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in t he  mi tochondr i a .  T he  mic rosoma l  c o n t e n t  is m u c h  
lower a n d  is on ly  a b o u t  5% of t he  t o t a l  cel lular  folic 
acid. I n  v iew of t h e  k n o w n  func t ions  of folie acid, t h e  
h igher  c o n t e n t  of folic acid i n  m i t o c h o n d r i a  is s t r ik ing.  
This  is f u r t h e r  co r robo r a t ed  b y  t he  h igher  u p t a k e  of 
r ad ioac t ive  fo la te  b y  m i t o c h o n d r i a  (Table  I I ) .  T h e  ra t io  
of m i t o c h o n d r i a l  to  mic rosoma l  folic-2-C ~ acid c o n t e n t  
in  these  u p t a k e  e x p e r i m e n t s  var ies  f rom a b o u t  5-8. The  
same  ra t io  in  t h e  n o r m a l  mouse  is a p p r o x i m a t e l y  3.5. 
SELIG a n d  SANKAR 6 found  t h a t  a d d i t i o n  of fo la te  e n h a n c e d  
t h e  mouse  l iver  m i t o c h o n d r i a l  ox ida t i on  of p y r u v a t e  in  
t he  presence  of NAD.  Th i s  leads  us  to  w o n d e r  w h e t h e r  
m i t o c h o n d r i a l  fo la te  m a y  n o t  be  i nvo lved  in e lec t ron  
t r a n s p o r t  or in  i ts  regu la t ion .  I n  v iew of t he  fac t  t h a t  
d ihydrofo l ic  r educ ta se  m a y  use N A D P  a n d / o r  N A D  
d e p e n d i n g  on  t he  p H  of t h e  r eac t ion  m e d i u m  7, i t  is 

Table 11. Percentage distribution of radioactive folate in mouse 
liver subeellular fractions 

Cell fraction % Distribution at time elapsed 
after administration of folate-2-1aC 

conce ivab le  t h a t  fo la te  m a y  be  i n v o l v e d  in t h e  r eac t ions  
t h a t  g o v e r n  t h e  N A D P H / N A D  ra t ios  in  mouse  l iver.  
M a n y  fo la te - l inked  enzymes  h a v e  h igher  a c t i v i t y  in  cyto-  
p l a s m  s t h a n  in t he  m i t o e h o n d r i a .  Th i s  adds  s u p p o r t  to  
the  concep t  of a role for fo la te  in  m i t o c h o n d r i a l  e lec t ron  
t r a n s p o r t  r a t h e r  t h a n  in m i t o c h o n d r i a l  fo la te - l inked  
enzymes .  F u r t h e r  s tud ies  to  answer  th i s  ques t ion  are  in  
progress.  

Zusammen~assung. E i n e  b e d e u t e n d e  Menge der  gesam-  
t en  Fols~ure  der  M~Luseleberzellen i s t  in  den  Mi tochon-  
d r ien  v o r h a n d e n .  A u c h  n a c h  I n k u b a t i o n  des L e b e r h o m o -  
gena t s  m i t  r a d i o a k t i v e r  Fols~ure  wi rd  der  Gross te i l  de r  
Radioaktivi t~Lt im m i t o c h o n d r i a l e n  Ante i l  gefunden.  
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30 min 120 min 

Nuclei 19.5 14.9 
Mitoehondria 14.3 26.0 
Mierosomes 1.6 4.6 
Cell sap 64.6 54.5 
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Changes in Free Sugar During the Germination of Pea Seeds 

A m o n g  t i le  free ol igosaccharides ,  sucrose, raffinose,  a n d  
s t achyose  h a v e  b e e n  found  in seeds of Leguminosae  ~, 
Cruciferae ~, a n d  Li l iaceae 3. A large a m o u n t  of s t a chyose  
was  found  in  peas  4, a n d  t h e  d i s t r i b u t i o n  of these  oligo- 
sacchar ides  of t he  raf f inose  f ami ly  in  peas  a n d  l ima  b e a n s  
du r ing  t h e  course of r i pen ing  per iods  h a s  been  s tud ied  5, 6. 
I n  e x p e r i m e n t s  w i t h  pea  ex t rac t s ,  i t  h a s  been  sugges ted  
t h a t  t he  sucrose is s y n t h e t i z e d  f rom U D P G  a n d  D-fruc- 
toseT, 8. I n  ana logy  w i t h  t h e  f o r m a t i o n  of sucrose in 
p lan t s ,  D-ga l ac to se - l -phospha t e  or D-galactose nucleo- 
t ides  h a v e  been  sugges ted  as i n t e r m e d i a t e s  in t h e  fo rma-  
t ion  of raf t !nose  and  s t achyose  f rom sucrose b y  e n z y m a t i c  
sy s t ems  ca r ry ing  on  t r ~ns ga l ac t o s y l a t i on  reac t ions  9. I n  
t he  course of a s t u d y  on  g e r m i n a t i o n  of soybeans ,  
~-galactos idase  wh ich  is respons ib le  for  t he  sp l i t t ing  of 
D-galactose f rom t h e  reserve  o l igosacchar ides  of t h e  raf-  
f inose family,  a n d  enzymes  wh ich  pa r t i c i pa t e  in  t h e  
m e t a b o l s i m  of D-galactose were foundS~ 

