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ABSTRACT

The quality improvement of sago starch was analyzed by observing the fulfillment of sago
starch standard. To obtain sago starch, generally use water for the extraction process, while
the accumulation of sago starch waste will cause environmental pollution. This study aims to
obtain the best results of semi-dry sago flour production by fermentation, including the type
of starter, soaking time and water saving. Soaking time is intended to save water used in the
sago flour processing. This is due to the high content of crude fiber in sago flour. Processing
of semi-dry sago flour combined with fermentation will produce sago flour with crude fiber
close to 1% (Standard For Industry MS468, 1976) and influences the yield and mildness. The
yield of sago flour by fermentation using Bimo CF starter, resulted in the highest yield at two
days incubation of 26.40% and incubation for three days of 26.50%. Starter with dry yeast
produced the highest yield during incubation for a day of 24.75% and the highest yield of
spontaneously fermented sago flour during incubation for two days of 24.15%.
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INTRODUCTION.

Indonesia has the largest sago forest in the world, about 85% of the world's sago area is
spread in Sumatra, Maluku, Sulawesi, and Papua (including West Papua). The total area
of sago forests (including plantations) in Indonesia is around 5.5 million hectares and
5.2 million hectares, of which are in Papua (4.75 million ha) and West Papua (510,213
ha) (Bantacut et al., 2020). The potential of sago starch produced throughout Indonesia
can reach 6.84 million tons/year. However, from the potential area of sago forests in
Indonesia based on data from the Directorate General of Agriculture in 2019, the site
in the form of sago plantations that can be utilized has only reached 0.314 million
hectares or around 5.79%.




Straying trunk sago into sago starch in its extraction process takes a lot of water. With
this water intermediary, sago starch can be separated by its fibres. Generally, sago processing
is carried out near water sources, such as on the edge of rivers or creeks. In the sago
processing industry with a large capacity, the remaining sago starch from the extraction will
accumulate in the river banks.If this continues, sago starch waste will accumulate, resulting in
river water pollution (Haryanto & Siswari, 2004).To anticipate the reduced availability of
water in quality and quantity, it is necessary to find alternative methods of sago treatment that
do not use much water, as well as improvements in the quality of sago processed products.

So far, sago production mostly produces sago starch. According to Flach (1997), starch
is the result of mechanical extraction in a wet state from the pith of a tree, while flour is the
result obtained from dry grinding of a material that still contains fibres and other coarse
materials (Louhenapessy, 2010). In making sago flour, it is thought that it will save water
compared to making sago starch. Therefore, it is necessary to engineer the production process
of sago flour. Saripudin (2006) has carried out the engineering of the sago flour process, but
the sago flour that is still produced contains a high fibre content of 10.10%. In addition to not
meeting the maximum fibre content standard required by SNI 01-3729-1995 of 0.1% and the
sago requirement for the MS468: 1976 industry of 1%. The high fibre content in sago flour
will also limit the use of its flour. So to expand the use of sago flour, there needs to be efforts
to develop the engineering of the sago flour production process.

Efforts to improve flour quality to reduce crude fibre levels through fermentation have
been carried out using starter Bimo CF (Rachmadi, 2011). Using yeast tape, fermentation in
several carbohydrate sources decreases simple fibre content (Arif and Anan, 1996). Stater
Bimo CF and yeast tape are easily available in the market. In this study, a semi-dry sago flour
production process will be carried out with fermentation treatment using the two starters.

RESEARCH METHODS

Research Time and Place
This research was carried out for five months, from January 2019 to May 2019. The
manufacture of sago flour is carried out at the Agro-industrial Technology Laboratory,
LABTIAB — PUSPIPTEK Serpong. Sago flour testing was carried out at the Testing Laboratory
of the Department of Agricultural Industrial Technology IPB and the LABTIAB Test and
Analysis Laboratory — PUPSPIPTEK Serpong.

Fermentation Process

The raw material for sago used in the study was sago in the form of a 50-60 cm log
obtained from the sago processing business owned by MrRovi in Ciluar Bogor and came
from Pandeglang. Before the fermentation process, sago is suffocated through scouring.

