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Abstract: Tropical alfalfa is a cultivar of alfalfa with high protein content and 

good adaptability with the local name Kacang Ratu BW. The supplementation 

of duck feed with tropical alfalfa or Kacang Ratu BW may reduce the 

cholesterol levels in duck meat with the presence of saponin. This study aimed 

to determine the effects of Kacang Ratu BW supplementation on egg 

cholesterol and meat quality in layer chickens. A total of 60 hyline brown 

chickens, aged 26 weeks, were reared at three different rearing periods and 

sacrificed at 38 weeks. The feed treatments were P0 (Basal ration), P1 (Basal 

ration +1% Kacang Ratu BW) and P2 (Basal ration +3% Kacang Ratu BW). 

The measured parameters were meat quality (carcass and chemical quality), 

yolk quality (water, crude protein, and fat contents), and cholesterol level (yolk 

and blood). The results showed that Kacang Ratu BW supplementation 

significantly influenced egg yolk cholesterol and meat fat. However, the water 

and protein contents of the meat and eggs were not affected. Our findings 

indicated that feed supplemented with Kacang Ratu BW reduced the egg yolk 

cholesterol and the fat content of the layer of chicken meat.  
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Introduction  

Alfalfa (Medicago sativa L) is a highly adaptable forage 

plant that grows in various countries (Tufarelli et al., 

2018). Kacang Ratu BW, a tropical alfalfa cultivar, was 

developed at the Faculty of Animal Science Universitas 

Gadjah Mada Indonesia (Suwignyo et al., 2021a; 2022) 

and it has been registered as Indonesian germplasm and 

released by the Center of Protection Variety Plant and 

licensing agriculture (PPVT) ministry agriculture 

Republic Indonesia with number 929/PVHP/2021. 

Alfalfa contains high levels of protein, which is 

beneficial for livestock nutrition (Jiang et al., 2012; 

Tufarelli et al., 2018; Zheng et al., 2019). Depending on 

the variety and harvest time, the protein level of alfalfa is in 

the range of 17.5-30% (Laudadio et al., 2014; Shahsavari, 

2015) The protein level of alfalfa can reach 22-32% 

(Suwignyo et al., 2020a) Alfalfa protein is a rich source 

of 17 different types of amino acids, which makes it a 

valuable component of poultry feed (Suwignyo et al., 

2020c; 2022). It can be supplemented with fresh (chopped) 

or (grounded) hay (Suwignyo and Sasongko, 2019), at 

up to 6-10% of the diet (Suwignyo et al., 2020b; 2021b) 

without reducing the performance (Samur et al., 2020; 

Suwignyo et al., 2021c). However, alfalfa also contains 

high fiber and secondary metabolites, such as 

xanthophylls, β-carotene, flavonoids, polysaccharides, 

and saponins (Laudadio et al., 2014; Shi et al., 2014; 

Suwignyo et al., 2022). 

Meat and egg are good source of protein (17-21%) but 

is rather high in cholesterol issues, with a standard range 

of 125-200 mg/dL, while the human body needs 200-300 

mg cholesterol per day. Alfalfa is a legume that contains 

saponins, which have been shown to reduce the 

cholesterol content of meat. Alfalfa contains high levels 

of saponins (2-3% dry matter), which have 

hypocholesterolemic, anticarcinogenic, anti-

inflammatory, and antioxidant properties (Francis et al., 

2002; Gurfinkel, 2000). Saponins and cellulose, found in 

high amounts in alfalfa meal, reduced the absorption of 

cholesterol by binding to dietary and bile cholesterol in 

the intestine, thereby increasing its excretion in feces 

(Francis et al., 2002) and reducing the cholesterol level 

in the liver and duck meat (Suwignyo et al., 2022). 
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Therefore, the aim of this study was to determine the 

effects of alfalfa supplementation on cholesterol, egg 

chemistry, and the carcass/meat of layer chickens.  

