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Abstract: This purpose of this study was to determine a proximate level of bluefin tuna fish bone as gelatin 

processing byproduct has been done by the Research and Development of East Nusa Tenggara province. The 

solvent used is 3% palm acid, 3% hydrochloric acid and compared with the control. The data were processed 

using variance analysis (ANOVA), if there are differences among the treatments then continued with Duncan 

test using software SPSS.22. The results indicated that proximate level of residual bones affected by gelatin 

processing. The proximate levels include the levels of protein, fat, water, ash and carbohydrates respectively in 

TO is as follows 9.65%, 28.88%, 5.82%, 54.79% and 0.853%. In TA was 10.23%, 27.24%, 8.67%, 53.53% and 

0.32%, while the fresh tuna fish bones contain protein content of 9.45%, 26.57% fat content, moisture content 8 

, 80%, 55.14% ash content and carbohydrate content of 0.037%. Residual bones of gelatin processing are rich 

with ash content, so be potentially be processed into the bone meal as a source of minerals. 

Keywords: Proximate level, Residual tuna fish bone of gelatin processing. 

 

I. Introduction 

Tuna is a large pelagic fish are found in all waters, including waters of East Nusa Tenggara province. 

Tuna fishing region the majority are in the Pacific Ocean and the Indian Ocean. Particularly in Indonesia, tuna 

fish habitat was encountered on the southern side of the island of Java, combed to the eastern part of Indonesia. 

For example, bluefin tuna species were encountered up to the waters of East Nusa Tenggara (NTT). These fish 

are generally used for the production of canning and freezing, either whole or in the form of frozen loin. 

Products frozen tuna mostly only use the meat, while the remnants of other uses such as heads, fins, and bones 

have not been used optimally, so the potential to contaminate the environment for fishery products are 

perishable products and foul (perishable) (Riry et al., 2013). 

In response to the Agency for Research and Development (BPPD) NTT province has been doing 

research in the fiscal year 2016 about waste treatment tuna fish bones into gelatin using shredded material 

(hydrolysis) organic. Based on these results, in addition to producing gelatin as the main products, by-products 

obtained potential for processing into products economical, among other fish bone oil, solvent and remaining 

shredded tuna fish bones. Notwithstanding the provisions CCRF (Code of Conduct for Responsible Fisheries), 

the business processing of fishery products must be made more optimal and environmentally friendly (Agustini 

et al., 2011). 

Research conducted by Kantun et al. (2015) demonstrated that chemically tuna loin potentially solid 

waste is processed into food diversification. According Trilaksani et al. (2006) Bone Fish is one form of waste 

from the fish-processing industry which contain calcium most among the body parts of fish, because the main 

element of fish bones are calcium, phosphorus, and carbonate, so that the bones of tuna remainder of the 

processing of gelatin, still has the potential to be utilized as other products as a source of calcium. In food in 

general levels of phosphorus (P) never deficiency, but rather levels of calcium (Ca) is often deficient. 

Utilization of calcium powder can be applied to the various types of food and non-food products. 

Considering fish and other animal food is one determinant of the balance of nutrients to form a pattern of ideal 

consumption, as measured by a score of Dietary Pattern Hope (PPH) (Baliwati and Iqbar, 2014), so before it is 

processed into other products, basic knowledge should be known is the chemical content in the form of 

proximate levels. Various ways postharvest processing is done to produce a processed product diversification 

and to improve the nutritional (Haryati et al., 2006; Desniar et al., 2009). 

Been many studies of bone proximate content of fresh tuna and other fish, as has been done by Bykov 

(1983) tuna fish bones contain water 56.4%, 11.4% ash, 17.5% protein and 12.5% fat , Nurilmala et al. (2006) 

explains that the water content of tuna fish bones for 12.57%, ash content of 52.36%, 26.02% protein content 

and fat content of 8.01%. Fishbone used as a source of calcium in processed products (Kusumaningrum and 

Asikin, 2016). However, information about the content of the bone proximate the tuna as the rest of the 

manufacture of gelatin is not known, but according to Purwaningsih et al., 2014; Jacoeb et al, 2015 Chemical 

composition of fish affected by the manufacturing process, so the researchers felt the need to do research with 

the aim to determine the chemical content in the form of bone proximate levels of bluefin tuna rest of the 

manufacture of gelatin. 
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II. Materials And Methods 
Materials and Tools 

The materials used are the bones of tuna which is the remainder of the fillet processing by private 

companies in the district of Kota Kupang Alak. The tools used in this study are digital scales, bottle size 5-liter 

jerry cans, glass funnel, filter cloth, glass jars, hot plate, glass Bekker size of 1000 ml, 1000 ml Erlenmeyer size, 

funnel, evaporation tools, non-stick pan.  

