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ABSTRACT

Background: Adolescent girls are at risk for iron-deficiency anemia. Various food fortifications
have been developed to reduce the incidence of anemia. This study aimed to investigate the effect
of consumption of jelly combined with salacca pondoh seed flour and Moringa leaf flour on
hemoglobin levels in adolescent girls with moderate anemia.

Subjects and Method: The Randomized Control Trial study was conducted in high schools,
Banyuwangi, East Java, from August to September 2020. A total of 75 high school girls with
moderate anemia were randomly divided into three groups with 25 people in each group, namely:
(1) Control group (C) get a combination of 100g plain jelly, and iron tablets; (2) Treatment group 1
(T1) received 100g of jelly combined with 14.9g of salacca pondoh seed flour and 5.7g of Moringa
leaf flour; and (3) Treatment group 2 (T2) received 100g of jelly which had been combined with
7.5g of salacca pondoh seed flour and 3g of Moringa leaf flour. The treatment was given twice per
week for 8 weeks. The dependent variable is hemoglobin level. The independent variable was
administering a combination of jelly with salacca seed flour and Moringa leaf flour. Hemoglobin
data was taken by laboratory examination on days 30 and 60. Data were analyzed using One Way
Anova.

Results: After the intervention, the average hemoglobin levels in the three groups increased
during the 30th day of observation: C (Mean= 14.68; SD= 0.75), T1 (Mean= 15.50; SD= 0.90), and
T2 (Mean= 14.47; SD= 0.79). There was an average increase in hemoglobin levels in the three
groups during the 60t day of observation, namely: C (Mean= 14.96; SD= 0.81), T1 (Mean= 15.20;
SD= 0.78), and T2 (Mean= 14.96; SD= 0.69). On the 30t and 60t day observations, the difference
in mean between the three groups was not statistically significant (p= 0.412) and (p= 0.703).
Conclusion: The administration of jelly combined with salacca pondoh seed flour and Moringa
leaves is effective compared to plain jelly with iron tablets in increasing Hb levels.
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BACKGROUND with anemia are women of childbearing age
Anemia is a nutritional problem that occurs (WUS), and iron deficiency is the main
worldwide, with a prevalence of 27% (1.93 cause of anemia (Nicholas and Kasebaum,
billion people) in 2013. Half a billion people 2016; WHO, 2015). Anemia during adole-
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scence is a nutritional problem and nega-
tively affects growth and cognitive, acade-
mic achievement, and serious impact du-
ring the reproductive years. Anemia in
pregnant adolescents increases maternal
morbidity and mortality and increases risks
to the fetus, such as low birth weight and
premature birth (Masthalina et al., 2015).
Based on Riskesdas data in 2013, the pre-
valence of anemia in Indonesia's 15—24-
year age group was 18.4 % (10.4% in wo-
men and 8% in men) (Ministry of Health,
2014a).

Clinical signs of iron deficiency ane-
mia can be mild to severe, such as pale skin,
easy fatigue, vertigo, fainting, shortness of
breath, headache, tachycardia, and a sys-
tolic heart murmur (Aldallal, 2016). The
diagnosis of anemia is based on clinical
signs, physical examination and laboratory
tests (Ganz, 2013). Normal hemoglobin le-
vels are 13 mg/L for men and 12 mg/L for
women, while children and pregnant wo-
men are 11 mg/L (Clarke, 2014).

To deal with the problem of anemia,
the Indonesian government has carried out
an anemia prevention program with iron
supplementation in the form of blood-add-
ed tablets containing 60 mg of iron and 400
g of folic acid. The targets for giving this
blood-added tablet are young women and
pregnant women. Pregnant women are giv-
en a minimum of 90 blood-added tablets
during pregnancy, while young women are
given once a day during menstruation and
once a week for 16 weeks (Ministry of Heal-
th, 2013).

