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ABSTRACT

The purpose of this study was to determine the effectiveness of the agung semeru banana peel
extract as additional nutrition for indigenous bacteria in reducing ammonia levels. This
research was conducted in the Biology laboratory, PGRI Argopuro University, Jember. This
study uses a simple bioreactor as a tool to determine the decrease in ammonia levels in various
concentrations of banana peel extracts (0%, 5%, 10%). Based on the analysis of research data,
it showed that Agung Semeru banana peel extract as an additional nutrient for indigenous
bacteria was effective in reducing ammonia levels. At a concentration of 10% banana peel
extract, the lowest ammonia level was in the range of 0.25-0.5 compared to the control
concentration. The conclusion of this study is that a higher concentration of banana peel
extract can reduce the ammonia content in water contaminated with rubber waste.
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Introduction (Hatta, 2020; Hamimed & Kthiri, 2021).
Indonesia is one of the second largest Waste treatment that is still not effective is
rubber producing countries in the world. a major problem in rubber-producing
This country has the largest rubber countries in Indonesia itself, many
plantation in the world, with a total area of complaints from residents because liquid
3.6 million hectares (ha) with rubber rubber waste is directly dumped into the
production reaching 3.6 million tons per river so that, the ecosystem around the river
year (Andriani et al., 2019). flow which has an impact on water and air
Large rubber production has an pollution (Yasin, 2018).
impact on the generation of waste which is The method most recommended by
a by-product of industrial plants that cannot BLH worldwide is bioremediation because
be recycled, and if this waste continues to bacteria can live even in extreme conditions
accumulate in the environment, it will have and do not cause side effects to the
an impact on nature and public health environment (Wardani & Santoso, 2015).
Jember is one of the industrial rubber According to Suryani's research (Suryani,
factories which also produces harmful 2011), it is stated that indigenous bacteria
waste for the surrounding community found in the waste can reduce hazardous
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content in waste, this is also supported
which states that indigenous bacteria found
in rubber waste are able to reduce ammonia.
contained in  rubber liquid waste
(Nainggolan et al., 2015), because there is
an organic substrate in rubber liquid waste
(YYasid, 2014).

To provide good nutrition to bacteria
in this study, researchers will use banana
peel extract as a nutrient because banana
peels are organic waste that is widely
available in the environment and people still
have not utilized it optimally (Febriyanti &
Kusnadi, 2015). Banana peel itself is in the
form of water, cellulose, fat, calcium,
phosphorus, protein, iron, B vitamins, and
vitamin C (Rosmania & Yanti, 2020).

Until now, there is still no research
that shows the results of giving agung
Semeru banana peel extract as a nutrient for
indigenous bacteria to reduce ammonia
levels, which are then used as a learning
resource in microbiology courses. So, in this
study, the researchers wanted to test whether
the administration of nutrients from the
extract of Semeru banana peel extract could
help indigenous bacteria in reducing
ammonia levels in rubber liquid waste.

Materials and Methods
1. Tools and Materials

In this study, the tools used were petri
dishes, glass beaker, measuring pipette,
Bunsen, pH meter, autoclave, TDS,
ammonia tester and simple bioreactor.
While the materials used in this study were
sterile aquadest, Nutrient Agar (NA),
industrial rubber liquid waste, spirit, cotton,
aluminum foil, markers, label paper, wood
paper.
2. Sterilization of Tools and Materials

The first step is wrapping the tool, the
petri dish and measuring pipette are
wrapped using newsprint, a beaker glass
filled with NA media, and then wrapped by
closing the hole using cotton then coating it
with aluminum foil, then putting it into an
autoclave, sterilization of tools and
materials is carried out at a temperature of
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121°C with time 15 minutes (Wiegand et al.,
2008).

