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ABSTRACT

Purpose: Diabetes has become a health problem that causes chronic complications such as heart disease, kidney failure
and the risk of death which can reduce life expectancy and can increase mortality rates therefore intervention is required,
especially in dietary intake. Management of low-carbohydrate and high-fiber diet is important for diabetics to prevent the
occurrence of other complications. Kepok Banana Hump Bread could be alternative food choice for diabetes mellitus diet.
This paper to review the Kepok Banana Hump Bread innovation as diet therapy for diabetics.

Methodology: This research using a literature review method pra experimental, true experimental, and literature review of
research designs from 20 international and national journals. The literature search was carried out on the Google Scholar
and Researchgate databases using three keywords, namely analysis of antidiabetic compounds on the Kepok Banana Hump;
the potency of the Kepok Banana Hump; the impact of Kepok Banana hump powder on blood sugar levels.

Results: Kepok Banana Hump Bread that utilizes Kepok Banana Hump Flour in its production can be an alternative in
diet management. Kepok Banana Hump Flour contains 25.5 glycemic index and 26,72% fiber. The addition of 40% banana
hump flour can produce a distinctive flavor of banana hump flour with a strong taste, rough texture, slightly hard, and dark
brown color. This Kepok Banana Hump Bread innovation is expected to be an alternative diet in the process of treating
diabetes mellitus.

Application: Kepok Banana Hump, Glicemix Index Kepok Banana Hum, Kepok Banana Hump Bread, Diabetes
Mellitus

BACKGROUND

Diabetes mellitus has become a health problem that has a fairly high prevalence in the world.
Based on information from the International Diabetes Federation (2015), stated that in 2015, 415
million people suffered from diabetes mellitus worldwide. It is estimated that in 2040 there will be an
increase to reach 642 million people suffering from diabetes mellitus with 193 million undiagnosed
cases which cause the death of 5 million people. Indonesia is one of the countries with a high number
of diabetics. Reporting from the International Diabetes Federation (IDF), it was confirmed that in
2017 Indonesia was ranked as the sixth highest diabetic after Chinese, India, the United States, Brazil,
Mexico.

Diabetes is a metabolic disease with symptoms of hyperglycemia due to defects in insulin
secretion, insulin action or both (Adi, 2018). Diabetes is also called the silent killer because it often
occurs without the sufferer realizing it (Kemenkes, 2014). Risk factors for diabetes are individuals
over the age of 30 years, obesity, heredity, and a lifestyle factor that tends to eat sweet and high sugar
foods (Ramu, 2015). Diabetes mellitus can cause various complications such as heart disease, kidney
failure, stroke and the risk of death which can reduce life expectancy, quality of life, and can increase
health and mortality rates (Kemenkes, 2014). To suppress the occurrence of various intervention
complications in people with diabetes mellitus, it is necessary to do something such as through
discipline in applying the diet. The application of a diet for diabetics has the principle of high fiber
and low glycemic index.

The Banana plant is a type of plant where the whole parts can be useful, such as fruit, flowers,
leaves, including the stem part of the hump. The hump is the part of the plant that is submerged in
the soil where the roots come out. Banana hump has a low glycemic index, high fiber and antioxidants
which are good for diabetics. Banana hump (Musa Paradiciasa L.) is a part of the banana plant that
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is easy to obtain, economical, but its use is often neglected. Banana hump contains 20% water, 76%
starch, and 4% other ingredients (Sjofjan, 2021).

