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in order to obta in  its specific activity.  To ascertain t ha t  the radioactive glycine was  not  carried 
th rough  the extraction,  controls were run  in which the trichloroacetic acid containing the  inert  
glutathione was added before incubation.  

In  Table I, the radioact ivi ty of the mercapt ide extracted from the cells incubated in the basal  
medium is taken as ioo. The incorporat ion of I~C carboxyl  labeled glycine into the g luta th ione of 
yeast  is similar to the uptake  of labeled glycine into the "pro te in  fract ion" of yeast  in t h a t  bo th  
reactions are inhibited by  cyanide, anaerobic conditions, lyophilization, and grinding of the cellsL 
(To rule out  inhibition by  ca rbo rundum or its contaminants ,  cells to which the c a r b o r u n d u m  was 
added bu t  which were not  ground were also incubated,) Likewise, bo th  reactions are slightly inhibited 
by  the omission of MgSO 4, and enhanced by  an 02 atmosphere.  The omission of glucose or CaC12, 
however, is wi thou t  effect on the glutathione synthesis  by  yeast  while the omission of either of these 
two substances  causes pronounced inhibition on the incorporation of labeled glycine into the  "pro te in  
fraction".  

BLOCS in a series of eight exper iments  in which labeled glutathione format ion in the presence 
of 02 and N 2 was compared, found tha t  the average value for anaerobic synthesis  was 170/0 of t h a t  
found under  aerobic conditions 3. This invest igator  also reported t ha t  the omission of cysteine or 
glutamic acid significantly decreased the rate  of the reaction. In  our exper iments  on yeast,  these  
amino acids are equally effective. 

JOHNSTON AND BLOCH observed tha t  adenosine t r iphospha te  markedly  accelerated the aerobic 
synthesis  of glutathione in liver homogenates  4. By adding adenosine t r iph0sphate  to the cellular 
debris resuspended in t3LOCH'S medium the synthet ic  act ivi ty m a y  be slightly restored. 
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In  experiments  on the st imulation of the anaerobic fermenta t ion of bakers '  yeast* by  th iamine 
and ammon ium ions it became necessary also to investigate the influence of the  p H  of the medium. 

Living yeast  cells suspended in o.o68 M sodium acetate solution at p H  5.6 ferment  glucose 
with constant  and high velocity during several hours.  At  p H  3.5 the fermenta t ion rate  is equally 
constant,  bu t  very low, 

Table I shows tha t  wi th  sodium acetate concentrat ions between O.Ol 7 and o.o34 M at pFI 3.5 
the fermentat ion rate is about  inversely proport ional  to the concentration. At p H  5.6 increase of 
the concentrat ion of sodium acetate causes a weak st imulat ion instead of an inhibition. 

Because at  p I l  3.5 the undissociated acetic acid molecule is the only component  of the solution 
which is present  in a reasonable quant i ty ,  whereas at  p H  5.6 sodium and acetate ions are the  
dominating components ,  it seemed likely tha t  the inhibition of fermentat ion at p H  3.5 m u s t  be 
a t t r ibuted  to the undissociated acetic acid molecule. Tha t  this is indeed t rue  could be demons t r a t ed  
by  replacing the acetate by  a succinate solution (Table II) .  

So far the experiments  give no answer to the question whether  the observed low rate of 
fermentat ion in acetate medium at  p H  3-5 is due to a change of internal p H  or to a " toxic"  influence 
of acetate ions within the cell. 

* "Koningsg is t "  from the "Nederlandse Gist- en Spiri tusfabriek",  Delft (Netherlands).  
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T A B L E  I 

INFLUENCE OF ACETATE ON THE FERMENTATION RATE AT p H  3"5 AND 5.6 

(3'4 mg  fresh yeas t  per  \Varburg  vessel;  2. 5 % glucose; var ious  concen t ra t ions  of sod ium ace t a t e ;  
t emp.  27 ° C; gas  phase :  N 2. E a c h  run  made  in t r ip l ica te  and  the  f e rmen t a t i on  fol lowed for 3 hours.  
N u m b e r  of expe r imen t s :  8 a t  p H  3.5 and 5 a t  pFI 5.6. F e r m e n t a t i o n  ra te  expressed  in  m m  a CO 2 

per  20 minutes)  

Concentration 
o .o68M o.o34 iVI o.o~ 7 M o] sodium acetate: 

F e r m e n t a t i o n  r a t e  
a t  p H  3.5 IO J=o.8 2 7 ± 0 . 9  54 ~= o.6" 
a t  pFI 5.6 75 ± 2.0 66 ~ 1.3 62 _+_ 0.6 

* S t a n d a r d  dev ia t ion  of the  mean.  

T A B L E  I I  

COMPARISON OF THE FERMENTATION RATES IN ACETATE AND SUCCINATE AT p H  3'5 AND 5.6 

(Concentra t ions  of ace t a t e  and  succinate  0.068 :~/ in all  cases. A t  pFI 3.5 0.054 M NaC1 a d d e d  to  
br ing  the  concen t ra t ion  of sodium ions a t  this  p H  to t h a t  ob ta in ing  a t  p H  5.6. F u r t h e r  cond i t ions  

of f e rmen ta t i on  as in Table  I. F e r m e n t a t i o n  ra te  expressed in m m  a CO 2 per  20 minutes)  

Succinate Acetate Experiment 
~to. 

pH 3.5 pH 5.6 pH 3.5 pH 5.6 

i 66 65 - -  - -  

2 63 56 12 68 

T A B L E  I I I  

INFLUENCE OF SODIUM AND ACETATE IONS ON THE FERMENTATION RATE AT p H  5.6 

(In co lumn 2 0.045 M NaC1 added  to  br ing  the  concen t ra t ion  of sod ium ions in th i s  co lumn to t h a t  
o b t a i n i n g  in co lumn 3. F u r t h e r  condi t ions  of f e rmen ta t ion  as in Table  I. N u m b e r  of expe r imen t s :  7) 

Concentration O.Ol 7 M O.Ol 7 2]// o.o68 21// 
o/sodium acetate: + NaCl 

ram3 CO2 per  2o rain 572t_1.1 6 I  -Lo.8 7o ~ 1.6 * 

* S t a n d a r d  dev ia t ion  of the  mean.  

The  fol lowing obse rva t ions  are in favour  of the  first  poss ib i l i ty :  (a) if the  inh ib i t ion  b y  t h e  
acet ic  acid is not  too h igh  it  can be comple t e ly  abol ished b y  the  add i t ion  of a smal l  q u a n t i t y  of 
p o t a s s i u m  ions to  the  m e d i u m  (cation exchange l ) ;  (b) the  weak  s t i m u l a t i o n  a t  p H  5.6 b y  sod ium 
ace t a t e  so lu t ion  is m a i n l y  due to  the  ace t a t e  ions (Table l l I ) .  

The fact  t h a t  no difference in f e rmen ta t ion  r a t e  was  observed be tween  p H  3.5 and  5.6 in 
succ ina te  m e d i u m  m i g h t  appea r  to  be in con t rad ic t ion  wi th  th is  view. According to  CONWAY AND 
DOWNEY 2, however ,  succ ina te  acid only  pene t r a t e s  in to  the  "ou t e r  reg ion"  of the  y e a s t  cell b u t  
no t  in to  the  inner  p a r t  of the  cell. Acet ic  acid, on the  cont rary ,  was  shown by  these au tho r s  to en t e r  
f reely in to  bo th  regions.  
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suppor ted  i t  f inancial ly.  Fu l l  de ta i l s  and  discussions wil l  be pub l i shed  elsewhere. 
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