
46 
 

DAFTAR PUSTAKA 

 

Alharthi, A. S., A. R. Al Sulaiman, R. S. Aljumaah, A. A. Alabdullatif, G. 
Ferronato, A. H. Alqhtani, M. A. Al-Garadi, H. Al-sornokh, and 
Abudabos, A. M. 2022. The efficacy of bentonite and zeolite in 
reducing aflatoxin B1 toxicity on production performance and intestinal 
and hepatic health of broiler chickens. Ital J Anim Sci. 21(1):1181–
1189. 

Ali, A. M. A., M. F. Fahmy, M. M. Metwally, O. Hassanin, H. A. Azazy, and 
R. E. Mowafy. 2021. Ameliorative Effects of Cholestyramine and 
Oxihumate on Aflatoxicosis in Broiler Chickens. Pak Vet J. 41(1):51-
56. 

Anas, M., L. Mira Yusiati, C. Tri Noviandi, and A. Agus. 2022. Crude 
aflatoxin b1 production using maize and rice substrates for animal 
research. ISANFS. 21:17-21. 

AOAC. 2005. Official Methods of Analysis of the Association of Official 
Analytical Chemists, 18th ed. Association of Official Analytical 
Chemists. Washington DC. USA.  

Benkerroum, N. 2020. Chronic and acute toxicities of aflatoxins: 
Mechanisms of action. Int J Environ Res Public Health. 17(2):423. 

Celi, P., A. Cowieson, F. Fru-Nji, R. Steinert, A. M. Kluenter, and V. Verlhac. 
2017. Gastrointestinal functionality in animal nutrition and health: New 
opportunities for sustainable animal production. Anim Feed Sci 
Technol. 234:88–100. 

Chen, P., Y. Suh, Y. M. Choi, S. Shin, and K. Lee. 2014. Developmental 
regulation of adipose tissue growth through hyperplasia and 
hypertrophy in the embryonic Leghorn and broiler. Poult 
Sci. 93(7):1809-1817. 

Cheng, P., M. Ishfaq, H. Yu, Y. Yang, S. Li, X. Li, S. A. Fazlani, W. Guo, 
and X. Zhang. 2020. Curcumin ameliorates duodenal toxicity of AFB1 
in chicken through inducing P-glycoprotein and downregulating 
cytochrome P450 enzymes. Poult Sci. 99(12):7035-7045. 

Clarke, L. C., T. Sweeney, E. Curley, S. K. Duffy, S. Vigors, G. Rajauria, 
and J. V. O’Doherty. 2018. Mycotoxin binder increases growth 
performance, nutrient digestibility and digestive health of finisher pigs 
offered wheat based diets grown under different agronomical 
conditions. Anim Feed Sci Technol. 240:52-65. 

Dai, C., E. Tian, Z. Hao, S. Tang, Z. Wang, G. Sharma, H. Jiang, and J. 
Shen. 2022. Aflatoxin B1 toxicity and protective effects of curcumin: 
Molecular mechanisms and clinical implications. Antioxidants. 
11(10):2031. 

PENURUNAN KERUSAKAN USUS DAN HATI BROILER AKIBAT AFLATOKSIN B1 MENGGUNAKAN
TOXIN BINDER YANG
MENGANDUNG BENTONITE DAN CURCUMIN
Agus Dwi Nugroho, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



47 
 

Debevere, S., D. Schatzmayr, N. Reisinger, M. Aleschko, G. Haesaert, M. 
Rychlik, S. Croubels, and V. Fievez. 2020. Evaluation of the efficacy 
of mycotoxin modifiers and mycotoxin binders by using an in vitro 
rumen model as a first screening tool. Toxins. 12(6):405. 

Deng, Z., K. B. Jang, S. Jalukar, X. Du, and S. W. Kim. 2023. Efficacy of 
feed additive containing bentonite and enzymatically hydrolyzed yeast 
on intestinal health and growth of newly weaned pigs under chronic 
dietary challenges of fumonisin and aflatoxin. Toxins. 15(7):433. 

