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ABSTRIlCT 

A new absorptiome trio procedure for the de terminstian 

of purine nucleoaidee im pharmaceutical formulations is presan 

ted, based on the reaction of purine nucleosides wilh a mine- 

ral acid-containing phloroglucinol solution. Absorbance rea- 

dings at 558 nm obey Beer's l a w  wi'bhh tihe Concentration range 

from 2.00 ilo 21.00 pg mL-I (guanosine). The method is operatio 

nally simple, precise, and selective. A ohemicsl mechanism im 

proposed ,, 
INTRODUCTION 

Most of %he known chemical methods f o r  t h e  absorptio 

metric determination of purine nucleosides are based on chromo 

2 1 2 7  
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2128 F A B R E G A S  AND C A S A S S A S  

genic react ions which depend on t h e  ahemical propert ies  osf %he 

carbohydrate fragment o f  t h e  moleoule (1-3) . 
I n  this publication, a new absort iometr ic  method f o r  

the determination o f  purine nucleoeidea is presented. The pro- 

cedure, which is  sens i t ive  and operat ional ly  simple s ince i t  

does not require  any chemioal treatment p r i o r  to  I h e  chroma@ 

n i c  reaction, i s  based on the heat ing t h e  sample compound w i t h  

a so lu t ion  of phloroglucinol, i n  mikleral aaid a t  1OOQC. The f u r  

furaldehyde produced by- the acid h y d r o l y s i s  of t h e  purine nu- 

c leosides  oondenses d i r e c t l y  with phloroglucinol, y i e ld ing  a 

po3yoyclic dibeneopyraa chromophore 

t e  s e l e c t i v i t y  for the prac t ioa l  analysis of purine nusleosi- 

des (pyrimidine nucleosides do not  i n t e r f e r e )  and does not  r e  

quire  sophis t icated equipment. 

The method h a s  an adequa- 

E’XPFRIME’NTAL 

Reagents 

A I ~  reagents ( ana ly t i ca l  grade) used as so lvents  and 

i n  the preparation o f  the so lu t ions  were obtained from P.Mer& 

A,G. (Darmstad, West Germany). The purine nuoleoside wed (gua 

nosine and inosina) were a l s o  from E. Merok. 

He agent Solution 

The reagent solu-bion used aontains 0.3o”jd phlozoglu- 

uinol i n  aproximataly 0.92 M hydroehloric acid,  and is prepa- 

red by mixing wncentrated hydxochloric acid (10 mL) , g lao ia l  

a c e t i o  acid (110 mL), and a rnethanol%a 5$ phlorogluoiml dihy 

b e t a  s o l u t b n  (10 mL) .. This solutiom musB ba used only when1 

f reehly  prepared. 
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SELECTIVE SPECTROPHOTOMETRIC DETERMINATION 2 1 2 9  

Equipmanti 

Beckman (ACTA 111) double-beam speotrophottometer, 

with 1.0 cm fused s i l i c a  mlls. 

E l e o t r i c a l l y  heated water bath,  thermostated tb + - 
0 rlQ c, 
Method - 

An aqueous so lu t ion  (2.0 mL) of the purine nucleosi  

de is t ransfer red  t o  a 10 mL volumetrio flask; reagent so lu r  

t i o n  (5-0 mL) is  added and t h e  contents a r e  well mixed. The 

flask, well stoppered, is maintained im a Boil ing water bath 

f o r  exact ly  t h e  recommended t i m e  (Tabla I). It is tihen inmer- 

sed f o r  one minute i n  an ice-water bath tm stmp the r6actt;lon 

and $0 br ing  the oontents Ilu mom temperature. F ina l ly  it is 

made up tm ihe volume uihh unheated reagent solu-bion. The ab- 

eorbanos o f  t h i s  soluPioni is measured at the wavelengh% of 

m a x i m  absorplzion (Table I) in a 1.0 an fused sil ica cel l ,  

againet  a referenoe sample obtained by subject ing d i s t i l l e d  

water (2.0 mL) tto a e  same procedure. 

