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			Abstract | This study aims to evaluate the effect of yeast and Curcuma supplementation in feed on the performance of Jawarandu goats. In this study were used  total of 20 goats Jawarandu, 1.-1,5 years old, weighing about 13,46±1.55kg.  were divided into four treatments consisting of TR0 (basal ration of palm waste-based local feed without Curcuma and yeast), TR1 (basal diet with 0.5% yeast), TR2 (basal diet with 2% Curcuma flour) and TR3 (basal diet with 0.5% yeast and 2% Curcuma flour). Meanwhile, the variables measured include consumption, dry matter digestibility, organic matter, crude protein, NDF, ADF, daily body weight gain, feed conversion, and blood metabolism. Furthermore, the data obtained were analyzed using analysis of variance while differences between treatments were further analyzed with Duncan’s test. The results showed that yeast + curcuma (TR3) supplementation had a significant performance by increasing consumption, dry matter digestibility, organic matter, crude protein, as well as neutral detergent (NDF), and acidic detergent fiber (ADF), average daily body weight gain, feed conversion, and blood metabolic profile (total protein, glucose, cholesterol, Ca and P). A mixture of yeast and curcuma supplementation from local feed-based rations significantly improved the performance of the Jawarandu Goat. concluded that the use of 0.5% yeast and 2% temulawak was the best in goat ration supplementation. Based on the results, it was concluded that the use of  yeast ang curcuma  supplements improves the performance of goat production.
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			INTRODUCTION

			 

			Increasing the production of Jawarandu goats as beef goats is done by increasing the livestock population, breeding and improving feed quality. The feed given is usually in the form of agricultural waste with low nutritional quality, therefore livestock productivity is not often in line with farmers’ expectations. One of the efforts made to increase goat productivity is the use of natural feed additives such as Curcuma and yeast.  The application of natural feed additives  in the from of curcuma and yeast for livestock is more recommended rather than chemical drugs which leave chemical residues on the meat causing harm to humans’ health.

			 

			Curcuma (C. xanthorrhiza, Roxb) is generally reportedly contains bioactive curcuminoids, essential oils, and xanthorrizol, which have broad functions as anti-inflammatory, antiviral, antitumor, hypocholesterolemic, antihepatotoxic, anticancer, and analgesics (Sumiwi and Sidik, 2008). In addition, it also functions as an anticandidal, antifungal, antimalasezia (anti-yeast as in dandruff), antibiofilm (Rukayadi et al., 2008) as well as antimicrobial, anti-inflammatory, anticancer (apoptosis, antiangiogenesis), detoxification, neuroprotection, and antiaging (Hwang, 2008).  Application of  2% the curcuma extract increased bile production, suppressed tissue swelling and LDL plasma in rabbits (Wientarsih and Meulen, 2008) and also showed high antibacterial (500 ug/ml) and antioxidant (100.22 ug/ml) activity compared to other solvents (Nurlidar dan Chosdu, 2008).   

			 

			Meanwhile, yeast is a nutritional supplement that improves fermentative conditions in the rumen, thereby impacting milk performance and production (Sulistyowati et al, 2010).  Moallem et al. (2009) reported that yeast addition had a significant effect on microorganisms in the digestive tract, especially in the rumen. Furthermore, the addition of yeast culture stimulates rapid growth of rumen anaerobic bacteria, therefore, the bacteria population, especially cellulolytic and lactic acid bacteria increases. Schingoethe et al. (2004) reported that the application of 60 g/head yeast to goats increased body weight gain by 0.5 kg/day.

			 

			The use of concentrate by breeders is rare because it is quite expensive (Hayyan et al., 2010; Ali et al., 2013). Therefore, to manage the high price of concentrate, locally available concentrates are needed to improve livestock performance and farmers’ income. Palm kernel meal is one of the agro-industrial by-products of palm oil processing available at low prices and for small-scale farming. Furthermore, palm kernel meal supplementation has been shown to increase livestock consumption and productivity due to its higher water-soluble carbohydrates and unsaturated fatty acids contents (Rahman et al., 2013) which reduces methane gas production (Martinez et al., 2010; Ajayi et al., 2005). A frequently used forage to increase livestock production in the tropics is Glliricidia sepium because of its higher crude protein content, especially branched amino acids. Furthermore, the addition of amino acids in rations increased cellulolytic bacteria growth. This is demonstrated in the increased digestibility of dry matter (DM), organic matter (OM), and neutral detergent fiber (NDF) (Rahman et al., 2013: Puastuti et al., 2014; Tedeschi et al., 2015). Several studies reported that Curcuma supplementation increased cellulolytic bacteria population and reduced lactic acid accumulation and oxygen concentrations in the rumen thereby increasing the use of starch in the ration (Andriyanto et al., 2012; Souza et al., 2010). Other studies have also shown that Curcuma supplementation increased dry matter digestibility (DM), crude protein organic matter (OM), and fiber fraction, as well as microbial efficiency (Rostini et al., 2014; Puastuti et al., 2017; Chanjula et al., 2011). For this reason, it is necessary to modify nutrients that have dual functions, increase goat productivity by utilizing Curcuma and yeast as supplements and palm kernel cake as a source of concentrate constituent materials to improve goat performance. Therefore, this study aims to evaluate the effect of yeast and curcuma supplementation on Jawarandu goat performance.

			 

			MATERIALS AND METHODS

			 

			This study was conducted for four months in Gunung Kupang, Cempaka Village, Banjarbaru City, South Kalimantan Province, Indonesia. In this area, farmers cultivate rubber and oil palm plantations.

			 

			Research design  

			In this study were used  total of 20 goats Jawarandu, 1.-1,5 years old, weighing about 13,46±1.55kg. (coefficient of diversity 12.14%) and were randomly allocated into four experimental treatments. Livestock was housed in individual cages (1.0 x 1.5 m), meanwhile, the trial was conducted for eight weeks and consisted of a two-week preliminary period, four weeks of the adaptation, and two weeks of feed intake, digestibility and calculated feces excretion measurements. In addition, bodyweight was measured every week before breakfast. 

