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Abstraks  

Anemia decreases concentration in learning, decreases physical ability, work productivity, and thinking ability in 
adolescents. The purpose of this study was to prove the difference in effectiveness of the administration of Moringa 
oleifera leaf and honey to hemoglobin levels in anemia. This study used the true experimental design with the post 
test only control group design method, in 21 rats selected through random sampling technique divided into 3, namely 
7 moringa leaf extract groups, 7 honey groups, and 7 control groups. The variable measured in this study was the 
difference in hemoglobin levels after intervention. This study uses the independent statistical test T-test. The results 
of the study in all 100% treatment groups experienced a significant increase in hemoglobin levels with an average 
post test score for Moringa leaf extract 18.17 g / dl higher than honey supply with an average score of 17.57 g / dl. 
Based on the Independent T-test analysis, p-value = 0.016 was obtained so that there were differences in the 
effectiveness of Moringa leaf extract and honey on hemoglobin levels. While Moringa leaf extract was more  effective 
than honey in the treatment of iron deficiency anemia. It was because Moringa leaves contain iron compounds, vitamin 
C, and folic acid which can increase hemoglobin levels. Meanwhile, honey contains Fe minerals and is rich in vitamins 
which can increase the number of erythrocytes/Hb levels 
 
Keywords : Moringa leaf extract, Honey, Hemoglobin, White Rat 

 

 

 
 

INTRODUCTION  

The pattern of modern society tends to 

prefer instant and fast food that is considered 

effective and efficient so as to make life 

unhealthy. This condition risks becoming a 

predisposing factor for various health problems 

due to the lack of nutritional strength in the 

community, especially iron deficiency anemia. 

Decreasing iron intake makes hemoglobin levels 

decrease resulting in anemia. Iron is needed for 

the formation of hemoglobin which plays a role 

in the storage and transport of oxygen. Health 

problems due to nutrition in Indonesia besides 
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that are lack of calories, protein, vitamin A and 

iodine [1].  Functional anemia is associated with 

a decrease in the number of red cell mass so that 

it cannot fulfill the function of erythrocytes to 

carry sufficient amounts of oxygen to peripheral 

tissues (decrease in oxygen carrying capacity). 

Anemia is often suffered by people, both 

children, adolescents, pregnant women and the 

elderly [2].   

The anemia prevalence data obtained by two 

billion people in the world or more than 30% of 

the world population suffer from anemia, mainly 
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due to iron deficiency. The WHO SEARO 

Regional Office states that 25-40% of young 

women and 41% of non-pregnant women suffer 

from mild to severe iron deficiency anemia in 

Southeast Asia (WHO, 2014). Based on the 

results of the Indonesian Health Demographic 

Survey (IDHS) in 2012, it can be concluded that 

the incidence of anemia in young women shows 

75.9% [3].   

The incidence of iron deficiency anemia in 

Indonesia is 57.1% in young women in 

Riskesdas, 2013, and in Riskesdas 2018 

shows the coverage of blood tablet 

supplementation in girls is 76.2% and 80.9% for 

tablets [4, 5].  In East Java province, 50-60% of 

young women suffer from anemia or lack of red 

blood and the percentage of young women in 

East Java who get TTD (tablets add blood) for 

anemia sufferers is 13.7% [6].   

Iron deficiency causes developmental 

disorders that reduce learning concentration, 

decrease physical ability, work productivity, 

and thinking ability. In adolescents iron 

deficiency is very significant because it can 

cause irritability, poor cognitive function, and 

decrease psychomotor development [7]. 

Anemia also causes decreased activity and 

learning achievement due to lack of 

concentration [8]. A young woman who is 

anemic due to iron deficiency is very dangerous 

if she marries and then becomes pregnant. 

During pregnancy there is a doubling in the 

need for iron, the concentration of hemoglobin 

in the blood cells decreases (anemia 

gravidarum) which is at risk of bleeding and 

death [9]. In patients with iron deficiency 

anemia in general the treatment often given is 

iron supplements, and is valued by consuming 

iron-rich foods [10]. Foods that contain lots of 

iron from animal foods such as meat, fish, while 

plant foods that contain lots of iron are dark 

green vegetables, nuts [11]. One of the plants 

and herbal ingredients that contain iron and can 

be used as an alternative to overcome the 

problem of iron deficiency anemia, namely 

Moringa leaves and honey [12]. 

