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T - A m i n o  B u t y r a t e  P y r u v a t e  T r a n s a m i n a s e  in 
P lants  

While  s tudy ing  the  glutamic acid me tabo l i sm in cer ta in  
Ind ian  plants ,  i t  was observed t h a t  the  green leaves of 
TrigoneUa foenum graecum, f resh seeds of Momordica 
charantia and  ge rmina ted  Phaseolus mungo conta in  an  
enzyme which  is able to cata lyse the  t r ans fe r  of the  amino  
group of y-amino bu ty r i c  acid to  py ruva te ,  resul t ing in 
t he  fo rmat ion  of alanine. I t  was observed  t h a t  the  cold 
wa te r  ex t rac t s  of t he  sources men t ioned  above con ta ined  
the  new t r ansaminase  along wi th  the  g lu t ama te  p y r u v a t e  
t ransaminase .  

The react ions  were carried out  in the  presence  of M/15 
p h o s p h a t e  buffer  p H  7.5, pyr idoxa l  p h o s p h a t e  (1 �9 10-3 M), 
sodium p y r u v a t e  (5 �9 10-3M), and  y-amino bu tyr ic  acid 
(1 ;zM) in final concent ra t ions .  The react ion was followed 
by  the  circular p a p e r  ch romatograph ic  m e t h o d  of GIRI 
and  RAO 1. 

The enzyme was inac t iva ted  on dialysis agains t  ice-cold 
water .  However ,  the  presence of y-amino bu tyr ic  acid (at 
1 . 1 0 - 2 M  concentra t ion)  he lped  to  stabilize the  enzyme.  
I t  was possible to  prec ip i ta te  the  enzyme wi th  ice-cold 
acetone  and  s a tu r a t ed  a m m o n i u m  su lpha te  solution.  

y-amino butyr ic  acid is known  to  undergo t r ansaminase  
reac t ion  th rough  =-ketoglutara te  in beef bra in  S. WILSON 
et  al,3 in jec ted  14C y-amino butyr ic  acid in to  male  ra t s  
and  isolated 1'C g lu tamate ,  aspar ta te ,  alanine and glyco- 
gen. According to t he  la t t e r  authors ,  the  me tabo l i sm of 
y-amino bu tyr ic  acid proceeds  th rough  succinic semi- 
a ldehyde,  resul t ing in the  above -men t ioned  substances .  

The convers ion of oxalacet ic  acid t h ro u g h  t r a n s a m i n a -  
t ion  wi th  y-amino bu ty r i c  acid has  been r epo r t ed  in p lan t s  
by  CRETOVITCH and  GALYAS4. 

In  t he  p re sen t  inves t iga t ion ,  d i rect  t r a n s a m i n a t i o n  
be tween  y-amino bu ty r i c  acid and  p y r u v a t e  takes  place.  
I t  is ve ry  in te res t ing  to note  t h a t  b o t h  the  amino acid 
and  the  keto  acid are monocarboxyl ic .  

The pur i f ica t ion and  s t u d y  of the  proper t ies  of the  new 
enzyme  are in progress  and will be descr ibed in deta i l  
e lsewhere ~. 

t?dsumd. Les au teurs  on t  d6cel6 la pr6sence de la t r ans -  
aminase  y -bu ta ra t e  dans  les feuilles de quelques  p lan tes  
de l ' Inde .  
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Inf luence  of Botryodiplodia Infect ion  on the 
A s c o r b i c  Acid  Content  of T w o  Var ie t i e s  of 

Guava 1 

Botryodiplodia theobromae Pat .  (previously referred  to 
as Diplodia natalensis Po le -Evans  2) is an i m p o r t a n t  
pa thogen  of guava  and  o ther  t ropical  fruits.  This  fungus 
causes serious loss of guava frui t  dur ing the  p o s t - h a r v e s t  
phase.  So far no one has s tudied  the  inf luence of Botryo- 
diplodia infect ion on the  ascorbic acid con t en t  of guava  
frui t ;  hence  the  p resen t  inves t iga t ion  is an a t t e m p t  in 
t h a t  direction.  

