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The Effect of Fermented Sauropus androgynus Leaf Extract on Fat Deposition, Toxicity, and Meat-Bone Ratio in Broiler Chickens Reared in Coastal Areas U. Santoso, Kususiyah and Y. Fenita Department of Animal Science, Faculty of Agriculture, Bengkulu University Jalan WR Supratman, Kandang Limun, Bengkulu, Indonesia



ABSTRACT



The present study was conducted to evaluate the effectiveness of fermented Sauropus androgynus leaf extract (FSALE) for replacing commercial feed additive in broiler chickens. Completely randomized design was used in the present study. Eighty broilers aged 14 days were distributed into 5 groups. Each treatment group consisted of 4 replicates, and each replicate consisted of 4 broiler chickens. The five treatments were as follows: 1) Control without fermented Sauropus androgynus leaf extract (FSALE); 2) Feed control plus 4.5 g FSALE/kg diet; 3) Feed control plus 9 g FSALE/kg diet; 4) Feed control plus 13.5 g FSALE/kg diet; 5) Feed control plus 18 g FSALE/kg diet. Experimental results showed that FSALE had no effect on abdominal fat, gizzard fat, fatty liver score (FLS), liver, spleen, gizzard, toxicity, meat, bone and skin weight. Although it was not significantly differnet, FSALE inclusion tended to reduce abdominal fat deposition. It could be cocluded that FSALE inclusion could replace commercial feed additive without reducing fat deposition, produced normal internal organ weights, and no toxicity was observed. Key words: Fermented Sauropus androgynus leaf extract, fat deposition, toxicity



INTRODUCTION There is a positive correlation between abdominal fat and carcass fat levels in broiler chickens, so it can be stated that to determine how much carcass fat contents can be measured by levels of abdominal fat. Prediction carcass fat content is very important, because consumers need low fat carcass. These consumer demands are rational, because there is evidence that consuming the carcasses with a high fat content will increase the concentration of fat in the blood. The high concentration of fat in the blood correlates positively with increased risk of atherosclerosis and coronary heart disease. Furthermore, a commercial feed additive containing antibiotics cause negative impacts on human health. Commercial feed additive, which contains antibiotics and synthetic compounds have a high side effect (Li and Vederas, 2009) such as damaging the hormonal and immune systems (Cao et al., 2004) and drug resistance (Fojo and Menefee, 2007). In addition, consumers also need a broiler carcass with a high proportion of meat with bone and skin proportion is relatively low. Furthermore, broilers reared in coastal areas exposed heat stress so that the production was declined. To overcome these problems, it should be added feed additive to the broiler diets, in particular of potential medicinal plants. One potential medicinal plants is katuk (Sauropus androgynus).
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Agustal et al. (1997) reported that Sauropus androgynus leaf contains 6 main compounds, namely monomethyl succinate and cis-2-methyl cyclopentanol acetate, benzoic acid, phenyl malonic acid, 2-pyrolidinon and methyl pyroglutamate. This medicinal herb is rich in flavonoids, phenolic compounds and antioxidants (Andarwulan et al., 2010; Rattanasena, 2012), β-carotene, iron (Santoso et al., 2015) and vitamin C (Santoso, 2014). Vitamin C is well established to have antistress and antioxidant properties. Sauropus androgynus leaf extract have antibacterial properties (Paul and Anto, 2011; Gothadam et al., 2010; Ariharan et al., 2013). The inclusion of Sauropus androgynus leaf extract increased the number of effective bacteria in gastrointestinal tract such as Lactobacillus sp. (Santoso, 2001c; Santoso et al., 2001) resulting in higher body weight (Santoso, 2001a). Samad et al. (2014) reported that the supplementation of Sauropus androgynus leaf to the diet diseases resistance and non-specific immune responses in grouper Epinephelus coioides. Santoso et al. (2010a,b, 2013) reported that the Sauropus androgynus leaf extract reduces the fat content of broiler meat. Therefore, the present study was conducted to evaluate the effect of fermented Sauropus androgynus leaf extract on fat deposition, toxicity and meat-bone ratio in broiler chickens reared in coastal areas. It was assumed that FSALE could replace the commercial feed additive, and reduce fat deposition in broiler chickens.



MATERIALS AND METHODS The extraction of fermented Sauropus androgynus leaf Sauropus androgynus leaf was fermented by Saccharomyces cerevisiae (Santoso et al., 2015a). The fermented leaf was then extracted with hot water at 90°C for 20 minutes as described by Santoso et al. (2005). Broiler treatments Completely randomized design was used in the present study. Eighty broiler chickens aged 15 days were distributed into 5 groups. Each treatment group consisted of 4 replicates, and each replicate consisted of 4 broiler chikens. The 5 treatments are as follows: 1) Broiler chickens were fed diet without supplementation of fermented Sauropus androgynus leaves extract (FSALE) as the control (P0) 2) Broiler chickens were fed diet supplemented 4.5 g FSALE/kg (P1) 3) Broiler chickens were fed diet supplemented 9 g FSALE/kg (P2) 4) Broiler chickens were fed diet supplemented 13.5 g FSALE/kg (P3) 306
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5) Broiler chickens were fed diet supplemented 18.0 g FSALE/kg (P4) Experimental diets contain 19% crude protein and 3200 kcal ME/kg. (NRC, 1994). All broiler chickens were provided diet and drinking water ad libitum. Sampling At the end of the study (aged 35 days), 5 broiler chickens for each treatment group were slaughtered and abdominal fat, gizzard fat, liver, spleen, gizzard were then measured. The values of those variables were calculated by the following equation: the weight of variable/live weight x 100%. Fatty liver score was measured by comparing the color of the liver with the standar color from value of 1 to 5. Toxycity was calculated by the following equation: (liver + spleen) weight/live weight x 100%. Meat bone ratio was measured by comparing breast or leg meats with breast or leg bones. Data analysis All data were subjected to ANOVA (Toutenburg and Shalabh, 2009) and if significantly different was tested further by Duncan's multiple range test.



