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Abstract: Liquid organic fertilizer is a fertilizer that is available in liquid form.  This liquid organic fertilizer can 

be made naturally through a fermentation process to produce a solution of decay from plant residues. Liquid 

organic fertilizer is better to use because it is free from chemicals and has a good impact on health. The purpose of 

this research is to study the manufacturing technique and to determine the physical and chemical properties of 

liquid organic fertilizer from tofu liquid waste with banana hump mole decomposer. The research method is 

experimental. The results obtained are the quality of the physical properties of liquid organic fertilizer from tofu 

liquid waste with banana hump Mol with an average temperature from 26 to 29oC, yellow (8/8) 10YR color or 

reddish yellow, characteristic sour smell, and TSS  5132 – 5879 mg L-1. The quality of the chemical properties of 

liquid organic fertilizers are the average pH 3.62 – 3.72: Nitrogen 7.98 – 8.22%, Phosphor 0.002%, and Potassium 

0.03%.  The liquid organic fertilizer is under the standard of liquid organic fertilizer but the pH value is slightly 

lower than the standard. 
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1. Introduction  

Tofu is a food product made from processed 

soybeans and proteins was thickened by adding a 

coagulant. Indonesia is one of the countries that make 

tofu as a side dish that contains high protein. In the 

process of making tofu in Indonesia, it is still done 

simply. In the processing process, the tofu industry 

can produce waste, whether it is a solid waste in the 

form of soybean dregs or liquid waste. According to 

[1], the liquid waste produced from the tofu 

processing process contains various organic 

substances that result in the rapid growth of microbes 

in the water. The liquid waste generated from the 

home-based tofu industry contains various organic 

compounds such as 40-60% protein, 25-50% 

carbohydrates, and 10% fat, therefore if this liquid 

waste is discharged directly into waters such as rivers 

or lakes, the water contained in it become polluted [2] 

matter will affect the high nitrogen, phosphorus, and 

sulfur in water [3]. Therefore, the liquid waste 

produced from this tofu has the potential to be 

developed into liquid fertilizer. Tofu liquid waste has 

various nutrients and can be used as a new alternative 

fertilizer that can be applied for plant growth. 
Liquid organic fertilizers have several benefits 

including being able to encourage and increase the 

formation of leaf chlorophyll and the formation of 

root nodules in leguminous plants to increase the 

photosynthetic ability of plants and the absorption of 

nitrogen from the air, can increase plant vigor so that 

plants become sturdy and strong, increase plant 

resistance to drought, weather stress and disease-

causing pathogens, stimulate the growth of production 

branches, and increase the formation of flowers and 

ovules, and reduce the fall of leaves, flowers, and 

ovules [4]. Liquid organic fertilizer contains various 

substances needed for plant growth. Liquid organic 

fertilizer contains nutrients, phosphorus, nitrogen, and 

potassium needed by plants and can improve nutrients 

in the soil. Liquid organic fertilizer is a fertilizer 

whose basic ingredients come from animals or plants 

that have undergone fermentation and the product 

form is in the form of a liquid. The chemical content 

in it is a maximum of 5% [5]. 

2. Material and Methods 

2.1. Materials  

The material used in this study was 2 kg of the 

banana hump, 2 kg of brown sugar, 2 liter of rice 

washing water, and 40 liters of tofu liquid waste. 

2.2. Methods 
2.2.1. Sample collection and preparation 

2.2.1.1 Preparation of banana hump mol 

Banana hump and brown sugar smoothed by 

using a blender, filtered, put in a jar, and closed it.  

Next, the banana hump mol was stored in a place 

protected from sunlight at room temperature.  
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2.2.1.2. Observation of the banana hump mole 

The fermented hump mol stirred and smell the 

aroma. During the fermentation process, this odor 

observation was carried out every day with 

organoleptic tests using the sense of smell carried out 

by 5 to 8 people. The banana hump was ready to use 

indicated by the smell of tapai.  

 

2.2.1.3. Liquid organic fertilizer  

Liquid organic fertilizer was obtained from 600 

ml of banana hump mixed with 60 liters of tofu liquid 

waste in jerry cans. Then incubated by storing in the 

shade and installing an aerator therefore oxygen enters 

to accelerate of incubation process. 

  

2.3. Experimental variable and 

analytical procedures 

Physical properties of liquid organic fertilizer 

were observed consisting of temperature, color, smell 

(aroma), and Total Suspended Solid (TSS).  Chemical 

properties consist of pH, Nitrogen (N), Phosphor (P), 

and Potassium (K). All of the variable were analyzed 

descriptively.  

