
CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Gelatin is a protein derived from collagen, which is major component of 

connective animal tissue (Gilsenan and Ross-Murphy, 2000). Gelatin is obtained 

by heating collagen above its denaturation temperature that causes a structural 

collapse. Collagen presents in various forms, but gelatin is usually obtained from 

sources rich in collagen type I, which is found in all connective tissue (Muyonga
2
 

et al., 2004). Gelatin consists of about 19 amino acids, and it is characterized on 

its high content of glycine, proline and hydroxyproline (Imeson, 2010).  

Gelatin has been widely used in food industries. Gelatin is used as a food 

additive to improve texture, water holding capacity, and stability of many food 

products, so good rheological properties are needed. Gelatin has also been used as 

a clarifying agent, protective coating material and stabilizer. Large amounts of 

gelatin are being utilized in food industries, especially in desserts, candies, bakery 

products, jellied meat, ice cream, and dairy products (Karim and Bhat, 2009). 

Gelatin is commonly obtained from mammal skin or bones, such as cow 

and pig. However, in Indonesia, the demand for halal foods is largely increased in 

order to follow the religious constraint since Indonesia population is mostly 

Moslem people that are forbid to consume any pork products. Thus, in Indonesia, 

source of gelatin is mostly from cow. Nevertheless, recently there are outbreaks of 

Bovine Spongiform Encephalopathy (BSE) or mad cow disease causing problems 

in food safety. These conditions have created a demand for fish as an alternative 



source to produce safe and halal gelatin for food applications. Fish gelatins may 

also provide better alternatives for some applications due to their relatively lower 

gel strengths and melting temperatures compared to that of mammalian gelatins. 

These characteristics may be desired in some food systems for ease of flavor 

release, leading to better sensory characteristics (Choi and Regenstein, 2000). In 

addition, obtaining valuable by-products from fishery industry and reducing waste 

have made it an attractive research topic. 

Fish processing leads to generation of a large biomass of fish waste (e.g., 

skin, bones, and fins) that is usually discarded (~7.3 million tons/year) (Kelleher, 

2005). In Indonesia, there are large amounts of waste resulted from processing of 

fish. It is estimated that fish processing waste after filleting accounts for around 

75% of the total fish weight and 30% of the waste is bones and skins (Boran and 

Regenstein, 2010). Purwadi (1999) stated that amount of collagen, source of 

gelatin, in fish hard bones (teleostei) ranges about 15-17%.  

The properties of gelatin are related to their chemical characteristics. The 

total amino acid composition can differ considerably depending on the fish 

species. The gel strength, viscosity, setting behavior and melting point of gelatin 

are dependent to amino acid composition. Gelatin with high levels of imino acids 

proline and hydroxyproline is likely to have higher gel strength and melting point 

(Johnston-Banks, 1990). Moreover, Spanish mackerel (Scomberomorus sp.) or 

tenggiri fish is characteristic from tropical zones, which it is widespread 

throughout the Indo-West Pacific, and therefore, it possibly possesses collagen in 

its protein structure with characteristics alike to those of warm water fishes. The 

collagen of warm water fishes, i.e., tilapia, has an imino acid content higher than 



that found in cold water fishes (Muyonga
2
 et al., 2004), thus producing gelatins 

with better properties (Gilsenan and Ross-Murphy, 2000). Spanish mackerel is 

also processed largely as the native fish-based food products in Indonesia, for 

example pempek, otak-otak and siomay. However, the production of these foods 

only utilizes the meat parts and thus producing a large amount of by-products, as 

bones. Thus, utilization of the bones to produce gelatin can be very helpful to 

solve the problem of waste disposal and also, to create a value-added product. 

Quality of gelatin depends on its physicochemical properties, which are 

greatly influenced not only by species or tissue from which it is extracted, but also 

by severity of extraction treatment (Johnston-Banks 1990). Thus, quality of 

gelatin also depends on its physicochemical properties that are largely affected not 

only by species or tissue where gelatin is extracted, but also by severity of 

extraction treatment.  

 

1.2 Research Problem 

Gelatin is largely used in the production of food products, such as 

confectionery, dairy products, etc. However, there are several problems of using 

of gelatin from cow or pig, which are the recent outbreaks of mad cow disease, 

and halal issue in pork products. Fish can be a potential alternative raw materials 

of gelatin production, since it is saver and halal. Thus, a study of gelatin extracted 

from the Spanish mackerel (Scomberomorus sp.) fish bone as new alternative raw 

material was required. Moreover, Spanish mackerel (Scomberomorus sp.) bones 

have not been utilized for higher industrial purpose. However, published journals 

and literatures on fish bone gelatin are limited. There is also no research about 



gelatin from bone of Spanish mackerel (tenggiri fish). Thus, characterization of 

the gelatin resulted was required in order to be able to determine the suitable 

application of the gelatin. 

There are also several problems in using fish bones as the raw material to 

produce gelatin, which are the high incident and stability of collagen crosslink in 

the bones and high in fat content. Thus, adjustment of extraction temperature, 

which is using higher temperature, and addition of alkaline (NaOH) pretreatment 

were required (Muyonga
1
 et al., 2004, and Tazwir et al., 2009). 

 

1.3 Objectives 

1.3.1 General Objective 

 The general objectives of this research are: 

1. To utilize the fish as the alternative raw materials to produce gelatin.  

2. To increase the application of Spanish mackerel fish bone optimally. 

1.3.2 Specific Objective 

 The specific objectives of this research are: 

1. To learn the effect of alkaline soaking treatments (NaOH concentration and 

soaking time) and different extraction temperatures towards the yield and gel 

strength of fish bone gelatin resulted. 

2. To determine the two best methods to produce gelatin, based on their ability to 

produce the highest yield and the highest gel strength of gelatin. 

To characterize and learn the properties of gelatin resulted from the two best 

extraction methods (best yield method and best gel strength method) and 

compare them with commercial gelatin. 


