PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abdel-Wareth, A. A. A., Kehraus, S., dan Sudekum, K.-H. 2019.
Peppermint and its respective active component in diets of broiler
chickens: growth performance, viability, economics, meat
physicochemical properties, and carcass characteristics. Poultry
Science. 98(9): 3850-3859.

Aderemi, F. A., dan Alabi, O. M. 2023. Turmeric (Curcuma longa): an
alternative to antibiotics in poultry nutrition. Translational Animal
Science. 7(1).

Adli, D. N., Sholikin, M. M., Ujilestari, T., Ahmed, B., Sadiqqua, A.,
Harahap, M. A., Sofyan, A., dan Sugiharto, S. 2024. Effect of
fermentation of herbal products on growth performance, breast
meat quality, and intestinal morphology of broiler chickens: a meta-
analysis. Italian Journal of Animal Science. 23(1): 734-750.

Aguihe, P. C., Castelani, A. B., Ospina-Rojas, C. I., lyayi, E. A., Pozza,
P. C., & Murakami,A. 2024. Interaction effects of glycine equivalent
and standardized ileal digestible threonine in low-protein diets for
broiler grower chickens. Animal Bioscience. 37(6): 1053—-1064.

Ahmad, A. N., Mat Daud, Z. ‘Azuan, dan Ismail, A. 2016. Review on
potential therapeutic effect of Morinda citrifolia L. Current Opinion
in Food Science. 8: 62—-67.

Akbarian, A., Michiels, J., Degroote, J., Majdeddin, M., Golian, A., dan
De Smet, S. 2016. Association between heat stress and oxidative
stress in poultry; mitochondrial dysfunction and dietary
interventions with phytochemicals. Journal of Animal Science and
Biotechnology. 7(1): 37.

Akinyemi, F., dan Adewole, D. 2022. Effects of brown seaweed
products on growth performance, plasma biochemistry, immune
response, and antioxidant capacity of broiler chickens challenged
with heat stress. Poultry Science. 101(12): 102215.

Alabi, O. M., Olagunju, S. O., Aderemi, F. A., Lawal, T. E., Oguntunji,
A. O., Ayoola, M. O., Oladejo, O. A., Adeleye, B. E., Adewumi, A.
A., Alabi, B. D., dan Tarta, A. 2024. Effect of litter management
systems on incidence and severity of footpad dermatitis among
broilers at finisher stage. Translational Animal Science. 8.

Alem, W. T. 2024. Effect of herbal extracts in animal nutrition as feed
additives. In Heliyon. 10(3)

Algam, T. A., Osman, R. H., Zomrawi, W. B., dan Abdalhag, M. A. 2020.
Effect of phase feeding on broiler performance. Online Journal of

57



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Animal and Feed Research. 10(1): 36—40.

Al-Sagan, A. A., Khalil, S., Hussein, E. O. S., dan Attia, Y. A. 2020.
Effects of fennel seed powder supplementation on growth
performance, carcass characteristics, meat quality, and economic
efficiency of broilers under thermoneutral and chronic heat stress
conditions. Animals. 10(2).

Amer, M. M. 2020. Review: Footpad dermatitis (FPD) in chickens.
Korean Journal of Food dan Health Convergence. 6(4): 11-16.

Amrullah, D. T., Widodo, N., Khasanah, H., dan Jadmiko, W. 2024.
Analisis performa produksi ayam broiler strain cobb 500 dan cobb
700 pada fase starter di kandang closed house pt dmc malang
analysis of broiler chicken production performance strain cobb 500
and cobb 700 in the starter phase in pt dmc malang closed house.
Jurnal Peternakan Lingkungan Tropis. 7(2): 7-13.

Anantharaj, A., Jeyakumar, S., Sathya, M. M., dan Sunder, J. 2017.
Biochemical and Antioxidant effects in crossbred calves fed with
Morinda citrifolia. Journal of Applied Animal Research, 45(1): 252—
255.

Anggitasari, S., Sjofjan, O., Irfan, D., dan Djunaidi, H. 2016. Pengaruh
beberapa jenis pakan komersial terhadap kinerja produksi
kuantitatif dan kualitatif ayam pedaging effect of some kinds of
commercial feed on quantitative and qualitative production
performance of broiler chicken. 40(3).

