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The concentration of Lebak Batik industrial wastewater contains the
pollutant element of lead metal that negatively impacts organisms'
content in the water. This study was focused on the acute toxicity of
household-scale Lebak Batik industrial wastewater on carp. The
methods used were waste characteristics test, animal acclimatization,
acute toxicity test for 96 hours with 0, 10, 20, 30, 40, and 50%
treatments, measurement of environmental parameters, and data
analysis using probit analysis. The results showed that the lethal time
(LTs0) and lethal concentration (LCso) for 96 hours of treatment were 1,8
days and 8,56%, respectively, with a Toxicity Unit Area (TUa) of 11,68.
This proved that the wastewater from the Lebak batik industry had a
major effect on causing acute toxicity.

*Correspondence email: Toksisitas Akut Limbah Cair Industri Batik Lebak Skala Rumah
swastika.oktavia28@gmail.com Tangga pada Ikan Mas

ABSTRAK: Konsentrasi limbah cair industri batik mengandung unsur
pencemar berupa kandungan logam yang berdampak negatif bagi
organisme yang hidup di perairan. Untuk itu, penelitian ini berfokus pada
toksisitas akut dari limbah cair industri Batik Lebak skala rumah tangga
pada lkan Mas. Metode yang digunakan adalah uji karakteristik limbabh,
aklimatisasi hewan uji, uji toksisitas akut selama 96 jam dengan
perlakuan 0, 10, 20, 30, 40, dan 50%, pengukuran parameter lingkungan,
dan analisis data menggunakan analisis probit. Hasil penelitian
menunjukkan bahwa nilai lethal time (LTso) dan lethal concentration
(LDso) selama 96 jam perlakuan masing-masing adalah 1,8 hari dan
856%, dengan Toxicity Unit Area (TUa) senilai 11,68. Hal ini
membuktikan bahwa limbah cair industri batik Lebak berpengaruh besar
menyebabkan toksisitas akut.

INTRODUCTION

The development of the textile
industry in Indonesia has increased
significantly. The batik industry is included

in the textile industry, which uses the most
water in its production process. This liquid
waste generally comes from dying and
washing batik cloth (Kusumaningratri &
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Damayanti, 2016). Many industrializations
processes often cause negative impacts. The
presence of industrial waste materials in
both solid and liquid forms can affect the
surrounding environment. The composition
of nutrient components, organic matter, and
biomass is very important for the
community to maintain the stability of
aquatic ecosystems. Still, the stability
relationship will be broken soon when there
is the input of toxic materials. The entry of
pollutants will reduce the biological
potential of these aquatic resources (Hastuti

dkk., 2016).
Some batik industry businesses lack
knowledge  about batik = wastewater

treatment technology, so many still dispose
of the waste directly into water bodies. The
next result will cause river water pollution
and reduce the survival of aquatic biota,
including fish. Toxicity studies on fish are
one of the most effective methods to
determine the negative impact of
contaminants in the aquatic environment.
Common carp (Cyprinus carpio) is usually
used as a bioindicator species because this
fish is the most important teleost fish
cultivated in the world for commercial
purposes and is also an organism classified
as resistant and easy to maintain (Saucedo-
Vence dkk., 2017).

The background of this research is the
absence of a batik waste processing process
carried out by Lebak batik industry
entrepreneurs on a household scale.
Knowledge of wastewater treatment by both
the owner and employees is very low and
assumes that the waste produced by batik
does not harm the environment. There is no
monitoring from the relevant agencies
regarding the impact of batik production
waste disposal so that batik employees here
can easily dispose of wastewater directly
into the river.

A previous study about the toxicity test
of batik waste on aquatic biota, especially
fish, has been carried out in other locations.
With a concentration of 0.73% of the batik
industry, wastewater can cause the

attachment of foreign substances found in
the cross-section of the Nila Gift fish seed
scales, where longer exposure can cause
death (Andriani & Hartini, 2017). Other
aquatic biota mortality, namely carp, also
occurred after exposure to batik industry
wastewater at a concentration of 6% for 24
hours (Pratiwi dkk., 2016; Safauldeen dkk.,
2019; Tangahu dkk., 2019). Meanwhile, the
mortality rate of sepat fish exposed to batik
liquid waste in Bangkalan Regency, East
Java, occurred at an LCso value of 0.186%.
(Juliardi dkk., 2020).

