CHAPTER

INTRODUCTION
1.1. Background

Type 2 Diabetes Mellitus (T2DM) was one of the global health
issues with a significantly increasing prevalence. The International Diabetes
Federation (IDF) reported in 2021 that 10.5% of the population, equivalent
to 537 million adults aged 2079 years, are living with diabetes, and this
number is projected to rise by 46% by 2045.! Based on the Indonesian
Health Survey 2023 results, the prevalence of DM in Indonesia among
individuals aged >15 years reached 11.7%.2

Insulin dysfunction in individuals with T2DM affects how the body
processes and eliminates lipids in the blood, known as lipoproteins. As a
result, lipid production decreases while lipid breakdown increases in
adipose tissue. Excessive lipid breakdown leads to elevated blood
cholesterol levels, causing a condition known as dyslipidemia.> The
prevalence of dyslipidemia in DM patients reaches 91.4%. Dyslipidemia
causes lipotoxicity and glucotoxicity, characterized by decreased levels of
High-Density Lipoprotein (HDL) and increased levels of Low-Density
Lipoprotein (LDL).*55

One way to lower blood cholesterol levels is to reduce modifiable

risk factors, such as diet, through changes in nutrient intake. Fiber can help
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achieve this. Sinulingga's research (2020) shows fiber regulates blood lipid
levels effectively. The study showed that fiber could increase HDL levels
and lower LDL cholesterol. There were several types of fiber, including
whole grains, tubers, fruits, and vegetables.”®° The recommended fiber
intake for DM patients is 20-35 grams/per day.'%!

Local foods that can serve as alternative high-fiber sources include
suweg tuber (Amorphophallus paeoniifolius) and bambara groundnut
(Vigna subterranea). In 100 grams of fresh suweg tuber (Amorphophallus
paeoniifolius), the fiber content reaches 1.4 grams, higher than Bogor taro,
which contains 0.9 grams of fiber. Suweg tuber that has been processed into
flour contains 13.58 grams of fiber.!»!® Suweg tubers have a Glycemic
Index (GI) value of less than 55, which is considered low. Based on research
conducted by Kumalasari et al. (2022) on diabetic rats, food formulated with
suweg tuber flour has the lowest glycemic index and can reduce blood
glucose response.41°

One type of legume that serves as a source of fiber is the bambara

groundnut (Vigna subterranea). The fiber content in 100 grams of dried

bambara groundnuts reaches 26.3 grams, higher than dried mung beans with
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5.7 grams of fiber and dried soybeans with 3.2 grams of fiber. Bambara
groundnuts have a GI 66.1 and a Glycemic Load (GL) 1.33. Bambara
groundnut flour contains carbohydrates consisting of starch and dietary
fiber, with a dietary fiber content of 17.81 grams. Based on a study by
Mohammed et al (2021), Bambara groundnuts have good potential for blood
glucose management in diabetic patients. 16-17:18-19

In the Qur'an, Al-Bagarah verse 61, Allah says, which means: "4nd
recall when you said, "O Moses, we cannot endure one kind of food, so call
to your Lord to produce for us of what the earth grows: of its herbs, and its
cucumbers, and its garlic, and its lentils, and its onions." (OS. Al-Bagarah:
61).%

The verse explains the ingratitude of the Bani Israil, who asked the
Prophet Musa to give them several types of food because they could not
survive on one type. Allah SWT commands humans to be grateful for their
blessings, including food, and to pay attention to halalness, nutritional
value, and food safety. This verse also reminds humans that they are grateful
for what Allah has given them in the form of several foods and not to waste
the benefits and values contained therein.

Therefore, the author is interested in conducting further scientific
research to analyze the effect of suweg tuber flour (Amorphophallus
Paeoniifolius) and bambara groundnut flour (Vigna subterranea)
formulation on HDL and LDL levels study on Sprague Dawley diabetic
dyslipidemia.
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1.2. Research Problem
The formulation of the problem in this study is:

Is there an effect of suweg tuber flour (Amorphophallus

paeoniifolius) and bambara groundnut flour (Vigna subterranea)

formulation on HDL and LDL levels in diabetic dyslipidemia rats?

1.3. Research Objectives

1. General Purpose

This study was conducted to analyze the differences in the effects of

feeding a formulation of suweg tuber flour (Amorphophallus

paeoniifolius) and bambara groundnut flour (Vigna subterranea) on

HDL and LDL levels in diabetic dyslipidemia rats.

2. Special Purpose

a.

To analyze the effect of feeding a formulation of suweg tuber flour
(Amorphophallus paeoniifolius) and bambara groundnut flour
(Vigna subterranea) on HDL levels in diabetic dyslipidemia rats
before and after the intervention.

To analyze the effect of feeding a formulation of suweg tuber flour
(Amorphophallus paeoniifolius) and bambara groundnut flour
(Vigna subterranea) on LDL levels in diabetic dyslipidemia rats
before and after the intervention.

To analyze the differences in the effects of feeding a formulation of
suweg tuber flour (Amorphophallus paeoniifolius) and Bambara
groundnut flour (Vigna subterranea) on HDL levels in diabetic
dyslipidemia rats between treatment groups.

