CHAPTER |
INTRODUCTION
1.1 Research Background

Adolescence is a transitional period from childhood to adulthood,
commonly referred to as puberty. This transitional period renders adolescents,
particularly teenage girls, vulnerable to nutritional problems, one of which is
iron deficiency, which can lead to anemia.> Anemia is caused by a low red
blood cell count or reduced hemoglobin (Hb) concentration, which diminishes
the blood’s capacity to transport oxygen.?

According to the World Health Organization (WHO), the prevalence of
iron deficiency anemia among adolescent girls was 29.9% in 2019.% Based on
the 2013 Basic Health Research, the prevalence of anemia among adolescent
girls over the age of 15 in Indonesia was 22.7%, rising to 32% in 2018.% °
According to the East Java Provincial Health Office, the prevalence of iron
deficiency anemia among adolescent girls was 19.6%.8 Meanwhile, according
to the Ngawi District Health Office, the incidence of iron deficiency anemia
among adolescent girls was 57.1%."

One factor contributing to anemia in adolescent girls is inadequate
dietary intake, which includes an unhealthy diet that neglects sources of
protein, vitamins, and minerals while consuming high-energy but low-fiber
foods. According to the 2023 Indonesian Health Survey (IHS), 16.9% of

children over 10 still consumed few vegetables and fruits® Strategies to
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enhance the diet of adolescents with anemia include consuming nutritious
snacks that contain dietary fiber, high protein, and iron.°

A snack can be defined as food or drink consumed as a light meal
between regular meals.*® One of the snacks preferred by teenagers is the snack
bar.!* Some advantages of snack bars include their practical form (bar-shaped
and compact), which makes them easy for everyone to consume. Furthermore,
snack bars are rich in nutrients and possess a relatively long shelf life.!2 The
primary ingredients for producing snack bars typically include cereals, nuts,
and dried fruits.™®

Soybeans are a type of legume known for their high protein content,
which can stimulate the production of red blood cells and serve as an
alternative to help prevent anemia.* The utilization of soybeans as a food
ingredient often involves processing them into flour, thus allowing soybeans
to be used in various ways to create a wide range of food products.’® Utilizing
soy flour is one method to provide a high-protein food source. The nutritional

content of soy flour per 100 grams includes 347 kcal of energy, 29.9 g of
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carbohydrates, 20.6 g of fat, 35.9 g of protein, 5.8 g of fiber, 195 mg of calcium,
and 8.4 mg of iron. Furthermore, soy flour contains various vitamins, including
vitamins A, B, and C.16

In addition to soybeans, moringa leaves (Moringa oleifera L.) are also
a source of iron, which can aid in the formation of red blood cells.}” Moringa
leaves are classified as a vegetable that can be utilized as a food source and in
product development.t® Although moringa leaves could be consumed, only a
few people in Indonesia consumed them because they were not widely favored.
Consequently, moringa leaves can be processed into a semi-finished product
known as moringa leaf flour, which can then be utilized to create various food
and beverage options.*®

Moringa leaf flour is derived from dried moringa leaves that are ground
into a fine powder.?° The nutritional content of moringa leaf flour per 100 g
included 38.2 g of carbohydrates, 27.1 g of protein, 2.3 g of fat, and 19.2 g of
fiber.?! Khofifah et al.’s 2023 study of anemic adolescent girls at Pondok
Pesantren Hufadzul Qur’an Al Asror Semarang, who were given 18 grams (2
pieces) of moringa leaf biscuits per day for 14 days, showed that moringa leaf

biscuits increased hemoglobin levels in these girls.?
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Based on the identified issues, research needs to be conducted titled

“Innovation of Snack Bars With Substitution of Soy Flour and Moringa Leaf

Flour as Snacks for Adolescents with anemia”. The production of snack bars

utilizing soy flour and moringa leaf flour is anticipated to provide a healthy

snack alternative contains dietary fiber, high in protein, and abundant in iron.

1.2 Research Problems

Was there a difference in protein content, dietary fiber, iron levels, and

organoleptic test results in the formulation of snack bars by substituting soy

flour and moringa leaf flour as a snack for adolescents with anemia?

1.3 Research Obijectives

1. General Purpose

Analyzed the protein content, dietary fiber, iron, and organoleptic test

in the snack bar formulation with soy flour and moringa leaf flour

substitution as a snack for adolescents with anemia.

2. Special Purpose

1)

2)

3)

4)

Analyzed the difference in protein content in the snack bar formulation
with soy flour and moringa leaf flour substitution as a snack for
adolescents with anemia.

Analyzed the difference in dietary fiber content in the snack bar
formulation with soy flour and moringa leaf flour substitution as a snack
for adolescents with anemia.

Analyzed the difference in iron content in the snack bar formulation
with soy flour and moringa leaf flour substitution as a snack for
adolescents with anemia.

Analyzed an organoleptic test on the snack bar formulation with soy
flour and moringa leaf flour substitution as a snack for adolescents with

anemia.