To reduce the toxic effects, study on
the toxicity test of batik waste on aquatic
biota after processing has also been carried
out, such as wusing phytoremediation
methods and biosorption using algae and
fungi in the toxicity test of batik industrial
wastewater through processing using
phytoremediation using water hyacinth, at a
concentration of 5% it still causes death in
carp (Susilo dkk., 2021). Lethal toxicity from
batik waste also occurred at a concentration
of 52.876 ppm with waste treatment
through biosorption using algae and fungi
(Lestari dkk., 2017). However, there is no
available information regarding the toxicity
test of batik industrial wastewater, either
without treatment or with processing in
Lebak Regency.

The novelty of this research is more
focused on the household-scale Lebak Batik
industry. This research was expected to
provide initial information about the quality
of batik wastewater from the Lebak batik
industry to be used as a reference for
wastewater ~ management based on
government regulations, methods and costs
in its implementation. In addition, this study
also aims to determine the acute toxicity of
household-scale Lebak Batik industrial
wastewater on carp.

METHOD

This research was conducted in March-
May 2021 at The Integrated Laboratory of
Science, Pharmacy and Health Faculty,
University of Mathla’ul Anwar Banten to test
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the acute toxicity of batik industrial
wastewater on carp and Water Quality
Laboratory of Fish and Environmental
Disease, Serang, Banten.

The tools used for this research were a
fish rearing tank, jerry can, aerator, pH
meter, thermometer, dropper, beaker glass,
and Erlenmeyer. The materials used for this
research are carp, Batik industrial
wastewater, and commercial fish feed.

This research was an experimental
study conducted using a completely
randomized design with 6 treatment groups,
namely carp exposed to batik industrial
wastewater with various concentrations of
0, 10, 20, 30, 40, and 50%. The research
procedures  included  testing  waste
characteristics, acclimatization of test
animals, acute toxicity test for 96 hours with
0, 10, 20, 30, 40, and 509% treatments,
measurement of environmental parameters,
and data analysis. The details of this
research procedure were as follows:

Batik Lebak wastewater characteristic
test

Samples of liquid waste obtained from
the Lebak batik industry on a household
scale were taken randomly. The liquid waste
is the final result of batik processing before
being discharged into the environment.
Furthermore, the characteristics of the
waste were tested, including levels of
Biological Oxygen Demand (BOD), Chemical
Oxygen Demand (COD), and Total
Suspended Solid (TSS).

Test animal acclimatization

The test animals used in this study
were goldfish aged *30 days with a
bodyweight of 8-12 grams. Fish obtained
from aquaculture ponds in the Batubantar
area, Cimanuk District, Pandeglang Regency,
Banten were acclimatized for 7 days with
maintenance using an oxygen aerator and
given commercial fish feed as much as 2.5%
of the fish body weight.

Acute toxicity test

After acclimatization, as many as 162
common carp were placed in a fish rearing
tank that had been given batik industry
wastewater with various concentrations of
0, 10, 20, 30, 40, and 50%. The test was
carried out for 96 hours. During the test, the
fish were given oxygen using an aerator and
given commercial fish feed as much as 2.5%
of the bodyweight of the fish.

Data Analysis

The wastewater characteristic test
data were analyzed descriptively, while the
acute toxicity results were statistically
analyzed using probit analysis to obtain
50% lethal time (LTso) and 50% lethal
concentration (LCso). The results of the LCso
were used to determine the Toxicity Unit
Area (TUa) value where the LCso is
converted using the following equation:

TUa = x 100%

The TUa value from the concentration
of waste cause 50% of organisms to die at
the end of the acute toxicity test and provide
a classification of the toxic class of waste.

RESULTS AND DISCUSSION
The  results of testing the
characteristics of the wastewater were

carried out at the Water Quality Laboratory
of Fish and Environmental Disease, Serang,
Banten (Table 1). The results were then
adjusted to the wastewater quality
standards for textile businesses following
Minister of Environmental Regulation
Number 5 of 2014.
Table 1. Test Results of Liquid Waste

Characteristics of the Lebak Batik Industry

Household Scale

Parameter Value Quality Standard
(mg/L) (mg/L)

