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ABSTRACT

Sheepskin is one alternative to raw materials for producing gelatin. This study aims to compare the
quality of gelatin from sheepskin based on different types of pretreatment solutions used, namely HCI
1,5% solution and NaOH 1,5% solution. Data analysis used t-test to compare two treatment methods.
Yield and protein gelatin there is a difference where the treatment of HCI 1,5% solution is higher than
the treatment of NaOH 1,5% solution. The brighter visual quality of gelatin colour was produced by HCI
1,5% treatment compared to NaOH 1,5% and commercial gelatin treatments. The results of the
microstructure using Scanning Electron Microscopy (SEM) showed that there were still lots of clumps of
protein and cavities in the gelatin NaOH 1,5% and commercial gelatin treatments. Gelatin with HCI 1,5%
treatment showed the best results.
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INTRODUCTION

Gelatin is a type of protein derived from the collagen tissue of the animal skin which has a
high economic value for applications in the food or non-food industry. The gelatin in various
food industries can be utilized as emulsifier, binder, stabiliser, control elasticity (Karim and
Bhat, 2009), and can form a transparent and strong film (Djagny et al., 2001). The gelatin in
the pharmaceutical industry is used as a capsule manufacturer and a tablet binder (Wangtueai
and Noomhorm, 2009).

Gelatin is a multifunctional natural material with a very unique nature that is melting at body
temperature and can form a thermoreversible gel. These two properties are making gelatin
difficult to be replaced by other products. The utilization of gelatin in various industries is highly
determined by the quality of the gelatin, where the quality of gelatin can be determined based
on its physicochemical properties (Mad-Ali et al., 2016). One of the properties of gelatin is
reversible where gelatin can form the soles when heated and when cooled can form the gel
again. Gels are formed due to the hydrogen bonding between the gelatin.

Generally, gelatin is divided into two types, type A and type B, this division is based on the
pretreatment method. Type A usually uses pretreatment of acid solutions, while Type B uses
pretreatment of alkaline solutions. Gelatin type A and type B will produce gelatin quality which
is also different (Zhou and Regenstein, 2006). The use of acidic and alkaline solutions can
help break the collagen helical triple bonds (Amertaning et al., 2019) and produce gelatin
products that have different characteristics (Gomez-guillen and Montero, 2001). Gelatin is a
material that can adapt to the environment wherever gelatin is placed because it does not harm
the body and does not cause toxic (Yue et al., 2015).

Gelatin derived from the skin is usually the result of collagen expression with repetitive
structural motifs, namely Gly-X-Y, where X and Y are usually occupied by proline and
hydroxyproline (Mariod and Adam, 2013). Gelatin which has high-quality proline and
hydroxyproline will reflect the high quality of gel strength, making it easier to be processed into
advanced products for pharmaceutical, food and photography products.
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Gelatin produced from the skin is usually made from cow's skin (Said et al., 2018), Pork
(Sompie et al., 2012), Goat (Mad-Ali et al., 2017), fish (Yang et al., 2019), and Chicken feet
(Mrazek et al., 2019). Sheepskin is one of the alternatives of raw material to producing gelatin.
Sheepskins are found in Indonesia, especially in small animal houses. Usually, sheepskin is
used for the raw material of jackets and skin crackers (Nasr et al., 2013). Sheepskin conversion
to gelatin is a form of diversification of products that must be developed to support the needs
of gelatin as the raw material of gelatin-based on raw material sources. This research
compares the quality of the gelatin skin based on the different types of pretreatment solution
used is the solution of HCl and NaOH solution.

MATERIALS AND METHODS
Raw Material

The material used in this research is the sheepskin obtained from the animal
slaughterhouse in Brebes District, commercial gelatin obtained from a pastry supplies shop in
Tegal District, Aquades, a solution NaOH 1.5% (v/v), and a solution of HCI 1.5% (v/v). Materials
used in a glass beaker, measuring glass, pipette, cutter knife, filter cloth, digital scale, blender,
and plastic tray.

