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Abstract:

Indonesia has various types of vegetation which are used as natural coagulants or biocoagulants. Coagulants can be divided
into chemical coagulants and natural coagulants (biocoagulants). Biocoagulants are more environmentally friendly and can be
obtained from natural ingredients, both animals and plants, one of which is Moringa seeds. Moringa seeds or with the Latin
name Moringa oleifera are a type of plant from the Moringaceae family. From several previous studies, Moringa seeds were
used as a more economical and environmentally friendly wastewater treatment method. Moringa seed biocoagulant in powder
form is made from ripe and old moringa seeds and contains less than 10% water. Moringa seed biocoagulant contains 4aL-
rhamnosyloxy-benzylisothiocyanate and is a determinant of coagulation effectiveness. This active substance is able to absorb
pollutants in waste water. This research aims to treat tofu waste with moringa seed biocoagulant in reducing pollutant
parameters, namely TSS (Total Suspended Solid) and COD (Chemical Oxygen Demand). Results of the removal of pollutants
from moringa seed powder biocoagulant in tofu waste water the efficiency value obtained for each TSS parameter, and the
COD for the TSS parameter is 54.4%. and for the COD parameter of 14.6%, it can be concluded that the efficiency value for

each parameter still does not meet the effectiveness value.
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1. Introduction

Indonesia has various types of vegetation which are  (biocoagulants) [1]. Chemical coagulants are coagulants that
used as natural coagulants or biocoagulants. Coagulants can  are less environmentally friendly and can trigger diseases that
be divided into chemical coagulants and natural coagulants  attack the nerves of the human brain. Meanwhile,
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biocoagulants are more environmentally friendly and can be
obtained from natural ingredients, both animals and plants,
one of which is Moringa seeds. Moringa seeds or with the
Latin name Moringa oleifera are a type of plant from the
Moringaceae family. From several previous studies, Moringa
seeds were used as a more economical and environmentally
friendly wastewater treatment method. Moringa seed
biocoagulant in powder form is made from mature and old
Moringa seeds and contains less than 10% water [2].
Moringa seed biocoagulant contains 4aL-rhamnosyloxy-
benzylisothiocyanate and is a determinant of coagulation
effectiveness [3]. Moringa plants in Jambi Province are very
easy to find in various places. Many industrial business
players do not know the benefits of old and mature Moringa
seeds as a biocoagulant for waste water treatment.

Tofu wastewater treatment is carried out using

coagulation, flocculation, sedimentation and filtration
processes. Coagulation is the process of destabilizing colloids
in waste water by adding coagulants to the waste water so
that sediment occurs at the bottom of the settling tank [4].
Meanwhile, flocculation is a continuation of the coagulation
process, where the microflocs resulting from coagulation
begin to agglomerate colloidal particles into larger flocs that
can be settled and this process is assisted by slow stirring.
TSS (Total Suspended Solid) is generally removed by
flocculation and filtration [5].

The purpose of this study was to determine the
effectiveness of moringa seed powder as a biocoagulant in
reducing pollutant parameters, namely the concentration of
TSS (Total Suspended Solid) and COD (Chemical Oxygen
Demand)

effectiveness of using moringa seed powder dois for tofu

in tofu wastewater and to determine the
wastewater treatment as a biocogulant. to reduce these
pollutant parameters. [6]
2 MATERIAL AND METHOD
2.1 Material

Type of research uses quantitative research. This study
was to determine the TSS and COD content of tofu
wastewater before and after treatment with biocoagulan

moringa seed powder

2.2 Method
2.2.1. Sampling and Sample Preparation

Sampling of tofu wastewater is carried out at the tofu factory
located at the Sulphur dike in Jambi City. The sampling is
explained as follows:

1. Tofu waste water samples are taken using a tool in the
form of a sample bottle made of plastic. Tofu waste water

samples are taken and closed carefully.

2. The sample that has been put into a bottle is then preserved

at a temperature of 4 °C and placed in the refrigerator.

3. Samples are tested in the laboratory for TSS and COD

concentrations.
2.2.2. Preparation of Moringa Seed Powder

Preparation of Moringa seed powder biocoagulant is

explained as follows.

1.Peel the seeds from the old Moringa fruit on the tree and
then clean the epidermis (brown) to obtain white Moringa

seeds.

2.Then dried in an oven at 50 °C for 6 hours, Carry out the
extraction process by soaking Moringa seed powder using
200 mL of N-Hexane in a chamber while stirring, then filter
it to get the residue, then dry the residue using a water bath at

70°C to ensure there is no N-Hexane present. left behind

3. The residue that has been dried, weighed 5 grams and
extracted in 100 mL of distilled water. The mixture was

stirred with a hot plate stirrer for 30 minutes.

4. Then do the filtering. The resulting filtrate is used as a

biocoagulant.
2.3. Data Analysis
1. Sample of Aquadest Extract Solution Moringa seed

powder

A total of 5 grams of Moringa seed powder was weighed and
dissolved in distilled water, then stirred and then filtered. The
filtrate was diluted to 100 mL and left for 15 minutes. The
absorbance was then measured at the optimum wavelength. A
sample of Moringa seed powder water extract solution was
pipetted in 1 mL and diluted to 100 mL. and left for 15
minutes. The absorbance is then measured at the optimum
wavelength

2. Then put it on the hot plate stirrer. Stirring was carried out
using a hot plate stirrer at a speed of 100 rpm for 2 minutes

as a quick stir. The stirring speed was then reduced to 40 rpm
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for 30 minutes as slow stirring