BOD 2,6 60

CoD 589 150

TSS 34,5 50
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If discharged into the aquatic
environment, parameters that pass these
quality standards can result in negative
effects on aquatic organisms (Bilotta &
Brazier, 2008; Christin dkk., 2015). Based on
Table 1, it can be seen that the BOD and TSS
values did not exceed the quality standard,
but the COD value was above the quality
standard. This is different from the
characteristic test of the batik industry
wastewater in Yogyakarta, where BOD, COD
and TSS values were obtained that exceed
the quality standard (Joko dkk., 2016;
Rahmadyanti & Audina, 2020). Even though
this waste has gone through biological and
physicochemical = treatment  processes
(Indrayani & Triwiswara, 2018), another
study that tested the quality of batik
wastewater in Sidoarjo (Tangahu dkk,
2019) also produced COD and TSS values
above the maximum limit for textile
industrial wastewater (Andriani & Hartini,
2017). The high levels of COD in this study
indicate that there were high concentrations
of organic and inorganic materials that can
harm the aquatic environment (Devi dkk,
2017).

The data obtained from the acute
toxicity test of the Lebak Batik industrial
wastewater on a household scale were the
LTso0, LCso and the TUa values. The LTso value
was obtained from carp mortality per day in
all treatments (Table 2).

Table 2. Acute Toxicity Test Results of
Lebak Batik Industry Liquid Waste

Household Scale per Day

Days to- Average Average LTso
Number of Number of (days)
Dead Fish  Test Fish
(fish) (fish)

1 6 54

2 40 54

3 42 54 18

4 43 54

The acute toxicity test results of the
Lebak batik industrial wastewater on a
household scale, when viewed per day,
showed an increase in the number of fish

that died (Table 2). The average fish
mortality of 50% was represented in the
LTso value of 1.8 days. This indicates that the
toxicant that entered the fish's body had
affected the physiological processes in the
fish's body on that day. It interfered with the
survival of the fish (Efriadi dkk., 2018). The
longer the fish was exposed to the toxicant,
the higher the mortality rate. This is in line
with the research results by (Lestari dkk.
2017; Little & Finger, 1990). Toxicity factors
in batik wastewater results caused the
experimented animal mortality. The fish
mortality rate was getting higher from 0 to
100% concentration. Based on that
observation finds, 50% death of the
experimented animals in 4,2% and 5,6%
scale concentration of batik wastewater.
Even though, batik wastewater complexity
makes it uneasy to determine kinds of death
matter of the experimented animals. Other
research found that some heavy metals from
wastewater caused fish death. The presence
of chromium in the fish body will cause cell
rupture and interact with proteins and semi-
permeable membranes. This condition can
cause fish to experience physiological stress,
affect health, and cause death (Arfiati dkk.
2019; Davis dkk. 2001; Schreck & Tort,
2016).

Table 3 and Figure 1 showed that the
toxicity test of the Lebak batik industrial
wastewater on a household scale harmed
the survival of carp. 0% concentration no
dead fish. However, at a 10-50%
concentration, many fish died above 50%,
even at a concentration of 20-50%, resulting
in 100% mortality. The LCsovalue of 8.56%
indicated this. This means that it can give a
lethal effect to 50% of the individuals tested
at this concentration. Another study that
tested the toxicity of batik industrial
wastewater on tilapia stated that at a
concentration of 1%, it caused 9.6% of fish
mortality with an LCsovalue of 96 hours at
an interval of 0.625-0.75% (Andriani &
Hartini, 2017). Susilo dkk., (2021) said in his
publication  that fish  mortality is
characterized by changes in behavior such
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as changes in movement activity, body
balance, ramjet ventilation, mucus
production, changes in morphological color.

Table 3. Results of Toxicity Test of Lebak
Batik Industry Liquid Waste Household
Scale with Different Concentrations

Concen Average Average  Fish LCso
tration Number Number  Mortality (%)
S of Dead of Percentage
(%) Fish TestFish (%)
(fish) (fish)
0 0 9 0
10 7 9 77
20 9 9 100
30 9 9 100 8,56
40 9 9 100
50 9 9 100
120 Fish Mortality Percentage (%)
100
80
60
40
20
0

0O 10 20 30 40 50
Concentration (%)

Figure 1. Fish Mortality Percentage on
Different Concentrations of Lebak Batik
Industry Liquid Waste Household Scale

Liquid waste toxicity tests can be
classified into several levels. Level I is a
category that does not cause acute toxicity
with a value of TUa < 0.4, level II is a small
category that causes acute toxicity with a
value of 0.4 < TUa < 1, level IIl is a category
that causes acute toxicity with a value of 1
TUa < 10, a level of IV is a large category
causing acute toxicity with a value of 10 TUa
< 100, and level V is a category that causes
acute toxicity with a value of a 100
(Persoone dkk., 2003; Roopadevi &
Somashekar, 2012). Based on the study
results, the TUa value generated from the
household scale Lebak Batik waste toxicity
test for carp had a value of 11.68. This value

Copyright © 2020, Biosfer: Jurnal Tadris Biologi, Print ISSN: 2086-5945, Online ISSN: 2580-4960

was included in the classification of acute
toxicity level 1V, which was large, causing
acute toxicity.

