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Abstract 

The impact of COVID-19 in 2022 adds to the challenges for the worldwide malaria response. In 

2020 WHO found that a 25% disruption in access to effective antimalarial treatment in sub-Saharan 

Africa could lead to 46,000 additional deaths. This study aims to find new molecules or herbs as 

antimalarial drugs that are more effective in overcoming the world's problems regarding the attack 

of malaria. In this study, 14 molecular compounds were detected in the bark and wood of the 

Bajakah root (Spatholobus Littoralis Hask) in Kolaka, Southeast Sulawesi, which have the potential 

as antimalarial drugs. This is supported by the results of the antiplasmodial activity test on the bark 

and wood of Spatholobus Littoralis Hask combined with Virgin Coconut Oil (VCO) in the form of 

a liquid herbal/herbal formulation of Bio Coil Plus which has a fairly high antimalarial activity. 

Further studies will be focused on isolating, purifying, and elucidating the molecular structure of 

the active antiplasmodial compound from the Spatholobus Littoralis Hask subfraction.  

 

 

INTRODUCTION  

In 2020, COVID-19 emerged as an added–and 

formidable–challenge to malaria responses worldwide. 

In line with WHO guidance, many countries have 

adapted the way they deliver nets, diagnostics, and 

medicines to ensure the safety of frontline health workers 

and communities (WHO, 2022)1. However, according to 

new WHO projections, even moderate disruptions in 

access to effective treatment could lead to a considerable 

loss of life. The report finds, for example, that a 25% 

disruption in access to effective antimalarial treatment in 

sub-Saharan Africa could lead to 46000 additional deaths 

(WHO, 2022)1. The P. falciparum, P. vivax, P. ovale, P. 

malariae, and P. knowlesi are the five Plasmodium 

species that cause malaria disease in humans. P. 

falciparum is the deadliest strain that causes malaria and 

this form of parasite predominates in Africa2. 

Many previous researchers have conducted efforts to 

find new antimalarial drugs, including molecular design 

of aurone derivatives as antimalarial agents3, 

antiplasmodial activity tests of natural compounds 

alstonine and himbeline4, 17 types of antimalarial herbs, 

namely T. diversifolia, M. charantia, C. rotundus, S. 

lingustrina, A. paniculata Nees, C. longifolia, T. crispa 

(L) Miers, P. betle L., P. scutellarioides L., A. scholaris 

(L.) R.Br, C. papaya L., A. spinosus L., A. champeden, 

C. siamea Lamk., A. indica, H. annuus L., and B. 

balsamifera5, synthesis and antimalarial activity of (S)-

methyl-(7-chloroquinolin-4-ylthio)-acetamidoalquilate 

derivatives6, synthesis and antimalarial activity of some 

triphenyltin (IV) aminobenzoate compounds against 

Plasmodium falciparum7, an assay of antimalarial 

activity of phenolic compounds from Macaranga 

beccariana Merr leave8, the antimalarial activity of plant 

metabolites2, antimalarial and antileishmanial agents 

from pyrazole derived moiety9, n-hexane fraction of 

methanol extract and steroid compounds from the stem 

of Fibraurea tinctoria could inhibit the growth of 

Plasmodium falciparum10. 
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Several previous studies on the bark and wood of the 

plow root include methanol extracts of the bark and root 

of the plow, which contain secondary metabolites of 

alkaloids, flavonoids, triterpenes, and phenolics and are 

highly toxic to larvae of A. salina shrimp with LC50 

values of 1.76 respectively and 2.66 ppm11, the results of 

phytochemical screening showed that the reaction results 

of several test reagents for the ethanol extract of bajakah 

stem contained groups of alkaloids, phenol 

hydroquinone/ tannins, and flavonoids. However, the 

saponin and steroid compounds were not found in the 

extract of the bajakah stem from Bangka Belitung, so the 

bajakah stem (Spatholobus littoralis Hassk) has potential 

as a breast anticancer and antioxidant12, ethanol extract 

of the bajakah wood (Spatholobus Littoralis Hassk) has 

effectiveness as an anti-inflammatory13, red bajakah root 

powder and white bajakah root plant both on the bark and 

stems contain secondary metabolites, namely phenolics, 

tannins, flavonoids, and based on the content of 

secondary metabolites and antioxidant activity in root 

crops. Bajakah wood (Spatholobus littoralis Hassk) has 

anticancer activity and is weak against breast cancer and 

uterine cervical cancer, categories against liver cancer 

and lung cancer, while it is not toxic to normal cells14, 

results of phytochemical test analysis of ethanol extract 

Poikilospermum suaveolens (Blume) Merr leaves 

contain alkaloids, saponins, tannins, and terpenoids, 

while the results of phytochemical test analysis of the n-

hexane extract of Poikilospermum suaveolens (Blume) 

Merr leaves contain tannins, carotenoids, and steroids15. 

