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			Abstract | This study was aimed to examine the effect of anaerobic fermentation on the nutrient content of banana peels and their use on performance of crossbred native chickens. Banana peels were fermented (FBP) anaerobically for 21 days with addition of 10% tapioca flour as an additive. Then banana peels without and with fermentation were analyzed for their nutrient content. This fermented banana peel was then applicated to the crossbred native chicken diet with different levels. There were four treatments and five replications. Treatments were FBP0: diet without fermented banana peels, FBP1: diet with 10% fermented banana peels, FBP2: diet with 20% fermented banana peels, and FBP3: diet with 30% fermented banana peels. The parameters were nutrient content, feed intake, body weight gain, and feed conversion ratio. Data on nutrient content of fermented and unfermented banana peels were analyzed descriptively, while data on feed intake, body weight gain, and feed conversion were analyzed by using analysis of variance and continued with Duncan’s multiple range test. The results of this study indicated that the anaerobic fermentation process for 21 days increased the crude protein content, and decreased the crude fiber and tannins of banana peels. The level of fermented banana peels had a significant effect (P<0.05) on body weight gain, feed intake but had no significant effect (P>0.05) on feed conversion. Body weight gain and feed intake of crossbred native chickens up to eight weeks of age, fed banana peels up to 20% were not significantly different (P<0.05) with control diet.
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			INTRODUCTION

			Banana peel is a waste from banana processing that has not been utilized optimally. The peel weight is 20 to 40% of the weight of the Kepok banana (Musa paradisiace L) fruit (Koni et al., 2013). Kepok banana peel can be used as a poultry feed ingredient and is used at 3% (Farman et al., 2016), 5% (Putra et al., 2019), 7.5% (Koni, 2013), and 10% (Duwa et al., 2014). The limited use of banana peels is due to the high fiber content of 11.5-11.95% (Tartrakoon et al., 1999), 44.28% (Mosa and Khalil, 2015) and tannin content 4.69-6.84% (Tartrakoon et al., 1999). High crude fiber in poultry feed can reduce the digestibility of the feed. Tannins can bind protein, starch (Mullik et al., 2016), so that the protein digestibility decreases. Tannins can inhibit the action of the enzymes amylase, lipase and protease thereby affecting the metabolic processes in the poultry body (Reddy and Pierson, 1994). Crude fiber and tannins can be reduced through processing such as fermentation.

			The fermentation process is able to degrade various anti-nutrients in the feed (Reddy and Pierson, 1994) such as tannins (Wahyuni et al., 2008; Mullik et al., 2016; Namah et al., 2021; Koni et al., 2022b; Koni and Foenay, 2022), reducing phytic acid (Koni et al., 2022a, 2023) and reduce crude fiber (Widyastuti, 2008; Abel et al., 2015). Fermentation has a positive effect on banana peel nutrients, thus increasing their utilization in feed as reported Koni et al. (2013) fermented banana peel with the fungus Rhyzopus oligosporus can be used up to 10% in broiler feed, and Salombre et al. (2018) that banana peel silage is used up to 15% in broiler diet.

			Information about anaerobic fermentation (generally using lactic acid-producing microorganisms such as lactic acid bacteria) of banana peels and the effect of its use on the performance of free-range chickens is not yet available. Therefore, the aim of this research was to determine the effect of using fermented banana peels in feed on the growth performance of crossbred native chickens.

			MATERIALS AND METHODS

			Fermented banana peel

			Banana peels are fermented (FBP) for 21 days, the process for making banana peels is fermented according to the instructions of Chrysostomus et al. (2020). Banana peels are taken from banana processing facilities; ripe banana peels are marked with yellow peel color, then separated from fruit stalks and washed to remove dirt attached to the peel, drained and cut ± 3 cm, weighed and then mixed with 10% tapioca flour. Put it in a thick plastic jar while compacting it, then close it tightly and insulate the surface to make it airtight. Banana peels are fermented at room temperature (25-27 ºC) for 21 days. After 21 days it is opened and sun dried for two days. Then analyzed the nutrient content. A 10% sample of FBP was taken to analyze dry matter, crude protein, crude fiber Association of Official Analytical Chemists (AOAC, 2005) method. Fiber fraction analysis, including neutral detergent fiber (NDF), acid detergent fiber (ADF), and lignin, was conducted according to the procedure outlined by Van Soest et al. (1991). Calcium was determined by the Atomic Absorption Spectroscopy (AAS) method and phosphorus using spectrophotometry (AOAC, 2005) Analysis of total tannins using Burns (1971) method.

