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Abstract—The high intensity of use of cork fish 

(snakehead fish) to produce various products of fish albumin 

has put the natural stock of this fish species under a great 

pressure. Therefore, it is necessary to find alternative sources 

of fish albumin other than the cork fish. The purpose of this 

study was to analyze the albumin contents in two species of 

marine fish of low economic value. The fish used were red 

fusilier (Caesio chrysosonus) and Japanese threadfin bream 

(Nemipterus japonicus). The soluble protein and albumin 

were extracted by homogenizing100 g of fish meat in distilled 

water (1:4 w/v). The mixture was heated in a shaking water 

bath at 50ºC for 1 h and then filtered with a Whatman no. 40 

filter paper. The total protein content of meat and filtrate was 

analyzed following the Kjeldahl method while the albumin 

content in the filtrate was measured according to the Lowry 

method. The results showed that the total protein content of 

C. chrysosonus and N. japonicus was 22.13% and 22.27%, 

respectively, whereas that of the filtrate was 25.77% and 

28.36%, respectively. The albumin content in the C. 

chrysosonus was very low (1.08% of meat, w/w) while N. 

japonicas contained a moderate level of albumin (2.32% of 

meat, w/w). The Japanese threadfin bream is a potential 

source of fish albumin. 
 

Keywords: fish albumin, marine fish, Japanese bream, 

protein, red fusilier 

 

I. INTRODUCTION  

Albumin is the main constituent of protein in plasma 

constituting an approximately 60% of the total plasma 

protein which is equal to about 4.5 g/dl [1]. Albumin has a 

crucial role in maintaining blood osmotic pressure, helps in 

transporting metabolites (fatty acids, hormones, billirubin) 

and filtering fluids in body tissues [2,3,4,5,6]. Albumin is a 

type of globular proteins that is easily soluble in water and 

in dilute saline solvents and is coagulated by heat [7]. 

Albumin is traditionally obtained from egg white, 

human serum albumin (HSA) and bovine serum albumin 

(BSA). Recently, fish albumin particularly that of cork fish 

(snakehead fish) albumin has been used as an alternative 

source of albumin to substitute the very expensive HAS. 

Cork fish albumin has been reported to be efficacious to 

increase albumin levels in the body of hypoalbumin 

patients. The intake of cork fish by postoperative patient 

with a low albumin levels increases the albumin in the 

body to a normal level [8]. Also, the administration of cork 

fish albumin capsules to stroke patients can improve 

nutritional status and immunity [9].The benefit of 

consuming snakehead fish has long been realized by 

ancestors of Asian communities. In the past, the juice of 

steamed snakehead fish was given to post-delivering 

women since it was believed to be capable of accelerating 

the wound healing process and recovery [10]. The 

snakehead fish extract was also used to treat wounds due to 

its role in plastic process of new cell tissue in the body 

[11]. 

The increase use of the cork fish albumin has resulted 

in high demand and put the natural stock of this species 

under high pressure, thus inducing fears on the 

sustainability of natural stock of the species. Therefore, an 

alternative source of albumin is needed either as a 

supplement or a substitute to the cork fish albumin. This 

study was aimed at analyzing the protein and albumin 

contents of two low economic values of marine fish to 

determine their potential as an alternative source of fish 

albumin to the cork fish. 

II. MATERIALS AND METHODS 

The type of fish used in this study was chosen based on 

their high abundance and low economic value. The fish 

studied consisted of two marine fish species, red fusilier 

(Caesio chrysosonus) and Japanese threadfin bream 

(Nemipterus japonicus) (Fig. 1 and 2). Chemical used 

during the study including bovine serum albumin (BSA) as 

a standard albumin, distilled water, H2SO4, NaOH, HCl, 

H3BO3, methyl red indicator, NaHCO3, Na-K tartaric 1%, 

CuSO4, phenol reagent. The fish samples were 

randomly collected from newly landed fish. The selected 

fish samples were immediately transported to the 

laboratory in a cool-box with slurry ice to maintain 

freshness. Sample preparation was carried out by removing 
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gills and internal organs, thoroughly washed under running 

water and allowed to drip. Then, the fish was filleted and 

the meat was separated from bones and skin. The meat was 

then finely chopped, pre-homogenized with a commercial 

blender, packed in a zipped high density polyethylene 

plastic bag and frozen storage until used for analysis. 

 

 
 

Fig. 1. Red fusilier (C. chrysosonus) 

 

 
 

Fig. 2. Japanese threadfin bream (N. japonicas) 

 

Soluble protein and albumin were extracted from 100 g 

of pre-homogenized fish meat with four volume of distilled 

water (1:4, w/v). The mixture was homogenized for about 

one minute in a laboratory waring blender. The 

homogenized sample was then heated in a shaking water 

bath at 50ºC for one hour. After heating, the sample was 

filtered through a Whatman no. 40 filter paper under 

reduced pressure. The filtrate was the transferred to a 

capped glass bottle and stored in a fridge until analyzed. 