Fang, J., Z. Zheng, Z. Yang, X. Peng, Z. Zuo, H. Cui, P. Ouyang, G. Shu, 
Z. Chen, and C. Huang. 2018. Ameliorative effects of selenium on the 
excess apoptosis of the jejunum caused by AFB1 through death 
receptor and endoplasmic reticulum pathways. Toxicol 
Res. 7(6):1108-1119. 

Fareed, G., M. A. Anjum, and N. Ahmed. 2014. Determination of Aflatoxin 
and Ochratoxin in poultry feed ingredients and finished feed in humid 
semi-tropical environment. J Adv Vet Anim Res. 1(4):201–207. 

Fauzi, F., I. Kharisudin, R. Wasono, T. W. Utami, dan I. W.  Harmoko. 2023. 
Thermal Stress Projection Based on Temperature-Humidity Index 
(THI) Under Climate Change Scenario. J Meteorol Geofis. 24(1):65-
73. 

Feng, G. D., J. He, X. Ao, and D. W. Chen. 2017. Effects of maize naturally 
contaminated with aflatoxin B1 on growth performance, intestinal 
morphology, and digestive physiology in ducks. Poult Sci. 96(6):1948-
1955. 

Fouad, A. M., D. Ruan, H. K. El-senousey, W. Chen, S. Jiang, dan C. Zheng 
2019. Harmful effect and control strategies of aflatoxin B1 produced by 
Aspergillus flavus and Aspergillus parasiticus strains on poultry: 
review. Toxins. 22(176). 

Fowler, J., W. Li, and C. Bailey. 2015. Effects of calcium bentonite clay in 
diets containing aflatoxin when measuring liver residues of aflatoxin B1 
in starter boiler chicks. Toxins. 7(9):3455–3464. 

Gao, Y., L. Meng, H. Liu, J. Wang, and N. Zheng. 2020. The compromised 
intestinal barrier induced by mycotoxins. Toxins. 12(10):619. 

Grenier, B., and T. J. Applegate. 2013. Modulation of Intestinal Functions 
Following Mycotoxin Ingestion: Meta-Analysis of Published 
Experiments in Animals. Toxins. 5(2):396-430. 

Haque, M. A., Y. Wang, Z. Shen, X. Li, M. K. Saleemi, and C. He. 2020. 
Mycotoxin contamination and control strategy in human, domestic 
animal and poultry: a review. Microb Pathog. 142:104095. 

Hernandez, F., V. Garcia, J. Madrid, J. Orengo, P. Catala, and M. Megias. 
2006. Effect of formic acid on performance, digestibility, intestinal 

PENURUNAN KERUSAKAN USUS DAN HATI BROILER AKIBAT AFLATOKSIN B1 MENGGUNAKAN
TOXIN BINDER YANG
MENGANDUNG BENTONITE DAN CURCUMIN
Agus Dwi Nugroho, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



48 
 

histomorphology and plasma metabolite levels of broiler chickens. Br 
Poult Sci. 47(1):50–56. 

Hernández-Ramírez, J. O., M. J. Nava-Ramírez, R. Merino-Guzmán, G. 
Téllez-Isaías, A. Vázquez-Durán, and A. Méndez-Albores. 2020. The 
effect of moderate-dose aflatoxin B1 and Salmonella Enteritidis 
infection on intestinal permeability in broiler chickens. Mycotoxin Res. 
36:31-39. 

Huang, S., L. Lin, S. Wang, W. Ding, C. Zhang, A. Shaukat, B. Xu, K. Yue, 
C. Zhang, and F. Liu. 2023. Total flavonoids of rhizoma drynariae 
mitigates aflatoxin B1-induced liver toxicity in chickens via microbiota-
gut-liver axis interaction mechanisms. Antioxidants. 12(4):819. 

Hussain, D., A. Mateen, and D. M. Gatlin III. 2017. Alleviation of aflatoxin B1 
(AFB1) toxicity by calcium bentonite clay: Effects on growth 
performance, condition indices and bioaccumulation of AFB1 residues 
in Nile tilapia (Oreochromis niloticus). Aquaculture. 475:8-15. 