			 

			Feed 

			The experimental feed consisted of four diets namely TR0 (basal ration of palm waste-based local feed without curcuma and yeast), TR1 (basal diet with yeast 0.5%), TR2 (basal diet with 2% curcuma flour) and TR3 (basal ration with yeast 0, 5% and curcuma flour 2%.

			 

			Livestock were placed in individual cages to facilitate feeding as well as the storage of feces and urine, the animals were given parasitic worm medicine (Kalbazen) and vitamins before treatment. Furthermore, the rations were given ad-libitum for all treatments based on the dry matter requirement of goats up to 3.5% of live weight (NRC 2007). The treatment rations were given twice a day, in the morning at 08.00 and in the afternoon at 16.00. The feed nutrient composition is presented in Table 1.  

			 

			Feed Consumption and Digestibility  

			Feed consumption was calculated by weighing the feed given, minus the residue after 24 hours each day. Furthermore, Samples of feed and feed residues are taken every day, both forage and concentrate for analysis.

			 

			Sample Chemical Analysis 

			Samples from swamp forage, Glliricidia sepium, palm kernel cake, and feces samples were analyzed proximately  according to  (AOAC, 2005), while neutral detergent fiber (NDF), and acid detergent fiber (ADF) were analyzed in line with (Van Soest et al., 1991). Furthermore, nutrient content was analyzed by Proximate (AOAC, 2005), while NDF and ADF were analyzed according to Van Soest (1990). Curcumin was analyzed by the maceration meth

			Table 1: Nutrient content of feed ingredients (100% dry matter) 

			
				
					
					
					
					
					
				
				
					
							Ingredient
							Treatment
					

					
							TR0
							TR1
							TR2
							TR3
					

					
							
							Rice bran

						
							
							13,42

						
							
							13,42

						
							
							13,42

						
							
							13,42

						
					

					
							
							Ground corn

						
							
							10,20

						
							
							10,20

						
							
							10,20

						
							
							10,20

						
					

					
							
							Soy bean meal

						
							
							5,89

						
							
							5,89

						
							
							5,89

						
							
							5,89

						
					

					
							
							Palm kernel cake

						
							
							10,49

						
							
							10,49

						
							
							10,49

						
							
							10,49

						
					

					
							
							Mineral

						
							
							0,53

						
							
							0,53

						
							
							0,53

						
							
							0,53

						
					

					
							
							Gliricidia sepium

						
							
							20,00

						
							
							20,00

						
							
							20,00

						
							
							20,00

						
					

					
							
							Swamp Grass

						
							
							40

						
							
							40

						
							
							40

						
							
							40

						
					

					
							
							Yeast

						
							
							-

						
							
							0.5

						
							
							-

						
							
							0.5

						
					

					
							
							Curcuma powder

						
							
							-

						
							
							-

						
							
							2.0

						
							
							2.0

						
					

					
							
							Nutrition (DM base):

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Dry matter (%)

						
							
							94.13

						
							
							93.96

						
							
							93.72

						
							
							94.06

						
					

					
							
							Ash (%)

						
							
							8.48

						
							
							7.96

						
							
							7.82

						
							
							8.21

						
					

					
							
							Crude protein (%)

						
							
							14,30

						
							
							14,10

						
							
							14.68

						
							
							14.54

						
					

					
							
							Crude fat (%)

						
							
							7.66

						
							
							8.14

						
							
							7.96

						
							
							8.77

						
					

					
							
							Crude fiber (%)

						
							
							20,80

						
							
							20.57

						
							
							19.60

						
							
							19.51

						
					

					
							
							Nitrogen free extract (NFE) (%)

						
							
							49.12

						
							
							49.18

						
							
							49.43

						
							
							49.60

						
					

					
							
							Neutral detergent fiber (NDF) (%)

						
							
							70.14

						
							
							70.69

						
							
							72.51

						
							
							73.17

						
					

					
							
							Acid detergent fiber (ADF) (%)

						
							
							29.02

						
							
							29.14

						
							
							29.68

						
							
							29.87

						
					

					
							
							Ca (%)

						
							
							0.71

						
							
							1.10

						
							
							1.02

						
							
							0.89

						
					

					
							
							P (%)

						
							
							0.46

						
							
							0.51

						
							
							0.54

						
							
							0.56

						
					

					
							
							Ca/P

						
							
							1.30

						
							
							1.36

						
							
							1.79

						
							
							2.90

						
					

					
							
							Oleate (%)

						
							
							0.46

						
							
							0.46

						
							
							0.46

						
							
							0.46

						
					

					
							
							Valin (%)

						
							
							0.83

						
							
							0.83

						
							
							0.83

						
							
							0.83

						
					

					
							
							Leusine (%)

						
							
							0.16

						
							
							0.16

						
							
							0.16

						
							
							0.16

						
					

					
							
							Isoleusine (%)

						
							
							0.18

						
							
							0.18

						
							
							0.18

						
							
							0.18

						
					

					
							
							Tannin (%)

						
							
							0.47

						
							
							0.49

						
							
							0.49

						
							
							0.49

						
					

					
							
							Curcumin (%)

						
							
							-

						
							
							-

						
							
							0.14

						
							
							0.12

						
					

				
			

			

			Note : Data were analysed by Nutrition and Feed Science Laboratory, Faculty of Agriculture Islamic University Of Kalimantan

			 

			Table 2: Consumption (g/d) of dry matter (DM), organic matter (OM), crude protein (CP), neutral detergent fiber (NDF), and acidic detergent fiber (ADF) by Jawarandu goat.