The analysis was performed for the total protein in fish 

meat, total soluble protein, and albumin content in the 

extract. The content of protein in meat and in extract was 

determined using the Kjeldahl method, whereas the content 

of albumin in extract was analyzed following the Lowry 

method. The albumin content was measured using a UV-

Vis spectrophotometer at a wave length of 650 nm. A 

standard curve was prepared by measuring the absorbance 

of BSA at a concentration of 0, 0.2, 0.4, 0.6, 0.8 and 1.0 

mg/ml at 650 nm wave length. 

III. RESULTS 

The red fusilier and the Japanese threadfin bream 

showed a similar total protein content in their meat at 22.13 

and 22.17%, respectively (Fig. 3). These total protein 

content indicated that the fish studied can be classified as 

fish having very high protein levels. Both fish species are 

members of demersal fish dwelling in muddy, sandy and 

reef habitats.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Total protein content of the fish meat (%, w/w) 

 

The total soluble protein content of the red fusilier fish 

extract was 25.77% of the meat protein corresponding to 

5.70% of the meat weight, whereas the protein content of 

the extract of the Japanese threadfin bream was 28.36% of 

the meat protein or 6.32% of the meat weight (Fig. 4). The 

soluble protein is usually made up by low molecular 

weights of proteins and non-protein nitrogen compounds 

such as amino acids, nucleotides, trimethylamine and its 

oxide form, dimethylamine, urea, and other nitrogen-

containing substances. 

The protein content of the red fusilier fish extract was 

25.77% of the meat protein corresponding to 5.70% of the 

meat weight, whereas the protein content of the extract of 

the Japanese threadfin bream was 28.36% of the meat 

protein or 6.32% of the meat weight (Fig. 4).  

 

Fig. 4. Total soluble protein content (% of meat protein) in 

the fish extract 

 

The albumin level the red fusilier and the Japanese 

threadfin bream is shown in Fig. 5. Low level of albumin 

was found in the red fusilier (4.88% of the meat protein 

corresponding to 1.08% of the meat weight). The albumin 

level in fish is affected by intrinsic factors including 

species, size of fish, level of maturity, and sex, as well as 

extrinsic factors such as season, food availability, habitat, 

method and condition of extraction.   
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Fig. 5. The albumin content of the red fusilier and Japanese 

threadfin bream fish 

 

The fish used in this study contained different level of 

total protein and albumin of the extracts. The solubility of 

different proteins is influenced by pH, ionic strength, 

molecular size, and conjugation with other molecules. As 

for albumin, since it is easily coagulated by high heat, the 

extraction has to be done at lower temperature to avoid low 

recovery level.  The significant effect of different 

temperature on albumin level has been reported in a 

previous study [12]. Albumin coagulation temperature is 

between 56-72ºC, depending on composition of its amino 

acids, the presence of disulfide bonds, salt bridges, heating 

time and water content [13,14]. 

IV. DISCUSSION 

The protein content of fish varies among species and is 

influenced by internal and external factors, such as food 

habits, sex, size, age, season, environmental conditions, 

geographical location and food abundance [15,16,17,18]. 

The protein contents of fish in this study were higher than 

those of fish previously reported [19]. These authors found 

that the protein content of gray mullet (Liza tade) was 

18.90%, catfish (C. batrachus) was 18.43%, barramundi 

(L. calcarifer) 17.11%, climbing perch (Anabas 

testudineus) was 18.92%. Another species of Japanese 

threadfin bream (N. nematophorus) was reported to have 

protein content of 16.85% [20]. The protein contents in fish 

ranged from 16 to 22% of the total muscle mass [21]. 

Protein is the second highest compound in fish after water. 

Protein plays a vital role in the structure and function of the 

body, such as growth and reproduction [22]. 

The proportion of the soluble protein is higher in the 

Japanese threadfin bream as compared to that of the red 

fusilier. Both fish used in this study showed higher soluble 

protein levels than that of the Pangas catfish (Pangasius 

pangasius) which was between 1.7 – 3.4% and of the 

snakehead fish (3.34%) [23,24]. The soluble protein is 

known as sarcoplasmic protein consisted of low molecular 

weight fraction of proteins. 

The albumin content (% of the meat weight) of the red 

fusilier was comparable to that of C. striata (1.39%) and 

barramundi (0.57%) [19], and C. striata from West Java 

(1.07%) [25], as well as of C. striata from Central and East 

Java (0.76% and 0.91%, respectively) [26]. A much higher 

level of albumin was shown by the Japanese threadfin 

bream (10.41% of the meat protein or 2.32% of the meat 

weight. Variation in the albumin content depends on fish 

species, size, diet consumption rate, dietary availability and 

digestibility rate [27]. 
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