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Abstract
Medicinal plants play a major role in the treatment and prevention of malaria in many communities across the world. The aim of
the study was to validate the ethno pharmacological claims of L. taraxacifolia, traditionally used to treat malaria in western part of
Nigeria by evaluating its antiplasmodial efficacies. A maceration of dried leaves of L. taraxacifolia was prepared in ethanol.
Alkaloid and terpenoid fractions of L. taraxacifolia were extracted using solvent-solvent extraction methods. Antiplasmodial
activities of crude extract, alkaloid and terpenoid fractions of L. taraxacifolia were assessed by suppressive, curative and
prophylaxis assays against chloroquine-sensitive P. berghei (NK-65) infected mice. Enzyme activities (AST, ALT, ALP and
gamma-GT) were evaluated in serum of P. berghei infected mice. Radical scavenging activity of the extract was measured using
DPPH, hydroxyl radical and FRAP FRPAS assays. Phytochemical analysis of the extract and fractions were done using GC
system.

The results of this study showed that the crude extract and fractions inhibited the proliferation of P. berghei with varying
degrees. Crude extract displayed a significant (p < 0.05) chemosuppression effects at 200 and 400 mg/kg body weight. Alkaloid
and terpenoid fractions were relatively potent than the crude extract at 10 mg/kg body weight. The extract and fractions of L.
taraxacifolia significantly (p < 0.05) reversed the increase in activities of enzymes caused by P. berghei infection in mice. In
addition, oral administration of L. taraxacifolia extract and fractions significantly normalized the concentration of urea and
creatinine in the serum of treated mice. Some known alkaloids and terpenoids identified from the leaves of L. taraxacifolia
are β-sitosterol 3-0-β-D-glucopyranoside, 16-carbaldehyde, 7a-Hexahydro 6H-indol-6-one, 3,4-Dimethoxyphenyl, octahydro-
1-methyl and β-carboline-3-carboxylic acid. The results of this study support the ethno medical use of L. taraxacifolia leave as
antimalarial remedies. Further studies on the mechanism of actions of the antiplasmodial components of L. taraxacifoliamay lead
to the discovery of a more potent antimalarial drug.

Keywords Launaea taraxacifolia .P. berghei . Antiplasmodial . Antimalarial . Gas chromatography

Introduction

Malaria is a parasitic infectious disease caused by protozoa
belonging to the genus Plasmodium. It is estimated that there
are 300–500 million cases of malaria annually across the
world with a mortality of 2–3 million deaths. Children and
pregnant women are at special risk to malaria (Desai et al.,
2007). Malaria has now become a health threat in more than
90 countries, which are inhabited by 40% of the world’s pop-
ulation (WHO, 2020). Over 80% of the reported cases occur
in Africa, while one million deaths occur in sub-Saharan
Africa alone (WHO 1989; WHO 2000; Beiersman, 2007,
WHO, 2020). There has also been an increase in the number
of reported cases of imported malaria in Europe and North
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America, with over 30,000 cases annually. France which has
the largest numbers of migrants of African origin, the UK,
USA, Italy and Germany were top countries with the highest
number of cases of imported malaria (Legros et al., 2007;
WHO 2010).

There are arguably no known vaccines for malaria treat-
ment; hence, chemotherapy remains the major approach to
combating malaria. Unfortunately, other than the quinoline
based antimalarial, the antifolates, and artemisinin and its de-
rivatives, there are few effective antimalarial drugs on the
market, as the malaria parasite has grown resistant to most
of them (Peters 1998; Irungu et al. 2012). Consequently,
drug-resistance Plasmodium falciparum malaria continues to
be a health problem throughout the world, and in the past three
decades malaria control has been set back by the increasing
problem of parasite resistance to the existing antimalarial
(Trape 2002; WHO 2013). Fortunately, over the past century,
approximately 121 pharmaceutical products have been dis-
covered based on information derived from traditional healers
(Anesini and Perez 1993). In some Asian and African coun-
tries, 80% of the prescriptions are based on traditional medi-
cine. One of the approaches to antimalarial drug discovery is
the investigation of medicinal plants used traditionally to treat
malaria and malaria-like symptoms (Ezenyi et al. 2020).
Previous investigations have shown that some of these herbal
remedies may not be effective (Obi et al. 2006). Therefore,
verification of safety of the use and efficacy of these plants is
essential.