2.4. Data Analysis 

 The variables observed in this study were as 

follows: 1. The temperature is observed every day 

using a thermometer, 2. Observation of color with 

Munsell soil color book, 3. The smell is observed by 

smelling the aroma every day. 4. Analysis of the 

content of TSS in liquid organic fertilizer to determine 

the dissolved solids in the water in the form of organic 

matter filtered using 0.45 m millipore paper, 5. 

Analysis of the content of N (Kjeldahl), P (P Bray 1), 

K (Flame photometry) C (Walkey and Black), and pH 

(pH meter) in liquid organic fertilizer [6] 

 

3. Results and Discussion 

The results of the analysis of the physical and 

chemical properties of liquid organic fertilizer can be 

seen in the following Table 1. 

 

Table 1. Average Physical and Chemical Properties of Liquid Organic Fertilizer 

 Sample 

Physical Properties Chemical Properties 

Temperature 

(oC) 
Color Smell 

TSS 

mg L-1 
pH N (%) P (%) K (%) 

1 27 

Y (8/8) 

10YR 

(reddish 

yellow) 

Original 

Ingredients-

Sour  

5879 3.62 7.98 0.002 0.03 

2 26 

Y (8/8) 

10YR 

(reddish 

yellow) 

Original 

Ingredients-

Sour 

5643 3.67 8.13 0.002 0.03 

3 27 

Y (8/8) 

10YR 

(reddish 

yellow) 

Original 

Ingredients-

Sour  

5875 3.65 8.21 0.002 0.03 

4 29 

Y (8/8) 

10YR 

(reddish 

yellow) 

Original 

Ingredients-

Sour 

5132 3.72 8.22 0.002 0.03 

Source: Results of Laboratory Observations and Analysis 

 

3.1. Physical Properties of Liquid Organic Fertilizer 

from Tofu Liquid Waste 

3.1.1. Liquid Organic Fertilizer Temperature 

 The supporting parameter in the process of 

making liquid organic fertilizer is temperature. 

Temperature is influenced by external factors and 

when decomposition occurs. The temperature of 

liquid organic fertilizer has increased from the 

beginning of making liquid organic fertilizer. The 

results of temperature measurements during the 

fermentation process varied, ranging from 260C to 

290C. The temperature of liquid organic fertilizer in 

this study is still in a good range for fermentation 

therefore that microorganisms can degrade the 

substrate in liquid organic fertilizer. Temperature is a 

factor that can affect the occurrence of anaerobic 

fermentation. The optimal temperature for 

fermentation is 35-55oC [7]. 

From 28 days of observations made, the temperature 

decreased on the first 6th day and for the next day 

increased to a maximum of 29oC. Microbes 

decompose organic matter into CO2, water vapor, and 

heat. After most of the material has decomposed, the 

temperature will gradually decrease [8]. This 

temperature observation is carried out every day using 

a thermometer and the stirring of liquid organic 

fertilizer raw materials is also carried out every day, 

this stirring function aims to obtain sufficient oxygen 

so that bacteria do not float on top and can be mixed 

with raw materials. 

http://dx.doi.org/10.22135/sje.2023.8.


 

        Vol. 8 No.1, 58-63                  http://dx.doi.org/10.22135/sje.2023.8.1,58-63                   60 

 

 

3.1.2. Liquid Organic Fertilizer Color 

Observation of the color of liquid organic 

fertilizer was carried out using the Munshel Soil Color 

Chart (MSCC) soil color book (Fig.1). The results of 

the observation of the color of the liquid organic 

fertilizer showed that the liquid organic fertilizer 

produced was of good quality, seen from the color of 

the liquid organic fertilizer.  

 

 

Figure 1. Color observation 

 

The color of the liquid produced from liquid 

organic fertilizer in the first curing process is yellow 

to reddish yellow. According to [9], the indicator of 

the success of a liquid organic fertilizer is liquid 

organic fertilizer that is yellow and does not have a 

strong odor. During the fermentation process takes 

place there is no color change in liquid organic 

fertilizer until harvest. Color observations were 

carried out once every 3 days starting on the first day 

until the harvest was finished. On the first day after 

the liquid fertilizer was mixed with other ingredients 

the color had become Yellow (8/8) 10 YR (reddish 

yellow) until the end of the fermentation, the color 

remained the same.  