			
				
					
					
					
					
					
					
					
				
				
					
							Intakes (g/d)
							TR0
							TR1
							TR2
							
							TR3

						
							SEM
							
							P value

						
					

					
							
							Dry matter

						
							
							812.44a

						
							
							824.13b

						
							
							842.54b

						
							
							882.8b

						
							
							0.235

						
							
							0.042

						
					

					
							
							Organic Matter

						
							
							762.51a

						
							
							767.10b

						
							
							768.43b

						
							
							771.60b

						
							
							0.264

						
							
							0.007

						
					

					
							
							Crude protein

						
							
							146.58a

						
							
							152.12b

						
							
							154.34b

						
							
							158.62b

						
							
							0.127

						
							
							0.020

						
					

					
							
							Crude fiber

						
							
							151.06a

						
							
							167.96b

						
							
							170.96b

						
							
							179.96b

						
							
							0,223

						
							
							0.012

						
					

					
							
							Ether extract

						
							
							71.24a

						
							
							76.23b

						
							
							77.56b

						
							
							78.30b

						
							
							0.023

						
							
							0.026

						
					

					
							
							Nitrogen free extract (NFE)

						
							
							258.47

						
							
							260.19

						
							
							260.42

						
							
							262.39

						
							
							0.235

						
							
							0.342

						
					

					
							
							Neutral detergent fiber (NDF)

						
							
							314.62

						
							
							286.05

						
							
							286.05

						
							
							286.05

						
							
							0.153

						
							
							0.380

						
					

					
							
							Acid detergent fiber (ADF)

						
							
							192.05

						
							
							189.96

						
							
							189.96

						
							
							189.96

						
							
							0.114

						
							
							0.640

						
					

				
			

			

			Different superscripts on the same line showed significant differences (P < 0.05).TR0 (basal ration of local feed based on palm waste without Curcuma and yeast),

			TR1 (same basal diet added with 0.5% yeast),   TR2 (basal diet added with 2% Curcuma flour)

			TR3 (basal ration added 0.5% yeast and 2 % Curcuma flour); SEM: mean standard error

			 

			 

			Table 3: Digestibility (%) of dry matter (DM), organic matter (OM), crude protein (CP), neutral detergent fiber (NDF), and acidic detergent fiber (ADF) by Jawarandu goat 

			
				
					
					
					
					
					
					
					
				
				
					
							Digestibility (%)
							TR0
							TR1
							TR2
							TR3
							SEM
							
							P value

						
					

					
							
							Dry matter

						
							
							66.28a

						
							
							70.17b

						
							
							72.62b

						
							
							77.27b

						
							
							0.23

						
							
							0.0042

						
					

					
							
							Organic Matter

						
							
							64.31a

						
							
							65.13b

						
							
							68.52b

						
							
							71.43b

						
							
							0.23

						
							
							0.0007

						
					

					
							
							Crude protein

						
							
							61.24a

						
							
							64.42b

						
							
							69.74b

						
							
							75.42c

						
							
							0.30

						
							
							0.0020

						
					

					
							
							Crude fiber

						
							
							66.75a

						
							
							68.22b

						
							
							70.26 0b

						
							
							72.60c

						
							
							0,15

						
							
							0.0012

						
					

					
							
							Ether extract

						
							
							65.73a

						
							
							66.16b

						
							
							66.54b

						
							
							67.76c

						
							
							0.23

						
							
							0.0026

						
					

					
							
							Nitrogen free extract (NFE)

						
							
							64.3.8a

						
							
							65.45b

						
							
							66.14b

						
							
							68.74c

						
							
							0.10

						
							
							0.0002

						
					

					
							
							Neutral detergent fiber (NDF)

						
							
							62.84a

						
							
							68.15b

						
							
							68.15b

						
							
							68.15b

						
							
							0.12

						
							
							0.0031

						
					

					
							
							Acid detergent fiber (ADF)

						
							
							60.72a

						
							
							62.18b

						
							
							65.36b

						
							
							66.86c

						
							
							0.11

						
							
							0.0012

						
					

				
			

			

			Different superscripts on the same line showed significant differences (P < 0.05).

			TR0 (basal ration of local feed based on palm waste without Curcuma and yeast),

			TR1 (same basal diet added with 0.5% yeast),

			TR2 (basal diet added with 2% Curcuma flour)

			 

			od (Soetrisno et al., 2008), while tannin was analyzed by modification of the Folin Ciocalteu method (Harborne, 1987). Moreover, calcium was analyzed using the Atomic Absorbance AA7000 Shimadzu Co. Serial number A 306647-00345 while phosphorus was analyzed via the wet ashing method and then quantified using a UV-200 RS UV VIS LW Scientific Spectrophotometer. Fatty acid methyl esters (FAME) were detected using gas chromatography (GC) Shimadzu 2010 series. (Schmidely et al., 2005)

			A metabolic test was carried out by taking 5 mL of goat blood (Dewanti et al., 2013), the sample was left at room temperature for about 1-2 hours until the serum and blood plasma were completely separated. The blood sample was then centrifuged at 4000 rpm for five minutes to completely separate the serum which was transferred to an Eppendorf tube and analyzed for levels of metabolic profile consisting of total protein, glucose, cholesterol, calcium, and phosphorus.

			 

			Data Analysis 

			The data obtained were analyzed using analysis of variance while differences between treatments were analyzed with Duncan’mutiple range test (Steel and Torri, 1991).

			 

			RESULTS AND DISCUSSION

			 

			The results showed that the TR3 feed treatment with yeast and curcuma supplementation increased the consumption (p < 0.05) of dry matter and crude protein, while the NDF and ADF fiber fractions did not show any significant difference. The increase in dry matter consumption was 13.73%, organic matter 22.04%, and crude protein 21.71% (Table 2). This was followed by an increase in dry matter digestibility (16.58%), organic matter (18.43%), crude protein (23.1%), NDF (10.04%), and ADF (12.50%) compared to the control (P < 0.05) (Table 3).

			 

			The difference in dry matter consumption is caused by the nutritional content, especially protein and carbohydrates of the feed (McDonald et al., 2010). Higher feed consumption was closely related to lower NDF fiber and higher crude protein content in the feed. This is in accordance with (Asaolu et al., 2011: Cunningham et al., 2005) which reported that feed consumption is closely related to fiber content, the lower the crude fiber content, the higher the feed consumption (Coleman and Moore, 2003: Eniolorunda et al., 2008). In addition, the regulation of feed consumption is based on the interaction between the characteristics of feed and livestock, depending on the rumen capacity and feed rate. (Mcleod., 1974: McDonald et al., 2010). In this study, the addition of Curcuma flour in the ration up to a dose of 2% dry matter increased daily dry matter consumption in goats. Curcumin and volatile content in Curcuma accelerates stomach emptying and increases appetite (Wijayakusuma, 2003). The increase in dry and organic matter, as well as crude protein in TR3 was due to the high crude protein content (19.67%), palm kernel cake (15.74%) and the combination of yeast and Curcuma in the feed as a source of fatty acids which contributes to the palatability of goats towards feed consumption. Similar results were reported by (Haeb et al., 2012: Frutos et al., 2000) which stated that the level of palatability and digestibility of feed nutrients was related to protein content.

