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ABSTRACT 

Blacktail Snapper (L. fulvus) muscle obtained from by-catch resources was used as an 

alternative source for mammalian collagen. The aim of the study was to isolate the Acid soluble 

collagen (ASC) and Pepsin soluble collagen (PSC) from body muscles of Blacktail Snapper (L. 

fulvus) .  Body muscles of Blacktail Snapper (L. fulvus) the exoskeleton was removed, the muscles 

were cut into small pieces (0.3-0.5 cm) and stored at -4°C until used. Blacktail Snapper (L. fulvus) 

was extracted with 0.1M NaOH to remove non-collagenous protein for 3 days. Then, the 

deproteinised muscles was washed with distilled water and lyophilized for further analysis.  The net 

yield of ASC and PSC was provisionally estimated as 28% and 47% respectively in dry weight 

basis. The molecular masses of the ASC and PSC subunits (α1, α2) were about 67 kDa and 63 kDa. 

These finding shows the great potential of Blacktail Snapper (L. fulvus) muscle collagen as a new 

source biomedical materials, food and nutraceutical industries.  
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INTRODUCTION: 

One of the lengthy, fibrous structural 

proteins, collagen serves a purpose very 

dissimilar from that of globular proteins, such 

as enzymes. In contrast to other proteins, 

collagen has a unique triple helical structure 

made up of three polypeptide chains. The 

majority of the protein in animal tissues is 

collagen, which accounts for 30% of the 

protein in the human body [1]. It has numerous 

uses in the food, pharmaceutical, cosmetics, 

and biomedical materials industries, as well as 

the leather and film industries [2]. Natural 

collagen is suitable for use in edible casings, 

vitreous implants, and wound dressings [3]. 

Marine natural products have recently 

garnered industrial uses due to both their 

positive impacts on human health as well as 

their potential as a source for pharmaceutical 

products. The number of marine compounds 

and natural products derived from marine 

species that find commercial applications in 

industries each year is steadily rising. Land-

based animals, such as bovine or porcine skin 

and bone, have historically been the only 

suppliers of collagen for industrial usage. 

However, the recent foot-and-mouth disease 

(FMD) and bovine spongiform 

encephalopathy (BSE) crises have sparked 

consumer anxiety regarding collagen and 

items produced from land animals [4]. The 

reef-based fisheries of the Indo-Pacific 

region's subtropical and tropical coasts depend 

heavily on the black-tail snapper Lutjanus 

fulvus (Allen 1985). The island of [5] 

discovered that juvenile L. fulvus was 

primarily found in mangrove estuaries but 

occasionally appeared elsewhere while 

subadults and adults took place over reef flats. 

coral reefs (>120 mm TL) based on a 

quantitative visual census in several settings 

(mangrove seagrass bed, coral rubble, estuary, 

sand area, Reef flats with branching coral and 

tabular coral section of the reef slope). 

Throughout the day, L. fulvus Within each 

habitat, they vigorously swim, and at night 

they are found among the base of mangrove 

trees, pebbles on riverbanks and coral reefs [6] 

[7]. 

The topic of this work is the separation and 

characterisation of collagen from Blacktail 

Snapper (L. fulvus) muscles that has been 

solubilized by acid and pepsin. 

MATERIALS AND METHODS 

Preparation of collagen sample 

The muscle of L. fulvus. for three days, 

nepawas were extracted with 0.1M NaOH to 

eliminate non-collagenous protein. The 

deproteinized muscles were then lyophilized 

and cleaned with distilled water for additional 

research. 
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Isolation of Acid Soluble & pepsin soluble 

Collagen 

0.5M acetic acid (1:3 w/v) was applied 

to the lyophilized muscle for three days, and 

the extracts were centrifuged at 5000 rpm for 

30 minutes at 4°C. The residue was again 

extracted with the same solution for two days 

and centrifuged under the same circumstances 

after the supernatant was collected [8]. At a 

final concentration of 2.3 M at a neutral pH of 

7.5, NaCl was added to each solution to 

combine and salt it out. The precipitates that 

resulted were collected and then redissolved in 

0.5 M acetic acid. The finished product was 

lyophilized after being dialyzed with acetic 

acid and distilled water for three days. Acid 

soluble collagen was the name given to the 

dried substance (ASC). The acid-extracted 

insoluble residue was used to extract the 

collagen that was soluble with pepsin (Sigma, 

India). Residue was properly cleaned with 

distilled water before being solubilized for 

three days in 0.5 M acetic acid with 0.1% 

(w/v) pepsin. perpetual stirring At 4°C, the 

mixture was centrifuged for 60 minutes at 

5000 rpm. NaCl was added to the extract's 

supernatant to salt it out, resulting in a final 

concentration of 2.3 M at a neutral pH 7.5. 

