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SYNTHESIS OF THIAMINE BY MOULDS 

by 

K. S. SRINIVASAN AND C. V. RAM:AKRISHNAN 

Department o/Biochemistry, Indian Institute o/Science, Bangalore (South India) 

SCHEUNERT AND SCHIEBLICH 1 d e t e c t e d  t h e  f o r m a t i o n  of  t h i a m i n e  i n  Aspergillus 
oryzae g r o w n  o n  v i t a m i n - f r e e  food  u s e d  in  r a t  e x p e r i m e n t s .  T h e  m y c e l i u m  c o n t a i n e d  

c o n s i d e r a b l e  q u a n t i t i e s  of  v i t a m i n  B 1 (6 I .U .  p e r  g r a m )  a n d  m u c h  of  v i t a m i n  B2. GOR- 

CICA ~, PETERSON AND STEENBOCK f o u n d  t h a t  l O %  of t h e  m y c e l i u m  of  A s p e r g i l l u s  S y d o w i  

f u r n i s h e d  e n o u g h  v i t a m i n  B 1 to  s u p p o r t  g o o d  g r o w t h  i n  r a t s .  KYUYA SAKURAI a f o u n d  

t h a t  t h e  K o j i  m o u l d  (Aspergillus oryzae) g r o w n  in  s u c r o s e  m e d i u m  c o n t a i n i n g  i r o n  s a l t s  

a n d  a d d e d  n i t r o g e n  w a s  ab l e  t o  s y n t h e s i s e  v i t a m i n  B 1. R o s s I  AND JACOLI 4 h a v e  o b s e r v e d  

t h a t  Aspergillus niger g r o w n  in  a s y n t h e t i c  m e d i u m  g ives  a t h i a m i n e  c o n t e n t  12.9 v /g  r a m  

in  t h e  m a t  a n d  t h e  m a t  w a s  u s e d  as  a B e r i b e r i  p r e v e n t i v e  d ie t .  RAMAKRISHNAN AND 

BANERJEE 5 w h i l e  i n v e s t i g a t i n g  m o u l d s  g r o w n  o n  oil  s eeds  for  t h e i r  l i p o l y t i c  a c t i v i t y  to  

o b t a i n  g o o d  l i p o l y t i c  s t r a i n ,  s u s p e c t e d  t h e  s y n t h e s i s  of  c e r t a i n  w a t e r - s o l u b l e  v i t a m i n s  

l i ke  a s c o r b i e  ac id ,  r i b o f l a v i n ,  t h i a m i n e ,  e tc . ,  in  m o u l d s  i s o l a t e d  f r o m  oil  s e e d s  a n d  f o u n d  

t h a t  t h e s e  v i t a m i n s  a c c e l e r a t e  t h e  l i p o l y t i c  a c t i v i t y .  H e n c e  a n  i n v e s t i g a t i o n  w a s  u n d e r -  

t a k e n  t o  s t u d y  t h e  m o u l d s  g r o w n  o n  d i f f e r e n t  oil  s eeds  for  t h e i r  v i t a m i n  B 1 c o n t e n t  

w i t h  a n  i d e a  t o  o b t a i n  a s t r a i n  of m o u l d  w h i c h  c a n  s y n t h e s i s e  l a rge  q u a n t i t i e s  of 

t h i a m i n e .  T h e  d i f f e r e n t  f a c t o r s  w h i c h  i n f l u e n c e  t h e  s y n t h e s i s  of t h i a m i n e  we re  a lso  

s t u d i e d  a n d  t h e  r e s u l t s  r e c o r d e d .  

