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ABSTRACT

Indonesia is a country with the largest fishery waste, one of which is fish bones as
a source of gelatin. Gelatin is the main protein that makes up skin and bone tissue
in animals. This review was compiled to compare the results of isolating gelatin
from bone waste in various types of fish. Articles were collected from the website
https://scholar.google.co.id/ with "gelatin, gelatin content, gelatin in fish bones,
viscosity, pH" in the 2015-2022 period, and 11 journals were obtained. In this
literature study, a method for isolating gelatin from fish bone waste will be
discussed, followed by an evaluation of the gelatin obtained, including its yield
and its physical properties. It is hoped that the results of this review will provide
information regarding a new source for gelatin isolation so that gelatin can be
widely used by the food, pharmaceutical, cosmetic, and photographic industries,
particularly in the pharmaceutical and food industries, which currently require
gelatin as a stabilizer and emulsifier so that it can make and maintain the emulsion
system.
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1. Introduction

Indonesia is one of the countries
with the largest fishery waste in the
world. The fishery waste consists of
heads, entrails, fins, skin, spines, and
bones. Fish bones are one of the wastes
that can be utilized because they produce
gelatin. Ice cream is a food product that
uses gelatin as a stabilizer. According to
ice cream sales data, Aice PT. Rajawali
Asia Bali in the June-October 2021
period experienced an average increase of
8%. Therefore, it is necessary to improve
the quality of ice cream so that health
problems do not occur due to excessive
consumption of ice cream. In addition,
quality improvement is also needed to
keep ice cream sales stable. According to
research conducted by Hidayah (2017),
gelatin from African catfish bones can be
used as a stabilizer for ice cream, and
there 1s no difference in microstructural
appearance compared to commercial ice
cream. Based on this research, further
research was carried out to determine the
effect of using gelatin as a stabilizer for
ice cream and optimization in the
manufacture of gelatin itself [1].

Gelatin 1s widely used in various
industries, namely the food and beverage
industry, the photography industry, the
pharmaceutical industry, the beauty
industry, and other chemical industries

because it has unique functional

properties. In the food industry, gelatin is

used as a stabilizer, gelling agent, binder

agent, adhesive, emulsifier, and viscosity
agent.

In the pharmaceutical industry,
gelatin is often used as a plasma
expander, binder for pastilles and tablets,
surgical powder, capsule maker, and for
microencapsulation. In certain countries,
such as India, there are Hindus who
forbid their people from consuming beef,
while Muslims are prohibited from
consuming pork. This condition opens up
alternative raw materials for making
gelatin using fish bones or skin [2].

One alternative to replacing
bovine gelatin in the manufacture of
capsule shells is fish gelatin. The use of
fish gelatin in the food and
pharmaceutical fields must meet the
rheological properties that are appropriate
for the intended use [3].

Making gelatin from fishery waste
in the form of fish bones can reduce
waste disposal and increase the added
value of this waste [4]. This review
provides several types of fish that are rich
in gelatin (Fig. 2). The use of gelatin
derived from fish bones will help to
reduce waste in fisheries while also
expanding its applications in the food and
pharmaceutical industries.

(d)
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Figure 1. Several fish as gelatin source: Milkfish/Chanos chanos (a), Yellowfin Tuna
/Thunnus albacares (b), Parrot Fish (¢), Patin (d), and Lele (e)

2. Methods

The research method of these
three  journals was  carried out
descriptively  within the 2015-2022
journal selection period. Journal searches
were carried out through the website
https://scholar.google.co.id/  with  the
keywords used were '"gelatin, gelatin
content in ice cream, gelatin in fish
bones". Three journals were obtained
with the following criteria:

1. Full text

2. Write in Indonesian and English
languange.

3. Free journal

+
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Gelatin

Gelatin is a protein-derived
compound obtained by hydrolyzing
collagen found in animal skin or bones. In
its manufacture, gelatin is produced from
the hydrolysis of collagen using acidic
solvents, which can cause the hydrogen
bonds between the three bonds of the
tropocollagen chain to break. According
to Panjaitan (2016), the highest yield of
gelatin -~ was  produced from 3%
hydrochloric acid solvent with 8.59%
water content, 8.02% ash content, 0.27%
fat content, and 80.2% protein content

[5].
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Figure 2. Gelatin structure

Collagen changes to gelatin with pre-
treatment by acid or alkaline extraction.
In the acid extraction process, type A
gelatin is produced with an isoelectric
point of pH 7-9; if done with an alkaline
extraction process, it produces type B
gelatin with an intermediate isoelectric
point of pH 4.7-5.2 [5].