			Chicken, treated diet, and cage

			A total of 160 crossbred native chickens unsex were used in this study with an average initial body weight of 38.68±0.56 g These chickens were fed according to the level of use of fermented banana peels (FBP). The treatments were FBP0: diet without fermented banana peels (Control), FBP1: diet with 10% fermented banana peels, FBP2: diet with 20% fermented banana peels, FBP3: diet with 30% fermented banana peels. Each treatment had five replications and each unit used eight crossbred native chickens. Treatment feed given 1-56 days. The nutrient content of the treated feed was prepared according to the instructions of National Standardization Agency of Indonesia (BSNI (National Standardization Agency of Indonesia) BSNI, 2013). Details are shown in Table 1. All feed ingredients were ground with the same particle size then weighed according to the formulation and mixed until homogeneous then made in crumble form. The total experimental cages were 20 units. Each unit measures 80 cm long, 70 cm wide, and 50 cm high. The cage temperature ranges from 27-32°C, with air humidity 53-68%. Lighting for 12 hours from 18.00 to 06.00 am. The bedding of the cage uses rice husks and is changed every week.

			Table 1: Formulation and nutrient content of treatments diet.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Feed ingredients

						
							
							Age 1-21 days (%)

						
							
							Age 22-56 days (%)

						
					

					
							
							FBP0

						
							
							FBP1

						
							
							FBP2

						
							
							FBP3

						
							
							FBP0

						
							
							FBP1

						
							
							FBP2

						
							
							FBP3

						
					

					
							
							Fermented banana peel 

						
							
							0.00

						
							
							10.00

						
							
							20.00

						
							
							30.00

						
							
							0.00

						
							
							10.00

						
							
							20.00

						
							
							30.00

						
					

					
							
							Corn

						
							
							50.00

						
							
							46.00

						
							
							42.00

						
							
							38.00

						
							
							58.00

						
							
							54.00

						
							
							50.00

						
							
							46.00

						
					

					
							
							Rice bran

						
							
							18.00

						
							
							12.00

						
							
							6.00

						
							
							0.00

						
							
							21.00

						
							
							15.00

						
							
							9.00

						
							
							3.00

						
					

					
							
							Meat bone meal

						
							
							8.60

						
							
							8.60

						
							
							8.60

						
							
							8.60

						
							
							4.60

						
							
							4.60

						
							
							4.60

						
							
							4.60

						
					

					
							
							Soy bean meal

						
							
							18.00

						
							
							18.00

						
							
							18.00

						
							
							18.00

						
							
							11.00

						
							
							11.00

						
							
							11.00

						
							
							11.00

						
					

					
							
							Palm oil

						
							
							3.00

						
							
							3.00

						
							
							3.00

						
							
							3.00

						
							
							2.00

						
							
							2.00

						
							
							2.00

						
							
							2.00

						
					

					
							
							Premixes

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
					

					
							
							Methionine

						
							
							0.30

						
							
							0.30

						
							
							0.30

						
							
							0.30

						
							
							0.30

						
							
							0.30

						
							
							0.30

						
							
							0.30

						
					

					
							
							L lysine HCL

						
							
							0.60

						
							
							0.60

						
							
							0.60

						
							
							0.60

						
							
							0.60

						
							
							0.60

						
							
							0.60

						
							
							0.60

						
					

					
							
							Dicalcium phospat

						
							
							1.00

						
							
							1.00

						
							
							1.00

						
							
							1.00

						
							
							2.00

						
							
							2.00

						
							
							2.00

						
							
							2.00

						
					

					
							
							NaCl

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
							
							0.25

						
					

					
							
							Total

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
					

				
			

			FBP0: diet without fermented banana peels (Control), FBP1: diet with 10% fermented banana peels, FBP2: diet with 20% fermented banana peels, FBP3: diet with 30% fermented banana peels.