The fermentation process uses starter mocaf, Biologically Modified Cassava Flour
(Bimo CF) obtained from PT. Multi Usaha Wisesa and yeast tape used by the KeretaKencana
brand produced by Sinar Sekawan and purchased at the Lembang Ciledung market in
Tangerang City, fermentation is carried out at room temperature (30 °C) for 1, 2, 3, 4, and 5
days with an ideally submerged ratio of solids to liquids. After the fermentation process, the
sago material is drained.

To test fermentation's effect on sago flour's quality and impact on the fermentation
process, soaking with water (natural fermentation) and a positive control test with cellulase
enzymes are carried out.



The addition of sodium metabisulfite after the fermentation process is intended to
help stop the fermentation process, remove black spots in the flour, increase the degree of
white flour and is expected to improve the solubility properties of the resulting sago flour.

Scavenging Process
Before the process of bending, the fermented sawut material is dried. The
scavenging process is intended to obtain sago flour with a fineness of 100 mesh; Sago
scavenging is carried out using a disk mill. After the scavenging process, sifting is carried out
using a 100 mesh sieve.

RESULTS AND DISCUSSION

Sago flour produced from the sago bending process is tested for a decrease in fibre
content by conducting a proximate analysis and then tested the particle size distribution to
determine the smoothness of sago flour using the screening method, namely passing
ingredients through a series sieve (Sieve shaker ) which has the size of the sieve hole getting
smaller. Sifting is carried out using a graded sieve with the size of the sieve from top to
bottom being 30 mesh, 60 mesh, 80 mesh, and 100 mesh.

Testing of proximate components and physical observations and analyzing
amendments. Starch granules were observed using the Scanning Electron Microscope (SEM)
Jeol JSM-6510LA. Observations were made to determine the impact of fermentation and
matching starch types according to SNI 01-3729-1995.To determine fermentation
treatment's effect on sago flour's characteristics with one-way ANOVA analysis.

Effect of Fermentation Process on Decrease in Crude Fiber Content

The content of sago flour that affects its use is its crude fiber content. Fibre
content can affect the quality of sago flour and limit its use in the food industry. The noodle
industry will affect the pull-off strength of the noodles, and the processed food industry will
affect the crispiness. The results of crude fibre content analysis in fermented sago flour with
variations in starter and soaking time are presented in figure 1. Fermented sago flour using
a Bimo CF starter can reduce fibre levels by up to 1.82% and 1.41% at incubation times of 2
and 3 days. Microbes that grow during fermentation produce pectinolytic and cellulolytic
enzymes that can destroy cell walls (Muyyasaroh and Afriyani, 2010) and (Hawani and
Yuliasri, 2012). According to Roida (2013), cellulose is the main constituent component of
the plant cell wall,together with hemicellulose and pectin . The main constituent
components of the cell wall of plants can reach 40-50% of the mass of tumbuhan (Milala et
al. 2005).

Fermentation using yeast tape stater can reduce fibre levels by up to 1.36% with a
soaking time of 2 days. Fungi cause the decrease in fibre levels in yeast, namely the species
Aspergillus. Aspergillus flavus is relatively inactive compared to other cellulolytic fungi, but
the enzymes produced by Aspergillus orizae and Aspergillus flavus can degrade cellulose and
hydrolyze xylon (Widodo, 2011).
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Figure 1. Percentage of crude fiber content to incubation time
on various stater variations

Figure 1 shows that the results of positive control testing using the CELLULASE
ENZYME ETHOL GE decreased fibre levels ranging from 1.94 % - 1.12 % for an immersion
time of 1 to 3 days. It shows the positive influence of the role of cellulolytic enzymes that
grow during fermentation using yeast stater tape and staterBimo CF. In contrast to
spontaneous fermentation, which only lowers fibre content by 2.75% at a soaking time of 3
days. The fermentation process results showed a decrease in crude fiber content in sago
flour, which was not far from 1% (Standard for the MS468 industry, 1976). However, based
on fingerprint analysis using one-way ANOVA in fermentation treatment with stater
variations and soaking time of sago, it had no effect (P>0.05) on reducing crude fibre
content. This shows that variations in starter and soaking time have the same effect on
decreasing fiber content.