EXPERIMENTAL PART 

The moulds grown on oil seeds were subcultured in Czapek agar medium in petri  dishes and 
the pure strains prepared. The pure strains of different moulds obtained were inoculated in culture 
flasks containing 200 ml of Czapek medium and the  pI-I was adjusted to 6.6. The culture flasks 
were incubated at  26 ° C for different periods. After the  period of incubation the  mycelial mat  was 
removed from each flask and the  th iamine  content  of the mat  as well as the culture medium was 
est imated according to CLAUSI~N AND BROWN'S ~ method. From Table I i t  may be seen t ha t  A spergillus 
tVlavus AF I synthesises a considerable amount  of thiamine. I t  is found t ha t  in all cases the maximum 
synthesis takes place on the i5 th  day. Hence the opt imum t ime of ageing is 15 days for the maximum 
synthesis of thiamine.  The different factors which influence the synthesis of th iamine by this  strain 
AF x were studied in detail.  

Effect o/pH o/the medium 
Aspergillus ]lavus AF 1 was inocula ted  in culture flasks containing 20o ml of Czapek liquid 

medium whose pH was adjusted to different levels in different flasks using dilute hydrochloric acid. 
The flasks were incubated at  28 ° C for different days. After the period of incubat ion the mycelial 
mat  was removed, air-dried, and the  th iamine  content  of the mat  and the  culture medium was 
est imated.  The results are given in Table II. 

From Table II, i t  can be seen t ha t  the  maximum synthesis of th iamine takes place at  pH 6.6. 
For fur ther  experiments the  pH was adjusted to 6.6. 

References p. z6o. 
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Effect o/temperature 
Aspergillus Flavus A F  1 was inoculated in culture flasks containing 200 ml Czapek liquid medium. 

The p H  was adjus ted to 6.6. Tile flasks were incubated  at  different t empera tu res  for different periods 
and after  the  period of incubat ion  the mycelial  ma ts  were removed and the th iamine content  of the 
mycelial ma t  and the culture medium was est imated.  

F r o m  the  Table  III, i t  can be seen tha t  the o p t i m u m  tempera tu re  for the m a x i m u m  synthesis  
of th iamine  is 26 ° C. For fur ther  exper iments  the t empera tu re  was adjusted to 260 C. 

Effect o/light 
Synthesis  of th iamine  by  moulds  is s l ight ly  more if the culture flasks containing the medium 

inoculated wi th  the mould is kept in darkness than  in day light. The exper iments  are being continued 
in th is  line. 

Effect o~ nitrogen salts 
The effects of different ni t rogen salts  at  different concentra t ions  on the synthesis  of th iamine  

by  Aspergillus [lavus AF 1 were studied. A F  1 was inoculated in different culture flasks containing 
200 ml l iquid Czapek medium and different am oun t s  of ni t rogen salts  and adjusted to pFI 6.6 and 
incubated  a t  26 ° C for 15 days. After  the  period of incubat ion  the mycelial ma t  was removed and 
the th iamine  content  of the ma t  and the  cul ture medium was est imated.  Always a control accompa- 
nied each exper iment .  The resul ts  are given in Table IV. 

F rom Table IV, it  can be seen tha t ,  in general, ni t rogen salts  added to the medium at  the 
concentra t ion  of 0 .4% accelerate the synthes is  of th iamine  by  moulds.  

Effect o/different media on the synthesis o/thiamine by Aspergillus /lavus AF x 
As it  is found tha t  Aspergillus /lavus A F  1 synthesises a considerable a m o u n t  of thiamine,  an 

a t t e m p t  was made to find out  a cheap medium to grow th is  s t ra in  on a large scale. Different oil-seed 
cake media, groundnut-cake  medium, coconut-cake medium, and sesamum-cake med ium eactl con- 
ta in ing  20 % oil-free cake were tried. A spergillus/lavus AF 1 was inoculated in culture flasks containing 
2oo ml of different cake solutions. The flasks were incubated  at  26 ° C for different periods. After 
the period of incubation,  the th iamine  content  of the m a t  and the cul ture medium was es t imated 
and the resul ts  are given in Table V. F rom Table V, it may  be seen tha t  groundnut-cake medium 
is very  sui table to grow this  mould.  The exper iments  are being carried out  to s tudy  the effect of 
different a m o u n t  of oil in the  cake medium, addi t ion of sterols, vi tamins,  unsaponifiable ma t t e r  
etc,, to the media, on the synthesis  of thiamine,  in order to find out  the  o p t i m u m  conditions for the 
m a x i m u m  growth  of the  mould  which  can synthesised m a x i m u m  a m o u n t  of thiamine.  The resul ts  
will be communica ted  as the  work proceeds. 

