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Abstract. Iron deficiency anemia is the most common problem in women.
Even though iron is needed for the formation of red blood cells, iron is lost dur-
ing menstruation. This study aims to determine the effect of giving skipjack tu-
na nuggets with the addition of Moringa leaves on increasing hemoglobin in-
take and levels in adolescent girls. This research is a quasi-experimental design
research, 40 samples using the Slovin formula and random sampling method.
Data collection used 24 hour recall, organoleptic test questionnaires, while the
difference in hemoglobin levels before and after the intervention, used the
Paired Sample t-Test. The results of the research showed that there were no dif-
ferences in taste, aroma and texture in formula 1 and formula 2 but there were
differences in the color of formulas 1 and 2. Treatment in the form of giving
skipjack tuna nuggets with Moringa leaves could increase hemoglobin levels in
young women. With the highest increase in hemoglobin levels of 0.6-1.1 g/dL.
It was concluded that Moringa leaf skipjack tuna nuggets are beneficial for
young women to help meet the nutritional needs of energy, protein and iron so
it is recommended to be given and become a habitual eating pattern.

Keywords: Moringa Leaf, Cakalang Fish Nuggets, Hemoglobin Levels, Nutri-
ent Intake.

1 Introduction

One of the nutritional problems that often occurs during adolescence is nutritional
anemia, especially in adolescent girls, which is known as iron nutritional anemia or
more commonly referred to as anemia. Iron is needed for the formation of red blood
cells, is converted into hemoglobin, circulated in tissues throughout the body, and acts
as an oxygen carrier [1]. Hemoglobin is an iron-rich protein which functions as a
transporter of oxygen from the lungs to the rest of the body[2]. Meanwhile, iron defi-
ciency anemia is anemia that occurs due to a lack of iron in the blood, namely a re-
duction in the concentration of hemoglobin in the blood due to disruption of the for-
mation of red blood cells[3]. Lack of protein intake can also cause iron transport to be
hampered, resulting in iron deficiency, known as anemia. To meet the need for hemo-
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globin formation, it is obtained through food [4][5].

Young children, pregnant women, and women commonly experience anemia, a
debilitating condition characterized by poor cognitive and physical development and
associated with an increased risk of child and maternal mortality. WHO predictions,
globally more than 42% of children under 5 years of age and 40% of pregnant women
experience anemia [6][7]. Similarly, one third of women (33%) of reproductive age
15 years to 49 years suffer from anemia worldwide and anemia affects up to 51.3% of
women of reproductive age in India. Although the National Nutritional Anemia
Prophylaxis Program (NNAP) which provides folic acid and iron supplements to the
target population of pregnant women was launched in 1970 but 50 years later, the
prevalence rate of anemia in women of childbearing age (15—49 years) has increased
very high in India. Therefore, anemia is an important challenging condition for public
health with significant consequences for human health, social development and eco-
nomic growth[8].

According to research by [9], 8 factors related to the incidence of anemia in ado-
lescent girls are knowledge of adolescent girls, parental income, nutritional status and
menstruation with the incidence of anemia. Adolescent girls have a higher risk of
developing anemia than adolescent boys due to the loss of iron during menstruation.
Some of the direct impacts that occur in young women suffering from anemia are
frequent complaints of dizziness and dizziness in their eyes[10]. Apart from that,
teenagers also engage in higher levels of physical activity than other ages. due to ac-
celerated physical, sexual growth, psychological maturity and changes in behavior
resulting in a transformation from child to adult and energy needs increase[11]. To be
able to meet these standards, more nutrients are needed, such as: Energy, Protein, Fat,
Carbohydrates and Fe (Iron).

In young women, total iron requirements are high due to menstruation and growth.
Age, equivalent to more than half a billion women aged 15-49 years (WHO, 2019 &
Mengistu, G., Azage, M., & Gutema, H, 2019)[4]. The incidence rate in Indonesia is
based on Riskesdas data in 2018, the prevalence of anemia in teenagers was 32%,
meaning that 3-4 out of 10 teenagers suffer from anemia, this is influenced by subop-
timal nutritional intake habits and lack of physical activity.

