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ABSTRACT

Stunting is a condition that was lack of energy and protein for a long time. Tackling the problem of stunting is done by
optimizing local food as a source of energy and nutrients. One of the local potentials that have not been widely utilized
as an energy source is bananas. The aims of this study is knowing the nutritional composition of Agung banana flour
based on post-harvest maturity levels. The results are the highest energy on the 5™ day of 5 kcal and the protein content
highest on day 1 was 2.76%. Besides, the highest fat content is on the 5" day at 0.59%. In addition the highest

carbohydrate content on the 2" day is 85.4%.
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1. INTRODUCTION

Stunting is a condition of body length or height that
is not appropriate for his age. The condition is measured
based on the value of z-score TB /U < -2 SD. [1]. Based
on data from WHO as many as 151 million or 22.2% of
toddlers suffer from stunting [2]. Meanwhile, data from
Basic Health Research (Riskesdas) showed that as many
as 30.8% of Indonesian children under five experienced
stunting [3].

Stunting is a new issue that adversely affects
nutritional problems in Indonesia because it affects the
physical and functional of the child's body and increases
the number of pains in children [1][4]. Stunting in
toddlers needs to get special attention because it can
cause inhibition of physical growth, mental development,
and health status in children. In addition, stunting also
leads to poor cognitive ability, low productivity, and
increased risk of disease resulting in long-term losses to
the Indonesian economy [5][18]. Stunting also increases
the risk of obesity and obesity that can trigger metabolic
syndrome diseases such as coronary heart disease, stroke,
hypertension, and type 2 diabetes mellitus [6]. Tackling
the problem of stunting is done by optimizing local food
as a source of energy and nutrients. One of the local
potentials that have not been widely utilized as an energy
source is bananas.

Bananas are a fruit that is not affected by the seasons
and is very young found in Indonesia. One of the bananas

has a high enough starch content to potentially develop
bananas as a source of energy [7]. The Agung banana is
one of the horned banana cultivars (Musa paradisiaca)
typical of Lumajang Regency. The utilization of Agung
bananas is usually made in the form of banana chips as
souvenirs typical of the region. However, its utilization
in the form of banana horn flour has not been done much.
The processing of Agung banana into the flour will be
easier to modify into other kinds of processed [1].

Banana flour is widely used as a complementary food
for breast milk (weaning food) for babies because it has
a high carbohydrate content. Banana flour has a
nutritional composition of 82.81% carbohydrates, 4.84%
protein, and 1.07% fat [8]. The composition of these
nutrients can change according to the level of ripeness of
bananas post-harvest. Based on this background, the
purpose of this study is to find out the nutritional
composition of Agung banana flour based on post-
harvest ripening levels.

2. METHOD

This study was a descriptive study conducted from
March-July 2021 at the Laboratory of Malang State
University. Tools needed include ovens, basins, graters,
scales, plastic sheaths. The ingredients needed include
Agung bananas. Making Agung banana flour starts from
bananas prepared with maturity levels from H +1 to H +8
days after harvest. Bananas were peeled then shredded
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roughly. Grate the banana in the oven at 60°C for 20
hours. Bananas that have been dried, blended, and sealed
to get banana flour. Banana flour's nutritional
composition have analyzed at the Laboratory of
Agricultural  Products Technology of Brawijaya

University.

