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ABSTRACT 
Background 

Anemia is a non-communicable disease that can cause various impacts such as decreased body resistance so that it is 

susceptible to disease, decreased fitness in thinking, decreased learning achievement or work productivity/performance. 

Efforts that have been made related to anemia are by giving TTD (blood boost tablets) but the incidence of anemia is still 

relatively high. Therapy that can be given to overcome anemia is a complementary therapy, namely torbangun leaf extract 

containing 113 mg/1 gram Fe and red guava fruit containing 52 mg/L vitamin C.Torbangun leaves have the advantage 

that they have a high Fe content, then red guava have a high vitamin C content. 

Purpose 

Analyze the effectiveness combination of torbangun leaves extracts and red guava fruit on increasing hemoglobin, 

hematocrit, erythrocyte and oxygen saturation levels in adolescent girls anemia. 

Method 

The type of research is true experiment with a simple random sampling technique. The number of samples was 34 

adolescent girls, 17 samples were in the control group, and 17 were in the intervention group. This study used a 

combination of extracts made into powder, namely torbangun leaves (1000 mg) and red guava fruit (500 mg) which were 

combined into one capsule with a dose of 1.5 grams given 3 x 1 for 14 days. The tool used to measure hemoglobin, 

hematocrit, erythrocytes with a hematology analyzer, and oxygen saturation using a pulse oximeter. 

Results 

There was a significant increase in increasing the levels of hemoglobin, hematocrit, erythrocyte and oxygen saturation. 

Each treatment was assessed from the average difference in the control and intervention groups. Hemoglobin (p=0.000, 

0.51±0.30 vs 1.12±0.40), hematocrit (p=0.001, 2.00±0.93 vs 3.76±1.64), erythrocyte (p=0.000, 0.16±0.10 vs 0.40±0.22), 

Oxygen Saturation (p= 0.000, 0.82±0.63 vs 1.94±0.65). 

Conclusion 

Giving a combination of torbangun leaf extract and red guava fruit 1.5 grams and Fe tablets are effective in increasing 

the levels of hemoglobin, hematocrit, erythrocyte and oxygen saturation 
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INTRODUCTION  

 

Anemia is a condition in the body where the level 

of hemoglobin (Hb) in the blood is lower than normal. 

Hemoglobin is one of the components of red blood cells 

that functions to bind oxygen and deliver it to all body 

tissue cells. This O2 is needed by the body (brain and 

muscles tissue) because if there is a lack of oxygen it can 

cause a lack of concentration.1 

Erythrocyte also plays an important role in the 

blood, erythrocyte is made in the spinal cord which is 

normally biconcave in shape, has no nucleus, and 

contains hemoglobin. The biomolecule that contains 

iron and can bind oxygen is called hemoglobin. The role 

of hemoglobin is to transport O2 in the lungs and then 

the O2 will be released when the erythrocyte crosses the 

capillaries. So hemoglobin and erythrocyte have an 

important role in the process of transporting oxygen 

throughout the body. 2  

Hematocrit is a blood test used to determine the 

total volume of erythrocyte in the blood in 100 ml 

expressed in percent (%).3  Oxygen saturation is very 

important to know because oxygen saturation is oxygen 

bound by hemoglobin in the bloodstream and is the 

process of distributing blood containing O2 from 

arteries to body tissues.4 

Anemia in adolescent girls can have an impact: 

