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Abstract
Fiber contained in rabbit ration must get attention because a rabbit has a limited ability in fiber processing.  Fiber containing in a ration will affect fat forming. It will affect meat tender. Meat tender is various in every carcass location. It’s depend on many or less of tissue in every part of carcass. Level of fiber in a ration and carcass part is two factors that will affect meat tender. The aim of the research to know the effect in giving ration with different fiber level towards meat tender on the leg and the loin. This research was done by experiment and using factorial design 4x2 with Randomized Block Design (RBD). As the first factor are four kinds of ration with 13%; 14%; 15%; and 16% fiber. The second factor is a carcass part; the leg and the loin. Every treatment was replicated six times and needed 48 male rabbits. The measured variable is pH, water holding capacity and meat tender. The result showed that the loin has higher tender and water holding capacity (P< 0, 05) if compared with the leg, but it is not effected pH meat. While a fiber level in ration (12% until 15%) mainly not effected pH, water holding capacity and rabbit meat tender, and there is no interaction between those two fibers.
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Introduction :

  Feed quality influences meat forming and intramuscular fat, so that it will affect meat tender. Level of meat tender from a livestock is able to organize through various ways; one of them is composition arrangement of feed. Livestock with feed based on its requirement with l good level of digesting will yield good production.


Rabbit is unable digesting fiber as other ruminants are, so that it needs concentrate addition, as statement of Aitken and Wilson (1962), that high rate fiber in diet can decrease digesting protein. Smith et al. (1966) explained that rabbit is a single stomach animal which is required feed with high quality protein.  So that in compilation of the rabbit’s diet we must pay attention to fiber content.


Rabbit at growth period requires fiber at the range of 12 up to 15%, in order that it will growth optimally, but still tolerates feed which is containing fiber at the range of 10 up to 22% (Cheeke et al, 1984) Lower or higher level fiber content at the range can cause trouble in canal digestion, such as enteritis (Cheeke, 1980). According to Aitken and Wilson (1962), high rate fiber in diet can reduce protein digesting.


Feed with high fiber content will influence fat forming, especially fat between meat fibre and in the end will influence meat tender. Result of this research shows that livestock with forage feed will grow slower and lesser meat tender than   meat from livestock with prilled feed (Aberle et al., 1981, Hedrick et al., 1983 cited by Soeparno, 1988).


Too high fiber can make other food matters out with feces (Apocalipse, 1988). This causing not permeated simple sugar by small intestine, which caused the low of glycogen in liver and muscle. It will reduce quality of meat, such as the height of ultimate PH of meat to post mortem process.  Meat color at this condition is dark and the surface is dry, because meat dilution hold is strong with protein (Lawrie, 1996). Capacities of holding meat water is an important quality factor, because it affects directly to  physical of meat, like tender, color, texture, juiciness and meat wrinkle ( Forrest et al., 1975).


Meat tender is various in particular muscle; leg has larger activity than loin. So that leg has low fat this caused low meat tender. Activity of muscle and quality of feed are two main factors in meat tender. Feed with low fiber has possibility in increasing meat tender on leg. Whereas can feed with high fiber reduce the level tender of loin? Therefore, it is interesting to be researched the effect of different dietary fiber levels on the tenderness of Rabbit Leg and Loin.

Material and Method:
Experiment Livestock

The Research applies 24 male rabbit of New Zealand White, weaned, 8 weeks old; the weight is   600 - 900 grams. Rabbit is placed at random in 24 cages, so that every cage contains one rabbit.

Cage and Supply

The size of Individual cage system is 50 cm long, 40 cm wide and 50 cm height.  Every cage unit equipped with place of diet and drinking water. Cage is made from wood and bamboo.  Cage is placed in a building with wall and roof and has ventilation. Each cage is numbered.

Diet Compiler Material and Formation of Diet

Diet is compiled in the form of pellet which is mixed with forages and concentrate. Forages is put under the sun till dry from 09.00 - 15.00 during 3 days, so that the water content is 10%, after drying, it is milled become flour. Feed material of diet compiler consisted of yellows corn, smooth bran, coconut oil cake, cooking salt, soy oil cake, and tapioca.


  Treatment consisted of 4 kinds of diets with various levels of fibers which are compiled by iso protein (16%) and iso energy (2500 kkal/kg) based on rabbit's need in   growth period (NRC, 1977). Treatment is consisted: Diet with fiber 13% (R1), 14% (R2), 15% (R3) and 16% (R4), with food matters content written at Table 1.

Tables 1. Treatment Diet Food Matter Content
________________________________________________________________________ 

Food matter


R1

R2

R3

R4

________________________________________________________________________

rough protein (%)

16,48

16,57

16,66

16,76

Fibre (%)
           

12,99

13,87

14,76

15,66

Rough fat (%)


  5, 23

  4, 52

  3, 81

  3, 11

Dust (%)


  8, 63

  8, 57

  8, 50

  8, 44

DE (kkal/kg)

       2.561,93
        2.542,81
        2.523,70
       2.504,58

________________________________________________________________________

Research Method:

· Preparation Phase is adjustment phase with cage environment, to eliminate former diet influence and to accustom experiment diet. Required times is 6 days.

