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Abstract. This research aims to examine the provision of fermented cassava peel using local 

microorganisms on the quality of local rams’ meat. This research was conducted at Mr. 

Praditya Rahardja farm, Jalan Bunga Rinte, Kecamatan Medan Tuntungan, Kota Medan, the 

Food Technology Laboratory of the Faculty of Agriculture and the Laboratory of 

Biochemistry/Chemistry Faculty of Mathematics and Natural Sciences, University of North 

Sumatra, using 12 local rams from December 2019 to March 2020. This research designed 

using a completely randomized design (CRD) with 4 treatments and 5 replications. The 

treatments were various levels of fermented cassava peel using local microorganisms 

consisted of P0: ration without the addition of fermented cassava peel using local 

microorganisms; P1: ration with the addition of 25% fermented cassava peel using local 

microorganisms; P2: ration with the addition of 50% fermented cassava peel using local 

microorganisms and P3: ration with the addition of 75% fermented cassava peel using local 

microorganism. This research parameters were meat water content, meat protein content, 

meat fat content and meat shrinkage. The results showed that the level of concentrate gave 

a very significant difference (P <0,01) of protein content and meat fat content, but did not 

provide a significant difference of water content and cooking meat shrinkage. 
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1.  Introduction 

Sheep is a livestock that is mostly raised by the people of Indonesia, especially in rural areas. The 

role of sheep for farmers is quite large, because as one of the sources of family income and for 

future savings. Livestock is one of the producers of meat that is spread throughout Indonesia. 

Meat is a food from livestock that is needed to meet human nutritional needs, especially as animal 

protein needed to maintain body tissues, replace or repair damaged body tissue. 

The quality of meat which is the final result of livestock cannot be separated from the quality of 

feed provided. Feed that has a good nutritional content will certainly produce quality meat. Feed 

is one of the most important factors in the livestock business. 

when viewed in terms of cost, feed prices can reach 70% of the total production cost. this becomes 

one of the problems for farmers. One of the results of agricultural waste that can still be used as 

feed ingredients for sheep is cassava peel. Cassava peel is the result of peeled waste processing 
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chips, tapioca, cassava, tape, and other cassava-based snacks that are still still has nutritional 

content. [1] noted that in North Sumatra there were 1,619,495 tons of cassava production in 2015. 

Besides that, cassava peel also has antinutrient content which is cyanide of 150-360 mg / kg, if 

given directly to livestock, it can cause death. Fermentation process is needed as a microbial 

starter to be propagated in the substrate. Local microorganisms (MOL) can be used as a starter in 

fermentation technology. Based on [2] states that fermentation using local microorganisms on 

cassava peel is an increase in the nutritional content of cassava peels. 

2.  Method 

The study was carried out at Mr. Praditya Rahardja's farm, Jalan Bunga Rinte, Tuntung District, 

Medan City. This research lasted for 3 months, starting in December 2019 until March 2020. And 

then continued at the Laboratory of Food Technology, Faculty of Agriculture and Biochemistry 

Laboratory, Faculty of Mathematics and Natural Sciences, University of North Sumatra. 

Equipment that will be used are 20 individual units of 1x1 m size, 40 units of feed and drink 

units, mortars for grinding meat, Kjhehldahl tubes for testing protein content, waterbaths for 

boiling meat, ovens for viewing the total water content of meat and a experimental thermometer 

for testing meat tenderness, NaOH, Aquades, HCL, H2SO4 and H2O2. 20 local male sheep, drugs 

such as worm medicine (kalbazen), antibloat for bloating and vitamins. Clean water to meet the 

needs of drinking water given ad libitum, water to boil the meat. 

Table 1. Composition of feed ingredients 

Composition (%) P0 P1 P2 P3 

Fermented Cassava peel 0 25 50 75 

Soybean meal 10 10,50 13 17 

Palm kernel 14 14,50 11,50 2 

Corn bran 10 5,50 4,50 1 

Rice bran 28 20 7 0 

Onggok 33 19,50 9 0 

Molasses 3 3 3 3 

Ultra-mineral 1 1 1 1 

Urea 1 1 1 1 

Total 100 100 100 100 

The content of nutrition ingredients material (%) 

Dry matter 86,32 86,67 86,97 87,20 

Crude protein 15,25 15,22 15,22 15,20 

Crude fiber 6,04 7,82 8,83 9,31 

Crude fat 5,50 4,81 3,70 2,50 

TDN 74,28 74,22 74,15 74,08 

The study was conducted experimentally using a completely randomized design (CRD) 4 

treatments and 5 replications. The treatments given are as follows: 

P0: Cassava peel without fermentation in rations. 

 P1: 25% cassava peel fermented in rations. 
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P2: 50% cassava peel fermented in rations. 

 P3: 75% cassava peel fermented in rations. 

The parameters observed in this study included: Meat water content, protein level, fat level, and 

the shrinkage of cooked meat. The data obtained were analyzed based on analysis of variance. If 

there is a treatment effect, Duncan multiple area test will be conducted according to [3]. 

3.  Result and Discussion 

Table 2. Recapitulation of the local ram’s meat quality (%) 

Treatment Water of meat 
Research parameters 

protein level of meat 

Fat level of 

meat 
Meat shrinkage 

P0 75,89 22,09C 14,40C 40,03A 

P1 75,31 22,16B 16,77C 36,23A 

P2 75,79 23,50B 19,07B 41,06A 

P3 76,35 25,89A 22,30A 38,66A 

Note: Different superscripts in the same row and column show very significant differences (P 

<0.01). 