exposure to infectious diseases because anemia has an 

impact on lowering the body's resistance the immune 

system, fitness and clarity of thought will decrease due 

to lack of oxygen to muscle cells and brain cells, besides 

that it can have an impact on decreasing learning 

achievement and performance.5 

According to WHO 1993-2005, the prevalence of 

anemia is 40-88%. The incidence of anemia in 

adolescents according to WHO is 53.7%. The causes of 

anemia include menstruation, diet, and stress 1. The 

incidence of anemia in Indonesia increased in 2018, the 

prevalence in women was 27.2% and in men, 20.3%, the 

prevalence of anemia increased when compared to the 

prevalence in 2013 for anemia in adolescent girls as 

much as 23.9% and for men 18.4%. Meanwhile, based 

on the age group in 2013 the prevalence of anemia at the 

age of 5 years-14 years (26.4%) and the age of 15 years-

24 years (18.4%) but in 2018 the prevalence of anemia 

increased in the age of 5 years-14 years (26, 8%) and at 

the age of 15 years-24 years (32%). Then in Central Java 

Province the prevalence of iron nutritional anemia in 

women was 26.5%. In Pemalang Regency the incidence 

of adolescent anemia in 2010 was 32.28%, 2012 was 

10.96%, 2014 was 20.46%, and in 2017 research 

conducted by Aulia et al. 48.2%. 6 7 

Efforts to improve adolescent health require an 

intervention to improve hemoglobin, hematocrit, 

erythrocyt, and oxygen saturation values. The 

intervention will combine torbangun leaves and red 

guava fruit. Both of these ingredients have their 

respective advantages, such as the content of red guava 

fruit, which has several higher levels compared to 

torbangun leaves, including vitamin C, protein. 

Meanwhile, torbangun leaves are superior in Fe and beta 

carotene content. The function of each of these contents 

is that iron serves to help form blood cells or synthesize 

hemoglobin and help carry O2 from the lungs to body 

tissues. Then that helps in the absorption of iron as well 

as moving it from transferrin to ferritin is vitamin C, beta 

carotene plays a role in helping the process of forming 

erythrocytes (red blood cells) in the bone marrow and 

helps maintain the immune system, vitamin B6 is a 

nutrient that affects the synthesis of hemoglobin, 

vitamin A plays a role in moving FE reserves/iron in the 

liver and also increases erythropoiesis 8 9 10. So that if 

the intervention is carried out in combination, it will 

obtain maximum research results. 

 

METHODS 

 

This type of research uses True Experiments with 

a randomized pretest-posttest with control group design. 

The population in this study were all teenagers in 

the working area of the Purwoharjo Health Center, 

Comal District. The sample in this study amounted to 34 

people who have been determined according to the 

inclusion and exclusion criteria by using a simple 

random sampling method using a lottery. 

The sample was divided into a control group who 

was given 60 mg Fe tablets and the intervention group 

was given 60 mg Fe tablets and a combination of 

torbangun leaf and red guava fruit extract. 

The intervention was given for 14 days. With a 

dose of 1500 mg (torbangun leaves 1000 mg and red 

guava fruit 500 mg). This dose contains 0.296 mg of Fe 

and 26 mg of Vitamin C. Data analysis used paired t-

test dan Indepenent sample t test.
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RESULTS 

 

Tabel 1: Analysis Effectiveness of  Combination Torbangun Leaf and Red Guava Fruit Extract + Fe Tablets on 

Changes in Hemoglobin Levels 

 

 Control 

Mean ± SD 

Intervention 

Mean ± SD 

P-value 

Pre Test 10.97 ± 0.524 10.98 ± 0.509 0.921b 

Post Test 11.39 ± 0.516 12.11 ± 0.438 0.000b 

P-value 0.000a 0.000a  

∆ 0.51 ± 0.30 1.12 ± 0.40 0.000 

a. paired t-test, b. Independent t-test 

The hemoglobin levels of respondents in the 

control group and the intervention group increased. The 

increase in hemoglobin in the intervention group was 

more than the control group. The intervention group 

experienced an increase in hemoglobin levels of 1.12 

g/dl, while the control group experienced an increase in 

hemoglobin levels of 0.51 g/dl. 

The results of statistical analysis showed that in the 

control group p = 0.000 which means that there are 

different measurements. Then in the intervention group, 

the results of statistical tests showed that there was a 

difference in hemoglobin levels before and after 

treatment p = 0.000, which means that there was a 

significant difference. 