Attia, Y. A., Al-Harthi, M. A., Shafi, M. E., Abdulsalam, N. M., Nagadi,
S. A, Wang, J, dan Kim, W. K. 2022. Amino Acids
Supplementation Affects Sustainability of Productive and Meat
Quality, Survivability and Nitrogen Pollution of Broiler Chickens
during the Early Life. Life. 2(12),: 2100.

Badan Pusat Statistik. 2024. Produksi daging ayam ras pedaging
menurut provinsi di Indonesia tahun 2024. Badan Pusat Statistik.

Baracho, M., Naas, I., Lima, N., Cordeiro, A., dan Moura, D. 2019.
Factors affecting broiler production: a meta-analysis. Brazilian
Journal of Poultry Science. 21(3).

Barus, E. A., Mayasari, N., dan Asmara, I. Y. 2025. Hematology profile
of broiler chickens affected by mild footpad dermatitis and hock
burn. Advances in Animal and Veterinary Sciences. 13(2).

Bhagat, V. R., Mishra, R. K., Patel, A. B., Rajpura, R. M., Bhagora, N.
J., dan Savaliya, F. P. 2020. Effect of varying levels of dietary
protein and energy on performance of commercial broiler chicken.
Ind J Vet Sci and Biotech.

58



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Brink, M., Janssens, G. P. J., Demeyer, P., Bagci, O., dan Delezie, E.
2022. Reduction of dietary crude protein and feed form: Impact on
broiler litter quality, ammonia concentrations, excreta composition,
performance, welfare, and meat quality. Animal Nutrition. 9: 291—
303.

Brugaletta, G., Teyssier, J.-R., Rochell, S. J., Dridi, S., dan Sirri, F.
2022. A review of heat stress in chickens. Part I. Insights into
physiology and gut health. Frontiers in Physiology. 13.

Buccaro, M., Toscano, A., Balzarotti, M., Re, |., Bosco, D., dan Bettiga,
M. 2023. Techno-economic assessment of aps-based poultry feed
production with a circular biorefinery process. Sustainability. 15(3):
2195.

Burstad, K. M., Lamina, T., Erickson, A., Kouri, A., Duval, S., Butler, M.,
et al. 2025. Evaluation of dietary protein and amino acid
requirements: A systematic review. The American Journal of
Clinical Nutrition. 122(1): 285-305

Butterworth, A., Arnould, C., Fiks-van Niekerk, T., Veissier, I., dan
Keeling, L. 2009. Welfare Quality assessment protocol for poultry.
Welfare Quality Consortium.

Cappelaere, L., Le Cour Grandmaison, J., Martin, N., dan Lambert, W.
2021. Amino acid supplementation to reduce environmental
impacts of broiler and pig production: a review. Frontiers in
Veterinary Science. 8.

Carvalho, G. B. de, Santos Neto, L. D. dos, Martins, J. M. da S.,
Pereira, N. M., Falleiros, M. B., Arnhold, E., dan Café, M. B. 2018.
Litter quality of broiler fed with to different levels of sulfur amino
acid. Journal of Animal Behaviour and Biometeorology. 6(1): 21—
28.

Cho, 1., An, S. H., Yoon, J. H., Namgung, N., & Kong, C. 2024.
Growth performance and nitrogen excretion of broiler chickens fed
low-protein diets supplemented with crystalline amino acids.
Journal of Animal Science and Technology. 66(1): 145-155.

Cordero, P., Ramirez-Toloza, G., Dufflocq, P., Herrera-Alcaino, S., dan
Guzman-Pino, S. A. 2025. Reduced Dietary Protein and Essential
Amino Acids Impair Growth Performance and Increase Lysine
Sensitivity in Broiler Chickens. Animals. 15(7): 1027.

de Rauglaudre, T., Méda, B., Fontaine, S., Lambert, W., Fournel, S.,
dan Létourneau-Montminy, M.-P. 2023. Meta-analysis of the effect
of low-protein diets on the growth performance, nitrogen excretion,
and fat deposition in broilers. Frontiers in Animal Science. 4.

59



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Diastuti, H., Syah, Y. M., Juliawaty, L. D., dan Singgih, M. 2016.
Antibacterial Activity of Germacrone Sesquiterpene from Curcuma
Xanthorrhiza Rhizomes. Jurnal Penelitian Kimia. 12(2): 103.

