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Abstract

Vangueria infausta has been used in the traditional medicine. In this research, we focused to analyze the
phytochemical constituents, to evaluate the antioxidant activity and to determine the ICso values of
various solvent extracts obtained from the leaves and stem-bark of V. infausta. Maceration technique
together with hot solvent extraction approach was used for the obtainment of various solvent extracts.
Phytochemical analysis, DPPH radical scavenging potential and 1Cso values were performed as per
established procedures. Several classes of phytochemicals were identified in these extracts. The radical
scavenging potential of these extracts and positive control were found to be in the ranges of 2.115+0.024
- 75.668+0.001% and 53.076+0.023'86.083+0.045% at 200-3000 pg/mL. The methanol extracts from the
leaves and stem-bark and positive control exhibited 1Cso values of 732.170 and 1235.862 pg/mL and
<200 pg/mL, respectively. V. infausta possessed various classes of phytochemicals and showed a weak to
moderate DPPH radical scavenging potential.

Keywords: Vangueria infausta, Rubiaceae, Phytochemical analysis, DPPH assay, Radical scavenging
activity, 1Cso values

1. Introduction

Vangueria infausta, also known by its common name as Wild-Medlar, belongs to the
Rubiaceae family. The Rubiaceae family consists of approximately, 600 genera and 13, 000
species M. V. infausta is a deciduous low branching tree @ and it grows to 4.0 - 8.0 meter
height Bl V. infausta is a good source of diet for livestock and the fruits are eaten by humans
and birds 71, V. infausta is abundantly available in the Kingdom of Eswatini, South Africa,
Angola, Tanzania, Kenya, Malawi, Mozambique, Zambia and Zimbabwe [ 1. Various parts V.
infausta have been used for medications in the Kingdom of Eswatini. For example, the
decoction obtained from the leaves and roots are administered to treat malaria, wounds, sores,
menstrual and uterus complications and genital swellings > & °. The decoction obtained from
the root is taken orally to alleviate chest pains and the bark has been used to treat allergies
caused by red meat [19],

Phytochemicals such as flavonoids, coumarins, tannins, terpenoids, anthraquinones, saponins,
saturated fatty acids, polyunsaturated fatty acids and hydrocarbons have previously been
reported from V.infausta [& 1% 12 Additionally, antibacterial 148 antifungal [*°], anti-feedant
(201, prostaglandin synthesis inhibitory 24, cytotoxic %24 and antioxidant activities [23 25 28]
have also previously been reported from V. infausta. To the best our knowledge, the
phytochemical analysis and radical scavenging potential of V. infausta have not been studied
so far. Therefore, we aimed to conduct a qualitative phytochemical analysis, to evaluate DPPH
radical scavenging activity and to determine ICsy values of various solvent extracts obtained
from leaves and stem-bark of V. infausta collected in the Kingdom of Eswatini. The results are
discussed in this article. This is the first report of this kind, especially V. infausta collected in
the Kingdom of Eswatini.

2. Materials and Methods
2.1 Collection of plant materials
Leaves and stem-bark of V. infausta were gathered in Bhunya, which is located at latitude 26
degrees 33’ 0’ S and longitude 31 degrees 1’ 0’ E of Manzini region of the Kingdom of
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Eswatini. Dr M.N Dludlu, Botanist, Department of Biological
Sciences, University of Eswatini identified the plant
materials. Specimen QBMLS2023 for leaves and
QBMSB2023 for stem-bark was stored at the Organic
Chemistry Research Laboratory, Department of Chemistry,
Kwaluseni Campus of University of Eswatini.

2.2 Processing of plant materials

The leaves and stem-bark of V. infausta were air-dried
separately at room temperature (26-28 °C) for four weeks. A
laboratory scale cutting mill (KM-1500; MRC Laboratory
Instruments) was used to pulverize the dried leaves into
powder. The dried stem-bark was also ground into powder
using the KM-1500 laboratory scale cutting mill. A mass of
369.373 and 600.087 g of leaf and stem-bark powder were
obtained, respectively.