Islam, M. S., M. M. Haque, and M. S. Hossain. 2015. Effect of corn moisture 
on the quality of poultry feed. J Poult Sci Tech. 3(2):24-31. 

Jallow A, H. Xie, X. Tang, Z. Qi and P. Li. 2021. Worldwide aflatoxin 
contamination of agricultural products and foods: From occurrence to 
control. Compr Rev Food Sci Food Saf. 20(3):2332-2381. 

Klaunig, J. E., L. M. Kamendulis, and B. A. Hocevar. 2010. Oxidative stress 
and oxidative damage in carcinogenesis. Toxicol Pathol. 38(1):96-109. 

Lai, Y., M. Sun, Y. He, J. Lei, Y. Han, Y. Wu, D. Bai, Y. Guo, and B.  Zhang. 
2022. Mycotoxins binder supplementation alleviates aflatoxin B1 toxic 
effects on the immune response and intestinal barrier function in 
broilers. Poult Sci. 101(3).101683. 

Li, J., M. Shi, Y. Wang, J. Liu, S. Liu, W. Kang, X. Liu, X. Xhen, K. Huang, 
and Y. Liu. 2024. Probiotic-derived extracellular vesicles alleviate 
AFB1-induced intestinal injury by modulating the gut microbiota and 
AHR activation. J Nanobiotechnol. 22(1):697. 

Li, S., I. Muhammad, H. Yu, X. Sun, and X. Zhang. 2019. Detection of 
Aflatoxin adducts as potential markers and the role of curcumin in 
alleviating AFB1-induced liver damage in chickens. Ecotoxicol Environ 
Saf. 176:137-145.  

Limaye, A., R. C. Yu, C. C. Chou, J. R. Liu, and K. C. Cheng. 2018. 
Protective and detoxifying effects conferred by dietary selenium and 
curcumin against AFB1-mediated toxicity in livestock: a review. Toxins. 
10(1):25. 

Liu, H., Y. Zhao, A. Lu, J. Ye, J. Wang, S. Wang, and Y. Luan. 2020. An 
aptamer affinity column for purification and enrichment of aflatoxin B1 
and aflatoxin B2 in agroproducts. Anal Bioanal Chem. 412(4):895–904. 

PENURUNAN KERUSAKAN USUS DAN HATI BROILER AKIBAT AFLATOKSIN B1 MENGGUNAKAN
TOXIN BINDER YANG
MENGANDUNG BENTONITE DAN CURCUMIN
Agus Dwi Nugroho, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



49 
 

Liu, M., L. Zhao, G. Gong, L. Zhang, L. Shi, J. Dai, Y. Han, Y. Wu, M. M. 
Khalil, and L. Sun. 2022. Invited review: Remediation strategies for 
mycotoxin control in feed. Anim Sci Biotech. 13(19):1-16. 

Liu, Y., and W. Wang. 2016. Aflatoxin B1 impairs mitochondrial functions, 
activates ROS generation, induces apoptosis and involves Nrf2 signal 
pathway in primary broiler hepatocytes. Anim Sci J. 87(12):1490-
1500. 

Liu, Y., Li, J., Kang, W., Liu, S., Liu, J., Shi, M., Y. Wang, X. Liu, X. Chen, 
and K. Huang. 2023. Aflatoxin B1 induces liver injury by disturbing gut 
microbiota-bile acid-FXR axis in mice. Food Chem Toxicol. 
176(113751). 

Loi, M., F. Fanelli, V. C. Liuzzi, A. F. Logrieco, and G. Mulè. 2017. Mycotoxin 
biotransformation by native and commercial enzymes: Present and 
future perspectives. Toxins. 9(4):111. 

Madrigal-Santillán, E., J. A. Morales-González, N. Vargas-Mendoza, P. 
Reyes-Ramírez, S. Cruz-Jaime, T. Sumaya-Martínez, R. Pérez-
Pastén, and E. Madrigal-Bujaidar. 2010. Antigenotoxic studies of 
different substances to reduce the DNA damage induced by aflatoxin 
B1 and ochratoxin A. Toxins. 2(4):738-757. 