RESULTS AND DISCUSSION 

The ohromgonis reacMon KiIh philoroglucinol i a  only 

possible  wi%h Qompomds oontaining a furan-like group, since 

its presence is mitical for %he amondensation s t e p  o f  %he pro- 

c0dure. 'Ilh oxygen heternstom o f  these mmpounds is  linked .It0 

carbon a-homs w h i o h ,  in  most cases, are  bonded to  an hydrow 

group in order t o  allow %he dehydration step.  

The mechanism f o r  t h i s  reac t ion  w i t h  the pu r in i c  nu- 

oleosides follows a cbomplez  path t h a t  includes an i n i t i a l  aoid 

hydrolysis of 4ihe s t r u a W m  with a subsequent mult is tep dshy- 
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2130 FABREGAS AND CASASSAS 

0 1-1 0 I i  

I -I 

. .  
0 1-1 0 1-1 

Q 1-1 

0 1-1 0 1-1 0 1-1 0 1-1 

0 1-1 01-1 

dration of  the resultant ribose going r i s e  to furfuraldehyde 

( F i g .  l) ,  and terminates with the mndensation of  t h i s  oom- 

pound with phlorogluoinol to  y i e l d  a dibenzopyrane derivative 

( F i g .  2). This l a s t  etep is fao i l i ta ted  by the awolutr  eymme 

try i n  the phlorogluainol moleoule and the resultant h i& aotd- 

vating e f f e o t  on its ncm-aubsDi.tuted oarbon atom. 
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SELECTIVE SPECTROPHOTOMETRIC DETERMINATION 2131 

okli(l-, 0 Ii 

0% / c-\ (“) / + (p*o - ,OC’& 

/ 
0 1-1 I i  0 0 1-1 01-1 0 1-1 

1-1 / /  
0 1-1 

I -I 

Pig. 2 

Analysis o f  Guanosine and Inosine 

Aqueous guanosine or inosine so lu t ions  prooessed i n  

t h i s  method develop an intense colour, which is  s t rongly dapen 

dent on the duration o f  the heating period. The corresponding 

spectra show tuo absorption banda, with maxima at the waveleng 

t h s  rcroordsid i n  Tabla I for each nualaoaida. 

Several s e r i e s  o f  standard so lu t ions  w n t a i n i n g  gua- 

nosine o r  inosine within tihe Qonoentration ranges shown i n  Ta- 

bile I, were used ho Gzheok adherence t o  Beer’s l a w ,  a t  %ho wave 

lengths o f  m a x i m u m  absorptdon. The oonoentration rangee of op 

. b i m u m  aociuracy were obtained from Ringborn’s graph8 (4) i n  a c m  

dance w i t h  standard pract ice .  
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2132 FABREGAS AND CASASSAS 

ANALYTICAL CONDI'DIONS AND APPLICABILITY RANGE. 

Nuclaoaida Heating Wave Bear 'B Ringborn ' 8  

t h e  lenght i n t e rna l  i n t e r v a l  

(min) (nm) ( M X ~ O - ~ )  (pg/mL) 

Guanosine 30 450 2.01-15.4 15.6- 43-5 

I 1  30 558 2.01-21.0 12.3- 430.8 

Inosine 20 456 io.p-47.2 52.2-102.1 

I1 20 558 10.9-47.2 40.4-102.1 

Good agreement was found i n  a l l  cases over the stu- 

died ranges.When analysed by a least-squares procedue ,  tihe 

da ta  f i t t e d  e t r a igh t  l i n e s  whose parameters a re  given i n  Table 

II,, and gave very good oor ra la t ion  ooef f ic ian ts  (signifiant to  

a P = 0.001 l eve l  ( 5 ) ) .  

The ooeff ioient  o f  var ia t ion  o f  tihe ana ly t i ca l  re- 

s u l t s  w a s  i n  a l l  oases lesls than 0.8% (Table I n )  and shows 

thr eru i tab i l i ty  of the method for noutina r ep l i ca t e  analysis.  