'Safeda '  and  'Apple  coloured '  var ie t ies  of guava  frui t  of 
the  same age (which were abou t  to  ripen) were inocula ted  
wi th  the  monoconid ia l  cul ture of B. theobromae and were 
incuba ted  at  25 =L 1 ~ The ascorbic acid con t en t  of the  
inocula ted  and  non- inocula ted  frui t  was de t e rmined  a t  
an in terval  of 48 • 2 h. Fo r  th is  purpose  2 g of the  pulp  
f rom the  inocula ted  and  non- inocula ted  frui t  was sepa- 
ra te ly  crushed wi th  25 ml  of 5% me taphosphor i c  acid in 
a ground-glass  homogenizer  and  filtered. The residue was 
washed  twice wi th  10 ml of me taphosphor i c  acid and  the  
volume of the  to ta l  f i l t ra te  was finally raised to  50 ml. 
The f i l t ra te  was t i t r a t ed  agains t  previously  s t andard ized  
2, 6-d ichlorophenol indophenol  reagen t  and  the  q u a n t i t y  
of free ascorbic acid in d i f ferent  samples  was calculated.  
The da ta  are p resen ted  in the  Table.  

The results  indica te  tha t ,  wi th  an increase in incuba t ion  
period,  there  was a decline in the  ascorbic acid con ten t  of 
b o t h  the  hea l t hy  and  infected fruit,  bu t  the  ra te  of decline 

in the  h ea l t h y  frui t  was compara t ive ly  less. Such a de- 
cline in the  ascorbic acid con ten t  of guava frui t  in 
s torage has also been  repor ted  by  GHOSH et  al. 3. The ra te  
of decline in the  ascorbic acid con ten t  of infected frui t  
was compara t ive ly  fas ter  in 'Sa feda '  (where i t  could no t  
be t raced  on days  10 and  12 of incubat ion)  t h a n  in 'Apple  
coloured '  var ie ty .  

The  detai ls  of the  physiological  funct ions  of ascorbic 
acid are no t  well known  bu t  i t  is bel ieved to  funct ion  as 
one of the  biological ox ida t ion- reduc t ion  substances .  I t  
is known  t h a t  L-ascorbic acid is easily oxidized to  de- 
hydro-L-ascorbic  acid by  the  enzyme  ascorbic acid oxidase  
or by  cer ta in  o the r  ox ida t ive  enzymes  like po lypheno l  
oxidase,  cy toch rome  oxidase,  peroxidase  etc. according  
to  the  following reac t ion:  

oxidase 
L-ascorbie �9 dehydro-L-ascorbic_ �9 2, 3-diketogulonic 

acid -- 2H acid + H~O acid 

An ox ida t ive  enzyme,  specific for L-ascorbic acid, has  
also been  d e m o n s t r a t e d  by  MANDELS 4 in t he  spores  of 
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Ascorbic acid content (in mg/100 g of the fruit pulp) of healthy and infected guava fruit 

Ascorbic acid content 

Days of incubation 

0 2 4 6 8 10 12 

% loss in ascorbic 
acid after 10 days 
of incubation 

'Safeda' 
Healthy 305.2 296.0 282.5 260.5 230.0 203.5 190.0 33.3 
Infected - 250.0 177.5 92.0 30.5 - - 100.0 
'Apple eoloured' 
Healthy 372.2 349.5 317.5 276.0 238.0 222.0 200.0 40.3 
Infected - 298.0 200.0 195.5 69.5 39.5 - 89.2 

]14yrothecium verrucaria. Similar  ox ida t ion  of ascorbic 
acid dur ing  fungal  infect ion is known  in the  case of 
rusts 6,6. 

