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Article Info ABSTRACT

Article type: Background and Objectives: Given the abundance of longtail tuna
Full Length Research Paper  (7pynnus tonggol) fishing in Bandar Abbas (Iran), the skin of this fish is a
suitable source for gelatin extraction. In this study, gelatin was extracted
from tuna skin by acid pretreatment and the physicochemical structure of

Article history:

Received: 09.30.2023 gelatin was modified by ultraviolet irradiation.
Revised: 11.13.2023
Accepted: 11.26.2023 Materials and Methods: Gelatin was extracted from the skin of the

Thunnus tonggol fish through the process of acid hydrolysis with 0.8%
acetic acid after removing fat and salts with a 10% solution of 96% ethanol

Egm&r:s; and 0.2% sodium hydroxide. For collagen hydrolysis, the samples were
Gelatin,’ placed in an acidic solution of acetic acid for 58 minutes, and after
Structural modification, removing color and odor with activated carbon, a water bath at 73 °C was
Ultraviolet radiation used for 18 hours to convert collagen to gelatin. The centrifuged and dried

sample was placed under ultraviolet C rays with a wavelength of 253.7 nm,
30 W and a distance of 30 cm to modify its physicochemical properties,
and its gel strength, viscosity, and melting temperature were modified.

Results: The gel strength and melting point in the unmodified treatment
(control) were 78.68 g and 18.5 °C, respectively, which increased to 117.61
g and 24.7 °C by irradiatiny with ultraviolet waves at a wavelength of
253.7 nm for 4 h. In the irradiated gelatin, the viscosity at low shear rates
was higher than that of the control sample, indicating that the modification
of gelatin with ultraviolet radiation can change the molecular shape and the
strength of the extramolecular chemical bonds of gelatin molecules. The
FTIR test results showed changes caused by ultraviolet C radiation by
shifting the positions of some peaks in the secondary structures of gelatin
proteins. Based on SDS.PAGE results, the modified gelatin had higher
molecular weight peptides and contained clearer bands in the o, oy, and
chains, indicating the production of more hydrogen bonds and, consequently,
higher melting temperature and gel strength due to the irradiation process.

Conclusion: It can be concluded that the irradiation process, by
accumulating and destroying gelatin and forming free radicals in tyrosine
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and phenylalanine residues, increases the possibility of intermolecular
crosslinks, which can increase the gel strength and increase the enthalpy of
fusion in fish gelatin. Therefore, by performing physicochemical and
structural modifications, gelatin extracted from long-tailed fish can be used
as commercial gelatin in the food and pharmaceutical industries.
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Table 1. Measured values for gel strength and melting temperature of modified and unmodified gelatin and
bovine gelatin.

(C/&L.-: i) ol osls };J; u,_qu
Irradiated gelatin (4 h)

(JJZS) a.Lﬁ.JCUNa‘ J_‘N_}
Unmodified gelatin (control)

Ak
Parameter

68 Y3
Bovine gelatin

117.61+2.3

24.7+0.6°

78.68 = 0.8°

18.5£0.5°

(pf) BERIPRY]
Gel strength (g)
() S sle) Cosd ahas
Melting point (°C)

272.14 £+ 0.07*

31£0.4°

*Data were reported as (SD+M)
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