L. taraxacifolia is a plant employed as an herbal medicine
for the treatment of skin diseases; eye diseases, such as con-
junctivitis; heart burns; diabetes; and malaria fever in Nigeria
(Sofowora 1993, Obi et al. 2006, Adinortey et al. 2012).
Althoughmany people living in rural part of Nigeria tradition-
ally treat malaria by drinking aqueous leaf extract of
L. taraxacifolia, there is still paucity of literature on its anti-
malarial activity. Even though previous study had reported
antiplasmodial activities of L. taraxacifolia extract (Adetutu
et al. 2016), reports on the leave’s antiplasmodial constituents
are not presented. Based on this, the present study aimed at
investigating the antimalarial activity of the fractions of
L. taraxacifolia in P. berghei infected mice in order to provide
more scientific evidence for its continuous use in ethno ther-
apeutic management of malaria.

Materials and methods

Collection of plant and extract preparation

The fresh plant of L. taraxacifolia was collected from Ladoke
University of Technology Ogbomosho agricultural farm dur-
ing the raining season (June to July) when the plants are fully
grown. The plant was identified and authenticated by a

qualified taxonomist at the Department of Pure and Applied
Biology LAUTECH with voucher number LHO 231, and the
specimen of the plant was deposited at the Department
Herbarium. The leaves of L. taraxacifolia (Fig. 1) were air
dried for 15 days at room temperature and ground into pow-
der. The powderedmaterials were stored in air tight containers
until the time of use at 4 °C. About 200 g of leaf powder of
L. taraxacifolia was soaked in 1000 mL of methanol and kept
in the orbit shaker for 72 h. After 72 h, it was filtered through
Whatman No 1 Filter Paper, and then the volume of superna-
tant was concentrated at 37 °C using a rotary evaporator. The
concentrated methanol extracts of leaf of L. taraxacifoliawere
used for antioxidant, antimalarial assays and biochemical
assays.

Extraction of alkaloid and terpenoid L. taraxacifolia
leaves

The extraction of the alkaloid and terpenoids fractions was
done using the continuous extraction methods of Abdullahi
et al. (2013) and Joshi et al. (2013) respectively with little
modification.

Laboratory animals and ethical protocol

A total of seventy (70) male albino mice, with average weight
of 21.5 ± 1.4 g, obtained from the Faculty Animal Holding
Unit were used for the study. The animals were placed on
standard pellet feed and were allowed to have free access to
water. They were acclimatized for 2 weeks before the com-
mencement of the study. Ethical protocol was approved by the
Research Ethics committee of the Faculty of Basic Medical
Science in line with the standard accepted principles for labo-
ratory animal handling and care. Standard scientific guideline
and protocol on animal care, handling and treatment were duly
followed.

Fig. 1 Leaves of Launaea taraxacifolia
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Parasite

To test for the antimalarial activity of methanolic extract and
fractions of L. taraxacifolia, Mouse-infective Chloroquine-
sensitive strain of Plasmodium berghei NK-65 was used.
The parasites were maintained by continuous intraperitoneal
passage in mice every 4 days (Adzu et al. 2007). These infect-
ed mice were used for the study. Before the study began, few
of the infected mice were kept and observed to produce dis-
ease symptoms similar to human infection (English et al.
1996). Any rise in temperature of mice was checked with a
thermometer through the anus. In addition, malaria was
established in mice by checking the parasitaemia in donor
mouse with percentage parasitaemia of 59% as standard.

Antiplasmodial assays

Suppressive antimalarial assay (early infected P. berghei)

The Peters’ 4-day suppressive test was adopted against
chloroquine-sensitive P. berghei NK-65 infection in mice
(Peters 1998). Treatments protocols are detailed in Table 1.