Pondoh salacca is the largest agri-
cultural product in the Sleman Regency
area. Local residents have used it for home
industries by using fruit flesh, skin, and
seeds of salacca. Salacca coffee beans were
the first processed to be introduced to the
wider community and were popular be-
cause they did not contain caffeine (Wer-
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dyani et al., 2017). Salacca seed flour has a
high Fe content and Moringa leaf flour,
which has a high Fe content, so the authors
are interested in making food fortification
from a combination of salacca seed flour
and Moringa leaf flour. This study aimed to
investigate the effect of consumption com-
bined with salacca pondoh seed flour and
Moringa leaf flour on hemoglobin levels in
adolescent girls with moderate anemia.

SUBJECTS AND METHOD

1. Study Design

This study is a Randomized Control trial
(RCT) conducted in SMA, Banyuwangi city,
East Java, from August to September 2020.
2. Population dan Sample

The sample in this study was 75 adolescent
girls with moderate anemia studying in
high school, selected and randomly divided
into three groups with 25 people allocated
to each group. The control group (C) receiv-
ed a combination of 100g plain jelly and
iron tablets. Treatment group 1 (T1) got
100g of jelly which had been combined with
14.9 grams of pondoh salacca seed flour
and 5.7 grams of Moringa leaf flour. Treat-
ment group 2 (T2) got 100g of jelly which
had been combined with 7.5 grams of pon-
doh salacca seed flour and 3 grams of Mori-
nga leaf flour. The treatment was given
twice per week for 8 weeks.

The selected samples met the inclu-
sion criteria, namely: (1) Young women
aged 16-18 years; and (2) There is moderate
anemia (Hb level = 8.0 - 10.9 g/dL). Adole-
scent girls who were not selected if they met
the exclusion criteria were: (1) Menstruat-
ing during screening; (2) Have a history of
diseases that affect Hb (TBC, DHF, Malaria,
helminthiasis); (3) taking dietary supple-
ments of vitamin C and iron supplements;
and (4) Have a food allergy made from
flour.
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3. Study Variables

The dependent variable is hemoglobin le-
vel. The independent variable is adminis-
tering a combination of jelly with salacca
seed flour and Moringa leaf flour.

4. Operational Definition of Variables
Anemia. The diagnosis of anemia is based
on physical and laboratory examinations.
Physical examination is performed to find
signs of organ involvement and assess the
severity of the patient's anemia.

Hb levels. Moderate anemia in adolescent
girls is 8.0-10.9 g/dL. Adolescent girls aged
15-19 years are normal 12 g/dL. Taken us-
ing a spectrophotometer using the cyan-
methemoglobin method.

Combination Jelly was made in com-
binations with different amounts, namely:
(1) 14.9 g of salacca seed flour and 5.7 g of
moringa flour for P1; (2) 7.5 g of salacca
seed flour and 3 g of Moringa flour for T2;
and the control group was given jelly with-
out the combination of flour and Fe tablets.
5. Data Analysis

Sample characteristics are presented with
univariate in mean, SD, minimum, and
maximum. Bivariate analysis was carried
out to test the difference in the mean
between groups using One Way Anova to
determine the comparison of the mean
hemoglobin levels on the initial day of the
study, the 30th and 60t in each group.

6. Research Ethics

This study was conducted based on re-
search ethics, namely, confidentiality, ano-
nymity, informed consent, and ethical re-
search. Research ethics were obtained from
the Health Research Ethics Committee at
the Chakra Brahmanda Lentera Institute
with No.016/27/XI/EC/KEPK/-Lemb.Can-
dle/2020.

A. Univariate Analysis

Based on Table 1 characteristics of the sam-
ple, the mean age is 16.76 years with an SD
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of 0.77, a minimum age of 16 years, and a
maximum of 18 years. Height has a mean of
161.56 years with SD 7.17, a minimum
height of 156 cm, and a maximum of 175
cm. Bodyweight has a mean of 53.48 kg
with an SD of 9.21 with a minimum weight
of 40 kg and a maximum of 70 kg. Hb levels
have a mean of 9.02g/dL with SD o0.14,
minimum Hb 8.70, and a maximum of
9.30.