 

3.1.3. Smell of Liquid Organic Fertilizer 

The aroma of organic fertilizer is a parameter that 

affects the maturity of organic fertilizer from the 

fermentation process. The decomposition process can 

remove the organic compound that causes strong 

odors, which is ammonia [10]. Observation of the 

smell of organic fertilizer was carried out by 

organoleptic test using the sense of smell, the results 

of observing the smell of liquid organic fertilizer 

showed that liquid organic fertilizer smelled like tape, 

which means that the organic fertilizer produced was 

of good quality. After 28 days of the fermentation 

process of making liquid fertilizer with the basic 

ingredients of liquid waste tofu with MOL banana 

hump, all samples experienced a change in odor from 

the beginning of the fermentation process to the end 

of the fermentation process. The odor produced by all 

treatments on the first day until the sixth day still 

smells of the original material, because it has not been 

decomposed by microbes. On the seventh day, the 

fermentation process has undergone a pungent odor 

change, while on the tenth day, the odor has changed 

to sour until the end of the fermentation. The aroma of 

liquid organic fertilizer between smell not pungent 

and strong smell [11]. 

 

3.1.3. Total Suspended Solid (TSS) of liquid organic 

fertilizer 

 The TSS of liquid organic fertilizer from the 

sample was between 5132-5879 mg L-1. There is no 

standard for TSS in liquid organic fertilizer  from the 

Decree of the Minister of Agriculture of the Republic 

of Indonesia concerning Minimum Technical 

Requirements for Organic Fertilizers, Biological 

Fertilizers, and Soil Improvement [12]. The Total 

suspended from the organic liquid fertilizer 

manufacturing process from palm oil mill effluent 

(POME) is approximately 2,000 mg L-1 [13]. 

 

 

 
Figura 2. Obervation of TSS 

 

 

3.2. Chemical Properties of Liquid Organic Fertilizer 

3.2.1. The pH of liquid organic fertilizer 

The pH value indicates the concentration of H+ 

ions in the solution, an increase in the concentration of 

H+ increases the potential of the solution which is 

measured by the instrument and is converted into a pH 

scale. The glass electrode is a special H+ selective 

electrode, making it possible to measure only the 

potential caused by the increase in H+ concentration. 

Based on Table 1, the pH value can be seen that there 

are four replications showing a very acidic value, 

namely 3.62 - 3.72. The pH value is slightly lower 

than the requirements for liquid organic fertilizer from 

the Decree of the Minister of Agriculture of the 

Republic of Indonesia concerning Minimum 

Technical Requirements for Organic Fertilizers, 

Biological Fertilizers, and Soil Improvement which 

states that the pH value of Liquid Organic Fertilizers 

between 4-9 [12] This acidity is due to the 

microorganisms involved in the fermentation process 

converting organic matter into organic acids resulting 

in an acid release process that affects the pH to 

become acidic [7].  
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3.2.2. Nitrogen in Liquid Organic Fertilizer 

Nitrogen plays an important role in the growth of 

leaves, stems and the preparation of chlorophyll which 

makes plants green [14]. Nitrogen is an essential 

element in the plant growth process with the highest 

molecular weight and consists of amino acids bound 

by peptide bonds. Nitrogen is absorbed by plants in 

the form of nitrate and ammonium, but this nitrate is 

immediately reduced to ammonium through enzymes 

containing molybdenum [15]. More protein can be 

produced if there is more nitrogen available. The more 

nitrogen is given, the faster the carbohydrate synthesis 

is carried out by plants. Based on Table 1, the 

determination of the N-total value of liquid organic 

fertilizer in the four repetitions carried out by 

fermentation for 28 days showed that the N content of 

liquid organic fertilizer was very high, namely 7.98 - 

8.22%. Some previous studies showed low Nitrogen 

content in liquid organic fertilizer. Nitrogen content in 

liquid organic fertilizer from Gracilaria sp. and the 

mixture of two types of seaweed, namely 0.56% and 

0.67% [10]. Meanwhile, the Nitrogen content in liquid 

organic fertilizer from kersen leaves and eggshells 

with the addition of 50 ml spoiled rive local 

microorganism bioactivator was 0.01296% [11]. 

The N-organic value is under the requirements 

for liquid organic fertilizer from the Decree of the 

Minister of Agriculture of the Republic of Indonesia 

concerning Minimum Technical Requirements for 

Organic Fertilizers, Biological Fertilizers, and Soil 

Improvement which states that the N-organic value of 

Liquid Organic Fertilizers minimum 0.5% (w/v) [12]. 

