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摘要 10 

    蛋白酶為全世界最常用的酵素，可用於消除甲殼動物外殼中的蛋白質，使副產品在11 

各種工業領域和商業產品中具有廣泛的價值。本篇目的為探討蛋白酶水解蝦蟹殼中蛋白12 

質的最適條件，及其水解物的物化性質和組成分。使用Portunus segnis內臟的鹼性蛋白13 

酶、11種商業蛋白酶及白蝦體內酵素自我消化作用(Autolysis)以水解蝦蟹殼中的蛋白質，14 

並觀察pH值、溫度對酵素活性及穩定性的影響，進一步探討蛋白質水解物的胺基酸組15 

成、分子量、特定官能基含量等。結果顯示P. segnis內臟的鹼性蛋白酶最適活性條件為16 

60 ℃下以pH 8.0作用3小時；11種酸性蛋白酶中，以Acid stable protease (ASP)在50 ℃下、17 

pH 4.0培養6小時的蛋白質去除效率最佳；胰蛋白酶的自我消化作用則是在40 ℃下、pH 18 

8.0作用2小時具最佳活性。所得的蛋白質水解物含高量必需胺基酸，具抗氧化能力，水19 

解後胜肽鏈分子量皆小於1000 Da；而水解物的組成隨氧化作用時間增長造成氫硫基轉20 

變為雙硫鍵、蛋白質羰基形成或因其他酵素及高溫作用，導致可溶性胜肽含量下降。綜21 

合以上結果可得最佳蝦蟹殼蛋白酶水解條件，產生小分子量的水解產物，並且依產物的22 

胺基酸組成不同，而具不同營養價值及抗氧化性，因此在商業大量製備上具有可發展的23 

潛力。24 



參考文獻 

Baron, R., Socol, M., Arhaliass, A., Bruzac, S., Le Roux, K., Del Pino, J. R., Bergé, J. 

P., & Kaas, R. (2015). Kinetic study of solid phase demineralization by weak acids 

in one-step enzymatic bio-refinery of shrimp cuticles. Process Biochemistry, 

50(12), 2215-2223. 

Baron, R., Socol, M., Kaas, R., Arhaliass, A., Del Pino, J. R., Le Roux, K., Donnay-

Moreno, C. & Bergé, J. P. (2017). Elements for optimizing a one-step enzymatic 

bio-refinery process of shrimp cuticles: Focus on enzymatic proteolysis screening. 

Biotechnology Reports, 15, 70-74. 

Guo, N., Sun, J., Zhang, Z., & Mao, X. (2019). Recovery of chitin and protein from 

shrimp head waste by endogenous enzyme autolysis and fermentation. Journal of 

Ocean University of China, 18(3), 719-726. 

Hamdi, M., Hammami, A., Hajji, S., Jridi, M., Nasri, M., & Nasri, R. (2017). Chitin 

extraction from blue crab (Portunus segnis) and shrimp (Penaeus kerathurus) 

shells using digestive alkaline proteases from P. segnis viscera. International 

Journal of Biological Macromolecules, 101, 455-463. 

Hongkulsup, C., Khutoryanskiy, V. V., & Niranjan, K. (2016). Enzyme assisted 

extraction of chitin from shrimp shells (Litopenaeus vannamei). Journal of 

Chemical Technology & Biotechnology, 91(5), 1250-1256. 

Mathew, G. M., Mathew, D. C., Sukumaran, R. K., Sindhu, R., Huang, C. C., Binod, P., 

Sirohi, R., Kim, S. H., & Pandey, A. (2020). Sustainable and eco-friendly 

strategies for shrimp shell valorization. Environmental Pollution, 267, 115656. 

Nikoo, M., Xu, X., Regenstein, J. M., & Noori, F. (2021). Autolysis of Pacific white 

shrimp (Litopenaeus vannamei) processing by-products: Enzymatic activities, 

lipid and protein oxidation, and antioxidant activity of hydrolysates. Food 

Bioscience, 39, 100844. 

Santa Cruz, F., & Retamal, M. A. (2018). Biology, distribution, and abundance of 

Allopetrolisthes punctatus (Guérin, 1835) (Decapoda, Anomura, Porcellanidae), 

in the rocky subtidal of Chome, central Chile. Latin American Journal of Aquatic 

Research, 46(2), 383-391. 

Zhang, H., Yun, S., Song, L., Zhang, Y., & Zhao, Y. (2017). The preparation and 

characterization of chitin and chitosan under large-scale submerged fermentation 

level using shrimp by-products as substrate. International Journal of Biological 

Macromolecules, 96, 334-339. 