Dokou, S., Vasilopoulou, K., Bonos, E., Grigoriadou, K., Savvidou, S.,
Stefanakis, M. K., Christaki, S., Kyriakoudi, A., Mourtzinos, 1.,
Tzora, A., Giannenas, |., dan Skoufos, I. 2023. Effects of Dietary
Supplementation with Phytobiotic Encapsulated Plant Extracts on
Broilers’ Performance Parameters, Welfare Traits and Meat
Characteristics. Annals of Animal Science. 23(4): 1105-1118.

dos Santos Macario, M., Del Vesco, A. P., Brito, C. O., de Oliveira, I.
R. S., Santana, T. P., de Souza Khatlab, A., dan Barbosa, L. T.
2024. Turmeric essential oil improves intestinal integrity,
immunological parameters, and performance of broiler chickens
under cyclic heat stress. Animal Science Journal. 95(1).

EL-Gogary, M. R., Dorra, T. M., dan El-Sayed, I. A. 2025. Impact of
dietary supplementation levels of turmeric powder (curcuma longa)
on performance, carcass characteristics, blood biochemical,
jejunum histological and gut microflora in broiler chickens. Journal
of Animal and Poultry Production. 0(0): 7-13.

Fadhilah, M. R., Wibowo, H., Bustami, A., Sukmawati, D., Tedjo, A.,
Khatimah, N. G., Shimizu, I., dan Arozal, W. 2025. Investigation of
anti-cardiac hypertrophy effects of Andrographis paniculata
ethanolic extract by modulating proinflammation and oxidative
stress via Nrf2/NF-kB/NLRP3 signaling pathway: In silico and in
vitro approaches. Journal of Applied Pharmaceutical Science.

Fouad, A. M., ElI-Senousey, H. K., dan Ruan, D. 2025. Turmeric
bioactive compounds in poultry nutrition: current status and future
prospects. Poultry Science. 104(10): 105582.

Freeman, N., Tuyttens, F. A. M., Johnson, A., Marshall, V., Garmyn, A.,
dan Jacobs, L. 2020. Remedying Contact Dermatitis in Broiler
Chickens with Novel Flooring Treatments. Animals. 10(10): 1761.

Geethangili, M., dan Ding, S. T. 2018. A review of the phytochemistry
and pharmacology of Phyllanthus urinaria L. In Frontiers in
Pharmacology Frontiers Media S.A.

Ghonime, M. E., Abdelazeem, F., Ali, R. A. M., Hamed, M. M., Hassan,
W. A., Almutairi, L. A., Algahtani, M. A., Almasoudi, S. H., dan
Alagawany, M. 2025. Evaluation of fennel seed meal in broiler
chickens’ diets: impacts on performance, carcass traits, digestive
enzymes, intestinal microbiota, blood metabolites, and economic
feasibility. Archives Animal Breeding, 68(3): 531-539.

60



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Giammarino, M., Mattiello, S., Battini, M., Quatto, P., Battaglini, L. M.,
Vieira, A. C. L., Stilwell, G., & Renna, M. 2021. Evaluation of
inter-observer reliability of animal welfare indicators: Which is the
best index to use?. Animals.11(5): 1445

Gibrananto, F. A., Hartono, B., dan Febrianto, N. 2025. Production
Performance of Broiler Farms with Partnership Model in Malang
District. International Journal of Current Science Research and
Review. 8(6).

Greenhalgh, S., Chrystal, P. V., Selle, P. H., dan Liu, S. Y. 2020.
Reduced-crude protein diets in chicken-meat production:
justification for an imperative. World’s Poultry Science Journal,
76(3): 537-548.

Hafez, M. H., El-Kazaz, S. E., Alharthi, B., Ghamry, H. I., Alshehri, M.
A., Sayed, S., Shukry, M., dan El-Sayed, Y. S. 2022. The Impact
of Curcumin on Growth Performance, Growth-Related Gene
Expression, Oxidative Stress, and Immunological Biomarkers in
Broiler Chickens at Different Stocking Densities. Animals, 12(8):
958.

Han, Q., Tong, J., Sun, Q., Teng, Xiaojie, Zhang, H., dan Teng,
Xiaohua. 2020. The involvement of miR-6615-5p/Smad7 axis and
immune imbalance in ammonia-caused inflammatory injury via NF-
KB pathway in broiler kidneys. Poultry Science, 99(11): 5378
5388.

