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【摘要】
    納豆激酶（Nattokinase）係納豆菌（Bacillus subtilis Var. natto）於發酵時產生的酵素，前人研究指出其具直接溶解血栓之生理機能外，還有降低血液中血纖維蛋白原含量、增加組織胞漿素原活化酶之活性與降低血壓等作用，不但可直接作用於血栓，亦可間接的促進血栓之溶解；然而，於酸性環境下納豆激酶之穩定性易受影響，同時文獻指出可藉由添加劑來增加酵素之穩定性；因此，本研究欲探討於酸性溶液中，不同之添加物對納豆激酶穩定性之影響，同時將所得結果應用於含納豆激酶柳橙飲品之開發。結果顯示，在酸性溶液中添加醣類對酵素活性皆具有保護作用，其中以添加乳糖具最佳之保護效果；添加之金屬離子中，CaCl2的存在可增加納豆激酶之穩定性，其餘皆抑制酵素活性的表現；添加不同的膠類中，除鹿角菜膠外皆能穩定納豆激酶的活性，其中以阿拉伯膠具有最佳的保護效果；此外，Glycine的添加亦有穩定活性之能力；經最適化後之複合添加物在第14天可維持納豆激酶50%以上之相對活性，各種添加物中以CaCl2與glycine對提升納豆激酶於酸性溶液之穩定性最具影響力；將上述結果應用於含納豆激酶柳橙飲品開發具良好之再現性，同時以60°C加熱30分鐘並儲藏於4°C下，可抑制總生菌數的滋長，並擁有較佳之抗氧化能力，且可避免納豆激酶活性大幅下降；由感官品評之結果可知，因添加納豆激酶於柳橙汁中所造成之異味與色澤變化，較不被消費者所接受，但在香味、風味與整體接受度上方面則無顯著差異性（P > 0.05）。顯示可藉此提升相關產品之經濟價值，亦提供消費者更多樣的選擇。
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【Abstract】

Nattokinase is produced when Bacillus subtilis var. natto acts on the soybeans. It was recognized that oral administration of nattokinase results in frequent enhancement of the fibrinolytic activity in the plasma. However, nattokinase is sensitive to variations in pH, its activity significantly decreases in acidic solution. Accumulated studies indicated with applicable additive could increase the stability of enzyme. The object of this study was to investigate the effect of different food additives on the stability of nattokinase in acidic  solution, and the result would be used in orange drinks contains nattokinase development. Effect of additives on the stability of nattokinase in acidic soltion was studies. Lactose, glycine, gum arabic, CMC and calcium chloride effectively increase the stability of nattokinase in acidic solution. Calcium chloride and glycine were the most efficient factors in acidic solution. In the presence of optimal complex additive, the enzyme retained and 50% of its initial activity in acidic solution after storing at 4°C for 14 days. The confirmation test showed repeatability of optimal complex additive for nattokinase in orange juice. Heating at 60°C for 30 mins was able to inhibit the growth of the total microbial counts and avoid the activity of nattokinase from decreasing. The sensory evaluation indicated that off flavor and color changing of orange drinks contains nattokinase couldn’t accepted by the consumers but no significant differences（P > 0.05）in aroma, flavor and overall acceptance when compare with commercial orange drinks. It showed that could be used in beverages development to increase the economic valuation of its relevant products and provides consumers for a variety of products of nattokinase and orange drinks.
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