Computational research has also been carried out, 

including research on potential active compounds of 

Spatholobus littoralis Hassk with in silico analysis, 

namely gentisic acid, 3,4,7-trihydroxyflavone, 6-

methoxyeriodictyol, butin, plathymenin, 

dihydrokaempferol, liquiritigenin, calycosin, 

dihydroquercetin, eriodictyol, formononetin, 

neoisoliquiritigenin, daidzein, and saponins. 

Components analysis of root wood of Spatholobus 

littoralis Hassk compounds as an antioxidant, anti-

inflammatory, immunosuppressor, and antipruritic is 

predicted to have the computational ability in the activity 

tested, but in laboratory tests, it has not been proven or 

has little potential. The highest potential bioactivity of 

Spatholobus littoralis Hassk is an antioxidant in which 

the active compound that plays the most role is 

dihydrokaempfero16. 

Based on the phenomenon of previous research, most 

organic compounds and natural active ingredients as 

anticancers are also active as antimalarials which can be 

proven by several previous studies including artesunate 

compounds, the three artemisinin artesunate, 

dihydroartemisinin (artenimol, DHA), and artemisone 

(BAY 44-9585), another semi-synthetic artemisinin 

derivative compounds17, artemisinin18, halogenated-

arylvinyl-1,2,4-trioxanes, isolated compounds from 

Salvia radula19, and indole sulfonamide derivatives20. 

Based on the functional groups possessed by the 

chemical molecules of the bark and root of bajakah 

above, it can be presumed that the root of bajakah is 

thought to have antimalarial activity and needs to be 

empirically proven in the laboratory. Another reason is 

that in general an anticancer compound also has 

antimalarial activity. Previous research related to the root 

of bajakah wood empirically has anticancer activity11,21, 

anti-inflammatory activity13, antioxidant activity12, and 

others. 

1. MATERIAL AND METHODS 

2.1 Making of VCO as a Solvent 

Grated coconut meat weighed as much as 5000 grams 

and added enough water. The mixture was stirred for 10 

minutes or until the fresh coconut milk was formed. The 

mixture was filtered using a sterile white cloth and the 

waste was processed into animal feed. The mixture of 

fresh coconut milk and water is left for 1.5 hours or until 

2 layers are formed. The water layer below was separated 

through a white transparent hose. Next, the fresh coconut 

milk was fermented in a transparent bucket container for 

16 hours in a row. The fermentation process was carried 

out in a closed until 2 layers were formed. The VCO 

layer above was separated through a transparent hose and 

then filtered using white cotton wrapped in filter paper. 

The pure oil obtained is clear white and weighed so that 

the yield can be calculated. Identification of VCO 

components and chemical structure using FT-IR spectro-

photometer and GC-MS. 

2.2 Isolation of Active Compounds from Bajakah 

Root with VCO Solvent 

A total of 45 grams of piracy powder samples were put 

into a set of maceration tools, then 100 mL of VCO 

solvent was added. The flask containing the VCO solvent 

was assembled and then stirred using a shaker for 72 

hours or until the active substance of the bajakah 

http://www.jchr.org/


  

 

380 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(1), 378-387 | ISSN:2251-6727 

medicinal plant changed color. The results of the 

maceration of the bajakah roots in the form of the filtrate 

were filtered using Whatman paper. Furthermore, the 

isolates of the root mixture were dried with Na2SO4 

powder and then filtered using Whatman paper. The 

solubility test of the filtrate (Bio Coil Plus bajakah) was 

carried out with the following solvents: water, acetone, 

acetonitrile, dichloromethane, and n-hexane. The 

structure of the chemical components of the bajakah Bio 

Coil Plus was identified by FT-IR and GC-MS 

spectrophotometers. 

