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Abstract 
 

Collagen is a connective tissue protein that is mostly pro-
duced from cattle and pigs. The use of cows and pigs in the 
manufacture of collagen causes a disease case, among others 
are bovine spongiform encephalopathy and transmissible 
spongiform disease. One of the alternative materials in the iso-
lation of collagen is the use of fish skin. The purpose of this 
study was to determine the effect of the concentration of the 
acetic acid solution on the characteristics of red snapper colla-
gen produced by the hydro extraction method and to deter-
mine the optimum concentration of the acetic acid solution in 
the red snapper skin collagen isolation process using the hydro 
extraction method. This study was experimental with a Com-
pletely Randomized Design (CRD) consisting of 3 acetic acid 
treatments: (P1) acetic acid with concentration 0,1 M; (P2) 
0,15 M and (P3) 0,2 M. This study showed that the use of dif-
ferent acetic acid had a significant effect (p<0.05) on the yield 
parameters that is 1.72 – 2.46%, water content 11.12 – 12.8%, 
and protein content 83.66 – 84.81% and had no significant 
effect on the pH. The best treatment was P3 which uses a 
higher concentration of acetic acid that produced a higher 
yield of 2.46% and protein content of 84.81%. P3 with a con-
centration of acetic acid 0,2 M can be used for found the best 
result for the characterization of collagen. 

 
 

INTRODUCTION 
Collagen is a connective tissue pro-

tein. The basic molecule that forms colla-
gen is three polypeptide chain units that 
are twisted together to form a triple helical 
structure which is better known as tropo-
collagen (Gelse et al., 2002). The uses of 
collagen include wound healing and body 
tissue repair, as a food softener and to re-

duce wrinkles on the face or it can be in-
jected into the skin to replace damaged 
skin tissue (Gómez-Guillén et al., 2011). 
The current problem of collagen isolation 
is the low yield. Therefore, an innovation 
in collagen isolation is needed, namely the 
use of different acid concentrations to pro-
duce a high yield of collagen (Woo et al., 
2008). 
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The most common sources of colla-
gen used today come from cows and pigs. 
The use of cows and pigs as raw materials 
for the manufacture of collagen causes a 
problem, namely the emergence of cases 
of bovine spongiform encephalopathy, 
transmissible spongiform disease and oral 
and nail diseases in cattle. Another prob-
lem also arises, collagen from cows and 
pigs is prohibited for certain circles 
(Gómez-Guillén et al., 2002). Therefore, 
alternative materials are needed in the 
manufacture of collagen, one of which is 
the use of fish. 

Gómez-Guillén et al. (2002) stated 
that collagen can be extracted by chemical 
or enzymatic methods. The acid that is of-
ten used in collagen extraction is acetic 
acid and the collagen product extracted 
with acid is called Acid Soluble Collagen 
(ASC). The enzyme that is often used in 
collagen extraction is pepsin and the colla-
gen extracted is called Peptide Soluble 
Collagen (PSC). Both methods require a 
long time for collagen extraction (Singh et 
al., 2011). Based on several studies, colla-
gen extraction using chemical and enzy-
matic methods have many drawbacks, 
namely a long time, the use of a lot of 
chemicals solution and expensive costs 
(Woo et al., 2008; Idrus et al., 2018), so a 
modification of the method is needed, one 
of which is the acid hydro extraction 
method. The hydroextraction method is an 
extraction method that involves water and 
temperature which will facilitate the ex-
traction process and does not require a 
long time. This method produces several 
advantages, including short time, high 
yield of little waste and low production 
costs (Potaros et al., 2009; Sahubawa and 
Putra, 2011). 

Research on fish collagen has been 
carried out, including collagen from the 
skin and scales of tilapia, collagen from 
yellow tail fish skin, tilapia skin collagen, 
and catfish skin collagen (Sahubawa and 
Putra, 2011). One of the fish ingredients 
that have the potential to be used as a 
source of collagen is red snapper. Based on 

data from the Ministry of Fisheries and 
Marine Affairs (KKP, 2019), red snapper 
production reached 8,117 tons in 2017. 
This figure increased dramatically from 
red snapper production in 2016 which was 
7,890 tons. With the numbers above, it can 
be ascertained that the amount of waste 
generated from snapper production is very 
high. Based on the description above, it is 
necessary to research collagen derived 
from the skin of red snapper with hydro-
extraction method which has never been 
researched before. 
 
METHODOLOGY 
Place and Time 

This research was carried out from 
April 2021 to July 2021 at the Chemistry 
Laboratory and Food Laboratory, Faculty 
of Fisheries and Marine, Universitas Air-
langga Surabaya. Snapper skin obtained 
from PT. Alam Jaya, Surabaya, East Java. 
The data obtained were analyzed descrip-
tively. 

 
Research Materials 

The tools used are Erlenmeyer (100 
ml and 500 ml). beaker glass (500 ml), an-
alytical balance, incubator shaker, tray, 
cutting board, knife, pH meter, spatula, 
freeze dryer, refrigerator, and freezer. The 
materials used are red snapper fish skin, 
aquades, NaOH and acetic acid 
(CH3COOH). 