The Ministry of Health has carried out special interventions by providing Blood
Supplement Tablets (TTD) to young women and pregnant women[7]. Based on the
2018 National Riskesdas Report, for the province of North Sulawesi the provision of
iron supplement tablets to adolescent girls aged 10-19 years obtained in the last 12
months from health facilities was around 23.5%. Meanwhile, in Manado City, among
young women aged 10-19 years, around 2.38% of young women have received blood
supplement tablets from health facilities.

In 2019, the global prevalence of anemia was 29.9% in women of childbearing
age, equivalent to more than half a billion women aged 15-49 years[12]. The inci-
dence rate in Indonesia is still quite high. Based on 2018 riskesdas data, the preva-
lence of anemia in teenagers is 32%, meaning that 3-4 out of 10 teenagers suffer from
anemia. This is influenced by suboptimal nutritional intake habits and lack of physical
activity. The Ministry of Health has carried out specific interventions by administer-
ing Blood Supplement Tablets (TTD) to adolescent girls and pregnant women.
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According to the 2018 National Riskesdas Report, for the province of North Su-
lawesi the provision of blood supplement tablets to adolescent girls aged 10-19 years
obtained in the last 12 months from health facilities was around 23.5%. Meanwhile,
for Manado City, for young women aged 10-19 years, around 2.38% of young women
have received blood supplement tablets from health facilities.

In general, adolescents' nutritional needs are relatively large because they are still
growing. Adolescent girls have a higher risk of experiencing anemia than adolescent
boys. The increased need for iron is mainly due to iron loss during menstruation.
Apart from that, teenagers also engage in higher levels of physical activity than other
ages. To be able to meet these standards, more nutrients are needed, such as: Energy,
Protein, Fat, carbohydrates and Fe (Iron). Factors that need to be considered for the
intake needs of teenagers are physical activity and growth, so that energy needs in-
crease[13]. According to[14], factors related to the incidence of anemia in adolescent
girls are knowledge of adolescent girls, parental income, nutritional status and men-
struation with the incidence of anemia.

In preventing anemia in teenagers, giving skipjack fish nugget products with the
addition of Moringa leaves can be an alternative for increasing hemoglobin and pre-
venting anemia. The function of adding Moringa leaves is to increase the nutritional
content of the nuggets[15]. The Moringa plant in North Sulawesi Province is a treas-
ure apart from gedi leaves and is often found in Manado City. Moringa leaves are a
source of food which has excellent nutritional content and has a high antioxidant con-
tent and is useful for increasing the body's immunity. Moringa leaves are high in iron,
protein and vitamin C.

Moringa plants have an important role in preventing metabolic diseases and sever-
al infectious diseases because they have the potential to be the main source of several
nutrients and therapeutic elements, including anti-inflammatory, antibiotic and stimu-
lating the immune system[16]. That the iron and protein content is high enough so
that it has the potential for supplementation therapy in children. Malnourished chil-
dren with the special features of Moringa leaves, in the City of Manado a one-tree
Moringa tree house program is being held.

Meanwhile, skipjack tuna is an active fish in the scomridae family. Skipjack tuna
is also a mainstay product of North Sulawesi Province which has high economic val-
ue. This is because skipjack tuna is widely used as raw material for making skipjack
fufu, wooden fish, fish floss, and canned fish[17]. Based on the Indonesian Food
Composition Table, 100 grams of skipjack tuna contains 107 kcal of energy, 19.6 g of
protein, 0.7 g of fat and 2.9 mg of Fe[18§].

