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Abstract: TThe purpose of this research is to know the quality of rabbit skin gelatin soaked in the concentration of
different acetic acid as well as its application in yogurt making. Compared to the use of the Arab Gum and CMC
(Carboxymethyl Cellulose) The material used in this study was the rabbit skin type Rex male. The treatment of this
research is the immersion of acetic acid with 2 %; 3 %; 4 %; 5 % concentration. The results showed that concentrations
of acetic acid solution in the process of soaking of acid extract gave a very significant effect (p < 0.01) toward yield,
pH, protein, fat, viscosity, gel strength, the melting point of rabbit skin gelatin. Application of rabbit skin gelatin on
yogurt making gives better yogurt quality compared with the addition of Arabic Gum or CMC. The results showed that
the various stabilizers in the yogurt-making process give significant effect (p <0.01) to the resulting pH, The power of
the water belt, Synergized, Viscosities of yogurt. However, the various stabilizers in the yogurt-making process give
a non-significant effect (p > 0.05) to the resulting acidity of yogurt. The conclusion to immersion acetic acid with a
concentration of up to 5% will improve the quality of the rabbit skin gelatin and the use of rabbit skin gelatin by 0.8
% as a stabilizer in the manufacture of yogurt produces a better-quality yogurt compared to the Arabic Gum and CMC

(Carboxymethyl Cellulose).
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1. INTRODUCTION

Gelatin is a polypeptide extracted from the animal
tissue of collagen found in bones, skin, and
connective tissues [1]. Gelatin is obtained through
partial hydrolysis of collagen. When collagen is
treated with acids or bases and is followed by heat,
the fibrous structure of collagen is broken down
irreversibly and produces gelatin [2].

Inthe food industry, gelatin serves as a stabilizer,
thickener, emulsifier, jelly-forming, water-binding,
control, and food wrapping (edible coating).
Gelatin is also used as a stabilizer, particularly in
dairy products [3], and as a fat substitute that can be
used to reduce the energy content of food without
negative taste [4].

The quality of gelatin is influenced by the
gelatin manufacturing process stages such as
swelling, extraction, precipitation (extraction
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result filtering), and drying. The swelling usually
uses a solution of acids, bases, or acids and bases.
The type and concentration of the acidic solution
affect the resulting gelatin properties. This is
because immersion is carried out in a relatively
shorter acid process of 3 — 4 weeks compared to
the alkaline process of about 3 months [5]. The
yield and quality of gelatin produced depend on the
extraction method carried out on collagen [6].

Gelatin can be made from various types of
skin, including fish skin [7], gelatin from chicken
leg skin [8], gelatin from goat skin [9], and gelatin
from leather shaving waste in the industry [10].
One of the processes that determine the quality of
gelatin is the hydrolysis of the skin. Dry cowhide
which was hydrolyzed using 1% HCI solvent could
produce 65.75% gelatin yield [11]. Meanwhile,
hydrolyzed pork skin aged 7 months with 2% acetic
acid to produce optimum gelatin production [12].
Optimal goat skin gelatin production was produced
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by soaking for 4 days and using a weak base
Ca (OH), 9 % (v/v) [9].

In addition, the advantages of the acid process
include the preparation of raw materials only
require a relatively short time and cheaper cost. The
acetic acid solution can turn a triple helix Collagen
fiber into a single chain [13]. The concentration of
the acetic acid solution also affects the amount of
collagen dissolved during the extraction process
[14].

Based on this, this study specifically examines
the quality of gelatin derived from rabbit skin
soaked with different acetic acid concentrations
and the application of using rabbit skin gelatin in
making yogurt.

2. MATERIALS AND METHODS

The main ingredient of the research uses 16 local
male rabbit skins. Rabbit skin material is taken
from the rabbit farm in Batu Malang.

2.1 Gelatin extract

The manufacturing of skin rabbit gelatin is carried
out by extraction through the acidic process which
according to the method of Said et al. (2011), the
process is as follows: the skin of rabbits that have
been clean from the remnants of fat and meat stuck,
cut small-sized approximately 1 cm x 1 cm. The skin
that has been cut into small pieces is weighed, then
to be continued with the immersion process, which
is by dissolving CH,COOH 2 % (v /v); 3 % (v/v); 4
% (v/v); 5 % (v/v) each. Rabbit skin is soaked in the
CH,COOH solution, during the immersion process,
stirring is carried out. After the soaking process is
finished the skin is washed back with flowing water
several times until the washing water has a pH of
around 6, after that the extraction was carried out
at 65 °C for 3 h. The extraction product is filtered
using a gelatin filter cloth, which is obtained and
then dried. Before drying is performed at the
temperature of 60 °C for 5 h, cooled in a refrigerator
5-10 °C for 30 min, then dried using an oven 60 °C
until dry. The formed gelatin product is then ground
by using a blender, packaged in a vacuum plastic
container, and stored in a desiccator for the testing
process of gelatin quality.

