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Abstract. One of the industrial activities in Indonesia is the tofu industry which 

uses soybeans and water as raw materials. If the tofu industrial wastewater is not 

treated and disposed of directly into the river, it can have a negative impact on 

the environment. Tofu industry liquid waste has BOD levels (Biochemical Oxy-

gen Demand) high can cause health problems. One effort to reduce BOD levels 

in waters is phytoremediation. One of the plants used for the phytoremediation 

method is water hyacinth (Eichhornia crassipes). The purpose of this study was 

to determine BOD levels before and after phytoremediation. This research is de-

scriptive research. The subject of this study was the BOD content of tofu indus-

trial wastewater using water hyacinth remediation (Eichhornia crassipes). This 

study used variations of days, namely 7, 10, 13, 16, 19 with 2 replications and a 

volume of 15 liters of wastewater. The results of the study were the BOD levels 

before treatment of 389 mg/l. Reduction of BOD levels of tofu industrial 

wastewater after water hyacinth (Eichhornia crassipes) phytoremediation on day 

7 44.6%, day 10 49.9%, day 13 52.4%, day 16 57%, day 19 64%. The biggest 

decrease occurred on the 19th day and has met the requirements of Minister of 

Environment Regulation No. 15 of 2008. For the tofu industry concerned, this 

method can be used if there is no cost to build an WWTP. Meanwhile, for further 

research, it is possible to use waste taken from water bodies containing organic 

matter for the tofu industry. 
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1 Introduction 

Industry is an economic activity that processes raw materials, raw materials, 

semi-finished goods and or finished goods into goods with a higher value for 

their use, including industrial design and engineering activities (Law No. 5 of 

1984 concerning Industry). Thus, the industry is part of the production process.  
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Industrial resources are obtained directly or indirectly and then processed to cre-

ate products with social added value. Production process activities in the indus-

try is called industry. 

One of the industrial activities in Indonesia is the tofu industry. The tofu 

industry is one type of industry engaged in the processing of soybeans and water 

as raw materials. The average tofu industry is developed in the house hold sec-

tor, so is called as Home Industry of tofu making. The opportunity for the tofu 

industry is very promising, in addition to being relatively easy to manufacture 

and relatively easy to market because tofu is a favorite food for all people. This 

tofu business absorbs a lot of manpower, this is a potential that has economic 

value for someone who wants to get involved in the tofu business. The business 

capital required is also not too large. This business is quite done with simple 

management. Due to the high cost associated with developing and managing it, 

the tofu business is a small sector that almost never has a wastewater treatment 

system. Due to limited funds, the tofu home industry often goes straight to the 

river when disposing of garbage. In addition, tofu waste will give off a foul odor 

which will damage the aesthetics and the surrounding environment [1]. 

The tofu industry produces 2 different types of waste, namely solid waste 

and liquid waste. Solid waste is in the form of dregs while liquid waste is in the 

form of vinegar. Tofu waste can be used for cattle feed, but if not used tofu waste 

will be thrown away. The liquid waste from the tofu industry will be disposed 

of directly into the river. These activities can have a negative impact on the en-

vironment. The liquid waste from the tofu industry that has too high a BOD 

(Biochemical Oxygen Demand) level can emit an unpleasant odor and also dis-

turb the health of humans and animals around these waters.  

One of the industries located in Panekan, Magetan does not yet have liquid 

waste treatment facilities and research has never been conducted on its liquid 

waste. Usually, tofu industrial wastewater is discharged directly into the river. 

This causes it to happen environmental pollution such as unpleasant odors and 

the muddy color of river water. Unpleasant odors can be disturbing both in terms 

of aesthetics and health.  

Based on previous research by Haeranah Ahmad and Ridhayani Adiningaih 

(2019), untreated tofu industrial wastewater has a high BOD level of 805.1 mg/l. 

Most of the processing of wastewater produced by industrial activity processes 

can be a challenge in itself because wastewater consists of various dissolved and 

suspended materials [2].  

There are several solutions that can be done to reduce BOD levels in waters 

due to tofu industrial wastewater. One of them is with phytoremediation. Phy-

toremediation is a technology for the process of destroying contaminants, re-

moving, removing both organic and inorganic compounds in waste, soil, ponds 

by using vegetation. Wrong one aquatic plant that can be used for the phytore-

mediation method is water hyacinth (Eichhornia crassipes).  

If the water is shallow, water hyacinth (Eichhornia crassipes) can live freely 

above the surface of the water and grow roots at the bottom of a pond or swamp. 

Water hyacinth (Eichhornia crassipes) can also grow in cloudy water and tem-

peratures around 28OC – 30OC. Due to the facility's capacity to treat household 
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emissions efficiently, the capability to process exhaust air is one of the capabil-

ities most commonly used. Water hyacinth (Eichhornia crassipes) can reduce 

BOD levels, suspended particles biochemically [3]. 

2 Methods 

In this study using the type of research Quasi – experiment. Where the researcher gave 

treatment to the sample by carrying out the adsorption process using the phytoremedi-

ation method on tofu industrial waste water which has high BOD levels using water 

hyacinth (Eichhornia crassipes). The research design was a nonrandomized control 

group pretest – posttest design where there were variations in the treatment in the form 

of phytoremediation days, namely for 7 days, 10 days, 13 days, 16 days, and 19 days. 

