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Abstract 

Albumin has a big role in healing wounds, especially for patients after surgery so it is very necessary for the 

body. HSA (Human Serum Albumin) the price is relatively expensive so the need for another alternative is cork fish. 

However, the fishy smell of cork fish is  less favored by the people so it is necessary to process it in the form of cork fish 

albumin powder to minimize the fishy odor. In making cork fish albumin powder, additional fillers of dextrin and 

sorbitol are needed. This study aims to determine the effect of the addition of sorbitol and dextrin on the type and 

amount of amino acids and fatty acids of cork fish albumin powder. The chemical composition of cork fish albumin 

powder was tested by proximate analysis. Amino acid content in cork fish albumin powder can be tested using HPLC 

(High Performanced Liquid Chromatografy), while the fatty acid content can be tested using GC-MS (Gas 

Chromathography Mass Spectrometer). Albumin powder in the treatment of addition of 6% sorbitol and 80% dextrin 

was obtained albumin levels of 2.75%, protein 22.38%, 1.50% water. The highest amino acid content of Glutamic acid 

is 0.56% and Aspartic acid is 0.52%, and the highest fatty acid content is Palmitic acid at 24%.  
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I. INTRODUCTION 

Cork fish is a type of freshwater fish that is commonly found in rivers and other public waters. In general, cork 

fish are sold in preserved or marinated form. Cork fish can be used as an alternative to serum albumin. Cork fish is a 

type of fish that has a high protein content when compared to other fish. The protein content of cork fish reaches 25.5%, 

while for albumin levels it reaches 6.22% (Fitriyani and Ika, 2013). Usually cork albumin extract is consumed in liquid  

form so most people don't like it because it smells fishy. Therefore the need for another alternative is to make albumin 

extract in powder form using the vacuum drying method. In the process of making albumin powder, the coating 

material is in the form of sorbitol and dextrin. According to Irzal et al., (2016), sorbitol can be used as an anti-regulation 

because the properties of sugar can increase the surface tension of protein molecules so that water can maintain tissue 

and protect products that can cause protein molecules to stabilize. While the function of adding dextrin in making 

albumin powder is as a filler. The choice of using dextrin fillers is because it is easily available and the price is 

relatively cheap (Yana and Kusnadi, 2015). Addition of dextrin to the production of albumin powder because dextrin is 

a type of filler that has the properties of coating the flavor component, increasing the volume, and accelerating drying in 

the powder and preventing material damage due to the heat process.  

Amino acids are constituents of proteins that are needed by living things. Amino acids are divided into 2, 

namely essential amino acids and non-essential amino acids. Amino acids can be used to repair damaged tissue cells, 

protect the liver from toxic substances, lower blood pressure, regulate metabolism, and reduce ammonia levels in the 

blood. Besides amino acids, fatty acids also have an important role in the body. Fatty acids are divided into two, namely 

saturated fatty acids and unsaturated fatty acids. The role of fatty acids in the human body include maintaining the 

structural parts of cell membranes, playing a role in brain development, preventing cancer, diabetes, and strengthening 

the immune system (Abdullah et al., 2013). 

II. MATERIALS AND METHODS

2.1 Materials 

The research material used consisted of raw materials for making albumin extracts, ingredients for making 

albumin powder, and materials for chemical analysis. The raw material for making albumin extract, 500 grams of cork 

(Ophiocephalus striatus) fish obtained from Malang's large market is alive. The ingredients for making albumin powder 

are albumin extract derived from extraction of cork fish and fillers in the form of dextrin and sorbitol.  
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In this study, the concentration of sorbitol and dextrin 6%: 80% was used. 250 g of cork fish is extracted 

using vacuum extractor at 70 ° C for 12.5 minutes. Furthermore, the albumin extract obtained was added by sorbitol and 

dextrin according to each treatment. Then the cork albumin extract was dried using vacuum drying with a temperature 

of 49 ° C for ± 6 hours. The test parameters used in the main research were albumin, protein, water, ash, fat levels, fatty 

acid profiles and amino acid profiles. 

