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ABSTRACT

The main objetive of this study was to release skin tannage process of pacu fish cropped to filleting industries of Mato Grosso do Sul. Skins were submited to tannage process and physics and mechanics analisys (BASF/RS Laboratory). Finished leathers (static and mechanic) presents bigger laceration resistence (36,63 N/mm²) than the non-finished leathers (26,55 N/mm²). Pacu fish leather showed appropriated to clothing and shoes fixed assets due high tensile stress resistence with final touch (22,23 N/mm²) and in transversal cut position (25,45 N/mm²).
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Introduction

The Mato Grosso do Sul State with its perfect weather conditions and big quantity of sweet water has great potential to psicoculture developing.

The activity has been desenvolved, atracting investment and at the moment the state jail is the biggest alevin productor aknoledged as the biggest native species productor. (PROJETO PACU, 2003) 

The above mentioned facts were important to the state psicoculture to be in discussion among state and federal orgains, private companies and local associations with the intention of to increase new groth filleting technologies and consequently product usage .

Joined to the increasement and development of new technologies in the fish growth is the skin usage to tannage what has been turning possible the comercial utilization from this part that generally is disposed by filleting industries.

The usage of this sub product in Mato Grosso do Sul has been happening due to many social programs from ancient and recent govenments that have intensified through programs that intend to use the fish as much as possible, contributing to fishermen families incomes; as the finished product gives material that is transformed in acessories, shoes, wallets and other products.(JORNAL AGRÍCOLA, 1999).

The fish skin has been called the attention of leather industries not only in Brazil as in foreign contries too, as this product, considered to be exotic, when finished offers the same advantages of cattle leather. The fish leather shoes garantee the feet sweting and steam passage through the colagen fibers (FAERTES,1988). 

.Besides, the exotic drawing makes a compasation in relation to the cattle leather (colagen fibers interlacing (resitence) and the original drawing of these skin hardly can be imitated by pressing on other leathers, what turns impossible the product fasification.(JORNAL AGRÍCOLA,1999).

According to Adeodato (1995), the mechanic resistence test realized in IPT laboratory (Franca), BASF (RS) proved that fish leather cut in the same thickness as the cattle leather, showed bigger resistence.

Although the great interest of leather industries in this product usage, still today the fish skin tannage has been hapened in handcraft way form and consequently insatifactory, once studies that wanto to evaluate the kind o skin, texture and resistence are rare and give privileges only for some fish species, however it is cientificaly known that depending on the skin structure the tannage process could be not satisfactory giving origin to a low quality product (PEDERZOLLI et al.,1995).

In this way, it is important to think in the general usage of this product and its subproducts from the procedure, among them, the fish skin.

Taking in consideration all the points mentioned in this work the purpose is to criate a pattern methodology in order to take advantage of the skin product, generated in the fish production as an alternative to the local fishermen in the state of Mato Grosso do Sul/MS.

Objectives

The present work has an objective evaluate the pacu (Piaractus mesopotamicus) epidermis cell structures and analyse the colagen fibers pattern through special methods and also making comparisosns in traction resistence, stretching an tearing power of tannaged skin.

Methods

To this work fish sample were used and obtained in the Mar&Terra psicoculture, located in Itaporã City – MS.

The chosen fish for this study was the pacu (Piaractus mesopotamicus), for being the most cultivated species in psicocultures.

Capture Methodology and species preparation for the analsis

The fish in the adult phase were collected by net n.º 12, not considering the sex. Right after were submited to 4OC temperature for 30 min, for turning the fish in a non resposive action and right after were sacrified by spine medule destruction.

The used samples in the experiment were measured in relation to the total length (Lt in centimeters from the nose extemity to the fin caudal extremety), using the ictiometricand the adopted unit in centimeters with aproximation to the imediate inferior unity.

Tannage Process

The used skins in the static and mechanic tannage in chrome were taken out of the fish wtih a narrow point pliers, and immediatelly identified and freezed to conservation until tannage process. For it the skin were naturaly defreezed to ambient temperature and identified by colored little balls sticked to them by line.

The skins were weighted and based on this weight the product and water quantities  were set and add in all tannage process. The chrome tannage process both mechanic and static were used in the skins according to the following stages: rewetting, “caleiro”, “desencalage”, purge, unpolishing, piquel, tannage, neutralization, retannage, polishing, drying, softing, and finishing. (following)

Physical Mechanic analysis

For the physic mechanical measuring procedures 10 samples were taken out from the dorsal line and 10 perpendicular to the fish dorsal line. The samples were analyzed in the physic mechanic laboratory BASF/RS.

The samples were identified and climatized being under  22ºC and relative humidity of 65 ±2%. Before doing the physic-mechanical tests, the samples were measured in the longitudinal and tranversal ways.

For traction and stretching resistence determination a Kratos dynamometer was used, where the result was given by N/cm and in Kgf/cm2.

