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INTRODUCTION 

Non-communicable diseases are one 

of the biggest health challenges today and 

have become a global concern in both 

developing and developed countries, one of 

which is diabetes mellitus. One of the goals of 

the SDGs is to ensure universal quality health 

coverage, including prevention and 

treatment of communicable and non-

communicable diseases. Diabetes prevalence 

is an important indicator for non-

communicable diseases. This goal includes 

prevention, diagnosis, treatment, disease 

control, and reduction of disease risk factors. 

(1). 

Data from the International Diabetes 

Federation (IDF) estimates that the 

prevalence of diabetes in people aged 20-79 

years in 2019 reached 9.3% (463 million 

people) and increased in 2021 to 10.5% 

(536.6 million people), and is predicted to 

continue to increase to 12.2% (783.2 million) 

in 2045. IDF also projects the number of 

people with diabetes in the population aged 

20-79 years in several countries in the world 

that have identified the countries with the 

highest number of sufferers, namely China, 
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India, Pakistan and the United States in the 

top 4 with 140.87 million sufferers, 74.19 

mi l l ion , 32.96 million and 32.22 million and 

Indonesia ranks fifth with 19.47 million cases 

with a prevalence of 10.6%. (2). It is 

predicted that the prevalence in Indonesia 

will continue to increase to 11.3% by 2030 

and 11.7% by 2045 and the disease is one of 

the causes of death in Indonesia. (4). 

Type-2 diabetes mellitus (T2DM) is a 

long-standing or chronic disease 

characterised by high or above normal blood 

sugar (glucose) levels due to insulin 

resistance or glucose build-up in the blood. 

Most cases of diabetes mellitus, about 85% - 

95% of the total population affected by the 

disease, occur in type 2 diabetes mellitus. 

(3).  

Data from the Kendari City Health 

Office shows that the prevalence of diabetes 

mellitus cases in 2018 was 0.8% and 

increased to 1.6% in 2022. Puskesmas Poasia 

is the health centre with the most cases of 

diabetes mellitus in Kendari City. Data from 

the Kendari City Health Office Poasia 

Puskesmas in 2021 found an Incident Rate of 

105 per 100,000 population, an increase of 

127 per 100,000 population in 2022. 

People with diabetes mellitus require 

treatment throughout their lives to reduce 

symptoms, prevent disease progression and 

prevent complications from developing. (5). 

The rapidly increasing incidence of type 2 

diabetes highlights the need for effective 

therapy. Diabetes management involves 

pharmacological (drugs and insulin) and non-

pharmacological (diet and exercise) 

approaches, as well as alternative therapies 

using medicinal plants to lower blood sugar 

levels. (6). 

The Moringa plant (Moringa 

oleifera), known as the "miracle tree", has 

amazing health benefits, including lowering 

blood sugar levels. (7). In addition to its 

medicinal properties, Moringa also contains 

proteins, vitamins, minerals, and has 

antifungal, antiviral, antidepressant, and 

anti-inflammatory properties that are 

important for human health. (8)(9). 

Various processed products made 

from moringa leaves have been developed 

to improve nutritional quality and food 

durability. (10). Technological developments 

have led to the processing of moringa in 

capsule form for easy consumption. 

Differences in moringa processing, both 

traditional and modern, will result in 

different effects on the composition and 

interaction of these capsules in the body 

(11). (11). 

METHODS  

This study is a research Analytical 

Experiment, namely Quasi Experiment with 

the design of the non randomised control 

group pretest posttest design , to determine 

the effect of giving extracts and flour of 

Moringa leaves on lowering blood sugar 

levels. The intervention group in this study 

was patients with type 2 DM who were given 

moringa leaf extract and flour while the 

control group was patients with type 2 DM 

who were not given moringa leaf extract and 

flour and only took antidiabetic drugs. 

The population in this study were all 

PROLANIS participants who suffered from 

type 2 diabetes mellitus at Poasia Health 

Centre in 2023-2024 as many as 96 people. 

The sample of this study is the study 

population selected to be the subject of 

research, namely PROLANIS participants 

who suffer from type 2 DM at Puskesmas 

Poasia with 18 samples per group each. 

This study was analysed using 

statistical tests with two paired samples, one 
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way Anova and Pos Hoc tests using STATA 

software presented in tabular form.  

The ethics of this research were 

reviewed and accepted in licence number: 

03179/UN4.14.1/PT.01.04/2024. 

