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ISOLATION AND DETERMINAI ION OF TRACE LEVELS 
OF D-ARABINO-2-HEXOSULOSE (D-GLUCOSONE) BY 

MICROCOLUMN, THIN LAYER AND HIGH PERFORMANCE 
LIQUlO CHROMATOGRAPHY 

A l b e r t  K. Athnasios 
Corporate Technology, Nabisco Brands, I nc .  

15 R ive r  Road, Wi l ton,  Connecticut 06897 

ABSTRACT 

L i q u i d  chromatographic methods have been developed f o r  t he  
i s o l a t i o n  and de terminat ion  o f  D-glucosone a t  nanogram and 
sub-nanogram l e v e l s .  D-glucosone i s  separated from complex 
matr ices by reverse phase column chromatography (RPCC)  and 
reacted w i t h  2.4-dinitrophenylhydrazine t o  y i e l d  D-glucosone- 
bis-2,4-dinitrophenylhydrazone (bis-DNP). The l a t t e r  compound 
i s  analyzed by normal phase t h i n  l a y e r  chromatography (TLC) and 
by normal phase h igh  performance l i q u i d  chromatography (HPLC). 
V i s u a l i z a t i o n  of  bis-DNP on t h i n  l a y e r  p la tes  i s  enhanced by 
spraying w i t h  an a l c o h o l i c  a l k a l i  reagent whereby concentrat ions 
as low as 50 ng D-glucosone can be detected. HPLC o f f e r s  a 
h i g h l y  s e n s i t i v e  and s p e c i f i c  method f o r  t he  q u a n t i t a t i o n  o f  
bis-DNP and concent ra t ions  as low as 500 pg D-glucosone are  
detected a t  a wavelength o f  436 nm. The HPLC ana lys i s  fo l l ows  
the  Beer-Lambert law a t  436 nm w i t h  a p r e c i s i o n  ( r e l a t i v e  
standard dev ia t i on )  o f  5.1%. 4.5%. 4.2%, 3.9% and 2.4% a t  5, 10. 
15, 20 and 25 ng r e s p e c t i v e l y  o f  standard D-glucosone. 

INTRODUCTION 

I n  s p i t e  o f  t h e  i nc reas ing  i n t e r e s t  i n  0-glucosone, t h e  key 

in te rmed ia te  i n  t h e  process o f  conversion o f  D-glucose t o  

D-fructose, t h e r e  i s  a t  present no method f o r  i t s  de terminat ion  

a t  t race  l e v e l s .  A c o l o r i m e t r i c  method i n v o l v i n g  the  r e a c t i o n  

o f  0-glucosone w i t h  t r i p h e n y l t e t r a z o l i u m  c h l o r i d e  has been 
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1992 ATHNAS I0 S 

r e p o r t e d .  Such method s u f f e r s  f r o m  i n t e r f e r e n c e  o f  D-glucose, 

0 -g lucon ic  a c i d  and o t h e r  reduc ing  compounds ( 1 ) .  A gas 

chromatographic  method i n v o l v i n g  t h e  a n a l y s i s  o f  0-glucosone 

t r i m e t h y l s i l y l  d e r i v a t i v e  has a l s o  been r e p o r t e d ,  b u t  i t  i s  t i m e  

consuming s i n c e  r i g o r o u s  removal of  wa te r  f r o m  t h e  samples i s  

r e q u i r e d ,  and q u a l i t a t i v e  a t  b e s t  owing t o  t h e  h e a t  l a b i l i t y  o f  

t h e  formed d e r i v a t i v e  (1 ) .  A t h i n  l a y e r  chromatographic  method 

has been r e p o r t e d  f o r  t h e  s e p a r a t i o n  o f  hyd roxyca rbony l  com- 

pounds as t h e i r  2.4-dinitrophenylhydrazone d e r i v a t i v e s  f r o m  

complex m i x t u r e s  ( 2 ) .  However, such s t u d y  was p u r e l y  q u a l i -  

t a t i  ve. 

