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Abstract: This study aims to find out the effect of hydrochloric acid curing concentration on the characteristics 
of rabbit bone gelatin and determine the level of hydrochloric acid concentration for the soaking process to 
produce the best characteristics of rabbit bone gelatin. The material used was 50 kg of Rex rabbit bones 
obtained from rabbit farms, HCl 4, 5 and 6% and distilled water. The rabbit skin was soaked in hydrochloric 
acid (4, 5 and 6%) for 4 d as treatment and replicated three times. Gelatin extraction was performed three 
times at temperatures of 65, 75 and 85°C for 4 h each time and the results obtained were filtered through 
filter paper. The filtrate was concentrated at 50°C for 5 h. The concentrated filtrate was then poured into a 
tray before drying in an oven at 50°C until dry. Milling was carried out until it became gelatin powder. This 
study used a completely randomised design with a unidirectional pattern, and if there was a significant 
difference, continued with Duncan’s multiple range test. The results showed that the rabbit bone gelatin yield 
was between 6.18-8.52%, moisture 8.08-8.45%, ash content 8.15-10.93%, pH 3.85-4, protein content 
57.09-62.84%, fat content 0.04-0.27%, gel strength 74.47-129.09 bloom, viscosity 3.06-4.26 cP, thick point 
10-12°C, melting point 33-35°C and the molecular weights were 85, 120, and 212.5 kDa. The characteristics 
of rabbit bone gelatin still meet the Standar Nasional Indonesia gelatin range. Curing treatment with 6% HCl 
gave the best gelatin characteristics.
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INTRODUCTION

Currently, the processing industry is increasingly pushing for the introduction of more attractive products such as 
ready-to-eat and ready-to-cook, among others, including rabbit meat, which is mostly sold as whole carcasses or 
pieces (Petracci and Cavani, 2013). Therefore, the implementation of management planning and strategy as well as 
the continuous improvement of production and efficient use of by-products has also become a major task for the 
rabbit meat industry. It is further explained that for this implementation it is necessary to analyse the strengths and 
weaknesses of the main factors regarding the use of rabbit meat for the manufacture of further processed products. 
It is desirable to process all by-products into valuable products for human food, pet food, animal feed, medicine or 
fertiliser, and more recently for biodiesel manufacture (Mohan and Long, 2021).
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The amount of rabbit bone waste can be seen from the estimation of meat consumption from supermarkets, shops 
and home consumption to be calculated (Petracci et al., 2018). If the amount of rabbit meat consumed increases, the 
number of bones will also increase, which will pose a new problem for the rabbit meat-producing industry.

Rabbit bone as waste is a potential source of gelatin that can increase its value, but has not been optimally explored. 
Bone waste is usually crushed and used as an additional ingredient in animal food.

Gelatin is a type of protein obtained from natural collagen found in skin, bones and connective tissue. Gelatin is 
produced by extracting and hydrolysing collagen. The extraction and hydrolysis processes lead to denaturation of the 
triple helix collagen arrangement protein into a single chain by combining with three peptide bonds to produce gelatin 
compounds (Panjaitan, 2016). Indonesia has a high demand for gelatin, especially as an ingredient for both food 
and non-food products. Gelatin is commonly used in the pharmaceutical, cosmetic and food industries as a foaming 
agent, binder, stabiliser, gelling agent and emulsifier (Huda et al., 2013). Gelatin is also widely used as a wrapper for 
food that can be eaten (edible film), bioplastic or biodegradable plastic.

Bioplastics are plastics that can be used like conventional plastic, but are biodegradable by the activity of 
microorganisms into water and carbon dioxide gas after being used up and discharged into the environment. 
Bioplastics are made from nature and can return to nature, including plastic materials that are environmentally 
friendly (Sinaga et al., 2014).

One type of biodegradable plastic is made from starch as raw material. Starch-based bioplastics are brittle and easily 
damaged when subjected to a load. One way to overcome this problem is by adding a plasticiser that reduces the 
stiffness of the polymer material. One of the natural ingredients that can function as a plasticiser is gelatin.