2.3 Isolation of Active Compounds from Bajakah of 

Kolaka with Organic Solvents 

The root of the Spatholobus littoralis Hassk was 

extracted using the soxhletation method, where as much 

as 40 grams of the powder sample of the bajakah root 

was wrapped in filter paper and then put into the 

soxhletation column. Next, the powder was added with 

275 mL of n-hexane or ethyl acetate solvent into a round 

bottom flask. The flask containing the solvent was 

assembled with a soxhlet extraction apparatus and 

extracted continuously for 20 hours. The result of soxhlet 

extraction in the form of a brown solid was carried out 

by solubility test and TLC test. Furthermore, the 

chemical components of the bark and wood extracts of 

bajakah were identified using FT-IR and LC-MS/MS 

spectrophotometers. 

2.4 Antimalarial Activity Test on Bajakah Root 

Extract 

In vitro, an antiplasmodial activity test was carried out 

on Plasmodium falciparum strain 3D7 by calculating the 

value of parasitemia using Giemsa staining. A total of 

100 mcl of RPMI medium containing schizont with 

parasitemia 0.5-1% was put into 96 well-plates. 

Furthermore, as much as 100 MCL of medium 

containing the extract with 10 graded concentrations was 

added to the culture so that the final concentration of the 

compound was 500 mg/mL; 250 mg/mL; 125 mg/mL; 

62.5 mg/mL, 31.25 mg/mL; 15.625 mg/mL; 7.813 

mg/mL; 3.906 mg/mL; 1.953 mg/mL and 0.977 mg/mL. 

Each concentration was replicated 3 times (triple). 

Plasmodium falciparum strain 3D7 which had been 

given the extract was incubated for 72 hours. The 

parasitemia value was calculated by making a thin smear 

stained with  Giemsa 5%. The value of parasitemia is 

calculated based on the following formula: 

Parasitemia value =
∑ plasmodium cells

∑ cells red blood 
x100% 

Negative control values used Plasmodium falciparum 

strain 3D7 without extract. The antiplasmodial activity 

was expressed in IC50  value, which is the concentration 

required for an extract to inhibit the growth of 

Plasmodium falciparum as much as 50% obtained 

through probit analysis. 

 

2. RESULT AND DISCUSSION 

The bajakah root plant (Spatholobus sp.) is one of the 

plants used empirically by the people of Kalimantan as a 

medicine, the boiled water is believed to have been used 

for generations as a medicine for stomachaches and 

diarrhea22, while the people of Mekongga Kolaka, 

Southeast Sulawesi are consumed as drinking water 

when needed on trips in the forest. 

3.1 Chemical Compounds of Extract Bajakah Root  

The active compound of the bajakah root was extracted 

using n-hexane or ethyl acetate with the soxhletation 

method.  The component and chemical structure of the 

bajakah extract were analyzed using FT-IR and LC-

MS/MS spectrophotometers. The compounds detected in 

the bark and wood of bajakah roots included: (1) 

apocynoside I, (2) quercetin, (3) hexosylphingosine, (4) 

3-hydroxy-7-methoxybaicalein, (5) momorcerebroside I, 

(6) ambronal, (7) stigmastan-3,6-dione, (8) trilaurin, (9) 

trichosanic acid, (10) linolein, (11) uncarinic B acid, (12) 

1-palmitoyl-2-arachidonoyl-sn-glycerol, (13) 4-[2-O-11-

Z-octadecenoyl-beta-glucopyranosyl]-4,4'-diapoly-

copene-4,4'-dioic acid, and (14) 6-[9,10,11-trihexoxy-

2,12-bis-(5-oxohexoxy)-triphenylen-2-yl]-oxyhexan-2-

one completely can be seen in Tables 1, 2, and 3, and the 

structures of these compounds were shown in Figure 1. 

The 14 components of chemical compounds contained in 

the bark and root wood of bajakah Kolaka which are 

completely isolated can be seen in Tables 1, 2, and 3. 