Moringa leaf is an alternative and 

complementary therapy other than 

pharmacological therapy from herbal ingredients 

that can be used to overcome iron deficiency 

anemia which has the highest iron content of 

5.49 mg/100 g compared to kangkung 3.2 

mg/100 g, red spinach (2.64 mg/100 g), and 

spinach thorn 2.64 mg/100 g [13]. Other 

alternative ingredients which contain iron, one of 

which is honey. Honey contains water, glucose, 

fructose, sucrose, dextrin, ammonia acid, and 

fatty acids. Honey also contains important 

minerals such as iron, calcium, phosphorus, 

potassium, sodium, magnesium, and copper. 

Honey is used as a food and drug agent today. 

In addition some substances in honey that have 

strong antibiotic properties and help in healing 

dead tissue, wounds and the tendency of 

humans to return to nature are increasing with 

alternative treatments that are safe and do not 

cause side effects. This study aims to determine 

the differences in the effectiveness of Moringa 

leaf extract (moringa oleifera) and honey on 

hemoglobin levels in anemia (rattus norvegicus) 

white mice. 

 
METHODS 

 The research design is True Experimental 

Design with experimental design post test only 

control group design. This study has received 

ethical approval from the Health Research Ethics 

Commission no. 22/EC/STIKES/KH/01/2019. 
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The sample in this study was white rats (Rattus 

Norvegicus) with anemia which were divided into 

3 groups, 7 for the treatment group with Moringa 

leaf extract and 7 for the honey treatment group. 

And 7 for the control group that met the inclusion 

criteria. The sampling technique used in this 

study is simple random sampling. Data collection 

techniques carried out by observing the total 

hemoglobin levels in rats carried out including 1). 

Mouse weight data 2). Data on total hemoglobin 

levels in rats before and after induction induced 

by sodium (pre test) 3). Data on total hemoglobin 

content of rats after given Moringa leaf extract 

and honey 4). Changes in data in the data or 

differences in total hemoglobin levels in rats 

before and after treatment. Pathological 

treatment is through the administration of 

NaNO2 which has LD50 for oral mice or oral 

administration of mice weighing 250 mg / Kg 

[14]. 

 

RESULTS AND DISCUSSION   

Table 1 Frequency Distribution of Try Animals 
Based on Changes in Hemoglobin Levels Before 
and After Provision of Sodium Nitrite in White Mice 
(Rattus Norvegicus) 

Groups N Minimum Maximum Mean  

Pretest 
NaNo2 

21 16,3 g/dl 18,4 g/dl 17,7 g/dl 

Postest 
NaNo2 

21 8,6 g/dl 10,8 g/dl 9,72 g/dl 

Source: prime data, 2020 

All rats (100%) in the treatment group experienced 

a decrease in pretest hemoglobin level with a 

mean score change in decrease in difference of 

17.7 g / dl with the upper limit of the highest 

hemoglobin level 18.4 g / dl, the lower limit of the 

lowest hemoglobin level 16.3 g / dl, and the mean 

score of the posttest result is 9.72 mg / dl with an 

upper limit of 10.8 mg / dl and a lower limit of 8.6 

mg / dl. 

Table 2. Results of Analysis of the Effect of Sodium 
Nitrite on Hemoglobin Levels of White Mice (Rattus 
Norvegicus) in Chemistry Laboratories STIKES Karya 
Husada Kediri 

 
  N Mean Std  

Pretest 
NaNo2 

7 17.7095 .54946 

Postest 
NaNo2 

7 9.71901 .67795 

Uji Paired 
Sample Test 

  P-Value = 0,000 

(=0,05) 

Source: prime data, 2020 

Table 2 shows that hemoglobin levels in white rats 

before administration of sodium nitrite have a 

mean score of 17.7 g / dl after sodium nitrite is 

given a decrease in hemoglobin levels with a 

mean score of 9.7 g / dl. 

The results of the analysis using the Paired 

Samples Test test are known to be p- value = 

0,000, it can be concluded that there is an effect 

of giving sodium nitrite to hemoglobin levels in 

white rats. 

Table 3 Frequency Distribution of Try Animals Based 
on Changes in Hemoglobin Levels Before and After 
Giving Moringa Leaves Extract in Treatment Groups in 
Chemistry Laboratories STIKES Karya Husada Kediri 

Groups N Minim
um 

Maximu
m 

Mean  

Pretest 
Moringa 

Leaf 
Extract 

7 8,6 
g/dl 

10,50 
g/dl 

9,44 
g/dl 

Postest 
Moringa 

Leaf 
Extract 

7 17,9 
g/dl 

18,6 g/dl 18,17 
g/dl 

Source: prime data, 2020 

It is known that all rats (100%) in the treatment 

group given Moringa leaf extract changed, namely 

an increase in hemoglobin levels with a mean 

score change in difference of 9.44 g / dl with the 

upper limit of the highest hemoglobin level 10.50 g 

/ dl, lower limit levels the lowest hemoglobin was 
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8.6 g / dl, and the mean score of posttest results 

was 18.17 mg / dl with an upper limit of 18.6 g / dl 

and a lower limit of 17.9 g / dl. 

