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Pumpkin (Cucurbita pepo L.) oil is mostly extracted from seeds by hexane extraction. Because of the safety and environmental issues associated with the use of hexane, recently alternative methods for oilseed extraction have been proposed and employed, including aqueous, aqueous enzymatic, and surfactant-assisted extraction methods. 
The aim of this study was to investigate the effect of enzyme cocktails (various mixtures of protease,  cellulase, and pectinase enzymes) on the extraction of oil from pumpkin seeds. Nevsehir (Turkey) origin pumpkin unhulled seeds were used in this study. The three types of commercial enzymes, Alcalase® 2.4L FG, Celluclast 1.5L and Pectinex Ultra Clear donated by Novozymes A/S (Bagsvaerd, Denmark) were used as protease, cellulase and pectinase enzymes, respectively. To obtain maximum amount of  oil, effects of mixture combinations and the sequantial addition of enzymes on the extraction yield were studied.  
Aqueous enzymatic extractions were conducted in phosphate buffer solution at specified pH taking 1:7 seeds-to-buffer ratio.  Seeds (4g), buffer solution and proper amounts of enzymes were charged into 250 mL flasks and incubated in water bath shaking at 200 rpm at 50 oC for a prescribed period.  The contents of flasks were transferred into falcon tubes. Tubes were centrifuged at 4000 rpm for 60 min for separation of solid and liquid phases. The amount of oil recovered from liquid phases was used to calculate the extraction yield.  
Extractions were carried out at pH 7  in incubation time of 24 to 30h with binary and ternary mixtures of protease, cellulase, and pectinase enzymes, in each enzyme concentration varied 0.5-1.0 mL / g of seeds. With binary enzyme mixtures, extraction yields were found 50-55%.  The oil yield reached to 80.6% when protease (0.75 mL/g seeds) was added into aqueous medium at the beginning of extraction, six hours later cellulase (0.5 mL/g seeds) and pectinase (0.5 mL/g seeds) were added, and incubation was continued 30h.  