			According to NRC (2007), the addition of fatty acids in goats generally reduces dry matter consumption. It is assumed that supplementation of yeast and Curcuma alter rumen conditions, therefore the effect of unsaturated fatty acids on dry matter consumption  can be efficient. Furthermore, higher digestibility values tend to vary due to lower NDF and ADF fiber fractions and higher crude protein content of supplementary rations (Table 3). This is due to the potential for carbon skeleton work from yeast sources and Gamal leaves which increases rumen microbial growth by increasing rumen ration degradation. Gamal leaves contribute to higher NDF, and ADF digestibility because these amino acids are a source of carbon skeleton for rumen microbial growth (Katongole et al., 2009; Ni Wayan et al., 2012: Machmuller et al., 2000). The result showed that the combination of yeast and Curcuma supplement (TR3) had a positive effect on crude protein by increasing dry matter digestibility (Cuningham et al., 2005). Furthermore, the administration of Glliricidia sepium supplement as a source of amino acids and organic minerals in waste rations made from palm kernel meal increases the digestibility of dry and organic matter, as well as average daily gain (ADG) (Rahman et al., 2013). 

			 

			Nutrient supplementation including carbohydrate and protein is optimized for microbial growth by utilizing fibrous feed which increases consumption and digestibility values (Souza et al., 2010; Rostini et al. 2020), and also adds nutrients for body tissue formation. The administration of palm kernel cake and certain local fermented feed ingredients up to 10%/day increased dry matter intake by 5.78 kg and feed digestibility by 73.14% (Chanjula et al. 2011: Badarina et al., 2017). The results showed an increase in digestibility by yeast + Curcuma supplementation in the TR3 diet. Andriyanto et al. (2012); Shankar et al. (2018), Based on previous studies, Yeast + Curcuma supplementation increased the population of cellulolytic bacteria and reduced lactic acid accumulation and oxygen concentrations in the rumen, thereby increasing the use of starch in the ration (Kumar et al., 2013; Pinloche et al., 2013). In this study, the results showed that the average ADG of goats treated with yeast + Curcuma in the feed (TR3) was higher (P <0.05) compared to the control (TR0). This result is in line with Rochmi and Wahjuni (2017) which stated that the addition of Curcuma at a dose of 1% on complete feed for beef cattle increased body weight gain. Hence, this supplementary diet had a better FCR compared to the control (Table 4).

			 

			Goat body weight gain is closely related to the nutrition and digestibility level of feed. Rations with high nutritional content and good palatability level rapidly increases the body weight gain of goats for fattening (Ajayi et al., 2005: Chanjula et al., 2011). Meanwhile, bodyweight gain is influenced by several factors such as the amount of protein consumption per day, type of livestock, age, genetic and environmental conditions, as well as rearing management (NRC, 2007).

			 

			This result is in line with Ni Wayan et al. (2012) which stated that supplementation of Glliricidia sepium (gliricida spium green) in fermented palm waste-based feed showed higher ADG in goats compared to treatment with only fermented Kumpai grass. Furthermore, the addition of Curcuma as a dietary supplement in feed potentially improves the rumen ecosystem, thereby increasing the microbial population. Increased digestibility and feed intake provide nutrients to body tissues (Andriyanto et al., 2012: Shankar, 2018). The feed conversion value is highly dependent on the digestibility and nutrient metabolism in the body. Consumed feed is used for basic life and production, meanwhile, the feed conversion value depends on the feed quality, the higher the nutrients contained, the better the feed conversion produced (Asaolu et al., 2011). 

			 

			Goat Blood Metabolism

			The metabolic process of feed in the blood of the goat’s body plays a role in converting food substances into compounds needed for the life processes of goats. The average total protein content of the TR3 treatment reached 7.96 mg/dL (Table 4). This is because the yeast and Curcuma feed supplement efficiently improves protein absorption. Solido et al. (2016) stated that protein is absorbed into the body in the form of amino acids and the availability of sufficient protein improves the activity and growth of microorganisms, therefore digestion and consumption processes also increase. Furthermore, Oktarina et al. (2004) stated that improvement in the crude protein content of feed increases the rate of reproduction and rumen microbial population, therefore the ability to digest feed becomes greater.

			Blood glucose metabolism (62.71 – 67.06 mg/dl) was higher in this study compared to goats with tea supplements (Zhong et al., 2011). The highest blood glucose was found in treatment (TR3) (67.06 mg/100 ml), while (TR1), in contrast, showed the lowest blood glucose (Table 5). Feed supplemented with yeast + Curcuma (TR3) improve the physiological status of goats as indicated by high glucose metabolite yields. This is because yeast which is important during fermentation in the rumen, while Curcuma flour contains curcumin which has antimicrobial activity and suppresses protozoa in the rumen, hence, the nutrient metabolism process is improved, as well as blood metabolism, and bodyweight gain. Therefore, the synergistic function between the two supplements has a positive impact on goat’s blood glucose values. (Singh and Ludri, 2002).