Gelatin Preparation

The sheepskin has been cleared of wool and the rest of the flesh in the wash with running
water. Then cut the skin with a size of + 2 cm and weighed by 200 gr and then moved.
Furthermore, each treatment is performed immersion with a solution of HCI 1,5% (v/v) and a
solution of NaOH 1,5% concentration (v/v) for 4 hours. In the next process is the extraction of
gelatin for 2 hours at 60° C. The extraction process is done by modifying the Immersion method
performed by Hasdar et al., (2019) to soak the skin using aquades with a comparison of 1:3
(skin pretreatment: aquades) placed in the glass beaker then for 2 hours in the hot plate.
Filtering gelatin extract with a filter cloth to separate the skin solids from the solution gelatin
and deodorization. Drying of gelatin solution using an oven with a temperature of 50-60 °c for
1 24 hours (Atma and Ramdhani, 2018). After the drying process is done smoothing sheet
gelatin using a blender.

Total Yield

The yield was obtained from the comparison of the weight of gelatin produced with the
weight of raw materials for wet skin (Kaleli et al., 2017). The yield can be obtained using the
formula :

Dry weight of sheepskin gelatin
Wet weight of sheepskin

Yield (%) = x 100 %

Total Protein

Protein analysis using sheepskin gelatin samples are taken based on the sequence of
replication. Crude protein analysis refers to the method of Semimikro-Kjeldahl (AOAC, 1995).
Samples of gelatin were taken as much as 0.5 g weighed and then inserted into the pumpkin
Kjeldahl 30 ml. Then added 0.9 g K2S0Q4, 40 mg HgO, and 2 ml H,SO.. If the sample weight of
the gelatin is more than 15 mg, it is added 0.1 ml H,SO4 for every 10 mg of organic matter
above 15 mg. Sample of gelatin simmer for 1-1.5 hours until the liquid becomes clear. Then
the solution is inserted into the distillation device and added 10 ml of the solution NaOH 30%.
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The distillation device produces NHs; gas which is then captured by the H3BOs; in the
Erlenmeyer which has been added 3 drops of the indicator (mixture 2 parts red methyl 0.2%
in alcohol and 1 part methylene blue 0.2% in alcohol). The gelatin condensate fluid is then
assigned to the HCI 0.1 N which has been standardized until the condensate changes to grey
colour. Setting blanko using the same method as the sample assignment. The protein value is
derived from the calculation result between the difference in the titration volume and the values
multiplied by the normality of HCI and 0.014, the conversion factor gelatin (i.e. 5.55), the
dilution factor divided by the sample weight multiplied by 100%.

Data Analysis
Data analysis using T test (Kim, 2015) to compare the results of the treatment of HCI 1,5%
and NaOH 1,5% solution

Analysis Mikrostrukur

Gelatin powder with a variation of HCI 1,5%, NaOH 1,5%, and commercial, weighed each
as much as 2 mg. The gelatin sample is analyzed by using the SEM tool (electron Scanning
Microscopies) to determine the morphology of the surface of the gelatin with a size of 1-2 p
m. The analysis is done by magnification up to 5,000 times.

RESULT AND DISCUSSIONS
Colour Visuals

Visually, the appearance of the colour of sheepskin gelatin is a brighter, HCI 1,5% than the
treatment of NaOH 1,5% and commercial gelatin. The colour of the lamb gelatin treatment
NaOH brighter than the commercial gelatin. Colour differences of gelatin are caused by
differences in pretreatment methods (Rammaya et al., 2012), drying methods (Kim et al.,
2020), and raw materials (Kamatchi and Leela, 2016). The colour difference of gelatin must
indicate the difference of quality both physically and chemically, but still can be used as food
raw material or non-food depending on the needs of advanced products to be formed
(Ratnasari et al., 2013). The colour apparition of sheepskin and commercial gelatin powder
can be seen in figure 1.
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Figure 1. The appearance and colour of sheep skin gelatin