Molnár, K., C. Rácz, T. Dövényi-Nagy, K. Bakó, T. Pusztahelyi, S. Kovács, 
C. Adácsi, I. Pócsi, and A. Dobos. 2023. The Effect of Environmental 
actors on Mould Counts and AFB1 Toxin Production by Aspergillus 
flavus in Maize. Toxins. 5(227). 

Mucignat, G., I. Bassan, M. Giantin, M. Pauletto, A. Bardhi, S. Iori, R. M. 
Lopparelli, A. Barbarossa, A. Zaghini, E. Novelli, and M. Dacasto. 
2022. Does Bentonite Cause Cytotoxic and Whole-Transcriptomic 
Adverse Effects in Enterocytes When Used to Reduce Aflatoxin B1 
Exposure?. Toxins. 14(7):435. 

Muhammad, I., X. Sun, H. Wang, W. Li, X. Wang, P. Cheng, S. Li, X. Zhang, 
and S. Hamid. 2017. Curcumin successfully inhibited the 
computationally identified CYTXBL1A6 enzyme-mediated 
bioactivation of aflatoxin B1 in arbor acres broiler. Front Pharm. 
8(143):1-11. 

Mutegi, C., M. Wagacha, J. Kimani, G. Otieno, R. Wanyama, K. Hell, and 
M. E. Christie. 2013. Incidence of aflatoxin in peanuts (Arachis 
hypogaea Linnaeus) from markets in Western, Nyanza and Nairobi 
Provinces of Kenya and related market traits. J Stored Prod 
Res. 52:118-127. 

Murugesan, G. R., D. R. Ledoux, K. Naehrer, F. Berthiller, T. J. Applegate, 
B. Grenier, T. D. Phillips, and G. Schatzmayr. 2015. Prevalence and 
effects of mycotoxins on poultry health and performance, and recent 

PENURUNAN KERUSAKAN USUS DAN HATI BROILER AKIBAT AFLATOKSIN B1 MENGGUNAKAN
TOXIN BINDER YANG
MENGANDUNG BENTONITE DAN CURCUMIN
Agus Dwi Nugroho, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



50 
 

development in mycotoxin counteracting strategies. Poult Sci. 
94(6):1298-1315.  

Nalle, C. L., M. A. J. Supit, A. H. Angi, dan N. S. Yuliani. 2021. The 
performance, nutrient digestibility, aflatoxin B1 residue, and 
histopathological changes of broilers exposed to dietary mycosorb. 
Trop. Anim. Sci. J. 44(2): 160–172. 

Nones, J., J. Nones, H. G. Riella, N. C. Kuhnen, dan A. G. Trentin. 2015. 
Bentonite protects neural crest stem cells from death caused by 
aflatoxin B1. Appl Clay Sci. 104:119–127. 

Park, J. H., B. M. Lee, and H. S. Kim. 2021. Potential protective roles of 
curcumin against cadmium-induced toxicity and oxidative stress. J 
Toxicol Environ Health. 24(3):95-118.  

Peng, X., S. Zhang, J. Fang, H. Cui, Z. Zuo, and J. Deng. 2014. Protective 
roles of sodium selenite against aflatoxin B1-induced apoptosis of 
jejunum in broilers. Int J Environ Res Public Health. 11(12):13130-
13143. 

Rashidi, N., A. Khatibjoo, K. Taherpour, M. Akbari-Gharaei, and H. Shirzadi. 
2020. Effects of licorice extract, probiotic, toxin binder and poultry litter 
biochar on performance, immune function, blood indices and liver 
histopathology of broilers exposed to aflatoxin B1. Poult Sci. 
99(11):5896-5906. 

Rowland, A., J. O. Miners, and P. I. Mackenzie. 2013. The UDP-
glucuronosyltransferases: their role in drug metabolism and 
detoxification. Int J Biochem Cell Biol. 45(6):1121-1132. 