3. Preparation of Nutrient Agar (NA)
Nutrient Agar (NA) media as much as
2.8gr using a digital scale, dissolve 2.8gr of
NA powder into 100ml of distilled water
using a magnetic stirrer, put the NA solution
into a beaker then cover with cotton and
aluminum foil, then put it in an autoclave for
sterilization with temperature of 1200C to
avoid microbes that grow, then prepare a
Bunsen fire and a sterilized petri dish, then
put 5 ml of sterile NA solution into a
sterilized petri dish near a bunsen fire to
avoid contamination (Wiegand et al., 2008).
4. lIsolation of Microbes Indigenous
Prepare a petri dish containing 5 ml of
NA media near a bunsen fire, take 1 ml of a
liquid waste sample that has gone through a
10-1 dilution using a measuring pipette then
open the petri dish using your left hand near
a bunsen fire then quickly enter 1 ml of
liquid waste sample, close the petri dish
then stir by turning the petri dish like
number 8 after finishing the petri dish tape
so it is not contaminated with other bacteria.
5. Preparation of Bacterial Suspension
Bacteria that have been grown in NA
media for 1x24 hours at room temperature
are then dissolved in 0.9 % NaCl solution
(Saline) then 100 | of dissolved bacteria are
pipetted, 100 | of bacteria that have been
pipetted are added to 10 ml of nutrient both
so that a bacterial suspension of 1-2 X 106
CFU/ml was obtained. The turbidity level
of the test bacterial suspension was
compared with the standard 0.5 Mcfarland
(Doraja et al., 2012).
6. Procedure for Semeru Lumajang Banana
Peel Extract
The peel of the Semeru banana is first
cleaned using running water so that there is
no dirt attached, then dried by airing and
then in the oven at 45°C for 5 consecutive
days. Samples that have been in the oven for
5 days are then finely blended until they
become powder, the resulting powder is
sieved using a 60 mesh sieve to obtain a
smooth and uniform simplicia powder.



7. Treatment in The Bioreactor

Rubber liquid waste is placed into a
bioreactor that has repared previously as
much as 500 mL of waste (Suriani et al.,
2013). The microbial inoculum given in this
study was 5% (25 mL) of the total volume
of waste.

For each bioreactor consists of a
mixture of rubber factory waste, liquid
extract of Agung Semeru Lumajang banana
peel, microbial inoculum which is filled
into each reactor, with details: A negative
control containing 500 mL rubber factory
liquid waste without giving Agung Semeru
Lumajang banana peel extract or microbial
inoculum;  Treatment 1.  bioreactor
containing microbial inoculum at a
concentration of 5 % of the waste volume +
500 mL rubber factory liquid waste;
Treatment 2.  bioreactor containing
microbial inoculum at a concentration of 5
% of the waste volume + Agung Semeru
Lumajang banana peel extract 5 % of the
waste volume + 500 mL rubber factory
liquid waste; and Treatment 3: bioreactor
containing microbial inoculum at a
concentration of 5 % of the waste volume +
Agung Semeru Lumajang banana peel
extract 10 % of the waste volume + 500 mL
rubber factory liquid waste.

8. Data Analysis

Ammonia and pH parameters were
measured during the incubation mass of 5
days. Ammonia and pH levels were
measured in the laboratory every 3 days for
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18 days. Ammonia levels were measured at
the beginning, middle, and end of treatment.
Data previously will be tested using
homogeneity, normality, then continued to
Kruskall Wallis test at 95 % (o= 0,05) using
SPSS version 23.

Results and Discussion

Kruskal Wallis test is an alternative
test used by researchers if the data they get
is not normally distributed or not
homogeneous, the Kruskal Wallis test is
used to see if there is a difference in each
treatment given. Based on the Kruskal
Wallis test that has been carried out, the
significance value is 0.01 < 0.05. This shows
that the use of Agung Semeru banana peel
extract as an additional nutrient for
indigenous bacteria has an effect on
reducing ammonia levels in wastewater.

