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Isolation and Evaluation of Collagen from the Fish (Thunnus Tonggol)
Skin: A Biological Material for Medical Tissue Engineering

Mohammad Hadi Samiei!, Shahla Jamili*?, Habib Nikukar®, Vahid Razban*

Introduction: Collagen bears many applications in pharmacy and medicine, health and cosmetic products as
well as food industry. In recent years, much attention has been paid to separation of collagen from marine
organisms arising from the fact that its use in the diet is not restricted and triggers no risk of contagious
diseases as well as religious restrictions. Moreover, fish collagen is unique in terms of its extremely high
solubility in dilute acid on a scale with mammalian and chicken collagen. The purpose of this study was to
investigate the isolation and evaluation of collagen from fish skin (Thunnus tonggol) as a biological material
for medical tissue engineering.

Methods: Acid-soluble collagen (ASC) was isolated from fish skin using acetic acid. The Thunnus tonggol
skin collagen was extracted by acid and base methods and evaluated by PAGE-SDS, FTIR and UV
spectrophotography and amino acid composition analysis.

Results: The results, predicated on SDS-PAGE and amino acid compositions, demonstrated that the fish skin
collagen is of type I. Fourier transform infrared analysis also revealed helical compositions of both collagens.
UV spectrophotometry in the Thunnus tonggol skin collagen indicated a maximum absorption of 235 nm.
The amount of collagen extracted from the Thunnus tonggol skin turned out to be 17.3%. Through analysis
of collagen amino acid extracted from the mentioned fish, glycine was predominant. The growth and
proliferation of human fibroblast cells on the collagen extracted from the Thunnus tonggol skin was more
than control.

Conclusion: The results revealed that the fish collagen is an accessible and advantageous material for
medical usage and tissue engineering.
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Citation: Samiei M. H, Jamili S, Nikukar H, Razban V. Isolation and Evaluation of Collagen from the Fish
(Thunnus Tonggol) Skin: A Biological Material for Medical Tissue Engineering. J Shahid Sadoughi Uni Med Sci
2022; 30(6): 4932-48.

1Department of Natural Resources and Environment, Science and Research Branch, Islamic Azad University, Tehran, Iran.

?|ranian Fisheries Science Research Institute (IFSRI), Agricultural Research, Education and Extension Organization (AREEO),
Tehran, Iran.

*Medical Nanotechnology and Tissue Engineering Research (MeNTER) Center, Yazd Reproductive Sciences Institute, Shahid
Sadoughi University of Medical Sciences, Yazd, Iran.

“Department of Molecular Medicine, School of Advanced Medical Sciences and Technologies, Shiraz University of Medical
Sciences, Shiraz, Iran.

*Corresponding authors: Tel: 09131527237, Email: habibnik@ssu.ac.ir, Shahlajamili45@yahoo.com

Journal of Shahid Sadoughi University of Medical Sciences Vol 30 | NO 6 | Sep 2022


http://dx.doi.org/10.18502/ssu.v30i6.10348
https://jssu.ssu.ac.ir/article-1-5572-fa.html
http://www.tcpdf.org

