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Abstract Waste Organic consists of food scraps,
agricultural waste, and other natural materials that can be
decomposed and returned to the environment. Incinerators
are one of the best technologies for waste management.
Liquid smoke is a distillation or condensation of vapor
from indirect or direct combustion of materials that contain
a lot of carbon and other compounds. This study aims to
analyze the quality of liquid smoke produced by smokeless
waste combustion devices using organic waste. This
research is a quasi-experiment, analyzing the quality of
liquid smoke produced from burning organic waste based
on the duration of burning time. Based on the duration of
burning time of 15 and 25 minutes the results of the
analysis on the parameters of total acid, total phenol, N-
Total, phosphorus, potassium, C-Organic, and pH in the
samples of straw waste, coconut pulp waste and food waste
have no effect or no significant difference in the quality of
the parameters tested. This can be seen from the significant
value (sig) which has a value> 0.05. The quality of liquid
smoke produced using a smokeless waste combustion
device has not met the standards of the Decree of the
Indonesian Minister ~ of  Agriculture number
261/KPTS/SR.310/M/4/2019  concerning  minimum
technical requirements for organic fertilizers. Smokeless
waste combustion devices can be used to process waste but
the liquid smoke produced cannot be used as liquid organic
fertilizer.

Keywords Garbage, Burning Equipment, Liquid

Smoke

1. Introduction

Organic waste is one of the components of urban waste
that has a large enough volume and is a serious problem for
both the government and the community, because until
now there has not been an appropriate solution to handle it
[1]. The negative impacts caused by waste include
environmental pollution (large amounts of waste can result
in environmental pollution, land, air, and water
environments), sources of disease (garbage that
accumulates and disturbs results in unpleasant odors to the
emergence of various diseases such as vomiting, diarrhea,
digestive diseases etc). Waste is one of the polluting
materials that becomes very dangerous for ecosystems and
human health [2]. There are three types of technology that
are currently widely applied for waste management,
namely waste composting technology, waste incineration
technology, and waste recycling technology [3]. Poorly
managed waste can pollute groundwater, cause ecosystem
damage, and disrupt wildlife [4].

The most effective way to deal with waste is by burning,
but the results of combustion will cause pollution that can
pollute the air and have an impact on the environment [5].
Smokeless Waste Combustion Tool is a tool used to change
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the shape of waste into a smaller size. Size changes can
reach 50.0-90.0% of the previous volume [6]. The use of
smokeless burning equipment is the most appropriate thing
in overcoming problems related to waste handling, because
with this tool it does not produce smoke that pollutes the
environment [7].

The utilization of liquid smoke from the combustion of
smokeless organic waste is an innovation that contributes
to the reduction of environmental pollution and the
improvement of the quality of the products produced. The
quality of liquid smoke is greatly influenced by
environmental factors and the combustion method used.
Previous studies have shown that environmental factors,
such as temperature and humidity, not only affect the
pyrolysis process, but also determine the composition of
compounds formed in liquid smoke, which may have
implications for its safety and effectiveness in health
applications and disease vector control [8]. Liquid smoke
produced under non-optimal conditions has the potential to
contain hazardous compounds that can pollute the air and
impact the respiratory health of the surrounding
community.

In addition, in the context of environmental health, waste
monitoring and management are essential to prevent
various health risks. In addition, waste that is not managed
properly can become a habitat for disease vectors, such as
rats and ectoparasites, contributing to the spread of
pathogens that cause leptospirosis and other zoonotic
diseases [9]. Liquid smoke in this process is obtained by
condensing the smoke produced through the pyrolysis
reactor chimney. The process of condensing smoke into
liquid smoke is very beneficial for the protection of air
pollution caused by the process [1].

Consequently, researchers are interested in exploring the
topic through a study titled "Harnessing Liquid Smoke:
Quality Evaluation of Organic Waste Combustion in
Smokeless Incinerators".

2. Material and Methods

This research is quasi-experimental research, namely
this research analyzes the quality of liquid smoke produced
from burning organic waste based on the duration of
burning time.