2.2 Albumin Analyze 

Analysis of albumin levels according to Suprayitno (2014), using a spectrophotometric method. The 

procedure for analyzing albumin levels using the spectrophotometric method, namely a sample of 2 cc, was added to the 

biuret reagent and heated at 37 ° C for 10 minutes. The samples were then cooled and their absorbances measured with 

electronic 20 and recorded absorption. Then it is calculated using the formula: 

% Of albumin content = 
        

                  
        

2.3 Protein Analyze 

In analyzing protein content using spectrophotometric methods. Measurement of protein content is taken by 

taking 0.9 ml of sample and precipitating it with added crystal ammonium sulfate. Then centrifuged for 10 minutes and 

the supernatant was taken. Then the precipitate is dissolved by buffer acetate pH 5 to 10 ml. A sample of 0.9 ml was put 

into each test tube and added biuret reagent and a solution of 0.8 ml and 1.3 ml of acetic acid buffer respectively. Then 

let stand for 10 minutes and read the absorbance at the maximum wavelength (Jubaidah et al., 2016). 

2.4 Water Analyze 

Water content analysis was determined by the dry oven method (thermogravimetric method). Water content 

analysis procedures according to Rachmania et al., (2013), namely porcelain dishes were dried at 100 ° C for 1 hour in 

the oven. Then cooled in the desiccator and the cup was weighed. A sample of 0.5 grams was put into a dry cup and 

dried in an oven at 105 ° C for 24 hours. Then the cup containing the sample is cooled into the desicc ator. After that the 

cup containing the sample is dried weighed and calculated using the formula: 

Water (%) = 
                                                                                    

                         
        

2.5 Amino Acid Analyze 

The principle of analysis of amino acid profiles is by using HPLC (High Performanced Liquid 

Chromatografy), which is by utilizing the pre column reaction of primary amino groups in an alkaline atmosphere 

containing mercaptoenol to form compounds that fluoresce so that they can be d etected by fluorescence detector. The 

procedure for analysis of amino acid profiles is that the sample is added to the potassium borate buffer solution pH 10.4 

with a ratio of 1: 1. Then the sample solution was taken as much as 10 µl and mixed with orthoft alaldehyde (OPA) 

reagent as much as 25 µl. The mixed solution is left to stand for 1 minute so that the derivatization is complete. The 

same is done for standard amino acid solutions. Furthermore, a standard solution of 5 µl is injected into the HPLC 

column and awaited until all amino acid separation is complete (Sari et al., 2017). 

2.6 Fatty Acid Analyze 

The principle of analysis of amino acid profiles is by using GCMS (Gas Chromathography Mass 

Spectrometer). Analysis of fatty acid profiles according to Pelick and Mahadevan (1975), samples were weighed as 

much as 150 mg, then dissolved in 0.5 N KOH as much as 2 ml in methanol. Then reflux for 5 minutes. Then added 2 

ml of BF3, 15% methanol was refluxed for 5 minutes, then added 4 ml of heptan and then refluxed again for 2 minutes. 

Added 5 ml of saturated NaCl and anhydrous Na2SO4 solution to taste and then cooled to room temperature. After cold 

the solution is put into a split flask, shaken, left for a moment so that heptan separation occurs and taken. The n put into 

a closed test tube to be injected into the GC using a syringe. 

III. RESULTS AND DISCUSSION

3.1 Albumin 

Albumin level with the addition of 6% sorbitol concentration and 80% dextrin of 2.75 g / dL.  This is 

presumably because the addition of the constituent ingredients of sorbitol and dextrin fillers can protect albumin content 

in the powder. According to Suryaningsih and Priyanto (2011), the addition of anti-regulation can maintain protein from 

denaturation, because it is an ingredient that can inhibit changes in the structure of protein molecules that cause changes 

in physical, chemical and biological properties of a material. Besides increasing albumin levels is also influenced by 

increased dextrin concentration, according to Naibaho et al., 2015, the addition of dextrin in making powder because 

dextrin is a filler that can coat the flavor component, increase the volume, and accelerate drying. So the addition of 
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dextrin to albumin powder can reduce drying time and reduce the occurrence of damage to albumin content in the 

powder. 