Curative antimalarial assay (established infected P. berghei)

The curative potential of L .taraxacifolia extracts were done
employing the method described by Ryley and Peters (1970).
The mice were injected intraperitoneally with standard inocu-
lum of 1 × 10−7 P. bergheiNK-65 infected erythrocytes on the
first day (day 0). After 72 h, and following confirmation of
parasitaemia, the mice were divided into 6 groups of six mice
per group. These groups were treated with the prepared leaf
extract of L .taraxacifolia (100, 200, 400 mg/kg body weight)
andwere also given alkaloid and terpenoid fractions (10mg/kg
body weight), chloroquine (5 mg/kg/body weight) (positive
control) and distilled water (negative control) group. The
treatment lasted for 5 days at a single dose per day after which
blood smears were collected and examined microscopically to

monitor the parasitaemia level. The choice of dose was based
on the LD50 value as previously reported by Kuatsienu et al.
(2017).

Prophylactic antimalarial assay

Themethods of Peters (1998) was adopted in the evaluation of
the prophylactic potential of was adopted in the evaluation of
the prophylactic potential of L. taraxacifolia leave
extract. The mice were randomly divided into 6 groups with
6 mice in each group. Negative control group were given
distilled water per kg body weight orally. While the positive
group was given 5 mg chloroquine per kg body weight, the
experimental groups were administered 100, 200 and 400 mg
extract per kg body weight and were also given alkaloids and
terpenoids fractions at 10mg/kg bodyweight respectively. All
treatments were initiated on day 0 and continued until day 4;
the mice were all infected with the parasite. Blood smears
were then made from each mouse 72 h after inoculation.
Increase or decrease in parasitaemia was then determined.

Enzyme and urea indices assay

Alanine and aspartate aminotransferases

Alanine aminotransferase (ALT), alkaline phosphatase (ALP)
and gamma-glutamyltransferase (γ-GT) and aspartate amino-
transferase (AST) were evaluated following the method de-
scribed on the manufacturer’s kit (Cypress diagnostic). Serum
creatinine and urea concentration were determined
spectrophotometrically by the method described by Kaplan
and Pesce (1964) and Veniamin and Vakirtzi (1970),
respectively.

GC analysis of L. taraxacifolia extract

Sample extraction

An aliquot of 1 ml of methanol solution of the sample was
injected into the column with the injector temperature at
220 °C. GC oven temperature started at 240 °C, holding for
2 min. Holding will be allowed at 270 °C for 2 min with a
program initial temperature rate of 50 °C/min. Interpretation
of mass spectrum of GC-MS was done using the computer-
aided matching of unknown spectra with spectra of known
compound. The fragmentation patterns of the identified com-
pounds were examined for consistency with known data from
literature (Williams and Howe 1972). In addition, the hit qual-
ity (which indicates how closely matched the compound is
with the Library data) was used to further verify the identity
of the compounds in the sample. The name, the molecular
weight and the structure of the components of the test mate-
rials were then ascertained; the relative percentage

Table 1 Protocols for the assays

Group Treatments

I Uninfected

II Distilled H2O + P. berghei

III 5 mg/kg of chloroquine + P. berghei

IV 100 mg/kg of L. taraxacifolia + P. berghei

V 200 mg/kg of L. taraxacifolia + P. berghei

VI 400 mg/kg of L. taraxacifolia + P. berghei

All the groups were inoculated by intraperitoneal (IP) injection with stan-
dard inoculum of P. berghei with10−7 parasitized erythrocytes except
group one (uninfected)
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composition of each component was calculated by comparing
its average peak area to the total area. The software adopted to
handle mass spectra and chromatogram was an HP Series.

In vitro antioxidant assays

A 2, 2-diphenyl-2-picryl hydrazyl hydrate (DPPH) radical
scavenging effect was determined according to method of
Mensor et al. (2001). Ferric reducing antioxidant power and
hydroxyl radical scavenging antioxidant activities were mea-
sured by the method of Klein et al. (2002).