Rudramurthy, S. M., R. A. Paul, A. Chakrabarti, J. W. Mouton, and J. F.  
Meis. 2019. Invasive aspergillosis by Aspergillus flavus: epidemiology, 
diagnosis, antifungal resistance, and management. J. Fungi. 5(3):55. 

Sarker, M. T., X. L. Wan, H. M. Yang, and Z. Y. Wang. 2023. Aflatoxin B1 
(AFB1) and its toxic effect on the broilers intestine: a review. Vet Med 
Sci. 9(4):1646-1655. 

Schauwvlieghe, A. F., B. J. Rijnders, N. Philips, R. Verwijs, L. Vanderbeke, 
C. Van Tienen, P.E. Verweij, F.L. Van de Veerdonk D Gommers. and 
J. Wauters. 2018. Invasive aspergillosis in patients admitted to the 
intensive care unit with severe influenza: a retrospective cohort 
study. Lancet Respir Med. 6(10):782-792. 

Shannon, T. A., D. R. Ledoux, G. E. Rottinghaus, D. P. Shaw, A. Daković, 
and M. Marković. 2017. The efficacy of raw and concentrated 
bentonite clay in reducing the toxic effects of aflatoxin in broiler 
chicks. Poult Sci. 96(6):1651-1658. 

Soetikno, V., F. R. Sari, A. P. Lakshmanan, S. Arumugam, M. Harima, K. 
Suzuki, H. Kawachi, and K. Watanabe. 2013. Curcumin alleviates 

PENURUNAN KERUSAKAN USUS DAN HATI BROILER AKIBAT AFLATOKSIN B1 MENGGUNAKAN
TOXIN BINDER YANG
MENGANDUNG BENTONITE DAN CURCUMIN
Agus Dwi Nugroho, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



51 
 

oxidative stress, inflammation, and renal fibrosis in remnant kidney 
through the Nrf2–keap1 pathway. Mol Nutr Food Res. 57(9):1649–
1659.  

Solis-Cruz, B., D. Hernandez-Patlan, V. M. Petrone, K. P. Pontin, J. D. 
Latorre, E. Beyssac, X. Hernandez-Velasco, R. Merino-Guzman, C. 
Owens, B. M. Hargis, R. Lopez-Arellano, and G. Tellez-Isaias. 2019. 
Evaluation of Cellulosic Polymers and Curcumin to Reduce Aflatoxin 
B1 Toxic Effects on Performance, Biochemical, and Immunological 
Parameters of Broiler Chickens. Toxins. 11(2):121. 

Sui, Y., Y. Lu, S. Zuo, H. Wang, X. Bian, G. Chen, S. Huang, H. Dai, F. Liu, 
and H. Dong. 2022. Aflatoxin B1 Exposure in Sheep: Insights into 
Hepatotoxicity Based on Oxidative Stress, Inflammatory Injury, 
Apoptosis, and Gut Microbiota Analysis. Toxins. 14(12):840. 

Temba, B. A., R. E. Darnell, A. Gichangi, D. Lwezaura, P. G. Pardey, J. J. 
Harvey, J. Karanja, S. M. S. Massomo, N. Ota, J. M. Wainaina. M. T. 
Flervher, and D. J. Kriticos. 2021. The Influence of Weather on the 
Occurrence of Aflatoxin B1 in Harvested Maize from Kenya and 
Tanzania. Foods. 10(2):216. 

Valdes, A. M., J. Walter, E. Segal, and T. D. Spector. 2018. Role of the gut 
microbiota in nutrition and health. Bmj. 361:36-42. 

Vancamelbeke, M. and S. Vermeire. 2017. The intestinal barrier: A 
fundamental role in health and disease. Expert Rev Gastroenterol 
Hepatol. 11(9):821–834. 

Vighi, G., F. Marcucci, L. Sensi, G. Di Cara, and F. Frati. 2008. Allergy and 
the gastrointestinal system. Clin Exp Immunol.153:3–6. 