Based on Table 2, the age of the re-
search subject was 40%, 16 years old, 17
years old 36%, and 18 years old 24%. The
father's regional minimum wage family in-
come is 54% and for the mother 68%. Re-
search subjects do not have food allergies to
seafood, eggs, and flour. The research sub-
jects did not have diseases that interfere
with iron absorption, namely DHF, intes-
tinal worms, typhoid, and malaria.

Table 3 showed the results of the
combined jelly test. The SNI (Indonesian
National Standard) test was carried out to see
the safety of consumption of combined jelly
using the quality requirements of jelly, name-
ly SNI 01-0222-1987 testing. The test results
showed that the combination jelly meets the
requirements for physical, chemical, and
microbiological characteristics. The content
in the combination jelly is 8.49 mg in one
dose and 5.14 mg in half the dose in 100
grams of combination jelly.

Table 4 showed an effect of combined
jelly consumption on Hb levels of moderately
anemic adolescent girls after the interven-
tion.

The average hemoglobin level in the
three groups increased during the 3o0th day of
observation, namely the control group
(Mean= 14.68; SD= 0.75), treatment group 1
(Mean= 15.50; SD= 0.90), and treatment
group 2 (Mean= 14.47; SD= 0.79), but the
difference in mean between the three groups
was not statistically significant (p= 0.703).
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Table 1. Characteristics of the sample (numeric data)

Variables Mean SD Min Max
Age (year) 16.76 0.77 16 18
Height (cm) 161.56 7.17 156 175
Weight (kg) 53.48 9.21 40 70
BMI (kg/m?2) 20.24 2.22 16.20 23.50
Hb level (gr/dL) 9.021 0.14 8.70 9.30

Table 2. Characteristics of the sample (categorical data)
Characteristics Categories Frequency Percentage
Age (year) 16 30 40%
17 27 36%
18 18 24%
Family Income
Father <minimum wage 41 54%
> minimum wage 34 46%
Mother < minimum wage 51 68%
> minimum wage 24 32%
HIness TB, w9rms, DHF, typhoid, o 0%
malaria
Allergy Allergy to seafood, eggs, o 0%
flour
Table 3. Combination jelly test results
Parameters Minimum requirements Treatmenti Treatment Test method
of supplemental feeding 2
Energy (kcal) 300 69.26 29.7 Calculation
Carbohydrates(g) 40 13.8 6.55 Luff school
Protein (g) 6 2.21 0.82 Kjeldahl
Fat (g) 13 0.58 0.02 Weibull
Fe (mg) - 8.49 5.14 Colorimetry
Vitamin C - Negative Negative HPLC

(High-performance
liquid chromatography)

Similarly, there was an increase in the
average hemoglobin level in the three groups
during the 60t day of observation, namely
the control group (Mean= 14.96; SD= 0.81),
treatment group 1 (Mean= 15.20; SD= 0.78),
and treatment group 2 (Mean= 14.96; SD=
0.69), but the difference in mean between the
three groups was not statistically significant
(p= 0.412).

This study used a combination jelly as a
portion of additional food for anemic adole-
scent girls by analyzing the status of hemo-
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globin levels and erythrocyte index after
administration for 30 and 60 days. Before the
combination jelly was chosen, the fortifica-
tion used was cookies. Still, the right formula-
tion was not found even though it had been
tried with various compositions and oven
temperature settings (data not shown).

This study refers to the study of Sani
(2014), which uses jelly as an intervention
medium. In this study, Fe was in the form of
microcapsules containing ferrous sulfate
(FeSO4) and added to the jelly.
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Table 4. Effect of consumption of combined jelly on Hb levels

Group Mean SD P

Hb Pretest (gr/dL)

Control 9.01 0.13

Treatment 1 9.03 0.15 0-859
Treatment 2 9.03 0.15

Hb day 30 (gr/dL)

Control 14.68 0.75

Treatment 1 15.50 0.90 0.703
Treatment 2 14.47 0.79

Hb day 60 (gr/dL)

Control 14.96 0.81

Treatment 1 15.20 0.78 0.412
Treatment 2 14.96 0.69

This study refers to the study of Sani
(2014), which uses jelly as an intervention
medium. In this study, Fe was in the form of
microcapsules containing ferrous sulfate (Fe-
SO4) and added to the jelly. For the use of
salacca seed flour, according to Nugraheni's
research (2020), using salacca seed flour as a
mixture. Jelly has a lack of minimum vitamin
C content of 2 mg.