The environmental parameters
measured during the study, namely pH and
temperature (Table 4), showed that the pH
and temperature were stable every day,
ranging from 7-8 for pH and 27.6-29°C.
Based on the table, the 2nd day to the 4th day
at a 20-50% concentration did not measure
the temperature and pH because the fish
died 100%. Based on previous research, a
temperature of 20-28°C had a good survival
rate of common carp that was 100%. Still,
the best growth was at a temperature of
28°C with an increase in absolute length and
absolute weight of 2.59 cm and 4.38 g,
respectively (Gamperl & Syme, 2021;
Ridwantara dkk. 2019). At the same time,
the pH of the results of this study can be said
to be good. Measurement of pH in common
carp exposed to batik liquid waste from
biosorption ranged from 6.0 to 7.0 (Sani
dkk., 2020). Several factors that affect the
high and low pH wvalues are the
decomposition process of organic matter in
the water, the levels of gases, water
temperature, and sunlight. The negative
effects caused when there is a change in the
pH of the water is that fish are susceptible to
disease, fish metabolism is disturbed, fish
growth is not well developed. The pH of the
water that is good for fish life is between 6-
9. If it exceeds 9, then the water is not
suitable for the fish's living environment
(Juliardi dkk., 2020; Kasumyan, 2019).

Table 4. Measurement results of
environmental parameters (pH and
temperature) during acute toxicity test

treatment
Days Treatment Average Average
to- Group pHvalue Temperature
Value (°C)
1 0% 7,2 28,5
10% 7,2 28,7
20% 7,4 28,8
30% 7,8 29,0
40% 7,9 28,8
50% 8,0 28,8
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Days Treatment Average Average
to- Group pHvalue Temperature
Value (°C)
2 0% 7 27,8
10% 7 28,1
20% - -
30%
40%
50% - -
3 0% 7 28,2
10% 7 28,6
20% - -
30%
40%
50% - -
4 0% 7,3 27,6
10% 7,4 27,8
20% - -
30%
40%
50%

The acute toxicity of wastewater from
the Lebak batik industry to common carp
was thought to be due to toxicants in the
waste that cause physiological and
anatomical damage to fish and cause death.
The higher the concentration of exposure to
batik waste as a medium for rearing carp,
the darker the anatomical picture of the
scales are. This is because the pigment cells
in the carp's body are damaged. Dead fish
will secrete mucus on the branchia and body
surface. This mucus secretion is thought to
be caused by batik dye waste in contact with
the fish's body (Susilo dkk. 2021). The
research results on the exposure of Sokaraja
batik liquid waste and waste treatment,
namely by biosorption, had an impact on
anatomical damage to the kidneys. The
microanatomical picture of the carp kidney
indicates hypertrophy and necrosis of the
tubules and necrosis of the glomerulus (Sani
dkk., 2020; Tokarz & Wolf, 2022). In
addition, the biosorption batik liquid waste
also affects the physiological function of carp
blood (Dietrich dkk, 2014), namely
increasing the hematocrit value (Hidayati
dkk., 2019; Moreno dkk. 2000; Rahmaniah
dkk., 2019) leukocyte differential (Agustiana
dkk., 2020; Dot dkk., 1992; Tang dkk., 2012).

CONCLUSIONS AND SUGGESTIONS

Based on the research and discussion
results, it can be concluded that the
household-scale Lebak batik industrial
wastewater has a major effect on causing
acute toxicity with a TUa value of 11.68. The
acute toxicity test resulted in an LTso of 1.8
days and an LCso of 8.56%. The high acute
toxicity was indicated because the COD level
in the household-scale Lebak batik
industrial wastewater had a value above the
quality standard.

Suggestions that can be put forward
for this research are that a waste treatment
process is needed before being discharged
into the environment, and it is necessary to
socialize it to business actors so that the
waste is not directly discharged into water
bodies so as not to endanger the river
ecosystem.
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