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INTRODUCTION

Anemia is a global and Indonesian public 
health problem. Global prevalence in women 
is 29.9% (WHO, 2019), and according to 2018 
Riskesdas data, nationally, anemia is 27.2% in 
women and 20.3% in Men (Ministry of Health, 
2018).

Adolescents are said to be anemic when they 
have hemoglobin levels <12g/dl (WHO, 2021). 
Adolescent girls have a higher risk of anemia 
(Ayuningtyas et al., 2020). One of the causes of 
anemia in adolescent girls is due to menstruation 
(Misroh Mulianingsih, 2021). Previous research 
showed that anemia in adolescent girls was higher 
than in adult women (Sari et al., 2022). In other 
research, adolescent girls who live in boarding 
schools are more likely to experience anemia due 
to a lack of knowledge, parental control, and ability 
to provide healthy food (Eka, 2018).

Adolescent girls can avoid anemia by 
maintaining stable hemoglobin levels (Junita 
& Wulansari, 2021) and consuming foods 
rich in nutrients and high in iron (Nisa et al., 
2020). Several literatures have found that food 
sources with high iron content that can increase 
hemoglobin levels include tempeh (Rahayuni et 
al., 2020) and moringa (Hasniar et al., 2019).

Tempeh contains several nutrients, including 
Fe, vitamin B12, and folic acid. These three 
nutritional values in tempeh can increase blood 
hemoglobin (Pinasti et al., 2020). 

Moringa leaves (Moringa oleifera) are local 
plants with rich nutrition content and food-rich 
nutrition. In 100 g, moringa leaves contain 28.66 
g of protein, 929.29 mg of calcium, 715.22  mg 
of phosphor, 9.99 g of iron, and 2.32 mg of zinc 
(Irwan, 2020).  Based on the Indonesian DKBM, 
moringa leaves contain 7.00 per 100 g of iron, 
this amount is more than the iron contained in 
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Adolescent girls can avoid anemia by maintaining stable hemoglobin levels and consuming foods rich in nutrients 
and  high  in  iron.  Food  sources  with  high  iron  content  that  can  increase  hemoglobin  levels  include  Tempeh  and 
Moringa. Tempeh and Moringa are notable sources of iron. Tempeh provides nutrients such as Fe, vitamin B12, and 
folic acid, while Moringa leaves contain 28.66 g of protein, 929.29 mg of calcium, 715.22 mg of phosphorus, 9.99 g 
of iron, and 2.32 mg of zinc per 100 g. This study investigated the effect of Moringa tempeh burgers on hemoglobin 
levels  in  anemic  teenage  girls.  Using  a  quasi-experimental  design,  51  anemic  girls  aged  13-15  were  divided  into 
three  groups:  a  control  group  (K)  given  tempeh  burgers  without  Moringa,  treatment  group  1  (P1)  given  tempeh 
burgers with 3g of Moringa leaf flour, and treatment group 2 (P2) given tempeh burgers with 12g of Moringa leaf 
flour.  Each  group  included  17  participants  who  consumed  the  assigned  burgers  for  30  days.  Results  showed  the 
average hemoglobin level changes before and after the intervention were 0.46 g/dl in K, 0.70 g/dl in P1, and 2.23 
g/dl in P2. Statistical tests confirmed significant differences in hemoglobin levels pre- and post-treatment across all 
groups. The study concluded that Moringa tempeh burgers, particularly those with the highest amount of Moringa 
leaf flour, were most effective in increasing hemoglobin levels in anemic adolescent girls.
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beef, which is 3.00 per 100 g. On the other hand, 
moringa leaf fl our can contain 28.66 g of calcium, 
603.77 mg of protein, 12.84mg of phosphor, 
264.96 mg of potassium, and 20.49 mg of iron 
(Manggara & Shofi , 2018). Research conducted 
by Fadliyah (2018) stated that giving chocolate 
cookies containing 8 g of moringa leaf fl our to 
19 teenagers during 30 days of treatment could 
increase Hb levels from before treatment 9.41+0.84 
g/dl to 12.36+1 .51 g/dl after treatment.

Another research conducted by the author was 
to determine the eff ect of adding moringa leaf fl our 
to tempeh burgers. The results of this research 
show that the nutritional content of tempeh burgers 
without the addition of moringa leaf fl our is 2.41 
mg of iron, 1.76 mg of folic acid, and 0.70 mg of 
vitamin C. After adding 3 g of moringa fl our, the 
iron value increased to 2.51 mg (4.14%) and folic 
acid value to 1.78 mg (1.13%). Meanwhile, 12 g of 
moringa leaf fl our increased the iron value to 2.98 
mg (23.6%)  and folic acid to 1.90 mg (7.95%). 
The conclusion of this research shows that moringa 
leaf fl our can increase the levels of iron and other 
minerals in tempeh burger products (Ningrum et 
al., 2023).