Hydroxyl radical scavenging antioxidant activity

Hydroxyl radical scavenging antioxidant activity was mea-
sured using the method of Halliwell and Gutteridge, (1989)
with some modification 1.5 mL of varying concentration of
extract, 60 μ of (1 mM) ferrous chlorides, 90 μ of (0.2 M)
phosphate buffer (pH 7.8) and 150 μ of (0.17 M). Hydrogen
peroxide was added and incubated at room temperature for
5 min. Absorbance was read at 560 nm. Percentage inhibition
was calculated as follows:

AA% ¼ 100− Abs sample−Abs blankð Þ
Abs control

� 100

Statistical analysis

The results obtained were expressed as mean ± SEM. The data
was analysed with Graph Pad Prism version 5, using one-way
ANOVA, and differences between mean were considered sig-
nificant if p < 0.05.

Results

Evaluation of antiplasmodial potential of
L. taraxacifolia leaf extract

Suppressive antimalarial assay (early infected P. berghei)

The in vivo antiplasmodial activity of extracts of
L. taraxacifolia was assessed in P. berghei NK-65 parasitized
mice. There was a significant (p < 0.05) decrease in the
parasitaemia level of the L. taraxacifolia and chloroquine
treated P. berghei mice when compared with the untreated
P. berghei infected mice (Fig. 2). However, the decrease in
parasitaemia level of the L. taraxacifolia treated at 400 mg/kg
body weight was equally significant as chloroquine treated
mice at 5 mg/kg body weight.

Curative antimalarial assay (established infected P. berghei)

In the curative antimalarial test, there was a significant
(p < 0.05) decrease in the chloroquine and extract treated
P. berghei infected mice when compared with the untreated
infectedP. bergheimice (Fig. 3) at days 0–4. Extract treated at
200 and 400 mg/kg body weight showed a significant
(p < 0.05) decrease in parasitaemia level when compared with
treatment at 100 mg/kg body weight of extract. There was no
significant difference in the level parasitaemia in the extract
treated at 100 mg/kg body weight and 200 mg/kg body weight
after a 4-day treatment.

Prophylactic antimalarial assay

In the prophylactic antimalarial test, there was a significant
(p < 0.05) decrease in the paras i taemia level of
L. taraxacifolia and chloroquine treated P. berghei infected
mice when compared with the untreated P. berghei mice
(Fig. 4). The level of decrease in the percentage parasitaemia
in extract treated at 400 mg/kg body weight was more pro-
nounced with the treatment at 100 mg/kg and 200 mg/kg body
weight of the extract. However, the level of parasitaemia in the
extract treated at 400 mg/kg body weight compared
favourably with the standard drug (chloroquine) treated.

Comparison of suppressive, curative and prophylactic
models after 4 days of infections and antiplasmodial
potentials of fractions

Considering the 200 and 400 mg/kg body weight of the ex-
tracts, the prophylactic model of L. taraxacifolia had the best
activity on the 4th day. The entire model had a similar activity
at 100 mg/kg body weight. The activity of the standard drug
(chloroquine) was significantly (p < 0.05) better than those
treated with the extracts in the three models. This scatter plot
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Fig. 2 Percentage parasitaemia in animal mice infected with P. berghei
and treated with extract (suppressive model). Values are significantly
different from the untreated group at p < 0.05
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(Fig. 5) showed that the chloroquine drug and (alkaloids and
terpenoids) fractions of L. taraxacifolia in suppressive, cura-
tive and prophylaxis assay are in the same range; hence, fur-
ther test was carried out to know the effect of the fractions on
P. berghei infected mice, whereas the residues of the
L. taraxacifolia extract were not studied further. The alkaloid
and terpenoid fractions of L. taraxacifolia exerted a signifi-
cantly (p < 0.05) suppressive and curative effect when com-
pared with the untreated P. berghei infected mice (Fig. 5).