The image in figure 1 illustrates a smokeless waste
incinerator designed to mitigate the negative environmental
impacts of waste disposal. This device is made up of
several key components, including a combustion chamber,
air ducts, and a filtration system. The combustion chamber
operates at high temperatures, allowing it to efficiently
break down waste materials and minimize the production
of harmful gases. The air ducts facilitate the flow of air
needed for optimal combustion, ensuring that the process
occurs efficiently and safely.
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Figure 1. Plan of a Smokeless Waste Incinerator

In addition, the advanced filter system plays a critical
role in capturing smoke and other pollutants produced
during the incineration process. This system effectively
traps particulate matter and prevents harmful substances
from being released into the atmosphere. As a result, the
smokeless incinerator not only contributes to effective
waste disposal but also significantly reduces air pollution,
offering a sustainable and eco-friendly solution for
managing solid waste.

Analysis of the quality of liquid smoke is testing the
results of the output produced in the form of liquid smoke
which is then each analyzed for chemical components,
namely total acid, total phenol and macro nutrient analysis,
namely total nitrogen, phosphorus, potassium, C-Organic,
and pH. In this study, the combustion duration is set to
evaluate two different burning times: 15 minutes and 25
minutes. The combustion process begins by burning straw
waste, coconut pulp waste, and food waste individually for
15 minutes. After this initial phase, the burning continues
with the same materials—straw waste, coconut pulp waste,
and food waste—for an additional 25 minutes. The
duration of burning time can affect the environmental
impact, health, and efficiency of waste management itself.
Although the duration of 25 minutes is better than 15
minutes in terms of burning efficiency and residue
reduction, both durations still have significant positive
impacts on the environment and health.

3. Results

The research was conducted from April to June 2024.
Laboratory test analysis was carried out at the
Biochemistry Laboratory of Hasanuddin University and
Maros Agricultural Laboratory.

From the results of table 1, the highest temperature of
burning waste at the 25th minute reached (190 <C) with the
type of straw waste sample. While the lowest temperature
of burning waste in the 15th minute reached (87 <C) with
the type of food waste sample.
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Table 1. Measurement Results of Temperature and Combustion Time
Using Smokeless Waste Combustion Device

Burning Time Sample Type Temperature
Straw Waste 120<C
15 Minutes Coconut Pulp Waste 91<C
Food Waste 87<C
Straw Waste 190<C
25 Minutes Coconut Pulp Waste 140<C
Food Waste 104<C

The results of table 2 show that the highest total acid
content at the 25th minute is (0.26%) in the type of sample,
namely coconut pulp waste. While the lowest total acid
level result is at the 15th minute (0.13%) in the type of food
waste sample. The test results above show that the total acid
level does not meet the requirements. The highest total
phenol content was (0.5211%) at the 25th minute of the
sample type, namely straw waste. While the lowest total
phenol content result is (0.1996%) in the type of food waste
sample.

The highest N-total level is at the combustion time of 25
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minutes (0.11%) in the sample type, namely straw waste.
While the results of the lowest N-total levels are at 15
minutes of burning time, namely (0.01%) in the sample
types of straw waste, food waste and coconut pulp waste.
The highest phosphorus level was (0.001%) at a
combustion time of 25 minutes with sample types of straw
waste, coconut pulp waste and food waste. While the
lowest phosphorus level result is (0%) at the combustion
time of 15 minutes with the type of all three types of
samples. The highest potassium content was (0.002%) at a
combustion time of 25 minutes and the sample types were
straw waste, coconut pulp waste and food waste samples.
While the lowest potassium content result is (0%) at a
burning time of 15 minutes with the type of sample of food
waste, coconut pulp waste and straw samples. The test
results above show that potassium levels do not meet the
requirements. The highest C-Organic content result is
(0.05%) at a combustion time of 25 minutes with the type
of sample that is straw waste. While the result of the lowest
C-Organic content is (0.004%) at a burning time of 15
minutes the type of straw waste sample. The test results
above show that C-Organic levels do not meet the
requirements.