· To give diet and drinking water in ad libitum way twice a day, on  07.00 and  16.00

· To cut  livestock  with Kosher method

Measurement of Variable:

PH of Meat

Measurement of pH meat using PH meter
Tenderness (kg/cm2)

Flexibility of meat is measured objectively with using Warner Brazler

Mode of action:

a. Meat is cut to the size 1 x 1 cm

b. meat is boiled until interior temperature reaches 80 - 82oC and placed at sample place, 
     Then knife of Warner Bratzler (WB) discharged

c. Ability of knife of WB is showed at scale; value excelsior will show the level of high 
     Flexibility

Measurement of Water Holding Capacity (Honikel and Hamm, 1994)

Water holding capacity (WHC) is measured by using Filter Paper Press Method, this measurement includes:

Measurement of Free Water Content

Meat sample in chest part as 0, 3 grams is put at filter paper Watman 41 and pressed it between two glass plates and loaded with ballast 35 kgs during 5 minute. After 5 minute, filter paper and the sample is taken. Wet area and meat sample area, resulting from pressing, drawn at transparent plastic as written at following picture:


The picture of result of meat Pressing

Description: 

a) Wet area

b) Meat sample

Measurement of wet area applies block millimeter paper, and free water content is calculated using formula as follows:

                               Wet area


Mg H20 = ______________   - 8, 0

                                  0, 0948

Determination of Water content (AOAC, 1984)

Porcelain cup dried in an oven during 30 minutes, and then made it cool in desiccators, and scaled. Chicken meat is scaled by 5 gram, then input it in cup and scaled. Cup with sample dried in oven with temperature 100 - 1020C during 16 - 18 hours until obtained permanent weight. Cup with sample is cooled in desiccators and then scaled. Water content is calculated with as follows formula:

    W3

Water Content (% bb) =  

x 100 %






     W1

Description: 

W3 = losing of weight

W1 = sample of weight
Measurement of water holding capacity

Measurement of Water holding capacity applies formula as follows:
Water Holding Capacity = % Water content - (MgH20) x 100 % 

                                                                              300

Result and Discussion:

  Influence level of giving of fiber in diet towards pH, water holding capacity and tender of rabbit meat written at Table 1.

Tables 1. Average pH, Water holding capacity and Rabbit meat tender at various treatments
________________________________________________________________________

                                                              Fibre                                            Meat

Parameter                             _________________________                ________________

                              13           14
   15
     16                   Leg         
loin

________________________________________________________________________

pH                                      5,70  a      5,67  a     5,71 a      5,68  a           5,67  a         5,71  a

Water holding 

capacity (%)                     20,85  a   19,17  a   19,10  a   20,54  a         15,42  a       24,66  b

Tendernes (Kg/cm2)           3,02  a      2,97  a     3,01  a    3,14  a            2,55  a        3,55  b

________________________________________________________________________     

Description: average value is followed with different letter toward line shows a significantly difference (P<0, 05).

Data at Table 1 indicates that level of fiber in diet doesn't give a significant influence to the measured parameter, but it give a significant influence (P<0, 05) to meat, and it is not obtained interaction between level fiber using in diet with rabbit meat toward measured parameter.

Fiber level in a diet doesn't give significant influence toward pH, water holding capacity and rabbit meat tender. It indicates that giving of diet with fiber content until level of 15%  is  tolerated by rabbit, as a statement of  Cheeke ( 1984), that rabbit at growth period requiring fiber at the range of 12 up to 16%, but still can   tolerates feed with containing fiber at the range of 10 until 22%. Higher level content or lower than the range can cause indigestion (Cheeke, 1980). Fiber which is too high can bring food matters with feces, so that it reduces digesting and in long period will result degradation of production (Maynard et al., 1980).

Meat tender is influenced by collagen fiber and connective tissue which is forming cross tying. The greater of collagen fiber and the more and more cross tying network will reduce meat tender (Lawrie, 1996).  Collagen spreading is not the same between body muscles, it depend from its physical activity. The Activity of physical influence meat tender (Forrest et al., 1975). Muscle with high activity will have more collagens and low fat rate than it low activity. This is make tenderized of loin is significantly higher (P<0, 05) than leg. Meat tender is various at particular muscle (Ginger and Weir, 1958; Boyc Jones et al. 1964 cited by Soeparno, 1992).

Meat tender closely related to water holding capacity, and water holding capacity is influenced by function and motion of muscle.  Leg has high motion activity, and causing low fat level. meat  with high tender has high water holding capacity, as statement of Bouton et al. 1972 cited by Soeparno ( 1988), that meat with high tender tend to have larger water holding capacity than meat with low tender. This thing causes loin to have significantly larger water holding capacity (P<0, 05) then leg.

Meat with high tender tends to has higher level of ultimate pH and larger water holding capacity. This thing is proved in this research, that loin has significant water holding capacity and pH (P<0, 05) it is bigger than leg. The Result of this research indicates that pH of loin doesn't significantly different compared to pH of leg. This thing is caused by the low of glycogen muscle content. According To Gill, 1986 cited by Soeparno (1998), that glycogen content in meat at 10 mg/g in post rigor and reduces to 1, 0 mg/g meat in post rigor.

Conclusion :
1. There is no interaction between using level of fiber in diet with part of meat toward 
     PH  water  holding capacity and meat tender.

2.  Loin has higher  tender and water holding capacity ( P<0,05) than leg,  but it doesn't 
     have an effect on  meat pH.

3. Level of fiber in feed ( 12% up to 15%) does not significantly  influence pH,  water 
    holding  capacity, and tender of rabbit meat.
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