			Research variable

			The research variables were the nutrient content of fermented banana peel. Experiments on chicken diet with the feed intake variable obtained by weighing the feed given and the remaining feed every week, body weight gain obtained by weighing the body weight of the chickens every week and the feed conversion ratio which was comparison between feed intake and body weight gain.

			Statistical analysis

			Data containing nutrients were analyzed descriptively by looking at the average value, while data on feed intake, body weight gain and feed conversion ratio were analyzed by analysis of variance and followed by Duncan’s multiple range test with a probability value of 5% (Agustono et al., 2011).

			RESULTS and DISCUSSION

			Banana peel nutrients before and after fermentation

			The fermentation process results in changes to the nutrient composition of banana peels, shown in Table 2. The nutrient content of banana peels was improved through anaerobic fermentation with the addition of 10% tapioca and fermented for 21 days. It was seen that crude protein increased by 74.35% and crude fiber decreased by 31.45%, tannins decreased by 97.38%. The decrease in fiber fractions such as neutral detergen fiber (NDF), acid detergen fiber (ADF) and Lignin were, respectively 22.21%, 9.7% and 20.94%.

			Table 2: Nutrient composition of banana peels before and after fermentation using 10% tapioca for 21 days.

			
				
					
					
					
				
				
					
							
							Nutrient component (%)

						
							
							Unfermented banana peel (BP)

						
							
							Fermented banana peel (FBP)

						
					

					
							
							Dry matter

						
							
							74.20±0.85

						
							
							70.94±1.41

						
					

					
							
							Crude protein

						
							
							3.90±0.07

						
							
							6.80±0.71

						
					

					
							
							Crude fat

						
							
							8.56±0.17

						
							
							10.80±0.71

						
					

					
							
							Crude Fiber

						
							
							14.37±0.95

						
							
							9.85±1.18

						
					

					
							
							Ash

						
							
							10.60±0.35

						
							
							9.98±0.07

						
					

					
							
							Calcium

						
							
							0.21±0.08

						
							
							0.18±0.08

						
					

					
							
							Phosphorus

						
							
							2.06±0.24

						
							
							1.02±0.22

						
					

					
							
							Tannins

						
							
							4.97±0.02

						
							
							0.13±0.02

						
					

					
							
							NDF

						
							
							45.86±0.45

						
							
							35.67±0.44

						
					

					
							
							ADF

						
							
							32.41±0.38

						
							
							29.26±0.59

						
					

					
							
							Lignin

						
							
							17.90±0.39

						
							
							14.15±0.54

						
					

				
			

			NDF: neutral detergent fiber, ADF: Acid detergent fiber.

			Performance of chicken fed with fermented banana peels

			The initial body weight of the chickens with the same treatment is shown by the data in Table 3 where the initial body weight was relatively uniform. Provision of fermented banana peels had a significant effect on body weight, body weight gain and feed intake both in chickens aged 1 to 4 weeks and those aged 5-8 weeks and overall. The value of feed conversion had an effect on the age of 1-4 weeks had a significant effect (P<0.05) while those aged 5-8 weeks and overall had no significant effect (P>0.05). During maintenance, none of the chickens died.