Based on the polarity and functional groups of these 14 

compounds, they are distributed according to the polarity 

and functional groups of the ethyl acetate solvent (polar) 

and n-hexane (non-polar). The soluble compounds in the 

ethylacetate solvent are compounds 1-8 which have polar 

functional groups, namely the hydroxyl functional group 

(-OH) found in compounds 1-6; the ketone functional 

group (=C=O) is found in compounds 1, 2, 4, 6, and 7, 

the ester functional group (RCOOR) is found in 
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compound 8, the ether functional group (R-O-R) was 

found in compounds 1-5, the amine functional group 

found in compound 3, the amide functional group was 

found in compound 5, the phenol functional group 

(PhOH) was found in compounds 2 and 4, the phenoxy 

functional group was found in compound 4, and the 

aldehyde functional group (RCOH) was found in 

compound 6. which isolated through n-hexane solvent is 

a component of compound 9-14 which has a non-polar 

alkyl chain functional group found in compounds 9, 10, 

12, 13, and 14, but also has a carboxylic functional group 

(-COOH) found in compound 9, 11, and compound 13, 

the ester functional group (RCOOR) was found in 

compounds 10-13, the ketone functional group is 14, the 

phenol functional group (PhOH) was found in compound 

11, the aldehyde functional group was found in 

compound 14, and the ether functional group was found 

in the compound 13, the phenoxy functional group is 

present in 11 and 14 compounds. Although compounds 

9-14 contain polar functional groups, non-polar 

properties remain dominant due to the presence of non-

polar alkyl chain functional groups so that they can be 

isolated in n-hexane solvents. 

3.2 Chemical Compounds of VCO as Solvents for 

Making Bio Coil Plus 

Chemical components of VCO were identified using 

GC-MS, and there were absorption peaks of 122 

components. Among the 122 components, there are 10 

highest peaks with similarity index above 80%, namely 

component 30 (rt=14.046 minutes) as much as 1.94%, 

component 31 (rt=14.067 minutes) as much as 1.86%, 

component 43 (rt=16.405 minutes) as much as 5.03%, 

component 44 (rt=16.469 minutes) as much as 1.71%, 

component 57 (rt=18.552 minutes) as much as 2.84%, 

component 58 (rt=18.595 minutes) 1.80%, component 

71 (rt=20.518 minutes) is 2.06%, component 72 

(rt=20.548 minutes) is 1.73%, component 82 (rt=22.120 

minutes) is 1.61%, and component 98 (rt=26.247 

minutes) as much as 2.37%. There are 5 highest peaks 

with similarity index below 80%, namely component 17 

(rt=10.162 minutes) as much as 2.17%, component 20 

(rt=11.433 minutes) as much as 1.95%, component 21 

(rt=11.456 minutes) as much as 1.54%, component 81 

(rt=22.089 minutes) as much as 2.08%, and component 

83 (rt=22.324 minutes) as much as 3.24%. Among the 

122 peaks, there were 14 peaks of compounds that were 

identified, namely decanoic acid compounds (component 

30; rt=14.046 minutes as much as 1.94% with a 

similarity index of 89.00% and component 31 (rt=14.345 

minutes) as much as 1.86%. with a similarity index of 

93.12%), dodecanoic acid (component 43, rt=16.405 

minutes) as much as 5.03% with a similarity index of 

98.88% and component 44 (rt=16.469 minutes) as much 

as 1.71% with a similarity index of 91.43%), myristic 

acid (4 components are the same, namely component 57 

(rt=18.552 minutes) as much as 2.84% with a similarity 

index of 88.12%, component 58 (rt=18.595 minutes) as 

much as 1.80% with a similarity index of 97.97%, 

component 56 (rt=18.452 minutes) as much as 0.18% 

with a similarity index of 89.87%, and component 59 

(rt=18.854 minutes) as much as 0.08% with a similarity 

index of 59.65%), palmitic acid (component 71, 

rt=20.518 minutes as much as 2.06% with a similarity 

index of 83.15% and component 72, rt=20.548 minutes 

as much as 1.73% with a similarity index of 90.17%), 

stearic acid (component 83, rt=22.324 minutes) as much 

as 3.24% with a similarity index of 75.52%, tridecanoic 

acid (component 50, rt=17.0514 minutes) as much as 

0.10% with a similarity index of 98.02%), pentadecanoic 

acid (component 63, rt=19.563 minutes) as much as 

0.13% with a similarity index of 93.08%), and 

palmitalaidic acid (component 69, rt=20.284 minutes) as 

much as 0.13% with a similarity index of 92.94% and 

component 70, rt=20.329 minutes as much as 0.11% with 

a similarity index of 90.02%). 

