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INTRODUCTION 

Several authors have stated that  the cell wall residue obtained by treating baker's 
yeast with hot alkali is a glucan 1. Only a small quanti ty of chitin is present 9. 

From the alkali extract  of the yeast cells a mannan, so-called yeast gum, has 
repeatedly been isolated by precipitating with Fehling solution 3. Since it was not known 
whether this mannan originated from the cell wall or from the cell content, we analyzed 
cell walls obtained by mechanical breakage of cells and washing away the cell contents, 
thereby applying a method already used 5. 

However, while this investigation proceeded, the results of a similar analysis were 
published by NORTHCOTE AND HORNE 8. Since these differed only slightly from ours, we 
decided to discontinue the investigation and to communicate briefly our findings, 

METHODS 

Cell wall material. About  io  g fresh baker ' s  yeast  from the Gist en Spiri tusfabriek at  Delft 
was  suspended in abou t  5 ° m l  water,  disintegrated in a Mickle tissue disintegrator wi th  Ballotini 
glass beads  unti l  a t  least 98 % of the cell were broken and emptied. Then the suspension was re- 
pea ted ly  centrifuged wi th  wate r  unt i l  no p ro top lasm particles and no whole cells could be detected 
microscopically. After centr ifugat ion wi th  ethanol, absolute ethanol  and ether and drying at 6o ° C, 
abou t  500 mg  dry  powder  was  obtained (20 % of dry  weight  of yeast) : prepara t ion  A. 

A lhali-extract and residue. About  15 ° mg dry  cell wall material  was heated wi th  20 ml 2 ~o N a O H  
dur ing  15 rain at  IOO ° C, st irring all the while. After cooling and centrifuging, the process was repeated 
wi th  fresh alkali. The residue was washed and dried by  centrifuging with water,  ethanol,  abs. e thanol  
and ether:  p repara t ion  B. 

The alkali ex t rac t  was  neutral ised wi th  H-sa tu ra ted  cat ion-exchanger (Dusarit),  filtered and 
evapora ted  in a cur rent  of air: prepara t ion  C. 

Hydrolysis. About  ioo mg of the prepara t ions  A, B and C were t reated with 3 ml 72 ~o (w]w) 
sulphuric  acid at 20 ° C during 3 days. Then  3 ° ml water  was added and the solution was boiled for 
8 h. After  neutral izing wi th  BaCO 3 and filtration the hydrolysate  was evaporated in a current  of 
air and dissolved in IO ml water.  

Total sugar content o] preparation A. In  al iquots of the cell wall hydrolysate  reducing sugars  
were determined by  Scales' copper reduction method  as modified by  ISBELL et al. (see 2 page 844 ). 

Chromatographic separation and estimation o] sugar components. The hydrolysates  of A, B and C 
were ch romatographed  on W h a t m a n  No. i paper  irrigated downwards  with butanol-acetic acid-water.  
A semi-quant i ta t ive  method described by  KOCH et al. 6 was used to determine the quant i t ies  of glucose 
and mannose  approximate ly .  

Chromatographic demonstration ot amino acids in preparation A. The hydrolysate  was chromato-  
g raphed  on W h a t m a n  No. I paper  using ascending butanol-acetic acid-water  and developing wi th  
n inhydr in .  

Nitrogen-content o] preparation A.  Kjeldahl dest ruct ion in duplicate of about  2oo mg and N H  n 
t i t rat ion.  

RESULTS 

The total  polysaccharide content of the dry cell wall material (prep. A), expressed 
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as anhydro-glucose was 68 %. The only sugars detectable  were glucose and  mannose,  
occurring in approximate ly  equal quant i t ies .  The tota l  N-content  was 1.o%. If chitin 
is es t imated as at most  I%7, the remain ing  N suggests the presence of 6% protein, 
ei ther as a cell wall cons t i tuent  or as adher ing protoplasm. At  least ten  amino acids 
were detected.  

On hydrolysis  of the residue of the a lka l i - t rea tment  (prep. B) only glucose was 
found, the amoun t  of glucosamin apparen t ly  being too small  to be detected. As deter- 
mined  semi-quant i ta t ively ,  3/4 of the glucose of the original cell wall was re ta ined in the 
alkali residue, the rest obviously having  been dissolved by  the alkali. Accordingly the 
hydrolysate  of the alkali solution (prep. C) conta ined  glucose besides an excess of 

mannose.  
Apparent ly ,  a 30 min  t r e a tmen t  with hot 2 % NaOH dissolves all m a n n a n  and  in 

addi t ion  some glucan, which is in accordance wi th  the findings of HOUWlNK AND 
KREGER 4. This extract ion of a n o n - m a n n a n  cons t i tuen t  also appears  from the da ta  of 
NORTHCOTE AND HORNE s, since their  e thanol -prec ip i ta ted  so-called cell wall m a n n a n  
conta ined only 85 % copper-precipi tatable m a n n a n ,  bu t  this was appa ren t ly  disregarded. 
Doubtless their  figure of 29% glucan is too low and,  provided tha t  the alkali  t r e a t m e n t  
did not  reduce par t  of the m a n n a n  to a residue no t  prec ip i ta ted  by  ethanol,  their  31% 
m a n n a n  is too high. The N-conten t  of the cell wall mater ia l  used by  us is decidedly 
lower t han  t ha t  of theirs (1.o% agains t  2.1%), which ma y  be due to a be t t e r  purification 
of our  s tar t ing  material .  However,  it cannot  be disregarded tha t  another  baker ' s  yeast  

was used. 
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SUMMARY 
The dried cell wall of baker's yeast contains about 6 % protein and 68 % polysaccharide, con- 

sisting of approximately 34 % glucan, 34 % mannan and a small quantity of chitin. This essentially 
confirms the findings of others s. 

RI~SUM]~ 
Les patois de cellules s~ch6es de levure des boulangers contiennent environ 6 % de prot6ine 

et 58% de polysacchaxide; ce deraier ce compose de 34% de glucane, 34% de mannane et une 
faible quantit6 de chitine. Ceci confirme essentiellement les valeurs trouv6es pax d'autres chercheurs s. 

ZUSAMMENFASSUNG 
Die getrockneten Zellw~inde yon B~tckerhefe enthalten 6 % Protein und 68 % Polysaccharid, 

das besteht aus ann,~ihernd 34 % C~tukan, 34 % Mannan und einer geringen Menge Chitin. Die Werte 
anderer Forscher werden dadurch im wesentlichen best~tigt s. 
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