3. After that, the sedimentation process was carried out for 60
minutes, then the filtrate above was taken and TSS and COD

analysis was carried out on the sample

3. RESULT AND DISCUSSION
3.1. Preliminary Test Results of Tofu Waste Water Physically
and Chemically

The initial characteristics (inlet) of tofu waste are
known by measuring the chemical parameters of the tofu
waste. Tofu waste was obtained directly from the collection
location, Pematang Sulur Village, Jambi City. Tofu waste
samples come from the process of filtering soybean juice into
lumps of tofu. The chemical parameters contained in tofu
wastewater from the inlet before processing are TSS of
1166.67 mg/L and COD of 11313.17 mg/L.
3.2. Biocoagulant Preparation of Moringa Seed Powder

The Moringa seeds used in this research came from the
Muaro Jambi area, Sembubuk Village, Jaluko District, Jambi
Province. Moringa seeds are picked directly from old brown
fruit trees, then the fruit is peeled from the skin of the fruit,
then the seeds inside the skin of the fruit are taken with a
sickle to carry out waste water treatment experiments using
the biocoagulant method in turbidity. 105 NTU Moringa
seeds without skin can remove turbidity by A coagulant dose
of 1 ml/L of unpeeled Moringa seeds requires a 10-fold
higher dose, namely a coagulant dose of 10 mg/L. stated that
the protein concentration of the unhulled Moringa seeds
showed the highest value. Furthermore, the biocoagulant
preparation of Moringa seed powder is explained as follows.
The biocoagulant preparation process for Moringa seed
powder is divided into 9, which can be seen in table 4.2.
3.3. Use of Biocoagulants in Tofu Wastewater Treatment
Using Coagulation, Flocculation, Sedimentation and
Filtration Methods in Tofu Wastewater

Coagulation flocculation is a process required in
processing  tofu wastewater to remove flocs in tofu
wastewater. This process uses a hot plate stirrer at a speed of
100 rpm for 2 minutes as a quick stir. The stirring speed was
then reduced to 40 rpm for 30 minutes as slow stirring. After
that, the sedimentation process was carried out for 60
minutes, TSS and COD analysis was carried out on the tofu
wastewater samples. The effectiveness of using Moringa seed

powder solution was determined based on experiments using

biocoagulants [7], [8].
34. The Seed Powder

Biocoagulant Solution Against Parameter Pollution in Tofu

Effectiveness of Moringa
Wastewater
3.4.1. Parameters TSS (Total Suspended Solids)

Based on the laboratory test results in Figure 1, it is
clear that the initial and final concentration of TSS parameter
pollutants in tofu wastewater, the initial concentration was
dose-0 1166.67, the final dose of Moringa seed powder was
added, dose-1 was 570.00, dose-2 was 578.00, dose -3
604.00, dose-5 568.00, dose-10 532.00, dose-15 542.00,
dose-20 536.00, dose-25 568.00 and dose-30 606.00, as for
the picture The pollutant concentration of the waste

parameters is illustrated in Figure 1 Decline TSS as follows.
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Figure 2 It can be seen that the initial concentration of
TSS at dose-0 increased by 1166.67 mg/L, then after
processing with the addition of Moringa seed powder, TSS
decreased at a dose of 10 mg/L amounting to 532.00 mg/L,
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the final result was that the TSS parameter removal
efficiency was 54,4%, the TSS parameter concentration did
not test the concentration of pollutants, from the results of the
TSS parameter test the value of Moringa seed powder
biocoagulant Furthermore, the calculation of the efficiency
[9], [10], [11] of removal of tofu waste water pollutant
parameters is described in table 4.9.

Based on the calculation results of the TSS parameter
removal efficiency, the final result value for the TSS
parameter was 54,4%. This result shows that the additional
dose of Moringa seed powder is effective for the TSS
parameter. Furthermore [12], the graphical image of the TSS
parameter allowance is illustrated in Figure 4.5.

Based on figure 4.5. explained that the initial concentration
of the TSS parameter was 1166.67 mg/L for the dose value
for adding Moringa seed solution of 532 mg/L so that the

efficiency percentage value obtained was 48% effective.

4.4.2. COD Parameters (Chemical Oxygen Demand)

Based on the laboratory test results in Figure 3, it is
clear that the initial and final concentration of COD pollutant
parameters for tofu wastewater [13], the initial concentration
was dose-0 11313.17, the final dose of Moringa seed powder
was added, dose-1 was 11080.44, dose-2 was 11038.12, dose
-3 10911.18, dose-5 10592.82, dose-10 10488.03, dose-15
10276.46, dose-20 9662.90, dose-25 9959.10 and dose-30
10086.04, as for the pictures The pollutant concentration of

the waste parameters [14]is illustrated in Figure 3 as follows.
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figure 4. It can be seen that the initial concentration of
COD at dose-0 increased by 11313.17 mg/L, then after being
processed with the addition of Moringa seed powder, COD

decreased at a dose of 20 mg/L by 9662.9 mg/L. The final
result for the COD parameter removal efficiency was 14.
6%,. [15] for the concentration of the COD parameter it did
not test the pollutant concentration, from the results of the
COD parameter test the value of the biocoagulant processing
of Moringa seed powder still did not meet environmental
quality standards. This result shows that the additional dose
of efficiency moringa seed powder is very effective for the
COD parameter. Furthermore, the graphic image of the COD

parameter allowance is illustrated in figure 4.
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Based on figure 4.9. explained that the initial
concentration of the COD parameter was 11313.17 mg/L for
the dose value of the addition of Moringa seed solution of
9662.9 mg/L so that the efficiency percentage value obtained
was 14.6% ineffective. This is in accordance with the
research of [16] that the dose affects the value of COD levels,

the better the dose, the better the COD value.

4. Conclusion
Concentration TSS value has decreased by 54,4 % where

the TSS dose of 10 mg/L, and the COD value has decreased
by 14,6% dose of 20 mg/L. Addition of further processing to
get a better COD value.
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