			 

			Cholesterol levels in the blood is related to changes in the degree of free fatty acids which are converted into coacetyl-A and further into acetyl Co-A which is the main precursor of cholesterol formation (Maurya et al., 2004). The cholesterol content in this study ranged from 62.60 mg/dl for TR3 and 79.90 mg/dl for TR0 but was lower than the normal goat cholesterol standard. Normal goat cholesterol values according to Astuti et al. (2011) ranges from 65.86-70.26mg/dl. The low cholesterol value is caused by the low crude fat concentrate (5.89%) and the presence of tannins in the feed, therefore goats lack crude fat intake. Furthermore, the quality of feed greatly affects cholesterol biosynthesis, because in every metabolism, ace-

			Table 4: Average daily body weight gain (ADG, kg/day) and feed conversion ratio (FCR) of  Jawarandu goats 

			
				
					
					
					
					
					
					
					
				
				
					
							Variable
							TR0
							TR1
							TR2
							TR3
							SEM
							P value
					

					
							
							Final body weight (kg)

						
							
							16.21a

						
							
							17.52b

						
							
							17.95b

						
							
							18.12b

						
							
							0.07

						
							
							0.0042

						
					

					
							
							Weight gain  (kg)

						
							
							2.75a

						
							
							4.06b

						
							
							4.46b

						
							
							4.63b

						
							
							1.24

						
							
							0.035

						
					

					
							
							Average daily gain (g/d)

						
							
							49.10a

						
							
							72.60b

						
							
							72.60b

						
							
							72.60b

						
							
							0.054

						
							
							0.0034

						
					

					
							
							Feed conversation (FCR)

						
							
							10.43a

						
							
							8.22b

						
							
							8.14b

						
							
							8.02b

						
							
							0.08

						
							
							0.0011

						
					

				
			

			

			Different superscripts on the same line showed significant differences (P < 0.05).

			TR0 (basal ration of local feed based on palm waste without Curcuma and yeast),

			TR1 (same basal diet added with 0.5% yeast),

			TR2 (basal diet added with 2% Curcuma flour)

			TR3 (basal ration added 0.5% yeast and 2 % Curcuma flour); SEM: mean standard error

			 

			Table 5: Total levels of protein, glucose, cholesterol, calcium and blood phosphorus levels of Jawarandu goats supplemented with yeast and Curcuma. 

			
				
					
					
					
					
					
					
					
				
				
					
							Variable
							TR0
							TR1
							TR2
							TR3
							SEM
							P value
					

					
							
							Total Protein (g/dL)

						
							
							7,14a

						
							
							7.22b

						
							
							7.45b

						
							
							7.96b

						
							
							00.07

						
							
							00.42

						
					

					
							
							Glucose (mg/dL)

						
							
							62.75a

						
							
							64.06b

						
							
							65.06b

						
							
							67.06b

						
							
							01.24

						
							
							0.035

						
					

					
							
							Cholesterol (mg/dL)

						
							
							79.10a

						
							
							72.60b

						
							
							65.60b

						
							
							62.60b

						
							
							0.054

						
							
							00.34

						
					

					
							
							Ca(mg/dl

						
							
							12.43a

						
							
							14.02b

						
							
							15.02b

						
							
							16.72b

						
							
							00.08

						
							
							00.11

						
					

					
							
							P(mg/dl)

						
							
							6.23

						
							
							6.87

						
							
							6.96

						
							
							6.96

						
							
							0.096

						
							
							0.009

						
					

				
			

			

			Different superscripts on the same line showed significant differences (P < 0.05).

			TR0 (basal ration of local feed based on palm waste without Curcuma and yeast),

			TR1 (same basal diet added with 0.5% yeast),

			TR2 (basal diet added with 2% Curcuma flour)

			TR3 (basal ration added 0.5% yeast and 2 % Curcuma flour); SEM: mean standard error

			 

			-tyl CoA is produced as a basic ingredient.

			 

			Calcium is the most abundant mineral in the body, over 98% of Ca is in bones and teeth or 46% of the total body minerals (McDowell, 1992). The average blood calcium levels in this study ranged from 12.43 to 16.72 mg/dl. Calcium levels are within normal limits for growing male goats as the calcium content of the treatment feed was 0.71% - 1.10%. However, Ca levels in the blood did not show a significant difference between treatments. Furthermore, phosphorus plays an important role in the process of bone mineralization, it is consumed in ruminants, about 70% is absorbed into the blood plasma while 30% is excreted through feces. The absorbed phosphorus mineral is distributed to the bones and teeth (Tanritanir et al., 2009). In this study, the concentration of phosphorus in the blood did not differ from other treatments, ranging from 6.23 mg/dl for TR0 and 6.96 mg/dl for the TR3 treated goats. The P content in goat blood was within normal limits for livestock, according to Ahmed et al. (2000) which stated that the average P level in the blood of young and adult goats ranges from 6.4 to 8.7 mg/dL.

			 

			CONCLUSIONS

			 

			Supplementation of yeast and temulawak in local feed based on palm kernel cake significantly improved the performance of Jawarandu goats as indicated by nutrient consumption, digestibility, and daily body weight, and  blood metabolism of glucose, cholesterol and blood Ca compared to control goats. 

			 

			ACKNOWLEDGMENTS

			 

			The authors are grateful to the Islamic University of Kalimantan for funding this study through a competitive research scheme.

			 

			CONFLICT OF INTEREST

			 

			All researchers stated consciously that they had no conflict of interest in this study.

			 

			AUTHORS CONTRIBUTION

			 

			Tintin Rostini, Irwan Zakir and Danang Biyatmoko contributed to the design and implementation of the research, to the analysis of the results and to the writing of the manuscript.

			 

			REFERENCES

			 

			Ahmad S,  Scopes RK,  Rees  GN,  Patel  BKC  (2000).Saccharococcus  caldoxylosilyticussp.  nov.,  an  obligatelythermophilic,  xylose-utilizing,  endospore-forming  bacterium. Int. J. Syst. Evol. Microbiol. 50: 517-523.

			Andriyanto M, Darulfallah D, Arif R, Nugraha GM, Winarto A and Manalu W (2012). Improvement of Lamb Preweaning Performance by Combination of Superovulation of Ewes Prior to Mating and Temulawak Extract Plus Administration During Pregnancy. J. Anim. Sci. 14(3):167-172.

			Ajayi DA, Adeneye JA, Ajayi FT  (2005). Intake and Nutrien Utilization of West African Dwarf Goats Fed Mango (Mangifera indica), Ficus (Ficus thionningii),  Gliricidia (Gliricidia sepium) Folianges and Concentrates as Supplement to basal Diet of Guinea Grass (Pannicum maximum).  World J. Agric. Sci. 1(2): 184 189.

			AOAC (2005). Official Methods of Analyses (17th ed.). Association of Official Analytical Chemists, Washington, DC.

