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ABSTRACT

Background: Adequate intake of fat and iron will improve
santri' cognitive function which will have an impact on
increasing their ability to memorize the Al-Qur’an. Fat intake
can improve memory which will affect the ability to
memorize. Iron functions to form oligodendrocyte cells and
helps enzymes to produce the neurotransmitters serotonin,
norepinephrine and dopamine which play a role in the
memory process. This study aims to determine the
relationship between fat and iron intake and the ability to
memorize the Al-Qur'an in female santri aged 12-14 years at
Insan Mulia Boarding School (IMBQOS) Pringsewu.

Research Methods: The research method was carried out
observationally with a cross sectional approach on 60
respondents. Intake data was obtained by weighing food
Semi Quantitative Food Frequency Questionnaire (SQ-FFQ)
as supporting data. Statistical analysis was conducted by
Spearman Rank Test

Research Result: The results of the study showed that there
was no relationship between fat intake (p=0.642) and iron
(p=0.835) with the ability to memorize the Al-Quran in
female santri aged 12-14 years at Insan Mulia Boarding
School (IMBQOS) Pringsewu

Conclusion: There is no relationship between fat and iron
intake with the ability to memorize the Qur'an in female
students aged 12-14 years at Insan Mulia Boarding School
(IMBOS) Pringsewu.
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1. INTRODUCTION

Early adolescence (ages 12-14 years) is a transition period from childhood to adulthood
which experiences many changes ranging from physical, thinking, remembering and
understanding abilities (Monks, Knoers and Hadinoto, 2019). Teenagers tend to have sharper
memories compared to other age groups. Santri are individuals who study at an Islamic
boarding school which is generally founded and managed by a kyai as leader, ustadz (male)
and ustadzah (female) as educators with the aim of gaining knowledge based on Islamic values
(Rasyid 2020; Komariah, 2016). The Qur'an comes from Arabic from the words qara'a-yaqgrau-
Qur'anan which means reading. The Qur'an is a revelation from Allah which was revealed to
the Prophet Muhammad gradually in the form of surahs and verses starting with surah Al-
Fatihah and ending with An-Nas (Solichah, 2021). The form of practicing the Qur'an is done
by reading, memorizing, and understanding it to be applied in daily life as is usually done by
students in Islamic boarding schools.

According to etymology, the word memorize comes from the Arabic root word al-hifzh,
which means remember, and the word "memorize", which means remember. In terminology,
memorizing can also be interpreted as an activity carried out by implanting material into
memory with the aim of being able to recall the material in the same way (Febriyana, 2015).
Memorizers of the Qur'an are called "Haafidz" (male), and "Haafidzah" (female). These terms
come from Arabic, namely "Haffadza" which means to memorize.

In supporting the memorization process, the brain requires nutritional intake, both
macronutrients and micronutrients such as fat and iron. Nutritional intake is an external factor
other than the environment that supports the memorization process (Putra and Issetyadi,
2010). Consuming foods that are high in antioxidants, long-chain fatty acids or
polyunsaturated fatty acids (PUFA) such as omega-3 and omega-6 and minerals plays an
important role in improving a person's cognitive function (Jlackson and Beaver, 2015; Kim and
Kang, 2016). These nutrients are used to increase the size of nerve cells, facilitate nerve
transmission (neurotransmitters), and perform various other brain functions (Solichah, 2021).
The neurotransmitter acetylcholine interacts with muscarinic and nicotinic receptors to
improve memory function, working memory, and thinking speed (Kusuma, Asnawati and
Husairi, 2020). Iron intake functions in forming hemoglobin which also helps the growth of
oligodendrocyte and myelin cells. Myelin plays a role in accelerating the transmission of
impulses or stimuli (Walser et al.,, 2021; Yunanto et al., 2016). Iron also plays a role in the
neurotransmitter system (brain nerve transmitter) which affects concentration, memory and
learning ability (Almatsier, 2016). Iron helps the enzyme tyrosine hydroxylase produce
norepinephrine and dopamine, while the enzyme tryptophan hydroxylase produces serotonin
(lrawan, 2020). Norepinephrine, dopamine, and serotonin play a role in regulating memory
ability (Wardhana, 2016). Research conducted shows that iron intake is related to a person's
cognitive level (Sari, Sitoayu, Gifari and Nadiyah, 2020).