I n  t he  s t u d y  descr ibed  here,  i n d i v i d u a l  free sugars  
were ana lyzed  d u r i n g  t h e  course of t h e  g e r m i n a t i o n  of 
pea  seeds a n d  we obse rved  t h e  reverse  of t he  process  b y  
wh ich  t h e  reserve  o l igosacchar ides  of t he  raff inose  f ami ly  
are  fo rmed  d u r i n g  t h e  r i pen ing  process.  

D r y  pea  seeds (Pisum sativum, v a r i e t y  E a r l y  perfec-  
t ion) p roduced  a t  t h i s  S t a t i o n  were  selected and  soaked  
in w a t e r  c o n t a i n i n g  10% (v/v) of Clorox for 18 h a t  room 
t e m p e r a t u r e .  The  r e h y d r a t e d  seeds were pIaced in p e t r i  
d ishes  to  g e r m i n a t e  a t  r o o m  t e m p e r a t u r e  (23~ Ger-  
m i n a t e d  peas  were t a k e n  a t  i n t e rva l s  f rom 0 to 100 h 
and  e x t r a c t e d  w i t h  80% alcohol  for  t h e  ana lys i s  of ind iv i -  

dua l  free sugars  b y  a q u a n t i t a t i v e  p a p e r  c h r o m a t o g r a p h i c  
m e t h o d  5, n 

I t  was  obse rved  (Figure) t h a t  t he  decrease  in  t h e  
abso lu t e  a m o u n t  of s t achyose  a n d  raf f inose  is accom-  
p a n i e d  b y  a co r re spond ing  increase  in  sucrose d u r i n g  
g e r m i n a t i o n  of pea  seeds. The  a m o u n t  of t h e  on ly  r educ ing  
hexose  (glucose) m o n i t o r e d  he ld  c o n s t a n t  a t  0.5-1.0 
mg/gra in .  F r u c t o s e  and  ga lac tose  were  obse rved  in t r ace  
a m o u n t s  only. 

A p p a r e n t I y  ~-galaetos idase  a n d  ga lac tok inase  sys t ems  
were v e r y  ac t ive  a t  t h e  ea r ly  s tages  of g e r m i n a t i o n  of 
pea  seeds a n d  reversed  t h e  t r a n s g a l a c t o s y l a t i o n  r eac t ion  
of t h e  r ipen ing  process  of peas.  Therefore ,  s t a chyose  a n d  
raf f inose  were h y d r o l y z e d  to galac tose  a n d  sucrose, a n d  
t he  l i be r a t ed  galac tose  was c o n v e r t e d  r ap id ly  in to  t h e  
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o the r  me tabo l i t e s .  I t  is i n t e r e s t i ng  to no te  t h a t  on ly  
ga lac tose  l i be r a t ed  f rom t h e  reserve  o l igosacchar ides  
ac t ive ly  p a r t i c i p a t e d  in  t h e  m e t a b o l i c  processes  of ger- 
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Changes in concentrations of pea seed oligosaccharides during ger- 
mination. 

m i n a t i n g  pea  seeds, whi le  sucrose d id  not .  On t he  o t h e r  
h a n d ,  sucrose  is r epo r t ed  to  be  ut i l ized r ap id ly  d u r i n g  
g e r m i n a t i o n  process  of soybeans  ~~ 

These  resul t s  ind ica te  t h a t  e -ga lac tos idase  is t h e  m a j o r  
ac t ive  e n z y m e  sys t em in pea  seeds in t h e  process  of 
u t i l i za t ion  of reserve  o l igosacchar ides  a t  t h e  ear ly  s tage  
of ge rmina t ion ,  and,  therefore ,  i t  caused  t he  ol igosaccha-  
r ides of the  ra f f inose  f a m i l y  to decrease  in concen t r a t i on ,  
a n d  free sucrose c o n c e n t r a t i o n  is to  increase.  