CONCLUSION 

I t  has been found that  Aspergillus/lavus AF1, isolated from the moulds grown on 
oil seeds synthesises an appreciable quant i ty  of thiamine and grows well in groundnut 
cake medium. The work is under progress to prepare best mutants  of this strain by using 
different carcinogens, hormones and ultraviolet t reatment ,  etc. 

SUMMARY 

Certain s t ra ins  of moulds  grown on oil seeds synthesise  th iamine  when grown in Czapek liquid 
medium. The synthesis  of th iamine  by  Aspergillus/lavus A F  1 was studied in detail. 

I. The o p t i m u m  p H  for the m a x i m u m  synthesis  of th iamine  by  Aspergillus ]lavus AF 1 is 6.6. 
The synthes is  is m a x i m u m  on the i5 th  day. The o p t i m u m  tempera tu re  is 26 ° C. 

2. Synthesis  of th iamine  is more in the  case of cul ture flasks kept  in darkness  t han  those kept  
in daylight .  

3. Nitrogen salts  a t  0 .4% concent ra t ion  accelerate the synthesis  of th iamine by  Aspergillus 
/lavus AF 1 to a considerable extent .  

4. Groundnut -cake  med ium seems to be a good medium to grow on a large scale. 

R]~SUMI~ 

Certaines souches de moisissures cultiv6es sur des graines ol~g6neuses synth6tisent de la 

Re/erences p. x6o. 
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th iamine  lorsqu 'on  les cultive dans du milieu liquide de Czapek. La synth~se de th iamine par  Asper- 
gillus/lavus A F  1 a 4t4 4tudide en ddtail. 

I. Le p H  o p t i m u m  de la synth~se maximale  de th iamine  par  Aspergillus/lavus AF 1 est  de 6.6. 
Le m a x i m u m  de synth~se est  a t te in t  le quinzi~me jour. La tempdra ture  optimale est  de 26 ° C, 

2. La  quant i t6  de th iamine  synth4tisde est  plus impor tan te  lorsque l 'on garde les bouteilles 
l 'obscuri t6 que lo rsqu 'on  les expose g la lumi~re du jour. 

3. Les sels azotds A la concentrat ion de 0 .4% acc61~rent considdrablement  la synth6se de 
th iamine  par  Aspergillus/lavus AF 1. 

4- Le tour teau  d 'arachides semble 6tre un  bon milieu pour  des cultures en grand. 

ZUSAMMENFASSUNG 

Gewisse Stiimme yon  Schimmelpilzen, welche auf  ~)Isamen geziichtet sind, synthet is ieren 
Th iamin  wenn sie in Czapek's NiihrlOsung geziichtet werden. Die Synthese yon Thiamin  dutch  
Aspergillus [lavus A F  1 wurde  eingehend untersucht .  

I. Das p H - O p t i m u m  fiir die Maximalsynthese  von Th iamin  durch Aspergillus/lavus AF 1 ist 6.6. 
Die Synthese ist  a m  15. Tage maximal .  Die opt imale  Tempera tu r  betriigt 26 ° C. 

2. Wenn  die Kulturf laschen im Dunkeln  bewahr t  werden, wird mehr  Thiamin  synthet i s ier t  als 
wenn man  sie dem Tageslicht  aussetzt .  

3. Stickstoffsalze in einer Konzent ra t ion  yon o .4% beschleunigen die Thiaminsynthese  dutch 
A spergillus/lavus AF 1 bedeutend.  

4. Erdnusskuchen  scheint  ein gutes Medium zum Ziichten im Grossen zu sein. 
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