Haslam, S. M., Knowles, T. G., Brown, S. N., Wilkins, L. J., Kestin, S.
C., Warriss, P. D., dan Nicol, C. J. 2007. Factors affecting the
prevalence of foot pad dermatitis, hock burn and breast burn in
broiler chicken. British Poultry Science, 48(3): 264-275.

Heo, Y.-J., Park, J., Kim, Y.-B., Kwon, B.-Y., Kim, D.-H., Song, J.-Y.,
dan Lee, K.-W. 2023. Effects of dietary protein levels on
performance, nitrogen excretion, and odor emission of growing
pullets and laying hens. Poultry Science. 102(8): 102798.

Hidayat, M. N., dan Yulianingsih, Y. 2024. Effectiveness of using herbal
plant-based feed additives on broiler performance. Jurnal nukleus
peternakan, 11(2):100-105.

Hikmah, U., dan Triastuti, A. 2020. Mechanism and immunomodulator
bioactive compounds of Phyllanthus niruri (meniran) Mekanisme
dan senyawa bioaktif imunomodulator Phyllanthus niruri
(meniran). Jurnal limiah Farmasi (Scientific Journal of Pharmacy).
18(2): 205-218. Retrieved

Hosseini, S. M., Nazarizadeh, H., Ahani, S., & Vakili Azghandi, M. 2016.

61



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Effects of mannan oligosaccharide and Curcuma xanthorrhiza
essential oil on intestinal morphology and stress indicators of
broilers subjected to cyclic heat stress. Archives of Animal
Breeding. 59(2): 285-291.

Hou, S., Ma, D., Wu, S., Hui, Q., dan Hao, Z. 2025. Morinda citrifolia
L.: A Comprehensive Review on Phytochemistry, Pharmacological
Effects, and Antioxidant Potential. Antioxidants. 14(3): 295.

ipcak, H. H., Alcicek, A., dan Denli, M. 2024. Dietary encapsulated
fennel seed ( Foeniculum vulgare Mill.) essential oil
supplementation improves performance, modifies the intestinal
microflora, morphology, and transcriptome profile of broiler
chickens. Journal of Animal Science.102.

Jabbar, M., Baboo, I., Majeed, H., Farooq, Z., dan Palangi, V. 2024.
Characterization and antibacterial application of peppermint
essential oil nanoemulsions in broiler. Poultry Science, 103(12):
104432.

Jadid, N., Widodo, A. F., Ermavitalini, D., Sa’adah, N. N., Gunawan, S.,
dan Nisa, C. 2023. The medicinal Umbelliferae plant Fennel
(Foeniculum vulgare Mill.): Cultivation, traditional uses,
phytopharmacological properties, and application in animal
husbandry. Arabian Journal of Chemistry, 16(3): 104541.

K,A.R,E.,K.I,1.,S.T.,dan ., T. 1. 2018. Quantitative and Qualitative
Analyses of Amino Acids in Morinda citrifolia (Rubiaceae).
International Journal of Pharmacognosy and Phytochemical
Research. 9(07).

Kamely, M., He, W., Wakaruk, J., Whelan, R., Naranjo, V., dan Barreda,
D. R. 2020. Impact of Reduced Dietary Crude Protein in the Starter
Phase on Immune Development and Response of Broilers
Throughout the Growth Period. Frontiers in Veterinary Science. 7.

Kar, I., Das, S., Mukherjee, A., dan Patra, A. K. 2025. Mentha herbs
and their bioactive molecules on biological functions, production
performance, health, and product quality in poultry and livestock.
Tropical Animal Health and Production. 57(7): 311.

Kareem, D. U., Adegoke, A. V., Amos, A. T., Adeyeye, E. A., Idowu, O.
P. A., Akande, L. M., Abdulgafar, Q. O., Orbugh, A. T., Aboderin,
A. T., Oso, A. O., dan Idowu, O. M. O. 2025. Implementing
reduced-protein diets for broiler chickens in emerging economies:
supplementation with only the first three limiting amino acids.
Tropical Animal Health and Production, 57(3): 144.

Kaukonen, E., Norring, M., dan Valros, A. 2016. Effect of litter quality

62



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

on foot pad dermatitis, hock burns and breast blisters in broiler
breeders during the production period. Avian Pathology. 45(6):
667-673.