Table 2. Measurement Results of Chemical Components and Macronutrients in Liquid Smoke Output Results of Smokeless Waste Combustion Device

Burning Acid Phenol . .
Time Sample Type Amount Amount N-Amount Phosphorus ~ Potassium  C-organik pH
Straw Waste 0.13% 0.0271% 0.01 0 0 0.004 6.90
15 minutes  Coconut Pulp Waste 0.13% 0.0206% 0.01 0 0 0.39 6.65
Food Waste 0.13% 0.0268% 0.01 0 0 0.39 7.02
Straw Waste 0.17% 0.5211% 0.11 0.001 0.002 0.05 4.05
25 minutes  Coconut Pulp Waste 0.26% 0.2209% 0.07 0.001 0.002 0.03 6.27
Food Waste 0.13% 0.1996% 0.08 0.001 0.002 0.02 7.06
Quality standards 20-35% 25-40% Minimum 0,5% 3-6% 3-6% 6% 4-9
* Quality standards: SNI 8985:2021
* Quality standards: KMPRI 261/KPTS/SR.310/M/4/2019
Table 3. Anova Test Calculation Results
Parameter Result Sum of Squares df Mean Square f Sig.
. Between Groups 1865.333 2 932.667 0.084 0.921
Total Acid —
Within Groups 33257.566 3 11085.855
Amount 35122.899 5
Between Groups .004 2 .002 0.120 0.891
N-Amount
Within Groups .056 3 .019
Amount .060 5
Between Groups .038 2 .019 0.391 0.707
Kalium
Within Groups .145 3 .048
Amount .183 5
H Between groups 2.379 2 1.189 0.069 0.934
P Within groups 51.342 3 17.114
Amount 53.721 5
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The results of table 3 show that the total acid, total
phenol, N-Total, phosphorus, potassium, C-Organic, and
pH in the straw waste, coconut pulp waste and food waste
samples have no effect or no significant difference in the
quality of the parameters tested. This can be seen from the
significant value (sig) which has a value > 0.05.

4. Discussion

Testing of smokeless waste combustion equipment is
carried out by including three types of organic waste
samples, namely straw waste, coconut pulp waste and food
waste as much as 375 grams using a comparison of burning
times, namely 15 minutes and 25 minutes of combustion.
Based on the combustion process that has been carried out
by researchers, the highest temperature is in the type of
straw waste 190 <C with a combustion time of 25 minutes.
This is in line with research conducted by Overall that the
combustion process using a smokeless waste combustion
device carried out using 750 grams of dry organic waste
material can be burned within 25 minutes with an average
smoke particle yield of 28.312 Pt with a maximum
temperature of 190<C. The effect of time applied can have
a significant effect (p>0.05) on changes in pH value,
density, total acid content and total phenol [10].

The duration of burning time can affect the
environmental impact, health, and efficiency of waste
management itself. Although the duration of 25 minutes is
better than 15 minutes in terms of burning efficiency and
residue reduction, both durations still have significant
positive impacts on the environment and health. According
to Putri et al. [11], the difference in time and temperature
of each material is due to the different characteristics of
each raw material seen from the amount of water content,
density and particle size of the raw material. Smoke first
comes out of the pyrolyzer after the pyrolysis process runs
between 15 - 20 minutes and the pyrolyzer temperature is
above 50<C. Liquid smoke first comes out after the
pyrolysis process runs between 14 - 18 minutes and the
pyrolyser temperature is above 80<C. The difference in
time and temperature of each material is due to the different
characteristics of each raw material seen from the amount
of water content, density and particle size of the raw
material.

In this study, the furnace construction material used is an
iron drum with a capacity of 100 liters, tool height 52 cm,
tool diameter 58 cm with an iron plate thickness of 0.9 mm.
While in research [10] the material used as a pyrolysis
reactor is a copper tank with a furnace wall thickness of
steel around 8 mm, dimensions 120 cm high, 80 c¢cm in
diameter, with a non-permanent cover so that it can enter
the material and take the remaining material easily. Inside
the pyrolysis reactor, a furnace made of iron is installed at
the same height as the reactor with a diameter of 40 cm
which is given a small hole, which functions to deliver heat
to all materials, and does not need a smoldering fire for the
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combustion process of the material [12]. The comparison
of the combustion temperatures produced is also different
due to the construction materials and the thickness of the
material used as a furnace. Combustion temperature has a
direct influence on the thickness of the furnace material
[13].