Results
The analized species leather tannaged with chrome salts both mechanic (fulão) and static (bucket) and showed in tis visual aspects with a similar structure toa a sand paper, buto to touch showed soft with no smell that requires tannage process.

After skin tannage it was observed that the leather showed an uniformity in the alveolos size (spaces where the escamas were taken out) having, so, a structure regularity, being soft and consistent. Tannage process parts: with chrome salts (static and mechanic)

Re-wetting: The skin were put in re-wetting bath for the initial remotion and existent fat retirada existent in the worked species, besides their hydratation.

Desengraxe: due to a high fat level, it was necessary the desengraxe process due to the difficulty of chemical substances penetration and curtentes.

“Caleiro”: during this process it was observed the skin intrumescimento, opening the fibers and consequently scales liberation.

Desencalagem: In this process the cal  was eliminated and all the alcaline products in the skin interior were removed, doing in this way the alcaline desentumecimento of the skin.The “desencalagem” control was done trough a cut in the skin, putting some fenolftaleina alcoholic solution drops on the mentioned cut, that in total calcium missing it shows itself with no clolour.

Purge: this is an optative process.

Piquel: This is an salineacid process taht prepares the skin to the tannage.

Tannage: The material turned estable and unrotable once in this process the skin resistance against microorganisms attacks increases, taking its hidrotermic stability.

Basification: strong alcalis were used as sodium carbonate or bicarbonate (changing drastically the enviroment pH). This pH value elevation can be suficient to cause precipitation causing stains in the tannaged leather. The basificants agents usage solubilizes and liberates the alcalinity slowly what takes to a gradual and slight basicity in the bath.

Neutralization: the material was prepared to the retanning chemical products receiving, with the aim of liberate the nocive acids existent in leather through light assist products and with no damage to leather fibers and flower.

OBS: before and after the neutralization it is important to do good washes, as with it before the neutralization part of the water soluble products is extracted and with the posterior wash formed salts are eliminated by the used basis.

“Recurtimento”: in this part the leather elasticity excess from tannage was corrected. This part demands from leather a greater rigidity in the flower, that's why the retannage with other agents that will leave them less elastic.

Polishing: in this part olis are incorporated to hte leather to it promotes the softness where the fibers are involved by materisl shower, that works as lubrificant, avoiding their aglutination during the drying.

Drying: the leather drying was realized stretching them in wood plains leaving them to dry in the shadow. (natural drying). 

Finishing: attached

Physic Mechanical Analysis

There was a cut position effect (longitudinal and tranversal) of the test body and in the tannage form and finishing to the analized icognitas. These results are found in the Table 1. However, in the tannage progressive tearing test (estatic and mechanic) didn´t influence as well as the maximum loading in N aplied in the same test.(Table 1).

The leather finishing process influenced in the progressive tearing test. The tannage leather and with finishing showed greater tearing resistence. (36,63 N/mm) comparing to the semi finished leathers (26,55 N/mm). The loading in N and the  maximum power used in the test didn´t  show significant difference.

The cut position in the leather body test didn´t show significantly diference to the progressive tearing test and the maximum power used in the test.(Table1).

However the aplied load in the test showed difference as for the oblique cut it was necessary a bigger load to tear the leather.

Observed the Table 1 it is noticed that the average values were superior to the ones obtained in the longitudinal cut, although the diference was not significant.

In Table 1  pacu leather stretching and traction tests results are observed. The tannage process didn´t influenced in tearing load, elongation or lenghten and traction lenghthen. The rupture load aplied in the  traction test and the elongation value didn´t differ between leathers with finishing and without finishing.

The aplied load to the rupture test in the body test and the leather enlongation differed in relation to the longitudinal and oblique ways. The oblique position (186,70 N e 80,56%) showed a bigger value compared to the longitudinal (98,71 N e 55,72%).

For the traction test there was interaction between the finishing (leather with or without finishing) and body test cut position (longitudinal and transversal). With the  interaction development consequences. Cut position X .Leather finishing we can notice that leathers with finishing (29,56 e 14,89 N/mm2) showed a greater resistence to traction compared to semi finished leathers (21,89 e 11,68 N/mm2).So the finishig gave a better quality to the final product increasing its resistence. (Tabela2). The leather tranversal way  with or without finishing, showed a better traction resistance 29,56 e 21,34 N/mm2).

Table 1 – Resistance tests averages in pacu leather (Piaractus mesopotamicus) with different tannage process by chrome, with and without finishing and leather position.