RESULTS 

Analysis of the mean change in GDP 

levels before and after the intervention was 

conducted to determine the effect of the 

intervention on the dependent variable and 

to answer the research question. Data 

analysis used paired t test on normally 

distributed data and Wilcoxon test on non-

normally distributed data. For data analysis 

in the moringa extract group, the data was 

not normally distributed.  

Table 1. Analysis of Changes in GDP Levels Before and After in the Three Groups 

Blood Sugar Levels Variables Mean ±SD P value 

Moringa Extract (n=18) Pre-Test 223,22 61,53 0,000 

Post-Test3 151,38 61,40  

Moringa flour (n=18) Pre-Test 222,88 45,99 0,000 

Post-Test3 176,44 50,03  

Control (n=18) Pre-Test 231,55 34,82 0,018 

Post-Test3 212,05 30,41  

In table 1. The results showed that in 

the moringa extract group, the average blood 

sugar level before the intervention was 

223.22 and after the intervention was 

151.38, with a p value of 0.000, which means 

H0 is rejected, indicating a significant 

difference between blood sugar levels before 

and after the intervention. In the moringa 

flour group, the results showed that the 

blood sugar level before the intervention was 

222.88 and after the intervention was 

176.44, with a p value of 0.000, which means 

H0 is rejected. In the control group, the 

results showed that the blood sugar level 

before the intervention was 231.55 and after 

the intervention was 212.05, with p=0.018.  

Table 2. One Way Anova Test Results 

Group n Difference between Pre-Test and Post-

Test Score 

P Value 

Mean ±SD 

Moringa Extract 18 -71,8 29,16  

Moringa Flour 18 -46,4 31,92 0,000 

Control 18 -19,5 31,88  

In table 2. obtained a value of p = 

0.000 so it can be concluded that there is a 

significant difference in the difference in GDP 

levels between the three groups so that 

further tests can be used to analyse which 

intervention has the most effect on reducing 

GDP levels. The further test used or Pos Hoc 

used is the Tukey Test because the results of 

normal data distribution analysis and 

significant anova results meet the 

requirements for this test. 

 

 

 

 

 

Table 3. Post Hoc Test 
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Group Std.Error P value 

Moringa Flour vs Moringa Extract 10,33 0,045 

Control vs Moringa Extract 10,33 0,000 

Control vs Moringa Flour 10,33 0,032 

In table 3. The Tukey test output results 

showed that there was a significant 

difference between the three groups. The 

comparison between Moringa flour and 

Moringa extract showed a statistically 

significant difference with a p value of 0.045. 

Meanwhile, the comparison between the 

control group and Moringa extract showed a 

highly statistically significant difference with 

a p value of 0.000. The comparison between 

the control group and the moringa flour 

group also showed a statistically significant 

difference with a p value of 0.032. Of the 

three groups, it can be concluded that the 

group using moringa extract showed the 

most significant difference compared to the 

control group and moringa flour. 

 

DISCUSSION 

Based on table 1. Shows the test results 

of blood sugar levels in three different 

groups. The group receiving moringa extract, 

the group receiving moringa flour, and the 

control group. Each group consisted of 18 

subjects. Measurements were taken before 

(pre-test) and after (post-test) the 

intervention. In the moringa extract group, 

the average pre-test value of blood sugar 

levels was 223.22 mg/dL with a standard 

deviation (SD) of 61.53 after the post-test, 

the average blood sugar level dropped to 

151.38 mg/dL with an SD of 61.40 with a P-

value of 0.000 which indicates that the 

decrease in blood sugar levels that occurred 

was highly statistically significant.  

The moringa flour group pre-test average 

blood sugar level was 222.88 mg/dL with SD 

45.99 after the post-test average blood 

sugar level decreased to 176.44 mg/dL with 

SD 50.03 with a P value of 0.000, indicating 

that the decrease in blood sugar levels that 

occurred was highly statistically significant.  

In the control group, the average pre-test 

value of blood sugar levels was 231.55 

mg/dL with SD 34.82 after the intervention, 

the average post-test value of blood sugar 

levels dropped to 212.05 mg/dL with SD 

30.41 with a p value of 0.018, indicating that 

the decrease in blood sugar levels that 

occurred was statistically significant. 