SelectivAty o f  the reac t ion  

In t h i s  study, t h e  pyrimidine nucleosides were very 

r e s i s t a n t  to  undergo tihe colour-forming reac t ion  with t h i s  low 

ao id i ty  phloroglucbol  reagent solut ion,  presumably due t o  the 

grea te r  res is tanoe o f  t h e i r  N-C; bonds t o  ac id  hydrolysia (6) .  

For t h i s  reason t h e  in ta r femnoe  oaused by the presence o f  py- 

rimidine nuoleosidea i n  purine nuoleoside so lu t ions  (at  equal 

weigth) s i g n i f i e s  a r e l a t i v e  e r r o r  of l e s s  than 1.W~. Further 
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SELECTIVE SPECTROPHOTOMETRIC DETERMINATION 2133 

T A B D E  I1 

CALIBUT I O N  DATA 

Nuoleoside Wave Number Correl. Slope In te rcept  

lenghti o f  Coef. (&/AM) (A) 

(run); r e s u l t s  

Guanosins 450 10 0.998 1,440 -0.026 

11 558 14 0.997 1,187 0.146 

Inosine 456 9 0.998 504 0.015 

I1 9 0,995 602 0.317 558 

T A B L E  I11 

RFPLICATE ANALYSIS DATA. 

Nucleosi.de Wave Number Nominal Found Standard Coef. o f  

lenght o f  (pg/mL) (pg/mL) Deviation Variation 

(&m) r e s u l t s  (w/mL) ( %) 
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2134 FABREGAS AND CASASSAS 

s t u d i e s  o f  the a n a l y s i s  o f  pyrimidine nuoleosides  u s i n g  mora 

ooncentrated phlorogluoinol s o l u t i o n s  with a h igher  mineral  

a o i d i w ,  are i n  progress,  
The w e l l - e s t a b l i s h e d  s e l e c t i f f i t y  o f  the phloxogluci- 

no1 r e a c t i o n  for oornpounds whioh hydrolyze t o  s u b s t i t u e d  furan 

der iva t ive6  allows t h e  de t e r m h a t i o n  o f  purine nuoleosides  i n  

a v a r i e t y  of samples. I n  particular t h e  reacMon h a s  been 

shown t o  be valid for t h e  q u a n t i t a t i v e  a n a l y s i s  o f  ljhese aom- 

pounds in mmplex galen ioa l  mixtures,  s i n c e  t h e  r e su l t s  ahow 

t h a t  there is  no i n t e r f e r e n c e  from moat o f  tihe u s u a l  oomponents 

o f  ger ia t r ic?  formulat ions,  suoh as pyridoxine d e r i v a t i v e e ,  py 

r i d i n o l ,  n i o o t i n i c  aoid,  ox xanthynol derivatives. 

Nei ther  do inorganicr salts show any i n t e r f e r e n c e  

with the chromogenic reac t ion .  

CONCZUS ION 

Operational s i m p l i c i t y ,  88 l e  o t i v l t y  , s e n s i  t iv i ty  
-5 

(10 

t a b l e  for the  rap id  and a c m r a t e  detarminat ion of purine nucleo 

s ides  and i n  a d d i t i o n ,  it does n o t  r e q u i r e  sophis-bicsted equip 

ment . 

M) and preois ion  mmbine t o  make t h e  new method most su i -  

REF'ERENCES 

(1) T. Pederson. ANAL. BIOCHEM., 28, 35 (1.969) 

( 2 ) ~  p a F ,  Blackmore and J.3. Willims. INTO J. BIOCHEM., 5, 343, 

( 1 ~ 9 7 4 )  

( 3 )  M. Kamali and H. Manhouri. CLIN.. CHEM., 15, 390 (1.969). 

(4)  A. Ringborn. Z. ANAL. CHEM.,  115, 239 (1,939). 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



SELECTIVE SPECTROPHOTOMETRLC DETERMINATION 2135 

( 5 )  R . L  Fisoher snd F. Yatea. STATISTICAL TABUS, Longman, 

Edinburg ( 1.974) 
( 6 )  A. Lo, E. Shefter and T.G, Coohran. J. PHARM. SCI., 64, 

1707 ( 10.975) 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