2.3 Preparation of plant extracts

Approximately, 750 mL of hexane and 60.931 g of leaf
powder were taken in a 2L RB flask and macerated two days.
After filtration followed by simple distillation, hexane crude
extract was obtained and it was kept in a sample vial. The
marc obtained in the above process was extracted with again
with hexane but this time with reflux condition for
approximately 24 hrs. The hexane crude extract received in
this hot solvent extraction was combined with hexane crude
extract obtained from maceration technique. A total mass
2.529 g of the combined hexane crude extract was obtained.
By using the same procedure, 5.761, 6.976, 8.980 and 15.168
g of chloroform, ethyl acetate, acetone and methanol crude
extracts were received, respectively from 61.450, 60.607,
60.236 and 60.293 g of leaf powder. Similarly, a mass of
0.123, 3.737, 4.907, 6.857 and 10.988 g of hexane,
chloroform, ethyl acetate, acetone, and methanol crude
extracts were received, respectively from 101.458, 100.514,
101.067, 101.384 and 101.023 g of stem -bark powder.

2.4 Solvents, reagents and chemicals

Unless otherwise specified, Analytical Reagents (AR) grade
solvents and chemicals purchased from Minema were used in
this research work. Hexane, chloroform, ethyl acetate
(Promark Chemicals), acetone (Sigma-Aldrich), methanol,
mercuric chloride, sodium chloride, ferric chloride, disodium
hydrogen phosphate, potassium chloride, potassium iodide,
potassium  dihydrogen phosphate, soidium carbonate
((Promark Chemicals), disodium hydrogen carbonate, sodium
dihydrogen phosphate, glacial acetic acid, sulphuric acid,
hydrochloric acid, ascorbic acid (Rochelle Chemicals) and
2,2-diphenyl-1-picrylhydrazyl (Sigma-Aldrich) were
purchased.

2.5 Phytochemical analysis

The phytochemical analysis for the presence or absence of
various classes of compounds such as alkaloids, steroids,
phenols, flavonoids, saponins, glycosides, coumarins,
carbohydrates, proteins, tannins, terpenoids and phlobatannins
in various solvent extracts obtained from V. infausta were
performed as per methods previously described in the
literature [l and the references therein 1241,

2.6 DPPH radical scavenging assay and determination of
1Cso values
2,2-Diphenyl-1-picrylhydrazyl (DPPH) assay was employed
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to evaluate various extracts obtained from the leaves and
stem-bark of V. infausta as per the procedure given in the
literature with slight modifications 1. A stock solution for
each extract, a stock solution for positive control, ascorbic
acid, six different further dilutions from the stock solution of
each extract and ascorbic acid and negative control were all
prepared separately as per the details given in the literature
271, A phosphate buffered saline (PBS, pH = 7.4) was
prepared by mixing sodium chloride (8.0g), potassium
chloride (0.2 g), sodium dihydrogen phosphate (1.44 g) of and
potassium dihydrogen phosphate (0.245 g) in 1000 mL
distilled water. A concentration of 0.1 mM DPPH solution
(3.94 mg of DPPH in 100 mL methanol) served as an oxidant
281, The test solution was a mixture of 0.1 mL extract solution
(or positive control), 1.0 mL of 0.1 mM DPPH solution and
0.45 mL of PBS buffer. The optical density of this mixture
was measured at 517 nm using a UV-spectrophotometer
(Infinite M200, Tecan US, Inc.) after 30 minutes incubation.
The percentage inhibition of DPPH radical scavenging
potential of extract or positive control was reported from the
average value of the three experiments using the equation
given below 2%,

Radical Scavenged (%) = [(A cont ~Asest)/ Acont] X 100

Awst = Absorbance of extract (or positive control). A cont =
Absorbance of negative control. The I1Cs values of these
extracts and positive control, ascorbic acid were calculated
from graphs by plotting extract concentrations (in abscissa)
versus percentage inhibition of DPPH radical (in ordinate)
using Microsoft Excel.

2.7 Statistical analysis

Statistical analysis was conducted by using STATISTICA
version 10 for DPPH radical scavenging assay. Statistical
significance between means was evaluated at a 95%
confidence level by applying Tukey’s multiple range tests.
When p<0.05, statistically significant differences were
reported.