Kim, D.-H., Kim, Y. B., Lee, S. H., and Lee, K.-W. 2024.
Effects of relative humidity on physiology and behavior of laying
hens exposed to high ambient temperatures.
Tropical Animal Health and Production. 56: 275.

Koestanti Sabdoningrum, E., Hidanah, S., Soeharsono, S., Qosimah,
D., Anggraini, S., dan Anantha, T. 2023. Potential of Meniran
(Phyllanthus niruri Linn) Extract Nano Herbal as Immunomodulator
and Phytogenic Feed Additive for Natural Growth Supporter on
Spleenic Germinal Centre and Performance in Animal Model.
Research Journal of Pharmacy and Technology. 5198-5206.

Kuter, E., Cengiz, O., Kéksal, B. H., Sevim, O., Tatli, O., Ahsan, U.,
Guven, G., Onol, A. G., dan Bilgili, S. F. 2023. Litter quality and
incidence and severity of footpad dermatitis in heat stressed broiler
chickens fed supplemental zinc. Livestock Science. 267: 105145.

Kwon, B. Y., Park, J., Kim, D. H., dan Lee, K. W. 2024. Assessment of
Welfare Problems in Broilers: Focus on Musculoskeletal Problems
Associated with Their Rapid Growth. In Animals Multidisciplinary
Digital Publishing Institute (MDPI). 14(7).

Lambert, W., Berrocoso, J. D., Swart, B., van Tol, M., Bruininx, E., dan
Willems, E. 2023. Reducing dietary crude protein in broiler diets
positively affects litter quality without compromising growth
performance whereas a reduction in dietary electrolyte balance
further improves litter quality but worsens feed efficiency. Animal
Feed Science and Technology. 297: 115571.

Leeson, S., & Summers, J. D. 2001. Scott’s nutrition of the chicken (4th
ed.). University Books.

M., Hoseini, M., Alizadeh, S., Zandi, R., Rahmati, S., Saidian, S., Aooji,
Z., dan Rezaee, V. 2025. Inclusion of Peppermint (Mentha
Peppirta L.) distillation wastewater in broiler chickens diet: effects
on growth performance, biochemical metabolites, and gut
microbiota. EMI: Animal dan Environment, 1(1).

Meme, |., Samuel, L., Author, C., dan M, S. I. 2022. Comparative
evaluation of growth performance, morphometric and carcass
traits of three strains of broiler chicken raised in the tropics. In
Animal Research International. 19(3)

Muspita Dyah Utami, M., Fitriana, M., dan Candra Dewi, A. 2023.
Penambahan ekstrak buah Mengkudu (Morinda citrifolia) dalam air

63



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

minum terhadap performa broiler. Jurnal Ilimu Peternakan
Terapan. 7(1): 73-78.

Mustafa, A., Javed, K., and Hussain, Z. 2020. Indeks kinerja sebagai
alat untuk mengevaluasi efisiensi produksi ayam pedaging. Poultry
Science .99(8): 3800-3808.

Nahm, K. H. (2007). Feed formulations to reduce N excretion and
ammonia emission from poultry manure. Bioresource Technology.
98(12): 2282-2300.

Noreen, S., Tufail, T., Badar Ul Ain, H., dan Awuchi, C. G. 2023.
Pharmacological, nutraceutical, functional and therapeutic
properties of fennel ( foeniculum vulgare ). International Journal of
Food Properties, 26(1): 915-927.

Obianwuna, U. E., Chang, X., Oleforuh-Okoleh, V. U., Onu, P. N.,
Zhang, H., Qiu, K., dan Wu, S. 2024. Phytobiotics in poultry:
revolutionizing broiler chicken nutrition with plant-derived gut
health enhancers. In Journal of Animal Science and
Biotechnology. BioMed Central Ltd. 15(1).

Prakash, A., Saxena, V. K., dan Singh, M. K. 2020. Genetic analysis of
residual feed intake, feed conversion ratio and related growth
parameters in broiler chicken: a review. World’s Poultry Science
Journal, 76(2): 304-317.

