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Introduction 

Hypertension is a cardiovascular disease that affects 
34.1% of the population, based on data from the 
Indonesian Ministry of Health in 2018. The prevalence 
of hypertension in Indonesia in 2004 was around 13.4-
14.6%, and in 2008 it increased to 16-18% (Riskesda, 
2018). In people aged 18 and over, its prevalence was 
around 31.7% in 2007, 32.5% in 2012 and then 
decreased by 5.9% in 2013 (World Health Organization, 
2012). Hypertension is a condition where the systolic 
pressure is equal to or higher than 140 mmHg, and the 
diastolic pressure or diastolic blood pressure is more 
than 90 mmHg (Kumar et al., 2014). 

Matoa leaves contain quercetin-3-O-rhamnoside and 
kaemferol-3-O-rhamnoside (Suedee, Tewtrakul & 
Panichayupakaranant, 2013). These compounds are 
thought to be responsible for ACE inhibition in matoa 

leaves. The mechanisms that occur in ACE inhibitors 
can be used as a reference for the inhibitory 
mechanisms that occur in plant compounds. It is 
possible that the matoa leaves may be able to act as a 
hypertension drug (Suedee, Tewtrakul & 
Panichayupakaranant, 2013).  

Extracts and fractions taken from matoa leaves have 
antihypertensive activity with an effective dose of 
150mg/kg body weight (bw) (Purwidyaningrum, 
Sukandar & Fidrianny, 2017). In another study, an 
extract dosage of 300 mg was able to reduce blood 
pressure, and the best fraction of 30 mg ethyl acetate 
fraction induced by angiotensin II was able to reduce 
systolic, diastolic and mean blood pressure, as well as 
decrease the heart rate of male Wistar rats (Elisa, 
2019). The classification of hypertension drugs is 
divided based on the mechanism by which they work, 
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including diuretics, sympatholytic drugs, and 
vasodilators that inhibit angiotensin action and 
production (Dipiro et al., 2017). Angiotensin receptor 
blockers (ARBs) work by preventing angiotensin II from 
binding to its receptors (AT1), which causes 
aldosterone elimination and vasoconstriction. This is 
then responsible for natriuresis and diuresis, which 
leads to a decrease in blood pressure (Kumar et al., 
2014). 

The aim of this research was to determine which matoa 
leaf extract and fraction (Pometia pinnata) can reduce 
angiotensin I level in angiotensin II-induced rats. 

 

Materials and method 

To begin with, 500g of matoa leaf powder was weighed 
and then put into a maceration vessel. Following this, 
96% of ethanol was added using a 1:10 ratio (500 g of 
powder: five litres of ethanol). The matoa leaf powder 
was soaked in 3.75 parts (375 L) of 96% ethanol solvent 
before being covered and stored at room temperature 
for five days. It was protected from direct sunlight and 
shaken three times a day. After five days, the solution 
was filtered using a flannel cloth, and the maceration 
vessel was rinsed using the remaining 1.25 parts (125 L) 
of 96% ethanol solvent. It was then filtered again with 
the added solvent, using a flannel cloth and filter paper. 
The maceration results were then collected, and the 
waste was separated (Park et al., 2014). These results 
were concentrated using a rotary evaporator at a 
temperature of 40oC to obtain a thick extract. The 
following formula was used in order to calculate the 
percentage yield.  

Fractionation was carried out using the liquid-liquid 
extraction method. 15g of thick ethanol matoa leaf 
extract was dissolved in 96% ethanol solvent until 
mixed. The water and n-hexane solvent (1:1) were then 
added through separated funnels, and the solution was 
shaken and left standing. The n-hexane fraction was the 
filtrate at the top, and the water fraction was the 
filtrate at the bottom. The n-hexane fraction was 
separated, and the water fraction was collected. The 
resulting solution was concentrated using a rotary 
evaporator at a temperature of 50⁰C. This treatment 
was repeated three times. 

