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A method  of es t imat ion  of 2-deoxyribose 

I t  h a s  been  p roposed  t h a t  m a l o n a l d e h y d e  (propanedial)  is fo rmed  du r ing  t he  ox ida t ion  of 2-deoxy-  
suga r s  by  per ioda te  1-4. Recent ly ,  2 - th iobarb i tu r ic  acid (2- th io-4 ,6-d ioxypyr imidine)  h a s  been 
employed  as a r e agen t  for ident i f ica t ion of malonaldehydeS,  e. 

I n  th i s  l abora tory ,  h igh ly  sens i t ive  ana ly t ica l  p rocedures  for 2 -deoxysuga r s  h a v e  been 
developed 7 wh ich  are based  upon  per ioda te  ox ida t ion  and  s u b s e q u e n t  e s t ima t ion  of the  resu l t ing  
m a l o n a l d e h y d e  wi th  2- th iobarb i tu r ic  acid. Th i s  repor t  descr ibes  the  e s t ima t ion  of 2-deoxyribose.  

To 3.5 ml  of an  a q u e o u s  so lu t ion  con ta in ing  o.2-12.  5 / , g  of 2-deoxy-D-ribose*,  in a t es t  tube,  
add  o. 5 ml  of a solut ion of o . o 2 5 M  periodic acid in o . I 2 5 N  sulfuric  acid and  mix  well. Af te r  
2o rain a t  r oom t e m p e r a t u r e ,  t he  m i x t u r e  is s h a k e n  m o m e n t a r i l y  wi th  i .o  ml  of a solut ion of 
i .o  g of s o d i u m  arseni te  dissolved in 5 ° m l  o . 5 N  HC1. Af ter  2 min ,  an  a l iquot  of I.O ml, or  less, 
of t he  resu l t ing  so lu t ion  is t r ans fe r red  to a 15 × 125 m m  tes t  t u b e  con ta in ing  2.0 ml  of aqueous  
0.6 % 2- th iobarb i tu r ic  acid** (ad jus ted  to p H  2.o us ing  i . o N  N a O H  and  i . o N  HC1). The  v o l u m e  
is b r o u g h t  to 3.o ml  a n d  t he  con t en t s  of t he  t u b e  are  mixed .  A b lank  is p repared  b y  mix ing  2.o ml  
of t he  th ioba rb i tu r i c  acid r eagen t  wi th  i .o  ml  dist i l led 
wate r .  The  t ubes  are  f i t ted wi th  t ea r -d rop  condensers  
and  i m m e r s e d  in a boil ing wa te r  b a t h  for 2o min .  
Af ter  cooling in t a p  wa t e r  a t  r o o m  t e m p e r a t u r e  for 
z rain, t he  i n t ens i t y  of t he  p ink  so lu t ion  is m e a s u r e d  
a t  532 m/~ wi th  a B e c k m a n  D U  Spec t ropho tomete r .  

The  color is s table  for a t  leas t  one hour .  The  
abso rp t i on  s p e c t r u m  (Fig. I), ob t a ined  wi th  a W a r r e n  
recording spec t ropho tome te r ,  is in a g r e e m e n t  wi th  
spec t r a  repor ted  by  o the r  workers  for t he  condensa -  
t ion  p roduc t  of m a l o n a l d e h y d e  and  2- th iobarb i tu r ic  
acidS, °. The  opt ical  dens i t y  was  p ropor t iona l  to con- 
c en t r a t i on  up  to  a t  leas t  2. 5 # g  2-deoxy-D-r ibose/ml .  

Ma lona ldehyde  bis-bisulfi te,  s o d i u m  sal t  s was  
ut i l ized in s tud ies  d e m o n s t r a t i n g  t he  comple te  con- 
vers ion  of 2 -deoxy-n- r ibose  to m a l o n a l d e h y d e ;  the  
l a t t e r  was  found  to be s table  in t he  excess  of per-  
ioda te  in t he  above  p rocedure  7. 

The  charac te r i s t i c  s p e c t r u m  (Fig. i) ha s  also 
been der ived  f rom a l iquots  of 5 % tr ichloracet ic  acid 
(TCA) h y d r o l y s a t e s  of commerc i a l  p r epa ra t i ons  of 
deoxyadenos ine***  and  h i gh l y  po lymer ized  s a l m o n  
deoxyr ibonucle ic  acid (DNA)* by  hea t i ng  a t  9 o ° C  
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Fig. I. Visual  spec t ra  of p roduc t s  ob- 
t a ined  by  h e a t i n g  per ioda te  reac t ion  
m i x t u r e s  wi th  2- th iobarb i tur ic  acid. 
A = 2.o # g  2-deoxyr ibose  ; B = 2.o p g  

deoxyadenos ine ;  C = 4 ° p g  DNA.  

for 15 rain pr ior  to ana lys i s  9. T he  abso rbency  a t  532 m/~ for t he  deoxyadenos ine  sample  accoun t s  
for a 96 % recovery  of deoxyr ibose .  The  smal l  ab so rbency  for t he  D N A  sample  is a reflection of 
i ncomple te  hyd ro lys i s  by  TCA. 

F u r t h e r  s tud ies  on t he  appl ica t ion  of th i s  p rocedure  for t he  e s t ima t i on  of 2 -deoxysuga r s  
in va r ious  biological ma te r i a l s  are in progress .  
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* Ob ta ined  f rom M a n n  Resea rch  Labora tor ies ,  Inc. ,  N.Y.C.  
** A 3 % solu t ion  of 2 - th iobarb i tu r ic  acid ( E a s t m a n  K o d a k  Co., Roches ter ,  N.Y.) in h o t  water ,  

is percola ted  t h r o u g h  a c o l u m n  of W o e l m  acid a l u m i n u m  oxide (ac t iv i ty  grade  I) a n d  al lowed 
to crystal l ize  a t  r oom t e m p e r a t u r e .  T he  whi te  r ec t angu la r  c rys ta l s  (C4H4N~SO 2. I ~ H z O  ) are 
w a s h e d  wi th  cold wa te r  a n d  air-dried.  

* * *  Obta ined  f rom Cal i fornia  F o u n d a t i o n  for Biochemical  Research ,  Los  Angeles,  Calif. 