 

Tabel 2: Analysis Effectiveness of  Combination Torbangun Leaf and Red Guava Fruit 

 Extract + Fe Tablets on Changes in Hematocrit Levels 

 

 Control 

Mean ± SD 

Intervention 

Mean ± SD 

P-

value 

Pre Test 34.47 ± 1,62 34.88 ± 2.14 0.533c 

Post test 36.47 ± 1.66 38.65 ± 1.61 0.001d 

P-value 0.000a 0.000b  

∆ 2.00  ± 0.93 3.76 ± 1.64 0.001 

a.Paired T Test, b.Uji Wilcoxon Test, c.Independent T Test, d.Mann Whitney 

The results of the independent t test, it can be 

ascertained that the pretest p value shows the number > 

0.05 so that there is no difference in the hematocrit 

levels in the pre test value, while in the post test the p-

value shows the number 0.001 so it can be said that in 

the post test group there is a significant difference in 

hematocrit level. 

Changes in the average hematocrit value 

obtained p = 0.001 indicates that the average difference 

between the two groups has a significant difference, 

where the group has an average difference in the 

increase in hematocrit levels of 2.00 and the intervention 

group is 3.76. 

 

Tabel 3: Analysis Effectiveness of  Combination Torbangun Leaf and Red Guava Fruit Extract + Fe Tablets on 

Changes in Erythrocyte Levels 

 Control 

Mean ± SD 

Intervention 

Mean ± SD 

P-

value 

Pre Test 3.77 ± 0.26 1.85 ± 0,39 0.479b 

Post Test 3.95 ± 0.23 4,25 ± 0.27 0.002b 

P-value 0.000a 0.000a  

∆ 0.16 ± 0.10 0.40 ± 0.22 0.000 

a.Paired t-test, b.Independent t-test 
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The results of the analysis showed that before the 

intervention p = 0.479, which means that there is no 

significant difference. Then after the intervention p = 

0.002 which means it shows a significant difference. 

Changes in the average value of erythrocytes 

obtained p value = 0.000 indicates that the average 

difference between the two groups has a significant 

difference, where the control group has an average 

difference of 0.16 erythrocyte levels increase and the 

intervention group is 0.40. 

 

Tabel 4: Analysis Effectiveness of  Combination Torbangun Leaf and Red Guava Fruit Extract + Fe Tablets on 

Changes in Oxygen Saturation Levels 

 Control 

Mean ± SD 

Intervention 

Mean ± SD 

P-value 

Pre Test 96.18 ± 0.72 95.88 ± 0.60 0.198b 

Post Test 97.00 ± 0.70 97.82 ± 0.39 0.001b 

P-value 0.001a 0.000a  

∆ 0.82 ± 0.63 1.94 ± 0.65 0.000 

a.Wilcoxon test, b.Mann Whitney 

 

The results of the Mann Whitney statistical test, it 

can be concluded that the value before treatment p = 

0.198 shows the number > 0.05 so that there is no 

difference in oxygen saturation levels before treatment. 

While the post-test p-value shows the number 0.001 so 

it can be concluded that in the post-treatment group there 

is a significant difference in oxygen saturation levels. 

Changes in the average value of oxygen saturation 

obtained p-value = 0.000 indicates that the average 

difference between the two groups has a significant 

difference, where the control group has an average 

difference in the increase in oxygen saturation levels of 

0.82 and the intervention group is 1.94. 

 

DISCUSSION 

 

1. Analysis Effectiveness of Giving Combination 

Torbangun Leaf and Red Guava Fruit Extract with 

FE Tablets on Hemoglobin levels. 

The results of this study showed that the mean 

difference was in the control group and the 

intervention group after given a combination of 

torbangun leaf and red guava fruit extract + Fe 

tablets for 14 days with a dose of 1500 mg (p = 

0.000, effect size 1.5), the intervention group 

experienced a greater increase in hemoglobin 

levels than the control group (1.12 ± 0.40 vs 0.51 

± 0.30). 

The intervention group was given a 

combination of torbangun leaves and red guava 

fruit extract a dose of 1.5 grams plus 60 mg Fe 

tablets. So that the intervention group received 

60.296 mg Fe and 26 mg vitamin C. While the 

control group was only given 60 mg Fe tablets. 