Effect of administration of L. taraxacifolia extract on
enzyme activity of P. berghei infected mice (curative)

The administration of alkaloid and terpenoid fractions
(10 mg/kg) of L. taraxacifolia resulted in a significant de-
crease (p < 0.05) in ALT, AST, Γ-GT and ALP compared
with the untreated P. berghei infected mice; the standard drug
chloroquine (5 mg/kg) significantly (p < 0.05) decreased
when compared with the untreated P. berghei infected mice.
However, the elevated concentrations were significantly
brought to near normal in the extract treated mice. The activity
of the extract is favourably compared with the control
(Table 2).

Effect of alkaloid and Terpenoid fractions and crude
extract of L. taraxacifolia on the creatinine and urea
concentration

The effect of alkaloid and terpenoid fract ion of
L. taraxacifolia extract on the concentration of urea and cre-
atinine after a period of treatment revealed a significant de-
crease (p < 0.05) at doses 10 and 10 mg/kg body weight in
treated P. berghei infected mice as compared with the untreat-
ed P. berghei infected mice in creatinine, but urea showed a
general decrease at all doses but no statistically significant
difference when compared with the untreated P. berghei in-
fected mice (Table 3).

GC-MS analysis

GC-MS system was used to identify the constituents of phy-
tochemical compounds in L. taraxacifolia. Analysis by GC-
MS of L. taraxacifolia fractions lead to the identification of
some compounds (Figs. 6–7).

Antioxidant assays

The antioxidant activity of the methanolic leaves’ extract of
L. taraxacifolia was estimated in vitro using 2, 2-diphenyl-2-
picryl hydrazyl hydrate (DPPH), hydroxyl radical scavenging
activity and ferric reducing antioxidant power (FRAP). The
results showed that the extract has strong DPPH, FRAP and
hydroxyl radical scavenging activity as compared with the
standard antioxidant compounds, garlic acid and ascorbic acid
(Table 4).

Discussion

The resistance to malaria drug by Plasmodium parasites is a
major problem in malaria chemotherapy especially in most
endemic developing countries. The rate of resistance to ma-
laria drug and currently efficacious artemisinin combine
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Fig. 4 Percentage parasitaemia in animal mice infected with P. berghei
and treated with extract (prophylaxis model). Values are significantly
different from the untreated group at p < 0.05
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therapy give emphasis to the need to discover and develop
new antimalarial drugs from other natural sources. Many
herbs are used traditionally and known to cure malaria since
time immemorial.

In this study, L. taraxacifolia extract suppressed the growth
of established P. berghei parasite. Chemosuppression pro-
duced by L. taraxacifolia extract may be associated with its
inherent ability to clear parasite in infected cells. In addition to
suppression and curative action of L. taraxacifolia extract, it
also exhibited prophylaxis values in infected mice showing
ability to ameliorate malaria. The clearance of parasitaemia
by alkaloids and terpenoids fractions showed a better and
more significant reduction in multiplication of parasites than
the crude extract. This implies that the alkaloids and terpe-
noids fractions may have a better and direct action on the
parasites. Phytochemical compounds such as alkaloids are
commonly implicated in the antiplasmodial activity of many
plants (Waako et al. 2005). It has been reported that several

plant alkaloids and terpenoids possess protein-binding and
plasmodial-inhibiting properties (Woodrow et al. 2005).
Terpenoids have been identified as active antimalarial agents
in many pharmacological studies (Delazar et al. 2004). These
classes of compounds which were found in L. taraxacifolia
extracts may be acting singly or in synergy with one another to
exert the observed antiplasmodial activity. The likely mecha-
nism of action of this alkaloids and terpenoids are synony-
mous with quinine action. The mode of action of alkaloids
on the Plasmodium parasites appears to be due to the interfer-
ence of the compound with the haemozoin formation (Soares
et al. 2009). Similarly, terpenoids are said to act through in-
teraction with Plasmodium DNA or inhibition of its DNA
synthesis (Goijman et al. 1984; Kirby et al. 1989).