Gelatin Yield

Yield is the percentage of the weight of the gelatin obtained from the yield of skin collagen
denaturation (Jaswir et al., 2017). The greater the yield gained, the more efficient the treatment
is applied (Shyni et al., 2014). The skin's gelatin yield is based on the difference in treatment
of pretreatment material can be seen in Table 1 below.
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Tabel 1. Yield sheepskin gelatin treatment HCI 1.5% and NaOH 1,5% treatment

Replication Treatment
HCI 1,5% NaOH 1,5%

1 23,44 % 20,56 %

2 23,35 % 21,07 %

3 24,16 % 20,58 %

4 23,37 % 20,79 %

5 25,21 % 20,09 %

Average 23,91% £ 0,80 20,62 % = 0,36

t count > t table : a difference
t count < ttable : not difference

The average yield of gelatin yield of HCI 1,5% treatment was 23.91 + 0.80 higher compared
to the average gelatin yield of NaOH 1,5% treatment was 20.62 + 0.36. The difference in the
average yield of sheepskin gelatin between treatments is also directly proportional to the
results of the t-test analysis in which the results obtained t count Of 8.357 and t tabie Of 1.860,
which means there is a difference in yield between the sheepskin gelatin HCI 1,5% treatment
and NaOH 1,5% treatment. This difference in gelatin yield shows that the ability of HCI 1,5%
solution is better than the NaOH 1,5% solution in producing sheepskin gelatin yield. A high
percentage of gelatin yield shows that HCI 1,5% treatment is more efficient. The ability of HCI
1,5% solution can change the stability of sheepskin collagen fibres namely triple-helical
molecules to become single strand, while the NaOH 1,5% solution soaking is only able to
produce double chains (Bigi et al., 2004 ), thus causing the amount of collagen produced during
the hydrolysis process to be more by pretreatment with HCI 1,5% solution rather than NaOH
1,5% pretreatment. The conversion of skin collagen to gelatin is strongly influenced by
chemical pretreatment, temperature, heating time and pH (Abdullah et al., 2018).

The yield of type B gelatin from sheepskin in this study is 20.09% -21.07%, slightly lower
than the type B gelatin from goatskin produced by Mad-Ali et al., (2017), 22.1% - 23.1%, and
higher than the research of Bahar et al., (2020) which resulted in a yield of 5.17-10.41%. This
difference in yield is due to differences in the old method of NaOH immersion and
concentration. The percentage of gelatin yield is influenced by several factors such as the type
of raw material, the extraction process, and the pretreatment process (Kittiphattanabawon et
al., 2010). The average yield of type A gelatin from sheepskin produced in this study was
23.91% = 0.80 which is much higher than the average yield of type A gelatin from goatskin
produced in the study of Zilhadia et al., (2018) namely 10.26% + 1.07, the difference in average
yield is due to differences in method and immersion time at the time of pretreatment. HCI
solution is very effective in breaking down triple-helical molecules into single strands in a short
period (Monsur et al., 2014). The length of the immersion process in HCL solution will make a
lot of acid solution into the skin collagen fibrils tissue which eventually collagen fibrils disappear
during the process of extraction with water or hydrolyzed completely to produce less yield
(Kotodziejska et al., 2008).

Protein Content

Gelatin as one type of high-protein biopolymer (Roy et al.,, 2017), obtained from the
hydrolysis of collagen in the skin (Mariod and Adam, 2013). Gelatin, which has a high protein
level, indicates good quality (Derkach et al., 2019). High protein levels in gelatin are expected
to provide additional nutrients to the next processed food products (Baziwane and He, 2003).
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The average value-king of protein levels of sheepskin gelatin with the different treatment of
pretreatment ingredients obtained in this study is presented in table 2 below.

