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Introduction
Collagen extracted from Nilem fish skin is included in type I 

collagen, with the largest amino acid composition is glycine (16.56%) 
[1]. According to Sylviphriya, et al., [2] type I collagen has wide and 
extensive use in the network engineering industry because of its ability 
as a high biocompatibility. Bone-forming organic mass consists of 90% 
type I collagen. In addition, this type I collagen is also an important 
component in the tissues of the skin, cornea, tendons and ligaments. 
According to Hasyim et al., [3] collagen has now been used as an 
ingredient in foods or drinks intended for diets. This use is caused by 
the tendency of most people who do not like to include collagen to their 
body through injections. Collagen is needed to enter the human body 
because the getting older human body and poor diet can causes collagen 
production in the body to decrease. The result can affect dehydration, 
softness and elasticity of the skin. Another impact of the decrease in 
collagen production in the body is to begin to weaken the binding 
tissues so that they are susceptible to minor illnesses. 

Collagen drinks are included in the functional beverage product 
group. According to Bilek and Bayram [4] the market share for 
functional food products including beverages is quite large, for example 
for Europe at 28.9%, the United States at 31.1% and Japan at 38.4%. 
Collagen is widely produced and marketed in beverage products such as 
cocoa collagen, cappuccino collagen and soy collagen, and the demand 
for these products tends to increase [3]. In addition, there are also 
collagen drinks produced by the cosmetic industry that aim to prevent 
wrinkles and maintain skin moisture [4]. To expand the extraction of 
extracted collagen from Nilem fish skin, research on the manufacture of 
collagen drinks was conducted. According to Junianto et al., [1] Nilem 
fish are Indonesian local fish that have high egg productivity advantages, 
so that the eggs can be used as raw material for caviar. One of the wastes 
produced from the processing of Nilem fish eggs into caviar is the skin. 
This amount of waste is estimated at 10.6% of the weight of the fish.

Collagen drinks are included in the colloidal system so what needs 

to be considered is their stability. In addition, the level of consumer 
acceptance of these drinks is also important to be considered too. 
Therefore, the purpose of this research is to determine the type and 
concentration of the appropriate stabilizers to obtain a stable collagen 
drink product. In addition, it also determines the concentration of 
sucrose and skim milk in the appropriate collagen beverage formulation 
to obtain the most preferred collagen beverage products.

Research Methodology
The ingredients used are collagen extracted from Nilem fish skin, 

xanthan, Carboxymethyl cellulose (CMC), skim milk, sucrose, food 
coloring, strawberry flavoring and vitamin C. All these ingredients 
are obtained from the local market except collagen obtained from 
the extraction itself. The research took place in two stages, stage 1 the 
method used was an experiment with nine (9) types of treatment with 
a concentration of stabilizers to the volume of solvent namely xanthan 
0.20% (b/v), xantan 0.25% (b/v), xantan 0.30% (b/v), CMC 0.20% (b/v), 
CMC 0.25% (b/v), CMC 0.30% (b/v), xantan-CMC (1: 1 ) 0.20% (b/v), 
Xantan-CMC (1: 1) 0.25% (b/v), and Xantan-CMC (1: 1) 0.20% (b/v). 
The solvent used was water for drinks, Stage 2 used an experimental 
method consisting of six (6) treatment combinations of concentrations 
between sucrose and skim milk to solvent volume, namely a) 5% sucrose 
with 0.25% (b/v) skim milk, 5% sucrose with skim milk 0.50% (b/v), 
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Abstract
The purpose of this study is to determine the levels and concentration of stabilizers and determine the appropriate 

levels of sucrose and milk to the level of organoleptic preference for collagen drink products extracted from Nilem 
fish skin. The study take place in two stages, stage 1 used an experimental method with nine (9) treatments namely 
xanthan 0.20% (b/v), xanthan 0.25% (b/v), xanthan 0.30% (b/v), CMC 0,20% (b/v), CMC 0.25% (b/v), CMC 0.30% 
(b/v), xanthan-CMC (1: 1) 0.20% (b/v), xanthan -CMC (1: 1) 0.25% (b/v), and xanthan-CMC (1: 1) 0.20% (b/v). Stage 
2 used trial method with six (6) treatments namely 5% sucrose with 0.25% (b/v) skim milk, 5% sucrose with 0.50% 
skim milk (b/v), 10% sucrose with skim milk 0.25% (b/v), 10% sucrose with skim milk 0.50% (b/v), 15% sucrose with 
0.25% (b/v) skim milk and 5% sucrose with skim milk 0.50% (b/v). The stabilizers and concentrations used are the 
results of the best treatment stage 1. All experiments are repeated 3 times. The parameters observed in stage 1 are 
the stability, viscosity and pH of collagen drinks. The parameters observed in stage 2 are the level of preference for 
flavor and smell of collagen drinks. Furthermore, the most preferred collagen drinks are observed for their taste and 
pH. All data is analysed descriptively based on research results showed that the best stabilizer in collagen drinks 
was xanthan with a concentration of 0.30% (b/v). The viscosity value is 290 mps and pH is 4.42. The most preferred 
collagen drinks by considering the taste and smell were obtained from sucrose treatment 10% (b/v) vs. skim 0.25% 
(b/v). Viscosity and pH are 297 mPa-s and pH 5.15.
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10% sucrose with 0.25% (b/v) skim milk, 10% sucrose with skim milk 
0.50% (b/v), sucrose 15% with 0.25% (b/v) skim milk and 5% sucrose 
with 0.50% (b/v) skim milk. The concentration of stabilizers used was 
the result of the best treatment of stage 1. All treatments both in stages 
1 and 2 are repeated 3 times.

