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ABSTRACT 

 
Malaria is an disease caused by Plasmodium genus and transmitted by female Anopheles mosquitoes via bites. The occurrence 

of antimalarial drug resistance in various places, such as Chloroquine and Artemisinin Combination Therapy, be a challenge for 

researchers to find new herbal and effective alternative antimalarial drugs. Pandan Wangi roots (Pandanus amaryllifolius Roxb.) 

contain compounds with antimalarial properties. This study aims to determine the effect of Pandan Wangi roots ethanol extract at 

doses of 1, 100, and 1,000 mg/kgBW (Body Weight on the degree of Plasmodium berghei parasitemia in vivo. This study employs an 

experimental in vivo method using the Post-Test Only Controlled Group Design. Sample of 24 mice were divided into one negative 

control group and three treatment groups. The data analysis technique employed is One Way ANOVA and Post Hoc Test. In this study, 

the mean degree of parasitemia in negative control group was 32.60%, treatment group with dose of 1 mg/kgBW was 22.27%, treatment 

group with dose of 100 mg/kgBW was 18.49%, and treatment group with dose of 1,000 mg/kgBW was 14.88%. The One Way 

ANOVA analysis resulted in p-value of 0.001, which is < 0.05, indicating a significant difference in the average degree of parasitemia 

among the three treatment groups. Thus, the effect of Pandan Wangi roots ethanol extract has antimalarial activity. Administration 

dose of 1,000 mg/kgBW proved to be the most effective in suppressing the growth of Plasmodium berghei parasitemia. 
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INTRODUCTION 

 

Malaria is an disease caused by Plasmodium genus and 

transmitted by female Anopheles mosquitoes via bites.1 It 

has become one of the most severe infectious diseases, 

threatening nearly half of the world's population, 

particularly in regions like Africa.2 As a result, malaria 

poses a life-threatening risk and a significant global health 

threat. Annually, approximately two billion people are at 

risk of contracting malaria.3 Looking at malaria elimination 

in Indonesia, none of the provinces in the eastern part of the 

country has achieved elimination. Papua has the highest 

Malaria Morbidity Rate (Annual Parasite Incidence/API) at 

52.99 per 1,000 population.4 Symptoms of this disease 

include fluctuating fever, chills, diaphoresis, myalgia, 

nausea, vomiting, headache, muscle pain, and stiffness.5 

Resistance to antimalarial drugs, such as chloroquine, 

has been observed in most parts of the world, including 

Africa.6 Resistance to artemisinin in Plasmodium sp 

infections7 presents a challenges for researchers to discover 

new and effective selective antimalarial drugs.8 

Given the reality of resistance to chloroquine and 

artemisinin, efforts are needed to develop new herbal 

alternative antimalarial drugs. One such attempt involves 

using the pandan wangi plant (Pandanus amaryllifolius 

Roxb.), which is readily available in tropical and subtropical 

regions like Indonesia. This plant is known for its pleasant 

fragrance, containing chemical compounds such as 

alkaloids, saponins, steroids, flavonoids, terpenoids, tannins, 

polyphenols, and coloring agents.9 

 

MATERIALS AND METHODS 

 

This study employs an experimental in vivo method using 

the Post-Test Only Controlled Group Design conducted from 

March to August 2023. The sample used in this study 

consisted of 24 male Balb/c strain mice that had been 

infected with Plasmodium berghei. The selection of these 

mice was based on inclusion requirements, specifically 

healthy male Balb/c strain mice weighing 25-30 grams and 

aged approximately 2-3 months. Exclusion criteria included 

mice that died or went missing. After meeting the criteria, 

the mice were divided into one negative control group and 

three treatment groups. The negative control group received 

distilled water and ethanol. In contrast, the three treatment 

groups were given ethanol extract suspension of pandan 

wangi roots at doses of 1 mg/kgBW, 100 mg/kgBW, and 

1,000 mg/kgBW, respectively. The antimalarial activity in 
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this study was measured by calculating the percentage of 

parasitemia in each mice samples infected with Plasmodium 

berghei using The Peters' 4-day suppressive test method. 

The research involved the utilization of Plasmodium 

berghei, which was acquired from the Department of 

Parasitology, Faculty of Medicine at Universitas Udayana. 

This study has obtained ethical clearance with the number 

786/UN14.2.2.VII.14/LT/2023 issued by the Research 

Ethics Commission (KEP) of the Faculty of Medicine, 

Universitas Udayana. 

 

Preparation of Ethanol Extract from Pandan Wangi 

Roots (Pandanus amaryllifolius Roxb.) 