Research Methods 

Manufacture of gelatin includes three stages, namely raw material preparation, soaking and stage of the 

crop using the procedure Istiqlaal and Darmakusuma (not publication). The marinade solution used was 3% 

hydrochloric acid (inorganic) and ejection acid 3% (organic). 

Analysis Procedures 

The research design uses a completely randomized design (CRD) of the factors that consisted of three 

treatments, bone leftover marinade using HCl (TA), Acid Lontar (TO) and fish bones untreated (TS), each 

treatment was repeated 3 (three times. Tuna fish bone proximate analysis using AOAC method (2005) to 

determine levels of protein, fat, water, ash, and carbohydrate. The data obtained were processed using analysis 

of variance (ANOVA), and if the results show no significant difference, then continued with Duncan test. The 

data were processed using SPSS.22 application. 

 

III. Results And Discussion 
Protein levels 

Based on the analysis, there were significant differences in protein content between treatments. 

Although a solution of hydrochloric acid is a strong acid with the ability to hydrolyze collagen into gelatin, but 

it turns out the TA protein content higher than TS and TO. 

 

 
Figure 1. Average value of tuna fish bone protein levels 

 

Based on dry weight, gelatin consists of 98-99% protein (Keenan in Rush, 2004). Wiratmaja (2006) 

gained the largest chemical levels in the gelatin from the bones of tuna is a protein of 91.01%. The protein 

content is closely related to the percentage of other chemical levels, meaning that any changes in the levels of 

misspent only then will affect the value of the percentage in other chemical levels. Their non-component 

proteins such as fats and minerals will reduce the percentage of protein content. There is an inverse relationship 

between protein and water content, the higher the protein content of the lower water content (Buckle et al, 

1987). This is according to the results of research Nurjanah et al. (2005) in which the protein levels in the blood 

clam meat increased from 19:48% to 76.00%. Increased levels of this protein caused by the decrease of water 

content in the sample observations from 74.37% to 0%. from wet to dry conditions. 

The protein content in this study both treatment TS, TO and TA is lower than the levels of protein in 

the meat fresh tuna 23.2% Wahyu (2011), Wellyana et al. (2013) gained 20.64%, Nurilmala et al. (2006) gained 

26.02% in the bones of tuna, Kantun et al. (2015) obtain the protein content of the solid waste tuna ranged from 

14.32 to 16.41%. In addition to processing, there are other factors which affect protein content as described by 

Kantun et al (2015) found a high protein content due to dietary factors, the seasons and the movement of fish, 

whereas low levels of the protein are affected by the environment, temperature, and age of the fish.  
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Fat level 

The main nutrient-rich fish protein, mineral, and fat as well as the largest producer of omega-3 fatty 

acids are beneficial for health (Soccol and Oetterer, 2003). Based on the test results, treatment processes 

significantly affect bone fat content tuna. Tuna fish bone gelatin processing residual organic (TO) has the 

highest level of 28.88%, followed by TA amounting to 27.24% and 26.57% TS (Figure 2). 

 

 
Figure 2. Average value of tuna fish bone fat content 

 

Although the two types of bone that are TO and TA have gone through the process of heating the raw 

material preparation stage, but has a different final fat content. This difference is caused by the influence of the 

type of acid used in gelatin hydrolysis stage in which the inorganic acid (hydrochloric acid) was able to reduce 

the fat content more than organic acids (palm acid) in fish bones. Soaking bone in acid hydrolysis of fat causes 

that produce fatty acids and glycerol. In fish suffering from boiling will occur hydrolysis of collagen and 

coagulation proteins, albumin and globulin will undergo denaturation. As a result of coagulation proteins and 

cell disassembly during boiling, the meat will release the fat and water, nitrogen substance, as well as salts and 

water-soluble vitamins (Zaitzev et al. 1969). 

In addition to influence the final level, the type of acid solution also affect the physical condition of the 

resulting fat. In the ejection acid solutions, fat produced is still in good condition is characterized by a bright 

yellow color and the shape of the oil at room temperature, as well as when stored in the refrigerator. This 

indicates the content of EPA and DHA in the oil tuna fish bones. But not so with the fat produced from the 

hydrolysis using hydrochloric acid (inorganic). Fat produced is not a liquid (oil) but in a damaged condition. 

According to Ishihara and Saito (1996), marine fish such as tuna are rich in omega 3 types of DHA, and its 

existence is contained in the entire body of the fish (meat, skin, viscera and bones). 

The fat content obtained in this study is higher compared with other research. Kantun et al. (2015) 

gained fat content ranging between 1,56- 1,66%, the low-fat content is influenced by the proportion of high 

moisture content is 78.34 to 78.78%. Wellyana et al. (2013) gained 1.6% and the fat content Nurilmala et al. 

(2006) gained 8.01% on the bones of tuna. Fish categorized high fat if the fat content is more than 4%, while the 

opposite is considered a low-fat fish if the fat content is less than 4% (Hadiwiyoto, 1993). 