1.4 Research Benefits

1. Theoretical Benefits

Theoretically, this research is expected to enrich and provide insights

for developing science and technology, particularly in functional foods

using soy flour and moringa leaf flour, which are rich in protein, dietary

fiber, and iron content, as an alternative snack for adolescents with anemia.

2. Practical Benefits

The results of this study can be used as a reference for future research

on food innovation utilizing functional food ingredients such as soybeans

and moringa leaves.
1.5 Authenticity Research

Research related to snack bars with several raw material variations in

their production has been conducted by several researchers, as shown in Table

1 of this study.
Table 1. Authenticity Research

. Research . Research
Research Title Method Variable Result Differences
Study on the Laboratory Independent: The snack bar formulation  Independent
Production of experimental  Soy flour and at 5% is the best product.  variable: Snack
Snack Bars with  method with  red amaranth The organoleptic test bar with soy flour
Soy Flour and a Completely  flour snack results show an average and moringa leaf
Red Amaranth Randomized  bars score of color (7.21), taste  flour substitution.
Leaf Flour as a Design (6.49), aroma (6.62), and
Snack to Prevent  (CRD) using  Dependent: texture (6.13). The Dependent
Anemia 23 five treatment  Organoleptic chemical analysis results  variables:
formulations.  test and for the best treatment Analysis of
chemical show a protein content of  protein content,
analysis test 15.7%, fat of 26.78%, dietary fiber, iron
carbohydrates 48.44%, content, and

energy of 497.93 kcal,
moisture content of
8.96%, iron of 1.65 mg,
and ash of 0.0327%.
Formulation of Experimental  Independent: The snack bar with the

Snack Bars with a Snack bar with  highest energy content is
Based on Soy Completely soy flour and F3, which contains 2.53%
Flour (Glycine Randomized  pumpkin flour  ash, 30.62% moisture,
max L.) and 14.45% protein, 17.09%

organoleptic test.

Independent
variable: Snack
bar with soy flour
and moringa leaf
flour substitution.
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. Research . Research
Research Title Method Variable Result Differences
Pumpkin Flour Design Dependent: total fat, 35.30%
(Cucurbita (CRD). Ash content carbohydrates, and a total ~ Dependent
moschata Durch) test, moisture  energy of 352.83 kcal/100  variables:
as an Alternative content test, grams. The acceptance Analysis of
Energy Source protein content  test results show that the protein content,
Food % test, fat most preferred color is dietary fiber, iron
content test, F3, the aroma is preferred  content, and
carbohydrate for F1, and both taste and  organoleptic test.
content test, texture are selected for
energy test, F3.
and acceptance
test.
Substitution of Experiment Independent: Substituting wheat, soy, Independent
Soy Flour with a Snack bar with  and Raja banana flour in variable: Snack
(Glycine max L.) Completely soy flour and the snack bar significantly bar with soy flour
and Raja Banana Randomized = Raja banana affects moisture content. and moringa leaf
(Musa Design flour However, it does not flour substitution.
paradisiaca L. (CRD) using  substitution significantly affect ash
var. sapientum) four content, protein, fat, Dependent
on the Chemical, treatment Dependent: carbohydrates, energy variables:
Nutritional, and levels Chemical value, potassium content, ~ Analysis of
Organoleptic quality, color, aroma, taste, and protein content,
Quality of Snack nutritional texture. dietary fiber, iron
Bars for quality, and content, and
Hypertensive organoleptic organoleptic test.
Patients 2 quality.
The Addition of  Experimental  Independent: The research results Independent
Moringa Leaf research with  Snack bar with- showed that the higher the variable: Snack
Flour (*Moringa  a Completely  moringa leaf addition of soy flour, the  bar with soy flour
oleifera*) and Randomized  flour and soy more it affects the protein  and moringa leaf
Soy Flour Design flour and fat content. The flour substitution.
(*Glycine max*  (CRD) substitution addition of moringa leaf
L.) to the Dependent: flour influences the iron Dependent
Nutritional Nutrient content. variables:
Value of Snack content Analysis of
Bars % analysis protein content,
dietary fiber, iron
content, and
organoleptic test.
The Effect of This Independent: The organoleptic analysis  Independent
Moringa Leaf experimental ~ Snack bar with  results of the hedonic test  variable: Snack
Flour (Moringa research moringa leaf show that the selected bar with soy flour
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. Research . Research

Research Title Method Variable Result Differences
oleifera Lam.) designusesa  flour snack bar formula is F2. and moringa leaf
Substitution on Completely substitution The proximate analysis of  flour substitution.
the Organoleptic  Randomized  Dependent: the snack bar chosen
Properties and Design Organoleptic shows a moisture content  Dependent
Calcium Content  (CRD) with properties and  of 12.52%, ash content of  variables:
of Snack Bars 2 one control calcium 1.65%, fat content of Analysis of

and three content. 19.61%, protein content protein content,

substitutions.

of 9.23%, carbohydrate
content of 56.99%, and a
calcium content of 344.14
mg/100g.

dietary fiber, iron
content, and
organoleptic test.
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