This follow-up research aims to analyze the 
eff ectiveness of giving moringa tempeh burgers to 
anemic adolescent girls in increasing hemoglobin 
levels.

METHODS

This research used a quasi-experimental 
pre-test and post-test control group design. This 
research was conducted at the Khairukum Islamic 
Boarding School, Daar el Manshur Islamic 
Boarding School, Mafaza 4 Islamic Boarding 
School, and Darut Tafsir Al Husaini Islamic 
Boarding School in Depok City in July - August 
2022.

A total of 282 adolescent girls from four 
Islamic boarding schools were the sample in this 
study. The inclusion criteria in this study were 
adolescent girls studying at junior high school aged 
13-15 years, having a hemoglobin level <12g/dL, 
living in an Islamic boarding school, and following 
the research procedures by signing informed 
consent. Exclusion criteria include adolescent girls 
who are sick during screening or intervention, such 

as tuberculosis, worms disease, HIV, and malaria, 
based on a doctor’s diagnosis and who are allergic 
to tempeh and moringa.

Calculation of sample size was using the 
Sastroasmoro formula (2014):

Where:
n = sample size
Zα = alpha signifi cance/confi dence level
Zβ = conventional beta value/power
S = Standard deviation
X1-X2 =  expected clinical diff erences 

(Sastroasmoro, 2014)

Alpha signifi cance/confi dence level used in 
this study was 95% (Zα = 1.65) or α = 0.05 with 
conventional beta value (power) 90% (Zβ = 1.28), 
standard deviation 1.105 and clinical diff erence 
value of 1,27g/dl (Novianti et al., 2019). The 
sample size calculation above shows that the 
number of subjects in this study was 13 subjects 
per group, so the total in the three groups was 36 
subjects. Anticipating the possibility of dropping 
out or being lost to follow-up is around 20%, and 
corrected using the calculation formula n’=n/(1-f), 
n’ is the fi nal sample size after correction, n is 
the calculated sample size, and f is the estimated 
number of drops out (Sastroasmoro et al., 2014). 
The result of this calculation is n’=13/(1-0.2)= 
16.25 rounded up to get 17 subjects in each group 
with a total number of subjects in the three groups 
of at least 51 subjects.

The research began by making moringa 
tempeh burgers with three diff erent moringa leaf 
fl our concentrations: 0g (control), 3g, and 12g. The 
selection of the moringa tempeh burger product 
was obtained through the Hedonic Organoleptic 
Test which had been carried out previously, to 
fi nd out the moringa tempeh burger with the most 
preferred formulation by research respondents, 
namely the moringa tempeh burger product with 
the addition of 3g and 12g of moringa leaf fl our.

Moringa tempeh burgers were analyzed to fi nd 
the nutritional value at the Center for Agro-Based 
Industry (Balai Besar Industri Agro) in Bogor. 
The nutritional value calculated includes analysis 
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to check energy, carbohydrates, fat, protein, Fe 
(iron),  vitamin C, vitamin B9 (Folic Acid), and 
crude fi ber.

Research subjects fi lled out informed consent, 
personal biodata, and parental consent before 
the research began. This research has received 
approval from the Ethics Commission of the 
Faculty of Medicine, Sebelas Maret University, 
Surakarta, with Number 51/UN27.06.11/KEP/
EC/2022.

This research was carried out for 30 days, 
giving each subject moringa tempeh burger 100g 
daily. Moringa tempeh burgers were served during 
the fi rst break or around 10 a.m. The dose given 
was moringa tempeh burger in tempeh petty dough 
and additional amounts of moringa fl our (97 g 
tempeh and 3 g moringa fl our for P1 and 88 g 
tempeh and 12 g moringa fl our for P2), while 
the control group was given tempeh burgers 
without moringa leaf fl our ). In all treatments, 
they were given an additional 1 Fe tablet per week 
and moringa tempeh burgers were given for 30 
days (Yuniwati et al., 2018). Giving deworming 
medication (Albendazole 400mg) to research 
subjects before starting to consume moringa 
tempeh burgers was done to ensure nutritional 
intake was not absorbed by worms (Ministry of 
Health, 2016).