3.2 Protein 

Protein levels with the addition of 6% sorbitol concentration and 80% dextrin were 22.38%. This was 

allegedly due to the addition of the constituent ingredients of sorbitol and dextrin fillers to reduce the occurrence of 

protein damage in cork fish albumin powder. According to Irzal et al., (2016), the addition of sorbitol to a material can 

reduce the occurrence of protein denaturation. This is because sorbitol has properties that can increase the surface 

tension of protein molecules so that it can protect products that can cause protein molecules to be come more stable. 

According to Indriani (2013), dextrin can be used in various purposes, one of which is as a filler. Dextrin has a low 

viscosity so it is often used in making jelly, as a source of solids that can stabilize the texture. In addition, dextrin can be 

used to speed up the drying process. With the faster drying process, the loss of protein components in the powder 

decreases. 

3.3 Water 

Water content with the addition of 6% sorbitol concentration and 80% dextrin at 1.50%. This is due to the 

addition of materials that are capable of evaporating water such as sorbitol and dextrin. According to Rumaharbo et al., 

2015, the higher the concentration of sorbitol added to a product, the lower the water content in the product. This is 

because sorbitol is able to bind the free water that is in a food ingredient. Sorbitol includes humectants which are water-

binding agents in food. According to Naibaho et al., 2015, the higher the concentration of dextrins added, the lower the 

water content contained in a product. This is presumably because dextrin is able to absorb water in the material and 

easily vaporize the absorbed water. Dextrin is hygroscopic, although it can absorb water but when the drying process is 

absorbed the water will be released. 

3.4 Amino Acid Composition 

Table 1. Results of Analysis of Amino Acid Powder of Cork Fish Albumin  

No. Amino Acid Type Level (% ) 

1. Aspartic Acid 0,52 

2. Glutamic Acid 0,56 

3. Serine 0,21 

4. Histidine 0,10 

5. Glycine 0,39 

6. Threonine 0,18 

7. Arginine 0,22 

8. Alanine 0,37 

9. Tyrosine 0,09 

10. Methionine 0,09 

11. Valine 0,19 

12. Phenylalanine 0,26 

13. I-leucine 0,27 

14. Leucine 0,34 

15. Lysine 0,38 

Total 4,18 

Source : data processed , 2018 

Based on Table 1, it is known that there are 15 types of amino acids present in cork albumin powder. The 

highest amino acid content in cork albumin powder is the type of amino acid Glutamic acid and that is equal to 0.56%. 

According to Nugroho (2013), the main amino acids making up albumin are glutamic acid and aspartic acid. In 

addition, the amino acid content in the highest cork fish is the type of glutamate amino acid, aspartic amino acid, and 

leucine. Glutamate acid is also found in beef, eggs, and other types of fish meat. Glutamic acid and aspartic acid play an 

important role in creating the characteristics of aroma and taste in a food (Purwaningsih et al., 2013). 