The procedure for stage 1 is as follows [5]:

Collagen powder extracted from Nilem fish skin weigh 100 mg. 
After that, put in a reaction glass. Then weigh the stabilizer, type and 
concentration are adjusted to the combination of treatments. Next, the 
stabilizer is put into a bottle that contains collagen powder. The last step 
is to add 10 ml of drinking water that has been given a food coloring 
agent (0.01%, (v/v)) and strawberry flavoring (0.01%, (v/v) as much 
as 10 ml into the reaction glass that has been contained collagen and 
stabilizer, then stirred quickly until homogeneous with vortex for 10 
minutes, then stored in the bottle for 10 days in cold (4 -10°C). On day 
0, 1, 3, 5, 7, 9 and 11 observed phase separation ratios. Calculation of 
colloidal stability based on Febrina 2007 method, namely the percentage 
ratio between separate phase height and high dispersion of the initial 
solution. Other observations were solution viscosity (with Brookfield 
viscometer) and pH (with pH meter) observed when the solution was 
formed which happened on day 0. The experiment was repeated 3 times, 
the data obtained from all the parameters were analyzed descriptively.

For procedure stage 2 is as follows [5]: 

Collagen powder extracted from Nilem fish skin weigh as much as 
100 mg. After that, put it in the reaction glass. Then weigh xanthan 
stabilizer as much as 30 mg (0.30%) (based on the best treatment results 
from experiment 1) and put it into a reaction glass that has collagen. 
Then weigh sucrose and skim milk according to the treatment and then 
put it into a reaction glass that had collagen and xanthan powder. Then a 
drinking water solvent was added which had been given a food coloring 
agent (0.01%, (v/v)) and strawberry flavoring (0.01%, (v/v) as much 
as 10 ml. The final step was homogenized by using vortex for about 
10 minutes, then the collagen drink was observed for its organoleptic 
preference for taste and the smell by 15 semi-trained panelists, and the 
most preferred collagen drink was measured by its viscosity and pH 3 
= dislike, 5 = ordinary, 7 = like and 9 = very like, the experiment was 
repeated 3 times, all the data obtained were analyzed descriptively.

Results and Discussion
Stability of collagen drinks dispersion

Liquid collagen drinks are included in dispersion or suspension 
systems. According to Diubinski et al., [6] in the dispersion system 
there are two phases, namely the continuous phase and the dispersion 
phase. The continuous phase is liquid, while the dispersion phase is 
solid particles. In this collagen drink research, the continuous phase is 
water and its dispersion phase is collagen and skim milk. The main key 
in this dispersion system is the stability of the system, and one of the 
factors that influence the level of stability is the type and concentration 
of stabilizers used [7]. The results of observations on the level of stability 
of collagen drinks from various types of treatments and concentration 
of stabilizers as shown in Table 1.

The treatment of xanthan as a stabilizing agent at a concentration 
of 0.30% from the continuous phase of the collagen drink gave the 
best level of dispersion stability compared to other treatments (Table 
1). The percentage of stability is 100% and lasts up to 11 days at room 
temperature. The use of CMC stabilizers at a concentration of 0.30% in 
collagen drinks showed that at the first day of storage deposition had 

occurred. This shows that the use of xanthan as a stabilizer is better than 
CMC. Similar results were also reported by Marfu’ah and Sutaryono 
[8], the use of xanthan as a stabilizer was better than CMC on the 
physical stability of chloramphenicol suspension. Akkarachaneeyakom 
and Tinrat [9] also reported that the use of xantan gives the stability 
results of mulbery fruit juice that is better than CMC.

Viscosity of collagen drinks

The viscosity of the drink is crucial for the level of consumer 
acceptance. Viscosity determines the ease with which a molecule 
moves because of the frictional forces between material layers, in the 
case of liquid substances due to cohesion forces [10]. The results of the 
viscosity measurements of collagen drinks in the treatment of various 
stabilizers with certain concentrations are shown in Table 2.