Materials and Methods 

Animals and Diets 

This study used Hyline Brown chickens (n = 60, 

aged 26 weeks). Individual cages were used to rear the 

chickens at three different periods and each period 

lasted 28 days. The chickens were fed twice daily 

(morning (07.00) and afternoon (14.00)) and they had 

access to drinking water ad libitum. This study 

comprised three treatment groups and each group 

consisted of four replicates, with five chickens in each 

replicate. The treatment groups included P0 (Basal 

ration), P1 (Basal ration +1% Kacang Ratu BW), and P2 

(Basal ration +3% Kacang Ratu BW) groups. Kacang 

Ratu BW was provided in the form of milled hay. The 

feed contents are listed in Table 1. This study 

complied with the applicable regulations with ethical 

clearance number 0002/EC-FKH/Ex. 2021 issued by 

the faculty of veterinary medicine, Universitas Gadjah 

Mada (UGM).  

Meat and Yolk Quality 

The analysis of layer chicken meat involved carcass 

measurements (live weight, carcass weight, and carcass 

percentage) and meat chemistry (water, fat, and crude 

protein contents). At 38 weeks, the chickens were weighed 

before slaughter, and one tail was cut for each repetition. 

Next, the non-carcass parts (feathers, head, legs, internal 

organs, blood, and neck) were removed to measure the 

carcass weight and carcass percentage (carcass weight 

divided by live weight multiplied by 100%). Chemical 

analysis of egg yolk and meat was performed using 

proximate analysis (AOAC, 2005). Chicken breasts were 

used for the chemical analysis of meat.  

Cholesterol 

Cholesterol analysis involves the determination of 

cholesterol levels in the blood and yolk. Blood 

cholesterol was measured by placing 2 mL of chicken 

blood into a blood tube containing 

ethylenediaminetetraacetic acid to prevent blood clots, 

followed by storage in an ice flask for laboratory 

analysis. The blood cholesterol levels of the chickens 

were determined with a photometer using the 

cholesterol oxidase-peroxidase amino antipyrine 

phenol (CHOD-PAP) method at a wavelength of 546 

nm and a temperature of 37°C. 

Table 1: Nutrient composition of Hyline Brown’s diet 

Nutrient content (%) P0 P1 P2 

Metabolizable energy (kcal/kg) 2.798,73 2.778,19 2.778,27 

Crude protein 16,92 16,65 16,54 
Crude fiber 2,56 2,85 3,38 

Crude fat 4,50 4,49 4,96 

Ca 4,52 4,5 4,53 
Available P 0,47 0,58 0,59 

Lysine 1,32 1,20 1,17 
Methionine 0,58 0,57 0,56 

P0 = Basal ration; P1 = Basal ration +1% Kacang Ratu BW; P2 = Basal 
ration +3% Kacang Ratu BW 
 

Yolk cholesterol was measured by collecting one 

chicken egg for each repetition and the analysis was 

carried out according to the method of (Hammad et al., 

1996), with slight modifications by Eren and Uyanik, 

(2007). The eggs were hard-boiled for 15 min; the 

yolks were separated and 0.1 g samples of yolks were 

weighed. Yolk lipids were extracted with isopropanol 

(4 mL/0.1 of yolk), vortex-mixed, and centrifuged at 

3000 rpm for 5 min. The yolk lipids in the samples were 

determined using a spectrophotometer with a commercial 

kit (HUMAN Cholesterol Liquicolor for cholesterol). 

Statistical Analysis 

All obtained data were subjected to variance analysis 

and where the results were significant, Duncan’s multiple 

range test was used for further analysis. Statistical 

analysis was performed using Statistical Product and 

Service Solutions software (SPSS) version 16.0 software 

(SPSS Inc., Chicago, IL, USA). 

Results  

Meat Quality 

The average of the meat quality values is presented 

in Table 2. The result show that ration supplemented 

with Kacang Ratu BW, up to 3%, resulted in no 

significant difference (p>0.05) in live weight, carcass 

weight, and carcass percentage.  