 

Fresh pandan wangi roots are cleaned thoroughly using 

running water. Subsequently, they are blended until they 

turn into powder. A total of 1 kg of pandan wangi root 

powder is then filtered or sieved again to obtain a finer 

powder, which is then dried at room temperature for 8 days 

(with an indicator of water content <10%).9 The dried 

powder sample is then macerated with 80% ethanol for 1 

day. It is shaken for 3 hours using a shaker at a speed of 120 

rpm. Afterward, it is filtered to get the filtrate and 

concentrated using a rotary evaporator to obtain a 

concentrated extract.10 The extract is administered to the 

treatment groups according to the predetermined daily doses 

for 4 consecutive days (H0-H3) using a probe. 

 

 

Preparation and Grouping of Test Animals 

This study utilized a sample of 24 male Balb/c strain 

mice that had been infected with Plasmodium berghei, each 

weighing between 25-30 grams and aged approximately 2-3 

months. All mice must meet the inclusion criteria. The total 

number of cages required corresponds to the number of 

mice groups, which is four cages, with each cage housing 

six mice. Each mice is labeled differently for easy 

identification during the research. The mice are divided into 

one group as the negative control (K) and three as treatment 

groups (P1, P2, P3) with their respective predetermined 

doses. 

Plasmodium berghei is first propagated within the 

bodies of 5 donor mice and left undisturbed for 2-3 days. If 

the parasitemia level in the donor mice reaches >10%, they 

can be inoculated or transferred to the test mice. The 

inoculation process is carried out intraperitoneally with a 

volume of 0.2 cc.11 The negative control group (K) was 

given distilled water and ethanol. In contrast, the treatment 

groups (P1, P2, and P3) were administered ethanol extract 

of pandan wangi roots at doses of 1 mg/kgBW, 100 

mg/kgBW, and 1,000 mg/kgBW, respectively. The extract is 

administered orally to the mice for 4 days (H0-H3) using a 

probe. 

 

Preparation of Thin Blood Smears and Observation of 

Parasitemia Degree 

The observation of parasitemia degree was conducted 

by preparing thin blood smears. A drop of blood is collected 

from the mice's tail, and the smear is fixed with methanol 

and then air-dried. After air-drying at room temperature, the 

smear is stained with 10% Giemsa for 30 minutes, followed 

by washing with running water and air-drying again at room 

temperature. The examination of thin blood smears is 

conducted utilizing a light microscope at a magnification of 

1,000 times. The calculation of the percentage of 

parasitemia is done by tallying the count of Plasmodium 

berghei-infected erythrocytes per 1,000 erythrocytes.12 

Subsequently, the percentage of parasitemia and the 

inhibition percentage of the test substance against parasite 

growth are calculated using the following formula:13 

 

 
 

 
 

- Xp (Parasitemia of treatment group) =  

% Parasitemia of treatment group (dn – d0) 

- Xk (Parasitemia of control group) =  

% Control parasitemia (dn – d0) 

- [(Xp/Xk) x 100% = Percentage Parasite Growth 

- (dn – d0) = Percentage parasitemia on day-n minus 

percentage parasitemia on day-zero 

 

Data Analysis 

The data in this study were analyzed using the 

Software Statistical Package for the Social Science (SPSS) 

version 26. The data analysis tools in this research are as 

follows: 

1. To determine the antimalarial activity of ethanol 

extract of pandan wangi roots (Pandanus 

amaryllifolius Roxb.), a descriptive analysis was 

conducted. 

2. To assess the differences in parasitemia levels for 

doses of 1 mg/kgBW, 100 mg/kgBW, and 1,000 

mg/kgBW of ethanol extract of pandan wangi roots 

(Pandanus amaryllifolius Roxb.) compared to the 

negative control group, a two-sample mean difference 

test was employed. This was carried out using Post 

Hoc Test through Tukey analysis at a significance 

level (α) of 5%. 

3. To examine the differences in parasitemia levels 

among doses of 1 mg/kgBW, 100 mg/kgBW, and 

1,000 mg/kgBW of ethanol extract of pandan wangi 

roots (Pandanus amaryllifolius Roxb.), a One-Way 

Analysis of Variance (One Way ANOVA) was utilized 

at a significance level (α) of 5%. The One Way 

ANOVA test requires two assumptions, namely the 

normality of distribution and the homogeneity of 

variances. Therefore, before conducting the One Way 
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ANOVA test, the Shapiro-Wilk test was utilized to 

assess normality, while Levene's test was employed for 

checking homogeneity of variance. 
  

RESULT 

Antimalarial Activity Test 

Observation of antimalarial activity was conducted by 

measuring the degree of parasitemia in each group, 

including K, P1, P2, and P3. The results of parasitemia 

degree measurements are presented in Table 1. 