Temperature is a parameter that affects the speed of
chemical reactions, biological decomposition processes,
and oxygen solubility in wastewater. Temperature is an
important parameter in the operation of waste treatment
units because it affects biological and physical processes.
In addition, waste that has a high-water content causes a
low combustion chamber temperature, because most of the
heat energy is used to evaporate water. This causes an
incomplete combustion reaction [12].

The test results show that the highest total acid content
of liquid smoke is (0.26%) in coconut pulp waste. This is
in line with research by Diatmika [14] that the highest
average total acid is seen in pyrolysis at 200<C. This is
because at 200<C is the phase of decomposition of
hemicellulose components that can form acidic compounds
such as acetic acid compounds. Burning coconut pulp
waste also produces acidic compounds such as acetic acid,
formic acid, and others. The total acid content in these
combustion products varies depending on the combustion
conditions, the type of coconut pulp, and the analytical
method used.

The highest total phenol content was found in liquid
smoke from straw waste (0.5211%) with a combustion time
of 25 minutes and a combustion temperature of 120<C. The
amount of smoke produced is highly dependent on the
characteristics of the raw materials used and the
temperature reached during the process. This is in
accordance with the opinion of Djatmiko et al. (1985) in
Haji [1] which suggests the presence of chemical
compounds in liquid smoke is influenced by the chemical
content of the raw materials used and the temperature
reached in the pyrolysis process. Rice straw contains
37.71% cellulose, 21.99% hemicellulose, and 16.62%
lignin [15]. Phenol in liquid smoke is responsible for flavor
formation in smoking products and also has antioxidant
activity that affects shelf life [16].

Nitrogen is the main nutrient for plant growth, which is
generally needed for the formation or growth of vegetating
parts of plants, such as leaves, stems and roots. Based on
the results of the analysis of macro nutrients for the highest
N-Total content, the straw waste sample is 0.11%, with a
burning time of 25 minutes. This research is in line with the
results of research conducted [17], namely the Nitrogen
content is 0.5%, based on these requirements it can be seen
that all POC treatments in this study meet the N nutrient
standards in POC, where N nutrients in the first POC were
around 0.50-5.93%.

Based on the results of the analysis of macro nutrients
for phosphorus levels, the highest result is at a combustion
temperature of 25 minutes with the sample type of straw,
coconut pulp and food waste samples, which is 0.001%.
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The results of this study are in line with research conducted
by Arinih [12] based on the results of reading the organic
waste sample A P content is 0.55 mg/l and organic waste B
is 7.80 mg/l. The test results show that the Phosphorus
content of organic waste A and organic waste B does not
meet the quality standards of liquid fertilizer. This is
because the raw materials used and the formation of
phosphorus in liquid organic fertilizer are influenced by
various factors, including the type and source of raw
materials, fermentation process, chemical and physical
conditions during fermentation, and extraction methods.
Phosphorus-rich raw materials, optimal fermentation, and
proper environmental conditions all contribute to the high
phosphorus content in liquid organic fertilizer.

Based on the results of the analysis of macro nutrients
for potassium levels, the highest results were obtained with
a combustion time of 25 minutes, namely in the straw,
coconut pulp and food waste samples of 0.002%.
Potassium is used to increase plant resistance to pests and
diseases that plants need. In fruit waste there are organic
materials such as Potassium (K) which can function to help
the formation of proteins and carbohydrates, and strengthen
the plant body so that leaves, flowers, and fruits do not fall
easily. Potassium cannot be directly absorbed by plants,
because it is still in the form of compounds that need to be
broken down into K ions that are easily absorbed [18].

Based on the results of research conducted by Rani [19]
on the use of rice straw waste, vegetable waste and sawdust
as compost, the percentage of C-organic content of all
treatments decreased between 2.64% and 6.73%. This
indicates that microorganisms have eaten carbon as an
energy source for their growth so that the amount of carbon
decreases. The C-Organic nutrient content shows that the
highest concentration is found in the type of liquid smoke
with the type of straw waste sample, which is 0.005%. This
is because the straw sample contains complete nutrients in
the form of both macro and micro nutrients. The C-Organic
nutrient content using three types of organic waste samples
did not meet the quality standards of liquid organic
fertilizer. The low C-Organic content is also influenced by
the time and temperature used when burning organic waste
samples.