Table 2, the moisture content and crude protein of the 

meat of layer chickens that received Kacang Ratu BW 

supplementation of up to 3% was not significantly 

different from the meat of those that did not receive the 

supplemented feed. In contrast, the fat content of the meat 

was significantly different (p<0.05) across the treatment 

groups and 3% Kacang Ratu BW supplementation was 

able to reduce the fat content in the meat of layered 

chicken for 38 weeks. 

Yolk Quality 

The yolk quality values of the water, crude protein, and 

fat contents of the laying hens can be seen in Table 3. The 

results show that the Kacang Ratu BW supplementation at 

different levels (3%, 1%, and 0%) had no significant effect 

(p<0.05) on yolk quality. 
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Table 2: Production and meat quality of hyline brown supplemented by 
Kacang Ratu BW 

Treatment P0 P1 P2 

Live weight 1920±30.00 1876±53.64 1856±38.44 
Carcass weight 1105±2.880 1096±13.64 1085±12.58 

Carcass percentage 57.57±0.760 58.50±1.360 58.47±0.930 

The water content 73.33±0.320 73.37±0.330 72.88±1.170 
of meat 

Crude protein of meat 21.10±0.030 21.10±0.020 21.05±0.820 
Fat content of meat 1.16±0.02a 0.95±0.01b 0.98±0.02b 

P0 = Basal ration; P1 = Basal ration +1% Kacang Ratu BW; P2 = Basal 
ration +3% Kacang Ratu BW 

 
Table 3: Blood and yolk cholesterol of hyline brown that supplemented 

with Kacang Ratu BW 

Treatment P0 P1 P2 

Yolk cholesterol (mg/dl) 739.01±4.16a 632.85±9.56b 627.43±11.76b 

Blood cholesterol 118.56±3.88 106.85±7.30 104.46±6.520 
The water content of yolk 49.25±2.07 49.42±1.06 49.52±2.670 

Crude protein of yolk 15.69±0.47 14.10±0.57 14.86±2.670 
The fat content of yolk 25.53±0.29 26.14±1.21 25.57±0.500 

P0 = Basal ration; P1 = Basal ration +1% Kacang Ratu BW; aP2 = Basal 
ration +3% Kacang Ratu BW 

 

Cholesterol 

Analysis of the blood and yolk cholesterol of the 

laying hens is shown in Table 3. Supplementation of layer 

chicken rations with Kacang Ratu BW had a significant 

effect (p<0.05) on yolk cholesterol. On the other hand, 

supplementation has no effect on blood cholesterol. 

Discussion 

The results of the first experiment show that Kacang 

Ratu BW supplementation, up to 3%, did not have a 

negative effect on the carcass quality of laying hens. 

This finding was attributed to the provision of a balanced 

diet with adequate nutritional practices (Leeson and 

Summers, 2001). Daud et al., (2017) reported that the 

increase in carcass weight and carcass percentage would 

be directly proportional to the increase in age and body 

weight of chickens. Nearly the same final body weight 

will result in a proportional carcass weight, such that 

the carcass percentage achieved is relatively the same.  

The carcass percentages in the present study were 

within the normal range. Meanwhile, the carcass 

percentage of male layer chickens ranged from 58.15-

58.39% (Daud et al., 2017) and another study reported 

that the carcass percentages of broilers ranged from 

58.04-60.08% (Fenita et al., 2011).  

The water content in the meat remained at normal 

levels. According to (Forrest et al., 1975), the water 

content of normal chicken meat is in the range of 70-75%. 

The moisture content of meat is affected by the age of the 

livestock (Soeparno, 1994), environment, and feed 

composition (Wahyu, 2004).  

Meat protein levels are still within normal range. 

According to Soeparno (1994); Forrest et al. (1975), the 

protein content of broiler chickens is in the range of 16-22 %. 

Age, species, stress, feed, and sex cause variations in the 

chemical composition of meat (Lawrie, 1995). 