From Table 1, it can be observed that the highest 

average parasitemia occurred in the negative control group 

(K), reaching 32.60% with a parasite inhibition percentage 

(suppression) of 0.00%. In contrast, the lowest average 

parasitemia occurred in treatment group 3 (P3), amounting 

to 14.88% with a parasite inhibition percentage 

(suppression) of 54.36%. 

 

Table 1. Results of Antimalarial Activity in Each Group 

Group 

Antimalarial Activity 

% Parasitemia 

± S.D. 
% 

Suppression 

Control (-) 32,60 ± 9,06  0,00 

Treatment 1 22,27 ± 3,56 31,69 

Treatment 2 18,49 ± 1,85 43,28 

Treatment 3 14,88 ± 1,66 54,36 

 

Examining mice blood smears involves observing red 

blood cells infected by Plasmodium berghei parasites 

through a microscope at a magnification of 1,000x. This is 

done to calculate the degree of parasitemia in each mice. 

The results of blood smears in the negative control 

group (K), treatment 1 (P1), treatment 2 (P2), and treatment 

3 (P3) are presented in Figures 1A, 1B, 1C, and 1D. Figures 

with arrow indicators point to mice’s red blood cells 

infected with Plasmodium berghei. 

 

 
Figure 1A. Erythrocytes infected with Plasmodium berghei 

in the negative control group (K). 

 

 
Figure 1B. Erythrocytes infected with Plasmodium berghei 

in treatment group 1 (P1). 

 

 
Figure 1C. Erythrocytes infected with Plasmodium berghei 

in treatment group 2 (P2). 

 

 
Figure 1D. Erythrocytes infected with Plasmodium berghei 

in treatment group 3 (P3). 
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Normality Test 

The normality test used in this study is the Shapiro-

Wilk test, with the rationale that the sample size in this 

research is only 24 (less than 50).14 Based on the results of 

the Shapiro-Wilk test, as shown in Table 2, a p-value > 0.05 

was obtained. Therefore, it can be concluded that the degree 

of parasitemia in all four groups follows a normal 

distribution. 

 

Table 2. Results of Normality Test using Shapiro-Wilk Test 

Group Sample 

(n) 

Statistics df p-

value 

Control (-) 6 0,875 6 0,249 

Treatment 1 6 0,928 6 0,563 

Treatment 2 6 0,951 6 0,751 

Treatment 3 6 0,823 6 0,094 

 

Homogeneity Test 

The test used to determine homogeneity in this study is 

Levene's test of homogeneity of variance, and the test 

results with a p-value > 0.05 can be observed in Table 3. It 

can be concluded that the variance of parasitemia degree in 

Treatment 1, Treatment 2, and Treatment 3 is homogeneous. 

 

Table 3. Homogeneity Test 

Variable Levene (Sig.) 

Parasitemia Degree 0,111 

 

Mean Difference Test between Negative Control and 

Each Treatment 1, Treatment 2, and Treatment 3 

 

Based on the Post Hoc Test with Tukey analysis in 

Table 4, a p-value < 0.05 was obtained. Therefore, it can be 

concluded that there is a significant difference in the mean 

value of parasitemia degree between the negative control 

group and treatments 1, 2, and 3. 

 

Table 4. Results of Tukey Analysis between Negative 

Control and Treatment 1, Treatment 2, and Treatment 3 

Groups 
Mean 

Difference 
p-value 

K vs P1 10,33 0,010 

K vs P2 14,11 0,001 

K vs P3 17,71 0,000 

 

One Way Analysis of Variance (one way ANOVA) 

In one-way ANOVA analysis, there are two 

assumptions that must be fulfilled, namely that the data is 

normally distributed and has equal variances. In this study, 

both assumptions have been met, allowing the one-way 

ANOVA analysis to proceed. Based on the results of the 

one-way ANOVA test, a p-value < 0.05 was obtained. 

Therefore, it can be concluded that there is a significant 

difference in the mean value of parasitemia degree among 

treatment 1, 2, and 3. The results of the One-Way ANOVA 

test can be observed in Table 5. 

 

Table 5. One-Way ANOVA Test 

 Sum of 

Squares 

df Mean 

Square 

Sig. 

Between 

Groups 

163,791 2 81,895 0,001 

Within 

Groups 

94,181 15 6,279  

Total 257,972 17   

 

Post Hoc Test 

 

Based on Table 6, the p-value (P1 vs P2) is < 0.05, 

indicating a significant difference in the mean parasitemia 

degree between treatment 1 and treatment 2. Similarly, the 

p-value (P1 vs P3) is < 0.05, signifying a significant 

difference in the mean parasitemia degree between 

treatment 1 and treatment 3. On the other hand, the p-value 

(P2 vs P3) is > 0.05, suggesting that the mean parasitemia 

degree between treatment 2 and treatment 3 is same, or there 

is no significant difference. 