To analyze the differences in the effects of feeding a formulation of
suweg tuber flour (Amorphophallus paeoniifolius) and Bogor bean
flour (Vigna subterranea) on LDL levels in diabetic dyslipidemia
rats between treatment groups.

To analyze the formulation of suweg tuber flour (Amorphophallus
paeoniifolius) and bambara groundnut flour (Vigna subterranea) that
significantly affects HDL and LDL levels in diabetic dyslipidemia

rats.



1.4. Research Benefits

1. Theoretical Benefits
The results of this study are expected to increase scientific insight
and provide insight to readers about the effect of feeding suweg tuber
flour (Amorphophallus paeoniifolius) and bambara groundnut flour
(Vigna subterranea) formulations on HDL and LDL levels in diabetic
dyslipidemia rats.
2. Practical Benefits
a. For Researches
The results of this study are expected to be the basis for further
research aimed at developing more effective local food-based
nutritional interventions in managing lipid disorders in patients with
T2DM. In addition, this study is expected to be applied to humans
as a more natural and affordable alternative therapy to prevent and
manage dyslipidemia in diabetes patients.
b. For Educational Institutions
This research is expected to be used as a reference source/initial
reference for developing research to be carried out.
¢. For the Community
This research is expected to be as a reference in providing food
formulas and food diversification.
1.5. Originality of Research
This study is based on previous studies with similar themes. However,
there are specific differences in several aspects, such as subject/sample
criteria, types of objects, number and research variables, and the analysis

methods applied. As with several previous studies seen in Table 1.



Table 1. Authenticity Research

Research Research . Research
Title Design Variable Result Differences

The Effect of Experimental Independent: There was a significant Independent:
Suweg pre-post test Effect of difference in pre-test Combination
(Amorphopha control group  Suweg and post-test of Suweg
llus design (Amorphophall triglyceride levels anda  Tuber Flour
campanulatus us mean difference in all and Bambara
) Tuber Flour campanulatus)  treatment groups. groundnut
on Tuber Flour Flour
Triglyceride
Levels in Dependent: Dependent:
Wistar Strain Triglyserid HDL and
White Rats Levels LDL Levels
Modeling
Diabetes
Mellitus 2
The Effect of Experimental Independent: There was a significant Independent:
Giving Red pre-post test Effect of difference between the Combination
Bean  Flour control group  Giving Red levels of lipid profiles of Suweg
(Phaseolus design Bean Flour (total cholesterol, LDL, Tuber Flour
vulgaris) and Formula HDL, and triglycerides) in and Bambara
Breadfruit (Phaseolus the five experimental groundnut
Flour vulgaris) and groups with a p-value of  Flour
(Artocarpus Breadfruit 0.000 (p <0.05).
communis) Flour Furthermore, each Dependent:
Formula  on (Artocarpus experimental group's HDL and
Blood Lipid communis) paired t-test pre-test and ~ LDL Levels
Profiles in post-test showed a
Streptozotocin Dependent: significant difference in
-Nicotinamide Blood Lipid lipid profile levels.
(STZ-NA) Profile
Induced
Diabetic
Rats??
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Research Research . Research
Title Design Variable Result Differences
Effect of Experimental  Independent: The administration of Independent:
Giving The Effect of  processed soybeans, Combination
Processed Giving such as tempeh, tofu, of Suweg
Soybean Processed and soybean flour, Tuber Flour
Products on Soybean significantly improves and Bambara
Fasting Blood Products fasting blood glucose groundnut
Glucose and levels and insulin Flour
Insulin Dependent: resistance in a
Resistance in Fasting Blood  streptozotocin-induced Dependent:
a Rat Model Glucose and DM rat model. HDL and
of Diabetes Insulin LDL Levels
Mellitus 22 Resistance
Antidyslipide Post-test-only ~ Independent: The decrease in total Independent:
mic Activity  randomized Antidyslipide cholesterol, triglyceride, Combination
of Tempeh controlled mic Activity  and LDL levels in the of Suweg
Flour and Soy group trial. of Tempeh group given tempeh flour ~ Tuber Flour
Milk on Lipid Flour and Soy showed significant results ~ and Bambara
Profile of Milk compared to the group groundnut
Streptozotocin given soy milk. Flour
-Induced Dependent:
Diabetic Rats Lipid Profile Dependent:
i HDL and
LDL Levels
The Effect of Experimental  Independent: Fermented red beans Independent:
Giving pre-post test The Effect of  and dahlia tuber inulin Combination
Fermented control group  Giving synergize in reducing of Suweg
Red Beans design Fermented Red cholesterol and Tuber Flour
with Dahlia Beans with triglyceride levels in and Bambara
Tubers Inulin Inulin Wistar rats induced by groundnut
Fortification Fortification to  diabetes mellitus. Flour
on Cholesterol Dahlia Tubers
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Triglyceride Dependent: HDL and
Levels in Cholesterol LDL Levels
Diabetes and
Mellitus Rats Triglyceride
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