Effect of Fermentation Process on Particle Distribution and
Sago Flour modification

Fermented dried sago sawut is then scavenged with a disk mill and measured
particle size distribution using a graded sieve of 30, 60, 80 and 100 mesh sizes. Those that
pass the 100 mesh sieve are designated as sago flour products, as well as the desired
standard for the success of the fermentation process and the quality of sago flour. Sago
flour with a size of 80/100 mesh can still be used as food flour with limited use. Usually,
flour from seeds and tubers is produced at 80/100 mesh. As a food flour, fibre content up to
5.9 is still acceptable as in soybean flour. And for flours whose size is 60/80 mesh to +30
mesh is set as pulp. Fermented sago pulp can be directly used as animal feed. Several
studies show that introducing cellulolytic bacteria has increased the digestibility of crude
fibre and is favoured as animal feed. The distribution of fermented sago flour particles with
variations in stater and soaking time is shown in figure 2.
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Figure 2. Sago Flour particle Distribution Percentage Graph to the Soaking Time
and Various Variations of Starter

What does not pass the 30 mesh sieve is thought to be the material of the sago stem
part of the leather pulp that cannot be smoothed anymore by re-grinding. According to
(Flach, 1997), the proportion of the cortex or outer bark for sago trees originating from
Indonesia is 32%, and the thickness is less than 2.5 cm. To peel, it must be careful because
the inside still contains a lot of starch. Softening parts of the cortex is very beneficial in the
bending process.Various variations of starter caused a decrease in the percentage of flour
that did not pass 30 mesh compared to test controls without immersion.

Compared without incubation, the use of starter Bimo CF increased the fineness to
68.21 % at the soaking time of 2 days and 68.11 % at the soaking time of 3 days, while for a
soaking time of more than three days, the degree of fineness decreased further.
Fermentation using a yeast tape stater can increase the fineness to reach 65.76% for a
soaking time of 2 days, and soaking time of more than two days, the smoothness decreases.

The smoothness of sago flour is one important physical property due to its role in
operating units such as mixing, drying and extrusion. In addition, fineness is essential in
evaluating the quality and properties of sago flour during processing. Figure 2 shows an
increase in fineness due to the fermentation process in all starter variations and soaking
time. The variety analysis results using one-way ANOVA on fermentation treatment with
variations in stater and soaking time showed a natural effect (P< 0.05) on smoothness.

Fermentation using the Bimo CF stater produced the highest yield at a two days
soaking time of 26.40% and a three days soaking time of 26.50%, and this amendment was
the highest of the other stater variations. The highest yield for yeast stater tape was 24.75
% at a soaking time of one day. Spontaneous fermentation produces the best conditions at
a soaking time of two days with an amendment of 24.15%. If using a dry base, sago flour
amendment with fermentation treatment using Bimo CF starters produces the highest yield
at an incubation time of two days of 50.99%. Using tape stater yeast, resulted in incubation
with the highest yield at one day incubation time of 45.20% and spontaneous fermentation
with the highest addition of sago flour at two days incubation time of 53.50%. The analysis
of diversity using one-way ANOVA which has been carried out on the fermentation
treatment of sago materials with variations in stater and soaking time shows a natural
effect (P< 0.05) on the increase in yield.



What does not pass the 30 mesh sieve is thought to be the material of the sago stem part of
the leather pulp that cannot be smoothed anymore by re-grinding. According to Flach
(1997), the proportion of the cortex or outer bark for sago trees originating from Indonesia
is 32%, and the thickness is less than 2.5 cm. To peel, it must be careful because the inside
still contains a lot of starch. Softening parts of the cortex is very beneficial in the bending
process.Various variations of starter caused a decrease in the percentage of flour that did
not pass 30 mesh compared to test controls without immersion.

Compared without incubation, the use of starter Bimo CF increased the fineness to
68.21 % at the soaking time of 2 days and 68.11 % at the soaking time of 3 days, while for a
soaking time of more than three days, the degree of fineness decreased further.
Fermentation using a yeast tape stater can increase the fineness to reach 65.76% for a
soaking time of 2 days, and soaking time of more than two days, the smoothness decreases.