Pork and beef are the common sources of gelatin that are continuously explored. Other sources of gelatin are poultry, 
marine animals and insects. Gelatin extracted from bones and feet of poultry and fish have similar characteristics to 
pork gelatin (Miskah et al., 2010; Jannah et al., 2013). The functional group of catfish bone gelatin has the same 
structure and quality as commercial gelatin (Permata et al, 2016). The same study was conducted for iridescent shark 
fish bone gelatin (Atma et al., 2018) and with its duck bone gelatin (Khirzin et al., 2019).

Indonesia, especially in Magetan District, has abundant potential for rabbit bones every day. At least 400 rabbits are 
slaughtered for consumption purposes. The value of rabbit bones as a basic ingredient for gelatin is unknown in the 
Magetan District due to the lack of information distributed on the subject. The 30% protein content of goatskin in 
their research is a source of collagen protein that has the potential to produce protein derivative products, including 
bioactive peptides (Hakim et al., 2021). The protein content in bones is 33% (Herniawati, 2008), meaning that rabbit 
bones are a source of collagen protein which can be made into derivative products such as gelatin. When collagen 
is treated with acid or base followed by heat, the fibrous structure of collagen is broken down irreversibly to produce 
gelatin (Zhou and Regenstein, 2005). Acids can convert triple-helical collagen fibres into single chains, whereas 
alkaline solutions are only able to produce double chains (Ward and Court, 2009).

The use of hydrochloric acid in different concentrations as a solvent to produce gelatin from rabbit bone has not been 
reported. Therefore, research into the production and characterisation of gelatin produced from rabbit bone using 
a hydrochloric acid soaking solution needs to be conducted. The aims of this study are to find out the effect of the 
different concentrations of hydrochloric acid immersion solution (4, 5 and 6%) on the characteristics of rabbit bone 
gelatin.

MATERIALS AND METHODS

Materials

The material used in the study was the bones of Rex rabbit isolated from 50 kg of rabbit obtained from the Republic 
AE farm, in Magetan District, East Java Province, Indonesia. The chemicals used for curing were hydrochloric acid 
(HCl) at 4, 5 and 6% and distilled water. The tools used in this work included knives, analytical scales, water baths, 
buckets, glassware, thermometers, ovens, filter paper, Viscosimeter, Universal Testing Machine, Lovibond grinder 
and cooler.
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Experimental design

The study used a completely randomised design with a unidirectional pattern, applying three different concentrations 
of hydrochloric acid curing agents as treatment, at 4, 5 and 6%, and was replicated three times.

Rabbit bone preparation

Collagen extraction was started by boiling the raw materials to remove the remaining meat. Rabbit bones were 
then cut into 2-3 cm, weighed and then washed with running water at pH 7. The bone was then soaked in 4, 5 
and 6% hydrochloric acid for 4 d and neutralised with water at pH 7 at stratified temperature of 65, 75, and 85°C, 
respectively, for 4 h. The extracts were filtered through filter paper. The filtrate was then concentrated at 50°C for 5 h. 
The filtrate was then poured into a tray and dried in an oven at 50°C. The dry material was then milled. The process 
sequence is shown in Figure 1.

Gelatin yield weight determination

The weight of gelatin yield was calculated according to the method of (Giménez et al., 2005) by dividing by the weight 
of extracted rabbit bones multiplied by 100%.

Figure 1: Rabbit bone gelatin preparation flowchart.
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Chemical composition analyses

Chemical compositions gelatin extracted from rabbit bones were analysed for its moisture, fat, protein, and ash 
content using the method of AOAC (2012).

Gelatin pH measurement

The gelatin solution with a concentration of 6.67% (w/w) was prepared with distilled water before measuring the 
acidity of gelatin. The gelatin solution was heated to 70°C and homogenised with a magnetic stirrer, then the degree 
of acidity was measured at room temperature with a pH meter (British Standard 757, 1975).