Supplementation 3% Kacang Ratu BW was able to 

reduce the fat content in the meat of layered chicken for 

38 weeks. This finding was attributed to saponins in 

Kacang Ratu BW that can bind endogenous bile salts 

(endogenous bile cholesterol) (Nurhayati et al., 2020). Fat 

has a positive correlation with cholesterol, as evidenced 

by the decrease in cholesterol content in both the blood 

and yolk layers in this study. Cholesterol is a component 

of fat (Djaelani and Tana, 2015); hence, the higher the fat 

content in poultry meat is, the higher the cholesterol 

content in meat, and vice versa (Ismoyowati and 

Widyastuti, 2003). 

Yolk Quality 

An important component that influences the quality 

of the interior quality of the eggs is water content. When 

stored, the water content of the egg whites decreases not 

only due to water evaporation but also due to the 

diffusion of water from the egg whites to the yolks. The 

moisture content of eggs is affected by the rate of 

evaporation, temperature, and humidity at which they 

are stored (Sudaryani, 2000). The water content of egg 

yolks in this study was almost the same as that reported 

by Hutapea et al. (2016) (49.4 %). 

Supplementation had no effect on yolk crude 

protein, which could be due to the ability of poultry to 

maintain egg protein content during the deposition 

process (Sari et al., 2017). Quantity and quality of feed 

given to livestock very important for production and 

quality eggs both physical or external and chemical or 

internal (Tugiyanti and Eriyanti, 2012). 

In this study, the fat content of egg yolk was not 

significantly influenced by Kacang Ratu BW 

supplementation. The fat content (25.57-26.14%) was 

consistent with the report of Lai et al. (2010), which 

stated that the fat content in chicken egg yolks ranges 

from 31.8-35.5%. The fat content of the yolk is 

influenced by the nutritional content of the laying 

chicken ration (Zeweil et al., 2006). 

Cholesterol 

Supplementation with 3% Kacang Ratu BW resulted 

in the lowest yolk and blood cholesterol levels (Table 3). 

Similar data were reported by (Suwignyo et al., 2022), 

where the cholesterol levels in the liver and meat of ducks 

were significantly decreased (3-6%) by alfalfa-

supplemented feed. This result could be due to the fiber 

and saponin contents in Kacang Ratu BW. According to 

(Sudarmono, 2003), the limit of fiber consumption in 

laying hens during the egg-laying period is between 3-4 %.  
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The presence of fiber and saponins in the feed 

reduces cholesterol levels because the cholesterol 

present in the body is reduced as bile acid is excreted 

through feces. Increased excretion of bile acids through 

feces will spur the body, especially the liver, to synthesize 

new bile acids derived from cholesterol, resulting in a 

decrease in the cholesterol level (Francis et al., 2002; 

Parwiastuti, 2001). Bile acids, which function to 

emulsify fat, return into the gallbladder through the liver 

and blood vessels, then into the growing follicles that 

occur with receptor media processes, and finally into the 

egg yolk (Wahyuni and Jacob, 2007).  

These results are similar to those of (McNaughton, 

1978), who reported that alfalfa meal lowered egg yolk 

cholesterol. Zheng et al. (2019) reported that the addition 

of 5.8 and 10% alfalfa meal can reduce yolk cholesterol 

in laying hens. Similarly, (Kocaoğlu Güçlü et al., 2004) 

stated that feeding 9% alfalfa in a laying quails diet can 

reduce the levels of egg yolk cholesterol and blood 

cholesterol. The blood cholesterol levels in this study 

were normal. Normal blood cholesterol levels in laying 

hens are 52-148 mg/dL (Basmacioğlu and Ergül, 2005). 

Conclusion 

The results of this study indicated that 

supplementation of laying hens’ diet with up to 3 % 

Kacang Ratu BW can reduce blood cholesterol, yolk 

cholesterol, and meat fat. Kacang Ratu BW did not have 

any significant effects on other meat quality parameters. 

Acknowledgment 

We thank the Universitas Gadjah Mada for allowing 

us to use the research facilitates. Thank you to Editage for 

English language editing.  

Funding Information 

This research did not receive any specific grant from 

funding agencies in the public, commercial, or not-for-

profit sectors. 

