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ABSTRACT 

Background: The scarcity of petroleum today, and the government's economic growth, 
lead to increased demand for oil, so that over time the oil will run out. Therefore in order to 
address the need for energy, an alternative energy is needed. One of the efforts is to 
convert biomass into bioethanol. Microalgae are one source of biomass that can be used as 
a source of alternative energy or converted into bioethanol and biodiesel. Objectives: The 
aim of this study is fermentation of ethanol from Tetraselmis sp microalgae waste’s oil 
extraction results Results: the results showed sugar content with the highest 
concentration of 1% with hydraulic 6 hours was 0.81 mg / mL and 9% hydrolysis of 12 
hours was 0.856 mg / ml. The sugar content of ethanol is fermented with a variation of 9% 
oxalic acid concentration was 0.0565 mg / ml. The highest ethanol concentration was 1.23 
mg / ml of fermented and can be concentrated to 96% ethanol Conclusion: The microalgae 
waste of oil extraction results can be fermented into ethanol and  the content of ethanol 
fermented is 1.23 mg / ml 
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INTRODUCTION 

 

The scarcity of petroleum today, and the government's economic growth, lead to increased demand for oil, 

so that over time the oil will run out. Therefore in order to address the need for energy, an alternative energy is 

needed. One of the efforts is to convert biomass into bioethanol. Microalgae are one source of biomass that can 

be used as a source of alternative energy or converted into bioethanol and biodiesel. Microalgae contain very 

high carbohydrates and fat that can be converted into biodiesel and bioethanol. The composition of microalgae 

varies depending on the type and place to grow microalgae. The Carbohydrate content is 5-25% (Haspeslagh, 

L., 2010), and 23-25% (Putnarubun, C., 2012). Microalgae can be used as raw material for bioethanol 

(Haspeslagh, L., 2010) and (Skill, S., 2007; Guerrero, M.G., 2010). Microalgae can be used as an alternative 

energy source that can be used simultaneously (Putnarubun, C., 2012). The aim of this study is fermentation of 

ethanol from Tetraselmis sp microalgae waste’s oil extraction results. 

 

Methodology 

Method: 

Material: 

Microalgae flour used in this study is the microalgae waste flour from oil extraction results for biodiesel 

and Tetraselmis sp microalgae species from Kei Islands Sourtheast Maluku waters. 

 

The procedures of making bioethanol: 

1) Acid Hydrolysis: 

In the test tube containing 2.5 grams of powdered algae oil extraction wastes dissolved in 10 mL of distilled 

water, added with oxalic acid with varied concentration (0,1,3,5,7, and 9%), then neutralized with sodium 

hydroxide, reduction of sugar was measured by the method of Ferricyanide. High sugar content is used for 

further processing. Ferricyanide method is as follows: 
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Working procedures: 

1. Sample preparation 

2. Preparation of standard glucose solution 

A total of 0.1 grams of glucose dissolved in distilled water in a 50 mL volumetric flask, and then diluted to 

the mark then homogenized concentration of 2 mg / mL. 

3.  Dilution of glucose 2 mg / mL. 

Standard glucose solution of 2 mg / mL diluted to concentrations of 0.2; 0.4; 0.6; 0.8; and 1 mg / mL pipette 

as 1,2,3,4, and 5 mL volumetric flask into 10ml of each corresponding glucose concentration, diluted with 

distilled water and then diluted to mark boundaries, and homogenized. 

4.  Preparation of standard curve 

Standard glucose solution concentration of 0.00 (blank); 0.2; 0.4; 0.6; 0.8; 1.0 mg / mL, respectively 

pipetted into a test tube to 0.2 mL, 0.6 mL Ferricyanide added to each tube. And then inserted into a water bath 

10 minutes at 90 ° C, then cooled and add 4 mL of distilled water. Then transferred into a cuvette and 

absorbance was measured on spectrophotometer at a wavelength of 420 nm. 

5.  Determination of the total sugar content in samples of algae. 

Determination of glucose levels in algae together with standard glucose determination but the glucose 

solution is replaced with a sample derived from algae. 

 

2). Preparation of standard stock solution of glucose 2 mg / mL: 

200 mg standard glucose dissolved with distilled water in a 100 ml flask up to the mark on the flask to 

obtain a solution of 2 mg / ml. 

 

3). Manufacture of glucose standard curve with variations in concentrations of 0.2; 0.4; 0.6; 0.8 and 1.0 mg / 

mL: 

Standard glucose solution of 2 mg / mL was made of various concentrations of 0.2; 0.4; 0.6; 0.8 and 1.0 mg 

/ mL using dilution techniques, pipette 0,2 mL of each variation of the concentration,  added 0.6 mL reagent 

Ferricyanide, heated in a water bath for 10 minutes, then cooled to the solution’s normal temperature (room 

temperature). Then added 4 ml of distilled water, measured using a spectrophotometer at a wavelength of 

420nm, Created curve of absorbance values obtained from each of these concentrations. 

