
Estandarización de un sistema de proteólisis 
in vitro, de bajo costo, para estudio 
de digestibilidad de proteínas
J. Parodi1*, H. Herrera2, R. Sanchez2 y B. Ekie1 

1* Tonalli ltda, Temuco, Chile.
2 Vitapro Chile, Castro, Chiloé, Chile

*jparodi@tonalli-ltda.com

I+
D+

i
Revista Salmonexpert - Edición n.108, Septiembre 2022
Referencias bibiográficas

Borba, A. & Ribeiro, J. 1996. A comparison of alternative sources of inocula in an in vitro digestibility technique. Ann. Zootech., 45: 89-95. 
Calsamiglia, S., Stern, M. & Firkins, J. 1995. Effects of protein source on nitrogen metabolism in continuous culture and intestinal digestion in vitro. J Anim Sci, 
73: 1819-1827. 
Clauss, M., Kleffner, H. & Kienzle, E. 2010. Carnivorous mammals: nutrient digestibility and energy evaluation. Zoo Biology, 29: 687-704.
Coffin, S., Lee, I., Gan, J. & Schlenk, D. 2019. Simulated digestion of polystyrene foam enhances desorption of diethylhexyl phthalate (DEHP) and In vitro 
estrogenic activity in a size-dependent manner. Environ Pollut, 246: 452-462.
Grove, D., Loizides, L. & Nott, J. 1978. Satiation amount, frequency of feeding and gastric emptying rate in salmo gairdneri. Journal Fish Biology, 12, 10. 
de Faria, A. & Benedito, E. 2011. Quality and digestibility of food ingested by various trophic fish groups in the Upper Parana River floodplain. Rev Biol Trop, 59: 
85-101. 
Faber, T. Bechtel, P. Hernot, D. Parsons, C. Swanson, K. Smiley, S. & G. Fahey, G. 2010. Protein digestibility evaluations of meat and fish substrates using 
laboratory, avian, and ileally cannulated dog assays. J Anim Sci, 88: 1421-1432. 
Garcia, A., Batal, A. & Dale, N. 2007. A comparison of methods to determine amino acid digestibility of feed ingredients for chickens. Poult Sci, 86: 94-101.
Giromini, C., Cheli, F., Rebucci, R. & Baldi, A. 2019. Invited review: Dairy proteins and bioactive peptides: Modeling digestion and the intestinal barrier. J Dairy 
Sci, 102: 929-942. 
Gritti, I., Banfi, G. & Roi, G. 2000. Pepsinogens: physiology, pharmacology pathophysiology and exercise. Pharmacol Res, 41: 265-281. 
Jones, A., Wu, F., Woodworth, J., Tokach, M., Goodband, R., DeRouchey, J. & Dritz, S. 2018. Evaluating the effects of fish meal source and level on growth 
performance of nursery pigs. Translational Animal Science, 2: 144-155. 
Kim, E., Utterback, P. & Parsons, C. 2012. Comparison of amino acid digestibility coefficients for soybean meal, canola meal, fish meal, and meat and bone meal 
among 3 different bioassays. Poult Sci, 91: 1350-1355.
Lall, S. & Tibbetts, S. 2009. Nutrition, feeding, and behavior of fish. Vet Clin North Am Exot Anim Pract, 12: 361-372.
Lynch, J. & Barbano, D. 1999. Kjeldahl nitrogen analysis as a reference method for protein determination in dairy products. J AOAC Int, 82: 1389-1398. 
Martineau, R., Ouellet, D., Patton, R., White, R. & Lapierre, H. 2019. Plasma essential amino acid concentrations in response to casein infusion or ration change 
in dairy cows: A multilevel, mixed-effects meta-analysis. J Dairy Sci, 102: 1312-1329. 
Miller, E., Bimbo, A., Barlow, S. & Sheridan, B. 2007. Repeatability and reproducibility of determination of the nitrogen content of fishmeal by the combustion 
(Dumas) method and comparison with the Kjeldahl method: interlaboratory study. J AOAC Int, 90: 6-20. 
Miller, E., Bimbo, A., Walters, D., Barlow, S. & Sheridan, B. 2002. Determination of nitrogen solubility in dilute pepsin hydrochloric acid solution of fishmeal: 
interlaboratory study. J AOAC Int, 85: 1374-1381. 
Neurath, H. & Walsh, K. 1976. Role of proteolytic enzymes in biological regulation (a review). Proc Natl Acad Sci U S A, 73: 3825-3832. 
Newton, C. 1987. An overview of the large intestine: anatomy, physiology and normal function. Nursing (Lond), 3: 770-772. 
Patricia, J. & Dhamoon, A. 2019. Physiology, Digestion. In StatPearls. Treasure Island (FL).
Solovyev, M., Campoverde, C., Ozturk, S., Moreira, C., Diaz, M., Moyano, F., Estévez, A. & Gisbert, E. 2016. Morphological and functional description of the 
development of the digestive system in meagre (Argyrosomus regius): An integrative approach. Aquaculture, 464: 381-391.
Tanji, M., Yakabe, E., Kubota, K., Kageyama, T., Ichinose, M., Miki, K., Ito, H. & Takahashi, K. 2009. Structural and phylogenetic comparison of three pepsinogens 
from Pacific bluefin tuna: Molecular evolution of fish pepsinogens. Comparative Biochemistry and Physiology B-Biochemistry & Molecular Biology, 152: 9-19.
Vertzoni, M., Dressman, J., Butler, J., Hempenstall, J. & Reppas, C. 2005. Simulation of fasting gastric conditions and its importance for the in vivo dissolution of 
lipophilic compounds. Eur J Pharm Biopharm, 60: 413-417. 
Xiong, D., Xie, C., Zhang, H. & Liu, H. 2011. Digestive enzymes along digestive tract of a carnivorous fish Glyptosternum maculatum (Sisoridae, Siluriformes). J 
Anim Physiol Anim Nutr (Berl), 95: 56-64. 