The role of oxidative stress as an important biochemical
mechanism of disease pathogenesis is very relevant to malaria
(Nanda et al. 2004). Investigation on the antioxidant activity
of L. taraxacifolia extract using DPPH, hydroxyl radicals and
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Fig. 5 Scatter plots of
antiplasmodial activities of
L. taraxacifolia alkaloids,
terpenoids fractions with residues
and chloroquine

Table 2 Effect of oral administration of crude and fractions of L. taraxacifolia extract on activity of ALT, AST, ALP and Γ-GT in P. berghei infected
mice (curative)

Parameter (U/L) Treatment (kg body weight)

Uninfected Control (distilled H2O) Chloroquine (5 mg) Crude extract (200 mg) Alkaloids (10 mg) Terpenoids (10 mg)

ALT 34.00 ± 1.98 582.75 ± 20.06 337.50 ± 29.02 273.75 ± 21.21** 264.00 ± 27.54 301.25 ± 42.23

AST 23.67 ± 4.44 158.00 ± 16.58 84.00 ± 1.87 84.00 ± 3.41 80.250 ± 3.568** 94.00 ± 24.75**

ALP 32.76 ± 0.99 350.00 ± 19.33 243.25 ± 11.77 147.75 ± 14.81 155.50 ± 37.4** 172.75 ± 41.96**

Γ-GT 17.55 ± 0.12 43.88 ± 1.74 29.40 ± 2.28 29.87 ± 1.70 12.75 ± 0.82* 13.62 ± 4.18*

Values are expressed as mean ± SEM (n = 5); **p < 0.05 as compared with the infected group (distilled H2O) were observed between the test and the
infected group with respect to the serum parameter tested
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FRAP revealed a strong radical scavenging capacity compa-
rable with that of ascorbic acid. The potent antioxidant capac-
ity exhibited by the L. taraxacifolia extract may be due to the
known antioxidant components such as stigmasterol,
sabandinol, 1 coumarins, phylloclades and quercetin identi-
fied in the leaf extract of the plant in this study. The antioxi-
dant effect of L. taraxacifolia extract may represent another
mechanism that contributes to its antimalarial activity. L.
taraxacifolia extract may have decreased nitric oxide (NO)
production in macrophages (Adinortey et al. 2012;
Adejuwon et al. 2014). According to Däubener and Hadding
(1997), the inhibition of NO starves the parasite of an essential
amino acid, leading to its death by increasing tryptophan deg-
radation through indolamine deoxygenase induction in human
peritoneal macrophages. The formation of reactive oxygen
species by malaria parasites can be assumed to be countered
by antioxidants and phytochemicals in L. taraxacifolia ex-
tract. Hence, the extracts are thought to prevent the oxidative
damage that could have been affected by plasmodial
infection.

Multiplication of Plasmodium in mice was observed by
aggregate level of parasite concentration in the blood of
mice infected with P. berghei alone, which could cause
injury to organs like the kidney and liver. The infection of
the liver by the sporozoites and the subsequent prolifera-
tion of the merozoites in the blood cells may account for
these injuries (Sharkoori et al. 1990). The results of this
study showed that L. taraxacifolia extract possessed a
significant antimalarial activity, which was evident from
the curative, chemosuppression and prophylaxis activities
exhibited in mice. The results of this study showed that
there was a stark increase in the concentration of urea and
creatinine of the mice infected with P. berghei alone
which could be an indication of renal impairment.
Increase in urea and creatinine level has been observed
in acute and chronic renal disease (Biyani et al. 2003).
Alkaloids and terpenoids known for antiplasmodial activ-
ity identified from the extract of the L. taraxacifolia ex-
tract may be responsible for the renal protective activities
exhibited by extract of L. taraxacifolia extract.