			Table 3: The effect of giving fermented banana peels to the performance of native chickens.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Parameter

						
							
							Treatments

						
							
							SEM

						
							
							P value

						
					

					
							
							FBP0

						
							
							FBP1

						
							
							FBP2

						
							
							FBP3

						
					

					
							
							Initial body weight (g/bird)

						
							
							38.326

						
							
							38.728

						
							
							38.778

						
							
							38.878

						
							
							0.129

						
							
							0.482

						
					

					
							
							Body weight (g/bird)

						
					

					
							
							4 weeks old

						
							
							379.152c

						
							
							375.652c

						
							
							344.702b

						
							
							319.104a

						
							
							5.888

						
							
							0.000

						
					

					
							
							8 weeks old

						
							
							698.652b

						
							
							680.526b

						
							
							676.652b

						
							
							604.778a

						
							
							8.897

						
							
							0.000

						
					

					
							
							PBB (g/bird/week)

						
					

					
							
							1-4 weeks

						
							
							85.206c

						
							
							84.230c

						
							
							76.482b

						
							
							70.056a

						
							
							1.478

						
							
							0.000

						
					

					
							
							5-8 weeks

						
							
							79.874b

						
							
							76,220a

						
							
							82,988b

						
							
							71.420a

						
							
							1.467

						
							
							0.019

						
					

					
							
							1-8 weeks

						
							
							82.542b

						
							
							80.226b

						
							
							79.736b

						
							
							70.738a

						
							
							1.117

						
							
							0.000

						
					

					
							
							Feed intake (g/bird)

						
					

					
							
							1-4 weeks

						
							
							742.954ab

						
							
							789.126b

						
							
							715.602a

						
							
							697.776a

						
							
							11039

						
							
							0.008

						
					

					
							
							5-8 weeks

						
							
							1237.228c

						
							
							1129.826bc

						
							
							1196.326b

						
							
							924.150a

						
							
							29.944

						
							
							0.000

						
					

					
							
							1-8 weeks

						
							
							1980.176b

						
							
							1918.952b

						
							
							1911.928b

						
							
							1621.926a

						
							
							35.225

						
							
							0.000

						
					

					
							
							Feed conversion ratio

						
					

					
							
							1-4 weeks

						
							
							2.108a

						
							
							2.388bc

						
							
							2.282ab

						
							
							2.510c

						
							
							0.047

						
							
							0.010

						
					

					
							
							5-8 weeks

						
							
							4.500

						
							
							4.382

						
							
							4.171

						
							
							4.572

						
							
							0.146

						
							
							0.816

						
					

					
							
							1-8 weeks

						
							
							3.304

						
							
							3.360

						
							
							3.228

						
							
							3.542

						
							
							0.073

						
							
							0.499

						
					

					
							
							Mortality 1-8 weeks (bird)

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							
					

				
			

			FBP0: diet without fermented banana peels (Control), FBP1: diet with 10% fermented banana peels, FBP2: diet with 20% fermented banana peels, FBP3:` diet with 30% fermented banana peels. Mean followed by different superscript letters in the same row indicating a significant difference (P<0.05). SEM: Standard error of the mean, p: probability

			Fermentation effect on banana peel nutrients

			Based on data (Table 2) it can be seen that fermentation can enrich the nutrients of banana peels. The increase in protein is probably because the fermented banana peel substrate is donated from the bodies of microorganisms and the protease enzymes produced by microorganisms (Hudiansyah et al., 2015; Mandey et al., 2015). This increase in protein also occurred in banana peels which were fermented using the fungus Rhyzopus oligosporus, before fermentation the 6.56% crude protein increased to 14.88% after fermentation (Koni et al., 2013). Fermentation using cow rumen fluid can increase protein from 5.97% to 6.38% (Ridla et al., 2016). Crude fiber content after 21 days of fermentation decreased by 31.45%. This decrease in crude fiber was followed by a decrease in the fiber fraction, namely NDF, ADF and lignin, respectively 22.22%, 9.72% and 20.95%. The decrease in crude fiber and fiber fraction is due to the fermentation process of microorganisms to produce cellulolytic enzymes which have the ability to reduce crude fiber. Microorganisms produce cellulolytic enzymes such as cellulase and xylanase (Mandey et al., 2015).

