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Abstract

Rabbit is a potential livestock which yields good pelts. Quality of physical of good pelt   required usage of feeding stuff protein source in the diet, especially animal protein. Quality of source of animal protein extremely depends on applied material, at this research applied tuna waste (Thunnus albacares) and Earth-worm (Lumbricus rubellus). The purpose of this research, to know the influence and the use of various sources of animal proteins in the diet to physical quality of rabbit’s pelt.
This research is done in experimental by using 18 weaned male rabbits hybrid of New Zealand White. Research used completely randomized design, as treatment of 3 kinds of source protein: R0 (the diet which is not contained animal protein), R1 (the diet which is contained source of animal protein of tuna waste) and R3 (the diet which is contained animal protein of earth-worm meal) with each 6 times replication. The diet is compiled based on requirement of rabbit with rough protein content 17, 07 % and energy 2805 Kkal.

Conclusion from the research and the discussion: source of protein in the diet has significant influence to the quality of physical of rabbit's pelt, quality of highest physical showed by treatment of the diet which has source of animal protein of earth-worm meal contained.
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Introduction :
Development of animal husbandry in Indonesia must advantage of all the resources potency, nature, capital, labor and also technology, so that it is able to increase product of livestock. One of the sources is a rabbit livestock, which is potential to be developed besides ox, sheep, goat and poultry, because it can produce healthy meat with low cholesterol, pelt producer, wool and as pet and experiment in laboratory. 

Good fur is gained from pelt with good quality, and it will give high value to sell as component of industrial base of skin crafting.  To reach it, required feed gift that has good quality and well-balanced especially protein content.


Rabbit is a herbivore animal non ruminants which has digestive system monogastrik with development of caecum like rumen at ruminants, so that happened fermentation digestion in caecum, nevertheless rabbit cannot digest crude fiber carefully, so that rabbit livestock requires feed of concentrate as livestock monogastrik does.


Some experts have opinion that giving concentrate with high rate protein that come from animal and vegetable protein is extremely needed to increase good growth rate, specially at growth period rabbit. Besides that it is used for growth of skin and fur as well.


Protein source diet for rabbit is still coming from vegetable protein, but it will be better if we give it with source of animal protein. Because it can lessen deficient effect from both protein source. Amino acid methionine and lysine are often lacking of the diet, although the amino acid has important role in synthesizing collagen fiber protein, retikulin and elastin in skin which will influence the quality of pelt.

Feed with source of high animal protein in diet has expensive price, because till now source of the animal protein is still from fish meal which must be imported with high price.  Therefore we need another source of animal protein, with high value of amino acid and cheap. Such as advantage of tuna waste (Thunnus albacares) and Earth-worm (Lumbricus rubellus).

We can find tuna in fisheries of Indonesia, and it has export opportunity that is increasing, but its waste has not used economically yet. The result from processing industry of tuna will yield big waste to be used, like Subasingshe (1996) said. Subasingshe said that tuna waste can be made for pet food and produces tuna waste flour, because it has protein content 51, 64 %, with amino acid content methionin and sistein 7,99 %, phenylalanin and tyrosin 2,69 %, lysine 1,98 %, and leusine 0,79 % ( Biochemical Laboratory and Enzymatic, Balai Penelitian Bioteknologi Tanaman Pangan, 2002).


Earth-worm meal (Lumbricus rubellus) can be applied as source of feed protein, because it is containing 65, 54 % protein. According to Yoshida and Hoshii (1978), that rough protein content of earth-worm 56, 44 %, while according to Catalan (1981) earth-worm protein content ranges from 64 - 74 %. It is higher compared to fish meal and meat. Sugimura et al. (1984) said that essential amino acid content at earth-worm is high enough and complete, especially lysine 6, 77 % and leusin 82 %.


Parakkasi (1990) explained that quality of protein is not merely determined by digestibility energy and amount of absorbent, but it is extremely influenced by amount of essential amino acids content and its balance to produce livestock. So that both source of the animal protein is potential to be developed. Especially its relation with the purpose of this research, to know its influence and its use as source of animal protein in rabbit diet to quality of physical of rabbit pelt.
Matter and Method :
This research uses 18 weaned male rabbit hybrid of new Zealand White, with weight 700 - 900 grams. Feed and drinking water is given ad libitum and each rabbit is individually cage and it is used randomization.

This research was done by experiment and used Completely randomized design, with 3 kinds of treatment of source of protein : R0 ( diet that is not contained animal protein), R1 ( diet that is contained source of animal protein of tuna waste ) and R3 ( diet that is contained animal protein  from earth-worm meal) with  6 times replication. Diet was compiled based on rabbit's need with rough protein content 17, 07 % and energy 2805 Kkal. 
To get pelt, we used kosher cutting method, then we peeled it. So that we get pelt sample which will be measured its physical. Such as Stretching break (%), tensile strength (kg/cm) and tearing strength (kg/cm2). Measurement method of physical quality is standardized according to SII No. 1403-85 for tensile strength and stretching break, while for tearing strength, we followed standard of SII No 1402 - 85.

Result and Discussion :
Quality of physical of pelt rabbit which is  yielded from this research including stretching break, tensile strength and tearing strength and significantly  influenced by density, thickness of corium and collagen protein content and elastin which its formed extremely influenced by quality of feed that is given, especially feed protein rate.

