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ABSTRACT

The leaf, root, and stem extracts of Brucea javanica were screened for phytochemical properties and antimalarial
activity, after extractions with various organic solvents. Qualitative analysis of the phytochemical constituents
showed the presence of the following secondary metabolites. terpenoids, saponins, flavonoids, steroids, phenols,
glycosides, alkaloids, and anthraquinones. The extracts showed very strong in vitro activity against the malaria
parasite Plasmodium falciparum. The phytochemical constituents in the extracts were also assessed. The acetone
extract of the roots showed excellent antimalarial activity with an 1Cs, value of 0.28 g/ml, whereas stem and |eaf
extracts had high antimalarial activities with |Cs, about 2.5 pg/ml.
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INTRODUCTION

Malaria remains one of the most serious world hepibblems and the major cause of morbidity andtalior in
the endemic regions. According to the World He@ltiganization (WHO) [1], there are 97 countries seritories
with ongoing malaria transmission, and 7 countiethe prevention of reintroduction phase, makirntgtal of 104
countries and territories in which malaria is preseconsidered endemic. Globally, an estimatedb@libn people
are at risk of malaria. The WHO estimates that 20on cases of malaria occurred globally in 2QURcertainty
range 135-287 million) causing 627,000 deaths (uac#y range 473,000-789,000). Most of the ca8€84) and
most of the deaths (90%) occurred in Africa, while deaths were dominantly (77%) of children urislgears of
age. In Africa, the use of indigenous plants playsmportant role in the traditional treatmentsrafiaria, and these
plants are good sources for the discovery of amdirz natural compounds [2-5]. The therapeutic pemties
ascribed to most medicinal plants are linked tar thhytochemical compounds. Phytochemicals sucallesoids,
glycosides, phenols, saponins, triterpenoids, Enaihoids might have antimalarial properties [6-8].

Brucea javanica belongs to the family Simaroubaceae, and occurgrally in several Southeast Asian countries.
This plant has been used for the treatments of imaldysentery, and cancer [9-10]. As a part of search for
bioactive metabolites from Thai medicinal plant&-fii5], we investigated the phytochemical screemhgexane
and acetone soluble extracts from the stems, tbts,rand the leaves @&. javanica. These extracts exhibited
significant antimalarial activity when evaluatedaatstPlasmodium falciparum.

EXPERIMENTAL SECTION

Plant M aterials
Samples of the leaf, the root, and the stem fByorcea javanica were collected in Prince of Songkla University,

Suratthani campus, Thailand, in May 2013. A voudpacimen (number WU-0239) was deposited in thearem
of Walailak University, Thasala, Nakhon Si Thamniaféailand.
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Preparation of Extracts

Dried and ground leaves, roots, and stemB. ghvanica (each 500 g) were extracted with hexane and aegtwith
maceration at room temperature over five days ichesolvent. The extracts were concentrated undiuces
pressure to dry residues that were stored in steidls, pending phytochemical and antimalariaésning.

Phytochemical Screening
The hexane and acetone extracts were subjectdd/toghemical screening for the presence of tergisnaiaponins,
flavonoids, steroids, coumarins, glycosides, alikisloand anthraquinones according to standard gupes [16-20].

Terpenoids. An 0.5 g plant extract sample was mixed with 2 afichloroform in a test tube. Then 3 ml of
concentrated sulphuric acid 450;) was carefully added to the mixture to form a tayen interface with a reddish
brown coloration was formed when terpenoids weesgnt.

Saponins: An 0.5 g plant extract sample was dissolved in boilirager, allowed to cool, and shaken vigorously.
The froth was mixed with 3 drops of olive oil, atie formation of an emulsion indicated the presafic@ponins.

Flavonoids: A few drops of 1% ammonia solution were addedh® éxtract sample in a test tube. A yellow
coloration indicated the presence of flavonoids.

Glycosides: A 10 ml quantity of 50% conc430, was added to 0.5 g of the extract in a test tlibe. mixture was
heated in a boiling water bath for 5 min. Then 1l0ofmFehling’s solutions (5 ml of solutions A ande&ch) was
added, and the mixture was boiled. A brick red ipitate indicated the presence of glycosides.