The results of measurements made by Ichsanti [10] show
that the pH value of coconut pulp waste is 3.2 - 4.1,
indicating that the pH produced is acidic. However, the
longer the time of the liquid smoke making process, the pH
value of the resulting liquid smoke tends to decrease [10].
A low pH value affects the durability and shelf life of sapa
products or their organoleptic properties because at a low
pH microbes or bacteria as disturbers in the preservation
process tend not to be able to live and multiply properly. A
good pH value for organic fertilizer is around 6.5 - 7.5
(neutral). However, in research Aldian [20], the change in
the pH value of compost starts from a slightly acidic pH

due to the formation of simple organic acids, then increases
in further incubation due to the breakdown of proteins and
the release of ammonia.

Based on the analysis of nutrient content parameters, N-
Total, phosphorus, potassium and pH using three types of
organic waste samples, it shows that the three types of
organic waste samples used that meet the standards are only
pH quality as an ingredient in making liquid organic
fertilizer. The provision of liquid fertilizers in the form of
liquid smoke and organic fertilizers provides additional
nutritional intake to plants and is one of the steps to
minimize soil damage and prevent land degradation caused
by the use of chemicals because liquid fertilizers contain
small amounts of nutrients that plants can use directly as
they come from organic materials.

Handling waste problems should not be burdened with
government parties alone, but it is necessary to hold
socialization related waste to foster public awareness and
concern that waste problems can be reduced starting from
the smallest environment, namely the household. Liquid
smoke is the result of distillation or condensation of vapor
from indirect or direct combustion of materials that contain
a lot of carbon and other compounds [21].

Research on environmental health risk factors has also
shown that poor environmental quality, including
inadequate sanitation and water pollution, can increase the
risk of infectious diseases such as schistosomiasis, which
remains a public health problem in some parts of Indonesia
[22]. Therefore, the application of environmentally friendly
waste combustion technologies, such as smokeless
incinerators, can be a solution to reducing disease vector
populations and inhibiting the spread of environmentally-
based infectious diseases. Furthermore, the use of
technology-based information systems in environmental
health monitoring has been shown to increase effectiveness
in identifying and addressing risk factors contributing to
various environment-based diseases [23].

4.1. Limitation

1. The efficiency of the smokeless combustion device
may vary depending on the type and moisture content
of the organic waste used.

2. The quality and composition of the organic waste
used as input may differ significantly, affecting the
consistency and quality of the liquid smoke produced.

3.  The accuracy and precision of chemical analysis
methods (e.g., gas chromatography or spectrometry)
used to assess the liquid smoke’s composition might
affect the reliability of the results.

4.  External environmental conditions, such as humidity,
temperature, and air pressure, can influence the
combustion process and the quality of liquid smoke
produced.
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5. Conclusions

The highest temperature of burning waste at the 25
minute reached (190°C) with the type of straw waste
sample. While the lowest temperature of burning
waste in the 15 minute reached (87°C) with the type
of food waste sample.

The results of chemical components on total acid and
total phenol levels obtained from burning organic
waste, namely total acid levels and total phenol levels,
do not meet the standards.

The macro nutrient components, namely N, P, K, C-
organic, and pH, were analyzed in liquid smoke from
the three types of organic waste, namely straw,
coconut pulp, and food waste. Among the combustion
vapor results of the five macro nutrient components,
only the pH component meets the requirements as raw
material for making organic fertilizer.

The results are based on the combustion of waste
carried out with different durations of time, namely 15
and 25 minutes on the parameters of total acid, total
phenol, N-Total, phosphorus, potassium, C-Organic,
and pH in straw waste samples, coconut pulp waste
and food waste have no effect or no significant
difference in the quality of the parameters tested. This
can be seen from the significant value (sig) which has
a value> 0.05.

This research is experimental, so there are still many
obstacles in its implementation, both in making tools
and when testing in the laboratory. Therefore, the
results obtained have not met the standards, and the
liquid smoke produced is not yet suitable for use as
liquid organic fertilizer.

Acknowledgements

The author would like to thank the Department of
Environmental

Health and the Research Ethics

Commission of Hasanuddin University for processing
documents and obtaining research permits.