In this study, 2 replications were carried out where there were variations of days, 

namely 7 days, 10 days, 13 days, 16 days, and 19 days.  

3 Research Procedure 

in this research requires tools and materials among others 3 plastic tubs measuring 47 

cm x 34 cm x 15 cm, water hyacinth plant (Eichhornia crassipes), and samples of tofu 

industrial waste water. Work Procedure in this research among others first, each tub is 

filled with 15 liters of tofu industrial liquid waste with a dilution of 25%. This dilution 

method is used to reduce the levels of any contaminant.  Second, as many as 7 water 

hyacinth plants (Eichhornia crassipes) are put into each tub filled with tofu industrial 

wastewater. And then, do the treatment with time variations of 7 days, 10 days, 13 days, 

16 days, and 19 days. And the last one is, checking the BOD level of tofu industrial 

wastewater after being treated for 7 days, 10 days, 13 days, 16 days, and 19 days.  Ex-

amination of BOD (Biochemical Oxygen Demand) levels was carried out by the 

Magetan Campus Campus Environmental Health Study Program Laboratory. 

4 Result 

The result of a decrease in BOD levels in the tofu industry’s liquid lime the highest was 

on the 19 th day variation with an average decrease was in the 7-day variation with an 

average decrease of 44,6%. So that the longer days used for the phytoremediation 

method affects the process of reducing BOD levels in tofu industrial wastewater as 

described in Table 1.  

Table 1. Average Results Decrease in BOD Rate on liquid waste of tofu industry with variations 

of day 

No Day  

variations 

Before Treat-

ment (mg/l) 

After Treat-

ment (mg/l) 

Decrease 

Average 

(mg/l) 

Percetage 

(%) 

1 7 389 215,5 173,5 44,6 
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2 10 389 195 194 49,9 

3 13 389 185 204 52,4 

4 16 389 167,5 221,5 57 

5 19 389 141 248 64 

 

 

 
 

 

Fig. 1. Average Results for Reducing BOD Levels Using Day Variations 

Based on Fig. 1 it can be seen that the highest reduction in BOD levels was on the 19th 

day of variation, namely 141 mg/l. So it can be concluded that the longer the day used 

for the phytoremediation method, the higher the decrease in BOD levels in tofu indus-

trial wastewater. 

5 Discussion 

The activity of microorganisms present in the waste can be the cause of the decrease in 

the BOD value. The water evaporation evapotranspiration cycle can be accelerated by 

using water hyacinth as a biofilter. The evapotranspiration process accelerates the ab-

sorption of nutrients and organic matter needed for photosynthesis through the mecha-

nism of water absorption by root hairs. The amount of dissolved oxygen in the effluent 

will increase due to the intense photosynthetic activity that produces oxygen. The 

amount of dissolved oxygen in wastewater is increased by water hyacinth by adding 

oxygen through the roots, which encourage microorganisms to work to degrade toxins 

[4].  
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The decrease in the BOD value that occurs can also be caused by the adsorption 

activity or deposition of pollutants by the roots, or Rhizofiltration is the place where 

the phytoremediation process begins in water hyacinth plants. The ability of water hy-

acinth to absorb pollutants is also a result of rhizosphere bacteria that live in their roots 

and collect pollutants. Rhizosphere microorganisms are a form of symbiosis between 

bacteria and fungi. Rhizosphere microorganisms can consume organic and inorganic 

elements contained in water and use them as a source of nutrition [5]. 

On the 13th day of treatment new shoots appeared in both replicas, this proved that 

there was a mutualism symbiosis. Plants can grow in tofu industrial wastewater and 

water hyacinth plants can also reduce levels pollutant (BOD) in tofu industrial 

wastewater. After the rhizofiltration process, there are phytodegradation processes or 

natural foreign compounds that are retained by entering plant roots and experiencing 

degradation through metabolic processes that take place there which can be the source 

of the decrease in the BOD value that occurs. After phytodegradation, a sophisticated 

process called phytovolatilization impacts on the reduction of pollutants. After experi-

encing phytodegradation, pollutants are absorbed by plants through a phytovolatiliza-

tion process, where these pollutants are released into the environment as water vapor. 

This interaction works perfectly to keep the natural ingredients in place [6]. 

On the 19th day of treatment, the decrease that occurred may have been due to the 

long time alone. Nutrients and industrial waste containing tofu also have organic con-

tent reduce. So, plants only absorb the organic content according to their needs. The 

condition of the plants on the 19th day was also almost the same as the condition on the 

previous day. This also has an effect on reducing BOD levels because plants cannot 

maximize their photosynthetic activity. 

6 Conclusion 

The decrease in BOD levels of tofu industrial wastewater with the phytoremediation 

method was greatest on the 19th day, which was 141 mg/l which complied with the 

Regulations of the Minister of Environment 

Life Number 15 of 2008 concerning Wastewater Quality Standards for Soybean Pro-

cessing Businesses and/or Activities. Changing the variables used such as parameters, 

plant types, time variations, plant variations, and number of plants.  

[25] 
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