Several secondary data such as subject 
characteristics in the form of age, parent’s 
income, weight, height, nutritional status, study 
concentration and hemoglobin levels were 
collected by researchers to support the research 

results. Data on body weight and height were 
measured using tools and presented in the form 
of a Z-Score (BMI/U). 4) Nutrient intake data 
were obtained through direct interviews with 
respondents using a 24-hour food recall, during 
the pre-test and post-test and the Semi-Quantitative 
Food Frequency questionnaire (SQ-FFQ) which 
was conducted on the 15th day of the study. 5) 
Learning Concentration was obtained by direct 
interviews with respondents through questionnaire 
forms given on the pre-test and post-test on day 30. 
Blood sample data for hemoglobin examination 
before the research (pre-test) and after the research 
(post-test) was carried out by offi  cers health and 
tested at the Bogor Regional Health Laboratory 
(LABKESDA).

SPSS Version 25 was used to carry out 
statistical tests. Normality tests used the 
Kolmogorov Test because the sample size was 
>50. Analysis before and after treatment used a 
paired test; the Wilcoxon test should be used if the 
data are not normally distributed. Data analysis 
to diff erentiate the eff ects of the three groups was 
tested using the one-way ANOVA test and ended 
with a post hoc test with the Tukey HSD test to see 
the location of the diff erences.

RESULT AND DISCUSSION

The characteristics of the research subjects 
were 13 - 15 years old and came from four Islamic 
boarding schools in the Depok City area, West 
Java. The subjects were 51 anemic adolescent girls, 

Table 1. Respondent Characteristics Source: Secondary Data (2022)

Characteristic
Control P1 P2 p

n % n % n %
Age (years)       

0.906
13 5 29.4 3 17.6 3 17.6
14 5 29.4 5 29.4 5 29.4
15 7 41.2 9 53.0 9 53.0
Total 17 100 17 100 17 100
Nutritional Status (IMT/U)
Normal 11 64.7 14 82.4 13 76.5

0.292

Overweight 4 23.5 3 17.6 4 23.5
Obesity 2 11.8 0 0.0 0 0.0
 Total 17 100 17 100 17 10
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consisting of 11 people aged 13 years, 15 people 
aged 14 years, and 25 people aged 15 years. The 
subject’s education level was MTs or equivalent to 
junior high school.

Based on the table above, subjects in all 
intervention groups have various characteristics. 
This is in accordance with the results of the Chi 
Square test, namely that there is no diff erence 
between subjects in groups K, P1 and P2 with 
a value of p = 0.903 (p > 0.05) which means 
the subjects are homogeneous. This confi rms the 
assumption of experimental studies where the 
baseline characteristics of the subjects are evenly 
mixed. 

The Eff ect of Giving Moringa Tempeh Burgers 
on Increasing Hemoglobin

The Kolmogorov normality test had been 
carried out previously with pre-test results sig ρ 
= 0.020 (ρ > 0.05) and post-test sig ρ = 0.156 (ρ 
> 0.05), which means the pre-post was normally 
distributed, then continued with the paired t-test. 
The results show sig ρ = 0.000  (ρ < 0.05). It 
means that there is a signifi cant diff erence between 
Hb levels before and Hb levels after treatment.

Giving moringa tempeh burgers was able to 
increase hemoglobin levels signifi cantly in the 
treatment group. In the control and P1 treatments 
there was an increase in the average hemoglobin 
level but the hemoglobin level was still classifi ed 
as mild anemia, while in the P2 group there was 
an increase in the hemoglobin level above the 
normal threshold, namely > 12 g/dL. This is in 
accordance with previous research that found that 
administering moringa leaf extract for 14 days can 
increase hemoglobin levels with an increase of 0.9 
g/dL (p<0.05) (Hastuty & Medan, 2022).

The highest mean Hb level was in the P2 
group (2.23 g/dL). These results are in line with 
other research that drinking moringa leaf tea for 
two weeks can increase hemoglobin by 1.3 g/
dl (Hastuti & Novita 2022). Research conducted 
by Khofifah and Mardiana (2023) stated that 
consuming moringa leaf biscuits in teenagers could 
increase hemoglobin levels by 1.25 g/dl for 30 
days, whereas in this study the largest increase 
was 2.23 g/dl for 30 days. This can explain that the 
moringa tempeh burger product is more eff ective 
in increasing hemoglobin levels. 

CONCLUSION

Providing moringa tempeh burgers 
daily during snack time for 30 days increased 
hemoglobin levels in anemic teenage girls in four 
Islamic boarding schools in Depok City. 

Islamic boarding school students should not 
only rely on snacks or moringa tempeh burgers 
but also change their healthy lifestyle by applying 
the principles of balanced nutrition. By doing 
so, female students can get suffi  cient nutrition, 
including iron, vitamin C, animal protein, folic 
acid, and vitamin  B12. Adequate nutrition can 
support adolescent girl’s health, help them focus 
more on studying, and prevent anemia.
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