 

Table 6. Results of Tukey Analysis on the Mean 

Parasitemia Degree among Treatment 1, Treatment 2, and 

Treatment 3 

Groups Mean Difference p-value 

P1 vs P2 3,78 0,049 

P1 vs P3 7,38 0,000 

P2 vs P3 3,61 0,061 

 
 
DISCUSSION 

The results of this study indicate that the administration 

of ethanol extract from pandan wangi roots (Pandanus 

amaryllifolius Roxb.) has been proven to have an inhibitory 

effect on the growth of Plasmodium berghei in male Balb/c 

mice. The administration of ethanol extract from pandan 

wangi roots in treatment 3 (P3) with a dose of 1,000 

mg/kgBW has been proven to be the most effective in 

suppressing the parasitemia growth of Plasmodium berghei. 

The ethanol extract of pandan wangi roots (Pandanus 

amaryllifolius Roxb.) administered to male Balb/c mice, 

which were already infected with Plasmodium berghei 

parasites, contains alkaloid compounds with 

lactone/alkaloid lactone groups9 compounds have been 

proven to have antimalarial activity when tested against 

Plasmodium falciparum in vitro.15 Theoretically, the lactone 

alkaloid have potential as antimalarials and their mechanism 

of action is similar to the aminoquinoline antimalarial 

drugs.9 Lactone alkaloids are among the alkaloids present in 

pandan wangi extract. These alkaloids act as antimalarials 

by inhibiting the detoxification of parasite haem in the food 
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vacuole, as well as acting as blood schizonticides and 

gametocides.16 Alkaloids are also known as compounds that 

can influence the immune system, acting as 

immunostimulants.9 In addition to alkaloids, pandan wangi 

root extract is also proven to contain active ingredients such 

as flavonoids, saponins, steroids, and terpenoids, which not 

only have the potential as antimalarial secondary 

metabolites but may also act as immunomodulators.15 

Another study conducted by Irmayanti and colleagues, 

in which they investigated the effectiveness of pandan 

wangi root extract as an antimalarial on the eosinophil 

counts with concentrations of 6.5%, 13%, and 26%, proved 

to reduce parasitemia levels more effectively than the 

negative control group, with average parasitemia degrees of 

10.6%, 9.4%, and 6.8%, respectively.16 Another study 

examining the effectiveness of pandan wangi root extract as 

an antimalarial on the neutrophil count was conducted by 

Sari and colleagues. They concluded that a concentration of 

26% pandan wangi root extract demonstrated the best 

antimalarial activity, characterized by a decrease in 

parasitemia levels and an increase in neutrophils.15 

Furthermore, supporting this research is a study by Mustofa 

and colleagues that investigated the effectiveness of 

methanol extract from pandan wangi roots on the 

lymphocyte count. The study concluded that the optimal 

extract concentration was 26%, exhibiting antimalarial 

activity with an 8.6% reduction in parasitemia levels.9 

Various herbal plants have been studied to prove the 

effectiveness of alkaloid compounds as antimalarials, such 

as papaya leaf extract (Carica papaya), guava leaf extract 

(Psidium guajava),17 merkubung leaf extract (Macaranga 

gigantea),18 gempol leaf extract (Nauclea orientalis L.),19 

and noni fruit extract (Morinda citrifolia L.).20 Based on the 

previous studies outlined above, it is evident that many 

herbal plants have the potential as antimalarials. 
 

CONCLUSIONS AND SUGGESTIONS 
 

Ethanol extract of pandan wangi roots (Pandanus 

amaryllifolius Roxb.) exhibits antimalarial activity. The 

highest average parasitemia degree occurred in the negative 

control group (K), reaching 32.60%, with a parasite 

inhibition percentage (suppression) of 0.00%. On the other 

hand, the lowest average parasitemia degree occurred in the 

mice of treatment group 3 (P3), at 14.88%, with a parasite 

inhibition percentage (suppression) of 54.36%. The 

administration of ethanol extract from pandan wangi roots 

(Pandanus amaryllifolius Roxb.) at a dose of 1,000 

mg/kgBW proved to be the most effective in suppressing the 

growth of Plasmodium berghei parasitemia. 

Further research on the effectiveness of doses of 

ethanol extract from pandan wangi roots (Pandanus 

amaryllifolius Roxb.) is needed. This is because, considering 

that the most effective dose in suppressing the growth of 

Plasmodium berghei parasitemia (administration of a dose 

of 1,000 mg/kgBW) in this study only achieved a 

suppression (parasite inhibition percentage) of 54.36%, it is 

hoped that a more effective dose with more significant 

suppression percentage than 54.36% can be identified 

through further research. 
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