RESULTS AND DISCUSSION The effect of fermented Sauropus androgynus leaf extract on fat deposition is presented in Table 1. Experimental results showed that FSALE had no effect on abdominal fat, gizzard fat, fatty liver score (FLS). Although it did not significant, the inclusion of FSALE tended to reduce abdominal fat deposition. The higher inclusion would be lower abdominal fat deposition. The reduction of abdominal fat might reflect the reduction of carcass fat content. Santoso et al. (2001) reported that unfermented Sauropus androgynus leaf extract reduced abdominal fat deposition. Table 1. The effect of fermented Sauropus androgynus leaf extract on fat deposition Variable



P0



P1



P2



P3



P4



Abdominal fat, % BW



1.98



1.51



1.55



1.59



1.35ns



Gizzard fat, % BW



0.51



0.62



0.71



0.53



0.57ns



Fatty liver score



2.81



2.12



2.75



2.37



2.44ns



P0= Broiler chickens were fed diet without supplementation of fermented Sauropus androgynus leaves extract (FSALE) as the control; P1 = Broiler chickens were fed diet supplemented 4.5 g FSALE/kg; P2 = Broiler chickens
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were fed diet supplemented 9 g FSALE/kg; P3 = Broiler chickens were fed diet supplemented 13.5 g FSALE/kg; P4 = Broiler chickens were fed diet supplemented 18.0 g FSALE/kg.



The effect of fermented Sauropus androgynus leaf extract on liver, spleen, gizzard and toxicity are presented in Table 2. Experimental results showed that FSALE had no effect on liver, spleen, gizzard and toxicity (P>0.05). Table 2. The effect of fermented Sauropus androgynus leaf extract on liver, gizzard and spleen weights, and toxicity Variable P0 P1 P2 P3 P4 Liver, % BW



2.13



1.92



2.29



1.82



2.01ns



Spleen, % BW



0.11



0.12



0.11



0.14



0.15ns



Gizzard, % BW



1.58



1.56



1.73



1.58



1.59ns



Toxicity



2.25



2.05



2.40



1.96



2.16ns



P0= Broiler chickens were fed diet without supplementation of fermented Sauropus androgynus leaves extract (FSALE) as the control; P1 = Broiler chickens were fed diet supplemented 4.5 g FSALE/kg; P2 = Broiler chickens were fed diet supplemented 9 g FSALE/kg; P3 = Broiler chickens were fed diet supplemented 13.5 g FSALE/kg; P4 = Broiler chickens were fed diet supplemented 18.0 g FSALE/kg.



Table 3. The effect of fermented Sauropus androgynus leaf extract on meat, bone and skin weight Variable P0 P1 P2 P3 P4 Breast meat, % BW



18.90



17.92



17.66



17.06



18.36ns



Breast bone, % BW



2.81



2.89



2.91



3.16



2.95ns



Breast skin, % BW



2.97



2.43



2.47



2.51



2.69ns



Meat



7.05



6.70



6.56



5.51



6.33ns



Leg meat, % BW



16.08



16.12



15.64



16.53



15.04ns



Leg bone, % BW



3.68



4.34



3.72



3.68



3.88ns



Leg skin, % BW



2.29



2.66



2.47



2.62



2.24ns



Meat bone ratio of leg



4.40



3.90



4.22



4.5



3.92ns



Breast, % BW



25.34



23.42



23.54



23.82



25.07ns



Leg, % BW



22.79



23.45



22.90



23.71



22.64ns



bone ratio of



breast



P0= Broiler chickens were fed diet without supplementation of fermented Sauropus androgynus leaves extract (FSALE) as the control; P1 = Broiler chickens were fed diet supplemented 4.5 g FSALE/kg; P2 = Broiler chickens were fed diet supplemented 9 g FSALE/kg; P3 = Broiler chickens were fed diet supplemented 13.5 g FSALE/kg; P4 = Broiler chickens were fed diet supplemented 18.0 g FSALE/kg.
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The present study showed that the inclusion of



FSALE produced normal liver,



gizzard and spleen weights. Santoso et al. (2015b) also reported that feeding fermented Sauropus androgynus powder had no effect on liver, gizzard and spleen weights. From the data of toxicity, it appears that FSALE is not toxic in broiler chickens. This study is in agreement with the observation of Santoso (2001c) and Santoso et al. (2015b). The effect of fermented Sauropus androgynus leaf extract on meat, bone and skin weight are presented in Table 3. Experimental results showed that FSALE had no effect on meat, bone and skin weight. Breast meat ranged from 17.06% to 18.90%, whereas leg meat ranged from 15.04% to 16.53%. Meat bone ratio of breast was higher that that of leg. This means that breast has more meat. The study showed that FSALE resulted in similar meat production as compared to the control group. Santoso (2001b) and Santoso et al. (2015b) reported that unfermented Sauropus androgynus leaf extract did not affect meat bone ratio of breast and leg in broiler chickens.



CONCLUSION It was concluded that supplementation of fermented Sauropus androgynus leaf extract could be used to replace commercial feed addtive without reducing the ratio of meat to bone. This extract did not cause toxicity to the broiler chickens as indicated by the same toxicity score at all treatment groups. The inclusion of the extract at 18 g/kg diet tended to reduce abdominal fat deposition.
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