			Ali AIM, Sandi S, Muhakka, Riswandi, Budianta  D (2013). The Grazing of Pampangan Buffaloes at Non Tidal Swamp in South Sumatra of Indonesia. APCBEE Procedia ICAAA 2013: July 27-28, Moscow, Russia. https://www.researchgate.net › publication › 280 

			Asaolu  VO,   Binuomote  RT, Akinlade  JO, Oyelami  OJ   and Kolapo KO (2011). Utilization  of Moringaoleifera    fodder combinations  with  Leucaena  leucecophala and  Gliricidia  sepium fodders for WestAfrican Dwarf Goats. Int. J. Agric. Res. 6. 607 – 619. https://doi.org/10.3923/ijar.2011.607.619

			Astuti DA, Baba AS, Wibawan IWT (2011).  Rumen fermentation, blood metabolites, and performance of sheep fed tropical browse plants. Media Peternakan. 34 (3) : 201-206

			Badarina I, Jarmuji, Gultom DP (2017). Kecernaan ransum sapi Bali dengan konsentrat fermentasi berbasis lumpur awit dan bahan pakan local. J. Agrointek, 11(2): 63-67. https://journal.trunojoyo.ac.id ›  https://doi.org/10.21107/agrointek.v11i2.3173

			Badjoeri M, and Lukman (2002). Utilization of Kumpai plants from Semayang lake as cow feed. J. Tropic Anim. Agric. 27 (2): 125-133

			Busquet M, Calsamiglia S, Ferret A and  Kamel C  (2005).   VFA contents of Curcuma  sp.  Anim. Feed Sci. Technol. (123–124): 597. https://doi.org/10.1016/j.anifeedsci.2005.03.008

			Coleman SW, Moore JE (2003). Feed quality and animal performance. Field Crops Res. 84(1): 17-29. https://www.researchgate.net › publication › 223, https://doi.org/10.1016/S0378-4290(03)00138-2

			Cunningham M, Latour MA, Acker D (2005). Animal Science and Industry. 7th Ed. Pearson Prentice Hall, Upper Saddle River, New Jersey. 

			Chanjula P, Siriwathananukul Y, Lawpetchara A (2011). Effect of feeding rubber seed kernel and palm kernel cake in combination on nutrient utilization, rumen fermentation characteristics, and microbial populations in goats fed on briachiaria humidicola hay-based diets.Asian-Aust. J. Anim. Sci. 24:73-81. https://doi.org/10.5713/ajas.2011.10171

			Dewanti DR, Kurnianto E. Sutopo D  (2013). Variation of Blood Plasm Protein of Kejobong and Ettawa Grade Goats. Anim. Agric. J. 2(1) 269–276.

			Eniolorunda O, Jinadu OA, Ogungbesan MA, Bawala TO (2008). Effect  of Combined Levels of Panicum  maximum  and Gliricidia  sepium  on Nutrient  Digestibilities  and Utilization  by West African Dwarf Goats Fed Cassava Offal Based Concentrate. Research J. Anim. Sci. 2(5). 149 - 153.

			Figueiras JF,  Detmann E,  Franco  MO,  Batista ED (2016). Effects of supplements with different protein contents on nutritional performance of grazing cattle during the rainy season. Asian-Australas. J. Anim. Sci., 29(12): 1710-1718. https://doi.org/10.5713/ajas.16.0125 

			Fahriani A, and  Eviyati (2008). Potential of swamp grass as ruminant feed: production, capacity, and fiber fraction content.  J. Indonesia Trop. Anim. Agric. No 33 (4).

			Frutos P, Hervás G, Giráldez FJ, Fernández M, Mantecón AR (2000). Digestive utilization of quebracho-treated soya bean meal in sheep. J. Agr. Sci. 134: 101-108. https://doi.org/10.1017/S0021859699007261

			Haeb  AAM and El-Tarabany AA (2012).  Effect of Nigella sativa  or Curcumin on Daily  Body  Weight  Gain,  Feed  Intake  and  some  Phy-siological  Functions  in Growing Zaraibi Goats during Hot Summer Season.  Third International Conference on Radiation Sciences and Applications 12 – 16 November 2012/ Hurghada, Egypt.

			Harborne JB (1987). Metode Fitokimia, Edisi ke dua, ITB, Bandung.

			Hayyan A, Alam MZ, Mirghani MES, Kabbashi NA, Hakimi MNIN, Siran YM, Tahiruddin S (2010). Production of biodiesel from sludge palm oil by esterification process. J. Energy Power Eng. 4(1): 12-17. https://pdfs.semanticscholar.org 

			Hwang GW, Furuchi T,  Naganuma A. (2008). The ubiquitin-conjugating enzymes, Ubc4 and Cdc34, mediate cadmium resistance in budding yeast through different mechanisms. Life Sci. 82(23-24):1182-5

			Katongole CB, Sabiiti FB, Bareeba I, Ledin (2009). The performance of growing indigenous goats fed a diet based on urban market crop wastes. Trop. Anim. Health Prod. 41: 329-336. https://doi.org/10.1007/s11250-008-9193-7 

			Kumar DS, Prasad Ch S, Prasad RMV (2013). Effect of yeast culture (Saccharomyces cerevisiae) on ruminal microbial population in buffalo bulls. Buffalo Bull. 32: 116-119.

			Machmüller ADA, Ossowski, Kreuzer M (2000). Comparative evaluation of the effects of coconut oil, oil seeds, and crystalline fat on methane release, digestion, and energy balance in lambs. Anim. Feed Sci. Technol., 85(1–2): 41–60. https://doi.org/10.1016/S0377-8401(00)00126-7 

			Maurya R, Srivastava S, Kulshreshta KD, Gupta MC (2004). Traditional Remedies for Fertility Regulation”, Cur. Med. Chem. 11(11). https://doi.org/10.2174/0929867043365215

			McDonald P, Edwards RA, Greenhalagh JFD, Morgan CA, Sinclair LA, Wilkinson RG (2010). Animal Nutrition. Seventh, Ed., New York. C.A., Morgan, J.F.D., Greenhalgh, L.A., Sinclair and R.G., Wilkinson, Inc. 