3. Results and Discussion

3.1 Phytochemical analysis

Extracts E1-E5 were respectively hexane, chloroform, ethyl
acetate, acetone and methanol crude extracts obtained from
leaves of V. infausta. Similarly, extracts E6-E10 were
respectively hexane, chloroform, ethyl acetate, acetone and
methanol crude extracts obtained from stem-bark of V.
infausta. The qualitative phytochemical analysis on these ten
extracts (E1-E10) was conducted. Table 1 summarizes the
presence or absence of various phytochemicals viz. alkaloids,
steroids,  terpenoids, phenolics, tannins, flavonoids,
coumarins, saponins, glycosides, carbohydrates, proteins and
phlobatannins in each of this extract. The distribution of
various phytochemicals in these ten extracts (E1-E10) were
varied (refer to Table 1). Alkaloids were present in E1-E4,
E6, E7 and E9; steroids were found in E4, E7, E9 and E10;
terpenoids were detected in E1-E3 and E6-E8; phenolics were
present in E1, E2, E4, E5 and E7-E10; tannins were found in
and E4, E5 and E9-E10; flavonoids were detected in E3-E5,
E7, E9 and E10 (Table 1).
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Table 1: Phytochemical screening of various extracts obtained from the leaves and stem-bark of V. infausta

Phytoconstituents Extracts
El | E2 | E3 | E4 | E5 | E6 | E7 | E8 | E9 | EI0

Alkaloids + + + + - + + - + -
Steroids - - - + - - + - + +
Tepernoids + + + - - + + T _ ;
Phenolics + + - + + - + + + T
Tannins - - - + + - - + ¥ T
Flavonoids - - + + + - + - + +
Coumarins - + - + - + + + + -
Saponins + - - + - - - + T
Glycosides - - + + + - - + + +
Carbohydrates - + + + - - + + +
Proteins - + - + + - + + +
Phlobatannins - - - - - + + N T N

Extracts E1-E5 were respectively hexane, chloroform, ethyl
acetate, acetone and methanol crude extracts obtained from
leaves of V. infausta. Similarly, extracts E6-E10 were
respectively hexane, chloroform, ethyl acetate, acetone and
methanol crude extracts obtained from stem-bark of V.
infausta. The (+) and (-) signs indicate the presence and
absence of the phytoconstituents, respectively.

Coumarins were present in E2, E5 and E6-E9; saponins were
found in E1, E4, E9 and E10; glycosides were detected in E3-
ES5, E8-E10; carbohydrates were present in E3-E5, E8-E10;
proteins were found in E2, E4, E5, E8-E10; phlobatannins
were detected in E6, E7 and E9 (Table 1). The distribution of
these phytochemicals in these ten extracts (E1-E10) is
susceptible to the influence of various factors like genetic,
environmental, developmental and physiological factors. In
general, the phytochemicals found in the leaves are
responsible for regulation of growth and development,
nutrient storage activity, antioxidant protection, antimicrobial
and other biological activities . While, the phytochemicals
found in the stem-bark are responsible for protective functions
against herbivores and pathogens 4. As stated previously that
flavonoids, coumarins, tannins, terpenoids and saponins
compounds have previously been reported from V. infausta &
11,12 Flavonoid compounds such as quercetin, daidzein,
genistein, luteolin, luteolin-7-O-rutinoside, apigenin-7-O-
rutinoside, luteolin-4-O-glucoside, quercetin-3-O-glucoside,
dihydroquercetin-3’-O-glucoside, (-)-epicatechin and
dihydrokaempferol 12 %61 have been isolated in the pure state
from leaves and stem-bark of V. infausta. Overall, the result
obtained in the current study on the qualitative phytochemical
analysis of extracts obtained from the leaves and stem-bark of
V. infausta was in good agreement with previous reports on
the phytoconstituents.