Based on the results, both moringa 

extract and moringa flour were effective in 

reducing blood sugar levels significantly 

compared to the control group. A greater 

reduction was seen in the group that 

received moringa extract compared to the 

group that received moringa flour, as 

indicated by a lower blood sugar level in the 

moringa extract group (151.38 mg/dL) 

compared to the moringa flour group 

(176.44 mg/dL). 

Moringa oleifera leaves are rich in various 

nutrients and phytochemicals that have 

been shown to potentially lower blood sugar 

levels (12). These leaves are commonly 

consumed as vegetables and nutritional 

supplements, making them easily accessible 

for potential health benefits. Moringa 

oleifera leaves contain various bioactive 

compounds such as polyphenols, flavonoids, 
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and alkaloids, which have shown anti-

diabetic properties (13). 

Phytochemicals found in Moringa oleifera 

leaves may help improve insulin sensitivity, 

reduce insulin resistance, and regulate 

glucose metabolism, all of which are 

important factors in managing diabetes and 

hyperglycaemia. (13). 

This study is in line with the results of 

research by S Yasaroh et al that the 

administration of moringa leaf extract at a 

dose of 200 mg/kg body weight is effective 

in reducing blood glucose levels significantly 

in diabetic rats. On days 14 and 21 post-

treatment, the control group showed 

significant differences compared to the 

groups that received different doses of 

extracts. (14). 

Moringa leaf extract consists of tannins, 

saponins, steroids, terpenoids, flavonoids, 

alkaloids, glucosinolates, proteins, as well as 

vitamins A, E, and C, amino acids, and 

polyphenols. (15). As stated by 

Bhattacharya, et al. the antidiabetic 

properties of flavonoids, phenols, and 

glucosides derive from their capacity to 

inhibit the formation of glycation end 

products induced by monosaccharides, 

thereby reducing protein glycation. 

Functioning as antioxidants, flavonoids 

fortify pancreatic β-cells against excessive 

ROS, consequently leading to a decrease in 

blood glucose levels (16). 

The results of this study are also in line 

with the results of a study by Abdul Munim, 

et al that the administration of moringa leaf 

flour given for 25 days at a dose of 2x1 1000 

(mg / day) with the results of GDP 

measurements in the intervention group 

before and after treatment showed a p value 

of 0.000, with a difference value of -20.2, it 

is said that there is a significant difference 

between fasting blood glucose before 

treatment and after treatment in the 

intervention group. (17). 

Gopalakrishnan, et al explained that 

flavonoids, functioning as antioxidants, serve 

as scavengers of mitochondria-derived ROS, 

thereby protecting β-pancreatic cells. Based 

on their antioxidant attributes, flavonoids 

reduce ROS, thereby protecting β-pancreatic 

cells from harm. Carbohydrates undergo 

hydrolysis into monosaccharides by α-

glucosidase in the small intestine before 

being absorbed. Through the inhibition of α-

glucosidase enzyme in carbohydrate 

absorption, flavonoids induce a decrease in 

blood glucose levels. (18). 

The presence of flavonoids in Moringa 

leaves, mainly in the form of quercetin, 

facilitates the reduction of blood glucose 

levels through antioxidant mechanisms. 

Quercetin not only inhibits glucosidase 

activity in vitro but also complements insulin 

function AMP-activated protein kinase 

(AMPK) activation by quercetin promotes 

decreased oxidative stress and increased 

glucose uptake among rats. Consequently, 

increased AMPK activity enhanced GLUT-4 

transcription and translation, culminating in 

amplified glucose uptake facilitated by 

insulin and, in turn, decreased blood glucose 

levels in the organism (19). 

Based on table 2. The results of the one-

way anova test found that the extract group 

showed a difference in the mean value 

(mean) of the pre-test and post-test of -71.8 

with a standard deviation (SD) of 29.16. The 

difference in negative values indicates a 

significant decrease in post-test results 

compared to pre-test. The Moringa leaf flour 

group showed a mean difference of -46.4 
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with a standard deviation of 31.92. Although 

it also showed a significant decrease, the 

magnitude of the decrease was smaller than 

the moringa extract group. The control 

group showed a mean difference of -19.5 

with a standard deviation of 31.88. This 

decrease was much smaller than the other 

two treatment groups. The test results 

obtained a p value of 0.000 which means 

that there is a difference between the three 

intervention groups of moringa leaf extract, 

moringa leaf flour and the control group, so 

further tests can be used to analyse which 

intervention has the most effect on changes 

in GDP levels. The further test used or Pos 

Hoc used is the Tukey Test. 

