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ABSTRACT

Sago is one of Indonesia's native food plants that produce sago starch (Metrox-ylon
sago Rottb.) which can be processed into food. It also uses as a source of amylose and
amylopectin in a snack consumed by people with diabetes mellitus (DM). This is possible
because of the glycemic index (GI) value of sago starch. This research was carried out
experimentally and divided into two major activities, namely making snacks and
characterization. Making snacks following the formulation of A, B, C, and D code, where
A and B code are for the snack made from sago, whereas C and D code are for
comparison. Characterization was running in terms of proximate analysis and
organoleptic tests. The first analysis shows that sago-based snacks have the potential as a
meal for people with diabetes mellitus because they have low reduced sugar levels that
range from of 0 to 49%. However, the snacks are rich in protein, carbohydrates, and
energy. Organoleptic tests also showed that color, taste, texture, and aroma were favored
by panelists.
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INTRODUCTION ranks fourth in the use of estate crops after

Sago is a typical Papua plant that is Chocolate, Coconut, and Palm Oil. With
used as the primary food source until now  the use of such vast land, 42,793 tons of
in certain areas in Papua. Based on BPS sago has been produced, which is the most

Papua data in 2015 figures, sago plants  extensive plantation product in Papua

have a land area of 12,716 hectares, which (BPS, 2015).



AVOGADRO Jurnal Kimia, Volume 4, Nomor 2, November 2020, Hal 73-82 74

Sago starch has white characteristics
resembling white powder, which can be
directly processed into Papeda -
traditional Papuan food- and grilled sago.
Many cakes and food utilize sago starch,
including used as a source of amylose and
amylopectin in the meal for people with
diabetes mellitus (DM). This is possible
because the glycemic index (GI) value of
sago starch is low. Research conducted by
Wahyuningsih et al. (2016) showed that
sago rice had GI 40.7, whereas ordinary
rice had GI 80. Based on its GI value,
food groups into 3, namely low GI food
(GI <55), moderate (55-70), and high ( >
70) (Siagian, 2004).

GI of foodstuffs is characterized by
amylose and amylopectin incorporated. In
sago starch, the amylose and amylopectin
contents are reported of 27 and 73%
(Abdorreza et al., 2012). In comparison,
rice flour has an amylose content of
around 25. It is also notorious that the
protein content in sago flour is too low,
which is approximately 0.2 grams (Auliah
A, 2012). For the sake of making snacks,
the protein content in sago flour needs to
be increased. One food ingredient that can
be used is red beans that have relatively
high protein content, approximately 24%
wb (Riskiani, et al, 2014). Consumption

of high biological value protein increases

the absorption and wuse of nitrogen,
thereby reducing the rest of the
metabolism of protein in the body and not
aggravating the kidney of DM sufferers.
Also, red beans contribute positively to
the physiological effects of reducing
blood sugar (Pomeranz, 1991) due to the
content of active compounds such as
arginine, which is 600 mg / 100g (Audu
and Aremu, 2011). Arginine acts as an
anti-diabetic, specifically the regeneration
of pancreatic cells to increase the
stimulation of insulin secretion (Monti et
al., 2013).

One of the food products that are
practical but rich in nutrition is a snack.
According to Ladamay (2014), snacks can
be developed with sufficient calories,
protein, fat, and other nutrients so that
they can use as a functional food. Along
this line, it can be seen that the potential
of sago of Papua Province that can be
utilized to produce practical with a low GI
value but rich in nutrition. Thus, the main
objective of this research is, first, to make
snacks from sago flour, red beans, and
tempeh, secondly, the characterization of
artificial through proximate analysis. And
the third is organoleptic quality analysis in
the form of a study based on color, aroma,

texture, and taste.
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METHODS

This research was conducted
experimentally and divided into three
major activities, namely making snacks,
proximate analysis, and organoleptic test.
The proximate analysis includes testing of
several vital parameters of food
ingredients, namely water content, ash,
protein, fat, carbohydrates, energy, and

reducing sugars. This analysis was carried

out at the Bogor Center for Agro-Industry
(BBIA). Organoleptic test was also carried
out in the form of color, aroma, taste, and
texture. This research was designed with
two main mixing treatments, particularly
mixing sago flour and red beans versus
sago flour and tempeh flour. The variation
of the formulation being compared is as in

the following table.

Sago Flour | Red Beans Flour Tempeh Flour | Wheat Flour
Code A (% b/b) 80 20 - -
Code B (% b/b) 80 10 10 -
Code C (% b/b) - - 20 80
Code D (% b/b) | - 20 0 80
Supply of Sago Flour 90 minutes, it can reduce the acid by

Sago flour collects from the market
in Jayapura City. This flour treats as the

main ingredient in making the snacks.