Viscosity analysis

Gelatin solution at 6.67% concentration was boiled in a water bath and continuously stirred up to 60°C. Viscosity 
was measured using a Brookfield viscometer (Zhengzhou Nanbei Instrument Equipment Co., Henan, China). A spindle 
was previously heated to 60°C and then installed in the Brookfield viscometer. The spindle position in the hot solution 
was set accurately, then the viscometer was turned on and the temperature of the solution was measured. When the 
solution temperature reached 60°C, the viscosity value was read through the viscometer at a scale of 1-100. The 
reading was done after 1 min of full rotation 2 times for spindle nº 1.

Gel-strength measurement

The strength of the gel was determined according to Liu et al. (2009), using a Universal Testing Machine (Zwick, 
Ulm, Germany). Gelatin samples at a concentration of 6.67% w/v were dissolved in distilled water at 60°C. The 
solution was stirred until the gelatin was solubilised completely. The solution, in dimensions of 5 cm in diameter and 
6 cm in height, was stored at 5°C for 16-18 h. The gelatin sample container was placed right at the bottom of the 
plunger (with a diameter of 13 mm) for the testing process. The measurement was conducted at a temperature of 
10°C with a plunger speed of 10 mm/min and a depth of 4 mm. The gel strength value calculation was expressed in 
bloom=Fmax (g/mm2)×12.7 (a surface area of the needle).

Gelling point measurement

Gelatin solution at a concentration of 6.67% (w/w) was prepared with distilled water in a 15 mL volume test tube 
connected to a Hanna digital thermometer sensor. The sample was lowered in temperature slowly by placing it in 
a container with crushed ice. The gelling point was determined when the sensor could lift the gel in the test tube 
(Suryaningrum and Utomo, 2002).

Melting point measurement

Gelatin solution at a concentration of 6.67% (w/w) was prepared with distilled water. Samples were incubated at 
100°C for 17±2 h. Melting point measurements were carried out by heating the gelatin gel in a water bath. On the 
top of the gelatin gel, the buckwheat is placed, and when the buckwheat reaches the bottom of the gelatin gel, the 
temperature is determined as the melting point of the gelatin. (Suryaningrum and Utomo, 2002).

Molecular weight distribution determination

The distribution of molecular weight was determined according to the method of Laemmli (1970) with sodium 
sulphate dodecyl polyacrylamide gel electrophoresis (SDS-PAGE) using Atto Pugeran AE 6531 (Atto, Tokyo, Japan). 
The gelatin sample was diluted with sterile distilled water and mixed. The mixtures were centrifuged at 3000 rpm 
for 10 min at room temperature. Samples and supernatants were mixed at the ratio of 1:1, and denaturation was 
conducted at 100°C for 5 min before cooling at room temperature. The gelatin samples at the volume of 10 µL were 
loaded into 12% resolving gel and a 5% stacking gel. The gel was then stained with Coomassie Blue.
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Data analysis

If there was a significant difference, analysis was continued with Duncan’s multiple range test (DMRT) according to 
Steel and Torrie (1993). The statistical significance level was set at P<0.05. The statistical software package SPSS 
15.0 (SPSS, Inc., Chicago, IL, USA) was used for these data analyses, while the molecular weight data were analysed 
descriptively.

RESULTS AND DISCUSSION

The physical and chemical properties of gelatin produced from rabbit bones are presented in Table 1. The higher 
the percentage of HCl, the higher the yield of gelatin. The average gelatin yield was 6.25±0.11% to 8.42±0.43%. 
Statistical analysis showed that the gelatin yield was significantly different between treatments of 4% (6.25±0.11), 
5% (7.49±0.16) and 6% (8.42±0.43).

Type A gelatin can be extracted using acids such as HCl, H2SO4. Acidic extraction is considered more effective than 
base extraction and produces higher yields. This is a standard method that produces halal gelatin (Yudhistira et al., 
2019). Variations in acid concentration also affect the ash content and moisture of chicken leg bone gelatin, while 
the immersion time affects the viscosity value (Huda et al., 2013). Moreover, the acid concentration used in the 
demineralisation process greatly determines the quantity and quality of gelatin (See et al., 2015).