Table 4. Frequency Distribution of Try Animals 
Based on Changes in Hemoglobin Levels Before and 
After Giving Honey in the Treatment Group at the 
Chemistry Laboratory STIKES Karya Husada Kediri 

Groups N Minimum Maximum Mean  

Pretest 
Honey 

7 9,10 g/dl 10,80 g/dl 9,79 
g/dl 

Postest 
Honey 

7 16,9 g/dl 18,3 g/dl 17,57 
g/dl 

Source: prime data, 2020 

It is known that all rats (100%) in the treatment 

group giving honey experienced a change that 

was an increase in hemoglobin levels with a mean 

score difference in change by the mean score 

pretest 9.79 g/dl with the upper limit of the highest 

hemoglobin level 10.80 g/dl, lower limit the lowest 

hemoglobin level is 9.10 g/dl, and the mean score 

of the posttest result is 17.57 g/dl with an upper 

limit of 16.9 g/dl and a lower limit of 18.30 g/dl. 

Table 5. Frequency distributions of experimental 
animals based on changes in hemoglobin levels in 
the control group at the chemical laboratory 
STIKES Karya Husada Kediri 

Groups N Minimum Maximum Mean  

Pretest 
Control 

7 8,70 g/dl 10,70 g/dl 9,93 g/dl 

Postest 
Control 

7 12,20 g/dl 13,10 g/dl 12,76 g/dl 

Source: prime data, 2020 

It is known that all rats (100%) in the control 

group experienced a change, namely an 

increase in hemoglobin levels but not 

significant with a mean score difference in 

difference as the mean score of pretest 9.93 

g/dl with the upper limit of the highest 

hemoglobin level 10.70 g/dl, limit below the 

lowest hemoglobin level of 8.70 g/dl, and the 

mean score of the posttest result is 12.76 g/dl 

with an upper limit of 13.10 g/dl and a lower limit 

of 12.20 g/dl. 

 

Table 6. Results of Analysis of the Differences in the 
Effectiveness of Giving Moringa and Honey Leaf 
Extracts on Hemoglobin Levels in White Mice in the 
Laboratory Kimia STIKES Karya Husada Kediri 
 

Source: prime data, 2020 

Table 6 shows that hemoglobin levels in white 

rats with Moringa leaf extract have a mean score 

of 18.17 g / dl higher than the hemoglobin level 

in white rats by giving honey which has a mean 

score of 17.57 g / dl. The results of the analysis 

show that the value of 0.016 it can be concluded 

that there are differences in the effectiveness of 

the administration of Moringa leaf extract and 

honey to hemoglobin levels in anemic white rats. 

Hemoglobin levels in white rats with Moringa leaf 

extract had a mean posttest score of 18.17 g/dl 

higher than hemoglobin levels in white rats with 

honey which had a mean score of posttest 17.57 

g/dl on day 14. This is in accordance with the 

results of previous studies on the magnitude of 

the content in the compounds of each 

intervention due to the higher increase in 

hemoglobin levels in the intervention of Moringa 

leaf extract which contains Vitamin C (51.7 

mg/100 grams of fresh Moringa leaves), Folic 

Acid (40 µ /100 grams of fresh Moringa leaves), 

and Iron (28.2 mg/100 grams of fresh Moringa 

leaves) which are higher than honey containing 

Iron (0.06-1.5 mg/100 gr honey, Folic Acid 

vitamin B9 2,25 gr/100 gr honey, Vitamin C 4 

mg/100 gr honey, where the content has a role 

to increase hemoglobin levels in the blood. 