Compared to the Ambon banana hump and Raja banana hump, the Kepok banana hump has
the lowest Glycemic Index content. Where the Ambon banana hump flour has a glycemic index
value of 32.5; Raja banana hump flour of 45.6; and Kepok banana hump flour of 25.5 (Ridlo, 2021).
Consumption of foods that contain a low glycemic index is very good for people with diabetes
mellitus (Last, 2006). The glycemic index (GI) is one of the concepts important things to ask in
choosing the right food suitable for Diabets Mellitus patients. GI is a measure of speed a food
increases blood glucose levels after consumed (Noviyanto, 2016). Low GI value is below 55, medium
GI between 55 to 69, and GI high above 70 (Atayoglu, 2016). Utilization of kepok banana hump can
be done by processing it into a food, such as bread. Bread making using kepok banana hump flour
has a high fiber content of 26.72% (Sjofjan, 2021). The recommended fiber intake of 25 grams per
day prioritizes fiber in vegetables and fruit. In the large intestine, fiber can be fermented by colonic
bacteria and can produce short chain fatty acids that may inhibit fatty acid mobilization and reduce
gluconeogenesis. This will affect the insulin secretion, use of glucose, and glucose utilization by liver
cells. This is reinforced by the previous research conducted by Chakraborty R et al (2021) in the
manufacture of biscuits using kepok banana hump flour. This Kepok Banana Hump Flour can be used
as an alternative material used in making bread. In addition, the characteristics of bread which is one
of the most preferred foods and the process of making it is quite easy. Therefore, with the innovation
of Kepok Banana Hump Bread it can be an alternative diet therapy that can be implemented for
people with diabetes mellitus.

METHODS
Literature search strategy

The literature review was collected from 2 databases as follows Google scholar and Researchgate
using 3 keywords, in the following: (1) The Analysis of Antidiabetic compounds in pseudo-stem of
banana kepok; (2) A potential of pseudo-stem of banana kepok; (3) The effect of powdered pseudo-
stem Banana Kepok on blood sugar levels. Inclusion criteria that were used in literature review
searching are (Table 1): (1) The article was coherent with the main topic; (2) published last 7 years; (3)
Open access and full text; (4) Reputable National and International article. Based on the search result,
the total amount of literature review is 20 articles that embraces observational study. The searching
flow of the literature can be observed in Table 1

Table 1. Literature Selection Criteria.

Criteria Inclusion Exclusion
Population (P) Pseudo-stem banana kepok Other part of banana kepok
Intervention (I) None None
Comparators © None None
Powdered pseudo-stem banana kepok Powdered pseudo-stem banana kepok
Outcomes (O) is potential to decrease of blood sugar is potential to increase of blood sugar
levels. levels.
Study Design and Pra experimental, true experimental, and Study Design and Publication type
Publication type literature review of research designs
Publication years After 2015 Before 2015

Language English and Indonesian Other language than English and

Indonesian.
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Study selection dan quality assessment

An explanation of study selection and quality assessment will be presented in the form of a
diagram in Figure 1

ERecord identified through Additional recerds identifiad
databaze searching through other source
g (n=31T) m=0)
Becords zelactad
m= 1500
Racords after duplicates Fecords exchodad

(n=60 m =501
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@
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Figure 1. Study selection dan quality assessment.

RESULT AND DISCUSSION

Banana plants that have been harvested can not bear fruit again. This can increase the amount
of organic waste, so it is necessary to use the remaining banana plant waste. One of the remaining
waste in banana plants that can be utilized is the banana pseudostem. The banana pseudostem is
the soft part of the banana stem and contains many components that are beneficial to health, one of
the benefits possessed by banana pseudostem is the antidiabetic content which is proven to inhibit
the performance of the a-glucosidase enzyme and contains a low total glycemic index (Aziz, 2011).
Therefore, the Banana pseudostem is safe for a patient with diabetes and glucose intolerance.

From several studies, it was found that banana pseudostem is a high-fiber food ingredient,
including kepok banana pseudostem. Banana pseudostem contains 20% water, 76% starch, and 4%
other ingredients (Sjofjan, 2021). Other component that contained in the wet banana pseudostem
plant is 43% calories; 0.36% protein; 11.6% carbohydrates; 15% calcium; 60% phosphorus; 0.5% iron;
0.01% vitamin BI; 12% vitamin C; and 86% water. Meanwhile, in the dried banana pseudostem contains
245% calories; 3.4% protein; 66.2% carbohydrates; 60% calcium; 150% phosphorus; 2% iron; 0.04%
vitamin Bl; 4% vitamin C; and 20% water (Sheng, 2010). Banana pesudostem also contains potassium
and vitamin B6 which can help the process of insulin and hemoglobin production in the human body.
Therefore, banana pseudostem can be used by processing it into food ingredients, one of which is
flour. Banana pseudostem flour is made from fresh ingredients through a process of cutting, drying,
and grinding (Sjofjan, 2021). Furthermore, banana pseudostem flour can be processed into bread
products. This bread product can be one of the innovations in the food industry, especially for diet
therapy in diabetics. Based on the results of the journals obtained are described in Table 2
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Component and Benefits of Kepok Banana Pseudostem Flour