Centrifugation was used to separate the 

precipitate after spinning for 30 minutes at 

5000 rpm and 4°C. The precipitate was then 

dissolved in 0.5 M acetic acid, and the 

resultant solution was dialyzed over a 3-day 

period against 0.1 M acetic acid and distilled 

water. The resultant dialysates were freeze-

dried and regarded as collagen that is pepsin 

soluble (PSC) [9]. 

Physical properties of collagen 

The collagen sample was mixed with 

1.5 M TrisHCl buffer (pH 6.8) containing 10% 

SDS and 11.14% 2-mercaptoethanol, 40% 

glycerol, and 0.02% bromo-phenol blue, 

heated at 100°C for 2 min, and 

electrophoresed at 50 v in vertical slab gels. 

SDS-PAGE was performed on gradient 

separating gel of 10% polyacrylamide using a 

4% stacking gel as previously described by 

[10]. Each well received samples of ASC, 

PSC, and standards. Gels were stained in 

methanol, acetic acid, and water (5:2:5 v/v/v) 

with 0.1% Coomassie Brilliant Blue R-250, 

and then de-stained in 75% methanol, 25% 

acetic acid. Collagen sample's amide band 

patterning was examined using FTIR (Bio-

Rad, FTIR 40 model, USA) spectroscopy. 

Under drying conditions, 100mg of potassium 

bromide (KBr) and about 0.5mg of lyophilized 

collagen sample were ground together. With 

32 scans per sample, ranging from 4000 to 400 

cm, the spectrum was acquired. Software 

called ORIGIN 8.0 was used to analyse the 
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generated spectrum data (Thermo-Nicolet, 

USA) [11]. 

RESULTS AND DISCUSSION 

Percentage yield of ASC and PSC collagen 

Collagen that has been pepsinized and 

acid-solubilized was extracted from L. fulvus 

the yields of L. fulvus at 42% and 23% (dry 

weight basis), respectively. In the L. fulvus the 

0.5 M acetic acid extraction did not 

completely solubilize the nepa muscle. PSC, 

on the other hand, was entirely solubilized 

when the residue was treated with pepsin in 

0.5 M acetic acid. Figure 1 demonstrates the 

ASC and PSC samples that were collected as 

fibrils with a whitish and greyish colour, 

possibly from the monochrome pigment that 

was still present in the collagen sample. On a 

dry weight basis, the yield of ASC was 

likewise greater than that of PSC. The 

Blacktail Snapper (L. fulvus) was caught off 

the coast of Parangipettai, frozen after capture, 

and the collagen was extracted from those 

tissues. According to preliminary estimates 

based on the wet weight of the skin, the 

extraction yields of pepsin-soluble (PSC) and 

acid-soluble collagens (ASC) were 5.1% and 

7.7%, respectively. The reduced yield of ASC 

indicates that the 0.5 M acetic acid did not 

completely solubilize the skin. This outcome 

was quite similar to that described by 

Jongjareonrak, Benjakul, Visessanguan, and 

Tanaka (2005) who noted that the skin of 

bigeye snapper had only partially been 

dissolved. acetic acid, 0.5 M. The current 

finding was justified by the collagen of L. The 

condensation of aldehyde groups in the 

telopeptide region of fulvus molecules most 

likely resulted in covalent bonds that cross-

linked the molecules [12] [13]. 

Electrophoresis (SDS- PAGE) 

The SDS-PAGE gel profile and the pixel 

positions of the bands obtained for the 

standard collagen, protein marker and ASC 

and PSC of L. fulvus was depicted in Figure 2. 