Red Beans Flour Making

Making red bean flour is done
according to the method of Sulaeman
(1994). Red beans are washed repeatedly
and then soaked for 24 hours and boiling
for 90 minutes. The immersion and
boiling time refers to the research of

(2011) that 24-hour

immersion with a ratio of red beans and

Mohamed et al.

water 1: 10 (w / v) can reduce phytic acid

content by 23.9%. And also, if it boils for

19.1 %. The cooked red beans are then
dried in an oven at 50°C until the water
content reaches 6-6.5% using a moisture
tester. The final stage of this process is the

sealing and sifting of 80 mesh.

Making Tempeh Flour

Tempeh is cut into 1 x 1 x 1 cm
dice, then steamed for 10 minutes at 80°C.
Then drying wusing an oven at a
temperature of 100°C. After it is scorched,
tempeh is mashed using a blender and

then sieved using an 80 mesh.
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Making Snacks

The snacks are formulated with a
comparison of sago flour, red bean flour,
and tempeh flour, referring to table 1.
Making refers to the procedure from
Amalia (2011) with slight modifications.
The resulting dough is printed in the form
of flat bars, which are then baked in an
oven at a temperature of 150°C for 50

minutes.

Organoleptic Quality Analysis
Organoleptic testing uses a hedonic
test involving 15 reasonably trained
panelists to assess the product that has
been produced. The results of the
panelists' assessment were then analyzed
to find out the most preferred outcomes by
the panelists based on color, aroma,
texture, and taste. The hedonic scale used
is (1) intensely dislike, (2) dislike, (3)
(4) like, (5) like

(Carpenter, 2000; Kaponda, 2018).

neutral, intensely

RESULTS AND DISCUSSION

Making snack produces four
formulations, where one formulation with

code A is shown in the following figure.

Figure 1. Snack with code A

Proximate Test Result

The results of the proximate
analysis, as shown in table 2, which
displays eight results of content analysis.
The discussion will be organized with a
focus on containing sago starch and then
comparing them with those that do not
contain sago. Proximate analysis of
control sago is needed to see changes in
nutritional content after sago flour mixes

with red bean flour and tempeh flour.

Tabel 2. The proximate analysis results

Control Code Code Code Code
Parameters Units Procedures
Sago A B C D
Moisture % 42 4.65 2.41 7.07 12.6 SNI 2973:2011
Ash % 0.03 0.59 1.1 0.87 0.98 SNI 01-2891-1992
Protein % 0.05 5.4 6.8 13.3 12 SNI 2973:2011
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Lipid % 0.17 224 20.9 233 154 | SNI01-2891-1992
Carbohydrate % 57.8 67.0 68.8 55.6 59.0 | IK7.2.3
Energy Cal/100 g 343° 491 490 484 423 IK7.2.3
Total Sugar % 0.17 0 0.75 1.79 2.82 | SNI01-2892-1992
Reduc. Sugar % 0.42-0.47° 0 0.49 0.4 1.54 | SNI01-2892-1992

* Parama Tirta, dkk (2013)

® Eka Febryanti Tyanjani dan Yunianta (2015)

Moisture Content

The freshness and storability of food
are determined by the water content in the
material. High water content makes it easy
for bacteria, mold, and yeast to develop so
that there will be changes in food
(Winarno, 2004). The lower the water
content, the slower the growth of
microorganisms multiply so that the
decomposition process will take place
more slowly (Nurbaya, 2017). Proximate
moisture content for snack made from
sago starch is 4.64 and 2.41%, which is
lower between 3-8% compared to snacks
made from non-sago. Also, lower of 6 and

11 % from control sago.

Ash content

Food consists of 96% inorganic
material and water, while the rest are
mineral elements (Sudarmadji et al. 2003).
Ash is an organic substance from the
combustion of organic material. The ash
content of foodstuffs and their
composition depends on the type of

material and how they are ignited. Ash

content has to do with minerals of an
ingredient. Ash content in a food item
indicates the presence of inorganic
mineral content in the food material. Ash
content is a material that is left behind
when food is flattened and burned at a
temperature of 500-800°C (Winarno FG,
2004; Puwastian P. et al., 2011). The
results of testing the snacks ash content of
sago starches showed that ash content was
0.59 and 1.1%, while the snacks ash
content had

of non-sago ingredients

values close to 1%.