Tabel 2. Protein content (%) sheepskin gelatin HCI 1,5% treatment and NaOH 1,5% treatment

D Treatment
Replication HCI 1,5% NaOH 1,5%

1 90,17 % 85,15 %

2 89,55 % 86,02 %

3 90,38 % 85,36 %

4 90,15% 85,58 %

5 90,91 % 84,79 %

Average 90,29 % + 0,39 85,38 % + 0,46

t count > t table : a difference
t count < ttable : not difference

Based on the results of the average total protein in table 2 it is known that the average
gelatin protein with HCI 1,5% treatment is 90.29% + 0.39 higher than the average NaOH 1,5%
treatment that is 85.38 £ 0.46. The difference in sheep gelatin protein content between HCI
1,5% treatment and NaOH 1,5% treatment turned out to be in line with the results of the t-test
test analysis where the results obtained t count Of 18.112 and t tne Of 1.860 so it can be
concluded there are different levels of protein between treatments, where the average HCI
1,5% treatment is higher compared to the NaOH 1,5% solution treatment. The use of NaOH
1,5% solution as a pretreatment is not able to produce high protein levels when compared with
the use of HCI 1,5% solution. Strong acid solutions usually have a better effect on producing
gelatin protein (Ahmad and Benjakul, 2011). NaOH 1,5% solution can only hydrolyze triple
helix from sheepskin collagen to double helix, while HCI 1,5% solution can convert triple helix
from sheepskin collagen into a single strand. The change in skin collagen to gelatin is largely
determined by the ability of pretreatment chemicals (Zhang et al., 2006).

Protein gelatin of sheepskin type A and type B produced in this study is better when
compared with the results of the study of Zarei et al., (2019) which is 18.90% * 0.27 using
protease enzymes as pretreatment material. The average level of gelatin protein in sheepskin
type Ain this study is higher when compared with the results of research Zilhadia et al., (2018)
which produces an average level of goatskin protein that is 86.58%, this is caused by
differences in raw materials, methods pretreatment and duration of soaking in HCI solution.
Long immersion time and pretreatment material concentration cause collagen fibres to shrink
and break into irregular structures so that they undergo a perfect dissolution process during
the process of hydrolysis of skin collagen (Mulyani et al., 2017).

The average protein content of type B sheep skin protein in this study was 85.38% + 0.46
smaller than the research of Said et al., (2011) which produced type B goat skin gelatin using
a solution of Ca(OH); as a pretreatment material and performs three stages of extraction to
produce 91.63% -93.60% protein. Three stages of extraction are carried out to re-hydrolyze
the collagen bonds that are still trapped in the skin due to not being completely loosened by
an alkaline solution. The small amount of protein in this study was caused by 1.5% NaOH
solution which was only able to change the triple helix bond of sheepskin collagen to double
helix. Protein levels can be higher by increasing the time of immersion and replacing the
solution with new ones periodically during the immersion. So that NaOH 1,5% solution can
change the triple helix bond of sheepskin collagen into a single strand.
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Gelatin Microstructure Analysis

SEM (Scanning Electron Microscopy) analysis was used to look at the morphology of the
surface of sheepskin gelatin. The morphological forms of the three sheepskin gelatin samples
were each seen in the same magnification of 5000 x. In Figure 2 below.

\ edas’
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Gelatin Commercial Gelatin HCI 1,5 % Gelatin NaOH 1,5 %

Figure 2. Microstructure sheepskin gelatin of HCI 1,5% treatment, NaOH treatment 1,5%, and commercial gelatin

In figure 2. Shows the surface of the sheepskin gelatin layer with HCI treatment is smoother
and flat compared to gelatin treated with NaOH and commercial gelatin, but there is still a lump
of protein. Commercial gelatin also has cavities on most surfaces as well as on sheepskin
gelatin NaOH treatment. When linked between gelatin microstructure with protein quality and
yield, it can be concluded that high yield will produce a high protein and have better
microstructure quality. The quality of gelatin morphology is closely related to the quality of
viscosity (Nuamsrinuan et al., 2015) The quality of gelatin morphology is also influenced by
cross-linking that occurs in gelatin (Gaspar-Pintiliescu et al., 2019).

CONCLUSION

Yield and protein gelatin of sheepskin with HCI 1,5% pretreatment treatment have higher
quality than NaOH 1,5% pretreatment treatment. Brighter visual colour of gelatin was produced
by HCI 1,5% pretreatment treatment. The flat and dense microstructure is also produced by
HCI 1,5% pretreatment treatment.
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