Based on the study, it is known that banana pseudostem contains antidiabetic components,
namely lupenol, ferulic acid, vanillic acid, trans-cinnamic acid, p-hydroxybenzoic acid, p-coumaric
acid, rutin, catechin/epicatechin, chlorogenic acid, gallic acid, and caffeic acid (Sarma, 2014). Based
on the results of previous research conducted by (Florent, 2015) and (NUSANTARA, 2018) it is known
that the nutritional content per 100 grams of kepok banana hump flour is 79.16% carbohydrates,
0.99% water content, 2.15% fat, 3.58% protein, 1.83% ash content and 29.62% crude fiber while the
nutritional content per 100 grams of low protein wheat flour is 77.3%, 12.0% water content, 1.3% fat,
and 8.9% protein, while the content of ash and crude fiber was not found in low protein wheat flour.
Therefore, from the results of the data above it is known that the kepok banana hump flour contains
higher crude fiber when compared to low protein wheat flour. While the kepok banana pseudostem
flour contains several macrominerals including 79.16% carbohydrates, 2.15% fat, 3.58% protein (Florent,
2015) and 29.62% crude fiber, 0.99% water content, and 1.83% ash content (NUSANTARA, 2018).

In addition to containing the macromineral substances, kepok banana pseudostem flour also
contains micromineral substances, such as potassium, sodium, calcium, magnesium, and phosphorus.
In another explanation, it is known that the use of kepok banana pseudostem flour in the making
of biscuit products will increase the nutritional component of these products, namely high protein
content, low fat and low sugar (Kartini, 2019) and high fiber (Lindstrom, 2006) therefore, it is beneficial
for diet and health. The high fiber component of 29.62% and the low glycemic index of 25.5 in the
kepok banana pseudostem flour can be used as an innovation in the selection of basic ingredients for
making bread for diabetics. The glycemic index (GI) is one of the concepts important things to ask
in choosing the right food suitable for DM patients. GI is a measure of speed a food increases blood
glucose levels after consumed (Ingwersen, 2007). Low GI value is below 55, medium GI between 55

to 69, and GI high above 70 (Atayoglu, 2016).

Organoleptic of Kepok Banana Pseudostem Flour

The innovation of using kepok banana pseudostem flour in the making of processed products such
as bread, can increase the shelf life of these products. This is reinforced by the research conducted by
Chakraborty R. et al, (Chakraborty, 2021) in the making of biscuits using kepok banana pseudostem
flour where the product shelf life can last longer because kepok banana pseudostem flour has a low
viscosity value. As for other characteristics, kepok banana pseudostem flour has a tart and bitter
taste due to the sap which contains saponins and tannins. The flavor produced by the kepok banana
pseudostem flour is a typical kepok banana pseudostem flavor. The texture of the kepok banana
pseudostem flour is rough so it requires a twice sifting process to produce banana pseudostem flour
with a smooth texture (Slamet, 2019). The color of the kepok banana pseudostem flour is brownish
white color (Saragih, 2019). Thus, to create the whole aspects of taste, flavor, texture, and color that
are acceptable to consumers, it is necessary to be concerned about the composition of kepok banana
pseudostem flour in bread making.