A person's memory level is also influenced by the hormones produced by the body. The
hormones estrogen and estradiol are higher in women than in men. Both of these hormones
are very important for maintaining brain health. In addition to playing a role in regulating the
menarche cycle, the hormone estrogen also protects the brain's nerves so that they can build
various new connections, which are very important for the formation of new memories, such
as memorizing. Meanwhile, estradiol contained in estrogen functions to plant and retrieve
memories from long-term memory (Paul and Frith, 2018).

Insan Mulia Boarding School (IMBOS) Pringsewu is an Islamic boarding school-based
educational institution that prioritizes Islamic character in education. In addition to
academics, students are also guided to deepen their religious knowledge by referring to the
Qur'an as the holy book of Islam. Halagah takes place 6 times a week, in which the halagah is
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enforced at least 4 times of memorization of the Qur'an. Students who are used to
memorizing the Qur'an, have a target of 1 page of the Qur'an in one deposit, while for
students who have just started memorizing the Qur'an, then as practice, the deposit is carried
out with a target of %2 page of the Qur'an each time. The halagah time is carried out from after
Maghrib until 21.00 WIB, with a duration for depositing the memorization of the Qur'an for
5-10 minutes per student. In managing food for students, Insan Mulia Boarding School
(IMBOS) processes food independently in a private kitchen. The students' meal times are
divided into 3, namely morning at 06.00 WIB (before entering school), lunch at 12.00 WIB and
afternoon meal at 17.30 WIB.

Based on this background, the author is interested in conducting research on the
relationship between fat and iron intake and the ability to memorize the Qur'an in female
students aged 12-14 years at Insan Mulia Boarding School (IMBQOS) Pingsewu.

2. METHODS

This study is an observational study with a cross-sectional design conducted in March-July
2023 at Insan Mulia Boarding School (IMBOS) Pringsewu after obtaining ethical clearance with
No.3739/EC/KEP-UNMAL/VI11/2023. The population in the study were 113 female students at
Insan Mulia Boarding School (IMBQOS). The respondents in the study were 60 female students
aged 12-14 years who were willing to be respondents by signing an informed consent. The
independent variables are fat and iron intake while the dependent variable is the ability to
memorize the Qur'an. Intake data were obtained using the food weighing method in the
boarding school for 3 days which were then converted using Nutrisurvey software. This study
also looked at food consumed outside the boarding school using the Semi Quantitative Food
Frequency Questionnaire (SQ-FFQ) as supporting data. Meanwhile, the data on memorizing
the Al-Quran was conducted by means of interviews and obtained from the muthaba'ah book
notes (a book of notes on memorizing the Al-Quran. Univariate data is presented in the form
of median, minimum, and maximum because the data is not normally distributed. The data
was then analyzed using the Spearman Rank test.

3. RESULTS AND DISCUSSION

The characteristics of the respondents, namely age, are presented in Table 1. The average
age of respondents in this study was 13 years.

Table 1. Respondent Characteristics Based on Age

Variable Mean £ SD Min Max
Age (years) 13+0,82 12 14

In general, there is no specific age limit for memorizing, but it cannot be denied that age
can affect the ability to memorize. Younger memorizers will easily absorb information that is
read, memorized or heard compared to older people (Badwildan, 2012). This is because as age
increases, cognitive abilities in the neural system decrease. In addition, cell death in white
matter will reduce the blood supply to the brain. Aging will reduce the production of
neurotransmitters that carry signals to the brain by about 50%. In addition, aging also reduces
neuron cells in the hippocampus by 5% -20% (Mastin, 2010).

