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ABSTRACT 
The aim of this study was to isolate and identify marine yeast strains from seawater, sediments seaweed, and 
fish/shrimp coproducts. Over six-different identified species of marine yeast, Yarrowia lipolytica strain having a 
proteolytic activity. Enzyme extracts showed that the relative optimal enzymatic activity was reached at pH = 9.0 
and temperature of 45.0° C. 
 

RESUME 
Au cours de cette étude, des souches de levures marines ont été isolées et identifiées à partir d’eau/sédiment 
marins, des coproduits de poissons et d’algues marines. Les cultures ont révélé sept espèces différentes dont une, 
Yarrowia lipolytica a montré une activité protéolytique. L’extraction de l’enzyme a montré une activité 
enzymatique relative maximale à un pH = 9.0 et à une température 45.0°C. 
 
 
INTRODUCTION  
 
Marine yeasts are divided into obligate and 
facultative groups (Kutty and Philip, 2008) with the 
capacity of producing various bioactive substances 
such as lipase (Chi at al. 2009), probiotic (Gatesoupe, 
2007) and alkaline protease (Ma et al., 2007; Chi et 
al., 2009) 
Fungal proteases have been shown to have many 
practical applications in detergent production, leather 
processing, silver recovery, medical purposes, food 
processing, feeds, chemical industry as well as waste 
treatment (Kumar and Takagi, 1999). They also 
contribute to the development of valuable platform 
applications or products by using the enzyme-aided 
digestion of proteins from different sources (Chi and 
Liu, 2006). This study aims to screen and isolate of 
marine yeasts with protease activities that can be used 
to hydrolyze fish co-products in an ecologically 
friendly way. 
 
MATERIALS AND METHODS 
 
Different samples of seawater, sediments, seaweed 
(Posidonia oceanica and Zostera marina) were 
collected from the North of Tunisia and seafood 
coproducts (Dicentrarchus labrax, Sparus aurata and 
Parapenaeus longirostris) were used for yeast 
isolation. The yeast was cultivated in different media 
(YPD and Minimal-N Media) for 3-4 days as 
described by Chi et al., (2007). DNA extraction from 
each strain was done according to the method of 
Sambrook et al., (1989). Common primers used for 
the amplification of PCR were ITS1 and NL4 (Josefa 

et al., 2004). The amplified DNA obtained above was 
aligned by using BLAST analysis 
(http://www.ncbi.nlm.nih.gov/BLAST). The protease 
activity was determined as indicated by Lowry et al. 
(1951), Laemmli (1970), Hartee (1972), Bradford 
(1976) and Vijayaraghavan and Vincent (2013). Data 
were analyzed using Tukey test in SPSS© 17.0 
software. 
 
RESULTS AND DISCUSSIONS  
 
From the 42 cultured strains, DNA sequencing 
showed only 6 different species of marine yeast 
which were also identified microscopically (fig. 1).  
 

     
Trichosporon asahii                  Candida tenuis 

    
Yarrowia lipolytica          Debaryomyces hansenii 

   
     Fusarium oxyspoum           Rhodotula mucilaginosa 

Figure 1: Microscopic observation of isolated strain of 6 
identified species (X: 100)
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Te casein plate agar assays allowed principally for 
qualitative determination of protease activities (fig. 2) 
(Alnahdi, 2012). The incubation of the isolated 
strains on Petri plates containing AZCL-Casein 
showed that only one strain Yarrowia lypolitica has a 
protease activity. 
 

 
Figure 2: Color dispersion indicates protease 

activity: the left plate 
 
 
This strain was then cultivated during 5 days and the 

crude enzyme was extracted. 

 
Figure 3: Relative activity (A) and the SDS-PAGE 
(B) of the crude enzyme at pH =9.0 and T= 45.0°C  

 
The relative protease activity measured at different 
temperature (15.0 to 60.0°C) and pH (6.0-10.0) 
showed that the optimal activity was obtained at pH 9 
and 45.0°C. These results suggested that the extracted 
enzyme was an alkaline protease (Anwar et 
Saleemuddin, 1998). 
 