The table shows that the higher the HCl concentration, the more gelatin was obtained. This is because the higher 
the HCl concentration, the easier it is to convert the collagen into gelatin. The yield of gelatin extracted from catfish 
bone hydrochloric acid increased along with the increasing HCl concentration until it reached the peak and decreased 
again, even though the HCl concentration was increased (Permata et al., 2016).

Statistical analysis showed a significant difference in gelatin yield among treatments. This indicated that increasing 
the concentration of HCl affected the gelatin yield. This result was in line with the research conducted by (Huda et al., 
2013) in that the greater the concentration in the HCl solvent, the higher the yield of gelatin produced. The increase 
in gelatin yield was because the HCL reacted with calcium in the bones and caused the calcium salt in the bones to 
dissolve. HCl is a strong inorganic acid that produces more hydrogen ions, which causes the dissolution of intra and 
intermolecular cross-linked collagen (Mulyani et al., 2017). The triple-helical structure of collagen turns into random 
coils, resulting in higher gelatin yields.

The treatment of HCl acid concentration in the production of rabbit bone gelatin resulted in a significant effect 
on moisture, ash content and gelatin fat content (P<0.05). However, there was no significant effect on protein 
content and gelatin pH. The average moisture of gelatin was 8.42±0.06-8.08±0.03%, ash content was 
8.23±0.07-10.87±0.06%, and the average ash content decreased with increasing HCl percentage; fat content was 
0.03±0.01-0.24±0.04%, while the average protein content was 57.63±0.01-62.81±0.025% and the pH of gelatin 
was 3.88±0.01-3.95±0.01%.

The percentage of HCl that binds to 6% resulted in a decrease in moisture, as strong acids have a greater ability to 
hydrolyse collagen into shorter gelatin peptides, so that during drying, the surface area becomes wider, causing more 
water evaporation. The moisture of gelatine produced in this study was between 8.06-8.47%, which still met the SNI 
1995 (National Indonesian Standard 1995), which required a maximum of 16%.

Table 1 shows the ash content of rabbit bone gelatin, which is somewhat higher than that of SNI 1995, where the 
maximum is 3.25%. This result indicated that the mineral content of rabbit bone gelatin was quite high. The results 
of analysis for Ca content of rabbit bone gelatin was low (29.41%), because the rabbit bone as a source of gelatin 
is rich in calcium content. The more the HCl concentration was increased, the lower the ash content. This is due to 
the reaction between HCl and calcium phosphate of bone produced calcium salts that dissolved during this reaction 
and softened the bones. The higher the concentration of HCl, the more dissolved calcium salts caused the mineral 
content of rabbit bones to decrease during extraction. The decrease in ash content indicates the absence of inorganic 
salt content in the gelatin produced during pre-treatment with acid (Ahmad and Benjakul, 2011). In line with that, 
Wardhani et al. (2017) also reported that the ash content was affected by the demineralisation process during gelatin 
extraction from fish scales, and this content process was reduced by using NaCl and NaOH.
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Table 1: Physical and chemical properties of rabbit bone gelatin with curing percentage of HCl.