2.2 Yogurt Making stage

The process of making yogurt began by dissolving
the skim milk 14 % (14 %, b/v), then adding
stabilizer (rabbit skin Gelatin; The Arabic Gum and
CMC), then pasteurized at 72 °C for 15 min and are
lowered in temperatures up to 43 °C. Then the milk
is inoculated with the pre-prepared starter as much
as 3 % (v/v) of starter mixture of L. bulgaricus,
S. thermophillus, and L. acidophilus. After that, it
was incubated at 41 °C for 4 h. Later, the resulting
yogurt is tested for quality. The Arabic Gum is
produced from the Acacia sp. tree sap.

The Arabic Gum has Arabinogalactan protein
(AGP) and glycoprotein (Gp) cluster which acts as
an emulsifier and a coagulate. CMC (Carboxymethyl
cellulose) is a derivative anionic polyelectrolyte of
cellulose that acts as a water binder, an emulsion
stabilizer thickener.

2.3 Physical and Chemical analysis

The quality measurement of rabbit skin gelatin
consists of the viscosity of rabbit skin gelatin which
is measured by [15]. Degrees of acidity (pH) are
measured by [29]. Proximate analysis, namely
moisture content, protein levels, and fat levels [16].
The yield was measured by [1]. Moderate quality
measurement of yogurt is given consisting of the
acidity using titration methods [16], The Power of
water [17], and Sineresis [23].

2.4 Statistical Analysis

The collected data were analyzed by analysis of
variance (ANOVA) and continued with the Duncan
Multiple Range Test (DMRT) [33].

3. RESULTS AND DISCUSSION
3.1 Quality of Rabbit Skin Gelatin

The results of the data analysis of the
physicochemical quality of the rabbit skin can be
seen in Table 1.

From table 1, it also shows that the higher the
concentration of acetic acid, will cause decreased
water content of gelatin, this is due to acid ingredients
breaking down the structure of amino acids that
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compose the skin proteins so that the structure of
protein becomes very weak which resulting in a
denaturation process. The denaturation process
caused the alteration of molecules and the amount
of water bound to become weaker and decreased
[18]. This resulted in water molecules being easily
loose so that when the drying process of the water
content value of gelatin decreased.

The physical quality results in the form of
rabbit skin gelatin yield are shown that various
concentrations of acetic acid solution in the process
of soaking of acid extract for 48 h gave a very
significant effect (p < 0.01) toward yielded rabbit
skin gelatin. The yield produced depends on the
extraction process used during the manufacture of
gelatin [19]. An increasingly large yield indicates
that the production process becomes increasingly
efficient. The research conducted resulted in a very
high range of yield (11.15 — 13.07 %) and higher
than the lower range of research results [6], at
5.17 - 6.42 %. The occurrence of increased yield
relates to the sheer amount of collagen converted
and the transformation into gelatin. In the use of the
2-5 % acetic acid extraction material used in this
study showed the onset of improvement effect in
loosening the bonding bonds of collagen constituent
molecules [19].

The physical quality of the pH of rabbit skin
gelatin indicates that the various concentrations of
acetic acid solutions in the extraction process for
48 h give a very significant effect (p < 0.01)
toward the pH of skin gelatin of the resulting rabbit
skin. The pH value is also affected by the gelatin
manufacturing process due to the interaction
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process during the extraction process. This affects
the components of the skin’s collagen fibers. The
moment collagen fibers will undergo a process of
swelling so that there is a decline in the internal
cohesion properties of the skin fibers [20]. The
structure of the amino acid bond in the collagen
molecule undergoes and the curing material is
trapped in the bond and does not dissolve during
the neutralization process that will directly affect
the final PH value of the resulting gelatin. It is
suspected that the neutrality process (washing) of
raw materials before heading to the extraction stage
runs less than perfect, so the factors that cause the
deposition of acid material into the structure of
less collagen can be minimized. The neutralization
process is a very important process to provide
more stable conditions in the intermolecular and
intramolecular binding of the skin’s constituent
proteins [20].