Fig. 6 Chromatogram of alkaloids fraction of methanolic extract of L. taraxacifolia

Table 3 Effect of administration of crude and fractions of L. taraxacifolia extract on the creatinine and urea concentration in P. berghei infected mice
(curative)

Parameter Treatment (kg body weight)

Uninfected Control (distilled) Chloroquine (5 mg) Crude extract (200 mg) Alkaloids (10 mg) Terpenoids (10 mg)

Urea (mg/dl) 3.00 ± 1.23 18.07 ± 0.23 5.00 ± 1.178 5.75 ± 0.21 4.12 ± 0.95 4.72 ± 0.60

Creatinine (mg/dl) 9.77 ± 2.48 57.75 ± 1.25 44.25 ± 1.65 39.50 ± 2.21 16.52 ± 2.16** 20.20 ± 2.51**

Values are expressed as mean ± SEM (n = 5); **p < 0.05 as compared with the infected group (distilled H2O) were observed between the test and the
infected group with respect to the serum parameter tested
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In this study, elevation of serumALT, γ-GT AST and ALP
was observed in infected mice. The ability of L. taraxacifolia
extract to reverse the serum ALT, γ-GT AST and ALP activ-
ity in infected mice to normal could be suggesting that L.
taraxacifolia extract may be protective against P. berghei in-
duced hepatic abnormality and injury in mice. The lympho-
cytic infiltration observed in P. berghei infectedmice is denser
when compared with the treated group which showed no in-
filtration of inflammatory cell. The protection of liver in P.
berghei infected mice may be attributed to the antiplasmodial
terpenoid and alkaloid components of the extract.

Alkaloids and terpenoids are known as phytochemical with
an established significant antiplasmodial activity. For in-
stance, the famous antimalarial drug quinine is alkaloid.
Therefore, the alkaloid and terpenoid components of L.
taraxacifolia extract were analysed for possible identification
of antiplasmodial components. GC analysis of alkaloid

fractions of L. taraxacifolia extract established five known
alkaloids, namely, β-sitosterol 3-0-β-D-glucopyranoside,
16-carbaldehyde, 7a-Hexahydro 6H-indol-6-one, 3,4-
Dimethoxyphenyl, octahydro-1-methyl and β-carboline-3-
carboxylic acid (Jayaprakasha and Patil 2007). A lot of com-
pounds were identified from terpenoid fraction, but specifical-
ly kaurane, 16 (CH)-phyllocladane, lupanine, isosorbide 5-
nitrate and -3,7-dimethyl-2,6-octadienal are known to have
ant ip lasmodia l and ant i - inf lammatory proper ty .
Conventional artemisinin combine therapy has been con-
firmed to be terpenoids’ derivatives (Kar 2008). These com-
pounds are known to have anti-inflammatory and possibly
antiplasmodial activities which could account for the antima-
larial activities of L. taraxacifolia extract. The main active
compound is yet to be identified, although the antimalarial
activity of L. taraxacifolia extract could be attributed to a
single metabolite or a combination of its secondary

Fig. 7 Chromatogram of terpenoids fraction of methanolic extract of L. taraxacifolia leaf

Table 4 Antioxidant activities of
L. taraxacifolia extract Antioxidant Assay (IC50) μg/ml

Fractions DPPH Hydroxyl radical scavenging Assay FRAP

L. taraxacifolia extract 348.7 371.6 223.1

Ascorbic acid 287.5 126.6 127.8
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metabolites such as alkaloids, flavonoids, terpenoids, and phe-
nolic compounds (Noster and Kraus 1990).

The results of this study suggest that the local people in
rural Africa have through sustained use discovered that the
leaves of L. taraxacifolia are potent in treating malaria.
Therefore, this result of this investigation might justify the
use of L. taraxacifolia extract for the treatment of malaria in
most rural areas of Africa. The importance of this study lies
not only in promoting the significance of the African plants
and the search for discovery of antimalarial ingredients from
potential antimalarial plants but likewise the need for tradi-
tional healthcare to complement a conventional one.

Conclusion

Therefore, it is imperative to develop suitable herbal formula-
t ions for local production and administrat ion of
L. taraxacifolia extract and other herbal extracts in collabora-
tion with health regulatory agency in rural areas of Africa that
are highly marginalized and are not easily reached by the
healthcare facility.
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