Parameters Replay
Hydrochloric acid percentage

4% 5% 6%
Yield 1 6.18 7.28 7.95

2 6.38 7.58 8.79
3 6.20 7.25 8.52

Total 18.76 22.21 25.26
Average 6.25±0.11a 7.40±0.16b 8.42±0.43c

Moisture (%) 1 8.47 8.43 8.08
2 8.35 8.45 8.12
3 8.44 8.42 8.06

Total 25.26 25.30 24.26
Average 8.42±0.06a 8.43±0.02a 8.08±0,03b

Ash (%) 1 10.93 9.14 8.15
2 10.81 9.19 8.26
3 10.88 9.15 8.28

Total 30.62 27.48 24.69
Average 10.87±0.06a 9.16±0.03b 8.23±0.07c

Fat (%) 1 0.03 0.06 0.20
2 0.04 0.05 0.24
3 0.03 0.05 0.27

Total 0.10 0.16 0.71
Average 0.03±0.01a 0.05±0.01a 0.24±0.04b

Protein (%) 1 57.82 59.70 63.04
2 58.09 60.66 62.84
3 57.97 60.51 62.55

Total 172.88 180.87 188.43
Average 57.63±0.14a 60.29±0.52a 62.81±0.25a

pH 1
2
3

3.88
3.90
3.88

3.90
4.00
3.80

3.94
3.95
3.95

Total 11.66 11.79 11.84
Average 3.89±0.01a 3.90±0.10a 3.95±0.01a

Viscosity (cP) 1 3.06 3.42 4.20
2 3.08 3.47 4.24
3 3.06 3.44 4.26

Total 9.23 10.33 12.27
Average 3.07±0.01a 3.44±0.03b 4.23±0.03c

Gel Strength (Bloom) 1 75.00 99.17 128.23
2 74.47 97.30 129.09
3 74.91 98.59 127.02

Total 224.38 295.06 384.34
Average 74.79±0.29a 98.35±0.96b 128.11±1.04c

Gelling Point (°C) 1
2
3

10
10
11

11
10
11

12
11
12

Total 31 32 35
Average 10.33±0.58a 10.67±0.58a 11.67±0.58b

Melting Point (°C) 1 33 33.5 35
2 33 34 34
3 33 33 34

Total 99 100.5 103
Average 33.00±0.00a 33.50±0.50b 34.33±0.58b

Different superscripts in the same row and column indicate significant differences (P<0.05).
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The fat content of rabbit bone gelatin in this current study ranged from 0.03 to 0.1%, which was much lower than that 
stipulated by Standar Nasional Indonesia (SNI) 06-3735-1995, which is a maximum of 5%. The HCl concentration 
gave a significant effect on the fat with (P<0.05). The good quality of gelatin is indicated by the low-fat content (Said 
et al., 2012). The low-fat content is because the bone that is used as a gelatin source contains 66.4% of minerals.

It was also influenced by the time and temperature used during extraction. The extraction temperature in this study 
used a stratified temperature of 65, 75, and 85°C for 4 h, respectively. The longer the heating time, the lower the fat 
content, as unsaturated fatty acids will be oxidised by heat and decomposed into shorter carbon chains that make 
them more soluble. The duration of boiling and high temperatures are thought to be able to optimally separate the fat 
content in the bones, so the resulting gelatin contains low fat.

The protein content of rabbit bone gelatin in this study ranged from 57.82 to 62.84%. The greater concentration of 
HCl treatment resulted in higher protein content. The greater the concentration of HCl, the stronger it is in breaking 
hydrogen bonds and opening the collagen fabric, so more collagen is converted into gelatin. Protein content in gelatin 
can also be influenced by the quality of ossein produced during the demineralisation process (Jannah et al., 2013).

The protein content of gelatin extracted from rabbit bones in this study was lower than that extracted from chicken 
bones (Jannah et al., 2013), i.e., 79.66-85% protein for free-range chicken bone gelatin and 78.58-86.27% for 
broiler chickens. The low protein content may be related to the protein content of bones as the raw material, which 
is 24%. Ward and Court (2009) stated that the protein content of gelatin varies depending on the species of animal 
used as raw material, the source of collagen and the type of collagen. Meanwhile, according to Choi and Regenstain 
(2000), the quality of gelatin depends on the source of the raw material, the species or connective tissue extracted 
and the method used to produce it. The low levels of this protein can also be because not all the collagen has been 
separated from bone tissue during the mineralisation.