			This nutrient improvement also occurred with a decrease in tannin content of 97.38%. This is because microorganisms that play a role in fermentation produce enzymes that can degrade anti-nutrients such as tannase enzyme (Cho et al., 2019; Namah et al., 2021). Tannins in banana peels fermented with goat rumen fluid during six days of fermentation decreased by 13.08%, the decrease in tannins in banana peels fermented with 6% palmyra liquid sugar was 33.72% (Koni et al., 2022b).

			The effect of fed fermented banana peels on performance of crossbred native chickens

			Based on the data in Table 3, it reveals that the initial body weight of the chickens with the same treatment was indicated by no difference in body weight (P>0.05). This shows that the initial state of experimental chickens has a uniform initial body weight. This supports an experiment that gives effect only from the level of use of fermented banana peels in feed. Increasing the level of fermented banana peels tends to cause a decrease in body weight of chickens for all ages, both 4 weeks and 8 weeks. This is possibly due to differences in the amount of feed consumption and nutrient digestibility in the treated feed, the higher the banana peel the digestibility decreases (Salombre et al., 2018). In addition, the presence of tannins in fermented banana peels (0.18%) with increasing use results in a higher accumulation of tannins so that the nutrients bound and disposed of through the excreta also increase. Tannins cause a decrease in feed consumption in livestock (Tandi, 2013). Based on analysis of variance the use of banana peel silage in feed had a very significant effect (P<0.01) on crossbred native chicken body weight gain. Fed banana peel silage of 10, 20, and 30% tended to reduce the body weight of native chickens, the higher the administration of banana peel silage, the free-range chicken’s body weight decreased. This is due to the tannin content which can cause the digestibility of nutrients such as protein in native chickens to decrease. This is in accordance with what is described by Tandi (2013) that tannins can inhibit metabolic processes in the body of livestock such as binding to protein and starch so that they are difficult to digest by protease and amylase enzymes into amino acids and glucose.

			Increasing the level of fermented banana peels caused a decrease in feed intake both at 1-4 weeks of age and at 5-8 weeks of age and consumption during the 1-8 weeks of the study (P<0.05). This was probably due to the presence of antinutrients in fermented banana peels so that reduce the level of livestock preference on feed containing FBP. Tannins generally have a bitter and astringent taste, thereby reducing consumption (Khalifa and Tinay, 1994). The given 30% FBP had significantly (P<0.05) lower feed intake than other treatments at a total age consumption of 1-8 weeks. Giving banana peel silage up to 30% shows a tendency to decrease the consumption of crossbred native chicken diet, this is because there is still a tannin content contained in the fermented banana peel so that it can reduce the level of feed consumption, because of the astringent taste. According to Salombre et al. (2018) tannins in banana peels can cause a decrease in feed consumption due to the astringent taste for livestock. Nuraga et al. (2018) who explained the low consumption of feed was due to the blacker color of the feed using banana peel silage than the color of the feed without banana peel silage. 

			Feed conversion ratio (FCR) is a comparison between the total feed consumption and body weight gain in a certain time (Scott et al., 1982). The smaller the feed conversion value means the feeding is more efficient, but if the feed conversion is larger, then there is waste. Feed conversion value at 5-8 weeks of age and overall, at 1-8 weeks of age had no significant effect (P>0.05). This is due to high feed consumption followed by high chicken body weight. This is in accordance with the opinion Yaman et al. (2009) which states that the value of feed conversion is influenced by feed consumption and body weight gain.

			CONCLUSIONs and Recommendations

			Based on the discussion it was concluded that anaerobic fermentation using 10% tapioca for 21 days was able to improve the nutritional value of banana peels, the higher the use of fermented banana peels in chicken feed, the consumption, body weight gain decreased. Fermented banana peels can be used up to 20% in crossbres native chicken diet up to 8 weeks.

			ACKNOWLEDGMENT

			The author is grateful to the Research Center of Politeknik Pertanian Negeri Kupang for financially supported by DIPA PNBP under the scheme of Stimulus Applied Research.

			Novelty Statement

			The use of Kepok banana peel can be increased up to 20% in crossbred native chicken feed after anaerobic fermentation with the addition of 10% tapioca and fermented for 21 days.