Water Level 

 
Figure 3. The value of the average moisture content of tuna fish bones 
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The results of the analysis of the water content of tuna fish bones from three treatments showed no 

significant difference (P <0.05). The water content of the fish bones ranged between 5.82 - 8.80%. The highest 

levels found in TA treatment, followed by TS and then TO. Low levels of water in the treatment of TO and TA 

due to the immersion process using acids, which add acid to accelerate the evaporation of water in the bone 

when dried so that the water content is reduced. A similar sentiment was expressed by Ahza and Slamet (1997) 

that the bones in an acid marinade over 4 hours, making the more rapid evaporation due to evaporation of 

orange juice is more optimal, so that the water content decreases. 

When compared to other studies, the water content obtained lower. In the solid waste tuna water 

content ranged between 78.30-78.81% (Kantun et al, 2015), Wahyu (2011) obtain a water content of yellowfin 

tuna in the flesh in a fresh state by 74.0% and 56.43% Wellyana et al. (2013), and 12:57% on the bone 

(Nurilmala et al. 2006). Other studies fish get water content ranged 65,88- 68,6- 78.62% and 77.10% 

(Mazumder et al., 2008; Aberoumad and Pourshafi, 2010). 

Ash Level 

According to Kadam and Prabhasankar (2010), fishbone is a source of calcium because it consists of a 

compound of calcium and phosphorus balance. In addition to calcium, the primary mineral found in many fish is 

Fe, and Zn Cu (Le et al., 2009). Minerals play an important role in the functioning of hormones, enzymes and 

enzyme activity (Kirkpatrick and Coffin, 1974; Khan et al., 1987). 

The analysis showed the highest ash content contained in TS treatment amounted to 55.14%, followed 

by TO amounted to 54.79% and then amounted to 53.53% TA. The largest component is contained in bones is 

calcium. Calcium is present in various forms such as calcium phosphate, calcium citrate, and calcium acetate. 

Compared to other body parts, bone contains a higher ash content. Tuna fish liver contains 1.3%, fresh meat 

1.01%, 5.58% solid waste (Kantun et al., 2015; Lopez and Nova, 2013; Wellyana et al., 2013). Meanwhile, 

according to its kind, the highest ash level contained in the type of 1.77% bigeye tuna, yellowfin tuna and 

skipjack tuna 1.54% 1.43% (Mahaliyana et al., 2015 and Peng et al., 2013). Her high ash content in the 

treatment of TS suspected to be caused by the lack of effect of soaking treatment by hydrolysis solution. With 

the process of hydrolysis, a mineral found in bone come out and deposited on the immersion solution, this 

causes levels to drop ash on TO and TA. Inorganic acid has the ability to hydrolyze stronger than organic, as 

seen by the appearance of the rest of the bone where the rest of the immersion soaking lime inorganic issued 

more than the organic (Figure 4). 

 

  

Figure 4. The appearance is soaking residual bone organic acids and inorganic acids 

 

Carbohydrate Level 

Carbohydrates are the main source of calories and when compared with the proteins and fats, 

carbohydrates are a source of cheap calories (Hadiwiyoto, 1993). Carbohydrate levels in this study ranged 

between 0.037% - 0.853%, with the highest levels found in the treatment of TO and the lowest in the treatment 

of TS. 

TO treatment using acid solution ejection and based on test results in previous studies of glucose in a 

concentration of 7.5 to 20.0%. During the process of hydrolysis, acid solution ejection diffused on the entire 

surface of the bone tissue and did not rule out when the extraction process is no simple sugars left and attaches 

to the rest of the organic bone gelatine manufacturing process, so that the levels of carbohydrates TO is higher 

than the TA and TS. Nonetheless, the carbohydrate content in tuna fish bone is relatively lower compared to 

other body parts. Kantun et al (2015) obtained carbohydrate content in solid waste amounting to 1.29 to 1.34% 

tuna, fresh tuna meat by 1.00% (Wahyuni, 2011). But higher than the hearts of tuna, which amounted to 0.1% 

(Lubis and Nova, 2013). 

TO TA 
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Figure 5. Average value of tuna fish bones carbohydrate levels 

 

IV. Conclusion 

The results showed that there are significant processing of organic and inorganic gelatin to bone 

proximate levels of production scrap. The proximate levels include the levels of protein, fat, water, ash and 

carbohydrates respectively at TO was 9.65%, 28.88%, 5.82%, 54.79% and 0.853%. In FY was 10.23%, 27.24%, 

8.67%, 53.53% and 0.32%, while the fresh tuna fish bones protein levels of 9.45%, 26.57% fat content, moisture 

content 8 , 80%, 55.14% ash content and carbohydrate levels of 0.037%. Most of the rest of the manufacture of 

gelatin-containing bone ash content is high, so they could potentially be processed into a bone meal as a source 

of minerals. 
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