The high glutamic acid in cork fish albumin powder is also influenced by dextrin, this is due to the nature of 

acid dextrin, can dissolve hot and cold water, and is classified as carbohydrates. Proteins are easily hydrolyzed, so the 

protein in cork fish is hydrolyzed with acids contained in dextrin so that glutamine occurs deamination and forms 

glutamate. The value of glutamic acid increases. Where glutamic acid consists of 2 carboxyl groups, 1 amino group, 

hydroxyl group, and branch chain. The formation of carboxyl groups in glutamic acid due to the hydrolysis process 

between proteins and acids. Compounds C = O in proteins are bound to OH in dextrins and CO compounds are bound 

to OH, both of which are in dextrin. So that formed 2 COOH groups. And the formation of NH2 is due to the presence 

of NH bonds in proteins with H atoms in dextrins (Meiyani et al., 2014). The high value of glutamic acid content is also 

thought to be due to the addition of sorbitol as an regulating ingredient. Sorbitol has a polyhydroxy group that can react 

with water molecules by hydrogen bonds, so it can increase surface tension and prevent molecules from getting out of 

171

http://dx.doi.org/10.29322/IJSRP.9.05.2019.p818 www.ijsrp.org



International Journal of Scientific and Research Publications, Volume 9, Issue 5, May 2019
ISSN 2250-3153 

protein, and protein stability is maintained. So that this causes the high content of glutamic acid in cork albumin powder 

to be maintained (Suryaningsih and Priyanto,2011).  

Whereas the lowest amino acid content of cork fish albumin powder was methionine and tyrosine which was 

0.09% each. This is because methionine and tyrosine are limiting amino acid types. Every food has a limiting amino 

acid. Limiting amino acids are usually very few in food ingredients. To increase the limiting amino acid content can be 

done by supplementing with foods that have high amino acid content (Dewi et al., 2010). Amino acid content of cork 

fish consists of essential amino acids and non-essential amino acids. Essential amino acids present in cork albumin 

powder include histidine, threonine, methionine, valine, phenylalanine, i-leucine, leucine, and lysine. The more types of 

essential amino acids, the better the quality of cork fish albumin powder. According to Asfar et al., 2014, essential 

amino acids are amino acids that cannot be synthesized by the body so that food intake is needed. Essential amino acids 

include isoleusina, leusina, lysine, methionine, phenylalanine, threonine, tryptophan, and valina. While the non -

essential amino acid groups that are important in cork fish are glutamic acid, arginine, and aspartic acid. These three 

types of non-essential amino acids play an important role in helping wound healing. 

3.5 Fatty Acid Composition 

Table 2. Results of Analysis of Fatty Acid Profile of Cork Fish Albumin Powder 

No. Fatty Acid Type Level (% ) 

1. Fat Content 2.42 

2. Fatty Acid** 

3. Lauric Acid, C12:0 0.13 

4. Tridecanoic Acid, C13:0 0.07 

5. Myristic Acid, C14:0 3.39 

6. Myristoleic Acid, C14:1 0.08 

7. Pentadecanoic Acid, C15:0 1.17 

8. Palmitic Acid, C16:0 24.00 

9. Palmitoleic Acid, C16:1 5.07 

10. Heptadecanoic Acid, C17:0 1.78 

11. Cis-10-Heptadecanoic Acid, C17:1 0.86 

12. Stearic Acid, C18:0 5.42 

13. Elaidic Acid, C18:1n9t 0.10 

14. Oleic Acid, C18:1n9c 18.46 

15. Linolelaidic Acid, C18:2n9t 0.05 

16. Linoleic Acid, C18:2n6c 3.15 

17. Arachidic Acid, C20:0 0.21 

18. -Linolenic Acid, C18:3n6 0.26 

19. Cis-11-Eicosenoic Acid, C20:1 0.62 

20. Linolenic Acid, C18:3n3 1.47 

21. Heneicosanoic Acid, C21:0 0.07 

22. Cis-11,14-Eicosedienoic Acid, C20:2 0.27 

23. Behenic Acid, C22:0 0.15 

24. Arachidonic Acid, C20:4n6 0.41 

25. Tricosanoic Acid, C23:0 0.05 

26. Cis-13,16-Asam Dokosadienoat, C22:2 0.02 

27. Cis-5,8,11,14,17-Eicosapentaenoic Acid, C20:5n3 0.16 

28 Nervonic Acid, C24:1 0.09 

29 Cis-4,7,10,13,16,19-Docosahexaenoic Acid, C22:6n3 0.81 

Total 68.31 

Source : data processed , 2018 

Based on Table 2, it is known that there are 27 types of fatty acids present in cork albumin fish powder. The 

highest fatty acid content is in the type of fatty acid Palmitic Acid by 24%. According to Isamu et al., 2017, from 17-