Previous study conducted by (Asnani, 2019), stated that the addition of 40% kepok banana
pseudostem flour to the pukis dough will produce a distinctive flavor of kepok banana pseudostem
flour with a strong taste, rough texture, a bit hard, and a dark brown color. This occurs because the
addition of excessive kepok banana pseudostem flour will produce a darker color, the dough does
not expand, and makes the dough difficult to form. Meanwhile, the addition of 10% and 20% of kepok
banana pseudostem flour will produce pukis with an aroma and taste that resembles pukis dough
using 100% wheat flour, with a soft texture. Pukis color at the addition of 10% produces a brownish
white color and the addition of 20% produce milk chocolate color. Therefore, in making kepok
banana pseudostem bread, the best dose is 10% or 20% flour to create an acceptable taste, flavor,
texture, and color.
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Dosage and Method of Making Kepok Banana Hump Bread

The process of making Kepok banana pseudostem Bread, it starts from making the pseudostem
flour which includes selecting the fresh banana pseudostem, cleaning the pseudostem, cutting, soaking,
drying the pseudostem slices and refining the dry pseudostem. As for the dosage in its production,
it is explained as follows Table 3

Table 3. Dosage and Method of Making Kepok Banana Hump Bread.

Ingredients Recipe/Dosage

Kepok banana pseudostem flour 300 g
Butter 45 g
Stevia sugar 20g
Instant yeast 6g

Warm water 110 ml
Egg 55 g
Milk powder 25 g
Milk 55 ml
Salt 4g

The steps were taken after the process of making kepok banana pseudostem flour are by mixing
flour, warm water, and sugar, then stirring until evenly distributed. Then mix with milk and eggs.
Prepare kepok banana pseudostem flour, powdered milk and instant yeast, then mix all ingredients
until smooth. After that, mix the ingredients above until half-smooth, then add butter and salt. Knead
the dough again until it is smooth and elastic. Grease the container with oil, then add the dough to
the container and let sit for 15 minutes or until the dough have doubled size. Roll out the dough with
a rolling pin until the bubbles are evenly distributed. Then, roll the dough and put it in a baking dish
that has been smeared with margarine. Wait for the dough to expand almost to the surface of the pan,
then put it in the oven at 170-180°C for 25-30 minutes or until the dough is evenly cooked.

From the overall discussion, it is known that both in terms of nutritional content and the
components of the ingredients used in making kepok banana hump bread indicate that this banana
hump bread can support the implementation of a diet in diabetics. This is because the kepok banana
hump bread contains a high fiber content of 29.62% and a low glycemic index of 25.5. According to
Nadimin (2009), states that if patients with diabetes mellitus perform a high fiber diet regularly and
under control, it will reduce HbAIC levels by 2.7% and reduce the average blood sugar level as much
as 82 mg/dL. According to Franz (2012), consumption of foods high in fiber and low in glycemic index
can improve insulin sensitivity, reduce the rate of glucose absorption, and is beneficial in controlling
blood glucose so as to reduce the risk of complications in diabetes mellitus sufferers.

CONCLUSION

Diabetes has become a health problem that causes chronic complications such as heart disease,
kidney failure, stroke and the risk of death that can reduce life expectancy, quality of life, and can
increase health and mortality rates, so interventions are needed, especially in food intake. Discipline
in the process of treating Diabetes Mellitus is very important to note, such as in terms of food
consumption. The recommended food intake for diabetics is low on the glycemic index and high in
fiber. Diabetics are advised to eat foods that contain a low glycemic index. The Innovation of Kepok
Banana Hump Bread can be used as an alternative for diabetics in controlling and lowering blood sugar
levels (below 55). The Kepok Banana Hump Bread contains 25.5 glycemic index and 29.62% crude
fiber. The low glycemic index and high crude fiber make banana kepok buns highly recommended
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for diabetics. Kepok Banana Hump Bread contains flavonoids, saponins, tannins, triterpenoids,
lupenol, ferulic acid, vanillic acid, trans-cinnamic acid, p-hydroxybenzoic acid, p-coumaric acid,
rutin, catechin/epicatechin, chlorogenic acid, gallic acid, and caffeic acid. In creating aspects of taste,
aroma, texture, and color that are acceptable to consumers, 10% or 20% of the composition of banana

kepok hump flour can be added.
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