Vila-Donat, P., S. Marín, V. Sanchis, and A. J. Ramos. 2018. A review of 
the mycotoxin adsorbing agents, with an emphasis on their multi-
binding capacity, for animal feed decontamination. Food Chem 
Toxicol. 114:246-259. 

Wang, F., G. Shu, X. Peng, J. Fang, K. Chen, H. Cui, Z. Chen, Z. Zuo, J. 
Deng, Y. Geng, and W. Lai. 2013. Protective Effects of Sodium 
Selenite against Aflatoxin B1-Induced Oxidative Stress and Apoptosis 
in Broiler Spleen. Int J Environ Res Public Health. 10(7):2834-2844. 

Wang, L., Q. Huang, J. Wu, W. Wu, J. Jiang, H. Yan, J. Huang, Y. Sun, and 
Y.  Deng. 2022. The metabolism and biotransformation of AFB1: Key 
enzymes and pathways. Biochem Pharmacol. 199(15005). 

Wang, X.H., F. Yang, L. Na, M. Jia, M. Ishfaq, Y. Zhang, M. Liu, and C. Wu. 
2022. Ferulicacid alleviates AFB1-induced duodenal barrier damage in 
rats via up-regulating tight junction proteins, dow-regulating ROCK, 
competing CYP450 enzyme and activating GST. Ecotoxicol Environ 
Saf. 241(113805). 

PENURUNAN KERUSAKAN USUS DAN HATI BROILER AKIBAT AFLATOKSIN B1 MENGGUNAKAN
TOXIN BINDER YANG
MENGANDUNG BENTONITE DAN CURCUMIN
Agus Dwi Nugroho, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



52 
 

Wongnaa, C. A., J. Mbroh, F. N. Mabe, E. Abokyi, R. Debrah, E. Dzaka, S. 
Cobbinah, and F. A. Poku. 2023. Profitability and choice of 
commercially prepared feed and farmers’ own prepared feed among 
poultry producers in Ghana. J Agric Food Res. 12(100611). 

Yunus, A. W., K. Ghareeb, A. A. M. Abd-El-Fattah, M. Twaruzek, and J. 
Böhm. 2011. Gross intestinal adaptations in relation to broiler 
performance during chronic aflatoxin exposure. Poult Sci. 90(8):1683-
1689. 

Zain, M. E. 2011. Impact of mycotoxins on humans and animals. J Saudi 
Chem Soc. 15(2):129-144. 

Zhang, J., X. Sun, X. Chai, Y. Jiao, J. Sun, S. Wang, H. Yu, and X. Feng. 
2024. Curcumin mitigates oxidative damage in broiler liver and ileum 
caused by Aflatoxin B1-contaminated feed through Nrf2 signaling 
pathway. Animals. 14(3):409. 

Zhang, N. Y., M. Qi, L. Zhao, M. K. Zhu, J. Guo, J. Liu, C. Q. Gu, S. A. 
Rajput, C. S. Krumm, and D.-S. Qi. 2016. Curcumin prevents aflatoxin 
B1 hepatoxicity by inhibition of cytochrome p450 isozymes in chick 
liver. Toxins. 8:327. 

Zhang, N. Y., M. Qi, X. Gao, L. Zhao, J. Liu, C. Q. Gu, Song, C. S. Krumm, 
L. H. Sun, and D. S. Qi. 2016. Response of the hepatic transcriptome 
to aflatoxin B1 in ducklings. Toxicon. 111:69-76. 

Zhang, N., X. Han, Y. Zhao, Y. Li, J. Meng, H. Zhang, and J. Liang. 2022. 
Removal of aflatoxin B1 and zearalenone by clay mineral materials: In 
the animal industry and environment. Appl Clay Sci. 228(106614). 

 

  

PENURUNAN KERUSAKAN USUS DAN HATI BROILER AKIBAT AFLATOKSIN B1 MENGGUNAKAN
TOXIN BINDER YANG
MENGANDUNG BENTONITE DAN CURCUMIN
Agus Dwi Nugroho, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