The smoothness of sago flour is one important physical property due to its role in
operating units such as mixing, drying and extrusion. In addition, fineness is essential in
evaluating the quality and properties of sago flour during processing. Figure 2 shows an
increase in fineness due to the fermentation process in all starter variations and soaking
time. The variety analysis results using one-way ANOVA on fermentation treatment with
variations in stater and soaking time showed a natural effect (P< 0.05) on smoothness.

What does not pass the 30 mesh sieve is thought to be the material of the sago stem
part of the leather pulp that cannot be smoothed anymore by re-grinding. According to
(Flach, 1997), the proportion of the cortex or outer bark for sago trees originating from
Indonesia is 32%, and the thickness is less than 2.5 cm. To peel, it must be careful because
the inside still contains a lot of starch. Softening parts of the cortex is very beneficial in the
bending process.Various variations of starter caused a decrease in the percentage of flour
that did not pass 30 mesh compared to test controls without immersion.

Compared without incubation, the use of starter Bimo CF increased the fineness to
68.21 % at the soaking time of 2 days and 68.11 % at the soaking time of 3 days, while for a
soaking time of more than three days, the degree of fineness decreased further.
Fermentation using a yeast tape stater can increase the fineness to reach 65.76% for a
soaking time of 2 days, and soaking time of more than two days, the smoothness decreases.

The smoothness of sago flour is one important physical property due to its role in
operating units such as mixing, drying and extrusion. In addition, fineness is essential in
evaluating the quality and properties of sago flour during processing. Figure 2 shows an
increase in fineness due to the fermentation process in all starter variations and soaking
time. The variety analysis results using one-way ANOVA on fermentation treatment with
variations in stater and soaking time showed a natural effect (P< 0.05) on smoothness.

Fermentation using Bimo CF stater resulted in the highest yield at 2 days of

soaking time at 26.40% and 3 days of soaking time at 26.50%, and this change was the
highest among other starter variations. The highest yield for yeast stater tape was 24.75 % at
a soaking time of 1 day. Spontaneous fermentation produces the best conditions at a
soaking time of 2 days with an amendment of 24.15%. If using a dry base, sago flour
amendment with fermentation treatment using Bimo CF starters produces the highest yield
at an incubation time of two days of 50.99%. Using yeast tape staters resulted in the highest
yield at a one day incubation time of 45.20% and spontaneous fermentation of the highest



sago flour amendment at a two days incubation time of 53.50%. The diversity analysis using
one-way ANOVA that has been carried out on the fermentation treatment of sago materials
with variations in stater and soaking time shows a natural effect (P< 0.05) on the increase in
yield.

Degree of Whiteness

The degree of whiteness of sago flour as a result of fermentation treatment using
Bimo CF starter and tape yeast was not as white as starch. Both the starch produced by the
industry is 91.96, and the starch produced by SMEs is 51.14. The degree of whiteness does
not enter as a condition of standardization. In SNI 01-3729-1995 the required colours are
standard. The ash content influences sago flour's low degree of whiteness from
fermentation treatment. The increase in ash content of fermented sago flour compared to
raw materials is caused by a dredging device whose surface is also shed when making sago
sawut. As for the high ash content affecting the mineral content (Erliana, 2004), it was
revealed that the high ash content in flour materials is less preferred because it tends to
give a darker colour to the product. The results of measuring the degree of whiteness in
sago flour from fermentation treatment using Bimo CF starters and yeast tape can be seen
in figure 5.
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Figure 5 . Graph of the result of measuring the degree of whiteness against soaking
time and on various starters

CONCLUSION AND SUGGESTION



Conclusion

The production process of semi-dry sago flour combined with fermentation using Bimo CF
starter and ‘tape yeast’ can be used as an alternative to sago processing. The resulting sago
flour has a fibre content that is not far from 1% as a requirement for sago industry (MS468,
1976); starch granules, according to SNI standards 01-3729-1995, have a pH that meets the
standard for food SIRIM MS 470: 1992 of 4.5 — 6.5 and the highest yield at a two days
soaking time of 26.40% and a three days soaking time of 26.50% on the use of Bimo CF
starters and the highest amendment for the use of yeast tape stater by 24.75 % at soaking
time of one day.

Suggestion

Further research is needed on the functional properties of fermented sago flour using Bimo
CF staters and ‘tape yeast’ to clarify which one is the most functionally superior and for
further development.
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