I t  therefore  seems probab le  t h a t  the  decline in the  
ascorbic acid con t en t  m a y  be due to  the  p roduc t ion  of 
cer ta in  ascorbic acid degenera t ing  enzymes,  e i ther  by  the  
fungus itself or by  the  hos t -pa ras i t e  in terac t ion  as pos tu-  
la ted by  GHOSH et al. a. The compara t ive ly  rapid decline 
in ascorbic acid in the  infected t issues m a y  also be a t t r i -  
bu t ed  to the  increased resp i ra t ion  in the  infected t issues 
which  m a y  induce rapid  ox ida t ion  of ascorbic acid. Such 
an increase in respi ra t ion  ra te  under  pa thogenes is  is 
known  to be inci ted by  m a n y  fungi - especially powd e ry  
mildews and  rus ts  7 9. 

Zusammen/assung. Der Ascorbins~uregehal t  n i m m t  in 
reifen Guavafr f ichten  nach  Infek t ion  durch  Botryodiploida 

theobromae rasch ab, was wahrschein l ich  auf enzymat i -  
scher  Oxyda t ion  der  Ascorbins~ure beruht .  
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Studies  on the Growth  of Prymnesium parvum 
C a r t e r  ( C h r y s o m o n a d i n a )  and on the F o r m a t i o n  

of its T o x i n  ( P r y m n e s i n )  

Prymnesium parvum forms a n u m b e r  of toxic  prin-  
ciples which are responsible  for its ich thyotoxic ,  hemo-  
lytic, and cy to tox ic  act ivi t ies  1-3. Likewise,  p rymnes in ,  
the  purif ied tox in  of the  phytof lagel la te ,  inhibi ts  the  con- 
t r ac t ion  of the  guinea-pig ileum, evoked by  a va r i e ty  of 
smoo th  muscle s t imulan t s  4. 

For  the  pur i f ica t ion of the  toxin,  the  separa t ion  of its 
componen t s  and  the  s t u d y  of the i r  chemical  proper t ies ,  
large quant i t ies  of P. parvum are required.  ULITZUR and 
SHILO 5 have  grown P. parvum on a med ium developed 
by  DRooP 6, and  have  ha rves t ed  the  cells af ter  a per iod 
of 30-40 days.  In  our  labora tory ,  the  phytof lage l la te  has 
been cu l t iva ted  rou t ine ly  a t  22 ~ in art if icial  sea-water ,  
enr iched wi th  0.3% (w/v) oxoid l iver infusion. U n d e r  
these condit ions,  m a x i m u m  yield of cells and  tox in  is ob- 
t a ined  a l ready w i t h i n  abou t  20 days  (Table, example  1). 

Recen t ly  a new med ium has  been developed,  conta in ing  
inorganic  salts  and  0 . 5 M  glycerol 7. This  med ium was 
originally designed to  allow the  growth  of P. parvum in 
the  dark,  bu t  if the  cul ture was exposed to cont inuous  
i l luminat ion,  the  new med ium also shor tened  the  g rowth  
per iod eonsiderablyT: We  have  found t h a t  the  results  
can be fu r the r  improved  by  combina t ion  of glycerol wi th  

amino acids. So far, we have  t r ied  glycine, serine and  a- 
alanine (Table). Thus,  add i t ion  of D,L-serine (example 2) 
produces  an a lmos t  threefold  increase in cell dens i ty  and 
tox in  yield as compared  wi th  the  basal  med ium (example 
1). E x a m p l e s  2 and  5 also show tha t ,  regardless of the  
condi t ions  of i l luminat ion,  D,L-serine and D,L-alanine 
give near ly  the  same n u m b e r  of cells and comparab le  
yields of crude toxin,  while glycine (example 4) is only 1/3 
as effective as the  o the r  2 amino acids. E v e n  supplemen-  
t a t ion  of glycine wi th  me th ion ine  did no t  improve  g rowth  
above the  level a t t a ined  wi th  glycine alone, i.e. the  mix-  
ture  of these  2 amino acids did no t  s imulate  the  effect  of 
serine. In  order  to tes t  the  s tereospecif ic i ty  of the  s t imu-  
la tory  agents,  we have  examined  the  L-, the  D- and  the  
D,L-forms of c~-alanine. All 3 gave app rox ima te ly  the  
same final  yield of cells (Figure). On the  o ther  hand ,  fl- 
alanine did no t  accelerate g rowth  dur ing  the  first  7 days,  
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