Zusammenfassung. Bei  b i o c h e m i s c h e n  U n t e r s u c h u n g e n  
wXhrend der  K e i m u n g  v o n  Pisum sativum w u r d e n  Ver-  
~inderungen im G e h a l t  yon  freien Zucke rn  b e o b a c h t e t .  
e -Ga lak tos idase  is t  das  a k t i v s t e  E n z y m  u n t e r  den  ver-  
sch iedenen  E n z y m s y s t e ~ e n  de r  E rbsen ,  d ie  im Anfangs-  
s t a d i u m  der  K e i m u n g  Rese rvezucke r  ve rwer ten ,  wobei  
die K o n z e n t r a t i o n  de r  Ol igosacchar ide  a b n i m m t ,  w/ ih rend  
die jenige yon  Saccharose  eine S te ige rung  erf~thrt. 
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On the Nature  of Ca lc ium P h o s p h a t e s  in Ur inary  Calculi  

A m o n g  t h e  subs t ances  occur r ing  m o s t  c o m m o n l y  in 
u r i n a r y  calculi,  ca lc ium p h o s p h a t e s  are, a long  w i t h  
ca l c ium oxata tes ,  t h e  ones  found  m o s t  f r e q u e n t l y  ( thus,  
in our  r e c e n t  s t u d y  of some 120 h u m a n  urolJ ths  f rom 
Macedon ia  (Yugoslavia)1,  we h a v e  found  ca lc ium phos-  
p h a t e s  in  a l m o s t  ha l f  of t h e  i n v e s t i g a t e d  stones) .  Desp i t e  
th i s  fact ,  however ,  t he  t r u e  chemica l  n a t u r e  of t h e  cal- 
c ium p h o s p h a t e  c o n s t i t u e n t s  is dif f icul t  to  de te rmine ,  
m a i n l y  because  t h e y  a p p e a r  to  be  poor ly  c rys ta l l ized  
a n d  are, moreover ,  f o u n d  a l m o s t  a lways  in a n  i n t i m a t e  
m i x t u r e  w i t h  ca lc ium oxa la tes  ( a p p a r e n t l y  as a resu l t  
of e p i t a x i a l  o v e r g r o w t h  2). H a v i n g  a l o n g - s t a n d i n g  i n t e r e s t  
in t h e  I R - s p e c t r o s c o p y  of c a l c i u m  p h o s p h a t e s  3-5, we 
emp loyed  t h i s  t e c h n i q u e  in a n  a t t e m p t  to  solve, a t  l eas t  
pa r t l y ,  t h i s  i n t e r e s t i ng  p rob lem.  

Materials and method. T he  I R - s p e c t r a  ( recorded of K B r  
pressed  discs on  a P e r k i n - E l m e r  521 I n f r a r e d  Spectro-  
p h o t o m e t e r )  of t he  calcul i  were c o m p a r e d  w i t h  t h e  
spec t ra  ( recorded b y  us or publ i shed)  of t h e  c o m m o n  s tone-  
fo rming  c o m p o u n d s .  Ar t i f ic ia l  m i x t u r e s  of some ca lc ium 
p h o s p h a t e s  ( c a rbona t oapa t i t e ,  h y d r o x y a p a t i t e ,  oc taca l -  
c i u m  p h o s p h a t e )  w i t h  ca lc ium oxa la te s  were  p r e p a r e d  
and  t h e i r  spec t r a  also recorded.  P a r t i c u l a r  a t t e n t i o n  was  
pa id  to  t h e  750-500 Cm -1 reg ion  in wh ich  t he  a b s o r p t i o n  
b a n d s  are  r e l a t ive ly  s h a r p  (cf. Figure)  a n d  t h e i r  fre- 
q u e n c y  can  t h u s  be  m e a s u r e d  w i t h  a r a t h e r  h i g h  accuracy .  
Q u a l i t a t i v e  chemica l  t e s t s  were  also pe r fo rmed .  

Results and discussion. Tile ana lys i s  of t he  spec t r a  
showed  t h a t  t h e  ca lc ium p h o s p h a t e  c o n s t i t u e n t  of t he  
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~equency cm -] 

I R-spectra of (a) an artificial hydroxyapatite - Ca oxalate mixture; 
(b) an artificial carbonate-apatite - Ca oxalate mixture; (e) an arti- 
ficial octacalcium phosphate - Ca oxalate mixture; (d) a calculus 
which does not contain carbonate-apatite. 