Table 2. Frequency Distribution of Fat, Iron Intake and Al-Quran Memorization

Variabel Median Min Max

Fat intake (g) 37,7 32,7 38,6

Iron intake (g) 9,5 5,4 10,6
Memorizing the Qur'an (page) 1 0 2
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Table 2 shows that the data measured using the food weighing method for 3 consecutive
days at 3 meal times. Respondents' fat and iron intake comes from animal foods including
catfish, chicken eggs, and chicken liver. When viewed based on the percentage of Nutritional
Adequacy Rate (AKG), respondents' fat intake only meets 55.9% of daily needs.

Based on research conducted at IMBOS Pringsewu, the average student has met the
standard for memorizing the Qur'an at IMBOS Pringsewu, namely for each halagah held 6
times a week, a minimum of % page of the Qur'an is required for students who are just learning
to memorize the Qur'an, while a minimum of 1 page of the Qur'an is required for students
who are used to memorizing the Qur'an. This study is in line with Ismanto (2011) who stated
that the arrangement in memorizing the Qur'an affects the memorization ability of students.
Students at Islamic boarding schools are targeted to memorize the Qur'an 3 times a day for 3
years.

3.1. The Correlation Between Fat Intake and the Ability to Memorize the Qur'an

Statistical analysis showed that there was no relationship between fat intake and the
ability to memorize the Qur'an (p = 0.642) as measured by the food weighing method. The
absence of a relationship between fat intake and the ability to memorize the Qur'an is thought
to be due to the limited types and amounts of animal-based foods provided by the Islamic
boarding school. Animal foods are the main source of fat. When viewed from the menu
served, not every menu has animal side dishes. This is because the Islamic boarding school
does not yet have a menu cycle so that the food processed depends on the food ingredients
available at that time. The memorization process requires high memory and concentration.
Essential fatty acids such as omega-3, especially Docosahexaonic Acid (DHA), are nutritional
components that have been proven to increase memory, found in fish and nuts (Stonehouse
et al., 2013; Dighriri et al., 2022). The type of fish consumed by students in Islamic boarding
schools is catfish. In 100 g of catfish there are 13.6 g of omega-3 and 22.2 g of omega-6
(Nurasmi, Sari, Rusmiati, 2018). However, catfish consumed by respondents was 48 g which
contained around 6.5 g of omega-3. Nuts such as soybeans are a source of isoflavone
antioxidants which can also affect a person's cognitive level if consumed according to needs
(Cuietal.,2020). The sources of nuts provided by the Islamic boarding school include tofu and
tempeh which are processed by frying and only with balado chili sauce. Food weighing data
shows that there is quite a lot of leftover food for tempeh and tofu side dishes. This is likely
due to the less varied processing methods, which causes boredom which has an impact on
food acceptance. The fewer or less diverse the menu variations, the greater the level of
boredom experienced by a person with a menu (Umami, 2017). Therefore, a menu cycle is
needed to control the menu served in food services including Islamic Boarding Schools. Eggs
are also known to be a source of choline (a component of acetylcholine and
neurotransmitters) which plays a role in the process of storing memory in the brain if
consumed according to needs (Atomare, 2017). During the research process, eggs were
processed by frying and stewing. The results of fodd weighing showed that eggs were the
animal side dish that had the most leftovers compared to catfish, chicken liver and chicken
meat. This is likely due to the repeated use of these ingredients in a close time.

In addition to consuming food provided from within the Islamic boarding school, students
are also allowed to buy snacks and drinks available in the canteen inside the Islamic boarding
school and outside the Islamic boarding school. In addition, students can also get food sent by
their parents during the delivery schedule. Based on respondent interviews using SQ-FFQ to
see intake from outside the Islamic boarding school for 1 month before the study, data was
obtained that the intake of food sources of fat was actually more diverse and the portions
were larger when compared to the food provided by the Islamic boarding school. The average
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fat intake from outside the Islamic boarding school was 48.20 g. Although this amount is more
than the fat intake from within the boarding school, if examined more deeply, it does not meet
the daily fat needs according to the respondent's age. Based on the Indonesian Nutritional
Adequacy Rate (AKG), the fat requirement for teenage girls aged 12 years is 65 g and for those
aged 13-14 years 70 g per day (Kemenkes, 2019).