Phenolic compounds:. In a test tube containing about 1 ml alcoholicusoh of the extract, a few drops of 10%
aqueous ferric chloride solution were added. Thergemce of blue or green color indicated the presesf
phenolic compounds.

Tannins: About 0.5 g of the extract was boiled in 10 minafter in a test tube. A few drops of 0.1% ferritocide
were added, and the emergence of brownish grekluish black coloration was the indication of pres=

Alkaloids: About 1 ml of 1% hydrochloric acid was added tmBof the extract in the test tube, and the mixture
was treated with few drops of Draggendorff's redg@ime formation of a reddish brown precipitateidaded the
presence of alkaloids.

Steroids: About 0.5 g of the plant material was extracted@nml chloroform. First 2 ml of acetic anhydridasv
added, and then 2 ml of cong$0,. A color change from violet to blue or green iradad the presence of steroids.

Anthraquinones: About 0.5 g of the extract was boiled with 10 rilconc.HSO, and filtered. The filtrate was
shaken with 5 ml of chloroform. The chloroform layeas removed, and then 1 ml of 10% agqueous amnvessa
added. The emergence of pink, violet, or red tirthe solution indicated the presence of anthrames.

Antimalarial activity in vitro

The malarial parasité&lasmodium falciparum (K1, multidrug resistant strain), was cultured@ding to the method
of Trager and Jensen [21]. The quantitative asseisisof malarial activityin vitro was based on the microculture
radioisotope technique, following Desjardins [2Zhe inhibitory concentration kg is that concentration of an
antimalarial compound that reduces parasite grdwtb0%, and is a conventional measure of activiity vower
values being better. The amount Bf falciparum parasites was determined by thevitro uptake of [3H]-
hypoxanthine, and an active reference compoundidiecl in the tests was dihydroartemisinines{l€ 2.51 nM),
while inhibition was relative to untreated control.

RESULTSAND DISCUSSION

The phytochemical analyses 8f javanica leaf, root, and stem extracts revealed the preseficterpenoids,
saponins, flavonoids, steroids, phenols, glycosiddigloids, and anthraquinones (Table 1), in th&ahe and
acetone extracts that were tested separatelyhélptant parts investigated were rich in saporflagpnoids, and
phenolic compounds. The differences between theetvi@ction solvents in the results of phytocheinicaeening
might be attributed to solvent effects on solupjlias reported previously for phytochemicals [23-Z&aponins,
flavonoids, and phenols were detected in all theaets screened. The contents of active constisuera plant can
vary widely within the plant species, for exampledeographical location, maturity or growth stadehe plant,

season, climate, soil, and propagation method [28]s is corroborated by the observation, that ¢béection
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season of plant parts affects their medicinal ¢ffeaess [26]. Then vitro antimalarial screening, in the current
study, indicates that the leaf, the root, and tieensextracts had very good activities agaisfalciparum. The
acetone extracts @. javanica stems and leaves hadsfalues of about 2.5/g/ml, while the root extract showed
excellent activity with 1Gy = 0.28,g/ml (Table 2). These findings support the suggestihatB. javanica contains
active constituents that target specific metabaditivitites of the parasitic schizont stage [27lir@esults confirm
that this plant that is used in the traditional me@ against malaria possesses signifigantitro antimalaria
potential, and justifies its use in traditional roéuke.

Table 1. Qualitative phytochemical analysisof B. javanica

Phytochemical constituents Leaf extracts Root etdra Stem extracts
Hexane Acetone Hexane Acetone HexaneAcetone
Terpenoids - + - + + -
Saponins + + + + +
Steroids + - - - - -
Flavonoids + + + + +
Alkaloids - - - + - -
Phenols + + + + + +
Glycosides - + - + - +
Anthraquinones - + - + - +
Tannins + - - - - +
+ = Present; - = absent

Table 2. Antimalarial activity of B. javanica crude extract

Plant extract 16 (1g/ml)
Hexane Acetone
Leaf extracts 3.24 2.55
Root extracts 0.56 0.28
Stem extracts 5.66 2.52
CONCLUSION

The present work demonstrated by screening theepcesof phytochemicals iB. javanica and thein vitro
antimalarial activity of these constituents. Therent study could be extended by isolating actieengounds
against malaria and elucidating their structuresuming such singly active compounds exist, afthichvthe
expensive proposition of testing for toxicity coldd considered.
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