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SUMMARY 

D i s t i l l e d  wa te r  and 0 .02  molar  c i t r a t e  b u f f e r  pH 7 .0 ,  a re  s u i t a b l e  
a u t o l y s i n g  sys tems  f o r  t he  red  y e a s t  P. r k 0 d 0 z ~ a .  A u t o l y s i s  r e n d e r s  a s t a x a n -  
t h i n  e x t r a c t a b l e  from the  y e a s t .  Of s i x  s t r a i n s  of the  y e a s t  t e s t e d ,  67-484 
was most s u s c e p t i b l e  to  a u t o l y s i s .  

INTRODUCTION 

P ~ f f ~  .~.ho~oz~t,a i s  a c a r o t e n o i d - p r o d u c i n g  y e a s t  which has p o t e n t i a l  
commercial  v a l u e  as  a d i e t a r y  source  of  a s t a x a n t h i n  f o r  p o u l t r y  and p e n - r e a r e d  
sa lmon ids  (Johnson e t  a l ,  1977; 1980) .  D i s r u p t i o n  of  c e l l  w a l l s  i n  the  y e a s t  
biomass p r i o r  t o  i t s  i n c l u s i o n  i n  an ima l  d i e t s  i s  e s s e n t i a l  f o r  s o l v e n t  
e x t r a c t i o n  and i n t e s t i n a l  a b s o r p t i o n  of  the  p igmen t .  Methods of  c e l l  wa l l  
d i s r u p t i o n  which h a v e b e e n  a p p l i e d  or  d i s c u s s e d  i n c l u d e  mechan i ca l  breakage  
(Johnson e t  a l ,  1977) ,  chemica l  ( a c i d  or  a l k a l i n e )  h y d r o l y s i s ,  and d i g e s t i o n  
by y e a s t - w a l l  l y t l c  enzymes of  b a c t e r i a l  o r i g i n  (Johnson et  a l ,  1978, 1980; 
Okagbue and Lewis 1983) .  U n f o r t u n a t e l y ,  t h e  methods e i t h e r  d e n a t u r e  the  
c a r o t e n o i d s  o r  t hey  are  cumbersome and d i f f i c u l t  t o  apply  on a l a r g e  s c a l e .  
The purpose  of  t he  p r e s e n t  s tudy  was to  examine a u t o l y s i s  as a p o s s i b l e  t o o l  
f o r  p r o c e s s i n g  P. rkodozyma to e n s u r e  p r e s e r v a t i o n  and e x t r a c t a b i l i t y  of  
e s t a x a n t h i n .  D i f f e r e n t  s t r a i n s  of  the  y e a s t  have been compared f o r  t h e i r  
s u s c e p t i b i l i t y  to  a u t o l y s i s .  

MATERIALS AND METHODS 

Organisms and growth c o n d i t i o n s :  S ix  s t r a i n s  o f  P. ~ o ~ o z ~ 4 ~  l i s t e d  i n  
Tab l e  2 were u sed .  They were m a i n t a i n e d  on YM (Dlfco)  agar  s l a n t s .  Each 
s t r a i n  was grown (wi th  shak ing  at  200 rpm at  20°C f o r  48 hr)  i n  500ml b u f f l e d  
s i d e - a r m  f l a s k  ( B e l l c o  Glass  I n c . ,  V i n e l a n d ,  N . J . )  i n  a t o ~ a l  o f  120ml of  
medium c o n t a i n i n g  (as  f l n a l  c o n c e n t r a t i o n )  0.7% y e a s t  n i t r o g e n  base  (D t f co ) ,  
1.5% g lucose  and 0.1M phospha te  b u f f e r  pH 7 . 0 .  Foaming was c o n t r o l l e d  by 
i n t e r m i t t e n t  a d d i t i o n  of  10% v / v  s o l u t i o n  of  s t e r i l e  a n t i f o a m  (FG-IO, Dew 
C o r n i n g ) ,  