Fat intake is a variable that indirectly affects the ability to memorize the Qur'an because
it must go through memory. Memory is categorized into three, namely sensory memory,
short-term memory, and long-term memory, which were not observed in this study.

3.2. The Correlation Between Iron Intake and the Ability to Memorize the Qur'an

Statistical analysis shows that there is no relationship between iron intake and the ability
to memorize the Qur'an (p = 0.835). This study is in line with other studies which state that
there is no relationship between iron intake and the ability to memorize the Qur'an in Islamic
boarding school students (Rani, 2023). The most easily absorbed source of iron by the body is
heme iron with an absorption rate of around 20-30%. The source of heme iron is food that
comes from animals. When viewed from the animal foods consumed by respondents in Islamic
boarding schools, they include chicken, catfish, chicken eggs, and chicken liver. Based on food
weighing for 3 days, the standard portion in Islamic boarding schools for chicken meatis 30 g
containing 0.7 mg of iron. Chicken liver 20 g contains 3.16 g of iron. Catfish 48 g contains 0.12
mg of iron. Chicken eggs 55-60 g contain 1.85 mg of iron.

When viewed from food from outside the Islamic boarding school for the past 1 month
using the SQ-FFQ method, it was found that the sources of iron consumed by respondents
were more diverse. This is also related to the time of the study which was conducted after the
school semester break, where data collection on food intake using the SQ-FFQ method was to
look back a month or when the students were on holiday from activities at the Islamic
boarding school and returned to their respective homes. Based on the SQ-FFQ, respondents
consumed fish with an average consumption of 40 g with a frequency of eating only 3-4 times
per week. Chicken meat with an average consumption of 40 g with a frequency of eating only
3-4 times per week. Chicken eggs with an average consumption of 55 g with a frequency of
eating only 3-4 times per week. During the school semester break which also coincided with
the celebration of Eid al-Adha 1444 H, many respondents consumed beef with an average
consumption of 35 g with a frequency of eating only 3-4 times per week. Goat meat with an
average consumption of 35 g with an average consumption frequency of 1-2 times per week.
These results are suspected that the largest contributor of iron as a supporter of brain function
in memorizing the Qur'an comes from outside the Islamic boarding school.

Low iron intake is also influenced by foods that work by inhibiting the absorption of iron,
such as calcium in milk (Sizet and Whitney, 2020; Waldvogel-Abramoswski et al., 2014). Based
on interviews using the SQ-FFQ method, during the last 1 month respondents consumed cow's
milk with an average consumption of 250 ml with an average drinking frequency of 3-6 times
per week. Calcium is a nutrient that binds iron before it is absorbed by the intestinal mucosa
into an insoluble substance. As a result, iron absorption is reduced due to these inhibiting
factors and the amount of ferritin is also reduced. This has an impact on reducing the amount
of iron needed for hemoglobin synthesis and replacing damaged hemoglobin (Lénnerdal,
2013; Beck, Conlon, and Kruger, 2014). Lack of iron intake will also cause obstacles in the
transmission of impulses or stimuli, thus having an impact on decreasing cognitive function,
including the ability to memorize and the quality of a person's memorization (Monks, Knoers
and Hadinoto, 2019).

In this study, it was not observed how often respondents repeated memorization, so the
frequency of repetition of memorization of the Qur'an was not known in detail. In addition,
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the level of concentration of respondents in memorizing the Qur'an was not studied.
Concentration is needed to foster awareness and attention which has an impact on improving
short-term memory performance. This short-term memory will become a good long-term
memory if there is a repetition process in memorizing (Julianto and Etsem, 2015).

4. CONCLUSION

There is no corellation between fat and iron intake with the ability to memorize the Qur'an
in female students aged 12-14 years at Insan Mulia Boarding School (IMBOS) Pringsewu. Other
factors that are suspected of influencing the ability to memorize the Qur'an include the level
of concentration and memory that have not been identified so that further research is needed
related to these things.
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