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Fermentation Process in Making MOCAF   
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Abstract. This research aims to determine the optimum conditions with variations in temperature 

and concentration of Lactic Acid Bacteria (BAL) starter in fermentation in the process of making 

mocaf flour. Fermentation of cassava is carried out using a fermenter equipped with a thermo 

controller and tubular heater. Heater is used to increase the temperature connected to the 

temperature controller (thermo controller) so that the fermentation process runs in optimum 

conditions and get good quality of mocaf flour according to SNI 7622-2011 standards. The 

fermentation process was carried out anaerobically with and varying the temperature of 30 and 

33°C and the concentration of the lactic acid bacteria starter were 0.06%, 0.12%, 0.18%, 0.24% 

and 0.3% with fermentation time during 24 hours. The results showed optimum conditions of 

cassava fermentation at a temperature of 33°C and lactic acid bacteria starter concentration of 

0.3% obtained mocaf flour protein levels of 12.87%.  

  

1. Introduction  

An increase in demand for the domestic food industry makes Indonesia must bring in wheat  

from abroad as a basic ingredient of wheat flour, but it can be reduced by finding other alternatives to 

substitute wheat, such as cassava. Cassava can be processed into MOCAF (Modified Cassava Flour). 

Mocaf is cassava flour which has been modified by fermentation treatment, so that cassava flour is 

produced with characteristics similar to wheat so that it can be used as a substitute for wheat flour or 30-

100% flour mixture and can reduce the cost of flour consumption by 20-30% [1]. In general the process 

of making mocaf flour includes several processes namely weighing, stripping, cutting, soaking 

(fermentation), drying, and grinding [2].  

The fermentation stage is one of the most important stages for making mocaf flour to 

distinguish it from ordinary cassava flour. Mocaf flour has competitiveness that has a high added value 

by using the principles of biotechnology of BAL (Lactic Acid Bacteria) fermentation techniques. This 

technology is inspired by the original technology of cassava and cassava sour starch from Brazil [3]. 

According to Rofiq and Subagio (2009) growing microbes produce enzymes that can destroy cassava 

cell walls, resulting in changes in starch granules. This causes the characteristics of the flour produced 

in the form of increased rehydration power, and ease of dissolving and the taste of mocaf becomes 

neutral by covering up to 70% cassava flavor [4].  

Fermenters are the place of the fermentation process to produce the desired product. 

Fermenters used in making mocaf flour operates in batch anaerobic conditions because lactic acid 

bacteria are anaerobic (live without oxygen) [5]. Batch fermenters are used because during the 
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fermentation process there are no incoming feeds or outgoing products. Murdani (2015) research in the 

fermentation process is still using the traditional method which is fermentation in a soaking tub. This 

method is less efficient because it can cause contaminants that can interfere with the fermentation 

process, based on the results of fermentation studies using a Bimo-CF starter concentration of 0.1% for 

12 hours fermentation obtained a pH value of 4.76, a water content of 9.05%, a protein content of 1.7% 

[6].  

The growth of microorganisms is influenced by temperature because changes in environmental 

temperature can affect the stability of the temperature in the fermenter. Then a temperature control 

system is needed in the fermentor wall to maintain its stability in the form of a heating element or heater. 

Because if the temperature is too low or too high it can affect the growth of microorganisms in it and 

cause the process in the fermentor to stop. The carried out research is fermented tofu liquid waste into 

biogas by using bacterial seeds from cow dung that has been diluted with anaerobic type fermenting 

batch system without stirring with a temperature control system. Based on the research results obtained 

with a set point of 35°C, the time needed to reach the set point from 25°C is 1900 seconds while without 

heating element, increasing the temperature from 20°C to 26°C takes 3600 seconds. At 1 day 

fermentation time, it was obtained pH 5.9 and 2 days pH 5.6 [7].  

Therefore, an ideal fermentor tool can be used as one of the fermentation technologies to obtain 

SNI quality of mocaf flour. The fermenter is equipped with a temperature sensor and a  

temperature controller or heater (the temperature during the fermentation remains optimal and 

is made specifically for the mocaf flour fementation process. Process conditions are batch anaerobic. 

Lactic acid bacterial starter used is Bimo-CF starter, the advantages of these bacteria can be used directly 

without preparation [8].  