The protein levels of rabbit skin gelatin showed
that various concentrations of acetic acid solutions
in the extract process for 48 h gave a very significant
effect (p <0.01) on the protein levels of the resulting
rabbit skin gelatin. High protein levels, associated
with the physical properties of other gelatin, the
strength of the gel and viscosity. The length of
the extraction time and its concentration caused
the collagen fibers to shrink, causing the collagen
structure to break down into irregular structures
and would eventually undergo a dissolving process
[13]. The increasing levels of protein are also
associated with changes in the number of structures
of the amino acids that compose collagen proteins.
The increased concentration of extraction materials
leads to more and more binding amino acids which

Table 1. The Quality of Rabbit Skin Gelatin with Different Acetic Acid Concentration

Treatment Water Yield pH Protein Fat Viscosities Gel Melting
content (%) (%) levels content (CP) strength Point
(%) (%) (g/Bloom)  (°C)
2% 10.59° 11.15°  2.97° 84.21° 2.65° 5.14° 194.01° 20.60°
3% 9.51° 12.11°  424°  8534° 1.49° 5.35% 205.03% 21.50%
4% 9.80° 11.24* 473  8541° 1.65° 5.28%® 205.44° 22.60°
5% 8.23¢ 13.07°  4.94° 87.55° 0.77° 5.55° 245.52° 22.60°

Description: Different superscripts indicate the presence of noticeable differences (P < 0.01).
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are more and more proteins that dissolve during
the extraction process [21]. Heating during the
extraction process will make it easier for collagen
to undergo a dissolving or solubilization process.

The fat content of the rabbit skin gelatin
showed that the various concentrations of acetic
acid solution in the extract process for 48 h gave
a very significant effect (p < 0.01) toward the
resulting fat content of the rabbit skin gelatin.
High-quality Gelatin is characterized by low-fat
content. The quality requirement of gelatin is to
have 5 % fat content [23]. The use of list acid as
a soaking ingredient in this study is closely related
to the amount of gelatin fat levels produced. The
skin as a raw material of gelatin has a fat bound
with protein (lipoprotein) [24], added that while
soaking using acids, protein structure breaks down
in its crosslinking [25]. Partial protein breakdown
occurs during the immersion process, which is the
process of dissolving the protein molecule so that
the possibility of fat molecules bound by the protein
molecules also undergo a process of dissolving and
being wasted when washing post-extraction. It will
affect the resulting fat level of gelatin [21].

The physical quality of the viscosity of rabbit
skin gelatin suggests that the various concentrations
of acetic acid solutions in the immersion process
for 48 h gave a very significant effect (p < 0.01) to
the viscosity of the resulting rabbit skin gelatin. The
increased concentration of acetic acid in immersion
in the production process of gelatin can increase
the viscosity value. This is because acetic acid
has been breaking down the amino acid peptide
bond into a very short molecular chain so that the
viscosity increases. Soaking with acetic acid can
also increase the viscosity value when able to break
down the peptide bonds in precise bonding with
longer molecules.

The physical qualities of the body of the gel
strength of a rabbit skin gelatin showed that various
concentrations of acetic acid solutions in the
immersion process for 48 h gave a very significant
effect (p < 0.01) toward the strength of the rabbit
skin Gelatin gel Generated. The strength of the
gel is one of the important physical properties of
the gelatin because the gel strength indicates the
ability of gelatin in the formation of gels [1]. Gel
formation occurs due to the development of gelatin

molecules at the time of heating. The heat will open
the bonds to the gelatin molecule and the original
free fluid flows into a viscous solution. The solution
will form the gel perfectly if it is stored at a cold
temperature (10 °C) for 17 = 2 h [22]. The results
of the gel strength measurement seen in Table 1,
can be noted that the highest rabbit skin gelatin
gel strength is 245.5 bloom, the value is lower
than the commercial gelatin is 328.57 bloom [5].
Laboratory standard gelatin does not form a gel,
this is because the function of the gelatin is not
as a material forming gel (gelling agent) but only
as a blocking agent so that the strength of the gel
is not so important for the product [26]. Mammal
gelatin has a higher gel strength than the strength
of the fish gelatin gel [27]. The strength of the
gel is influenced by acids, alkalis, and heat that
will damage the gelatin structure so that the gel is
not formed [1]. The strength of the gelatin gel is
strongly influenced by the concentration of gelatin,
pH, temperature, and incubation time [29].