SMP Negeri 2 Manado is one of the junior high schools located in Manado City,
Paal 2 District. This school has more female students than male students. In this
school there are also many sellers of junk food, snacks (cilok and happy food) which
many students like and cause them to rarely have breakfast before going to school.
Unhealthy eating habits, such as skipping breakfast, snacking on low-nutrient foods
and ready-to-eat foods, in the long term will cause anemia and decreased perfor-
mance.
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2 Materials and Method

The type of research used was a quasi-experimental and used a pretest-posttest re-
search design. This research was conducted at Manado 2 Public Middle School, Paal
2 sub-district, Manado City and was carried out on February 2 — February 17 2023.
The population in this study were all grade 8 junior high school students Negeri 2
Manado, totaling 61 female students. In determining the size of the sample in this
study using the Slovin formula, so that the sample in this study was 38 female stu-
dents. The sampling technique used inclusion and exclusion criteria, did not consume
vitamins or blood-boosting supplements, was not menstruating, and had no history of
chronic disease/infection. Data collection was carried out using questionnaires and
observations. Data on nutrient intake (Energy, Protein and Iron (Fe)) were obtained
by means of a 2x24 hour food recall and examination of hemoglobin levels was ob-
tained by using the Easy Touch GCHB tool using the POCT (Point of care testing)
method. Data analysis used univariate and bivariate analysis using the Paired Sample
t-Test. The data in this study are presented in tabular form and in the form of text or
narrative. This research has obtained ethical approval from the Health Research Eth-
ics Commission, Poltekkes Kemenkes Manado with number: KEPK 01/06/070/2023.

3 Results

The results of the research on hemoglobin levels before and after the intervention of
giving cakalang fish nuggets added with Moringa leaves can be seen in Table 1.

Table 1. Hemoglobin Before and Hemoglobin Intake After

Treatment
N 40
Mean Pre-test Hb 16,615
Mean Post-test Hb 17,085
Sig. (2-tailed) 0,000

The results of the Paired Sample t-Test correlation test in Table 1 showed that there
were significant differences in hemoglobin levels in respondents with a Sig. (2-tailed)
of 0.000 <0.05. The results of the Hb measurements show that there has been an in-
crease in terms of the average Hb, which is 16.615 g/dL at the initial measurement
and 17.085 g/dL at the final measurement.

The results of the research on increasing energy intake before and after the interven-
tion of giving cakalang tuna nuggets added with Moringa leaves can be seen in Table
2.
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Table 2. Energy Before and Energy Intake After

Treatment
N 40
Mean Pre-test intake energy 1.368
Mean Post-test intake energy 1.556
Sig. (2-tailed) 0,000

Table 2 showed that the results of the Paired Sample t-Test correlation test show that
there are significant differences in energy intake in respondents with a Sig. (2-tailed)
of 0.000 <0.05. The results of the 24-hour recall of iron intake before and after the
intervention showed that there was an increase seen from the average iron intake,
namely 1,368 kcal at the initial recall and 1,556 kcal at the end of the recall.

Table 3 illustrates the results of the study on increasing protein intake before and after
the intervention of giving cakalang fish nuggets added with Moringa leaves.

Table 3. Protein Before and Protein Intake After

Treatment
N 40
Mean Pre-test intake Protein 49,450
Mean Post-test intake Protein 67,470
Sig. (2-tailed) 0,000

The results of the Paired Sample t-Test correlation test in table 3 showed that there
were significant differences in protein intake in respondents with a Sig. (2-tailed) of
0.000 <0.05. The results of the 24-hour recall of iron intake before and after the inter-
vention showed that there was an increase seen from the average iron intake, namely
49.450 gr at the initial recall and 67.470 g at the end of the recall.

Table 4 illustrates the results of the study on increasing intake of iron (Fe) before and
after the intervention of giving cakalang fish nuggets added with Moringa leaves.

Table 4. Iron Before and Iron Intake After

Treatment

N 40
Mean Pre-test intake Besi (Fe) 5,252
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Mean Post-test intake Besi (Fe) 13,795
Sig. (2-tailed) 0,000

The results of the correlation test of the Paired Sample t-Test in Table 4 showed
that there were significant differences in iron (Fe) intake in respondents with a Sig.
(2-tailed) of 0.000 <0.05. The results of the 24-hour recall of iron intake before and
after the intervention showed that there was an increase seen from the average iron
intake of 5.252 mg at the initial recall and 13.795 mg at the end of the recall.