 
Research Design 

This study used an experimental 
method to determine the effect of using 
acetic acid (CH3COOH) in the isolation of 
collagen from red snapper (Lutjanus sp.) 
skin. The research design used was a com-
pletely randomized design (CRD) with 3 
treatments and each of them had 6 repli-
cations.  

The concentration of the acetic acid 
solution (CH3COOH) in the isolation of 
collagen from red snapper skin used three 
different concentrations (P1) Acetic acid 
with a concentration of 0,1 M; (P2) 0,15 
M, and (P3) 0,2 M.  
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Work Procedure 
Collagen isolated from fish skin is 

freeze-dried to facilitate the characteriza-
tion of collagen. Collagen that has been 
freeze-dried was then analyzed proxi-
mately to determine the protein and water 
content. To find out the yield value of col-
lagen isolated from fish skin, weighing 
was conducted using an analytical bal-
ance. pH value of collagen is measured us-
ing a pH pen.  

 
Data Analysis 

The data obtained from the results 
of this study are in the form of parametric 
statistical data which will then be ana-
lyzed using ANOVA (Analysis of Variance) 
to determine the effect of the use of acetic 
acid concentration on the resulting colla-
gen in the form of proximate values (pro-
tein content and water content), yield and 
acidity (pH). Then proceed with Duncan's 

test to find out the difference between one 
treatment and another (Kusriningrum, 
2012). 

 
RESULTS AND DISCUSSION 
 The protein content of collagen ex-
tracted was between 83.66 and 84.81% 
(Figure 1). Analysis of Variance (ANOVA) 
showed that the difference in the concen-
tration of acetic acid solvent had a signifi-
cant effect on the protein content of the 
collagen produced (P<0.05). Duncan's 
test indicated that the highest protein con-
tent was produced by 0,2 M acetic acid 
(P3) with a protein content of 84.81%. 
The lowest protein content was found in 
the treatment with a solvent concentration 
of 0,1 M acetic acid (P1) with a protein 
content of 83.66%. The protein content of 
collagen produced by 0,15 M (P2) acetic 
acid treatment was 84.38%. 

 

 
Figure 1.   The average protein content of red snapper skin collagen. Values are average 

with a standard deviation of five-unit replicates. Different superscripts within a 
row indicate significantly different at p<0.05. 

 
The yield of red snapper skin colla-

gen (Lutjanus sp.) with different concen-
trations of the acetic acid solution resulted 
in a yield of 1.72 – 2.46% (Figure 2). Anal-
ysis of Variance (ANOVA) showed that the 
difference in the concentration of acetic 
acid solvent had a significant effect 
(P<0.05). Duncan's test, indicated that 
the highest yield of collagen was produced 

by 0,2 M acetic acid (P3) with a yield value 
of 2.46%, which was not significantly dif-
ferent from the solvent concentration of 
0,15 M acetic acid (P2), namely by 2.33%. 
The lowest yield value was found in the 
treatment of 0,1 M acetic acid solvent con-
centration (P1) with a yield value of 
1.72%. 
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Figure 2. The yield of red snapper skin collagen. Values are average with a standard devi-

ation of five-unit replicates. Different superscripts within a row indicate signifi-
cantly different at p<0.05. 

 
Collagen derived from the skin of 

red snapper (Lutjanus sp.) in this study 
had a pH value of 6.98 – 7.14 (Figure 3). 
The results of the Analysis of Variance 

(ANOVA) showed that the difference in 
solvent concentration of acetic acid had no 
significant effect (P>0.05) on the pH of 
the collagen produced. 

 

 
Figure 3. pH test average. Values are average with a standard deviation of five-unit repli-

cates. Different superscripts within a row indicate significantly different at 
p<0.05. 

 
The water content of collagen ex-

tracted was between 11.13 – 12.8% (Fig-
ure 4). Analysis of Variance (ANOVA) 
showed that the concentration of acetic 
acid solvent had a significant effect 
(P<0.05). Duncan's test indicated that the 
highest water content of collagen was pro-

duced by 0,2 M acetic acid (P3) with a wa-
ter content of 12.8%. The lowest water 
content was found in the treatment with 
0,1 M acetic acid (P1) with a water con-
tent of 11.13%, which was significantly 
different from 0,15 M acetic acid (P2) with 
a water content of 11.22%. 
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Figure 4.  Average water content of red snapper skin collagen. Values are average with a 

standard deviation of five-unit replicates. Different superscripts within a row in-
dicate significantly different at p<0.05. 

 
Based on the results of the use of dif-

ferent concentrations of acetic acid (0,1M, 
0,15M, 0,2M) in the isolation of red snap-
per skin collagen (hydro extraction 
method) it significantly affected the yield, 
water content and protein content but had 
no significant effect on the pH test. Colla-
gen isolated using acetic acid (hydroex-
traction method) will increase H+ ions, 
making it easier for water to enter and 
swelling (swelling) in the procollagen 
structure to facilitate extraction. Acetic 
acid has a great influence on the extrac-
tion yield (Mardina et al., 2014). During 
the hydroextraction stage, the hydrogen 
bonds were broken which caused a change 
in the structure of procollagen to become 
collagen so that it had an effect on protein 
content, yield and water content. 

