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SUMMARY Ayeast  s t r a i n  M o n i l i e l l a  p o l l i n i s  produces an e x t r a c e l l u l a r  
highly vlscous gum-like polysaccharide of glucan type in a simple mineral 
medium. Optimum cond i t ions  for  i t s  product ion and p roper t ies  are 
described. The v iscosi ty  decreased af ter  l yoph i l i za t ion .  

I NTRODUCT ION 

We have found recent ly that an osmophilic yeast ( M o n i l i e l l a  1~ol l in is) 
can produce mucilaginous, fi lamentous white gum in good y ie ld .  We are not 
aware of any r e p o r t  in the l i t e r a t u r e  on the p r o d u c t i o n  and the 
optimization of ex t r ace l l u l a r  po lysacchar ide from M o n i l i e l l a  L o o l l i n i s ,  
a l though the product ion of po l yo l s  from th i s  s t r a i n  has been reported 
(Hajny et a l . ,  1964; Dooms et a l . ,  1971). The poiysaccharide would have a 
wide range of possible appl icat ions. Like other microorganisms, yeast that 
produce e x t r a c e l l u l a r  po lysacchar ides belong to taxonomica l l y  re la ted  
groups whose members are cha rac te r i s t i ca l l y  mucoid (Slodki, 1980). 

MATERIALS AND METHODS 

Strain. The strain used originates from the osmophilic unident i f ied strain 
i so la ted  by Hajny et a l .  (1964) from fresh po l l en  in honey-comb, and 
received at the Mycoth~que de l 'Un ivers i te  Catholiqu~ de Louvain as MUCL 
11525 (=CBS 461.67) in 1968. Subsequently, the strain has been studied for 
po lyo l  product ion and described as the type of a new taxon, M o n i l i e l l a  
tomentosa var. ~ o l l i n i s  (Dooms et a l . ,  1971). Because of i t s  var iat ion in 
p--Tgmentation and con id i a t i on  ra te ,  monoconidial subst ra ins have been 
selected from the mother s t ra in .  A l l  the w i l d  s t r a i n  and subst ra ins 
produced h i gh l y  viscous polysacchar ides when cu l tu red  in 5% dextrose 
peptone broth. Thei r  y i e l d  var ied from 4.77 to 7.49 g/L. However, the 
highest y ie ld  was obtained by the wi ld  s t ra in,  whi le the other MUCL strains 
of M o n i l i e l l a  tomentosa var. tomentosa and M o n i l i e l l a  acetoabutans produced 
O . 3 ~ g / L  of polysaccharides, respect ively.  M o n i l i e l l a  tomentosa 
var. ~ l i n i s  (type MUCL 11525) (Dooms et a l . ,  1971) has since been 
taxonomically segregated as M o n i l i e l l a  p o l l i n i s  (~ooms et a l . ,  1971; de 
Hoog and Gu~ho, 1984). 

The s t r a i n  (MUCL 11525) was maintained on agar s lan ts  prepared wi th  
dextrose 20%, yeast ex t rac t  1% and urea 1%. A f te r  growth at 25~ the 
strain was transferred and maintained at 4~ except as stated. 
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Polysaccharide Production. The polysaccharide was produced e i ther  in 500 ml 
l abo ra to r y  shaken f l a s k s  or in a 2 L capac i ty  of fermentor  ( B i o l a f i t t e ) .  
The shaken f l a s k s  contained 50 ml of the f o l l o w i n g  c u l t u r e  medium: 
dextrose 10%, yeast  ex t rac t  1% and urea 0.1% (Hajny et a l . ,  1964). The 
cu l ture  medium was inoculated with 3 ml of precultured solut ion (precul ture 
was prepared by inoculat ing a 3 ml of cu l tu re  medium with mycelium, shaking 
at 27~ fo r  48 h). This was then incubated at 27~ fo r  5days at constant  
shaking ( i00 rpm). A f te r  the spec i f i ed  per iod of i ncuba t ion  the c u l t u r e  
medium was separated from the mycelium by centr i fu~at ion (40,000 g). The 
mycelium was washed twice wi th  warm water.  The washings were mixed wi th  
the supernatant obtained by f i r s t  cent r i fugat ion.  The polysaccharide was 
p r e c i p i t a t e d  by the add i t i on  of 2 volumes of ethanol in the t o t a l  
supernatant. The polysaccharide obtained was dried under vacuum at 40~ 
ground and stored under vacuum at ambient temperature. 

Assays. Total polysaccharides were estimated in the fo l low ing  samples using 
the method of Dubois et a l .  (1956): (a) Precipi tated polysaccharide af ter  
d i s s o l v i n g  i t  in minimum q u a n t i t y  of d i s t i l l e d  water at 60~ (b) 2 mg 
each l y o p h i l i z e d  and vacuum oven dr ied powder. Residual g lucose in the 
cu l ture  medium was estimated using the method of Nelson and Somogy (Spiro, 
1966). Dry weight of mycelium was obtained by d ry ing  the we l l  washed 
mycelium at i05~ unt i l  a constant weight was achieved. 