Isolation of gelatin from several fish

Gelatin is a product resulting from
heat denaturation or breakdown of
collagen. During heat denaturation and

the process of hydrolysis of the triple
collagen arrangement helix is joined by
three peptides via covalent bond (Fig. 3).
Gelatin is obtained through extraction and
hydrolysis of collagen which is water
insoluble [6], [7]. Gelatin is a substance
decomposition process with how to add
H,O where the resulting ions H,O
decomposition is bound by collagen so
that Gelatin is formed. Gelatin usually
contains high protein between 22.6-
26.2%.

48



L. Suharyani et a/ / Indo J Pharm 7 (2025) 46-52

extraction hydrolisis

Collagen

W

junction zone

Gelatin solution

Gelatin gel

Figure 3. Fishbone as a source of gelatin

Gelatin from milkfish bones which is
used as drug and food industries
especially in syrups and medicinal
preparations. Several recipes commonly
use the same method of making gelatin,
starting from the stages of washing,
degreasing, and, adding 8-butanol,
demineralization, rinsing ossein,

e I ‘[ Degreasing ] ‘[ Demineralization
il e

extraction, drying, and grinding. The
results of the extraction process are dried
at 55°C until dry, then crushed using a
blender to obtain milkfish bone gelatin
powder. Testing the pH, viscosity, and gel
strength before being applied to the
product [8].

!
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Figure 4. Isolation of gelatin from fishbone

Gelatin has characteristics  physical
properties such as gel strength, viscosity
and

very important melting point for food use.
The pH of gelatin meets the Gelatin
Manufacturers Institute of America
(GMIA) standard, should in range 3.8-6.0
(GMIA, 2012). A pH value of 3-4 is
classified as a low pH value where the pH
meets standards, and a low pH is very

good for application to products such as
syrup, jelly, fruit juice, and others, while a
neutral pH is good for meat products,
pharmaceuticals, and others [8].

The viscosity standard for gelatin is in the
range of 1.5-7.5 cP (GMIA, 2012). In
milkfish, the viscosity value complies
with GMIA standards, while in tuna fin
gelatin, the viscosity value produced is
greater than that of commercial gelatin,
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the viscosity value produced is greater
than that of commercial gelatin, which is
44.5 cP. The high viscosity value is due to
the fact that gelatin contains amino acids
(Nurilmala, Jacoeb, and Dzaky, 2017).

Gel strength is one of the aspects that
underlying the quality of gelatin
(Nurilmala, Jacoeb, and Dzaky, 2017).
Gel strength was measured using a
texture analyzer, and expressed in units of
bloom and gram force (gf). In milkfish

gelatin, the gel strength exceeds the
GMIA standard, namely 50-300 blooms.
The gel strength value of tuna fin gelatin
exceeds that of commercial gelatin. The
gel strength value 1is higher than
commercial gelatin, which is 256.6 g/L
(Nurilmala, Jacoeb, and Dzaky, 2017).
The high gel strength value can be caused
by the high extraction temperature; the
higher the temperature rise up the gel
strength of gelatin (Rahman, 2022).

Tabel 1. Physical characteristic of gelatin from fishbone

Physical characteristic

Study . Gel strength  Rendemen
pH Viscosity (cP) (bloom) %)
Milkfish [8] 4.55+0.07 6,67 = 0,00 493,25+ 6,01 NA
Milkfish [9] 3,8-5,5 5,5-7 NA 5-7
Milkfish [2] 4,2 2,237 NA 0,23 —2,43
Milkfish [10] 4,695-4,733 4,28-5,27 NA 5,52 +0,96
Milkfish [11] 5,98-6,07 2,520 cP NA NA
Yellowfin Tuna [12] 5,4+0,13 104,2 — 128,5 11?315’15_ 55,65
Patin [13] 4.46 3.8340.08 364.19+0.04 NA
Parrot fish [14] 4.5 NA NA 3.84
Lele [15] 4 5.5 177 10.9
NA= Not Available
The addition of gelatin to dragon fruit 5. References
juice can clarify the juice and increase the
viscosity and pH of the juice . According 1. Jessica, Rijai L, Arifian H.
to Franciskha Carolyn Panjaitan (2016), Optimalisasi Basis Untuk

the highest yield of gelatin was produced
by using 3% hydrochloric acid resulting
8.59% of water content, 8.02% of ash,
0.27% fat, and 80.2% protein. The results
of this study can be used as a reference
for optimizing the manufacture of gelatin
from fish bones, which can be used as a
stabilizer in food and pharmaceutical
industries.
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