			AUTHOR’S CONTRIBUTION

			TNIK: Contribute in creating research ideas, designing experiments, analyzing the data, and wrote this article. YB,WW: Contributed data collection. CS, MDSR, and YYR: Assisting with data analysis, and proofreading articles. TAYF: helps in writing articles.

			Conflict of interest

			The authors have declared no conflict of interest.

			REFERENCES

			Abel F, Adeyemi O, Oluwole O, Oladunmoye O, Ayo-Ajasa O, Anuoluwatelemi J (2015). Effects of treated banana peel meal on the feed efficiency, digestibility and cost effectiveness of broiler chickens diet. J. Vet. Sci. Anim. Husb., 3: 1–6. https://doi.org/10.15744/2348-9790.1.603

			Agustono W, Herviana, Nurhajati T (2011). Crude protein and crude fiber levels of banana kepok (Musa paradisiaca) fermented with trichoderma viride as an alternative feed ingredient in carp (Cyprinus carpio) feed formulation. J. Kelaut. Indones. J. Mar. Sci. Technol., 4: 53–59. https://doi.org/10.20473/jipk.v4i1.11585

			AOAC (Association of Official Analytical Chemists), 2005. Official methods of analysis of the association of official analytical chemists. 18th ed. Association of Official Analytical Chemist, Washington, DC.

			BSNI (National Standardization Agency of Indonesia) Standardisasi Nasional) (2013). Pakan ayam buras SNI 7783.2.2013. BSN, Jakarta.

			Burns RE (1971). Method for estimation of tannin tin grain sorghum. Agron. J., 63: 511–512. https://doi.org/10.2134/agronj1971.00021962006300030050x

			Cho M, Smit MN, He L, Kopmels FC, Beltranena E (2019). Effect of feeding zero or high-tannin Faba bean cultivars and dehulling on growth performance, carcass traits and yield of saleable cuts of broiler chickens. J. Appl. Poult. Res., 28: 1305–1323. https://doi.org/10.3382/japr/pfz099

			Chrysostomus HY, Koni TNI, Foenay TAY (2020). The effect of various additives on crude fiber and mineral content of kepok banana peels silage. J. Trop. Anim. Vet. Sci., 10: 91–97. https://doi.org/10.46549/jipvet.v10i2.100

			Duwa H, Saleh B, Lamido M, Saidu A (2014). Growth, haematological and serum biochemical indices of broiler chickens fed banana peel meal as replacement for maize in the semi-arid zone of Nigeria. Online J. Anim. Feed Res., 4: 121–126.

			Farman AS, Wagan R, Bhutto ZA, Tareen MH, Arain MA, Saeed M, Brohi SA, Soomro RN (2016). Effct of orange and banana peel on the growth performnce of brioler. Adv. Anim. Vet. Sci., 4: 376–380. https://doi.org/10.14737/journal.aavs/2016/4.7.376.380

			Hudiansyah P, Sunarti D, Sukamto B (2015). Effect of fermented banana peels in the diet on energy availability of broiler. Agromedia, 33: 1–9.

			Khalifa A, Tinay A (1994). Effect of fermentation on protein fractions and tannin content of low- and high-tannin cultivars of sorghum. Food Chem., 49: 265–269. https://doi.org/10.1016/0308-8146(94)90171-6

			Koni TN, Foenay TAY, Vertigo S (2023). The use of urea and palmyra sap (Borassus flabellifer) on the characteristics and nutrient composition of fermented rice bran theresia. Adv. Anim. Vet. Sci., 11: 624–629. https://doi.org/10.17582/journal.aavs/2023/11.4.624.629

			Koni TNI (2013). Effect of fermented banana peel on broiler carcass. Indones. J. Anim. Veterinery Sci. 18:153–157. Available from: https://medpub.litbang.pertanian.go.id/index.php/jitv/article/view/315 https://doi.org/10.14334/jitv.v18i2.315