Based on the observations that have
been made for 15 days after the treatment of
ammonia levels, pH, and temperature of the
rubber factory wastewater, the results of
these observations can be seen in table 1,
table 2, and table 3.

In the observation of ammonia (table
1) the P10B5 treatment showed that the
ammonia level was less than the control
treatment and the ammonia level increased
on June 20, 2021 and then fell again on June
23, 2021, while in the POB5 treatment, the
ammonia level in each observation did not
change the same once since the beginning of
the observation.

Table 1. Average Ammonia levels at various concentrations

Average Ammonia Levels (Observation Day to-)

Treatment

3 9 12 15

Control (+) 8 8 8 8
Control (-) 1,33 1,83 1,83 1,83

POB5 2 2 2 2

P5B5 0,83 0,29 1 1
P10B5 0,5 0,37 0,2 0,25

Description: Control- (Rubber factory liquid waste), Control+ (pure ammonia), POB5 (Rubber
factory liquid waste with the addition of 5% Indigenous Bacteria), P5B5 (Rubber
factory liquid waste with the addition of 5% banana peel extract and 5% Indigenous
Bacteria), P10B5 (Waste of rubber factory with the addition of 10% banana peel

extract and 5% Indigenous Bacteria).
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In the observation of temperature
(table 3) the values displayed are different
for each treatment. The POB5 treatment
showed an increase at the beginning of the
observation until the 9 th day, but on the
12th day the temperature value decreased
and increased again on the 15th day. In the
P5B5 treatment, the temperature increase
can be seen on days 3 - 6, but it decreases on
days 9. At the last observation (day 15) there
was an increase in temperature. The P10B5
treatment for the 3-6 th day observation was

Table 2. Average pH at various concentrations

the same as the P5B5 treatment, but there
was a decrease on the 12th day. This
treatment increased in the last observation.

In observing the pH, for the POB5 and
P5B5 treatments it shows that there was an
increase in pH on each day of observation.
On treatment P1B5 showed an increase until
the 9 th days of observation, and it was on
treatment P10B5 showed an increase until
the 9th day of observation, and it was seen
starting to decrease on the 12th and 15th
days (table 2).

Average Ammonia Levels (Observation Day to-)

Treatment

3 6 9 12 15
Control (+) 10,9 10,9 10,9 10,9 10,9
Control (-) 7,57 7,92 8,34 8,47 8,58
POBS 7,53 7,79 8,34 8,51 8,54
P5B5 6,41 6,42 6,58 7.1 7,48
P10B5 5,42 5,69 6,8 6,31 6,1

Description: Control- (Rubber factory liquid waste), Control+ (pure ammonia), POB5 (Rubber
factory liquid waste with the addition of 5% Indigenous Bacteria), P5B5 (Rubber
factory liquid waste with the addition of 5% banana peel extract and 5%
Indigenous Bacteria), P10B5 (Waste of rubber factory with the addition of 10%
banana peel extract and 5% Indigenous Bacteria).

The addition of Agung Semeru
Lumajang banana peel extract, as much as O
ml (POB5), 25 ml (P5B5), and 50 ml
(P10B5) (Table 4) had an effect on
indigenous bacteria to reduce ammonia
levels contained in liquid waste. This is
because indigenous bacteria are able to act
as bioremediation agents to reduce the
ammonia content in these compounds. This
research is supported by research conducted
by Suryani (2011), which states that
indigenous bacteria found in the waste can
reduce the hazardous content of the waste
(Lizayana et al., 2016).

In addition, the results of this study are
supported by research by Nainggolan et al
(2015), that indigenous bacteria found in
rubber waste are able to reduce ammonia
contained in rubber liquid waste, due to the
presence of organic substrates in rubber
liquid waste (Nainggolan et al., 2015). In the
control treatment (-) and POB5 there was no
significant difference, but the mean results
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showed that there was a difference with the
P5B5 and P10B15 treatments. Meanwhile,
the POB5 treatment showed a significant
difference when compared to the control
(+), P5B5 and P10B5.

