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Malaria is a serious infectious disease caused by protozoan
parasites in tropical and subtropical regions. In 2010,
malaria was endemic in about 104 countries wurldwidcd
approximately 219 million cases of malaria caused 660.000
deaths. Approximately ] % of malaria deaths occur in
Africa (WHO, 2012). Global spread of multiple drug-
resistant malaria has become a major health problem and
efforts to search for new antimalarial are needed.
Eucalyptus globulus is a plant of the Myrtaceae family that
in Indonesia commonly known as kayu putih and
empirically used as an antipyretic (Backer, 1968). In Brazil,
E. globulus is used as an antimalarial plants (Nagpal er al..
E)10). In Cameroon, E. globulus, Carica papaya and
Psidium guajava leaves are mixed and boiled as a decoction
that is drunk for the treatment of malaria (Titanji er al.,
2008). In Venezuela, E. globulus leaves is hoi as
decoction for the treatment of malaria (Carballo er al.,
2004).

Our preliminary study showed that the 80% ethanol extract
and dichk’r&:lhanc fraction were very active as an
antimalarial with ICs of 0.090 pg/mL and 0.022 pg/mL,
respectively.

This study aims to separate the dichloromethane fraction
and to test antimalarial activity of its subfractions.

MATERIAL AND METHODS

Plant Material

Eucalyptus globulus stem was obtained from Cangar Forest
at Malang, East Java on April 2010, Sample was
authenticated by the authority of Purwodadi Botanical
Garden, Pasuruan, East Java.

Separation Method

Vacuum liquid chromatography (VLC) of dichloromethane
fraction of E. globulus stem was performed using hexane-
CHCl; (25% gradient) to CHCL-MeOH (98:2, 96:4, 94:6,
90:10. 85:15 and 80:20).

Thin Layer Chromatography (TLC) Method
Sub-fractions obtained from Vacuum liquid
chromatography (VLC) of dichloromethane fraction were
monitored by TLC using silica gel Fasy as stationary phase
and chloroform-methanol (98:2) as Bbile phasc. The
separated spots were visualized under ultra-violet light of

two different wavelengths (UVass nm and UVies nm) Ed
visible light before and after sprayed with 10% H:SOs and
heated at 105°C for 5 minutes,

In Vitro Antimalarial Activity Test

Antimalarial activity of sub-fractions was assessed against
Plasmodium falciparuwm strain 3D7 which is sensitive to
chloroquine. This strain was maintained in continuous
culture in flask according to the methodology described by
Tragger and Jensen (1976).

Percentage inhibition was calculated using formula:

[(% parasitaemia in control wells — % parasitaemia of test
wells)/(% parasitaemia of the control)} x 100 (Ngemenya et
al.. 2006).

1Cso values refers to the concentration required to  inhibit
50% of parasite’s growth (Mustofa er al., 2007).

RESULTS AND DISCUSSION
Vacuum  liquid chromatography of  dichloromethane
fraction produced 8 sub-fractions (D.] - D8 sub-fractions).
TLC chromatogram of dichloromethane sub-fractions was
shown in figure |.
Antimalarial activity test showed that ICs, value of each
dichloromethane sub-fractions was 10284 pg/ml. 16.387
pg/mL, 0.053 pg/mL, 1059 pg/mL, 0.318 ug/ml. 0.387
pg/mb, 0.150 gg/mL and 0040 pg/mL. D8 sub-fraction
has the lowest 1Cs; value of 0.040 pg/L. This activity was
analysed in accordance with the norm of plants antimalarial
activity of Rasoanaivo et al. (1992). According to this
m. an extract is very active if 1Cso < 5 pg/mL. active 5
& < 1Csw < 50 pg/mL, weakly active 50 pg/mL < ICsy
< 100 pg/mL and inactive IC > 100 pg/mL. Based on this
classification, result from this study of D8 sub-fraction of
E. globulus stem with I1Cs of 0.040 pg/mL is said to have
very active antimalarial activity. The result of antimalarial
activity test of dichloromethane sub-fractions (D.1 - D.8
sub-fractions) can be seen in Table 1.
TLC test of sub-fractions indicated the presence of the most
dominant spot (spot D) on D.8 sub-fraction with R, values
of 040 which gave a red purple colour after sprayed with
10% H:50; and heated at 105 °C for 5 minutes. Spot D
began to appear on D.6 sub-fraction which has the 1Cso
value of 0.387 pg/L. Colour intensity of spot D increased
on D.7 and D8 sub-fractions which have the ICs values
lower than that of D.6 sub-fraction (0.387 ug/mL). From




these data can be seen that the higher concentration of spot
D, the lower ICsy value of sub-fractions. Therefore, it can
be presumed that spot D on D8 sub-fraction is a substance
that is responsible for activity of D.8 sub-fraction.
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Figure 1. TLC chromatogram of dichloromethane sub-
fraction using silica gel Fisy as stationary phase and
chloroform-methanol (98:2) as mobile phase, viewed under
UV light : (§3254 nm; (b) 366 nm: (c) after sprayed with
10% H:S0; and heated at 105°CEbr 5 minutes. (d) 366 nm
after sprayed with 10% H.S80, and heated at 105°C for 5
minutes; D = dichloromethane fraction, D.1-D.8 = sub-
fraction,

Table 1. 1Cs; values of dichloromethane sub-fractions of
E. globulus L. stem against P. falciparum