	Factors 


	Progressive tearing
	
	Traction and stretching

	
	Load N
	Tear  (N/mm)
	Maximum power  (N)
	Load in rupture N


	Traction tension (N/mm2)
	Elongation (%)

	Tannage process (FC)
	
	
	
	
	

	Estatic
	26,79a
	30,28a
	67,79a
	137,26
	17,57
	70,20

	Mechanic
	28,10a
	32,91a
	67,16a
	151,15
	16,23
	66,08

	Finishing (AC)
	
	
	
	
	
	

	With
	27,71a
	36,63a
	65,72a
	143,23
	22,23
	69,03

	Without
	27,17a
	26,55b
	69,23a
	142,18
	16,51
	67,25

	Cut Position (PC)
	
	
	
	
	
	

	Longitudinal
	24,79b
	30,07a
	63,00a
	98,71b
	13,29
	55,72b

	0blique
	30,10a
	33,12a
	71,95a
	186,70a
	25,45
	80,56a

	Test F 
	
	
	
	
	
	

	Tannage process (FC)
	0,45ns
	1,33ns
	0,02ns
	2,54ns
	8,44**
	1,47ns

	Cut position
	0,076ns
	19,57**
	0,57ns
	0,01ns
	21,22**
	0,27ns

	
	7,27**
	1,80ns
	3,72ns
	68,94**
	96,07**
	53,26**

	Interaction FC x AC
	2,91ns
	0,85ns
	0,87ns
	0,0
	0,24ns
	2,85ns

	Interaction FC x PC
	0,15ns
	1,78ns
	0,84ns
	0,02ns
	0,86ns
	2,74ns

	Interaction AC x PC
	0,13ns
	1,65ns
	0,07ns
	0,61ns
	4,06*
	1,42ns

	Interaction FC x PC x AC 
	1,92ns
	1,24ns
	0,33ns
	0,37ns
	0,18ns
	0,051ns

	C.V. (%)
	25,47
	26,93
	24,10
	26,24
	23,63
	13,50


ns – non significative (P>0,05)     * - significative (P<0,05)     ** - significative (P<0,01)

Table 2 – Interaction development consequences cut position X Leather finishing for traction tests.

	Cut/finishing
	With finishing
	Without finishing

	Transversal
	29,56
	21,34 

	Longitudinal
	14,89 
	11,68 

	
	
	


Discussion

The manner how colagen fibers are disposed in dermis garantee each other a tied attachment, and by this raise the leather resistence. When the resistence tests on leather were done the weight and fibers orientation (longitudinal and transversal) classes, it was realized that there were dermis structural differences in this species, and the leather showed superior resistence, in most of the test analysis, in transversal allignment than than the longitudinal orientation.

In fish that locomotion is made with ondulatotory motions dermis is composed by crossed arrangement with large thickness of colagen fibers that covering with helicoidal form in the border of the body sustained the  strenght tranmission through the spine column (Greven et al., 1995). The characteristic colagen fibers skin arrangement , after the tannage process, presents high resistence, specially in transversal allignment of fish body.

The compact  piavuçu (Leporinus macrocephalus) dermis is formed with wavy large thickness colagen fibers, and some are found perpendicular to the epidermis allignment (Lorentz,1999). 

According to Junqueira et al (1983) it is interesting to do the histological study of colagen fibers architecture in fish compact dermis, because these ones are the main  resposible components by skin stabilization during the tannage process.The skin resistence varies with dermis colagen fibers distribution and disposition and the tannage technical process used.

There are few works refering to fish leather resistence in the academic literature (Machado, 2001; Souza et al. 2002a).

There are several facts that increase the leather resistence, so the tannage technical process used in skins increase in a thin leather a reasonable resistence.

According to Craig et al. (1987), in skin of some animals species the colagen fibers distribution is disposed as size and heterogenical degree of fiber size. The parameters that show the traction (loading strenght, traction, tension and elasticity) can be related to each other with the quantity and the colagen fiber orintation. The dermis thickness is determinated, specially, by colagen fibers proportions (Fujikura et al., 1988).

The leather resistence is relationed to the colagen fibers disposition and orientation, that is different in each fish species. According to Machado (2001), in the silver pacu skin analysis, it was observed that dermis colagen fibers were disposed as tiles on the roof, and as a consequence, the leather of these fish species showed the higher progressive tearing tension. The maximum strenght (44,30 N) used at tearing test (36,51 N/mm) was significantly ( P<0,01) bigger than the maximum strenght observed results in piavuçu leather (17,05 N) and piraputanga leather (6,72 N), that didn´t present that colagen fibers orientation found in silver pacu species.

The utilization of this leather type in clothing and shoes industry shows that the pacu leather is indicated to the clothing usage, as defined in NIVELES de calidad aceptables em la indústria del cuero (1976), written by HOINACKI (1989),with the significant values to the tanned clothing in chome technical process, and the leather must present a minimal traction resistence of 9,80 N/mm2. Otherwise, the finished leather (22,23N/mm2) and the transversal leather cut position (25,45N/mm2)  can be aplied in shoes sole, as showed in SENAI tannage school, this leather must have 17,65 N/mm2  of minimal traction resistance. 

The length criterion for this type of leather can be used to clothing manufacture as presented in Vademécum para el técnico em curtición BASF, written by  HOINACKI (1989), the maximum value indicated to tanned leather clothing in chrome techinical process is 60% of length until rupture.
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