3.2 DPPH radical scavenging potential and 1Cso values
The DPPH radical scavenging potential of E1-E10 and
ascorbic acid is given in Table 2. In general, leaf extract
showed relatively higher scavenging potential than stem-bark
extracts. However, all extracts showed relatively lower
scavenging potential than ascorbic acid. Extracts E1-E5
showed a radical scavenging potential in the ranges of
7.845+0.005 - 79.227 0.014% at concentrations 200-3000
pag/mL. Ascorbic acid showed a radical scavenging potential
of 53.076+0.023 - 86.083+0.045% at the same concentrations.
Extract E5 showed the highest scavenging activity at all
concentrations and E1 exhibited lowest scavenging activity at
all concentrations (refer to Table 2). In general, al lower
concentrations, E1-E5 showed lower scavenging activity.
However, at elevated concentrations, these extracts exhibited
moderate to significant scavenging activity. Similarly,
extracts E6-E10 showed a radical scavenging potential of
2.115+0.024-70.450+0.011% at concentrations 200-3000
pg/mL. Extract E10 showed the highest radical scavenging
potential at all concentrations and E6 showed the lowest
radical scavenging potential at all concentrations (refer to
Table 2). Overall, E10, E9, E5 and E4 exhibited significant
radical scavenging potentials; extracts E8, E7, E3 and E2
showed moderate radical scavenging potentials and E6 and E1
showed poorest radical scavenging potentials among all
extracts. Among all extracts, E5 showed a highest radical
scavenging potential of 79.227+0.014% at 3000 pg/mL and
this radical scavenging potential of was comparable to that of
ascorbic acid (86.083+0.045%) at the same concentration.
Among stem-bark extracts, E10 showed a highest radical
scavenging potential of 70.450+0.011% at 3000 pg/mL. The
radical scavenging potential of these ten extracts (E1-F10)
and ascorbic acid are shown in the bar diagrams (refer to
Figure 1 and Figure 2, respectively).

Table 2: DPPH radical scavenging potential of various extracts obtained from V. infausta

Extracts Concentrations (ug/mL) / Inhibition (%)
200 500 800 1000 1500 2000 3000 1Cs0 Values

El 7.845+0.005¢ | 10.454+0.035° | 15.801:+0.020% | 18.522+0.027° | 22.696+0.009" | 26.686+0.006" | 36.079:+0.031¢ >3000
E2 13.910+0.013° | 18.203+0.052° | 22.400+0.009% | 25.29 +0.015* | 28.090+0.032 | 36.318+0.019° | 47.355+0.026° >3000
E3 15.394+0.029¢ | 19.248+0.005° | 24.802+0.010° | 33.980+0.030° | 39.981+0.001% | 44.992+0.013% | 55.734+0.039¢ | 2415.034
E4 25.42 +0.0097 | 32.535+0.028¢ | 39.997+0.018¢ | 46.381+0.011¢ | 50.339+0.009° | 57.529+0.006° | 66.10 +0.0112 | 1411.277
ES 34.091+0.007° | 41.154+0.0172 | 52.143+0.003° | 60.562+0.024P | 67.137+0.011¢ | 75.668+0.001°¢ | 79.227+0.014" 732.170
E6 2.115+0.024% | 6.400+0.027% | 8.260+0.038* | 12.290+0.0312 | 17.078+0.032% | 20.469+0.0222 | 29.734+0.015% >3000
E7 8.698+0.006% | 12.872+0.018 | 18.450+0.014% | 21.539+0.008% | 26.957+0.013° | 30.652+0.031° | 40.276+0.027° >3000
E8 20.693+0.015% | 22.065+0.0112 | 23.398+0.013? | 25.952+0.058? | 30.947+0.010° | 40.045+0.018" | 52.175+0.013¢ | 2832.662
E9 22.591+0.012¢ | 27.651+0.034¢ | 35.129+0.063° | 42.558+0.003" | 46.110+0.055" | 54.345+0.0122 | 64.943+0.003% | 1714.887
E10 24.012+0.0142 | 29.919+0.0292 | 36.869+0.024? | 47.650+0.0142 | 56.133+0.0142 | 64.241+0.028" | 70.450+0.011P | 1235.862

Asc. acid | 53.076+0.023¢ | 58.391+0.018¢ | 65.661+0.014° | 71.790+0.022°¢ | 73.857+0.007" | 75.006+0.004° | 86.083+0.0452 <200