			McDowell, LR (1992a). Proper mineral suplement· of livestock diets essential Feedstuff. Ed November 2, 1992. P.11-13.

			Martinez ME,  Ranilla MJ, Tejido ML, Ramos S, Carro MD (2010).  Comparison of fermentation of diets of variable composition and microbial populations in the rumen of sheep and Rusitec fermenters.  I. Digestibility, fermentation parameters, and microbial growth.  J. Dairy Sci. 93:3684-3698. http://dx.doi.org/10.3168/jds.2009-2933

			McLeod MN (1974). Plant tannins - Their role in forage quality. Nutr. Abst. Rev. 44: 803-812.

			Moallem U (2009). The effects of extruded flaxseed supplementation to high-yielding dairy cows on milk production and milk fatty acid composition. Anim. Feed Sci. Technol. 152:232–242.

			Ni Wayan S, Sucipta IGMA, Mudita IM, Partama IBG, Cakra IG  (.2012). The Supplementation of urea molasses block for increasing performance of ettawah crossbred goats fed diet containing gliricidia spium green forage. 12 (2):49-54.

			NRC (2007). Nutrient requirements of small ruminants. Sheep, goats, cervids, and new world camelids. Animal Nutrition series. National Research Council. of The National Academies, Washington, DC.

			Nsahlai IV, Osuji PO, Umunna NN (1995). The degradability by sheep of fruits of acacia and leaves of sesbania sesban and the effect of supplementation with mixtures of browses and oilseed cake on the utilization of teff (Eragrostis tef) straw. Anim. Sci. 61: 539-544. https://doi.org/10.1017/S1357729800014119

			Nurlidar F, Chosdu R.  (2008).  Effect of Gamma irradiation on antioxidant activity of temulawak (Curcuma xanthorrhiza Roxb).  Proceedings of the First International Symposium on Temulawak.  IICC.  Bogor (ID).  May 27- 29. ISBN No. Pp:243-246.

			Oktarina K, E Rianto, R Adiwinarti, dan A. Purnomoadi. (2004). Retensi protein pada Domba Ekor Tipis jantan yang mendapat pakan penguat dedak padi dengan aras yang berbeda. J. Pengembangan Peternakan Tropis Spec. Ed. 1: 110-115.

			Pinloche E, McEwan, Marden JP, Bayourthe C, Auclair E, Newbold CJ (2013). The effects of a probiotic yeast on thebacterial diversity and population structure in the rumen of cattle. PLoS One. 8 (6): 78-24. https://journals.plos.org. plosone, https://doi.org/10.1371/journal.pone.0067824

			Puastuti W, Yulistiani D, Handiwirawan E (2017). Supplementation of molasses and branched chain amino Acids to increase in vitro digestibility of ammoniated corn cob in ruminants feed. JIVT. 22 (4):179-187. J. Ilmu Ternak dan Vet. https://doi.org/10.14334/jitv.v22i4.1664 

			Puastuti, W, Yulistiani D, SusanaI WR. (2014). Evaluation of the Nutritional Value of Fermented Palm Kernel Cake with Mold as a Source of Ruminant Protein. JITV. 19(2): 143-151. http://dx.doi.org/10.14334/jitv.v19i2.1043

			Phimphachan hvongsod V and I Ledin (2002). Performance of growing goats fed Panicum maximumand leaves of Gliricidia sepium. Asian-Aust. J.  Anim. Sci. 15. 1585-1590. https://doi.org/10.5713/ajas.2002.1585

			Riswandi, Ali AIM, Muhakka, Syaifuddin Y, Akbar I (2015). Nutrient digestibility and productivity of Bali cattle fed fermented Hymenachne amplexiacalis based rations supplemented Leucaena leucocephala. J. Media Peternakan. 38(3): 156-182. https://doi.org/10.5398/medpet.2015.38.3.156

			Rochmi SE, Wahjuni RS (2017). Teknologi Complete Feed Herbal Untuk Peningkatan Produktivitas Sapi Potong Di Kecamatan Parengan Kabupaten Tuban. Agroveteriner Vol. 6(1). Pp. 1-8.

			Rostini T, Abdullah L, Wiryawan KG, Kartic, PDMH (2014). Utilization of swamp forages from South Kalimantan on local Goat performances. J. Media Peternakan. 37(1): 50-56. https://doi.org/10.5398/medpet.2014.37.1.50 

			Rostini T, Zakir I, Biyatmoko D (2020). The effect of zinc biokomplek and Vitamin E supplementation on local Goat Semen.  American  J. Anim. Vet. Sci. 15(2): 169-175 https://doi.org/10.3844/ajavsp.2020.169.175

			Rahman MM, Abdullah RB, Wan KhadijahWE, NakagawaT,Akashi R (2013). Feed intake, digestibility and growth performance of goat offered Napier grass supplemented with molasses protected palm kernel cake and soya waste. Asian J. Anim. Vet. Adv. 8:527-534. https://doi.org/10.3923/ajava.2013.527.534

			Rukayadi Y, Jae-Seok Shim, Jae-Kwan Hwang (2008). Screening of Thai medicinal plants for anticandidal activity. Mycoses.  51(4): 308-312. https://doi.org/10.1111/j.1439-0507.2008.01497.x

			Schmidely P, Morand-Fehr P and Sauvant D (2005). Influence of extruded soybeans with or without bicarbonate on milk performance and fatty acid composition on goat milk. J. Dairy Sci. 88: 757- 765. https://doi.org/10.3168/jds.S0022-0302(05)72739-9

			Schingoethe DJ, KN Linke, KF Kalscheur, A. R. Hippen, D. R Rennich, I Yoon (2004). Feed efficiency of mid-lactation dairy cows fed yeast culture during summer. J. Dairy Sci. 87:4178–4181.

			Shankar  GK. (2018). Preeliminary Observations Of A Natural Eye Ointment From Curcuma Aromatica To Treat Goat Keratoconjunctivitis And Uveitis. Malaysian J. Vet. Res. 9(2): 144-147. 

			Singh M, Ludri RS (2002). Milk production and reproductive performance of Murrah buffaloes (Bubalusbubalis) hormonally induced into lactation with a simplified method. Indian J, Dairy Sci. 55:1-6.