Priyani, R. 2020. Review : manfaat tanaman sambiloto (andrographis
paniculata ness) terhadap sistem imun tubuh. In Jurnal IImu
Kedokteran Dan Kesehatan. 7(3)

Purnomo, A., Prihtiyantoro, W., dan Agustin, C. (2024). The Effects of
Slaughter Age and Sex of Broilers Cobb Strain on Live Body
Weight, Carcass Weight, and Carcass Percentage. Jurnal
Peternakan, 21(1), 1-5.

Raederscheidt, L., Kaufmann, F., Spindler, B. S., Kemper, N., &
Andersson, R. A. 2024 .Inter-observer reliability of a scoring
system to evaluate bruises on turkey carcasses. Frontiers in
Animal Science. 5: 145

Ramankevich, A., Danko, S., Banaszkiewicz, R., Kasperek, K., dan
Zieba, G. 2025. Residual feed intake as a behavioral. nutritional
and economic criterion in poultry production. Animals. 15(8): 1115.

Ravindran, V., dan Abdollahi, M. R. 2021. Nutrition and digestive
physiology of the broiler chick: state of the art and outlook.
Animals. 11(10): 2795.

Riaz Rajoka, M. S., Thirumdas, R., Mehwish, H. M., Umair, M.,
Khurshid, M., Hayat, H. F., Phimolsiripol, Y., Pallarés, N., Marti-

64



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Quijal, F. J., dan Barba, F. J. 2021. Role of food antioxidants in
modulating gut microbial communities: novel understandings in
intestinal oxidative stress damage and their impact on host health.
Antioxidants. 10(10):1563.

Saahene, R. Osei., Agbo, E., Barnes, P., Yahaya, E. S., Amoani, B.,
Nuvor, S. V., dan Okyere, P. (2021). A Review: Mechanism of
Phyllanthus urinaria in Cancers—NF-kB, P13K/AKT, and MAPKs
Signaling Activation. Evidence-Based Complementary and
Alternative Medicine, 2021, 1-9.

Salahi, A., Shahir, M. H., Attia, Y. A., Fahmy, K. N. E. din, Bovera, F.,
dan Tufarelli, V. 2025. Impact of low-protein diets on broiler
nutrition, production sustainability, gene expression, meat quality
and greenhouse gas emissions. In Journal of Applied Animal
Research. Taylor and Francis Ltd. 53(1)

Santos, M. N., Widowski, T. M., Kiarie, E. G., Guerin, M. T., Edwards,
A. M., dan Torrey, S. 2022. In pursuit of a better broiler: walking
ability and incidence of contact dermatitis in conventional and
slower growing strains of broiler chickens. Poultry Science. 101(4):
101768.

Saraiva, S., Santos, S., Garcia-Diez, J., Simdes, J., dan Saraiva, C.
2024. Comparative analysis of animal welfare in three broiler
slaughterhouses and associated farms with unsatisfactory
slaughterhouse results. Animals. 14(17): 2468.

Saveewonlo, N., Rattanatab, S., Ruangpanit, Y., Songserm, O., dan
Attamangku, S. 2019. Effects of different phase-feeding programs
with different feed forms on broiler growth performance, carcass
traits and intestinal morphology. International Journal of Poultry
Science, 18(4): 181-186.

Selle, P. H., Cantor, D. I., McQuade, L. R., Mclnerney, B. V., de Paula
Dorigam, J. C., Macelline, S. P., Chrystal, P. V., dan Liu, S. Y.
2021. Implications of excreta uric acid concentrations in broilers
offered reduced crude protein diets and dietary glycine
requirements for uric acid synthesis. Animal Nutrition. 7(4): 939—
946.

Selle, P. H., Macelline, S. P., Chrystal, P. V., dan Liu, S. Y. (2023). A
reappraisal of amino acids in broiler chicken nutrition. In World’s
Poultry Science Journal. 79(3): 429-447

Shao, D., Shen, Y., Zhao, X., Wang, Q., Hu, Y., Shi, S., dan Tong, H.
2018. Low-protein diets with balanced amino acids reduce nitrogen
excretion and foot pad dermatitis without affecting the growth

65



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

performance and meat quality of free-range yellow broilers. Italian
Journal of Animal Science. 17(3): 698—705.

Sherlock, L., Mckeegan, D. E. F., Cheng, Z., Wathes, C. M., dan
Wathes, D. C. 2012. Effects of contact dermatitis on hepatic gene
expression in broilers. British Poultry Science. 53(4): 439-452.