The physical quality of the melting point of the
skin gelatin suggests that the various concentrations
of acetic acid solutions in the immersion process
for 48 h gave a very significant effect (p < 0.01)
toward the melting point of the resulting rabbit
skin gelatin. The low melting point of a rabbit skin
gelatin produced is caused because the melting
point is strongly influenced by the concentration
of soaking materials in the solution, pH, and the
magnitude of the molecular gelatin [29]. A low
gelatin melting point is caused by low content of
amino acids glycine and hydroxypropyl in gelatin,
resulting in the loss of hydrogen from gelatin to
water in solution. The melting point of rabbit skin
gelatin is the highest of 22.6° C, still included in
the standard range of melting point temperature
of gelatin in general [30]. The gelatin product
is a product that is at a temperature < 35 °C has
undergone melting and can melt in the mouth [32].

3.2 Application of Rabbit Skin Gelatin on Yogurt

The result of data analysis of the physicochemical
quality of yogurt-given rabbit skin can be seen in
table 2.

The quality of the acidity of yogurt as seen in
table 2, shows that the various stabilizers in the
yogurt making process give non significant effect
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Table 2. Yogurt Quality with the addition of various stabilizing materials (Gelatin Rabbit skin, Gum Arabic

and CMC)

Treatment Acidity (%) pH Water Synergized Viscosities
connective (%) (CP)
Power
(%)

Gelatin ~ Skin 0.87° 4.37* 85.34* 0.0085% 5.35°

Rabbit

Arabian Gum  0.87° 4.04° 85.21° 0.0136" 5.28°

CMC 0.86° 4,03 83.41° 0.0265" 5.10°

Description: Different superscripts indicate the presence of noticeable differences (p <0.01)

(p > 0.05) to the resulting acidity of yogurt, it is
because of the acidity of the Yogurt is due to the
breakdown of lactose by lactic acid bacteria, not
because of the use of stabilizing material. Gelatin is
also a nonpolar neutral stabilizer that cannot release
or accept protons so that their existence does not
affect nonpolar which has a closed chemical
structure, i.e. it does not have a base functional
group in its side chain so it cannot accept or release
protons and does not affect the acidity of yogurt.

The yogurt pH shows that various stabilizing
materials in the yogurt making process give a very
noticeable effect (p < 0.01) to the resulting pH of
yogurt. The giving of rabbit skin gelatin produces
a higher yogurt pH than the addition of the Arab
Gum and CMC, this is because the value of yogurt
pH is caused by a decrease in the amount of H+
ions triggered by a decrease in the total number of
acids. The concentration of acid contained in the
fermentation product affects the pH value of the
concentration of lactic acid hydrogen ions will
be followed by increasing the concentration of
hydrogen ions so that the pH value decreases, or
vice versa [31].

In general, yogurt has a PH value in the range
0f'4.0 to 4.6 obtained from the fermentation process
by using the cultures of Lactobacillus bulgaricus
and Streptococcus thermophilus with incubation at
a temperature of 43 °C (3 h) [2].

The power of the water belt indicates that the
addition of a variety of stabilizer materials gives a
very noticeable effect (p < 0.01) toward the supply

of yogurt water. Power bunch of yogurt water given
gelatin rabbit skin is higher than the one added
with the Arabic gum or CMC, this is due to rabbit
skin gelatin can increase the connective power
of yogurt water by preventing the occurrence of
hydrogen bonds between the casein molecule and
lactic acid and enhance the hydrophilic properties
of proteins. Gelatin as a stabilizer can also increase
the connective water of yogurt by preventing the
occurrence of hydrogen bonds between the casein
molecules between the casein and lactic acid
molecules, as well as triggering the occurrence of
the casein ion payload and maintaining the bond
between the protein molecules and the negative
casein molecular tendencies to bind with positively
charged lactic acid Through hydrogen bonds can be
prevented [26].

Synergized that the various additions to the
stabilizer have a very noticeable effect (p <0.01) on
the synergy of yogurt, this is because the addition of
rabbit skin gelatin is a stabilizing material to reduce
the synergy as well as a water binder by enhancing
the hydrophilic properties of proteins.

From the viscosity, it shows that various
additives have a very significant effect (p < 0.01)
on the viscosity of yogurt, this is because rabbit
skin gelatin is able to bind water so that the water
molecules are trapped in the gel structure that has
been formed. Water that was previously outside
the granules and free to move, with the emergence
of rabbit skin gelatin becomes unable to move
anymore because it is absorbed and bound to
the gelatin beads so that the state of the solution
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becomes thick, resulting in an increase in viscosity.

4. CONCLUSION

The soaking of acetic acid with a concentration of
up to 5 % will improve the quality of rabbit skin
gelatin. The results of the application of rabbit
skin gelatin as a stabilizer in the manufacture of
yogurt showed that the use of rabbit skin gelatin of
0.8 % provides better yogurt quality compared to
the use with Arabic Gum and CMC (Carboxymethyl
Cellulose).
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