Conflicts of Interest

The authors declare no conflict of interest.

REFERENCES

[1]

[2]

A. G. Haji, Z. A. MasUd, B. W. Lay, S. H. Sutjahjo, and G.
Pari, “Characterization of Liquid Smoke Pyrolyzed From
Solid Organic Waste,” Journal of Agricultural Industrial
Technology, vol. 16, no. 3, pp. 1-8, 2006, doi:
10.59395/ahsana.v1i2.317.

D. N. Maharani and M. D. Misbach, “Procurement of Pilot

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

509

Trash Bins as an Effort to Solve Waste Problems in
Labakkang Village, Labakkang District, Pangkajene
Regency,” Journal of Agricultural Industrial Technology.,
vol. 1, no. 2, pp. 61-67, 2023, doi: 10.59395/ahsana.v1i2.3
17.

B. Sudarmanto, “Application of Processing Technology and
Its Utilization in Waste Management,” Proceedings of the
National Seminar on Science and Technology., vol. 1, pp.
1-6, 2010, doi: 10.36499/psnst.v1i1.347.

M. A. Lasaiba, “Innovative Strategies for Urban Waste
Management: Technology Integration and Community
Participation,” Journal of Geography and Geography
Education., vol. 3, no. 1, pp. 1-19, 2024, doi:
10.30598/geoforumvol3isslppl-19.

B. Riyanto, D. Widarbowo, M. Idris, D. D. S. Nugroho, and
M.  Setiyono,  “Design  Environmentally-Friendly
Incinerator and Hybrid Smokeless Incinerator Sorong of
Merchant Marine Polytechnic,” Journal of Artificial
Intelligence Research., vol. 4, no. 1, pp. 55-60, 2024, doi:
10.47709/brilliance.v4i1.3703.

M. Fausy, A. Rivai and M. Mulyadi, “The Use of Smokeless
Waste Burning Device to Address Environmental Pollution
(Experimentation),” Sulolipu Journal: Communication
media for the academic community and society., vol. 23, no.
1, p. 88, 2023, doi: 10.32382/sulo.v23i1.417.

D. Mardhia and N. Tawaf, “Waste Management Assistance
Using Smokeless Waste Burning Device (Apsta) in Prajak
Hamlet,” Journal of Education and Community Service.,
vol. 3, no. 4, pp. 233-239, 2020, [Online]. available:
http://download.garuda.kemdikbud.go.id/article.php?articl
e=3455360&val=30115&title=pendampingan pengolahan
sampah menggunakan alat pembakar sampah tanpa asap
apsta di dusun prajak.

S. Manyullei, A. L. Musbir, Muh. Fajaruddin. Natsir, and
M. Al Anugerah Agus, “Spatial Analysis of the Presence of
Rats in three Student Housing Areas of Makassar City State
Universities,” Universal Journal of Public Health, vol. 13,
no. 1, pp. 54-62, 2025, doi: 10.13189/ujph.2025.130105.

S. Manyullei, M. F. Natsir, and A. Batkunda, “Identification
of rat density and ectoparasites in seaport area of manokwari,
Papua Province,” Macedonian Journal of Medical Sciences,
vol. 8, pp. 204-208, 2020, doi: 10.3889/0amjms.2020.4234.

I. L. Ichsanti, “Preparation of Liquid Smoke from Young
Coconut Shell Waste and Sawdust by Pyrolysis,” Thesis,
Faculty of Agricultural Technology, Universitas Brawijaya
Malang, 2016.

R. E. Putri, A. Kasim, Emriadi, and A. Asben, “Performance
Characterization of Liquid Smoke Making Devices from
Agricultural Biomass,” Jurnal Agrica Ekstensiakstensia,
vol. 12 No 1, pp. 45-50, 2018, [Online]. Available:
https://www.polbangtanmedan.ac.id/pdf/JAE Vol 12/07
Rahmi Anwar dkk Fix (1).pdf.

C. Arinih, “Efficiency of Organic Waste Combustion and
Analysis of Waste Quality Produced by Smokeless Waste
Burners,” Journal of Natural and Environmental
Sciencesciences, 2019. [Online]. Available: https://journal.
unhas.ac.id/index.php/jai2/article/view/28323/10229.

