以再酯化CL-AIS分離商業果膠酵素之果膠解離酶降低
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Separation PL from commercial pectolytic enzymes with affinity chromatography of re-esterification CL-AIS and using this enzyme to reduce methanol in grape wine making
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【摘要】

商業果膠分解酵素(commercial pectolytic enzymes)在製酒的過程中扮演重要的角色，可促進色素、芳香物質之萃取，有助於果汁與酒醪過濾、澄清及增加產量，因此一般製酒業者於釀造水果酒時皆會添加商業果膠分解酵素，用來提高果汁產率以及酒液澄清度。微生物生產的商業果膠分解酵素中包含果膠酯酶(pectinesterase; PE)、聚半乳糖醛酸酶(polygalacturonase; PG)、果膠解離酶(pectin lyase; PL)。目前坊間販售之水果酒與水果蒸餾酒中皆含有甲醇(methanol)，其主因為水果酒釀造過程中之果實破碎與添加商業果膠分解酵素，使得果汁中果膠與PE作用，進行去酯化反應，進而生成甲醇。有鑒於此，本研究將利用本實驗室所開發之親和性再酯化豌豆(Pisum sativum L.)莢皮酒精不溶物 (re-esterification CL-AIS)，其為一種對PE具親和性之膠體，可將PE吸附，利用此特性來分離純化商業果膠分解酵素中的PE及PL，之後再將分離純化得到之PE、PL酵素分別於製酒初期添加，希望藉此得到低甲醇含量之葡萄酒，並進一步了解果膠分解酵素對於葡萄酒品質(如：澄清度、色澤)之影響。選用黑后葡萄為釀酒原料，以商業酵母RA-17 (S. cerevisiar)進行發酵，於發酵過程中觀察其L、a、b值、pH值、透光度(%T)、可滴定酸(g/100mL)、比重、可溶性固型物(°Brix)、總果膠含量、酯化度(DE%)及甲醇、酒精含量之變化。由實驗結果發現添加商業果膠分解酵素其甲醇生成量高達3102ppm(以純乙醇計)遠超過法定值，而添加PL組則甲醇含量為563 ppm (以純乙醇計)；澄清度方面亦以添加PL的澄清度為最高。因此，釀製水果酒時添加不含PE之果膠分解酵素在水果酒澄清與安全考量下將頗具發展潛力。
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【Abstract】

Commercial pectolytic enzymes play an important role in the winemaking process. PE (pectinesterase) can catalysis the de-esterification reaction, the methyl ester group on the C6 carboxyl of D- galacturonic acid in the pectin could be hydrolyzed by PE to produce the free carboxyl group and the methanol, and the methanol is harmful to human body. Affinity chromatography re-esterification CL-AIS can separate PL from commercial pectolytic enzymes, but it was hard to separate PG (polygalacturonase) from PE. In winemaking, Black queen grape was used as the raw material in this study, and it was fermented with commercial yeast RA-17 (S. cerevisiar). Commercial pectolytic enzymes, commercial pectolytic enzymes without PL and PL were added in grape winemaking individually, Lab value, pH value, %T, titrable acidity(%), toatal soluble solids(°Brix), methanol and alcohol content were detected during the procedure of winemaking. The methanol content in the sample added with commercial pectolytic enzymes was 3102ppm (based on ethanol content) and the methanol content was only 563ppm as the PL enzyme was added only. The result showed that the PL (pectin lyase) enzyme used in the winemaking could reduce the methanol content and the must was clear, so, the development of PL enzyme is promising for the clarification and reducing the content of the methanol in fruit juice and wine in the future.
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