Shepherd, E. M., dan Fairchild, B. D. 2010. Footpad dermatitis in
poultry. Poultry Science, 89(10): 2043—-2051

Simamora, A., Timotius, K. H., Setiawan, H., Yerer, M. B., Ningrum, R.
A., dan Mun’im, A. 2024. Xanthorrhizol: Its bioactivities and health
benefits. Journal of Applied Pharmaceutical Science.

Sinurat, A. P., Haryati, T., Purba, M., Pasaribu, T., Irawan, Y.,
Setyawan, R. H., Saputra, F., llyas, M., Miraya, N., dan Sumiati, S.
2025. Evaluation of curcuma xanthorrhiza roxb. extract as a
functional alternative to antibiotic growth promoters in broiler
chicken nutrition. Veterinary World. 1944-1954.

Sirat, M. M. P., Hartono, M., Santosa, P. E., Ermawati, R., Fauzi, T. A.,
Aini, N., Arzakiyah, F., Widodo, I., dan Fauzan, T. A. 2022. The
effect of suplementation of sambiloto (andrographis paniculata)
extract through drinking water on total erythrocytes and total
leucocytes of broiler. Jurnal Riset Dan Inovasi Peternakan. 6(1):
74-82.

Sismin Satyaningtijas, A., Yufiandri, R., Wulandari, R., Mulyetti Darwin,
V., Nova Siburian Bagian Farmakologi dan Toksikologi, S. A.,
Fisiologi, B., Anatomi, D., dan Farmakologi, dan. 2014. Performa
dan kecernaan pakan ayam broiler yang diberi hormon testosteron
dengan dosis bertingkat (broiler chicken performances and feed
digestibility treated with multi-dose testosterone hormone). 3(1):
29-37.

Solanki, C., Bembem, K., Singh, R., dan Dawange, S. 2023. Herbal
supplements in poultry feed: A review of their potential benefits and
applications. International Journal of Veterinary Sciences and
Animal Husbandry. 8(3): 17-21.

Son, J., Lee, W. Do, Kim, C. H., Kim, H., Hong, E. C., dan Kim, H. J.
2024. Effect of dietary crude protein reduction levels on
performance, nutrient digestibility, nitrogen utilization, blood
parameters, meat quality, and welfare index of broilers in welfare-
friendly environments. Animals. 14(21).

Souza, A. P. O., Tuyttens, F. A. M., Taconeli, C. A., Biscarra, J. C., dan
Molento, C. F. M. 2024. Ordinal or visual analogue scales for
assessing aspects of broiler chicken welfare. Journal of Applied

66



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Animal Welfare Science. 27(3). 454—464.

Sugiharto, S., Pratama, A. R., Yudiarti, T., Wahyuni, H. I., Widiastuti,
E., dan Sartono, T. A. 2020. Effect of acidified turmeric and/or
black pepper on growth performance and meat quality of broiler
chickens. International Journal of Veterinary Science and
Medicine. 8(1): 85-92.

Surai, P. F., Kochish, I. I., Fisinin, V. I|., dan Kidd, M. T. 2019.
Antioxidant defence systems and oxidative stress in poultry
biology: an update. Antioxidants. 8(7): 235.

Thema, K. K., Mnisi, C. M., dan Mlambo, V. 2022. Stocking density-
induced changes in growth performance, blood parameters, meat
quality traits, and welfare of broiler chickens reared under semi-
arid subtropical conditions. Plos one. 17(10).

Tingare, G., Shinde, A., Bhalerao, S., dan Tanpure, M. 2023. Effect of
turmeric powder (curcuma longa) as natural feed additive on
growth performance of broilers. The Pharma Innovation Journal.
12(2): 3018-3021

Torrey, S., Mohammadigheisar, M., Nascimento dos Santos, M.,
Rothschild, D., Dawson, L. C., Liu, Z., Kiarie, E. G., Edwards, A.
M., Mandell, 1., Karrow, N., Tulpan, D., dan Widowski, T. M. 2021.
In pursuit of a better broiler: growth, efficiency, and mortality of 16
strains of broiler chickens. Poultry Science. 100(3): 100955.

Urrahmah, A., Amran, M., Sari, W. N., dan Trisna, A. 2025. Kajian
performa produksi ayam broiler pada sistem kandang closed
house (studi kasus ud. Bilkis) study of broiler chicken production
performance in closed house cage system. Case Study of UD.