The same superscript in the same row and column shows no significant difference (P> 0.05). 

3.1. Meat Water Content 

Fermented cassava peel-based feed using local microorganisms on rams showed no significant 

effect on water content. The local water content of rams in the treatment given fermented cassava 

peel feed using local microorganisms, where the lowest average results are in P1 of 75.31 ± 

1.89%, P2 of 75.79 ± 0.45% and P0 as a control of 75.89 ± 1.36%. The highest water content 

in the treatment given the addition of fermented cassava peel using local microorganisms in the 

feed was found at P3 of 76.35 ± 0.26%. 

This is because fermented cassava peels using local microorganisms have increased water content 

after fermentation which was previously 6.0% to 11.33% [2]. The average water content of the 

research results is still in the normal range. 

[4] states that the local sheep meat water content in different calpastatin genotypes is 75.705 ± 

4.06%, [5] reported that the water content of local male lamb that is maintained in rural is 75.13%. 

Meat water content is also positively related to meat protein level, where the protein level is able 

to bind water content, so the greater the protein level in meat, the tendency of water content in 

meat is also higher. 

3.2. Meat Protein Level 

Fermented cassava peel-based feeding using local microorganisms has a very significant effect 

(P <0.01) on the protein level of local rams’ meat. Protein level in this study shows the average 

protein level of meat during the study, where the lowest average was found in the treatment P0 as 
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control of 22.09 ± 0.44%. Protein level tends to increase in the treatment given additional 

fermented cassava peel using local microorganisms in the feed, namely P1 of 22.16 ± 0.25%, P2 

of 23.50 ± 0.57% and the highest level of meat protein found at P3 of 25, 89 ± 0.48%. 

With different levels of feed consumption will result in different protein levels, this is due to an 

increase or decrease in the amount of feed consumption related to the quality of available feed, 

which can lead to meat characteristics and quality. Meat protein level in this study is said to be 

high because it differs from the opinion of [6] that the composition of local sheep meat protein 

level given silage-based feed of vegetable waste amounted to 18.39% to 21.05%. Furthermore, 

according to [7] reported that female sheep meat protein which was fattened in a feedlot and the 

level of concentrate giving was between protein levels of 16.35%, to 18.84% and Sianturi [8] 

stated that the content of meat protein level in Garut sheep given sorghum-based feed is 19.11%. 

3.3. Meat Fat Level 

Calculation of meat fat level in local sheep that were fed fermented cassava peel- based feed using 

local microorganisms was highly significant (P <0.01). Where the lowest mean is at P0 as a 

control of 14.40 ± 1.05%. Fat level tends to increase in the treatment given additional fermented 

cassava peel using local microorganisms in the feed, namely P1 of 16.77 ± 0.41%, P2 of 19.07 ± 

0.68% and the highest level of meat fat found in P3 of 22, 30 ± 2.1%. 

This study does not differ greatly from the results of research obtained by [9] states that fat in 

lamb meat is 22.4%. This is supported by the results of research Ramada [10] which states that 

the fat level in lamb meat is 14.8%. The level of meat fat in this study is said to be quite high, 

because it is different from [7] which states that the fat level in female lamb which fattened in a 

feedlot and the rate of administration of concentrate is different at 7.28%. The difference in meat 

fat level is caused by the difference and the amount of concentrate consumed by sheep. This has 

led to the provision of feed containing higher concentrations will produce fatty meat, while 

providing low concentrations and high fiber and will produce low fat level [7]. 

3.4. Meat Shrinkage 

Fermented cassava peel-based feeding using local microorganisms showed that the results of the 

effect were not significant on the content of shrinkage of cooked local lamb meat. Meat shrinkage 

of local rams in the treatment given fermented cassava peel feed using local microorganisms, 

where the highest average yield was in P2 was 41.06 ± 5.75%, P0 as a control was 40.03 ± 1.55%. 

Meat shrinkage decreased in the treatment given additional fermented cassava peel using local 

microorganisms found at P3 of 38.66 ± 3.53% and P1 of 36.23 ± 5.25%. Meat shrinkage from the 

study shows that the category of quality is quite good and suitable for consumption. [11] states 

that the quality of normal shrinkage of cooked meat generally varies around 15-54%. 
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The results of this study did not differ greatly from the results obtained by Ramadhan [12] on 

local rams’ meat with different growth rates that were kept semi-intensive on average by 34.93%. 

[13] also reported that meat shrinkage was fed with the addition of calcium soap from lemuru fish 

oil by 28.65% to 33.24%. 

[14] states that the cooked shrinkage of lamb meat which is given complete and forage feed with 

a different percentage is 31.26% to 34.50%. According to [15] (2002) that the amount meat 

shrinkage was influenced by the amount of cellular membrane damage, the amount of water 

coming out of meat, protein degradation and the ability of meat to bind water. 

4.  Conclusion 

The provision of fermented cassava peel using local microorganisms has a very significant effect 

(P <0.01) on the quality content of local rams’ meat in terms of protein content and fat content, 

but it does not have a significant effect (P> 0.05) on the quality of local rams’ meat in terms of 

water content and meat shrinkage. 
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