The pH value of the rabbit bone gelatin in the study ranged from 3.80 to 4. That met the standard for type A gelatin, 
since the acidic gelatin was 3.8-5.5. The pH value of the extracted gelatin did not meet the SNI standard, namely 4.5-
6.5. The low pH value was achieved due to the use of HCl as a strong acid. During demineralisation, the development 
of collagen (ossein) occurred, causing the high level of HCl to be absorbed into the expanding collagen and trapped 
in a network of collagen fibrils. When neutralised by washing, some HCl remained, thus affecting the acidity of the 
resulting gelatin.

The physical properties of gelatin produced from rabbit bone gelatin with HCl percentage treatment are also presented in 
Table 1. Statistical analysis of the physical properties of rabbit bone gelatin showed significant differences in gel strength, 
density point and melting point. The higher percentage of HCl resulted in the greater physical properties of gelatin. 
The average gelatin viscosity was 3.07±0.01-4.23±0.03 cP, gel strength was 74.79±0.29-128.11±1.04 Bloom, 
thickness point was 10.33±0.05-11.67±0.58°C, and melting point was 33.00± 0.00-34.33±0.58°C.

The viscosity value of rabbit bone gelatin complies with the requirements of the 1995 SNI, namely 2.5-5 cP. The 
higher the concentration of HCl up to 6%, the higher the gelatin viscosity, as the higher acid concentration affects the 
collagen structure. The more swollen and more open amino acid chain structure caused the release of more amino 
acid chains, thus increasing the viscosity value. The viscosity value is directly proportional to the protein content. 
Santoso et al. (2015) explained that the protein in gelatin is highly influential on the formation of the gel. The higher 
the protein level, the greater its ability to form a gel and increase the viscosity.

The increase in viscosity value is influenced by the molecular structure of amino acids that make up the gelatin 
protein. The longer amino acid composition will increase the gelatin viscosity value (Bahar et al., 2018). Further 
explained, the difference in curing and extraction time affected the viscosity of gelatin. The increased viscosity was 
influenced by the molecular structure of amino acids that make up the gelatin protein. The longer the amino acid 
chain, the more the gelatin viscosity increased.

The results of this study showed that the viscosity ranged from 3.06 to 4.26 cP. These results were similar to those of 
(Pertiwi et al., 2018), who reported 3.83 cP for iridescent shark fish bones, and those of (Darwin et al., 2018), who 
found 2.68-4.74 cP for tilapia fish bones.

The gel strength values obtained in this study ranged from 74.47-129.09 Bloom. The gel strength of rabbit bone 
gelatin still met the GMIA (2012) range, which is 50-300 Bloom and is classified as gelatin with low gel (<150 Bloom) 
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(Rahman and Jamalulail, 2012). The difference in the HCl concentration significantly affected the gel strength; this 
was because due to the increasing concentration of acid, the hydrolysis went well and the heating process damaged 
the gelatin, forming a gel structure (Hafsari et al., 2018)

Gelatin gel formation is influenced by several factors, including pH, temperature and concentration of the curing 
agent (Tazwir et al., 2014). The results showed that the greater the HCl concentration, the higher the value of the gel 
strength. The increased concentration of HCl increased the termination of the amino acid polymer chain which caused 
large amounts of collagen to be converted to gelatin, which also caused the gel strength to increase. According to 
Kharim and Bath (2009), the concentration of curing agents affects the strength of gelatin gel. High gel strength is 
related to the high molecular weight of the peptide. Sinthusamran et al. (2014) explained that gelatins with different 
molecular weight distributions and amino acid compositions have different gel strengths.

The gelling point of gelatin increased (T1=33.00°C, T2=33.50°C, and T3=34.33°C) along with the increase of 
HCl concentration, as well as the melting point. The increase in HCl levels caused more collagen to be converted 
into protein during extraction. High levels of protein determine the content of amino acids such as proline and 
hydroxyproline. Eysturskard et al. (2009) stated that the higher the proline and hydroxyproline, the higher the gelling 
point of gelatin, and it is proportional to the protein content of gelatin. Zulkifli et al. (2014) also explained that the gel 
point of tuna bone is higher due to the increased protein content with an increase in the volume of vinegar.