			Koni TNI, Foenay TAY (2022). Pellet quality with the addition of kepok banana peel silage in grower crossbred native chickens diet ensilage of kepok banana peels. J. Sain Peternak. Indones, 17: 14–21. https://doi.org/10.31186/jspi.id.17.1.14-21

			Koni TNI, Bale-Therik J, Kale PR (2013). Utilizing of fermented banana peels by rhyzopus oligosporus in ration on growth of broiler. J. Vet., 14: 365–370. Available from: https://ojs.unud.ac.id/index.php/jvet/article/view/7274

			Koni TNI, Foenay TAY, Jehemat A (2022a). Fermentation characteristics and chemical composition of fermented rice bran with different levels of palmyra sap (Borassus flabellifer). Livest. Res. Rural Dev., 34: 88. Available from: https://www.lrrd.org/lrrd34/10/3488inda.html

			Koni TNI, Ugu Y, Helda (2022b). Levels of tanin, calcium and phosphorus silase of banana kepok (Musa paradisiaca) with additional liquid palmyra sugar. Partner, 27: 1926–1932. https://doi.org/10.35726/jp.v27i2.1045

			Mandey JS, Leke JR, Kaunang WB, Kowel YHS (2015). Carcass yield of broiler chickens fed banana (Musa paradisiaca) leaves fermented with Trichoderma Viride. J. Indones. Trop. Anim. Agric., 40: 229–233. https://doi.org/10.14710/jitaa.40.4.229-233

			Mosa ZM, Khalil AF (2015). The effect of banana peels supplemented diet on acute liver failure rats. Ann. Agric. Sci., 60: 373–379. https://doi.org/10.1016/j.aoas.2015.11.003

			Mullik YM, Ridla M, Prihantoro I, Mullik ML (2016). Anaerobic fermentation effectively reduces concentration of total tannins in Chromolaena odorata. J. Ilmu Ternak Vet., 21: 19–25. https://doi.org/10.14334/jitv.v21i1.1301

			Namah M, Wea R, Nur T, Koni I (2021). Tannin, calcium (Ca), and phosphorus (P) content of banana peel flour fermented by goat rumen fluid. J. Ilmu dan Teknol. Peternak. Trop., 8: 51–56.

			Nuraga AY, Sompie F, Kowel Y, Regar M (2018). Utilization of ensilage kepok banana peels replacing part of corn in the diet on broiler performance. J. Zootek., 38: 244–252. https://doi.org/10.35792/zot.38.1.2018.19138

			Putra GY, Sudarwati H, Mashudi M (2019). Effect of addition banana peel (Musa paradisiaca L.) fermentation in a complete feed on the nutrient contents and digestibility by in vitro gassa. J. Nutr. Ternak Trop., 2: 42–52. https://doi.org/10.21776/ub.jnt.2019.002.01.5

			Reddy NR, Pierson MD (1994). Reduction in antinutritional and toxic components in plant foods by fermentation. Food Res. Int., 27: 281–290. https://doi.org/10.1016/0963-9969(94)90096-5

			Ridla M, Mulik YM, Prihantoro I, Mullik ML (2016). Decreasing of total tannins from chromolaena odorata silage with the additives of putak meal and rumen content. Bull. Peternakk, 40: 165. https://doi.org/10.21059/buletinpeternak.v40i3.12838

			Salombre VJ, Najoan M, Sompie FN, Imbar MR (2018). Utilization of ensilage kepok banana peels replacing part of corn in the diet on carcasses and viscera indices of broiler. J. Zoot., 38: 27–36. https://doi.org/10.35792/zot.38.1.2018.17668

			Scott M, Nesheim MC, Young RJ (1982). Nutrition of the chickens. Third. M.L Sott and Associates, Ithaca, New York.

			Tandi EJ (2013). The effects of ureatreatment on tannin content of macadamia seed (Macadamia hildebrandi). Bul. Nurtisi dan Makanan Ternak, 9: 41–46.