Based on observations on the
bioreactor, the P10B5 treatment seemed to
contain more banana peel extract than the
other treatments, causing the P10B5
bioreactor to be cloudier than the other
treatments. The turbidity can be used as a
parameter that the nutrient content
contained in the P10B5 treatment is higher
than the other treatments. This result is
supported by research that in liquid waste
that has high turbidity, more bacteria will
grow (Retnaningdyah et al., 2009). High
levels of turbidity have many deposits that
are useful as nutrients for bacteria. The
content contained in banana peel extract
which is the main nutrient that bacteria can
grow well is cellulose.



Table 3. Average temperatures at various concentrations
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Average Ammonia Levels (Observation Day to-)

Treatment 3 5 9 B 15
Control (+) 28,2 28,3 28,3 28,3 28,3
Control (-) 28,9 29,1 29,1 27,8 28,2
POB5 27,7 28,6 27,3 27,7 28,2
P5B5 27,6 28,5 27,3 27,4 28,4
P10B5 28,5 28,8 29,2 27,5 29,2

Description: Control- (Rubber factory liquid waste), Control+ (pure ammonia), POB5 (Rubber
factory liquid waste with the addition of 5% Indigenous Bacteria), P5B5 (Rubber
factory liquid waste with the addition of 5% banana peel extract and 5%
Indigenous Bacteria), P10B5 (Waste of rubber factory with the addition of 10%
banana peel extract and 5% Indigenous Bacteria).

Table 4. Means of ammonia levels, in various treatments

K+ K-

Amonia Levels

POBS P5B5 P10B5

8,00 + 0,00¢

1,83+ 0,40°

2,00+ 0,00° 1,00+0,00° 0,25+ 0,00°

Description: K = Control; POB5 (Rubber factory liquid waste with the addition of 5%
Indigenous Bacteria), P5B5 (Rubber factory liquid waste with the addition of 5%
banana peel extract and 5% Indigenous Bacteria), P10B5 (Waste of rubber factory
with the addition of 10% banana peel extract and 5% Indigenous Bacteria).

Ammonia levels during observations
with Control (-) treatment of 1.83, POB5 of
2,P5B5 0of 1, P10B5 of 0.25, and Control (+)
of 8. The decrease in high ammonia levels
can be seen in the P10B5 treatment. because
the indigenous bacteria that can reduce
ammonia get good nutrition due to the
provision of 50 ml of nutrients to the
microbial inoculant, at the end of the
observation there was an increase in
ammonia levels in each treatment, except in
the POB5 treatment. The increase in
ammonia levels at the end of the treatment
can occur because the indigenous bacteria
contained in the bioreactor can reduce nitrite
to ammonia. The increase in ammonia levels
in water is caused by the presence of nitrate-
reducing bacteria that can reduce nitrate to
ammonia (Kiding et al., 2015).

This temperature is the optimum
temperature for bacterial growth which is
generally found in bioremediation bacteria.
This is reinforced by the results of research
conducted by Kiding, that the growth of
ammonia-reducing  bacteria  will  be
optimum at a temperature of 30°C (Kiding
et al., 2015). Another factor that affects
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bacteria besides nutrition and temperature is
the pH in which the bacteria live. This is
supported by the research of Suriani et al.,
which said that the minimum and maximum
pH values for the average bacterial growth
ranged from 6-9 (Lizayana et al., 2016).

Conclusion

Based on the results of this study,
Agung Semeru Lumajang banana peel
extract, as an additional nutrient for
indigenous bacteria, has an effect on
reducing ammonia levels in rubber factory
wastewater. Treatment P10B5 (0.25 =+
0.00%) showed better results than the other
treatments.

Acknowledgment

Thank you to the Research Team who
participated in Bioremediation research, the
Biology Laboratory of PGRI Argopuro
Jember University, and all rekated parties.