The animal subjects used in this study were white male 
Wistar rats. The rats were left to acclimatise to their 
surrounding environment for one week, and then they 
were weighed. In this study, 21 rats were used, and 
they were classified into seven test groups, with each 
test group consisting of three rats. The grouping of the 
test animals occurred as follows: 

Group I was the normal control, group II was the 
negative control (CMC-Na 1%), group  III was the 
positive control (Irbesartan), group IV was given matoa 
leaf extract with 60 mg/200g body weight ratio, Group 
V was given 2.34 mg/g fraction of n-hexane, Group VI 
was given ethyl acetate fraction 9.54 mg/200g ethyl 
acetate fraction, and Group VII was given water fraction 
7.98 mg/200g water fraction.  

Plasma was taken and added to 
ethylenediaminetetraacetic acid (EDTA), which acted 
as an anticoagulant and was then centrifuged for 15 
minutes. After this, the angiotensin I levels were 
measured using an enzyme-linked immunosorbent 
assay (ELISA) cusabio kit using the indirect ELISA 
technique. 

The differences in each group before and after 
treatment were analysed by means of a correction test. 
Statistical analysis was performed using one-way 
analysis of variance (ANOVA) followed by Tukey's 
posthoc for parametric tests.   

Where Ac is the absorbance of the control and As is the 
absorbance of the sample. 

The IC50 calculation was obtained from the linear 
regression equation after calculating the percentage of 
inhibition of α-amylase enzyme activity of the test 
material with a concentration range of 2.5 mg/ml, 5 
mg/ml, 7.5 mg/ml, and 10 mg/mL. To compare 
treatments, analysis of variance (ANOVA) was used, 
and p < 0.05 was considered as statistically significant, 
alongside the Tukey Post-Hoc Test significance and 95% 
confidence interval. Linear regression measured the 
median inhibitory concentration (IC50) to determine the 
inhibitory activities of α-amylase. IBM SPSS statistic 
version 22 was used for statistical analysis. 

 

 

Figure 1: Total of AUC 
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Table I: The average angiotensin I level  

RAA1L = Reduce Activity Angiotensin 1 Level; *significant difference to negative control < 0,05 

 

Results and discussion 

The results obtained in Table I indicate an increase in 
angiotensin I level after angiotensin II (T1) induction 
and a decrease after T1 and T2 treatment. 
Measurements of angiotensin I levels were carried out 
before therapy (T0), 14 days after the angiotensin I 
induction period (T1), during the seven days of therapy 
(T2) and during the seven days following the therapy 
period (T3) for a total of 28 days of treatment.  The area 
under curve (AUC) is the concentration of test 
preparation in blood plasma at different time intervals. 
The AUC in this study (Table I) was the total AUC of the 
average reduction in angiotensin I level over time 
intervals of T1 (day 14), T2 (day 21), and T3 (day 28). 

The positive group, extract group, n-hexane fraction 
group, ethyl acetate fraction group, and water fraction 
group were significantly different from both the normal 
and negative groups. Giving matoa leaf fractions and 
extracts to male Wistar rats induced with angiotensin II 
could reduce their angiotensin I levels. The water 
fraction (7.98 mg/200g) and the positive control 
(Irbesartan) both similarly reduced angiotensin I levels. 

The percentage reduction of angiotensin I levels in the 
treatment group was thought to be due to the chemical 
contents of the matoa leaves, namely flavonoids 
(quercetin) and triterpenoids/saponins. Quercetin can 
affect the renin-angiotensin-aldosterone system 
(RAAS), so it is thought to reduce both angiotensin I 
levels and hypertension symptoms in the rats that were 
induced with angiotensin II (Larson, Symons & Jalili, 
2010). The use of 96% ethanol solvent is presumed to 
attract all the compounds from the matoa leaf extract. 
Ethanol is a very effective polar and non-polar solvent 
that can dissolve compounds, such as flavonoids, 
triterpenoids, and saponins. 

The ethyl acetate fraction group showed a 23.6% 
decrease in angiotensin I level, which was close to the 
24.8% decrease in the positive group. The matoa leaf 

extract group showed a decrease in 17.2% angiotensin 
I levels, which was close to the 20.2% decrease in the 
positive group. 

 

Conclusion 

Giving matoa leaves or leaf extracts to male Wistar rats 
induced with angiotensin II can reduce their 
angiotensin I levels. The water fraction (7.98 mg/200g) 
reduced angiotensin I levels which was the same result 
that was produced by the positive control (Irbesartan). 
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