According to Novilla et al.23 the main component of 

VCO has many benefits including anti-inflammatory, 

analgesic, antipyretic, and antifungal, while according to 

Sulastri et al.24 and Maromon et al.25 it has benefits as 

antiviral, antibacterial, and antiprotozoal. Based on the 

chemical components found in the bark and wood of the 

bajakah root, it can be assumed that these components 

are active as antiplasmodial, this is to the chemical 

components of natural ingredients isolated from Nigerian 

flora26. 

3.3 Antimalarial Activity Test 

Based on the literature search there are many antimalarial 

molecules on the market including quinine, chloroquine, 

amodiaquine, pyrimethamine, proguanil, sulfonamides, 

mefloquine, atovaquone, primaquine, artemisinin and 

derivatives, halofantrine, doxycycline, and 

clindamycin27. Generally, antimalarial compounds have 

an N atom with heterocyclic functional groups including 

quinine and quinidine compounds28, chloroquine29, 
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amodiaquine30, pyrimethamine and sulfadoxine31, 

mefloquine32, primaquine33, and clindamycin34. Other 

functional groups such as aliphatic amine groups and 

cyclic amines are owned by the antimalarial molecules 

quinine and quinidine28, chloroquine29, amodiaquine30, 

pyrimethamine and sulfadoxine31, primaquine33, 

proguanil35, clindamycin34, doxycycline36, and 

halofantrine37. The hydroxyl functional group (-OH) is 

also commonly owned by antimalarial molecules that 

have been circulating in the market including quinine and 

quinidine28, amodiaquine30, mefloquine32, 

clindamycin34, halofantrine37, doxycycline36, and 

atovaquone38. In addition to the functional groups 

mentioned above, the ketone functional group (C=O) is 

also owned by antimalarial molecules including 

clindamycin34, artemisinin, and derivatives39, 

doxycycline36, and atovaquone38. Other functional 

groups such as the methoxy functional group (-OCH3) 

are owned by the antimalarial molecules quinine and 

quinidine28, sulfadoxine31, and primaquine33. While the 

chlorine functional group (-Cl) is owned by the 

antimalarial molecule including chloroquine29, 

amodiaquine30, clindamycin34, halofantrine37, and 

atovaquone38. The functional group that is thought to 

have an important role as an antimalarial drug is the -CF3 

functional group which is owned by the antimalarial 

molecules including mefloquine32 and halofantrine37. 

The aliphatic alkene functional group belongs to the 

antimalarial molecules quinine and quinidine28, the -SO2 

functional group belongs to the sulfadoxine antimalarial 

molecule31, and the aromatic functional group is owned 

by almost all antimalarial molecules including quinine 

and quinidine28, chloroquine29, amodiaquine30, 

sulfadoxine31, mefloquine32, primaquine33, 

halofantrine37, doxycycline36, and atovaquone38. Based 

on the literature, the functional groups possessed by 

antimalarial molecules are N atoms which contain 

heterocyclic functional groups, aliphatic amine groups, 

cyclic amines, hydroxyl functions (-OH), ketone 

functional groups (C=O), methoxy functional groups (-

OCH3), chlorine functional groups (-Cl), -CF3 functional 

group, aliphatic alkene functional group, -SO2 functional 

group, and aromatic functional group. 

Based on the functional groups possessed by antimalarial 

molecules, in general, they are also owned by the 

components of chemical compounds found in the bark 

and wood of the bajakah Kolaka, so this is a strong 

reason to test antiplasmodial activity on bark extracts and 

wood extracts from the bajakah Kolaka. The results of 

the antimalarial activity against Plasmodium falciparum 

strain 3D7 are presented in Table 4. 

The antimalarial activity test of bajakah root was carried 

out at levels of 40.9g/mL, 51.2g/mL, 64g/mL, 80g/mL, 

100g/mL, and 125g/mL, the IC50 value was 107.92g/mL. 

Based on these data, the determination of the dose is very 

important as shown in Table 3 has a high antimalarial 

activity caused by a change in dose. The antimalarial 

activity test of the root bark was carried out at 

concentration levels of 20.64g/mL, 25.6g/mL, 32g/mL, 

40g/mL, 50g/mL, and 62.5g/mL, the IC50 value was 

33.55g/mL. The same thing with the root bark fraction, 

the activity of the root bark also increased if the dose was 

changed as shown in Table 5, where previously the IC50 

value of 33.55g/mL increased its activity to 30.01g/mL. 