The pH value was not affected by the 
isolation of collagen using acetic acid (hy-
droextraction method) because during the 
neutralization process, it affected the final 
pH of the collagen. This process can re-
duce acid and base residues after depro-
teinate and hydrolysis processes. Accord-
ing to Zhou and Regenstein (2005), the 
correct neutralization process will result in 
the final pH of the product approaching a 
neutral value. 

The protein content of red snapper 
skin collagen showed that the highest pro-
tein value was obtained in the use of acetic 
acid of 0,2 M with a protein value of 
84.81%. These results show that the 
higher concentration of acetic acid used, 
the higher the protein obtained. Jamilah et 

al. (2013) stated that the difference in pro-
tein content could be caused by differ-
ences in the extraction method used and 
the large concentration of solvent used. 
These results have met the quality require-
ments of collagen SNI 8076:2014 which is 
80-88% protein (Aberoumand, 2012). 

Protein content in collagen is also in-
fluenced by other factors, namely the pro-
cess of hydrolysis and extraction. The hy-
drolysis process with acetic acid will break 
the hydrogen bonds and open the collagen 
structure which occurs optimally so that 
the amount of protein obtained at a tem-
perature of 40 degrees will increase (Abe-
roumand, 2012). Based on the results, the 
high protein content in collagen from 
snapper skin indicates that the collagen 
has good quality. 

Yield shows the part of raw materi-
als that can be utilized and becomes an im-
portant parameter to determine the eco-
nomic value, as well as the effectiveness of 
raw materials to make a product. The 
higher the yield value of a treatment, the 
higher the level of effectiveness of the 
treatment (Sahubawa and Putra, 2011). 
Based on the results of the study, the high-
est red snapper skin collagen yield was 
found in the use of 0,2 M acetic acid (P3) 
with a value of 2.46%. This is due to the 
use of acetic acid according to Potaros et 
al. (2009), the difference in the yield value 
of the collagen produced can be caused by 
differences in the concentration of sol-
vents that can remove non-collagen pro-
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teins during the collagen production pro-
cess. The amount of collagen that is 
wasted during the deproteination and 
washing process can cause a decrease in 
the yield value. The hydroextraction pro-
cess has a low reaction rate and the ability 
to penetrate tissues. 

The pH value of red snapper skin 
collagen isolated using acetic acid solution 
(hydroextraction method) was neutral, in 
the range of 6.98 – 7.14. These results fol-
low the collagen quality requirements of 
SNI 8076:2014, namely 6.5 – 8. This is be-
cause the process of isolating red snapper 
skin collagen through various washing 
processes and extraction using the hydro-
extraction method. Water itself functions 
as a pH neutralizer of collagen which has 
gone through a deproteinate process using 
bases and hydrolysis using acid then ex-
traction using water at a temperature of 
40 °C which causes the collagen pH to tend 
to be neutral. The combination of acetic 
acid and the hydroextraction process 
tends to produce a pH close to neutral 
(Zhou and Regenstein, 2005). This is be-
cause the isolation process uses water, 
where the water has a neutral pH and will 
reduce the remnants of acid and alkaline 
solutions in the neutralization process 
which will affect the final pH of the colla-
gen product produced (Jamilah et al., 
2013).   

Collagen molecules consist of pro-
tein and water. Soaking in an acid solution 
aims to remove non-collagen proteins, as 
well as other components. This process is 
carried out to obtain a high collagen pro-
tein content (Suptijah et al., 2018). The 
chemical composition of red snapper skin 
collagen (Lutjanus sp.) is presented in Fig-
ure 4. Based on the results (Figure 4), the 
main component of collagen is protein and 
other components are water in small 
amounts. 

The water content of red snapper 
skin collagen produced showed differ-
ences in each treatment. The highest wa-
ter content was found in the use of acetic 
acid of 0,2 M with a value of 12.8%. The 

water content of a material is related to 
the effectiveness of storage. High water 
content exceeding the quality require-
ments of collagen causes ineffective stor-
age and low shelf life (Jaswir et al., 2011). 

 
CONCLUSION 

The use of the concentration of ace-
tic acid solution to isolate collagen from 
the skin of red snapper (Lutjanus sp.) af-
fects the collagen characteristics. These 
characteristics include yield, pH, water 
content, and protein content. The higher 
concentrations of acetic acid used the bet-
ter characteristics of the collagen pro-
duced. In this study, the optimum concen-
tration of acetic acid solution in the red 
snapper skin collagen isolated process us-
ing the hydroextraction method was 0,2 M 
which resulted in the highest yield of 
2.46%, water content of 12.8% and pro-
tein content of 84.81%. 
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