Collagen drinks that have the highest viscosity values   were obtained 
from xanthan stabilizer treatment with a concentration of 0.30% (290 
mPa-s) (Table 2). This shows that collagen drinks resulting from the 
treatment are the most viscous compared to other treatments. This 
research is in line with research conducted by Akkarachaneeyakom 
and Tinrat [9], that the use of zanthan stabilizing agent gives a higher 
viscosity value (422.11 mPa-s) at the same concentration (0.5%) than 
CMC (281, 33 mPa-s) on mulbery fruit juice drinks. According to 
Diubinski et al., [6], the high viscosity of a suspension is guaranteed to 
have good stability.

According to Akkarachaneeyakom and Tinrat [9], xanthan is a 
branched hydrocolloid which has many branches and the branches are 
very long compared to other hydrocolloids. As a result, xanthan in a 
suspension can form many hydrogen bonds so as to increase suspension 
viscosity. The more hydrogen bonds are formed in a suspension, the 
higher the viscosity.

pH of collagen drinks

The pH value of the beverage is very important to know because it 
will have an impact on dental health, acidic drinks will accelerate the 
softening of the tooth structure or erosion of the tooth surface [11]. The 
results of the measurement of the pH value of collagen drinks from the 
treatment of various stabilizers with certain concentrations are shown 
in Table 2.

The pH value of collagen drinks based on Table 2 above ranges from 
4.42-4.492. According to Larsen and Nyvad [12], drinks that have a pH 
value above 4 will have a minimal impact on tooth erosion. Drinks with 
very acidic pH (lower than 3) provide a high level of tooth erosion.

Collagen drinks pruduct of this research which had the lowest 
pH were obtained from the treatment of xanthan stabilizers with a 
concentration of 0.3% while the highest was obtained from the treatment 
of CMC stabilizers with a concentration of 0.3% (Table 2). The results of 
the study reported by Marfu’ah and Sutaryono [8] also concluded that 
the use of xanthan in a suspension gives a lower pH than CMC. This is 
because xanthan is more acidic than CMC. According to Desplanques 
et al., [13], xanthan is an anionic exocellular polysaccharide produced 
fermentatively from sugar (sugars) aerobics by Xanthomas campestris 
bacteria, this product is acidic. Whereas CMC is anionic polyeletrolite 
derived from cellulose with alkaline treatment and sodium salt, 
carboxyl group is alkaline [14].

Level of preference for collagen drinks

In order to improve the taste of collagen drinks, development was 
carried out by adding sucrose and skim. Collagen drinks developed 
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were derived from the treatment results of addition of xanthan 
stabilizers with a concentration of 0.3%. The results of the hedonic test 
(preference) of these collagen drinks are in Table 3.

Based on Table 3, panelist’s preference for collagen drinks from all 
treatments of adding sucrose and skim averages ranged from normal/
neutral (5) to liking (7) both for taste and smell. The highest level of 
taste and smell preference of collagen drinks was obtained from the 
treatment of 10% sucrose addition with 0.25% skim. Panelists like the 
product because the sweetness level is right (not too sweet) with a not 
too "fishy" smell. The panelist also commented that the more sucrose 
added it tastes sweeter and the more skim added the smell smells "fishy". 
According to Ventura et al., [15], currently many consumers like drinks 
that are not too sweet to avoid the risk of fatty liver disease, obesity, 
cardiovascular disease, and diabetes.

Furthermore, the panelists commented to prioritize the taste rather 
than smell in choosing collagen drinks. 10 out of 15 panelists (67%) 
preferred to prioritize the taste than smell. Masri [16] informs that 
teenager’s preference for drinks, taste (68.4%) is more important than 
other atribute.

Characteristics of collagen drinks from the preferred formulation 
(sucrose 10% (b/v) vs. skim 0.25% (b/v) have a viscosity value of 
297 mPa-s and a pH of 5.15. This viscosity and pH value is higher 
compared to pre-added collagen drinks plus sucrose and skim 
(Table 2). The increase in viscosity and pH is caused by the addition 

of sucrose. According to Silviera et al., [17], sucrose is commonly 
used as a sweetener for soft drinks and is also used as an acid level 
controller. affected by its concentration and temperature, the higher the 
concentration the higher the viscosity [18].

Conclusion
Based on research results, the best stabilizer in collagen drinks is 

xanthan with a concentration of 0.30% (b/v). The viscosity value is 290 
mps and pH is 4.42. The most preferred collagen drinks by considering 
the taste and smell were obtained from sucrose treatment 10% (b/v) vs. 
skim 0.25% (b/v). Viscosity and pH are 297 mPa-s and pH 5.15.
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