3. CONCLUSION 

A total of 14 chemical molecular components were 

detected in the bark and wood of the roots of the bajakah 

(Spatholobus Littoralis Hask) Kolaka, Southeast 

Sulawesi which was extracted using n-hexane and ethyl 

acetate solvents were suspected to be antimalarial active 

compounds based on the type of functional group of the 

chemical composition of the Spatholobus Littoralis Hask 

fraction. The bark and wood extract of Spatholobus 

Littoralis Hask macerated with VCO in the form of Bio 

Coil Plus formulation has high in vitro antiplasmodial 

activity. Further studies will focus on isolating and 

identifying antimalarial compounds from Spatholobus 

Littoralis Hask subfractions. 
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Table 1. LC-MS/MS analysis of ethylacetate fraction of root wood bajakah husk 

Comp. RT Compound name Mol. Formula Mol. Mass 

1. 04.31 Apocynoside I C19H30O8 409.1826 

2. 06.01 Quercetin C15H10O7 303.0500 

3. 08.14 Hexosylphingosine C24H47NO8 478.3378 

4. 08.37 3-Hydroxy-7-methoxybaicalein C16H12O6 301.0713 

5. 09.25 Momor-cerebroside I C48H93NO10 844.6878 

6. 09.52 Ambronal C30H46O2 439.3571 

7. 10.28 Stigmastan-3,6-dione C29H48O2 429.3726 

8. 11.45 Trilaurin C39H74O6 661.5360 

Table 2. LC-MS/MS analysis of n-hexane fraction of root wood bajakah husk 

Comp. RT Compound name Molecule formula Molecule mass 

9. 09.33 Trichosanic acid C18H30O2 279.2318 

7. 10.08 Stigmastan-3,6-dione C29H48O2 429.3731 

10. 14.07 Linolein C57H98O6 901.7253 

Table 3. LC-MS/MS analysis of n-hexana fraction of root bark bajakah husk 

Comp. RT Compound name Molecule formula 
Molecule 

mass 

11. 09.44 Uncarinic B acid C40H56O7 649.4108 

2. 09.54 Ambronal C30H46O2 439.3571 

12. 10.38 1-Palmitoyl-2-arachidonoyl-sn-gliserol C39H68O5 639.4962 

13. 10.75 
4-[2-O-11Z-octadecenoyl-beta-glucopyranosyl]-

4,4’-diapolycopene-4,4’-dioat acid 
C54H78O10 887.5675 

14. 10.87 
6-[9,10,11-Trihexoxy-2,12-bis-(5-oxohexoxy)-

triphenylen-2-yl]-oxyhexan-2-one 
C54H78O9 871.5731 

 

Table 4. In vitro antiplasmodial activities of crude extract of root wood bajakah husk combine with Bio Coil Plus 

Dose 

(µg/mL) 

Parasitemia 

± SD 

Persentase 

Penghambatan (%) 

IC50 

(µg/mL) 

Kontrol 6.82±0.79  

48.54 

0.98 7.59±0.93 -11.27 

1.95 6.23±0.14 8.59 

3.91 6.72±0.95 1.39 

7.81 6.16±0.23 9.69 

15.63 7.63±0.27 -11.86 

31.25 6.13±0.13 10.18 

62.5 5.01±1.42 26.48 

125 0 100 

250 0 100 

500 0 100 
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Table 5. In vitro antiplasmodial activities of crude extract of root bark bajakah husk combine with Bio Coil Plus 

Dose 

(µg/mL) 

Parasitemia 

±SD 

Persentase 

Penghambatan (%) 

IC50 

(µg/mL) 

Kontrol 0.79  

30.01 

0.98 1.74±4.06 4.06 

1.95 0.57±11.05 11.05 

3.91 0.80±3.46 3.46 

7.81 1.88±5.86 5.86 

15.63 2.05±16.56 16.56 

31.25 0.04±83.52 83.52 

62.5 0 100 

125 0 100 

250 0 100 

500 0 100 
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Figure 1. The structures of these bajakah root plant compounds 
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