Torbangun leaves contain high iron content, 

Iron is useful for forming blood or synthesizing 

hemoglobin, besides that iron also plays a role in 

transporting oxygen from the lungs to body tissues. 

While red guava fruit contains high vitamin C, 

Vitamin C helps the absorption of iron to form 

hemoglobin and transfers iron from transferrin in 

the plasma to ferritin 8. This study after a lab test in 

the UNDIP laboratory, the results for Fe before 

being extracted were 11.3 mg/100 grams and after 

being extracted it was 29.6 mg/100 grams. 

Meanwhile, Vitamin C in red guava fruit after 

being extracted is 52 mg/gram. 

The intervention using torbangun leaves and 

red guava fruit ekstract, both of these ingredients 

have their respective advantages, such as the 

content of red guava fruit is several levels higher 

than that of torbangun leaf, namely vitamin C. 

While torbangun leaves are superior in Fe content. 

The function of each of these contents is iron which 

serves to help form blood cells or synthesize 

hemoglobin and help carry O2 from the lungs to 

body tissues. Then what helps in the absorption of 

iron and transfers it from transferrin to ferritin is 

vitamin C 8 9 10. 

The content of vitamin C based on research 

entitled the effectiveness of guava extract on 

hemoglobin levels stated that guava is a source of 

vitamin C. The role of vitamin C in iron absorption, 

helps convert ferric into ferrous. Guava contains 

vitamin C which will be absorbed by the small 

intestine through the duodenum by diffusion. iron 

can also be absorbed properly when consuming 

food sources of enhancers such as vitamin C. 
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Vitamin C can increase acidity so guava can help 

absorb iron in the stomach 11 

Previous research interventions that have 

been carried out in increasing hemoglobin levels in 

adolescents such as giving dates, red guava fruit 

juice, long bean leaf extract, etc. Research by 

Yuniarti and Yulia who examined date palm juice 

to increase hemoglobin in adolescent girls. The 

number of respondents was 34 people, 17 

intervention groups and 17 control groups. This 

study used date palm juice consumed for 14 days. 

The results of this study were effective in 

increasing hemoglobin p-value < 0.05, effect size 

= 0.05 12. 

Research from Handayani et al in 2021 

related to red guava juice to increase hemoglobin 

levels in adolescent girls. This study used 30 

respondents, 15 respondents became the control 

group, and 15 respondents became the intervention 

group. This study was conducted for 14 days with 

a dose of 100 grams. It can be concluded that red 

guava juice can effectively increase hemoglobin 

with a mean delta value of 0.6 ± 0.14, p-value = 

0.001, effect size = 0.015 13. 

 

2. Analysis Effectiveness of Giving Combination 

Torbangun Leaf and Red Guava Fruit Extract with 

FE Tablets on Hematocrit levels. 

This study also measured hematocrit levels, 

in this study showed that there was a significant 

difference in the mean in the control group and the 

intervention group after given a combination of 

torbangun leaf and red guava fruit extract + Fe 

tablets for 14 days with a dose of 1500 mg (p = 

0.000, effect size 1.1), In the control group and 

intervention groups in this study, the hematocrit 

level increased, in the intervention group it was 

higher than the control group. In the control group 

the mean difference was 2.00 ± 0.93 and in the 

intervention group the mean difference was 3.76 ± 

1.64. 

Hematocrit value to calculate the average 

value on erythrocytes, and to determine anemia or 

not3. An increased hematocrit is caused by the 

formation of too many red blood cells or 

erythrocytosis. While a decrease in hematocrit 

levels can occur in several body conditions, such 

as anemia, acute blood loss, leukemia, pregnancy, 

malnutrition, kidney failure 14. In practice, anemia 

can be indicated by a decrease in hemoglobin, 

hematocrit, and erythrocyte levels 15.   