  

2. Research Methode  

In this study, cassava was chopped and fermented for 24 hours (1 day) using a Bimo-CF  

starter brand lactic acid bacteria starter. After fermentation, it is washed and dried in a rotary dryer for 

2.5 hours at 60°C. Cassava which has been dried is ground into flour using a disc mill and sieved using 

80 mesh vibrating screener. Sifting was completed then carried out the testing of protein levels using 

the Kjedahl method. The research variables to be taken consisted of fixed and non-permanent variables. 

Variables include temperature (30 and 33°C) and Lactic Acid Bacteria starter (0.06%, 0.12%, 0.18%, 

0.24% and 0.3%) while the fixed variable is cassava as much as 10 kg (without skin).  

  

The tools and materials used in this research must be prepared in advance so that during the study there 

are no obstacles due to lack of tools and materials.  

  

Tools for fermentation are mocaf fermenters, analytical balance, and watch glass. Tools to test protein 

levels are kjedhal flask, burette, water bath, rubber ball, measuring pipette, funnel, measuring flask, 

erlenmeyer, beaker, spatula, and desicator.  

  

The ingredients for fermentation are 10 kg cassava without skin with BAL starter and water with BAL 

starter concentrations namely 0.06%, 0.12%, 0.18%, 0.24% and 0.3%. Materials for testing protein 

levels are HCl, K2SO4, CuSO4 and H2SO4, NaOH-Na2S2O3, NaOH and Methyl Blue Indicators.  

  

The procedure of this study consisted of raw material preparation, fermentation, flouring process and 

protein content testing.  

 

Cassava is cleaned first and chopped before fermentation. Prepare 11 kg of cassava then peel it (10 kg 

without skin), wash the cassava thoroughly and drain it. Then, cut the cassava into chips with a thickness 

of 1-3 mm and let it be weighed. Wash cassava and drain it again.  
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Sterilize the fermenter before use, sterilize the fermented mocaf by entering 30 L of water and heated 

to 40°C for 2 hours. Weighing 10 kg of chipped cassava. Add 10.8 gr of Lactic Acid Bacteria starter to  

10.8 L of water for a concentration of 0.06%, 21.6 gr to 21.6 L of water for a concentration of 0.12%, 

32.4 gr to 32.4 L of water for a concentration of 0.18%, 43.2 gr to 43.2 L of water for a concentration 

of 0.24%, while for 0.3% add 54 gr of Lactic Acid Bacteria starter to 54 L of water. Let the cassava 

being fermented using mocaf fermenter with temperature variations of 30 and 33°C set on the thermo 

controller. Fermentation time is 24 hours.  

  

The thermo controller is turned off, the fermented liquid is removed and the cassava (chips) is removed 

from the fermenter. Washing fermented cassava (chips). Let it dried using a rotary dryer with 

temperature of 60°C for 2.5 hours. Subsequently, the flour mill is flattened and sieved using a vibrating 

screener. Record data on the characteristics of fermented products (mocaf flour) in the form of protein 

content.  

  

This test is carried out by the Kjedahl method [9]: Prepare a sample of 3 grams put into the Kjedahl 

flask. Add 5 gr of K2SO4, 0.5 gr of CuSO4, 12 ml of concentrated H2SO4 and add boiling stone. Heat to 

a boil until it is clear greenish to 400°C, acidic is applied using an acid suction unit. Let it cooled, add 

some water about 50 ml slowly. Transferring flask contents to a distillation apparatus. Put the 125 ml 

Erlenmeyer containing 5 ml of H3BO4 solution and 2 drops of the indicator under the condenser. The tip 

of the condenser must be submerged in H3BO4. Add 8-10 ml of NaOH- Na2S2O3 solution, then do the 

distillation to accommodate about 15 ml distillate. Dilute the erlenmeyer contents to about 50 ml and 

then titrate with 0.02 N HCL until the color changes to pink. Doing with blank determination (the sample 

is replaced with aquades).  

  

3. Results and discussion  

This study uses a mocaf fermenter equipped with a thermo controller. During fermentation the 

temperature is set at 30 and 33 ° C. Temperature is set to be in the optimum growth condition of lactic 

acid bacteria at 30-37 °C. The lactic acid bacteria starter used is Bimo-CF starter. After fermentation 

proceed to the drying and flouring stages. Mocaf flour is formed to test the protein content. Application 

of the amount of protein in food is carried out based on empirical application (indirect), namely through 

the determination of the nitrogen content that is in the ingredients. Nitrogen content was determined 

using the Kjeldahl method [10]. The results of the analysis of mocaf flour protein levels can be seen in 

Figure 1.  