Author’s Contributions 

Bambang Suwignyo: Designed the research plan, 

organized the study, covered all budget for research, 

coordinated the data analysis and contributed to the 

written of the manuscript. 

Eprilia Aristia Rini: Participated in experiments in 

the field (data gathering) and processing research data. 

Heru Sasongko: Advised during constructing the 

research plan, data collection, and written manuscript. 

Bambang Ariyadi: Advised during data analyses and 

written manuscript. 

Siti Helmyati: Advised during the written manuscript, 

and evaluated the final draft before submission. 

Ethics 

The authors declare that they have no known 

competing financial interests or personal relationships 

that could have appeared to influence the work reported 

in this study.  

References 

AOAC, C. (2005). Official methods of analysis of the 

Association of Analytical Chemists International. 

Official Methods: Gaithersburg, MD, USA. ISBN: 

10-075-759-995-8, 978-075-759-995-8. 

Basmacioğlu, H., & Ergül, M. (2005). Research on the 

factors affecting cholesterol content and some other 

characteristics of eggs in laying hens the effects of 

genotype and rearing system. Turkish Journal of 

Veterinary & Animal Sciences, 29(1), 157-164. 

https://journals.tubitak.gov.tr/veterinary/vol29/iss1/26 

Daud, M., Fuadi, Z., & Mulyadi, M. (2017). Performan 

dan persentase karkas ayam ras petelur jantan pada 

kepadatan kandang yang berbeda [Performance and 

carcass percentage of male chicken layers with 

different density]. Jurnal Agripet, 17(1), 67-74. 

https://doi.org/10.17969/agripet.v17i1.7557 

Djaelani, M. A., & Tana, S. (2015). Pemberian Teh 

Kombucha Pada Air Minum Terhadap Nilai LDL 

Kolesterol dan HDL Kolesterol Darah Ayam Broiler 

(Gallus sp) [Effect of kombucha tea in drinking water 

on ldl and hdl blood cholesterol of broiler chicken 

(Gallus sp)]. Buletin anatomi dan fisiologi dh Sellula, 

23(2),72-78. https://doi.org/10.14710/baf.v23i2.10017  

Eren, M. E. R. Y. E. M., & Uyanik, F. (2007). Influence 

of dietary boron supplementation on some serum 

metabolites and egg-yolk cholesterol in laying hens. 

Acta Veterinaria Hungarica, 55(1), 29-39. 

https://doi.org/10.1556/avet.55.2007.1.4 

Fenita, Y., Warnoto, W., & Nopis, A., (2011). Pengaruh 

Pemberian Air Buah Mengkudu (Morinda citrifolia 

L) terhadap Kualitas Karkas Ayam Broiler [The 

effect of giving noni juice (Morinda citrifolia L) on 

the quality of broiler chicken carcasses]. J. Sain 

Peternak. Indones. 6, 143-150. 

https://doi.org/10.31186/jspi.id.6.2.143-150 

Forrest, J. C., Aberle, E. D., Hedrick, H. B., Judge, M. D., 

& Merkel, R. A. (1975). Principles of meat science. 

WH Freeman and Co. ISBN: 10-9780716707431.  

Francis, G., Kerem, Z., Makkar, H. P., & Becker, K. 

(2002). The biological action of saponins in animal 

systems: A review. British Journal of Nutrition, 

88(6), 587-605. https://doi.org/10.1079/BJN2002725 

https://doi.org/10.17969/agripet.v17i1.7557
https://doi.org/10.14710/baf.v23i2.10017
https://www.cabdirect.org/cabdirect/search/?q=bn%3a%229780716707431%22


Bambang Suwignyo et al. / American Journal of Animal and Veterinary Sciences 2023, 18 (3): 229.234 

DOI: 10.3844/ajavsp.2023.229.234 

 

233 

Gurfinkel, D. M. (2000). The bioactivity of saponins: 

triterpenoid and steroidal glycosides. Drug 

Metabolism and Drug Interactions, 17(1-4), 211-236. 

https://doi.org/10.1515/dmdi.2000.17.1-4.211  

Hammad, S. M., Siegel, H. S., & Marks, H. L. (1996). 

