K. Ferric reducing 
antioxidant power assay in plant extract. Bangla-
desh J Pharmacol 2016; 11:570-572. doi:  https://
dx.doi.org/10.3329/bjp.v11i3.27663

24. Nirmala P, Pramod KJ, Pankaj PR, Sangeeta 
R. Total phenolic, flavonoid contents, and an-
tioxidant activities of fruit, seed, and bark ex-
tracts of Zanthoxylum armatum DC. Sci World 
J 2020; ID8780704:1-7. doi: https://dx.doi.
org/10.1155/2020/8780704

25. Sharma M, Joshi S. Comparison of antioxidant 
activity of Andrographis paniculata and Tinospora 
cordifolia leaves. J Curr Chem Pharm Sci 2011; 
1(1):1-8.

26. Salah N, Miller NJ, Paganga G, Tijburg J, Bol-
well GP, Rice-Evan C. Polyphenolic flavonols 
as scavengers of aqueous phase radicals and as 
chain-breaking antioxidants. Arch Biochem 
Biophys 1995; 322:339-346. doi: https://dx.doi.
org/10.1006/abbi.1995.1473

27. Waladkhani A, Clemens MR. Effect of dietary 
phytochemicals on cancer development. Int J 
Mol Med 1998; 7:747-753. doi: https://dx.doi.
org/10.3892/ijmm.1.4.747

28. Siddeeg A, AlKehayez NM, Abu-Hiamed HA, 
Al-Sanea EA, Al-Farga AM. Mode of action and 
determination of antioxidant activity in the di-
etary sources: An overview. Saudi J Biol Sci 2021; 
28(3):1633-1644. doi: https://dx.doi.org/10.4102/
abc.v41i1.52

https://doi.org/10.1016/j.foodchem.2008.08.008
https://doi.org/10.1016/j.foodchem.2008.08.008
https://doi.org/10.1016/j.mex.2014.10.004
https://doi.org/10.1016/j.mex.2014.10.004
http://dx.doi.org/10.1016/j.jfca.2013.02.00
https://doi.org/10.1186/1472-6882-12-221
https://doi.org/10.1186/1472-6882-12-221
https://doi.org/10.1016/B978-1-78242-089-7.00012-9
https://doi.org/10.1016/B978-1-78242-089-7.00012-9
https://doi.org/10.3329/bjp.v11i3.27663
https://doi.org/10.3329/bjp.v11i3.27663
https://doi.org/10.1155/2020/8780704
https://doi.org/10.1155/2020/8780704
https://doi.org/10.1006/abbi.1995.1473
https://doi.org/10.1006/abbi.1995.1473
https://doi.org/10.3892/ijmm.1.4.747
https://doi.org/10.3892/ijmm.1.4.747
https://doi.org/10.4102/abc.v41i1.52
https://doi.org/10.4102/abc.v41i1.52