Composition. F i f t y  mg dry powder of polysaccharide was hydrolyzed for 4 h 
at IO0~ in 2 ml of 2 N H2SO 4. The hyd ro l yza te  was n e u t r a l i z e d  by BaC03, 
f i l t e r e d  on Ce l i te  and then passed in an ion exchange column of Ze ro l l t e  
DM-F. The monomers were eluted by double d i s t i l l e d  water and freeze-dr ied.  
The dry powder (500Ag) was dissolved in 50% ethanol and subjected to two 
dimensional  descending paper chromatography wi th  standard g lucose,  
ga lac tose and other  sugars. The sol vents used were b u t a n o l : a c e t i c  
acid:water 60:15:25 (Smith, 1960) and ethyl acetate:pyr idine:water 50:25:50 
(Isherwood, 1951). The spots of reducing sugars were revealed by an i l i ne  
oxa la te  at lO0~ The presence of g lucose was a lso  est imated using 
speci f ic  enzyme method as described (Finch et a l . ,  1969). 

RESULTS AND DISCUSSION 

Effect of Di f ferent  Concentrations of Carbon Source on the Production of 
Po lysacchar ide .  I t  is we l l  known tha t  m ic rob ia l  po l ysacchar ides  are 
norma l l y  secondary me tabo l i t e s ,  prov ided an excess of carbon source is  
present .  Since M o n i l i e l l a  p o l l i n i s  is an osmoph i l i c  yeast  i t  was 
in terest ing to examine the ef fect  of various concentrations (10%, 20% and 
40%) of dextrose on the production of polysaccharide. Table 1 shows that 
by increasing the dextrose concentrations from 10% to 20% almost 1.5 fo ld  
po lysacchar ide  product ion  increased,  but f u r t h e r  increase to 40% had no 
ef fect .  However, mycelial dry weight increased s tead i l y  with increasing 
dextrose concentration; thus, production of polysaccharide was not re lated 
d i r e c t l y  to growth. This r e s u l t  is s i m i l a r  to our e a r l i e r  observa t ions  
with Glomerella c ingulata (Sarkar et a l . ,  1985). 

Table 1. I n f l uence  of d i f f e r e n t  concen t ra t i on  of carbon source on the 
production o__f_fpolysaccharide. 

Concentration 
of dextrose (%) 

Polysacc~aride (g-i) Mycel ium #ry 
wt. (g - i )  

Conversion of 
glucose into 

polysaccharide (%) 

I0 
20 
40 

3.95 
5.73 
5.45 

6.85 
11.40 
19.80 

3.95 
2.86 
1. 362 
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Ef fect  of I nocu la t i on  Time on the Production of Polysacchar ide.  Fig. 1 
shows the p r o d u c t i o n  of p o l y s a c c h a r i d e  in shaken f l a s k s .  The 
polysacchar ide concentrat ion increased r a p i d l y  during four  days of 
incubation and more slowly af ter  this period. The pH of the cul ture medium 
decreased d r a s t i c a l l y  w i t h i n  two days of incubat ion and t h e r e a f t e r  
increased. The maximum quantity of polysaccharide was produced when the pH 
of the cul ture medium reached pH 4.0. The viscosi ty of the cul ture medium 
i n i t i a l l y  increased in pa ra l l e l  with polysaccharide production but af ter  
e ight  days wh i le  the concentra t ion of po lysaccbar ide remained high the 
viscosity decreased. However, the polysacchar ide content remained qui te  
stable even af ter  f i f teen days of incubation, suggesting that there was no 
major depolymerase ac t i v i t y  in the cul ture medium, unl ike that observed in 
Glomerella cingulata (Sarkar et a l . ,  1985). 

Charac te r i za t i on .  The polysacchar ide produced was whi te ,  gum- l ike ,  and 
h igh ly  so lub le  in cold and hot water. When the viscous po lysacchar ide 
solut ion was lyophi l ized and the r e s u l t a n t  whi te product s o l u b i l i z e d  in 
water a less viscous solut ion was obtained (Fig. 2). Lyophi l izat ion might 
have a l te red  the r e t i c u l a r y  system of the polysacchar ide.  Drying under 
vacuum in an oven at 4D~ gave a white granular product which retained the 
viscosity and other rheological properties. 

Elementary ana lys is  of po lysacchar ide revealed that  i t  contained 
carbon (39%), n i t rogen (0.21%), hydrogen (5.8%) and oxygen (53%). The 
polysacchar ide consisted of most ly glucose and traces of uronic acid,  
confirmed by paper and gas l i q u i d  chromatographies. The composit ion is 
glucose (90%), uronic acid (8.7%) and mannose (1%), in some agreement with 
the resu l t s  of Weijman (1979) who analyzed the sugar composit ion of the 
intact ce l l s  of M o n i l i e l l a  suaveolens by gas chromatography and found ~- 
and B-glucose as predominant sugar and ~, B mannose and ~,~,-galactose in 
small amounts. 
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