The fermentation process causes nitrogen-degrading 

microorganisms to change when these 

microorganisms grow and divide at the maximum 

speed so that the activity of microorganisms in 

decomposing organic compounds increases and 

affects the increase in total N levels which results in 

higher total nitrogen levels in fermented liquid 

organic fertilizers for 28 days [16]. 

 

3.2.3. Phosphorus in liquid organic fertilizer 

Phosphorus is one of the most important nutrients 

needed by plants. Plants need phosphorus as a growth 

promoter. However, the available phosphate can be 

absorbed by the soil in low amounts. Most of the 

phosphorus in the soil is in the form of adsorption. 

Phosphorus is strongly influenced by the length of 

fermentation and the volume of the tofu liquid waste 

which varies. The greater the nitrogen contained, the 

more microorganisms that remodel phosphorus will 

also be greater so that the phosphorus content in 

fertilizers will also increase [17]. The phosphorus 

content obtained is influenced by the length of 

fermentation time and the volume of tofu liquid waste 

which is varied. Plant phosphorus is useful in the 

formation of fruit, seeds, and flowers and also plays a 

role in energy transfer in plants that cannot be 

replaced by other elements [18].  

Based on Table 1, the P value of liquid organic 

fertilizer in four repetitions was fermented for 28 

days, the results obtained from the analysis showed 

the same value of 0.002%. According to [19], this 

number has a fairly low phosphorus value, phosphorus 

content is an element that is not easy to move because 

it has dynamic properties. Analysis of phosphorus 

content in liquid organic fertilizers from Gracillaria 

sp. 0.045% and Sargassum sp. 0.0078% [10]. 

Meanwhile the Phosphor (P2O5) content in liquid 

organic fertilizer from kersen leaves and eggshells 

with the addition of 50 ml spoiled rive local 

microorganism bioactivator was 0.8928 % [11]. 

Based on the requirements for liquid organic 

fertilizer from the Decree of the Minister of 

Agriculture of the Republic of Indonesia concerning 

Minimum Technical Requirements for Organic 

Fertilizers, Biological Fertilizers, and Soil 

Improvement which states that the total N+P2O5+K2O 

is 2-6%(w/v) [12]. 

 

3.2.4. Potassium in liquid organic fertilizer 

Potassium plays a role in the formation of 

proteins and carbohydrates, hardening of wood from 

plants, improving seed quality, and increasing 

resistance to diseases and pests. The lack of K in 

plants will be seen by the presence of dryness 

symptoms at the tips of the leaves, especially old 

leaves. The lack of element K in fruit will affect the 

taste. Tofu liquid waste contains more nitrogen, 

phosphorus, potassium, and water than solid tofu 

waste. According to [17], potassium functions in the 

substrate material as a catalyst, with the presence of 

bacteria, and their activities will greatly affect the 

increase in potassium. Based on Table 1, the average 

K value of liquid organic fertilizer in four repetitions 

was fermented for 28 days, the same result was 

0.03%.  

These results indicate that the N value in liquid 

organic fertilizer is very high. The high content of 

potassium is due to the element potassium being a 

catalyst for microbes or microorganisms to accelerate 

the fermentation process, besides the addition of bio 

activators in the manufacture of liquid fertilizers also 

affects the high potassium in fertilizers. That is, if the 

fermentation process runs quickly and is accompanied 

by the right supporting raw materials, the potassium 

content will also increase [20]. Based on the 

requirements for liquid organic fertilizer from the 

Decree of the Minister of Agriculture of the Republic 

of Indonesia concerning Minimum Technical 

Requirements for Organic Fertilizers, Biological 

Fertilizers, and Soil Improvement which states that the 

total N+P2O5+K2O is 2-6%(w/v) [12]. Some studies 

showed the potassium value of some liquid prganic 

fertilizer range 0.33-0.68% [10], and 0.02-0.04 % 

[11]. 
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4. Conclusions  

The quality of the physical properties of liquid 

organic fertilizer from tofu liquid waste with banana 

hump moles with an average temperature of 26 to 29 

degrees, a yellow color (8/8) 10YR, a characteristic 

sour smell, and a TSS of around 5132 – 5879 mg/liter. 

The quality of the chemical properties of liquid 

organic fertilizer is the average pH 3.62 – 3.72: N 

7.98 – 8.22%, P 0.002%, K 0.03%.   This liquid 

organic fertilizer contains high N, so it is a good 

nitrogen source. The pH of liquid organic fertilizer 

tofu liquid waste is slightly low, if it is to be applied 

to the growing media, the pH of liquid organic 

fertilizer must be re-treated under the requirements for 

plant growth. 
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