4 Discussion

Adolescent girls have a higher risk of developing anemia than male adoles-cents.
Research from The increase in iron requirements is mainly due to iron loss during
menstruation[19]. In addition, young women pay more attention to changes in body
size and physical appearance so that their behavior or eating habits are often wrong,
such as limiting food intake, especially animal foods which are sometimes seen as
foods that contain high fat and can lead to obesity among poor woman or rich woman
or urban[20][21]. Anemia occurs due to several factors, namely low food intake,
infection, blood loss (menstruation and bleeding), metabolic disorders, social econo-
my[1]. The results of a study that before consump-tion of Moringa Oliefera, most
pregnant women experienced mild anemia. Mean-while, after consuming Moringa
Oliefera, almost some did not experience anemia[2][22]. By consuming Moringa
Oliefera regularly every day, it can increase the Hb level of pregnant women by 0.34
g/dL in the first week and increase the Hb level of pregnant women up to 0.96 g/dL in
14 days or 2 weeks after consuming Moringa Oliefera.

Energy consumption from food is necessary to cover the energy expenditure of a
person if one has a body size and composition with levels of activity that are compati-
ble with long-term health and that allow the maintenance of socially and economical-
ly required physical activity[9][23]. If energy intake is lacking, energy formation will
be taken from protein. There is a significant difference in energy intake in respond-
ents with Sig. (2-tailed) of 0.000 <0.05. The results of the 24-hour recall of iron intake
before and after the intervention showed that there was an increase seen from the
average iron intake, namely 1,368 kcal at the initial recall and 1,556 kcal at the end of
the recall.

These results are also in line with research conducted by Affonfere, M., et al[13]
and Boateng, L., Nyarko, R., Asante, M., & Steiner-Asiedu, M[24] that the potential
of local food ingredients in the formulation of an iron-rich and acceptable comple-
mentary food supplement. The result is that the energy intake in the treatment group
before being given Moringa juice pudding was 876.2 kcal. Whereas after giving
Moringa leaf pudding, the average energy intake of children increased to 1314.1 kcal.

Protein is one of the macronutrients that has an important role in the process of
forming body tissues[3]. Protein helps form enzymes so that they can optimize the
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function of every organ in the body. There is a significant difference in protein intake
in respondents with Sig. (2-tailed) of 0.000 <0.05. The results of the 24-hour recall of
iron intake before and after the intervention showed that there was an increase seen
from the average iron intake, namely 49.450 gr at the initial recall and 67.470 g at the
end of the recall.

These results are also in line with research conducted by Paruntu et al [25] [22]
entitled fish nugget (yellow fin tuna) supplementation as an alternative to school
lunch feeding, protein adequacy, improving nutritional status and cognitive function
in malnourished students at elementary schools. Malalayang with the results of the
statistical T-test comparison of protein nutrient intake showed that there was a very
significant difference in the average protein intake before the intervention, namely
30.9800 + 10.13307, protein intake after the intervention was 38.6000 + 11.51752
where the value was p <0.05 or p = 0.000.

5 Conclusion

From the treatment in the form of giving the cakalang fish nugget product, Moringa
leaves, it can increase energy intake, iron and protein intake in young women. So it
can be seen that giving nugget products once a day gets an energy distribution of
191.2 kcal or 9.3% of daily needs. Meanwhile, 5 mg of iron is given or 33% of the
daily requirement and protein distribution is 12 grams or 18% of the daily require-
ment. In the first examination of 40 young female respondents, there were 38 people
with normal Hb status and 2 people had mild anemia, so the researchers gave them
Moringa leaf fish nuggets for consumption. After the intervention, 39 people had
normal Hb status and 1 person still had mild anemia. Treatment in the form of giving
moringa leaf nuggets from skipjack tuna can increase hemoglobin levels in young
women. Hemoglobin levels in respondents who consumed Moringa leaf skipjack tuna
nuggets experienced a significant increase. It is recommended that schools and older
people be able to work together with health service centers (nearest health centers)
especially in the field of nutrition to provide education about anemia, provide infor-
mation about foods that contain nutrients, especially sources of iron and protein, good
eating patterns to prevent anemia, and lifestyle habits. healthy and optimize the ad-
ministration of blood supplement tablets.
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