21% saturated fatty acids found in fish meat are palmitic fatty acids (C16H32O2). Saturated fatty acids such as palmitic, 

meristate, and stearic acids are more stable against heat. This is because the nature of saturated fatty acids is more 

stable. Stearic acid and meristate are not easy to react than unsaturated fatty acids. The double bond of unsaturated fatty 

acids is easy to react with oxygen (easily oxidized). According to Nashiruddin et al.,2016, palmitic fatty acids are a type 

of saturated fatty acid. The most commonly found in innards and heads in African catfish, mas, gurami, and cork fish 

are palmitic fatty acids. The high saturated fatty acid content can affect Low Density Lipoprotein (LDL) cholesterol. 

High LDL levels can cause coronary heart disease. In addition, the high content of palmitic acid in cork albumin 

powder is due to the increasing concentration of dextrin. This is because dextrin dextrin is commonly used in the 

encapsulation process, to protect volatile compounds, protect compounds so that they are not easily oxidized or heat 

because dextrin molecules are stable against heat and oxidation so dextrins can protect during the drying process. The 
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properties of palmitic acid which are not easily oxidized and stable against heat cause the higher palmitic acid content 

with the addition of high dextrin concentrations (Rizal and Putri, 2014).  

The high palmitic acid content in cork fish albumin powder can also be influenced by several factors including 

the type of food, geographical location, age, season, and method of processing cork fish. In types of freshwater fish, 

they contain higher linoleic acid and lower EPA content than sea fish. Whereas for fish species whose habitat in 

swamps such as cork fish tends to contain high palmitic acid, this is because there are few phytoplankton and swamp 

fish also tend to be predators of small fish (Kaban and Daniel, 2005). Palmitic acid (C16: 0) is a long chain saturated 

fatty acid that has a high melting point of 64 ° C. Products that contain high palmitic acid will be more resistant to 

oxidation (rancidity). Palmitic acid is found in plants such as coconut and oil palm (Jacoeb et al., 2015).  

While the lowest type of fatty acid in cork fish albumin powder is Docosadienoic Acid which is equal to 

0.02%, this is because Docosadienoic Acid is a type of unsaturated fatty acid. Oxidative decomposition of unsaturated 

fatty acids during the heating process at high temperatures is easier to occur considering that when making cork 

albumin powder using high temperatures during the extraction and drying process. Fat molecules which contain 

unsaturated fatty acids undergo oxidation. Furthermore, these radicals with O2 form active peroxide which when 

reacting with one fatty acid molecule will form hydroperoxide (Gumilar et al., 2009). The content of fatty acids in cork 

albumin powder is divided into two, namely essential fatty acids and non essential fatty acids. . In cork albumin powder 

there are 6 types of essential fatty acids including Linoleic Acid, -Linolenic Acid, Linolenic Acid, Arachidonic Acid, 

Eicosapentaenoic Acid, Docosahexaenoic Acid. The more types of essential fatty acids in a food, the better the quality 

of the material will be. Essential fatty acids are important nutrients needed for growth, maintenance, and various 

functions of physiological processes where the body cannot synthesize itself and needs to be obtained from food 

(Simarmata et al., 2012). 

IV. CONCLUS ION

Cork fish albumin powder can be used as a source of albumin because it contains 15 types of amino acids 

and 27 types of fatty acids. Of the types of amino acids and fatty acids present in cork albumin powder have an 

important role in the process of wound healing including the types of glutamate, arginine, and aspartate acids. As for the 

types of fatty acids that play a role in the wound healing process, EPA and DHA. 
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