 

4). Glucose testing by Ferricyanide method: 

The results of glucose samples treatment, centrifuged at 5000 rpm for 15 minutes to separate the filtrate and 

supernatant. Furthermore, as many as 0.2 ml pipette into a test tube, add 0.6 mL reagent ferricyanide. Further 

heated in a water bath at 90 °C for 10 minutes. The sample is cooled to normal temperature (room temperature) 

and added 4 mL of distilled water, then measured using a spectrophotometer at a wavelength of 420 nm, 

performed a linear regression calculation between the absorbance obtained in the curve of glucose standard 

solution 2 mg / mL. 

 

The fermentation process of algae samples: 

Algae weighed as much as 2.5 gr inserted into Erlenmeyer flask which is different for each variation of 6, 

12, 24 and 30 hours. Treatment is done by using a variation of oxalic acid (0, 1, 3, 5, 7, and 9%) by using a 

shaker. Then neutralized by adding sodium hydroxide until the pH reached 7-7.5 added 0.1 ml of the enzyme, 

Tricoderma. All samples that have passed the stage of treatment, then incubated at room temperature with a 

shaker speed of 150 rpm in accordance with the variation of the specified time. The sampling is done in 

accordance with the variation of a predetermined time. Samples were then centrifuged at a speed of 5000 rpm 

for 15 minutes to separate the filtrate from the sediments for analysis ethanol concentrations obtained using 

Pycnometer (specific gravity). 

 

RESULTS AND DISCUSSION 

 

Manufacture of Bioethanol: 

The raw materials used are microalgae’s oil that has been extracted (de-oiled bioethanol from microalgae) 

were treated with oxalic acid with oxalic acid concentration variation of 0, 1, 3, 5, 7, and 9%. Neutralized and 

calculated sugar content. Furthermore, in the hydrolysis of the fermentation enzyme 

trichoderma longibrachiatum cellulose to break the molecule carbohydrate into glucose by the time variation of 

hydrolysis 0, 6, 12, 24 and 30 hours, measuring glucose levels with a spectrophotometer at a wavelength of 420 

nm with the results showed sugar content with the highest concentration of 1% with hydraulic 6 hours was 0.81 

mg / mL and 9% hydrolysis of 12 hours was 0.856 mg / ml. 
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Fig. 1: Levels of sugar hydrolysis 

 

Sugar content of fermentation waste products: 

Fermentation is done by using cereviseae Saccharomyces yeast strains fali. The sugar content of ethanol is 

fermented with a variation of 9% oxalic acid concentration was 0.0565 mg / ml. As shown by Figure 2. The 

fermented sugar levels residual 

 

 
 

Fig. 2: The fermented sugar levels residual 

 

Determination of ethanol and Purification Level: 

Determination of ethanol content was conducted using a solution of ethanol with a specific gravity 

pycnometer. The smaller the density solution, the ethanol concentration in the solution increases. The highest 

ethanol concentration was 1.23 mg / ml of fermented and can be concentrated to 96% ethanol. The levels of 

ethanol are as shown by Figure 4. Levels of microalgae’s Ethanol 
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Fig. 3: Curve Standard Glucose 

 

 
 

Fig. 4: The ethanol levels of fermented microalgae 

 

Conclusion: 

1. The microalgae waste of oil extraction results can be fermented into ethanol. 

2. The content of ethanol fermented is 1.23 mg / ml 

 

ACKNOWLEDGEMENT 

 

Thanks and gratitude goes to Dit. Litabmas Dikti – Ministry of Education for research grants to finance this 

study. 

 

REFERENCES 

 

Chisti, Y., 2007. Biodisel from microalgae beats bioethanol. Trends in Biotechnology, 26(3): 126-131. 

Guerrero, M.G., 2010. Bioethanol from microalgae. Instituto Bioquiimica Vegetaly. Fotomica 

Fotointesistesi, Sevilla, pp: 26. 

Haspeslagh, L., 2010. Aquatic phototrophs for the production of fuels and greenchemicals. Total., pp: 18. 



5 

 

Putnarubun, C., 2012. Soeratno.Poniah Andiahningsih, Hery Hairudin, Preliminary study of Biodiesel & 

Bioethanol manufactured from Cholrella sp Simultaneously. Jurnal Science MIPA J. Sains MIPA, 18(1), Hal.: 1 

- 6  ISSN 1978-1873. 

Skill, S., 2007. Microalgae biofuels. Marine futures conference, National marine aquarium, pp: 18. 