Percent of average inhibitions at various

Sam doses (pg/mlL) a‘-‘*‘
Ple T o0 | 10 1 01 | og | (el
D.1 7346 40 42 31.63 2142 16.32 10.284
D2 | 6327 | 3695 | 2997 | 1038 | 163 | 16387

D.3 8983 79.10 | 6952 | 5122 | 41.12 0.053

D4 87.40 54 41 44 55 39.60 2158 1.059

D5 | 9241 7586 | 5280 | 4327 | 24.13 0318

D6 | 9020 7094 | 5543 | 3634 | 2730 0.387

| D7 | 8950 | 7396 | 3895 | 4341 | 3615 | 0.150
D8 | 9224 | 80.80 | 7299 | 5392

1185 | 0040

[ 3*]

CONCLUSION

D.8 sub-fraction of E. globulus possesses a very active
antimalarial activity and might be a good candidate for
antimalarial. Further work is suggested to isolate. identify
and characterize the active principles from this substance.

ACKNOWLEDGEMENTS

The authors acknowledge Satreps Lab-Natural Product
Medicine Rescarch Development Division, Institute of
Tropical Disease Universitas Airlangga for supporting this
research,

REFERENCES

|. Backer CA, van den Brink B. (1968). Flora of Java. vol
2. Noodhoff NV, Groningen, Nederlands. hal. 195, 203,
478.

2. Bloland PB. (2001). Drug Resistence in Malaria. WHO,
Switzerland.

3. Caraballo A, Caraballo B. Acosta AR. (2004).
Preliminary assessment of medicinal plants used as
antimalarials in the southeastern Venezuelan Amazon.
Revista da Sociedade Brasileira de Medicina Tropical
37(2) . 186-188.

4. Mustofa J, Sholikhah EN. Wahyuono S. (2007). In vitro

and in vivo antiplasmodial activity and cytotoxicity of

extracts of Phyllanthus  niruri L. herbs traditionally
used to treat malaria in Indonesia. Southeast Asian

Journal of Tropical Medicine and Public Health, 38(4):

609-615.

Nagpal N, Shah G, Arora NM, et al. (2010).

Phytochemical and Pharmacological Aspects of

Eucalyptus Genus. PSR 1(12): 28-36.

6. Ngemenya MN, Akam TM. Yong IN. et al. (2006)
Antiplasmodial  activities of some products  from
Turrenthus africanus (Meliaceae), African Journal of
Health Sciences, 13: 33 - 39.

7. Rasoanaivo B Ratsimamanga-Urverg S,
Ramanitrhasimbola D, et al. (1992). Criblage d’extraits
de plantes de Madagascar pour recherche d’activité
antipaludique et d'effet  potentialisateur  de  la
chloroguine. J Ethnopharmacol 64:117-126.

8. Tuanji VPK.. Zofou D. Ngemenya MN. (2008). The
Antimalarial Potential of Medicinal Plants Used for The
Treatment of Malaria in Cameroonian Folk Medicine.
Afr. J. Trad, Cam : 5(3) : 302 - 321.

9. Trager W, Jensen WB. (1976). Human Malaria Parasites
in Continuous Culture. In : Science 193:673-675.

10.WHO. (2012),. World Malaria Report 2012,
http://www.who.int/malaria/publications/world_malaria
_report_2012/en/index htm.

N




. In Vitro Antimalarial Activity of Dichloromethane Sub-fraction of
Eucalyptus globulus L. Stem against Plasmodium falciparum

ORIGINALITY REPORT

13. 8. 9., 0-,

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

. WWW. medlgraphlccom . 30/0

Internet Source

Véronique Gayrard. "Blood clearance of the 20/
prion protein introduced by intravenous route in °
sheep is influenced by host genetic and
physiopathologic factors", Transfusion, 4/2008

Publication

journals.athmsi.org 20
Internet Source /0

www.esciencecentral.org 1 o
0

Internet Source

sundoc.bibliothek.uni-halle.de 1 y

Internet Source

Md. Ahad Ali Khan, Md. Torequl Islam, Samir 10
Kumar Sadhu. "Evaluation of phytochemical and L
antimicrobial properties of Commelina diffusa

Burm. f.", Oriental Pharmacy and Experimental
Medicine, 2011

Publication

| |
| |

B B B B
!



www.unicef.org 1

Internet Source

Karanja Kamau Peter, Ng ang’a leporah M. 1
Njeruh Francis, Thuita John. "In vitro

antiplasmodial, cytotoxicity assay and partial

chemical characterization of Kenyan Physalis
peruviana L. (Solanaceae family) extracts",

Journal of Medicinal Plants Research, 2020

Publication

T. K. Lim. "Edible Medicinal And Non-Medicinal 1 o
Plants", Springer Science and Business Media °
LLC, 2014

Publication

Iriny M. Ayoub, Michal Korinek, Tsong-Long 1 o
Hwang, Bing-Hung Chen, Fang-Rong Chang, °
Mohamed EI-Shazly, Abdel Nasser B. Singab. "

Probing the Antiallergic and Anti-inflammatory

Activity of Biflavonoids and Dihydroflavonols

from ", Journal of Natural Products, 2018

Publication

Exclude quotes Off Exclude matches Off

Exclude bibliography On



B ~In Vitro Antimalarial Activity of Dichloromethane Sub-fraction of
Eucalyptus globulus L. Stem against Plasmodium falciparum

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ O Instructor

PAGE 1

PAGE 2