Combined jelly is a combination of
salacca seed flour and moringa leaf flour plus
orange juice. Where before, the research was
expected to have vitamin C content, but the
results of the Unair pharmacy laboratory
were negative for vitamin C content. Due to
the long boiling process, the combination
jelly lost its vitamin C content. According to
SNI, as a new product used in this study, the
combined jelly has been tested for feasibility.
The combination jelly contains no cyclamate
sweeteners and saccharin sweeteners.

Iron is an important element in the
body. Iron acts as a component of enzymes
and is involved in various metabolic process-
es. The total amount of iron in a person
weighing 70 kg can reach 3.5 g or 50 mg/kg.
Approximately 65% of iron (2,300 mg) is
stored in erythrocytes, 10% (350 mg) is found
in myoglobulins and other tissues (enzymes
and cytochromes), 200 mg is stored in the
liver, 500 mg is in the reticuloendothelial sys-

www.theijmed.com

tem (RES), and 150 mg is stored in the liver
and bone marrow. The daily requirement of
iron in the body is 20-30 mg/day used for the
erythropoiesis process. The body absorbs
iron from food under normal conditions of 1-
2 mg/day (Munoz et al., 2005)

The iron absorption process occurs in
the duodenum and proximal jejunum, which
is influenced by the chemical form of iron,
organic acids, and gastric acid secretion
(Mackenzie and Garrick, 2005). The bio-
availability of heme and non-heme iron is
different. The absorption of non-heme iron
requires a long process. This happens be-
cause the available non-heme iron is still in
oxidized form (Fe3+), so a reduction process is
needed to form Fe2*. When heme and non-
heme iron are consumed together, heme iron
will be more easily absorbed, estimated to be
15-30% more than non-heme iron (Gupta et
al., 2014). The process of reducing non-heme
iron Fes+ to Fe2* occurs before it is trans-
ported across the intestinal epithelium, using
the enzyme ferrireductase with the help of
coenzyme vitamin C (Munoz et al., 2011).

This study applied Susanti's research
(2018) which stated that giving salacca seed
flour can increase Hb levels in anemic rats.
Combined jelly can increase Hb levels in
anemic adolescent girls after 60 days of the
administration, with a significant increase, so
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that female adolescents are not anemic.
Through this study, researchers concluded
that the consumption of combination jelly
could increase the Hb levels of moderately
anemic adolescent girls and consume ordi-
nary jelly with the addition of Fe tablets.

This study also has research limitations,
namely, physical activity and consumption of
foods containing Fe inhibitors were not con-
trolled during the study. These two factors
affected the absorption of Fe. So, to prevent
helminthiasis, which can affect the Fe ab-
sorption process, only worm medicine is
given in the form of combating tablets, the
count and type of leukocytes are not checked
at the beginning of the study, so it is not
known whether the research subject has an
infection or not which will affect the Hb level.

Further research is needed to control
confounding factors, such as physical activity,
consumption of foods containing Fe inhibi-
tors, helminthiasis, menstruation, and infec-
tion/inflammation. In addition, it is neces-
sary to test other hematological indicators
with a minimum of three repetitions.

The implications of the findings of
salacca seed flour and moringa leaf flour can
be used as an alternative food ingredient or
as an additional food mixture with local wis-
dom to overcome anemia in the community.
Combination jelly is used as a model for
supplemental food or complementary supple-
mentation of Fe tablets for anemic patients,
especially adolescent girls.
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