Research related to increasing hematocrit 

levels is the giving of long bean leaf extract which 

was studied by Nurjanah et al in 2020. The number 

of respondents was 34 adolescent girl, divided into 

2 groups, namely the control group was given Fe 

treatment and the intervention group was given 

long bean leaf extract. Giving this extract for 14 

days with a dose of 200 mg with an iron content of 

0.012 mg. In this study, it can be concluded that the 

long bean leaf extract was effective in increasing 

the hematocrit level, p=0.019, effect size=0.7 16. 

 

3. Analysis Effectiveness of Giving Combination 

Torbangun Leaf and Red Guava Fruit Extract with 

FE Tablets on Erythrocyte Levels. 

The results of this study indicate that there is 

a significant difference in the mean in the control 

group and the intervention group after being given 

a combination of torbangun leaf and red guava fruit 

extract + Fe tablets for 14 days with a dose of 1500 

mg (p = 0.000, effect size 1.1). The intervention 

group experienced a greater increase in erythrocyte 

levels than the control group (0.40±0.22 vs 

0.16±0.10). 

Blood in the body has an important role in the 

working mechanism of the body's organs. The 

most abundant type of blood cells in the body are 

red blood cells or erythrocytes17. Erythrocytes 

playa role an important in the blood, erythrocytes 

are made in the spinal cord which is normally 

biconcave in shape, has no nucleus, and contains 

hemoglobin. The biomolecule that contains iron 

and can bind oxygen is called hemoglobin. The 

role of hemoglobin is to transport O2 in the lungs 

and then the O2 will be released when erythrocytes 

cross the capillaries. So that hemoglobin and 

erythrocytes have an important role in the process 

of transporting oxygen throughout the body 2. 

 

4. Analysis Effectiveness of Giving Combination 

Torbangun Leaf and Red Guava Fruit Extract with 

FE Tablets on Oxygen Saturation Levels. 

The result of this study also measured oxygen 

saturation levels, which showed that there was a 

significant difference in the control group and the 

intervention group after given a combination of 

torbangun leaf and red guava fruit extract + Fe 

tablets for 14 days with a dose of 1500 mg (p = 

0.000, effect size 1,4). In the control group in this 

study, oxygen saturation levels increased by an 

average difference of 0.82, while in the 
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intervention group the average difference 

increased by 1.94. 

Oxygen saturation is the percentage of 

oxygen carried by hemoglobin. Oxygen saturation 

is a measure of the percentage of hemoglobin to 

oxygen in the arteries. The transport of oxygen by 

hemoglobin is bound and dissolved. Decreased 

oxygen saturation is also known as respiratory 

distress. Oxyhemoglobin is very important for cell 

tissue metabolism. Hemoglobin is related to 

oxygen called affinity. If the affinity is low then 

hemoglobin will have difficulty binding oxygen, 

but if the affinity increases it will be easier for 

hemoglobin to bind oxygen 18. 

The increase in hemoglobin and oxygen 

saturation is in line with a study conducted by 

Sulastri et al in 2021 on the effectiveness of long 

beans and dragon fruit in increasing hemoglobin 

and oxygen saturation in adolescents. The 

intervention was carried out on 52 adolescents, 

divided into 2 groups. First 26 groups with long 

bean intervention and 26 groups with dragon fruit 

intervention. This research can be concluded that 

long beans and dragon fruit are effective in 

increasing hemoglobin levels, and oxygen 

saturation. 

CONCLUSION 

 
The combination of torbangun leaf and red guava 

fruit extract with a dose of 1500 mg given to anemic 

adolescent girls + Fe tablets for 14 days taken 3 x 1 

(morning, afternoon, evening) has an effect and is 

beneficial in increasing the levels of hemoglobin, 

Hematocrit, Erythrocytes, Oxygen Saturation. There 

was a difference in the group that was given a 

combination of torbangun leaf and red guava fruit 

extract + Fe tablets with the group that only received Fe 

tablets in increasing the levels of Hemoglobin, 

Hematocrit, Erythrocytes, Oxygen Saturation.
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