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【摘要】
本研究分離出具有洋菜酶活性的菌種為Vibrio sp. KMU07可利用洋菜作為單一碳源。KMU07於液態培養下，其洋菜酶可達最高活性條件為35 oC、100 rpm震盪培養48小時。KMU07洋菜酶粗酵素之最適溫度及pH值為55 oC及pH 7-8。而熱穩定性實驗顯示洋菜酶於25-35 oC間活性較穩定，而於4 oC靜置96小時後洋菜酶殘餘活性只有53.8%。SDS-PAGE電泳分析KMU07粗酵素液發現其蛋白質分布於30-60 KDa，並經活性染色(zymogram)後觀察到有5條蛋白質條帶具明顯洋菜酶活性，其分子量分布在45-66 KDa的範圍。然而有些具有洋菜酶活性蛋白質卻未能在SDS-PAGE膠片上檢視出，顯示有些洋菜酶含量低但具有高活性。由酵素水解結果顯示，KMU07之洋菜酶可將洋菜醣(agarose)分解成洋菜新二醣(neoagarobiose)、洋菜新四醣(neoagarotetrose)、洋菜新六醣(neoagarohexaose)；將洋菜新六醣分解成洋菜新二醣與洋菜新四醣，將洋菜新四醣分解成洋菜新二醣。將粗酵素液經濃縮與硫酸銨沉澱後，再以離子交換層析純化，得Fraction I，由活性染色顯示其有兩個酵素分子量約為50及55 KDa被分離出。Fraction I再以Sephacryl S-100膠過濾層析得一具酵素活性Fraction III，其活性染色顯示為分子量50 kDa的酵素。以1000 U水解液之DPPH清除率最高可達36.3%(1.2%海龍鬚菜)；在抑制亞麻油酸過氧化試驗方面，至第五天抑制率75.5%(1.2%海龍鬚菜)~66%(0.3%海龍鬚菜)；在還原力方面，0.3%與1.2%海龍鬚菜水解液之還原力分別為10 ppm BHA的 41%與72%；而海龍鬚菜水解液螯合力較差，0.3%與1.2%海龍鬚菜水解液之螯合力分別為5.9%與16%。本研究亦針對Flammeovirga sp. YT生產的洋菜酶作用海龍鬚菜所得水解液進行抗氧化測試，結果發現0.3~1.2%海龍鬚菜經YT洋菜酶作用的水解液，亦具上述四種抗氧化活性。
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【Abstract】
An agar-degrading bacterium, identified as genus Vibrio spp. KMU07, was isolated from gut of a small abalone. The agarase from KMU07 reached to the highest activity with 100 rpm at 35oC for 48 h in a marine broth. The optimum temperature and pH of the agarase were 55 oC and 7~8, respectively. Moreover, the thermal stability of the agarase ranged between 25 and 35 oC. Besides, its remaining activity was 53.8% when the agarase was stored at 4 oC for 96 hours. The result of the SDS-PAGE showed that the concentrated supernatant of the KMU07 medium contained proteins with molecular masses between 30 and 60 kDa. There were five agarlytic proteins with molecular between 45 and 66 kDa producing clear zones from the zymogram analysis. Apparently, some of the proteins with agarase activities were not identified. It was assumed that some agarases had higher activities but were very low in concentrations. After the KMU07 medium containing agarase was subsequently concentrated, Fraction I was separated and by ammonium sulfate and purified by a DEAE column, two enzymes with molecular masses of 50 and 55 kDa were found by the zymogram analysis. Thin layer chromatography analysis (TLC) demonstrated crude KMU07agarase was able to digest agarose, neoagarohexaose, or neoagarotetrose into smaller oligosaccharides. Fraction III was separated by a Sephacryl S-100 column, an enzyme with molecular masses of 50 kDa was found by the zymogram. Besides, we studied the antioxidant activities of Gracilaria tenuistipitat hydrolysate solutions (GTHS) (0.3 to 1.2 %) treated with 1000 U of KMU07 agarase. The highest DPPH scavenging effect of GTHS was able to reach 36% (1.2% G. tenuistipitat). The lipid (linoleic acid) peroxide inhibition rates of GTHS on the fifth day ranged from 75% (1.2%) to 66% (0.3%) The reducing powers of 1.2 and 0.3% of GTH were equal to 41% and 72% of 10 ppm of BHA; GTHS to be less metal chelating activity, 0.3% and 1.2% GTHS to be were 5.9% and 16%. We also found that agarase of Flammeovirga sp. for antioxidant activity that by G. tenuistipitat to be YT agarase hydrolysis solution, but also with the four antioxidant activity mentioned previously.
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