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Abstract

Hypertension is a condition when blood pressure is above 140/90 mmHg. One of the causes of hypertension is a lack of
calcium and potassium intake. Mocaf flour and kepok banana peels contain calcium and potassium. This study aims to
analyze differences in organoleptic characteristics, public acceptability, calcium levels, potassium levels and water
content in vla pie with adding mocaf flour and kepok banana peels. The research design used was experimental with a
completely randomized design method, the use of wheat flour and mocaf flour, namely F1(50%:50%), F2(35%:65%),
F3(20%:80%) and the addition of 50 grams of kepok banana peels in each treatment. The results of the Friedman
statistical test showed no differences in aroma, texture and colour, but there was a significant difference in the taste of
the Vla pie. The highest hedonic test results were found in F1. The highest calcium content is found in F3. The highest
potassium content is found in F1. The water content is not following the pie quality standards in SNI. The conclusion is
that vla pie with mocaf flour and kepok banana peels is acceptable to the public.
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Introduction

Hypertension is when the systolic blood pressure is above 140 mmHg and the diastolic blood pressure is above 90 mmHg after
a re-examination (Unger et al., 2020). The prevalence of hypertension in Indonesia in 2018 has increased since 2013, from 25.8% to
34.1% (Riset Kesehatan Dasar, 2013; Riset Kesehatan Dasar, 2018). It is far from the global target of overcoming non-communicable
diseases, namely, to reduce the incidence of hypertension by 25% in 2025 (World Health Organization, 2021). Uncontrolled high
blood pressure can cause complications such as heart disease, stroke, kidney disease, retinal damage, nerve disorders, cerebral
disorders and peripheral vascular disease (Kemenkes, 2018). Factors that can influence the onset of hypertension include factors that
cannot be changed, namely age and gender, as well as factors that can be changed, namely by preventing a deficiency in calcium and
potassium intake (Krummel, 2008; US Department of Health and Human Service, 2006).

The use of drugs for the treatment of hypertension is a significant concern in drug selection because of the safety factor of
long-term drug use (Wiryowidagdo & Sitanggang, 2002). Therefore, one way to reduce high blood pressure apart from using drugs is
to innovate food products that can help lower blood pressure safely. When a person's calcium and potassium intake is low, it can
cause blood pressure to rise and vice versa (Damayati, 2020; Putri, 2014). Therefore, it is necessary to innovate food products with
attractive shapes that are liked by various age groups, such as vla pie with the addition of mocaf flour and kepok banana peels. This
research aims to analyze the effect of adding mocaf flour and kepok banana peels to vla pie as an alternative snack for hypertension
patients regarding differences in organoleptic characteristics, public acceptability, calcium content, potassium content and water
content in vla pie.

Methods

This research method is descriptive with a cross-sectional study design. This study was conducted in 4 schools in
Surakarta City, namely State Senior High School 4 Surakarta, State Senior High School 5 Surakarta, Al-Abidin
Bilingual Boarding School Surakarta, and State Vocational High School 9 Surakarta, which was conducted in July
2023, with inclusion criteria for research subjects in grades X-XI, age 15-18 years, attending school and living in the
city of Surakarta. Exclusion criteria for adolescents who use appetite suppressants. Determination of the minimum
sample size using the calculation formula of Slovin (1960) is:

n =N/(1+Nxe2)
=41093/ (1 + 41093 x 0.12)
=41093/411.93
=99.75 =100 respondents
An estimate of a 15% loss to follow-up is:
n =100 + (100 x 15%)
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= 115 respondents
N: Population size / total population in Surakarta aged 15-19 years of 41093 people
n: Number of samples
e: margin of error (error tolerance) 10% or 0.1(Badan et al., 2021).
The Number of respondents for each school using the formula according to Sugiyono (2007) isn = (x / N) N1
n = Number of desired samples per stratum
N = Total population of teenagers in the School
X = Total population in each stratum
N1 = Sample
Based on the formula, the number of respondents from each school is State Senior High School 4 Surakarta =
1134/4876 x 115 = 26.7 = 27 respondents, State Senior High School 5 Surakarta = 1054/4876 x 115 = 24.8 = 25
respondents, Al-Abidin Bilingual Boarding School Surakarta = 1054/4876 x 115 = 26.1 = 27 respondents, State
Vocational High School 9 Surakarta = 1581/4876 x 115 = 37.2 = 38 respondents. The total sample size is 117
adolescents.

Surakarta

Figure 1. Location of research in Surakarta City at four schools, State Senior High School 4 Surakarta (7°33'22.4"S 110°48'07.7"E), State Senior
High School 5 Surakarta (7°33'00.8"S 110°49'50.3"E ), Al-Abidin Bilingual Boarding School Surakarta (7°32'16.8"S 110°48'22.7"E), and
State Vocational High School 9 Surakarta (7°32'05.0"S 110°48'15.5"E)

This study has received ethical approval from the Health Research Ethics Committee (KEPK) of the Faculty of
Medicine, Sebelas Maret University, with the number 95/UN27.06.11/KEP/EC/2023. The data were primary, including
body weight using a weight scale, height using a microtome, and waist circumference using a midline to determine
BMI/U and RFM values. Statistical tests to determine the relationship between variables used the Person Product
Moment test if the data is normally distributed. If the data is not normally distributed, use the Spearman rank test.

Results and Discussions

The research results in Table 1 show that women dominate the characteristics of the gender research subjects
compared to men, which is due to the higher number of female students than men. Based on BMI-for-age, most subjects
were in the normal category, with 76 (65%) people, while the lowest was fewer than 10 (8.5%). In the percentage
category of body fat using RFM, most samples were found at the height of 46 (39.3) people.