			Soetrisno, Sukarianingsih D, Saiful M, Putrika A, Kusumaningtyas DI (2008). Curcuminoids from Curcuma xanthorrhiza Roxb: isolation, characterization, identification.  Proceedings of the First International Symposium on Temulawak.  IICC.  Bogor (ID).  May 27- 29.   Pp: 225- 230.

			Souza MA, Detmann E, Paulino MF (2010). Intake, digestibility and rumen dynamics of neutral detergent fibre in cattle fed low-quality tropical forage and supplemented with nitrogen and/or starch. Trop. Anim. Health Prod. 42: 1299-1310. https://doi.org/10.1007/s11250-010-9566-6 

			Steel PGD, JH Torrie (1991). Prinsip dan Prosedur Statistika suatu Pendekatan Geometrik. Terjemahan B. Sumantri. PT Gramedia. Jakarta.

			Sulistyowati E, Badarina I, Soetrisno E (2010). Supplementation of Starbio probiotic and yeast on milk production and nutrient digestibility of  lactating Holstein cows fed a ration containing cassava meal. J. Dairy Sci. Vol 93. E- Suppl. 1: 860.

			Sumiwi SA, Sidik. (2008). Temulawak (Curcuma xanthorrhiza Roxb.) botany, etnobotany, chemistry, pharmacology and there benefit, 27–28.

			Tanritanir P, N Ozdal, C Ragbetli, I Yoruk, E Ceylan, S Deger (2009). Some biochemical parameters and vitamins levels in the hair goats naturaly mix-infested with endo and ectoparasities (lice (Linognathus africanus) and Trichostrongylidae sp.). J. Anim. Vet. Adv., 8: 590-594.

			Tedeschi LO, Fox DG, Fonseca MA, Francis L, Cavalcanti L (2015). Models of protein and amino acid requirements for cattle: Invited Rivi. R. Bras. Zootec. 44: 109-132. https://doi.org/10.1590/S1806-92902015000300005 

			Van Soest PJ, Robertson JB, Lewis BA (1991). Methode for dietary fiber neutral detergent fiber and nonstrarch polysaccharides in relation to animal nutrittion. J. Dairy Sci. 74(10): 3583-3597. https://www.sciencedirect.com › article, https://doi.org/10.3168/jds.S0022-0302(91)78551-2 

			Wientarsih I., I Meulen U (2008).   The effect of diets arying in curcuma (C.Curcuma xanthorrhiza, Roxb) on blood plasma LDL- peroxidation in rabbits.  Proceedings of the First International Symposium on Temulawak.  IICC.  Bogor (ID).  May 27- 29. Pp:313-316.

			Wijayakusuma H (2003).  Penyembuhan dengan Tanaman Obat, Edisi Revisi, Elex Media Komputindo, Jakarta.

			Zhong Wei, Ma, Qiaohong Xue, Jibin Zheng Yanming, Cai Ying, Ouyang Yun, Yu Xuefeng (2011). Humification degree as a proxy climatic record since the last deglaciation derived from a limnological sequence in South China. Geochemistry International, 49(4), 407-414, https://doi.org/10.1134/S0016702911040094

			 

			 

		

	OEBPS/image/816.png
OPEN 8 ACCESS Advances in Animal and Veterinary Sciences

Research Article

Gheck for
updates.

Effect of Yeast and Curcuma Supplementation in Palm Kernel Cake

Local Feed on Jawarandu Goats’ Performance
TINTIN ROSTINI', IRWAN ZAKIR!, DANANG BivarMOKO?
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Abstract | This study aims to evaluate the effect of yeast and Curcuma supplementation in feed on the performance of
Jawarandu goats. In this study were used total of 20 goats Jawarandu, 1.-1,5 years old, weighing about 13,46+1.55kg.
were divided into four treatments consisting of TRO (basal ration of palm waste-based local feed without Curcuma and
yeast), TR1 (basal diet with 0.5% yeast), TR2 (basal diet with 2% Curcuma flour) and TR3 (basal diet with 0.5% yeast
and 2% Curcuma flour). Meanwhile, the variables measured include consumption, dry matter digestibility, organic
matter, crude protein, NDF, ADF, daily body weight gain, feed conversion, and blood metabolism. Furthermore, the
data obtained were analyzed using analysis of variance while differences between treatments were further analyzed
with Duncan’s test. The results showed that yeast + curcuma (TR3) supplementation had a significant performance
by increasing consumption, dry matter digestibility, organic matter, crude protein, as well as neutral detergent (NDF),
and acidic detergent fiber (ADF), average daily body weight gain, feed conversion, and blood metabolic profile (total
protein, glucose, cholesterol, Ca and P). A mixture of yeast and curcuma supplementation from local feed-based
rations significantly improved the performance of the Jawarandu Goat. concluded that the use of 0.5% yeast and 2%
temulawak was the best in goat ration supplementation. Based on the results, it was concluded that the use of yeast
ang curcuma supplements improves the performance of goat production.
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INTRODUCTION leave chemical residues on the meat causing harm to hu-
mans’ health.

Increasing the production of Jawarandu goats as beef

goats is done by increasing the livestock population, Curcuma (C. xanthorrhiza, Rox?) is generally reportedly
breeding and improving feed quality. The feed given isusu-  contains bioactive curcuminoids, essential oils, and xan-
ally in the form of agricultural waste with low nutritional ~thorrizol, which have broad functions as anti-inflamma-
quality, therefore livestock productivity is not often in line ~ tory, antiviral, antitumor, hypocholesterolemic, antihepa-
with farmers’ expectations. One of the efforts made to in-  totoxic, anticancer, and analgesics (Sumiwi and Sidik,
crease goat productivity is the use of natural feed additives  2008). In addition, it also functions as an anticandidal,
such as Curcuma and yeast. The application of natural feed ~antifungal, antimalasezia (anti-yeast as in dandruff), anti-
additives in the from of curcuma and yeast for livestock biofilm (Rukayadi et al., 2008) as well as antimicrobial, an-
is more recommended rather than chemical drugs which ti-inflammatory, anticancer (apoptosis, antiangiogenesis),
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