Dietary cholesterol effects on plasma and yolk 

cholesterol fractions in selected lines of Japanese 

quail. Poultry Science, 75(7), 933-942. 

https://doi.org/10.3382/ps.0750933 

Hutapea, C. A., Rusmarilin, H., & Murminah, M., (2016). 

The effect of the ratio of stabilizers and egg yolk 

concentration on the quality of reduced fat mayonnaise. 

J. Rekayasa Pangan dan Pertan. 4, 304-311. 

https://onesearch.id/Record/IOS1936.article-15860 

Ismoyowati, I., & Widiyastuti, T. (2003). Fat and 

Cholesterol Content of Breast and Thigh Meat of 

Local Fowls. Animal Production, 5(2). 

http://dx.doi.org/10.20884/1.jap.2003.5.2.67 

Jiang, J. F., Song, X. M., Huang, X., Wu, J. L., Zhou, W. 

D., Zheng, H. C., & Jiang, Y. Q. (2012). Effects of 

alfalfa meal on carcase quality and fat metabolism 

of Muscovy ducks. British Poultry Science, 53(5), 

681-688. 

https://doi.org/10.1080/00071668.2012.731493 

Kocaoğlu Güçlü, B., Işcan, K. M., Uyanik, F. A. T. M. A., 

Eren, M. E. R. Y. E. M., & Can Ağca, A. (2004). Effect 

of alfalfa meal in diets of laying quails on performance, 

egg quality and some serum parameters. Archives of 

Animal Nutrition, 58(3), 255-263. 

https://doi.org/10.1080/00039420410001701350 

Lai, K. M., Chuang, Y. S., Chou, Y. C., Hsu, Y. C., Cheng, 

Y. C., Shi, C. Y., ... & Hsu, K. C. (2010). Changes in 

physicochemical properties of egg white and yolk 

proteins from duck shell eggs due to hydrostatic 

pressure treatment. Poultry science, 89(4), 729-737. 

https://doi.org/10.3382/ps.2009-00244 

Laudadio, V., Ceci, E., Lastella, N. M. B., Introna, M., & 

Tufarelli, V. (2014). Low-fiber alfalfa (Medicago 

sativa L.) meal in the laying hen diet: Effects on 

productive traits and egg quality. Poultry Science, 

93(7), 1868-1874.  

https://doi.org/10.3382/ps.2013-03831 

Lawrie, R. A. (1995). Ilmu daging [Meat Science], 

Edisi Kelima, penerjemah; parakkasi A, editor. 

Jakarta: UI press. Terjemahan dari: Meat Science. 

ISBN: 10- 979-456-261-0. 

Leeson, S., & Summers, J. D. (2001). Scott's Nutrition of 

the chicken. 4th Ed. ISBN: 10-8185860912. 

McNaughton, J. L. (1978). Effect of dietary fiber on egg 

yolk, liver, and plasma cholesterol concentrations of 

the laying hen. The Journal of Nutrition, 108(11), 

1842-1848. https://doi.org/10.1093/jn/108.11.1842 

Nurhayati, N., Berliana, B., & Nelwida, N. (2020). Massa 

protein dan lemak daging dada pada ayam broiler 

yang mengkonsumsi ransum mengandung bawang 

hitam. Sains Peternakan: Jurnal Penelitian Ilmu 

Peternakan, 18(1), 15-22. 

https://jurnal.uns.ac.id/Sains-

Peternakan/article/view/32174 

Parwiastuti, D. 2001. Evaluasi penggunaan kulit kedelai 

terhadap performans, kolesterol dan lemak daging 

ayam broiler [Evaluation of soybean use on 

performance, cholesterol and fat Broiler chicken 

meat]. IPB (Bogor Agricultural University). 

http://repository.ipb.ac.id/handle/123456789/13035 

Samur, S. I. N., Suwignyo, B., & Suryanto, E. (2020). 

The effect of Alfalfa (Medicago sativa L.) on 

different basal feeds for hybrid duck performance. 