References

Andriani, Y., Sari, I. R. J., Fatkhurrahman,
J. A, & Harihastuti, N. (2019).
Potensi Cemaran Lingkungan Di



Jurnal Biota Vol. 9 No. 1 (2023)

Industri Karet Alam Crumb Rubber.
Prosiding SNPBS (Seminar Nasional
Pendidikan Biologi dan Saintek) Ke-
4. http://hdl.handle.net/11617/11356

Doraja, P. H., Shovitri, M., & Kuswytasari,
N. D. (2012). Biodegradasi limbah
domestik  dengan  menggunakan
inokulum  alami  dari  tangki
septik. Jurnal ~ Sains dan  Seni
ITS, 1(2), Doi:
10.12962/j23373520.v1i1.788.

Febriyanti, L. Y., & Kusnadi, J. (2015).
Pengaruh Penambahan Tepung Kulit
Pisang  Terhadap  Pertumbuhan
Bakteri Lactobacillus Casei Pada Es
Krim Probiotik [In Press September
2015]. Jurnal Pangan dan
Agroindustri, 3(4).
https://jpa.ub.ac.id/index.php/jpa/arti
cle/view/295/305

Hamimed, S., & Kthiri, A. (2021). Methane
reduction from ruminant microbiota
of sheep using polyphenols extract of
different olive mill wastewater.

Biological Environment and
Pollution, 1(2), 67-75.
https://doi.org/10.31763/bioenvipo.v
1i2.389

Hatta, © Muhammad. 2020. “Warga
Pondokrejo Jember Puluhan Tahun
Hirup Bau Menyengat Limbah Pabrik
Karet”.

Kiding, A., Khotimah, S., & Linda, R.
(2015). Karakterisasi dan kepadatan
bakteri nitrifikasi pada tingkat
kematangan tanah gambut yang
berbeda di kawasan hutan lindung
Gunung Ambawang Kabupaten Kubu

Raya. Jurnal Protobiont, 4(1).
http://dx.doi.org/10.26418/protobiont
.v4i1.8708

Lizayana, L., Mudatsir, M., & Iswadi, I.
2016. Densitas bakteri pada limbah
cair pasar tradisional (Doctoral
dissertation, Syiah Kuala University).
Jurnal llmiah Mahasiswa Pendidikan
Biologi, 1 Q).
https://jim.usk.ac.id/pendidikan-
biologi/article/view/352

43

Nainggolan, T. A., Khotimah, S., & Turnip,

M. (2015). Bakteri pendegradasi
amonia limbah cair karet pontianak
kalimantan barat. Jurnal
Protobiont, 4(2).
http://dx.doi.org/10.26418/protobiont
V4i2.11758

Retnaningdyah, C., Marwati, u.,

Suharjono, S., Ajijah, N., Marjono,
M., Soegianto, A., & Irawan, B.
(2009). Potensi Formulasi Bakteri
Pereduksi Nitrat Waduk Sutami
Malang dalam Menghambat
Pertumbuhan  Microcystis. Berkala
Penelitian Hayati, 14(2), 209-217.
https://www.berkalahayati.org/index.
php/jurnal/article/view/343/253

Rosmania, R., & Yanti, F. (2020).

Perhitungan  jumlah  bakteri di
Laboratorium Mikrobiologi
menggunakan pengembangan metode
Spektrofotometri. Jurnal Penelitian
Sains, 22(2), 76-86.
https://doi.org/10.56064/jps.v22i2.56
4

Suriani, S., Soemarno, S., & Suharjono, S.