The biggest skin protein component is collagen, which is contained of amino glisin, hydroksiproline and hydroksilisine, cystein and trypthopan. This Hydroksiprolin comes from lysine which before experiencing hidroxylase joining in peptide bond.


Gustavon (1956) explained that collagen is compiled by amino acid which Cross Linked, while elastine is protein fibre formed by desmosine which is pecaha from amino acid lysine (Scott, 1958). Lisin, leusin and desmosine is responsible in skin elasticity, while hair, wool and skin are formed from amino acid cistine which is result of amino acid synthesis methionin (Cantarow, 1979; Stayer, 1981).

Usage influence of source of protein in diet toward quality of pelt rabbit can be viewed in at Table 1.

Tables 1. Average of Pelt physical quality of pelt and DuncanTest Result

Usage of source of animal protein in rabbit diet

________________________________________________________________________

Parameter                                                                  Treatment

                                                     R0                                   R1                                   R2

Stretching break (%)                 84, 44 a                         65, 14   a                        112, 64 b 

Tensile strength (Kg/cm)           100, 57   a                         88, 57   a                        144, 29 b
Tearing strength (kg/cm2)        31, 85 a                          29, 88   a                           41, 98 b
Description: 

Average value which is followed by the same lower case letter toward line shows a significant difference at P (<005).

R0: diet that is not contained animal protein

R1: diet that is contained animal protein of tuna waste

R2: diet that is contained animal protein of earth-worm meal

From Tables 1 we can see that stretching break rabbit pelt at treatment R0 (diet without using of animal protein shows mean of stretching break 84, 44 %. Average of stretching break  rabbit pelt  which is given treatment of diet containing animal protein of tuna waste R1 ( 65,14 % ) and highest stretching break is showed by rabbit pelt with diet containing animal protein of earth-worm flour R2 ( 112,64 %).


To see source of best  animal protein toward stretching break pelt between treatment so it is  continued with Duncan's test which result of it indicating that stretching break  rabbit pelt at R0 and each R1, each  is not significantly different, but both are significantly  lower reality than treatment of R2 which is using earth-worm flour. This shows that protein source from earth-worm is the best, because earth-worm contains high percentage in protein, 65, 54 %, with complete amino acid content. Especially high lysin  ( 6,77 %), leusin ( 7,82 %) and methionin ( 1,59 % )and trypthopan (1,31 %) and the amino acid  extremely determines skin elasticity ( Sugimura et al , 1984). This  indicates that  protein source from earth-worm is better than   animal protein source from tuna waste which has lower amino acid with low rate of methionin and sitin ( 7,991 %), lysin ( 1,981 %) and leusin ( 1,440 %).

From Tables 1  we also can see  that lowest tensile strength of pelt is showed by rabbit which is given  R1 ( 88,57 kg/cm2) treatment , compared to tensile strength of pelt that is  given  R0 ( 100,57 kg/cm) treatment. But statistically both are not significantly different. Highest pelt tensile strength is showed by rabbit with diet of source of animal protein from earth-worm flour R2 (144, 29 kg/cm). And after passing Duncan's test, it is obtained that R2 treatment is significantly higher of tensile strength pelt than treatment of R0 and R1. It indicates that source of protein from earth-worm is better and it will affect on skin protein content, especially collagen fiber protein as main factor of tensile strength of pelt. And amino acid which is contained by worm flour has main role in synthesis of collagen fiber protein. It is also supported also by Kanagy (1977) that skin tensile strength is influenced by collagen fiber. Furthermore Hierberger (1978) explains that thin and thick of collagen fiber is determined by animal type, livestock age, feed as well. This is also supported by Scott (1958), that collagen fiber content which is consisted of hydroxyproline, hydroksi lisin which is result of synthesis from lisin and sistein, and hydroxylisin is the result of synthesis amino acid methionine, cystein and tryptophan which is high in earth-worm protein. 

Tearing strength of rabbit's pelt  at Table 1 shows that lowest  pelt tearing strength is  showed by rabbit with treatment of source of protein from tuna waste ( 29,88 kg/cm2) and the highest is showed by pelt rabbit with diet from source of protein from earth-worm flour ( 41,98 kg/cm2).


Tables 1 shows test result of Duncan which indicates that tearing strength of rabbit pelt with diet without animal protein and tearing strength pelt with treatment of diet containing animal protein coming from tuna waste are not significantly different.  Both are still significantly lower than tearing strength rabbit pelt with diet containing earth-worm flour protein. It shows that tearing strength is extremely needed by rate and source of feed protein using.


Amino acid in diet will participate in collagen fiber synthesis, and in the end it will affect tearing strength. This thing is supported by opinion of Portsmouth (1977) in Sastrodihardjo (1990) that collagen protein forming, elastine and kreatin and retikulin which are role in tearing strength extremely influenced by feed protein rate. This is supported by Yurmiati (1991) as well, feed is significantly effecting toward thickness of dermal layer, which is consisted of solid fastened network and lapped over from collagen fiber, elastin and retikulin which in the end the fibers will determine quality of pelt, one of them is tearing strength.

Conclusion :

The discussion result of this research is :

1. Source of protein in diet influences the quality of physical of rabbit pelt.

2. the highest physical quality is showed by treatment of diet containing source of animal 
    protein of earth-worm meal.
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