Protein Content

Protein is high molecular weight
complex organic compounds-polymers of
amino acid monomers-that are linked to
each other by peptide bonds. Protein
molecules contain carbon, hydrogen,
nitrogen, and sometimes there is sulfur
and phosphorus. Protein acts as the body's
energy source and oxygen carried in the
blood (Suarni 2008).

Besides serving as a source of nutrition,

and Widowati,

protein from different sources has a
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specific functional characteristic that
influences the aspects of food products
(Paramita, 2012). The proximate test
showed that protein content for the snacks
made from sago is of 5.4 and 6.8%. These
values are two times lower than the snacks
made from non-sago, however, higher

significantly from sago control.

Fat content

Fat content serves the percentage of
the amount of fat contained in food, and
for determining whether safe or not for
(deMan, 1997).

chemical

consumption
Hydrophobic  lipids  are
compounds that do not dissolve in water
composed by elements of carbon,
hydrogen, and oxygen. The highest fat
content was given by snack code C, which
was 23.3%. Fat content that is too high in
addition to being a consideration of
nutritional factors is also considered less
profitable in the process of storing flour
because it can cause rancidity (Ambarsari
et al., 2009). As for snacks for DM
sufferers, lower fat content is even more
desirable. So snacks with code B, with a
fat content of 20.9%, is suitable as snacks

made from sago.

Carbohydrate Content
Carbohydrates are natural products

that have many essential functions in

plants and animals. Through

photosynthesis, plants convert carbon
dioxide into carbohydrates, in the form of
starches, and

cellulose, sugars.

Carbohydrates in flour consist of
carbohydrates in the form of simple
sugars, pentose, dextrin, cellulose, and
2011). Most

starch (Setiyono,

carbohydrates, especially
monosaccharides and disaccharides such
fructose,

as glucose, galactose, and

lactose, have reducing properties.
Knowing the carbohydrate content in food
is very important, especially for DM
recipients. From the analysis, snacks made
from sago has a carbohydrate content of
67.0 and 68.8%, respectively. The value is
greater than 8-13% of snacks made from

non-sago.

Energy Content

Each food ingredient produces a
different amount of energy, depending on
the amount of carbohydrate, protein, and
fat contained in it. The amount of energy
contained in the snacks test results is the
total energy derived from carbohydrates,
proteins, and fats that are in the snacks.
Types of snacks made from sago flour
have a higher energy value, which is equal
to 490 and 491 cal per 100 g, compared to

snacks made from non-sago.
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Total and reducing Sugar Content

Glucose is a monosaccharide sugar
that can be directly absorbed by the body
and converted into energy. Glucose levels
in food include monosaccharides that are
already available or derived from the
breakdown of polysaccharides (starch) in
these ingredients. The process of breaking
down polysaccharides into
monosaccharides can occur during food
processing or through hydrolysis that
catalyzed by acids and enzymes in the
digestive tract (Wang & Copeland, 2015).
Sugar proximate analysis results show that
snacks made from sago have a meager
amount of sugar that is equal to 0 and
0.75%.

For the purpose of eating as food for
people with DM, the value of reducing
sugars is important to discuss. The results

of the reducing sugar test show that

snacks made from sago flour has a low,

reducing sugar content of 0 and 0.49%.

Organoleptic Quality Analysis Results

Organoleptic testing uses hedonic
testing involving a panel of reasonably
trained as many as 15 people to assess the
product that has been produced. The
results of the panelists' assessment were
then analyzed to find out the most
preferred outcomes by the panelists based
on color, aroma, texture, and taste. The
hedonic scale used is (1) intensely dislike,
(2) dislike, (3) neutral, (4) like, and (5)
intensely like.

Further discussion of this analysis is
through a plot graph between the number
of panelists and the hedonic scale for each
of the criteria for color, aroma, texture,
and taste, as depicted in figure 2 for the

sample of code A.

W Aroma
Texture
W Taste

u Color

Number of Panelist

Figure 2. The snack acceptability respond
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The color and texture are the main
factors in snacks attractiveness. Figure 2
shows that as many as 40 and 60% of
panelists agreed to like the colors and
texture, respectively. Thus, as many as
53% of panelists like both the taste and

aroma of the snack.

CONCLUSIONS

Following the objectives of this
study, snacks made from sago, red beans,
and tempeh, have been successfully
formulated. Proximate and organoleptic
analysis has also been carried out. The
first analysis shows that sago-based
snacks have the potential as a meal for
people with diabetes mellitus because they
have low reduced sugar levels, but are rich
in protein, carbohydrates, and energy.
Organoleptic tests also showed that color,
taste, texture, and aroma were favored by

panelists.
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