C e l l  mass h a r v e s t e d  by c e n t r i f u g a t i o n  f o r  use  i n  a u t o l y s i s  expe r imen t s  was 
washed o n c e w t t h  s t e r i l e  d i s t i l l e d  wa te r .  Var ious  a u t o l y s i n g  sys tems were 
t h e n  used to  suspend the  biomass  a t  a c o n c e n t r a t i o n  of  6mg/ml i n  l a r g e  t e s t  
t u b e s .  Each s u s p e n s i o n  was i n c u b a t e d  a t  37°C w i t hou t  a g i t a t i o n ;  h i g h e r  tempe-  
r a t u r e s  caused  r a p i d  d e t e r i o r a t i o n  of  the  y e a s t  p i g m e n t a t i o n .  A f t e r  26 or 72~ 
i n c u b a t i o n ,  c e i l  p e l l e t  c e n t r i f u g e d  from each tube  was v i s u a l l y  scored  f o r  
r e t e n t i o n  of  t he  c h a r a c t e r i s t i c  s a l m o n - p i n k  c o l o u r  of  F. r ~ d o z ~ a  and assayed  
fo r  e x t r a c t a b i l i t y  of  a s t a x a n t h i n .  

Q u a n t i t a t i v e  Ana lyses :  

pH: A l l  measurements  were performed u s i n g  a pH meter  (Orion r e s e a r c h ,  model 
60IA d i g i t a l  i o n a l y z e r ) .  
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E x t r a c t i o n  and es t ima t ion  of  as taxan th in :  Astaxanthin  content  of  autolysed 
yeas t  biomass was determined as ' f ree*  and as ' t o t a l '  a s t axan th in .  The two 
parameters were determined and percent  e x t r a c t a b i l i t y  of  a s t axan th in  c a l c u l -  
ated as descr ibed  p rev ious ly  (Okagbue and Lewis, 1983). 

RESULTS AND DISCUSSION 

Table 1 shows that astaxanthln was extractable, to various extents, from 
P, rhodoz~ autolysed in various systems at 37°C. Only distilled water alone 
or citrate buffer (0.02M) wlth or without dlthlothreltol (DTT) could be consl- 
dered satisfactory autolyslng systems. Though 2~ (v/v) toluene did not 
appear to adverse ly  a f f e c t  the a u t o l y t i c  e f f e c t  of  d i s t i l l e d  water ,  the orga-  
n ic  so lven t  would be u n a t t r a c t i v e  fo r  commercial use because i t  d i s so lved  
some of  the ca ro t eno ids  of  P. ~hodoz~4~d and thus con t r ibu ted  to an apparent 
decrease  in pink colour  of  the yeas t  p e l l e t .  15~ NaC1 had an i n h i b i t o r y  
e f f e c t  on a u t o l y s i s ;  t h i s  was unexpected s ince Kihlberg (1973) s t a t e d  tha t  up 
to 25% s o l u t i o n  of  s a l t  i s  added to  yeas t  to a c c e l e r a t e  a u t o l y s i s  in yeas t  
e x t r a c t  manufacture .  DTT enhanced the a u t o l y t i c  e f f e c t  of  c i t r a t e  bu f f e r ,  
probably in a manner analogous to  i t s  (DTT) p o t e n t i a t i n g  e f f e c t  on e x t r a c t -  
a b i l i t y  of  p r o t e i n  from yeas t  (Shet ty  and Kinse l l a ,  1978). Unfor tuna te ly ,  
the pungent odour of  the t h i o l  would probably preclude i t s  use in a commercial 
system fo r  p rocess ing  P. ~OdOZ~d for  use in animal feeds .  In genera l ,  t h i s  
study has shown tha t  a u t o l y s i s  of  the red yeas t  in d i s t i l l e d  water or in O.03M 
c i t r a t e  bu f fe r  pH 7.0  could be u s e f u l l y  employed to preserve  i t s  pink colour  
and render  a s t axan th in  e x t r a c t a b l e  (and presumably n u t r i t i o n a l l y  a v a i l a b l e  for  
abso rp t i on ) .  Of a l l  the  s t r a i n s  of  the  yeas t  t e s t e d  (Table 2) ,  67-484 was t h e  
most s u s c e p t i b l e  to  a u t o l y s i s .  I t  would appear to be very  use fu l  f o r  commer- 
c i a l  a p p l i c a t i o n  s ince a l l  i t s  pigments became e x t r a c t a b l e  a f t e r  only 36 hr 
incubat ion  in d i s t i l l e d  water.  
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