The melting point of gelatin in this study ranged from 33-35°C, lower than commercial gelatin, which was 37°C, but 
still in the Food Chemical Codex (1996) range, which was below 35°C. Gelatin can also melt in the mouth.

The analysis of the molecular weight of rabbit bone gelatin using SDS-PAGE is shown in Figure 2. The distribution of 
molecular weight increased along with the increase in HCl concentration. Figure 2 shows the molecular weight of T1 
is 85 kDa, T2=120 kDa, T3=212 kDa.

The molecular weight of gelatin from rabbit bone that was determined by the SDS-PAGE method is presented in 
Figure 2. The gelatin protein band seemed to be thin and faint. The T1, T2, and T3 treatments were using HCl at 
concentrations of 4, 5 and 6% respectively, the extraction temperature was 65°C, and was then increased to 75°C 
and 85°C. After 4 h of extraction of T1, T2 and T2 treatments, proteins were generated with molecular weights of 
85, 120 and 212.5 kDa, respectively, while that of commercial gelatin was 225 kDa. These results are different from 
those of Mahmoodani et al. (2014), who found that the gelatin extracted from catfish bone using hydrochloric acid 
resulted in a protein with a molecular weight of >97-120 kDa and indicated as α bonds protein, while β and γ bonds 
were between 200-300 kDa.

Figure 2: Results of gel electrophoresis of rabbit bone gelatin. M=Marker, T1=immersion with 4% HCl, T2=immersion 
with 5% HCl, T3=immersion with 6% HCl, GK=commercial gelatin.
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The protein pattern generated from the T3 treatment showed a high molecular weight of 212.5 kDa. This gelatin 
protein is a β sheet protein where the molecular weight is between 160-250 kDa, while the T1 and T2 treatments 
generated protein with a molecular weight of 97-120 kDa as α sheet group protein.

Figure 2 shows that the higher the concentration of HCl, the greater the molecular weight, because of the greater 
hydrolysis of collagen, and the longer cleaved polypeptide. This is seen through the increase in melting point, 
thickness point, viscosity and gel strength, along with the increasing of HCl concentration and decreasing of moisture. 
A large molecular weight in this result indicated there was more cross-linking and less water binding.

The results of the study were similar to those of (Hardikawati et  al., 2016), where a similar molecular weight 
(85-212.5 kDa) of gelatin proteins was obtained from the skin of broiler chicken using citric acid and NaOH as 
curing treatment. Different sources of gelatin and different curing treatment resulted in different molecular weights 
of gelatin proteins. The iridescent shark fishbone treated with HCl and NaOH resulted in 116-200  kDa gelatin 
proteins (Mahmoodani et al., 2014), while the iridescent shark fishbone with citric acid pre-treatment resulted in 
38-162 kDa gelatin proteins (Pertiwi et al., 2018), iridescent shark fishbone with pineapple waste treatment resulted 
in 75-225  kDa gelatin proteins (Atma et  al., 2018), and iridescent shark fishbone with 0.1 M NaOH immersion 
resulted in 25-200 kDa gelatin proteins (Nuryanto et al., 2018).

CONCLUSION

The results of the production of rabbit bone gelatin pre-treated with HCl concentrations at 4, 5 and 6% for 4 d and 
extracted at a temperature of 65, 75, and 85°C, respectively, for 4 h each showed the gelatin with the characteristics 
that still met the requirements of SNI 06-3735-1995. The gelatin with the best characteristics is gelatin produced 
using a 6% HCl treatment with a yield of 8.42%, moisture of 8.08%, ash content of 8.23%, fat content of 0.24%, pH 
of 3.95, protein content of 62.81%, gel strength of 128.11 Bloom, viscosity of 4.23 cP, gelling point of 12°C, melting 
point of 35°C and a molecular weight of 212.5 kDa.

This characteristic of rabbit bone gelatin has potential as a raw material for the manufacture of bioplastics or 
biodegradable plastics which will be destroyed by microorganism activity. Bioplastics from rabbit bone gelatin are 
environmentally friendly plastics.
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