Y. R. Wulandari, F. F. Silmi, D. Ermaya, N. P. Sari, and D.
Teguh, “Effect of Rice Straw Pyrolysis Temperature on



510

[14]

[15]

[16]

[17]

[18]

Harnessing Liquid Smoke: Quality Evaluation of Organic Waste Combustion in Smokeless Incinerators

Pyrolysis Product Composition Variables Using Reactive
Bathe,” Journal of Chemical Engineering Innovation, vol.
8, no. 3, pp. 167-172, 2023, doi: 10.31942/inteka.v8i3.844
1.

I. G.N. A. Y. A. Diatmika, P. K. D. Kencana, and G. Arda,
“Characteristics of Liquid Smoke of Tabah Bamboo Stems
(Gigantochloa Nigrociliata Buse-Kurz) Pyrolyzed at
Different Temperatures,” BETA Journal (Biosystems and
agricultural engineering), vol. 7, no. 2, p. 271, 2019, doi:
10.24843/Jbeta.2019.V07.102.PO.

D. Ariyani, D. R. Mujiyanti, D. Umaningrum, and Y. A.
Harlianto, “Study of Compound Content in Liquid Smoke
from Rice Husk,” Proceedings of the National Seminar on
Chemistry, pp. 128-133, 2015.

Fauzan and M. Ikhwanus, “Purification of Coconut Shell
Liquid Smoke through Distillation and Filtration Using
Zeolite and Activated Charcoal,” National Seminar on
Science and Technology, no. 016, pp. 1-5, 2017.

J. Y. S.Pandi, T. Nopsagiarti, and D. Okalia, “Analysis of
C-Organic, Nitrogen, C/N Ratio of Liquid Organic
Fertilizer from Several Types of Green Fertilizer Plants,”
Journal of Agricultural Science Development Green
Swarnadwipa, vol. 12 No 1, pp. 146-155, 2023, [Online].
Available:https://ejournal.uniks.ac.id/index.php/GREEN/ar
ticle/view/2869.

M. A. Kusumadewi, A. Suyanto, and B. Suwerda,
“Nitrogen, Phosphor, Potassium, and Ph Content of Liquid
Organic Fertilizer from Market Fruit Waste Based on Time
Variation,” Journal of Environmental Health, vol. 11, no. 2,

[19]

[20]

[21]

[22]

[23]

pp. 92-99, 2020, doi: 10.29238/Sanitasi.VV11i2.945.

J. M. Rani, Y. Fitrianingsih, and Jumiati, “Utilization of
Rice Straw Waste, Vegetable Waste and Sawdust as
Compost Fertilizer by Berkeley Method and Using
Activator Variations,” Tropical Environmental Engineering
Journal, vol. 2, no. 1, pp. 191-200, 2021, [Online].
Auvailable:https://jurnal.untan.ac.id/Index.Php/Jurlis/Articl
e/View/47687/0.

E. Aldian, “Utilization of Liquid Smoke From The Burning
Results Of Merbau Woods (Intsia Bijuga) As Water Pupil
Media,” Engineering Journal, vol. 5, no. 1, pp. 46-55, 2021,
doi: 10.59134/jtnk.v5i1.51.

S. Slamet and T. Hidayat, “Experimental Study of Biomass
Selection to Produce Liquid Smoke Gases as a Preservative,”
Journal of Mechanical Engineering, Electrical and
Computer Science, vol. 6, no. 1, p. 189, 2015, doi:
10.24176/simet.v6il.255.

Grace. Glory. Girikallo et al., “Risk Factors for
Schistosomiasis in East Lore District Poso Regency Central
of Sulawesi Province, Indonesia,” Universal Journal of
Public Health, vol. 12, no. 6, pp. 1070-1083, 2024, doi:
10.13189/ujph.2024.120605.

P. Zulaeka et al., “Effectiveness of Management Quality
and Information on the Environmental Health Program
Monitoring Application (TEMU-KL) at The Baebunta
Health Center, North Luwu Regency,” Universal Journal of
Public Health, vol. 12, no. 3, pp. 533-542, 2024, doi:
10.13189/ujph.2024.120311.