Table 1. Characteristics and distribution of samples based on variables studied

Category n %

Gender type

Male 40 34.2
Female 77 65.8
BMI-FOR-AGE

Poor nutrition 10 8.5
Normal nutrition 76 65.0
Overnutrition 20 17.1
Obesity 11 9.4
Body Fat Percentage (RFM)

Fitness 34 291
Average 37 31.6
Obese 46 39.3
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Table 2 shows the frequency distribution of body mass index according to age (IMT/U) and per cent body fat using
RFM. The respondents’ IMT/U had a mean value of 3.27, a median of 3.00, a standard deviation of 0.75, a minimum
value of 2.00, and a maximum value of 5.00. The respondents' per cent body fat with RFM had a mean value of 1,39, a
median of 1,00, a standard deviation of 0.49, a minimum value of 1.00, and a maximum value of 2.00.

Tabel 2. Frequency Distribution of Body Mass Index Respondents by Age and Percent Body Fat Using Relative Fat
Mass

Mean Median Std. Minimum Maximum
Deviation
IMT/U 3.27 3.00 0.75 2.00 5.00
RFM 1.39 1.00 0.49 1.00 2.00

Table 3 shows the correlation test results between variables using the Spearman rank test. Then, the results
obtained for the relationship between BMI-for-age and body fat percentage show, among other things, that there is a
significant relationship with the result (p=0,000, r=0.628**) where the value of p<0.05 indicates that the higher a
person's BMI-for-age value, the higher the value of the body fat per cent; otherwise, the smaller the BMI-for-age value,
the lower the per cent of body fat. This research succeeded in observing the relationship between both.

The results of this study are in line with previous studies, which stated that there was a relationship between body
fat percentage and BMI (Akindele et al., 2016). The study conducted by Naulia et al. (2023) showed a significant
relationship between BMI and body fat percentage (p<0.05) with a positive direction. Another study with the same
variable found a correlation between BMI and body fat percentage (p = 0,000) with a sample size of 115 people meeting
the productive age criteria (15-64 years), a study conducted in Semarang (Susantini, 2021). Similarly, a study
conducted on medical students at Diponegoro University resulted in a positive correlation between BMI and individual
body fat percentage, with an average fat content of 72.5% in the sample (Archilona et al., 2016).

To the author, this is the first study to address the relationship between BMI and RFM. The study results show that
there is a relationship between BMI/U and RFM. The results of this study are in line with previous studies, which stated
that there was a relationship between BMI and the per cent body fat of adult women estimated by BIA (Misra et al.,
2019). Other supporting studies show that RFM has high accuracy in estimating body fat percentage (Paek et al., 2019).
RFM predicts the proportion of body fat more accurately (Woolcott & Bergman, 2018), so it can easily estimate
adiposity in individuals (Corréa et al., 2021). RFM is a simple-to-calculate, sex-specific obesity indicator more closely
approximates whole-body fat percentage than BMI (Suthahar et al., 2023). The reference explains that separately, RFM
is more accurate in predicting per cent fat than BMI in obese individuals (Paek et al., 2019).

Obesity is the accumulation of excess fat that can be detrimental to health. Obesity results from an imbalance
between energy consumed and energy spent (Jehan et al., 2020). Increased consumption of high-energy foods such as
fat and sugar can lead to an increase in body fat percentage (WHO, 2021). The gradual and periodic measurement of
anthropometry is one of the methods of preventing obesity. Anthropometric measurement methods include the
calculation of age-based body mass index (BMI-for-age), upper arm circumference (LILA), neck circle, waist-to-arm
circle comparison (RLPP), and skin fold thickness (SKF), bioelectric impedance analysis (BIA) and double-energy x-
ray absorption (DXA) (Supariasa et al., 2016).

The advantage of RFM in measuring body fat percentage is that it is a simple, inexpensive, and non-invasive
technique (Corréa et al., 2021). Thus, its use is more popular. It is known that BMI is correlated with body fat mass
(Jeong et al., 2023). One study determined that the body mass index (BMI) correlates strongly with the body fat mass
determined by the bioelectrical impedance analysis (BIA) method. Still, the BIA method is superior to the BMI method
in determining body mass composition (Wiranata & Inayah, 2020).

A study stated that a person who followed nutrition counselling experienced a decrease in the percentage of
overweight women's body fat and obesity among Pilates gym participants (Ranitadewi et al., 2018). Therefore, it is
essential to note the importance of keeping the body mass index according to age in adolescents within the normal
range. BMI-for-age is closely linked to total body fat levels, so it can trigger the onset of obesity, which may trigger
various fatal diseases. Teenagers who are obese or overweight can be prevented by performing routine measurements of
BMiI-for-age and body fat percentage.
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Conclusions

The study was conducted on adolescents in Surakarta City at State Senior High School 4 Surakarta, State Senior
High School 5 Surakarta, Al-Abidin Bilingual Boarding School Surakarta, and State Vocational High School 9
Surakarta with a total sample of 117 people where the majority of the sample was female with a percentage of 65.8%.
Based on the results of the Rank Spearman test conducted, the data showed a significant solid relationship with a
positive direction between body mass index according to age (IMT/U) and per cent body fat using Relative Fat Mass
(RFM) (p=0.000). The results showed that the higher a person's body mass index, the higher the body fat percentage.
Therefore, excessive fat accumulation can lead to obesity and hurt health. The results of this study are expected to be a
scientific reference in school nutrition programs to determine the nutritional status and percentage of body fat in
students using IMT/U and RFM, which are conducted periodically.
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