3. RESULTS AND DISCUSSION

The stage in the manufacture of Agung banana flour
is a Agung banana that has been harvested, carried out
the drying process for eight days after harvest, then
mashed until it becomes flour and observations are made.
In figure 1 is a majestic banana that is roughly shredded
before being dried. While in table 1 is a picture of a reed
banana dried and banana flour based on the day during
ripening.
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Figure 1. Agung banana before dried

Table 1. The Agung banana dried and Agung banana flour during the post-harvest ripening process

Table 2. The proxymate analysis of Agung banana flour during the post-harvest ripening process

Day 1 Wet Weight (gram) | Dry Weight (gram) | Flour Weight (gram) Rate (%)

Water Ash

1 340 130 130 10,59 1,98

2 425 180 169 10,17 1,76

3 400 161 154 10,64 1,85

4 300 107 104 10,86 2,34

5 320 116 109 11,06 2,15

6 340 131 124 11,38 2,13

7 340 125 116 11,49 2,26

8 372 135 134 10,94 2,21
Average 354,63 135,63 130,00 10,89 2,09

Based on table 2 above, the Agung banana has a
different wet weight ranging from 300 to 425 grams for
eight days after harvest, with an average wet weight of
about 354.63 grams. Agung bananas with a drying
process for eight days after harvest have a different dry
weight ranging from 107 to 180 grams with an average
dry weight of about 135.63 grams. The average dry
weight is 38% of the wet weight. The Agung banana has
a different flour weight ranging from 104 to 169 grams
for eight days after harvest, with an average flour weight
of about 130.00 grams. The average wet weight
difference with dry weight is about 38.04%. In addition,
the Agung banana has a water content for eight days after
harvest that varies with the lowest water content on the

second day of post-harvest around 10.17% and the
highest water content on the seventh-day post-harvest
around 11.49%. The average water content of a Agung
banana is about 10.89%. The Agung banana has a
different ash content for eight days post-harvest, with the
lowest ash content on the second-day post-harvest around
1.76% and the highest ash content on the fourth day post-
harvest around 2.34%. The average ash content of a
Agung banana is about 2.09%.

Based on the study results, the average dry weight of
a Agung banana is 38% of the wet weight. The water
content value of Agung banana flour during the eight
days after harvest ranges from 10.17-11.49%. According
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to Harefa & Pato research (2017), the average water
content of banana flour ranges from 2.42-9.64% [11].
According to Palupi (2012), banana flour from the ambon
banana type has the highest average water content of
14.75% and is a real difference (p = 0.05) from the type
of kepok and horn banana [12]. The analysis of banana
raw materials showed that the higher the level of ripeness
of the fruit, the higher the water content contained in
bananas. The exact drying time and temperature produce
a higher water content in bananas that are cooked or ripe.
On the other research, the higher the level of maturity, the
ratio of fruit and skin meat will increase. The water
content of fruit increases by respiration that breaks down
starch into sugar and water. In addition, the migration of
water from the skin into the fruit's flesh causes weight
loss of the skin [13].

Measurement of ash levels aims to determine the
amount of mineral content contained in the Agung
banana flour. The Agung banana has a different ash
content for eight days post-harvest, with the lowest ash
content on the second-day post-harvest around 1.76%
and the highest ash content on the fourth day post-harvest
around 2.34%. The average ash content of a Agung
banana is about 2.09%. In another study, the average
value of ash levels ranged from 1.36 to 3.46%. The higher
fruit's ripeness level, the more ash content in the banana
flour produced is increasing due to the increasing content
of mineral salts in bananas formed along with bananas'
ripening or ripening process. In general, bananas are
nutritious fruits that contain minerals such as phosphorus,
calcium, and iron [11]. According to Lolodatu et al.
(2015), the high levels of ash in banana flour are a fruit
rich in minerals such as potassium, magnesium,
phosphorus, and iron [14]. Analysis of the composition
of nutrients is carried out based on the level of maturity
from the first day of harvest until the 8th day. The
proximate analysis includes fat content, carbohydrate
levels, and protein levels. In table 3 is a table of analysis
of nutrients of banana flour in 100 grams of samples.

Based on the observations, table 3 shows the results
of analysis of the nutrients of Agung banana flour in 100

Advances in Health Sciences Research, volume 44

grams of samples based on the level of maturity from the
first day of harvest until the 8th day. The composition of
nutrients analyzed included energy (cal), protein, fat,
carbohydrates, and % RDA based on a diet of 2150 cal.
The average energy of banana flour produced is as much
as 3.75%, with the highest energy on the 5th day of 5
Kcal. The highest protein content on day 1 was 2.76%,
with an average of 2.25%. The highest fat content is on
the 5th day at 0.59%, with an average of 0.42%.

