纖維素發酵性酵母及其生理特性之探討
Breeding of cellulose-fermenting new yeasts and physiological characteristics
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【摘要】
本研究是以FusantAAR3( Schizosaccharomyces pombe × Aspergillus niger × Rhizopus delemer )的原生質體為主體和具有纖維素分解能力的黴菌(如Lentinula edodes)之原生質體進行融合，期望得到對纖維素具有發酵性的新酵母。所用的方法是利用Trichoderma viride所產生的粗酵素液將親株菌體的細胞壁分解取得原生質體後，再使用polyethylene glycol (PEG)促進原生質體融合，並培養於再生培養基中，使其細胞壁再生，以此所分離出第一代融合株稱為F1。進一步觀察F1，對各種碳源、氮源利用性及培養條件，以及發酵條件進行探討。

結果顯示融合株F1之最適培養條件為培養基中含1.5% yeast extract和1.5%纖維素、於pH4-7皆可生長，但以pH6時生長最好，生長最適溫度皆以30℃較佳。碳源利用性方面，F1可利用親株FusantAAR3所不會利用的檸檬酸及水楊苷，融合株F1會利用有機態氮源，但對無機態氮源利用性差。
而做簡單的發酵測試發現F1對纖維素有微弱的發酵性，為了加強其對纖維素的利用性及發酵性，因而對纖維素前處理，先將纖維素以磷酸處理或硫酸處理，使成為纖維素膠化狀態，再經水洗、過濾方式除去酸後，以此配製培養基。再以預先糖化或以複式發酵方式進行發酵試驗，結果發現會提高融合株對纖維素的利用性及發酵性，發酵率可達59.2％。
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【Abstract】

The study was tried to breed the cellulose-fermenting yeast by protoplast fusion. The fusion was carried out between the protoplasts of FusantAAR3 ( Schizosaccharomyces pombe × Aspergillus niger × Rhizopus delemer ) and mushroom which can digest the cellulose such as Lentinula edodes . The method of protoplasts preparation for removing the cell wall of two parents strains, the cell wall lytic enzyme from Trichoderma viride was used. Then, the protoplasts fusion was promoted by polyethylene glycol (PEG), and cell wall regeneration of fusants was carried out in regeneration medium. So, new yeasts of fusant were isolated. Thus, the first time isolated fusant was named F1.Morphology of F1 were investigated. The assimilation and fermentation ability of carbon sources, and assimilation ability of nitrogen were investigated, too.
The results showed the optimum culture conditions of F1 were the medium contained 1.5%yeast extract and 1.5%cellulose powder at pH6 and growing at 30℃. F1 could assimilate citric acid and salicin which parent strain FusantAAR3 without the ability. F1 utilized organic nitrogen was better than inorganic nitrogen. Doing simple fermenting test, F1 have a little fermenting ability. Cellulose prowder pretreated with phosphoric acid or sulfuric acid make cellulose powder like-gel for improving cellulose-fermenting ability of F1. So used after washed and filted to get rid of acid. So that utilizing ability and fermenting ability of cellulose will enhance. Presaccharification or saccharification and fermentation in same vessel were applied for cellulose fermentation, fermentation rate can achieved to 59.2％.
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