(2013). Pengarun Suhu & Ph
Terhadap Laju Pertumbuhan Lima
Isolat Bakteri Anggota Genus
Pseudomonas Yang Diisolasi Dari
Ekosistem Sungai Tercemar Deterjen
Di Sekitar Kampus Universitas
Brawijaya. Indonesian Journal of
Environment and Sustainable
Development, 4(1).
https://jpal.ub.ac.id/index.php/jpal/ar
ticle/view/126

Suryani, Y. (2011). Bioremediasi limbah

merkuri  dengan  menggunakan
mikroba pada lingkungan yang
tercemar. Jurnal Istek, 5(1-2).
https://journal.uinsgd.ac.id/index.php
listek/article/view/273

Wardani, A., syaugi ahmad, & SantosoH.

(2015). Keragaman Koloni Bakteri
Indigenous Pengolahan Limbah Cair
Industri Penyamakan Kulit. Jurnal
limiah Biosaintropis (Bioscience-
Tropic), 1(2).


http://hdl.handle.net/11617/11356
http://dx.doi.org/10.12962/j23373520.v1i1.788
https://jpa.ub.ac.id/index.php/jpa/article/view/295/305
https://jpa.ub.ac.id/index.php/jpa/article/view/295/305
https://doi.org/10.31763/bioenvipo.v1i2.389
https://doi.org/10.31763/bioenvipo.v1i2.389
http://dx.doi.org/10.26418/protobiont.v4i1.8708
http://dx.doi.org/10.26418/protobiont.v4i1.8708
https://jim.usk.ac.id/pendidikan-biologi/article/view/352
https://jim.usk.ac.id/pendidikan-biologi/article/view/352
http://dx.doi.org/10.26418/protobiont.v4i2.11758
http://dx.doi.org/10.26418/protobiont.v4i2.11758
https://www.berkalahayati.org/index.php/jurnal/article/view/343/253
https://www.berkalahayati.org/index.php/jurnal/article/view/343/253
https://doi.org/10.56064/jps.v22i2.564
https://doi.org/10.56064/jps.v22i2.564
https://jpal.ub.ac.id/index.php/jpal/article/view/126
https://jpal.ub.ac.id/index.php/jpal/article/view/126
https://journal.uinsgd.ac.id/index.php/istek/article/view/273
https://journal.uinsgd.ac.id/index.php/istek/article/view/273

Jurnal Biota Vol. 9 No. 1 (2023)

https://doi.org/10.33474/e-
jbst.v1i1.37

Wakano, D., Samson, E., & Tetelepta, L.
D. (2016). Pemanfaatan limbah kulit
pisang sebagai bahan olahan kripik
dan kue donat di Desa Batu Merah
Kota Ambon. Biosel: Biology Science
and  Education, 5(2),  152-158.
http://dx.doi.org/10.33477/bs.v5i2.49
5

Wiegand, 1., Hilpert, K., & Hancock, R. E.
(2008). Agar and broth dilution
methods to determine the minimal
inhibitory concentration (MIC) of
antimicrobial substances. Nat Protoc
3, 163-175.

https://doi.org/10.1038/nprot.2007.5
21

Yasid, M. (2014).
Bakteriindigenous Sebagai  Agen
Bioremediasi Perairan Yang
Terkontaminasi Uranium. Ganendra:
Majalah  IPTEK  Nuklir, 17(1).
doi:10.17146/gnd.2014.17.1.1300.

Yasin, A. (2018). Manajemen Limbah
Pabrik  Karet Dalam  Rangka
Penurunan Kadar Bod (Biological
oxygen Demand). Jurnal Green
Growth Dan Manajemen
Lingkungan, 7(1), 22-34.
https://doi.org/10.21009/jgg.071.02

Peranan  Isolat

44


https://doi.org/10.33474/e-jbst.v1i1.37
https://doi.org/10.33474/e-jbst.v1i1.37
http://dx.doi.org/10.33477/bs.v5i2.495
http://dx.doi.org/10.33477/bs.v5i2.495
https://doi.org/10.1038/nprot.2007.521
https://doi.org/10.1038/nprot.2007.521
https://dx.doi.org/10.17146/gnd.2014.17.1.1300
https://doi.org/10.21009/jgg.071.02