In comparison, the average carbohydrate content of
84.35%, with the highest carbohydrate content on the 2nd
day is 85.4%. Based on the %RDA on the 2150 kcal diet,
the highest protein content is 5.11%, with an average of
4.18%. The average fat content r 0.59%, and the highest
content on the 5th day is 0.82%. Meanwhile, the highest
carbohydrate content on the 2nd day was 26.52%, and the
average carbohydrate content was 26.19%.

The proximate analysis includes water, ash, fat,
carbohydrate, and protein levels. Based on the results of
the study, the analysis of banana flour nutrients in 100
grams of samples included Agung banana flour has
average energy produced of 3.75%, protein levels with an
average of 2.25%, an average fat content of 0.42%, and
carbohydrate levels with an average of 84.35%. Based on
the %RDA on the 2150 kcal diet, the protein content with
an average of 4.18%. The average fat content is 0.59%,
and the average carbohydrate content is 26.19%. The
results of the study, according to Campuzano et al.
(2018), obtained the results of proxy analysis of
Cavendish banana flour at various stages of ripening,
expressed in g / 100 g of dry ingredients that are in stage
1 have an average fat content of 1.33 (g / 1000 g), the
average protein content of 3.69 (g / 1000 g), the average
carbohydrate content of 82.34 (g / 1000 g). Meanwhile,
the 2nd stage has an average fat content of 1.38 (g / 1000
0), the average protein content of 3.68 (g / 1000 g), an
average carbohydrate content of 82.96 (g / 1000 g). [15].
According to Toledo et al. (2012), during the pre-
climacteric and climacteric stages, some protein enzymes
are synthesized and involved in banana flavor, texture,
defense, and ethylene synthesis [16].

Table 3. Table of analysis of banana flour nutrients in 100 grams of samples

Day 1 Energy Protein Fat (%) Carbohydra Protein BES Carbohydrates
Y (cal) (%) tes (%) (06) Fat (%) (o/g)
1 4 2,76 0,39 84,28 511 0,54 26,17
2 4 2,25 0,42 85,4 4,17 0,58 26,52
3 4 2,61 0,45 84,45 483 0,63 26,23
4 3 2,24 0,35 84,21 415 0,49 26,15
5 5 1,91 0,59 84,29 354 0,82 26,18
6 4 1,92 0,48 84,09 3,56 0,67 26,11
7 3 1,92 0,38 83,95 3,56 0,53 26,07
8 3 2,42 0,32 84,11 4,48 0,44 26,12
Average +
SD 375+0.71 | 2.25+0.33 | 0.42+0.09 | 84.35+0.45 | 4.18+0.60 | 0.59 +0.12 26.19 +0.14

*%% AKG based on a 2150 kcal diet
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4. CONCLUSION

The nutritional composition of Agung banana flour is
based on the level of maturity during the eight days after
harvest; among others, Agung banana flour has average
energy produced, which is as much as 3.75%, with the
highest energy on the 5th day of 5 kcal. The highest
protein content on day 1 was 2.76%, with an average of
2.25%. The highest fat content is on the 5th day at 0.59%,
with an average of 0.42%. Meanwhile, the average
carbohydrate content of 84.35%, with the highest
carbohydrate content on the 2nd day is 85.4%. Based on
the %RDA on the 2150 kcal diet, the highest protein
content is 5.11%, with an average of 4.18%. The average
fat content is 0.59%, and the highest is on the 5th day of
0.82%. Moreover, the highest carbohydrate content is on
the 2nd day, as much as 26.52%, and the average
carbohydrate content of 26.19%.
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