Based on table 3. Tukey test results, flour 

vs moringa extract comparison results 

showed that there was a statistically 

significant difference between the moringa 

flour and moringa extract groups with a p 

value of 0.045. The standard error of 10.33 

shows the variation in the difference data 

between these two groups. The results of 

the comparison between the control group 

and moringa extract showed a highly 

statistically significant difference with a p 

value of 0.000. This indicates that the 

moringa extract had a significantly greater 

effect than the control group. The standard 

error remained the same at 10.33. The 

comparison between the control group and 

moringa flour also showed a statistically 

significant difference with a p value of 0.032. 

This indicates that moringa flour also has a 

significant effect compared to the control 

group, although not as great as moringa 

extract. 

Both processed forms of moringa showed 

significant effects in reducing blood sugar 

levels, moringa extract was more effective 

than moringa flour. This may be due to the 

higher concentration of bioactive 

compounds or better bioavailability in the 

extract form. Flavonoid compounds which 

are bioactive compounds in moringa leaves 

have shown insulin-resistant antidiabetic 

activity. Quercetin (about 50% of total 

flavonoids) and kaempferol, the main 

bioactive flavonol compounds, have similar 

chemical structures, so they have similar 

biological activities and can work 

synergistically. According to in vitro and in 

vivo studies, these two compounds can 

lower blood glucose levels by increasing 

insulin production, improving its sensitivity, 

and reducing the activity of the enzyme 

amylase glucosidase. Studies also show that 

quercetin increases sodium-glucose 

cotransporter 2 (SGLT2) receptors, while 

kaempferol increases glucose transporter 4 

(GLUT4) based on in silico studies. (20). 

These results are also supported by 

phytochemical tests conducted on both 

products that antioxidant compounds with 

units of %DH in moringa leaf flour are 97.22 

and moringa leaf extract is 96.98. Flavonoid 

compounds in moringa leaf flour with ppm 

units of 245 while in moringa leaf extract of 

301. Polyphenol compounds in moringa leaf 

flour amounted to 0.093 while in moringa 

extract amounted to 0.10. 

The results of the study are in line with a 

study conducted by Sonia Gómez-Martínez, 

et al, which showed that there were clear 

differences between groups in changes in 

fasting blood glucose (FBG) and glycated 

haemoglobin (HbA1c) levels. During the 

intervention, the group using MO (Moringa 

oleifera) had decreased FBG and HbA1c, 

while the group using PLC (placebo control) 
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had increased FBG and HbA1c in prediabetic 

subjects. (21). 

Based on the results of research 

conducted by Setyani, et al, conducted in 

vitro tests that Moringa oleifera leaf extract 

can be used as a drug to reduce blood sugar 

levels. This activity occurs because the 

methanol extract inhibits amylase enzyme 

with effectiveness (IC50 8.217 ± 0.792 

µg/mL) and hexane extract also inhibits the 

same enzyme (IC50 9.397 ± 0.298 µg/mL). 

Although this value was slightly weaker than 

the positive control drug acarbose (IC50 

0.036 ± 0.001 µg/mL), the leaf extract was 

still effective. In addition, the extract also 

inhibited glucosidase enzyme (IC50 19.36 ± 

2.43 µg/mL) and lipase enzyme from the 

pancreas (IC50 123.34 ± 3.89 µg/mL), which 

play a role in diabetes risk. (22). 

Based on in vivo tests conducted on 

diabetic rats and mice, M. oleifera leaf 

extract significantly increased the ability of 

pancreatic cells to secrete insulin. This was 

corroborated by a study that found a dose-

dependent increase in insulin sensitivity in 

diabetic rats. (20). 

This study is also in line with a study 

conducted by Joan R Ilagan, et al found that 

the combination of Moringa and metformin 

significantly reduced fasting blood glucose in 

alloxan-induced diabetic rats. (23). Other 

studies have also shown that M. oleifera 

effectively reduces blood glucose levels in 

human and animal studies, with human trials 

primarily using the powdered leaf form and 

animal studies using water or ethanol-based 

extracts (15). (15). 

CONCLUSIONS 

There is a difference in blood sugar 

levels between the moringa extract group, 

moringa flour group and the control group in 

patients with type 2 diabetes mellitus in the 

Poasia Puskesmas working area of Kendari 

City p (0.000). Based on the post hoc test, 

the most significant decrease in blood sugar 

levels was the moringa extract group. 
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