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AHHOTAIUA

Makounana 6anuk Tepucu (aitHukca Adpuka nakkacu, Clarias gariepinus) 1aH yapm
OJIUTIITHUHT JKOJIOTUK aXaMUSATH Ba CAHOAT yUyH J0JI3apOJMTu acociaaHaan. bammk
Tepucu — €HakKu pecypc OYnamO, yHaaH (¢oiganaHuin aTpod-MyxuTra
YUKWHIAJIAPHA TYITUIIMHN KaMmaitapaau. CyTAMU3yBUM TeprcUTa HUCOATaH XKyH
aXpaTuill OOCKWYM Tanad STUIMANIM, KUMEBUN MaTepwiap TypH Kamanuo,
MaTEpPUATHUHT y3UTa XOC MEPESICH CaKJIaHaIH.

Kamut cy3nap: banuk tepucu, Adpuxa nakkacu (Clarias gariepinus), €Haku
pecype, SKOJOTHK TabCUP, TepU Tomorpadusch, acCOPTUMEHT, UYWKWHIWHU
KaMaWTHPHILL

AHHOTALMS

B crarbe 000CHOBaHBI HKOJIOTHYECKAs 3HAUUMOCTh M OTPACIEBOM aKTyaJIbHOCTh
MOJIyYCHUS] KOXHU U3 phlObeil KOXH (B 4acTHOCTH, adpukanckoro coma, Clarias
gariepinus). PeiObsi KOXka SBISIETCS] TOOOYHBIM PECYPCOM; €€ BOBIICUCHUE CHIKACT
MOCTYIUIGHHE OTXOJOB B OKpPYXaWINylo cpeay. B ommuume OT mIKyp
MJICKOTIMTAIONIMX dTal JENWIANUKA HEe TpeOyeTcs, COKpamlaeTcsi CIEKTp
MPUMEHSIEMBIX XUMUYCCKUX MaTepUajiOB, MPHU ITOM COXPAHSAETCS XapaKTCPHBIN
PHUCYHOK (TEKCTypa) MaTepuarna.

KuroueBble ci1i0Ba: koxxa poiobl, appukanckuii com (Clarias gariepinus), ToOOYHBIN
pecypc, DKOJIOTHYECKOE BO3JCUCTBUE, Tomorpadus KOXH, aCCOPTHUMEHT,
COKpAaIIeHHE OTXO/I0B.

Abstract

The article substantiates the ecological significance and industrial relevance of
producing leather from fish skin (in particular, African catfish, Clarias gariepinus).
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Fish skin is a by-product resource; its utilization reduces the release of waste into
the environment. Unlike mammalian hides, no depilation stage is required and the
range of chemicals used is reduced, while the material’s characteristic pattern
(texture) is preserved.

Keywords: fish skin, African catfish (Clarias gariepinus), by-product resource,
environmental impact, skin topography, product range, waste reduction.
Historically, natural leather has mainly been obtained from the skins of mammals
and other terrestrial animals. Processing fish skin was traditionally practiced as a
craft in certain regions with developed fisheries, and these skills have been preserved
at the artisanal level [1]. At the same time, large-scale industrial production of
leather from fish skin has not become widespread.

Fish skin is the largest organ of the animal body and, depending on the species and
age, can account for 12—24% of total body mass. Studies of fish by-products show
that the combined share of skin, bone, and scales is about 30% of body weight [2].
Therefore, fish skin makes a significant contribution to the volume of waste
generated by the fish-processing industry.

Under current conditions, ecological safety is a priority, and it is necessary to expand
the efficient use of recyclable resources. In fish production, bones, scales, and in
some cases, skin are routinely discarded (fig.), causing environmental pollution. For
this reason, the leather industry is actively studying fish skin as a new type of leather
raw material in order to expand the range of exclusive products. Fish skin stands out
for its distinctive pattern and high wear resistance, which are associated with the
dense arrangement of collagen fibers [3].

Environmental sustainability in processing fish skins can be supported in two ways:
(1)  fish skin is a by-product of the fish industry that uses raw materials which
would otherwise be unused, and clean hydro- and geothermal technologies can be
employed in production;

(2) Tanning and dyeing processes applied to fish skins are generally less harmful
to the hide and the atmosphere than those used for mammalian hides. Because there
is no hair, the depilation step with strong chemicals is unnecessary; scales can be
removed without chemical depilation.
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It should be emphasized that the application of advanced technologies to produce
leather from the skins of aquatic animals helps the fashion industry reduce its

environmental impact in the following ways:

Fish skin is recovered from waste, so no “new” raw material is specially cultivated
for its production, which saves natural resources and prevents additional emissions
and pollution;

It is a natural, sustainable, and biodegradable product;

There are no end-of-life disposal problems since fish skin decomposes and returns
to nature;

Raising cattle for the leather for the leather and meat industries—which consumes
large land areas, energy, and additives and can contribute to deforestation - fisheries
do not require land clearing.

The topography of fish skin, like that of mammalian hides, describes its anatomical
structure by zones with different properties. The main parts are: the sides (the most
valuable), the back (dorsal) part (higher density), the neck part (lower density), the
tail part, and the skirt (belly) part; these zones are selected for different purposes in
manufacturing.

=

e)

d)

a) African catfish; b) African catfish cleaned of by-products; c) waste generated
during cleaning of African catfish; d) leather from the back (dorsal) part; ) leather
from the side; f) leather from the skirt (belly) part.

Fig. African catfish, waste generated after cleaning, and leather samples obtained

from its skin
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As can be seen from the figure, the topographic parts of African catfish skin have
different qualities, and producing leather from it not only creates conditions for

near-zero-waste technology, but also enables the production of an exclusive
assortment of leather goods with diverse properties. In particular, during the cleaning
step, the raw skin is freed from extra tissues and sent to subsequent processing; if
the organic wastes generated in this process are properly managed, the overall
ecological footprint is reduced. The back is suitable for products requiring dense
structure and strength (e.g., durable equipment covers, accessories); the sides, due
to their unique pattern and mechanical balance, are convenient for premium
assortments (footwear, bags, gloves, accessories); and the skirt is used for light and
flexible applications (small accessories, coverings, applications). Thus,
topography-based selective processing expands the product range and supports the
creation of low-waste technologies.

Undoubtedly, fish skin—especially the skin of African catfish (Clarias
gariepinus)—is a valuable and environmentally preferable resource for industry.
Fish skin is a by-product resource of the fish industry; its processing converts waste
into value in line with the principles of the circular bioeconomy and reduces the
ecological footprint.
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