E1-E10 = Refer to footnote of Table 1; Asc. acid = ascorbic acid. Values with different superscript letters are statistically different within the

column
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Fig 1: Percentage of radical scavenging potential of various extracts from leaves of V. infausta and ascorbic acid at various concentrations.
E1-E10 = Refer to footnote of Table 1; Asc. acid = ascorbic acid
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Fig 2: Percentage of radical scavenging potential of various extracts from stem - bark of V. infausta and ascorbic acid at various concentrations

In a previous study, the methanolic extracts obtained from the
leaves and root of V. infausta collected in Zimbabwe
exhibited DPPH radical scavenging potential of 93.1+0.0707
and 39.7+0.212%, respectively %1, However, in the current
study, the methanolic leaf extract obtained from V. infausta
collected in the Kingdom of Eswatini showed relatively lower
scavenging activity of 79.227+0.014%. In general, geographic
locations, soil compositions, seasonal variations etc.
significantly contribute to the availability and their
proportions of phytoconstituents in the plant materials. The
above discrepancy in the radical scavenging potential of
methanolic leaf extracts obtained from V. infausta in the
previous and current studies may be due to these factors.

Extracts E1-E10 and ascorbic acid were determined for their
ICso values from the same DPPH assay and the values are
summarized in Table 2. A lower ICs value indicates higher
potency of scavenging activity. Extract E5, E4, E3 showed
ICso values of 732.170 411.277 and 2415.034 pg/mL,
respectively. Extracts E2 and E1 showed highest I1Cs value of
>3 000 pg/mL, for each (refer to Table 3). The I1Cs value of

ascorbic acid was found to be < 200 pg/mL. Similarly, E10
E9 and E8 showed ICsy values of 1235.862, 1714.887 and
2832.662 pg/mL, respectively. Extracts E7 and E6 showed
highest 1Csp value of >3 000 pg/mL, for each (refer to Table
2).

In a previous study, a methanolic leaf extract obtained from V.
infausta collected in Botswana exhibited an 1Cs value 107.88
pg/mL 31, However, in the current study, the methanolic leaf
extract obtained from V. infausta collected in Eswatini
exhibited an 1Csp value 732.170 pg/mL, which was much
higher than previously reported 1Cso value [ This
discrepancy may be again due to the same factors that
geographic locations, soil compositions, soil composition,
seasonal variations etc. significantly contribute to the
availability and their proportions of phytoconstituents in the
plant materials and consequently, to their antioxidant
potential. In another study, pulp, liquor and jam obtained from
V. infausta collected in Tanzania exhibited ICso values of
1.348, 13.786 and 4.485 mg/L, respectively %, Flavonoid
compounds such as luteolin, quercetin and dihydroquercetin-
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3’-O-glucoside have been isolated and reported from the
leaves of V. infausta % and these compounds exhibited 1Cso
values <8.2 pg/mL B%and other flavonoid compounds such as
dihydrokaempferol,  epiafzelechin, (-)-epicatechin  and

genistein exhibited 1Csp values in a range of 15-146 ug/mL
[30],

4. Conclusion

Hexane, chloroform, ethyl acetate, acetone and methnolic
solvent extracts were obtained separately from the leaves and
stem-bark of V.infausta. Qualitative phytochemical analysis
was performed on these extracts and the phytochemical
distributions were varied in these extracts. In the DPPH
radical scavenging assay, the leaf and stem-bark extracts
exhibited radical scavenging potential of 7.845+0.005 -
75.668+0.001% and 2.115+0.024 - 70.450+0.011%,
respectively at concentrations 200 - 3000 pg/mL and the
positive control, ascorbic acid exhibited radical scavenging
potential at 53.076+0.023:86.083+0.045% at the same
concentrations. The methanolic extracts from both leaves and
stem-bark were found to be the most potent among all extracts
with 1Csp values of 732170 and 1235.862 pg/mL,
respectively. We concluded that V. infausta is rich in various
classes of phytochemicals. Various leaf and stem-bark
extracts from theof V. infausta exhibited weak to moderate to
significant radical scavenging potential. V. infausta has
traditionally been used in the Kingdom of Eswatini.
Therefore, further studies on this plant are required to explore
the medicinal properties of this plant.
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