CONCLUSION 
 
This preliminary study allowed the identification of 6 
different species and showed the marine yeast 
Yarrowia lypolitica isolated only from fish 
coproducts (Sparus aurata and Dicentrarchus labrax) 
produce a protease which is active at pH =9 and 
45°C. A kinetic study will be performed after 
purification of the enzyme and determination of the 
protein profile. 

ACKNOWLEDGEMENTS 
 
This work was conducted as part of the Cross 
border project BIOVecQ PS1.3_08 co-financed 
by the EU. 
 
BIBLIOGRAPHY 
ALNAHDI H.S., (2012). Isolation and screening of 

extracellular protease produced by new isolated 
Bacillus sp. J App. Pharma. Sci. 2(9), 71-74. 

ANWAR A. & SALEEMUDDIN M (1998). Alkaline 
protease: a review. Bioresour. Technl. 64, 175–
183.  

BRADFORD M.M. (1976). A rapid and sensitive 
method for quantitation of microgram 
quantities of protein utilizing the principle of 
protein-dye binding. Anal Biochem 72, 248–
253. 

CHI Z. & LIU ZQ (2006) Marine yeasts and their 
applications in mariculture. J Ocean. Univer. 
China 3, 243–247. 

CHI Z., MA C., WANG P. and LI H.F. (2007). 
Optimization of medium and cultivation 
condition for Alkaline protease production by 
the marine yeast Aureobasidium pullulans. 
Biosource Technology (98), 534-538. 

CHI, Z. M., WANG, F., CHI, Z., YUE, L. X., LIU, 
G. L. and ZHANG, T. (2009). Bioproducts 
from Aureobasidium pullulans, a 
biotechnologically important yeast. Appl. 
Microbiology and Biotechnology, 82(5), 793–
804. 

GATESOUPE J. (2007). Live yeast in the gut: 
Natural occurrence, dietary introduction and 
their effect on fish health and development.  
Aquaculture. (267), 20-30. 

HARTREE E.F. (1972). Determination of protein: a 
modification of Lowry method that gives a 
linear photometric response. Anal. Biochem.48, 
422-427. 

JOSEFA, M.C.J., LYIBIA, M.C. and SERGIO, M.R. 
(2004). Molecular characterization and 
ecological properties of wine yeasts isolated 
during spontaneous fermentation of six 
varieties of grape must. Food Microbiol. 21, 
149–155. 

KUMAR C.G. & TAKAGI H. (1999) Microbial 
alkaline proteases:  From a bioindustrial 
viewpoint. Biotechnol. Adv. 17, 561–594. 

KUTTY S.N. & PHILIP R. (2008). Marine yeast: A 
review. Yeast 25, 465-483. 

LAEMMLI, U.K., (1970). Cleavage of structural 
proteins during assembly of head of 
bacteriophage T4. Nature 227, 680–685. 

LOWRY O.H., ROSEBROUGT N.J., FARR A.L., 
and RANDELL R.J., (1951). Protein 
measurement with Folin Phenol Rea. J. Biol. 
Chem. 193,267-275. 

A 

B 



Bull. Inst. Natn. Scien. Tech. Mer de Salammbô, Vol. 42, 2015 (Numéro Spécial) 
 

 23 

MA C., NI X., CHI Z., MA L. and GAO L. (2007). 
Purification and Characterization of an 
Alkaline Protease from the Marine yeast 
Aureobasidium pullulans for bioactive peptide 
production from different sources. Marine. 
Biotech. (9), 343-351. 

SAMBROOK J, FRITSCH EF, MANIATIS T (1989) 
Molecular cloning: A laboratory manual, 2nd 
edn. Cold Spring Harbor Laboratory, New 
York, (Chinese translated edn.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VIJAYARAGHAVAN P., VINCENT S.G.P. (2013). 
A simple method for the detection of protease 
activity on agar plates using bromocresolgreen 
dye. J. Biochem, Tech 4 (3), 628-630. 