Based on the explanation of the results of the 

above research it can be seen that Moringa leaf 

 N Mean Std  

Moringa Leaf 
Extract 

7 18.1714 .28115 

Honey 7 17.5714 .67795 

Uji 
independent 
Sample Test 

  P-Value = 
0,016 

(=0,05) 
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extract (moringa oleifera) is more effectively used 

as an alternative cure for iron deficiency anemia 

than honey. This can be seen from the line 

diagram of each intervention. From the 

comparison of the high increase in hemoglobin 

content of Moringa leaf extract, 0.6 g/dl is higher 

than honey. Aside from being effective in healing 

iron deficiency anemia, Moringa leaf extract is also 

easier to reach than honey. As we know that the 

availability of Moringa leaf extract is more widely 

available in the community than honey which is 

relatively more expensive. This is because 

Moringa leaves are plants that are rich in iron, 

protein, and vitamin C [15]. High iron content is 

reported as a nutrient needed in the process of 

hematopoeisis in the spinal cord, protein and 

amino acids are hematopoietic growth factors, and 

the content of vitamin C in Moringa leaves helps 

absorb iron in the body [16, 17]. The leaves are 

rich in minerals, vitamins, and other important 

phytochemicals. Extracts from the leaves are not 

only useful for increasing hemoglobin levels, but 

are also used to treat malnutrition, increase breast 

milk in nursing mothers, potential antioxidants, 

anticancer agents, anti-inflammatory agents, 

antidiabetic and antimicrobial agents [18]. The 

content of micro nutrients as much as 7 times the 

vitamin C of oranges, 4 times of vitamin A carrots, 

4 cups of calcium milk, 3 times potassium of 

bananas, and protein in 2 yogurt. Another benefit 

of bioactive compounds in Moringa is the nature of 

Moringa leaves which contain high antioxidant and 

antimicrobial properties [19]. The imbalance of 

eating patterns in consuming foods containing iron 

with needs in the body and disorders of iron 

absorption in the intestine due to inflammatory 

infections, neoplasms in gastric, duedonum and 

jejenum causes iron deficiency anemia. Lack of 

iron has an effect on the formation of hemoglobin, 

so that its concentration in red blood cells 

decreases. This will result in inadequate transport 

of oxygen throughout the body's tissues. 

Therefore, iron deficiency anemia requires 

substances that can form hemoglobin. Vitamin C 

functions to reduce ferric iron (Fe3 +) to ferro (Fe2 

+) in the small intestine so that it is easily 

absorbed. Vitamin C also inhibits the formation of 

hemosiderin which is difficult to mobilize to free 

iron if needed by the body. 

Inside the bone marrow iron is used to form 

hemoglobin. Bone marrow requires precursors 

such as iron, vitamin C, vitamin B12, cobalt and 

hormones for the formation of red blood cells and 

hemoglobin. Iron (Fe) and vitamin C are factors 

associated with the formation of red blood cells 

and hemoglobin in the blood. Honey contains 

vitamin C, vitamin A, iron (Fe), and vitamin B12 

which functions as the formation of red blood cells 

and hemoglobin [20]. Honey contains many 

substances forming erythrocytes, for example 

mineral and rich in vitamins. In addition, Fe in 

honey can increase the amount of erythrocytes in 

human blood so that it can increase Hb levels [21]. 

Iron (Fe) is a very important micromineral in the 

body because it can function as a form of red blood 

cells. Iron content can synthesize heme formation 

which can spur Hemoglobin levels [22].  Vitamin C 

plays an important role in dissolving iron. Vitamin 

C forms soluble ascorbate iron complex and is 

easily absorbed by human organs [23].   Folic acid, 

also known as vitamin B9, is important for a variety 

of body functions ranging from nucleotide 

biosynthesis to DNA synthesis, DNA repair and 

DNA methylation and acts as a cofactor in 

biological reactions involving folate. The body 

needs it for the formation of new cells [24, 25].    

The presence of folic acid is also important for the 

formation of new cells, so that it can affect Fe in 
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the blood and is expected to increase hemoglobin 

[22].  Moringa leaf extract (moringa oleifera) and 

honey effectively increase hemoglobin levels. But 

moringa leaf extract (moringa oleifera) is more 

effective than honey to increase hemoglobin levels 

in anemia white rats (rattus norvegicus). Moringa 

leaf extract (moringa oleifera) and honey 

effectively increase hemoglobin levels. But 

moringa leaf extract (moringa oleifera) is more 

effective than honey to increase hemoglobin levels 

in anemia white rats (rattus norvegicus). 

 

CONCLUSIONS AND SUGGESTION 

Moringa leaf extract and honey have been shown 

to increase erythrocyte or hemoglobin levels in 

anemic rats. On average, Moringa leaf extract was 

more effective at increasing hemoglobin levels 

than honey because Moringa leaves contain iron, 

vitamin C, and folic acid compounds, while honey 

contains Fe minerals and was rich in vitamins. 

Given the benefits of both, it is suggested both 

types of food / drink is consumed by pregnant 

women in order to avoid anemia. 
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