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Abstract

Energy availability is an absolute requirement in national development efforts at present or in the [future, [because
it can guarantee energy needs which are the main challenges for the Indonesian state. The existence of limited
energy sources, while the need continues to increase requires alternative sources of fossil energy. Bioethanol is
one of the bioenergy which is an alternative to replace the use of fossil fuels. [This study aims to obtain bioethanol
from bagasse (bagasse). [The method used is hydrolysis with sulfuric acid. The research step begins with

haretreatment bf bagasse raw materials, grinded to a size of 100 mesh, Furthermore, the hydrolysis with sulfuric

acid ht a temperature of 150 °C for 1 hour, to form a slurry. The fermentation process uses a mass variation of yeast

|Saccharomyces cereviceae ’With a variation k)f 6.75; 8.75; 11.25; 13.75 and 16.25 gi, for 4 days with pH 5, room

temperature and anaerobically. Purification is done by klistillation method . [The best yield in the study with a mass |

variation of yeast saccaromyces cerevisiad with a pH of 5 and a fermentation time of 4 days was 57.6 mL. [The

bioethanol content obtained was 98.93 percent. |

Keywords: Baguasse, BioethanolL Saccha sromyces cereviceaeL Yeast mass, Fermentation

lAbstrak (Indonesian)l
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Ketersediaan energi adalah syarat mutlak dalam upaya pembangunan nasional pada saat ini ataupun pada masa
yang akan datang, karena dapat menjamin kebutuhan energi yang menjadi tantangan utama bagi negara Indonesia.
Keberadaan sumber energi yang terbatas, sementara kebutuhan terus meningkat memerlukan alternatif penganti
sumber energi fosil. Bioetanol merupakan salah satu dari bioenergi yang menjadi alternatif untuk mengganti
penggunaan bahan bakar fosil. Penelitian ini bertujuan untuk mendapatkan bioetanol dari ampas tebu (bagasse).
Metode yang digunakan hidrolisis dengan asam sulfat. Langkah penelitian dimulai dengan pretreatmen bahan baku
ampas tebu, dihaluskan sampai ukuran 100 mesh. Selanjutnya dilakukan hidrolisis dengan asam sulfat pada suhu
150 °C selama 1 jam, hingga berbentuk slurry. Proses fermentasi menggunakan variasi massa ragi [saccaromyces
cereviceaﬁ dengan variasi 6,75; 8,75; 11,25; 13,75 dan 16,25 g, selama 4 hari dengan pH 5, suhu ruangan dan
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secara anaerob. Pemurnian dilakukan dengan metode distilasi. Yield yang terbaik pada penelitian dengan variasi
massa ragi saccaromyces cerevisiae dengan pH 5 dan waktu fermentasi 4 hari, sebesar 57,6 mL .Kadar bioetanol
yang diperoleh sebesar 98,93 persen.

Kata Kunci: Ampas tebu, Bioetanol, Sacchasromyces Cereviceae, Massa Ragi, Fermentasi

INTRODUCTION in national development efforts at present or in the

Energy is very much needed in carrying out
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needs and ffor production activities in various economic

ffuture, [because it can guarantee energy needs which are
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Muhammadiyah Palembang. [Tools that arelused in this

sources|, so we must reduce our dependence on these
nergies . Bioethanol is one of the bioenergy which is

study include the digester, glass beaker , Bunsen,

an alternative to replace the use of fossil fuels. Some
sources of bioethanol are sweet potato, corn, cassava,
rice and others. Bioethanol energy source in Indonesia
h}vhich ﬂlas great potential, namely from agricultural

stative and clamp holder , three-neck flask, hotplate ,
blenders, rotary evaporator, thermometers, shaker ,
balance sheet analysis, jars plastic, oven , measuring
cup, flask, filter paper, furnace , and pH meter,

waste such as bagasse [( bagasse ) ﬂlas the potential for

hydrolysis tank and blender. While the materials used

alternative energy, Mhich is h)rocessed into bioethanol.

include bagasse ( bagasse ), yeast ( Saccharomyces

Bagasse contains a potential lignocellulosic substrate
for bioethanol [production, because it contains ja high

cereviseae ) , sulfuric acid (H,SO4) 0.3 M, urea,
distilled water |

sugar (glucose) content [1]. Bagasse which is classified

as[ biomass ﬁs very likely to be used as an energy source

Mothod
m

or lignocellulosic-based products such as paper,
biogas, bioethanol and others [2].