 

  

Figure 1. Effect of BAL Starter Concentration on Mocaf Flour Protein Levels  
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In Figure 1 it can be seen that the mocaf flour protein level has increased from the initial cassava protein 

level. Initial cassava protein levels were 1.062%. The highest mocaf flour protein levels were found in 

fermentation with a BAL starter concentration of 0.3%, a temperature of 33 ° C at 12.87% while a 

temperature of 30°C was only at 10.745% and the lowest at a concentration of a BAL starter at 0.06% 

at a temperature of 30°C is 5,945% while 33°C is 8.07%. The more starters of lactic acid bacteria and 

the higher the fermentation temperature used the higher the protein content obtained because during the 

fermentation process, Lactic Acid Bacteria produce a lot of protease enzymes so that it can increase the 

protein content in the ingredients [10]. Protease will hydrolyze proteins into simple peptides [11]. The 

amount of protein has increased due to an increase in the number of microorganisms that act as single 

cell proteins (SCP), ie proteins obtained from microorganisms [10].  

  

4. Conclusion  

The optimum condition of cassava fermentation during the 24 hour fermentation time by controlling the 

temperature of 33°C and using a starter of lactic acid bacteria branded starter Bimo-CF mocaf flour 

protein content of 12.87%. The amount of protein has increased due to the increase in the number of 

microorganisms that act as a single cell protein (SCP), which is a protein obtained from microbes.   

  

  

References  

[1] Salim, E. 2011. Mengolah Singkong Menjadi Tepung Mocaf, Bisnis Alternatif Pengganti Terigu.  

Jakarta : Gramedia.  

[2] Badan  Standarisasi  Nasional.  2011. Proses Pembuatan  Tepung  Mocaf.  Badan Standarisasi 

Nasional.  

[3] Rofiq, Aunur  dan Subagio. 2009.  Pengembangan  Potensi  Lokal  untuk  Bahan Baku Pangan 
dan Industri Sebagai Usaha Meningkat Ketahanan Nasional. Pangan, Edisi No. 54, April-Juni 

2009. Bogor.  

[4] Iqbal, Muhammad., Budi dan Alfiah.  2012.  Pembuatan  Tepung Mocaf  Melalui  Penambahan  

Starter dan Lama  Fermentasi  (Modified Cassava Flour).  Jurnal Teknologi Pertanian, Vol.17, 

No.3, Oktober 2012. Universitas Muhammadiyah Sumatera Utara.  
[5] Kusumaningrum, Annisa dan  Siswo. 2014. Upaya  Perbaikan  Sifat  Fisikokimia Tepung  Ubi  

Kayu  Melalui Proses  Fermentasi Sawut Ubi Kayu dengan Starter Bakteri  Asam Laktat 

Lactobacillus Casei . Semarang : Universitas Diponegoro.  

[6] Murdani.  2015.  Analisis  Berbagai   Macam  Starter  Pada  Fermentasi   Mocaf.  Pertanian. Balai 

Besar Pelatihan Pertanian (BBPP).  

[7] Nurina, I.R., Rony D.N., dan Totok S. 2013. Sistem Pengendalian Temperatur pada Dinding 
Bioreaktor Anaerob Secara Real Time. Jurnal Teknik Pomits, Vol. 2, No. 1. Surabaya : Institut 

Teknologi Sepuluh November.  

[8] Balai Penelitian dan  Pengembangan Pasca  Panen Pertanian. 2009. Starter Bimo-CF. Balai 

Penelitian dan Pengembangan Pasca Panen Pertanian.  

[9] Dwi dan Diah. 2014. Perancangan Sistem Pemanas pada Rancang Bangun Mesin Pengaduk 

Bahan Baku Sabun Mandi Cair. Jurnal Mesin, Vol. 1, No. 2. Universitas Negeri Surabaya.  
[10] Tandrianto,  Doniarta dan Setiyo. 2014.  Pengaruh  Fermentasi  pada  Pembuatan  Mocaf (Modified 

Cassava Flour) dengan  Menggunakan lactobacillus  plantarum  terhadap Kandungan Protein. 

Jurnal Teknik Potmits, Vol. 3, No.2. Surabaya.  
[11] Kurniati, Nurtika. 2015. Produksi Enzim Protease dari Bakteri Asam Laktat Asal Bekasam. Tesis, 

Hal. 5-6. Bogor : Institut Pertanian Bogor.  

  

  

  