In E3S Web of Conferences (Vol. 200, p. 03013). 

EDP Sciences. 

https://doi.org/10.1051/e3sconf/202020003013 

Sari, E. M. A., Suprijatna, E., & Sarengat, W., (2017). 

Pengaruh sinbiotik untuk aditif pakan ayam petelur 

terhadap kandungan kimiawi telur [The effect of 

Synbiotics for laying hens feed additives on the 

chemical content of eggs]. J. Peternak. Indones. 

(Indonesian J. Anim. Sci. 19, 16-22. 

https://doi.org/10.25077/jpi.19.1.16-22.2017 

Shahsavari, K. (2015). Influences of different sources of 

natural pigments on the color and quality of eggs 

from hens fed a wheat-based diet. Iranian Journal of 

Applied Animal Science, 5(1), 167-172. 

https://ijas.rasht.iau.ir/article_513458.html 

Shi, Y. H., Wang, J., Guo, R., Wang, C. Z., Yan, X. B., 

Xu, B., & Zhang, D. Q. (2014). Effects of alfalfa 

saponin extract on growth performance and some 

antioxidant indices of weaned piglets. Livestock 

Science, 167, 257-262. 

https://doi.org/10.1016/j.livsci.2014.05.032 

Soeparno. (1994). Ilmu dan teknologi daging [Meat 

Science and Technology]. Gadjah Mada University 

Press, Yogyakarta. ISBN: 10-978-602-386-020-3. 

Sudarmono, A. S., (2003). Pedoman pemeliharaan ayam ras 

petelur [Guidelines for Maintenance of Laying Races]. 

Kanisius, Yogyakarta. ISBN: 10-979-672-984-9. 

Sudaryani, T. (2000). Kualitas telur [Egg Quality]. 

Penebar Swadaya, Jakarta. ISBN: 10-979-489-394-3. 

Suwignyo, B., & Sasongko, H. (2019, November). The 

effect of fresh and hay alfalfa (Medicago sativa L.) 

supplementation on hybrid duck performance. In 

IOP Conference Series: Earth and Environmental 

Science (Vol. 387, No. 1, p. 012085). IOP 

Publishing. https://doi.org/10.1088/1755-

1315/387/1/012085 

https://doi.org/10.1080/00039420410001701350
https://doi.org/10.1088/1755-1315/387/1/012085
https://doi.org/10.1088/1755-1315/387/1/012085


Bambang Suwignyo et al. / American Journal of Animal and Veterinary Sciences 2023, 18 (3): 229.234 

DOI: 10.3844/ajavsp.2023.229.234 

 

234 

Suwignyo, B., Izzati, F., Astuti, A., & Rini, E. A. (2020a, 

March). Nutrient content of Alfalfa (Medicago sativa 

L.) regrowth I in different fertilizers and lighting. In 

IOP Conference Series: Earth and Environmental 

Science (Vol. 465, No. 1, pp: 012035). IOP Publishing. 

https://doi.org/https://doi.org/10.1088/1755-

1315/465/1/012035 

https://doi.org/10.1088/1755-1315/478/1/012024 

Suwignyo, B., Suryanto, E., Sasongko, H., Erwanto, Y., 

& Rini, E. A. (2020b, April). The effect of fresh and 

hay alfalfa (Medicago sativa L.) supplementation on 

carcass quality of hybrid duck. In IOP Conference 

Series: Earth and Environmental Science (Vol. 478, 

No. 1, p. 012024). IOP Publishing. 

https://doi.org/10.1088/1755-1315/478/1/012024 

Suwignyo, B., Mustika, A., Kustantinah Yusiati, L. M., & 

Suhartanto, B. (2020c). Effect of drying method on 

physical-chemical characteristics and amino acid 

content of tropical alfalfa (Medicago sativa L.) hay for 

poultry feed. Am. J. Anim. Vet. Sci, 15(2), 118-122. 

https://doi.org/10.3844/ajavsp.2020.118.122 

Suwignyo, B., Arifin, L., Umami, N., Muhlisin, M., & 

Suhartanto, B. (2021a). The performance and genetic 

variation of first and second-generation tropical 

alfalfa (Medicago sativa). Biodiversitas Journal of 

Biological Diversity, 22(6). 

https://doi.org/10.13057/biodiv/d220631 

Suwignyo, B., Rini, E. A., Fadli, M. K., & Ariyadi, B. 