This research will utilize bagasse into bioethanol
as an alternative fuel. Previous research on the
utilization of bagasse has been done [2,3], kvith
different variables. Meanwhile [4] made bioethanol

Preparation-of raw materials (pretre a tment )

The bagasse which will be used as raw material is
dried for 3 days under the hot sun and then heated in an
oven ata temperature of|105°C for 1 hour, then crushed
using a blender to form a powder. The bagasse [flour is
then stored in an airtight plastic container to prevent

. ST
contamimnation:

using banana peels and bagasse with variations in yeast
mass by thermal hydrolysis process. The production of
bioethanol with the roots of alang —alang fis carried out
[5], by hydrolysis

method used in this research is by hydrolysis of the
thermal| The stages used include the pretreatment

IT hermal Hydrolysis Process\

pretreatment - stage —are - mixed - with - sulfurie —acid
solution with a concentration of 0.3 M. The ratio

process, hydrolysis using sulfuric acid, fermentation
with fvariations in the addition pf yeast [saccha
sromyces cereviceae[ and purification of the results by
distillation. The operating conditions for temperature,
fermentation time and pH of the research to be carried
out refer to [3].

between bagasse and sulfuric-acid solution (w/v)is 1:
18. Then it is hydrolyzed at 150°C for 1 hour, [so that
s—htrry——s—hape‘. After the hydrolysis process-is-complete;
the digester is removed and cooled suddenly to stop the
hydrolysis process. Cooling is done by immersing the

digester in a container with water until it reaches room
A ft th hv fil

agassd particle size of 100 mesh in the
pretreatment and hydrolysis process has never been
used in making bioethanol from bagasse by thermal
hydrolysis method using sulfuric acid, so research will
be carried out on this. The purpose of this study was to
examine hhe effect of particle size Jand yeast mass on

temperature. After that, it was continued by filtering
the kes—ults——of—the——hydfel—ys—is———bnd the filtrate was taken
for the fermentation process.

Fermentation Process
The results of the hydrolysis were put into the

the yield and content of bioethanol produced from
bagasse. The benefit of the research is to obtain
bioethanol as an alternative fuel.

fThis section should be succinct, with no
subheadings. Author should clearly state the research
progress position among other reports and its novelty
must be explicitly written. References must be cited
accordingly [1], do not include irrelevant references.
No images or figures contained in this section [2]/

fuuuuutaﬁuu y}avu as lllall.)’ as o Pi\(\a\/b uauh Wlth [e3
volume of 30 mL. Then yeast was added to each
sample with a variation of 6.75; 8.75; 11.25; 13.75 and
16.25 g. The addition of urea was carried out on each
sample of 0.125 g , and stirred well before the
anaerobic fermentation process was carried out. The
operating conditions in the fermentation process were

carried out at room temperature or at 25°C , with a pH

of 5 for 4 days [3] |

MATERIALS AND METHODS
Materials
[This study aims to obtain bioethanol from bagasse |

Distillation Process
Results of fermentation is purified by distillation
process by using a set of tools distillation at a

[(bagasse) | Bagasse used was taken from the Sugar

temperature of 79-80°C. The distillate which [dihasil

Factory PT Laju E’erdan a Lovely (PG Ogan). The

right fit and measured its volume and content of etano

research was conducted at the Laboratory of the
Process Unit of the Chemical Engineering Study
Program, Faculty of Engineering, University of
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[The methods section should describe what was
done to answer the research question, describe how it
was done, justify the experimental design, and explain
how the results were analyzed.|

(bagasse) which is obtained from the treatment process
is k:ompliant, hmounting to 0.149 mm or 1 00 mesh , to
be used in the process of hydrolysis . The hydrolysis
process aims to break bonds and remove lignin and
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Analysis procedure