Usturoi, M. G., Radu-Rusu, R.-M., Usturoi, A., Simeanu, C., Dolis, M.
G., Ratu, R. N., dan Simeanu, D. 2023. Impact of different levels
of crude protein on production performance and meat quality in
broiler selected for slow growth. agriculture. 13(2): 427.

van Harn, J., Dijkslag, M. A., dan van Krimpen, M. M. 2018. Glycine
plus serine requirement of broilers fed low-protein diets: a dose
response study.

Vanda, H., Titania, W. E. Sari, M. Hambal, and F. A. Gani. 2023.
Perfomance of broiler chickens reared in postal, stage, and closed
house cage. Jurnal Medika Veterinaria. 17(1): 33-41.

Vikal, A., Maurya, R., Patel, P., dan Kurmi, B. Das. 2025. Andrographis
paniculata in fatty liver disease: mechanisms, nanocarrier
approaches, and therapeutic potential. Phytomedicine Plus. 5(4):
100903.

67



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN
ANIMAL WELFARE AYAM BROILER
Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Vilela, M. D. O., Gates, R. S., Souza, C. D. F., Teles Junior, C. G. de
S., dan Sousa, F. C. 2020. Nitrogen transformation stages into
ammonia in broiler production: sources, deposition, transformation
and emission to environment. DYNA. 87(214): 221-228.

Viliené, V., Nutautaité, M., Andalibizadeh, L., dan Racevicitté-
Stupeliené, A. (2023). Herbal-origin additives-not only to replace
chemical coccidiostats but also to improve the meat quality of
broiler chickens. In Agriculture dan Food ISSN. 11.

Welfare Quality Assessment protocol for poultry Acknowledgement.
2009.

Wilcox, C. H., Sandilands, V., Mayasari, N., Asmara, I. Y., dan Anang,
A. 2024. A literature review of broiler chicken welfare, husbandry,
and assessment. World’s Poultry Science Journal. 80(1): 3—-32.

Wirawan,l.,Sukanta, dan M. Wirapartha. 2019. Perbandingan analisis
finansial sistem kandang closed house semi otomatis dan otomatis
di peternakan ayam dekem tengah sawah. Jurnal Agribisnis
Indonesia. 11(2): 61-66

Wongsuthavas, S., Wongtangtintharn, S., Porntrakulpipat, S.,
Angkititrakul, S., Hongladdaporn, C., Vasupen, K., dan
Yuangklang, C. 2025. Beneficial effect of polyherbal feed additives
on growth performance carcase characteristics and cortisol levels
of broiler chickens. Italian Journal of Animal Science. 24(1). 1800—
1810.

Woyengo, T. A., Knudsen, K. E. B., dan Bgrsting, C. F. 2023. Low-
protein diets for broilers: Current knowledge and potential
strategies to improve performance and health, and to reduce
environmental impact. Animal Feed Science and Technology. 297.

You, J., Ellis, J. L., Tulpan, D., dan Malpass, M. C. 2024. Review: recent
advances and future technologies in poultry feed manufacturing.
World’s Poultry Science Journal. 80(3): 643—655.

Zampiga, M., Calini, F., dan Sirri, F. 2021. Importance of feed efficiency
for sustainable intensification of chicken meat production:
implications and role for amino acids, feed enzymes and organic
trace minerals. In World’s Poultry Science Journal. 77(3): 639—
659.

Zhang, J., Zhang, R., Jin, S., dan Feng, X. 2024. Curcumin, a plant
polyphenol with multiple physiological functions of improving
antioxidation, anti-inflammation, immunomodulation and its
application in poultry production. Journal of Animal Physiology and
Animal Nutrition. 108(6): 1890-1905.

68



PENGARUH PAKAN RENDAH PROTEIN DENGAN PENAMBAHAN HERBAL MIX ADDITIVE
TERHADAP KINERJA PERTUMBUHAN DAN

ANIMAL WELFARE AYAM BROILER

Salma Nur Azizah, Dr. Ir. Moh. Sofia€™ul Anam, S.Pt., M.Sc.

UNIVERSITAS ; : ) ) ) . . )
GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Zhou, S., dan Huang, G. 2024. The chemical composition and
pharmacological activities of Morinda citrifolia. Applied Biological

Chemistry. 67(1): 104.

69