			Tartrakoon T, Chalearmsan N, Vearasilp T, Meulen UT (1999). The nutritive value of banana peel (Musa sapieutum L.) In growing pigs tinnagon. In: Sustainable Technology Development in Animal Agriculture. Deutscher Tropentag 1999 in Berlin. pp. 1–4.

			Van Soest P, Robertson JB, Lewis BA (1991). Methods for dietary fiber, neutral detergent fiber, and nonstarch polysaccharides in relation to animal nutrition. J. Dairy Sci., 74: 3583–3597. Available from: http://webpages.icav.up.pt/ptdc/CVT/098487/2008/Van Soest,1991.pdf https://doi.org/10.3168/jds.S0022-0302(91)78551-2

			Wahyuni HI, Pujaningsih RI, Sayekti PA (2008). Evaluation of metabolic energy value of roasted sorghum in culled laying chickens. J. Agripet, 8: 25–30. https://doi.org/10.17969/agripet.v8i1.605

			Widyastuti Y (2008). Silage fermentation and probiotics benefit of silage to the ruminant 2. Media Peternak. 31: 225–232.

			Yaman MA, Zulfan Z, Saputra A (2009). The response of local meat chicken growth to supplementation of isolated grain protein and the difference in ration protein level. J. Agripet, 9: 55–61. https://doi.org/10.17969/agripet.v9i2.630

		

	OEBPS/image/1.png
OPEN a ACCESS Advances in Animal and Veterinary Sciences

Research Article

Gheck for
updates.

Anaerobic Fermentation Can Improve Banana Peel Nutrients and

Their Use in Crossbred Native Chicken Diet
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Abstract | This study was aimed to examine the effect of anaerobic fermentation on the nutrient content of banana
peels and their use on performance of crossbred native chickens. Banana peels were fermented (FBP) anaerobically
for 21 days with addition of 10% tapioca flour as an additive. Then banana peels without and with fermentation were
analyzed for their nutrient content. This fermented banana peel was then applicated to the crossbred native chicken diet
with different levels. There were four treatments and five replications. Treatments were FBPO: diet without fermented
banana peels, FBP1: diet with 10% fermented banana peels, FBP2: diet with 20% fermented banana peels, and FBP3:
diet with 30% fermented banana peels. The parameters were nutrient content, feed intake, body weight gain, and feed
conversion ratio. Data on nutrient content of fermented and unfermented banana peels were analyzed descriptively,
while data on feed intake, body weight gain, and feed conversion were analyzed by using analysis of variance and
continued with Duncan’s multiple range test. The results of this study indicated that the anaerobic fermentation process
for 21 days increased the crude protein content, and decreased the crude fiber and tannins of banana peels. The level of
fermented banana peels had a significant effect (P<0.05) on body weight gain, feed intake but had no significant effect
(P>0.05) on feed conversion. Body weight gain and feed intake of crossbred native chickens up to eight weeks of age,
fed banana peels up to 20% were not significantly different (P<0.05) with control diet.
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INTRODUCTION

B anana peel is a waste from banana processing that has
not been utilized optimally. The peel weight is 20 to
40% of the weight of the Kepok banana (Musa paradisiace
L) fruit (Koni et al., 2013). Kepok banana peel can be used
as a poultry feed ingredient and is used at 3% (Farman et
al., 2016), 5% (Putra et al., 2019), 7.5% (Koni, 2013), and
10% (Duwa et al., 2014). The limited use of banana peels is

due to the high fiber content of 11.5-11.95% (Tartrakoon
et al,, 1999), 44.28% (Mosa and Khalil, 2015) and tannin
content 4.69-6.84% (Tartrakoon et al., 1999). High crude
fiber in poultry feed can reduce the digestibility of the feed.
Tannins can bind protein, starch (Mullik et al., 2016), so
that the protein digestibility decreases. Tannins can inhibit
the action of the enzymes amylase, lipase and protease
thereby affecting the metabolic processes in the poultry
body (Reddy and Pierson, 1994). Crude fiber and tannins
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