Analysis of the ethanol content was carried out
using the refractometer method with the following
procedure [6]:

The refractometer was preheated for 15 minutes,
then prepared a standard solution of HO%, 50%, 60%,
70%, 80%, 90%, 96% )ethanol and bioethanol samples.

hemicellulose content as well as damage the crystal
structure of cellulose into simple sugar compounds |[7]. 1
The size of the raw material will affect the porosity so
that it can maximize the contact between the material
and the acid to increase the hydrolysis of hemicellulose
[7]. According }to [91, [bagasse has a lignin content of
22% and cellulose 37%. From the literature obtained,
it is known that bagasse (bagasse) contains lignin

The standard solution was dripped on the object glass
of the refractometer and closed . The same steps were
also carried out for bioethanol samples. Directing the
light to the slide that has been dripped with standard
and sample solutions. Then press the nD (bias index)
button and wait for the recorder to generate a number.
Take note of the numbers that are read , then calculate
the bio-ethanol content with the following equation:

21.42%, cellulose 48.12%.

The fermentation process in this study used
variations in the addition of yeast mass , where the
compound used was Saccharomyces cereviceae . The
mass amount of yeast saccaromyces cereviceae added
to the hydrolysis solution for fermentation was 6.75;
8.75; 11.25; 13.75 and 16.25 g. Fermented and then
puriﬁed by distillation ata temperature 0f79-80°C, this

o SampelA: (usampelA—pair) (1)
- yz_r;‘l(“ol’e) distillation process was carried out for 6 hours until the
m(slope) = e 2) bioethanol no longer drlpped.\ The results of the
measurement of distillate volume and ethanol content | -
in various yeast masses are shown in Table 1 .
RESULT AND DISCUSSION

LS'ubsection of Results|

Table 1. Distillate y‘iP]l“ and bioethanol content

[The raw material used in this research is bagasse .

to 0.149 mm|

-_—

Yeast M istillat Bioethanol
The bagasse was dried in the sun, then in the oven at Sample cast Viass [I.)ls I 10¢ al},O
. . (g) yield (mL)‘ content (%)
105 0 C for 1 hour. The dried bagasse is then mashed
d di bled with a size of 100 mesh ival ! 675 66,4 83,53
and disassembled with a size o mesh or equivalent 5 8.75 62.8 86,425
3 H;2 60,6 90,27
- 4 13,75 50,4 93,102
5 16,25 57,6 98,93

[Figure 1. Bagasse (bagasse)‘

Pretreatment [process and hydraulic pretreatment
process is a very important stage of the process which
may affect the acquisition of ethanol yield. The
pretreatment process was carried out to kondition the
lignocellulosic materials both in terms of structure and
size ][7]. This is in line bvith [8], where the pretreatment
process is carried out due to several factors such as
lignin content, particle size and hydrolysis ability of
cellulose and hemicellulose. The smaller the particle
size will increase the porosity. The size of a h’nPas\ cane

Fermentation operating conditions at temperature (t)
25°C, pH 5 and fermentation time (T) for 4 days and
anaerobic process.|

Influence yeast mass to yield bioethanol

The fermentation was carried out at room
temperature operating conditions (25°C) with yeast
mass variation of 6.75; 8.75; 11.25; 13.75 and 16.25g,
fermentation time 4 days and pH 5. Fermentation time
for 4 -days-and pH 5 were taken Fbased——en—{[l,S], where
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tFigure ZL Effect of yeast mass on bioethanol yield Kt =

content produced , where the highest bioethanol
content was 98.93 percent with the addition of 16.25 g
yeast. The increase in bioethanol content due to the
addition of yeast mass is caused by microorganisms
that break down glucose into ethanol more and more,
so that the resulting ethanol content increases [4].
These results are consistent with a study kconducted |
[10], fwhich used Chinese rice with Saccharomyces
cerevisiae which experienced an increase in ethanol
content in the 4-day period of fermentation and the
addition of varying yeast mass \

4 days, pH 5, T =25°C )|

CONCLUSION

In Figure 1 it can be seen that the lyield of
bioethanol obtained by adding yeast mass is 6.75; 8.75;
11.25; 13.75 and 16.25 g with a fermentation time of 4
days and a temperature of 25°C and pH ﬁ, generally

[The particle size of bagasse used is 100 mesh, | -
affecting the hydrolysis process, thereby ﬁncreasing the

porosity{. The more yeast mass added to the
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Effect of yeast mass on bioethanol content
The effect of adding yeast mass is very influential
on the bioethanol content. This is shown in Figure 2.