The gel obtained through SDS - PAGE 

showed two bands in lane 1 representing the 

protein marker recorded six bands with the 

molecular weight of 130, 100, 80, 60, 40 and 

20 kDa and standard collagen (Human 

placenta, Sigma, USA) in lane 4 representing 

with a molecular weight of 92, 71 and 27 kDa, 

respectively and in that order; whereas the 

ASC in lane 2 depicted three bands with a 

molecular weight of 86, 67 and 26 kDa, and 

the PSC in lane 3 showed two bands with a 

molecular weight of 86 and 63 kDa  

respectively. The blacktail snapper fish 

collagen (ASC and PSC) possessed similar 

protein pattern comparing of α1, α2 and β as 

their major components. Pepsin cleaves cross-

link containing telopeptide and β-chain was 

concomitantly cleaved into two- α chains (Sato          
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et al., 2000). In addition, the band intensity of 

the α1-chain was 2-fold higher than that of the 

α2 chain for both ASC and PSC suggesting 

that intra and inter molecular cross link of 

collagen as higher in ASC and PSC. Higher 

molecular cross-linked molecules such as β-

component increased as per their animal 

maturity [14] and straving fish collagen has 

more cross linked than that well fed [15] [16]. 

However, the cross-linked rate of fish skin 

collagen was extremely slow and also highly 

cross-linking rate [17]. 

 

 

Figure 1: shows the isolated fish collagen (ASC and PSC) 

 

 
 

Figure 2: SDS- Polyacrylaminde Electrophorsis of Blacktail snapper (L. fulvus) Lane 1: protein marker, 
Lane 2: ASC sample, Lane 3: PSC sample, Lane 4: standard collagen 
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Figure 3: Peptide maps of ASC and PSC from Blacktail snapper (L. fulvus) digested by V8 protease. Lane 1: Marker, Lane 2: ASC, Lane 3: 
PSC and Lane 4: I type 1 calf skin collagen 

 

The peptide maps of ASC and PSC of L. fulvus 

were revealed with V8 type-1 calf skin collagen 

as a control. The fragmented peptides within 

molecular weight were found to be 178, 162, 

138, 123, 87, 76, 66, 65 and 54 kDa. After 

digestion of ASC and PSC with V8 protease, b- 

and c-components were almost completely 

hydrolysed which consists of high specific 

preference for glutamic acid and aspartic acid 

residues of proteins may due to lesser amount of 

glutamic acid and aspartic acid (75 and 45 

residues/ 1000 residues) in calf skin collagen 

ASC (80 and 46 residues/1000 residues) and 

PSC (77 and 44 residues/1000 residues) might 

be more susceptible to hydrolysis by V8 

protease. After hydrolysis with V8 protease, 

the following peptides with MW of 95.4, 66 

and 25.7 kDa were obtained for ASC. In the 

case of PSC, peptides with MW of 71.1, 61.6 

and 26.3 kDa were observed. However, type I 

calf skin collagen was resistant to the 

hydrolysis by V8 protease. When comparing 

the peptide maps between ASC and PSC 

hydrolysed by the V8 protease, PSC was more 

resistant to hydrolysis than ASC as indicated by a 

greater band intensity of the a-1 chain. As a result, 

chain lengths as well as amino acids at both the C- 

and N-termini were different. This might determine 

the accessibility of collagen molecules to 

proteases, leading to varying degrees of 

hydrolysis between ASC and PSC. The collagen 

peptide patterns were differing amongst the sources 

and species. Thus, ASC and PSC from the skin 

of L. fulvus might be different in terms of 

domain or cross-links and totally different from 

type I calf skin collagen in terms of sequence 

and composition of amino acids (Figure 3). 

Amino acid composition of acid soluble 

collagen and pepsin soluble collagen from 

the Lutjanus fulvus. 
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Table 1: Amino acid composition of ASC and PSC of L. fulvus 

 

Amino acid composition of ASC and 

PSC were expressed as residues per 1000 

total amino acids residues (Table 1). The 

isolated ASC and PSC collagen had different 

amino acid profiles. At the outset, ASC and 

PSC was rich in Glycine (233% and 246%), 

alanine (181% and 162%), Proline (124% and 

129%), hydroxyproline (58 %and 65%) 

tyrosine (7% and 4%), phenylalanine (3% and 

3%), Hydroxylysine (8% and 4%), histidine 

(8% and 5%) and completely absence in 

tryptophan and cysteine respectively. 
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