(2021b). Effects of alfalfa (Medicago sativa L.) 

supplementation in the diet on the growth, small 

intestinal histomorphology, and digestibility of 

hybrid ducks. Veterinary World, 14(10), 2719. 

https://doi.org/10.14202/vetworld.2021.2719-2726 

Suwignyo, B., Suryanto, E., Samur, S. I. N., & Hanim, C. 

(2021c, March). The effect of hay alfalfa (Medicago 

sativa L.) supplementation in different basal feed on 

the Feed Intake (FI), body weight, and feed 

conversion ratio of hybrid ducks. In IOP Conference 

Series: Earth and Environmental Science (Vol. 686, 

No. 1, p. 012039). IOP Publishing. 

https://doi.org/10.1088/1755-1315/686/1/012039 

Suwignyo, B., Rini, E. A., & Helmiyati, S. (2022). The 

profile of tropical alfalfa in Indonesia: A review. 

Saudi Journal of Biological Sciences, 103504. 

https://doi.org/10.1016/j.sjbs.2022.103504 

 

 

 

 

 

 

 

Tufarelli, V., Ragni, M., & Laudadio, V. (2018). Feeding 

forage in poultry: A promising alternative for the 

future of production systems. Agriculture, 8(6), 81. 

https://doi.org/10.3390/agriculture8060081 

Tugiyanti, E., & Iriyanti, N. (2012). Kualitas eksternal 

telur ayam petelur yang mendapat ransum dengan 

penambahan tepung ikan fermentasi menggunakan 

isolat produser antihistamin [External egg quality of 

laying hens with feed addition of fermented fish meal 

using antihistamine producer isolate]. Jurnal Aplikasi 

Teknologi Pangan, 1(2). 

http://www.jatp.ift.or.id/index.php/jatp/article/view/62 

Wahyu, J. (2004). Ilmu nutrisi unggas [Poultry nutrition 

science]. Gadjah Mada University Press, Yogyakarta. 

ISBN: 10-979-420-098-0. 

Wahyuni, T.H., Jacob, T.M., (2007). Pemanfaatan tepung 

umbut kelapa sawit fermentasi (aspergillus niger) 

dalam ransum terhadap performans ayam broiler 

umur 0-8 minggu [Utilization of fermented oil palm 

shoot flour (Aspergillus niger) in rations on the 

performance of broiler chickens aged 0-8 weeks]. 

Universitas Sumatera Utara. 

https://repositori.usu.ac.id/handle/123456789/57613 

Zeweil, H. S., Genedy, S. G., & Bassiouni, M. (2006, 

September). Effect of probiotic and medicinal plant 

supplements on the production and egg quality of 

laying Japanese quail hens. In Proceeding of the 12th 

EUROPEAN Poultry Conference. ZWANS (pp. 1-6). 

https://www.cabi.org/Uploads/animal-

science/worlds-poultry-science-association/WPSA-

italy-2006/10224.pdf 

Zheng, M., Mao, P., Tian, X., Guo, Q., & Meng, L. 

(2019). Effects of dietary supplementation of 

alfalfa meal on growth performance, carcass 

characteristics, meat and egg quality, and intestinal 

microbiota in Beijing-you chicken. Poultry 

Science, 98(5), 2250-2259. 

https://doi.org/10.3382/ps/pey550 

https://doi.org/https:/doi.org/10.1088/1755-1315/465/1/012035
https://doi.org/https:/doi.org/10.1088/1755-1315/465/1/012035
https://doi.org/10.13057/biodiv/d220631
https://doi.org/10.14202/vetworld.2021.2719-2726
https://doi.org/10.1088/1755-1315/686/1/012039
https://doi.org/10.3390/agriculture8060081