100 /

00
o

o)}
o

bioethanol content (%)
N Ey
o o

o

0 10 20
yeast mass (g)

[Figure 3. Effect of yeast mass on bioethanol content
(t= 4 days, pH 5, T = 25°C)

from bagasse flour through thermal hydrolysis
and fermentation processes and recycle vinasse
(influence of bagasse flour concentration,
temperature and hydrolysis time, USU Journal of
Chemical Engineering, Vol. 4, No. 3, pp 17-22 ,
September 2015

[3] Irvan, P. Prawati, B. Trisakti, Making bioethanol
from bagasse flour through thermal hydrolysis
and fermentation processes: the effect of pH, type
of yeast and fermentation time. USU Journal of
Chemical Engineering, vol 4, no.2,pp.27-31, June
2015

[4] F. Anwar & Subagyo, Production of bioethanol
made from bagasse and banana peels with
variations in yeast mass, Rotary, vol 2(1), pp 123-
136,2020

[5] Z,S. Osvaldo, P . Putra., M. Faizal . Effect of acid
concentration and time on the process of

Measurement of bioethanol content using the
refractometer method. Bioethanol levels showed a
significant increase in each addition of yeast mass. The
more yeast mass added, the higher the bioethanol

DOI: 10.24845/ijfac.

hydrolysis and fermentation of bioethanol from
reeds, Journal of Chemical Engineering No. 2,
Vol. 18, pp 52-62, April 2012

[6] http :// kimiatip . blogspot.com / 2013/08 /
Measuring - Index - Refractive - Compounds -
With - Tools - Refractometers . html I

Commented [079]: kenapa bisa fluktuatif?

menghasilkan yield dan content ethanol terbesar

Commented [080]: Kalimat perlu diperbaiki agar lebih
mudah dipahami

—

Commented [092]: Sertakan massa ragi mana yang J

Commented [S93]: Artikel sitasi minimal 16 artikel. Dan
rujukan yang digunakan hanya jurnal atau buku, selain kedua
sumber tsb, sebaiknya dihindari/diganti.

Commented [094]: Tolong perhatikan kembali dan sesuai
format references sesuai IIFAC

Commented [081]:

Commented [082]: perbaiki kata

Commented [084]: sebaiknya dijelaskan kecocokan data
yang diperoleh dengan penelitian sebelumnya

Commented [085]: diperoleh dari?

( |
( J
( )
[Commented [083]: tambahkan to be sebelum conducted J
{ |
( J
( J

Commented [086]: Kondisi yang bagaimana?

Commented [087]: Gunakan font TNR pada gambar,
untuk sumbu-y sebaiknya tidak dimulai dari 0 agar grafik
yang diperoleh tidak kecil. Kondisi system tidak perlu disebut
kembali




Author, et al. Indones. J. Fundam. Appl. Chem., vol(issue), year, xx-xx

[7]1 Y.Sun, J. Cheng, Hydrolysis of lignocellulosic

(8]

(9]

materials for ethanol production, A review of
Bioresource Technol., vol 83, pp1-11, 2002

AT Hendriks, G. Zeeman. Pretreatment to
enhance the digestibility of lignocellulosic
biomass, Rev. BioresourTechnol. Vol
100(1),January 2009

C, W. Frazier and CD Westhoff. Food
Microbiology, 3rd Edition; Hill Publishing Co.
New York, 1978.

DOI: 10.24845/ijfac.

[10] L. Denfeng, L. Xu, W. Xiong, HT Zhang, CCLin.

L. Jiang, and B. Xu, Fermentation Process
Modeling With Leveberg Marquardt Algorithm
and Runge-Kutta Method on Ethanol Production
by Saccharomyces cerevisiae, Research article,
China, 2014.