A h i g h  per formance l i q u i d  chromatographic  method has been 

r e p o r t e d  f o r  t h e  a n a l y s i s  o f  D-glucosone ( 1 ) .  The a u t h o r s  used 

a u-Bondapak c a r b o h y d r a t e  a n a l y s i s  column (Waters Assoc ia tes ,  

M i l f o r d ,  MA, U.S.A.) and a m o b i l e  phase o f  aqueous a c e t o n i t r i l e  

b u f f e r e d  w i t h  po tass ium phosphate (pH 6.0). D e t e c t i o n  i s  

achieved u s i n g  b o t h  a r e f r a c t i v e  i ndex  d e t e c t o r  ( R I )  and a U.V. 

absorbance d e t e c t o r  a t  192 nm. The minimum d e t e c t a b l e  q u a n t i t y  

o f  D-glucosone i s  20 ug u s i n g  R I  d e t e c t i o n .  and 0.1 ug u s i n g  

U.V. d e t e c t i o n  a t  192 nm. However, t h e  use o f  l o w e r  UV 

d e t e c t o r s  t o  m o n i t o r  t h e  a b s o r p t i o n  due t o  t h e  ca rbohydra te  

ca rbony l  groups r e q u i r e s  t h a t  g r e a t  c a r e  be t a k e n  t o  ensure t h e  

p u r i t y  o f  s o l v e n t s  used as t h e  m o b i l e  phase and t h e  chance o f  

i n t e r f e r e n c e  f r o m  t r a c e  l e v e l s  o f  contaminants  i s  i nc reased  ( 3 ) .  

The p r e s e n t  s t u d y  was under taken t o  deve lop  r a p i d  procedures 

f o r  t h e  r o u t i n e  d e t e r m i n a t i o n  o f  t r a c e  l e v e l s  o f  D-glucosone i n  

complex b i o l o g i c a l  m a t r i c e s .  D-glucosone i s  i s o l a t e d  and 

p u r i f i e d  by  RPCC and c o n v e r t e d  t o  i t s  bis-DMP d e r i v a t i v e  wh ich  

i s  subsequent ly  ana lyzed  b y  TLC and HPLC. The a p p l i c a t i o n  o f  

b o t h  techn iques  a l l o w s  t h e  r a p i d  a n a l y s i s  o f  a l a r g e  number o f  

samp les r fo r  D-glucosone c o n t e n t .  

MATERIALS AND METHODS 

APPARATUS 

Sample c l a r i f i c a t i o n  k i t s ,  aqueous and o r g a n i c .  (Waters 

Assoc ia tes ,  M i l f o r d ,  MA, U.S.A.) 
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D-ARABINO-2-HEXOSULOSE 1993 

Solvent c l a r i f i c a t i o n  k i t .  (Waters Associates) 

M i l l i p o r e  f i l t e r s  (o rgan ic ) ,  type FH w i t h  pore s i z e  0.45 um. 

( M i l l i p o r e  Corporat ion.  Bedford, MA, U.S.A.) 

Reverse phase C18 SEP-PAK Cartr idges. (Waters Associates) 

U.V. - V i s i b l e  Spectrophotometry - Hewlet t  Packard Model 

8450A U V / V l s  spectrophotometer moduled w i t h  Hewlet t  Packard 

Model 72258 P l o t t e r .  

TLC apparatus - 9-1/8" x 11-1/2" x 3-7/8" developing chamber 

High r e s o l u t i o n  precoated TLC p la tes  - SilG-25HR. 20 x 20 

cm. (Brinkmann Instruments,  Inc., Westbury, NY, U.S.A.) 

Aeresol spray u n i t  and asp i ra to r .  (Brinkmann Instruments,  

Inc . )  

High performance l i q u i d  chromatograph (Waters Associates) 

equipped w i t h  Model 6OOOA so lvent  d e l i v e r y  system, U6K septum- 

l ess  i n j e c t o r ,  dual  channel Model 440 absorbance de tec to r  w i t h  

f i l t e r s  f o r  436 nm and 405 nm, a n a l y t i c a l  5u P a r t i s i l  S i l i c a  

Column - 4.6m I D  x 25 cm - (Whatman, Inc., C l i f t o n ,  NJ, U.S.A.) 

and Omniscribe dual  pen, l o " ,  10 mv recorder (Houston I n s t r u -  

ments, B e l l a i r ,  TX, U.S.A.) 

For completely automated r o u t i n e  ana lys i s  the  l i q u i d  

chromatograph i s  equipped w i t h  a Waters WISP Model 7108 

automated sample i n j e c t o r ,  a Waters Model 720 System C o n t r o l l e r  

and a Waters Model 730 Data Module. 

REAGENTS 

w i t h  cover. 

A l l  reagents and so lvents  were o f  a n a l y t i c a l  reagent ( A R )  

grade. Unless o therw ise  spec i f ied .  the  water used was double 

deionized. 
Dichloromethane, anhydrous methanol, d i s t i l l e d  i n  g lass  

(Burdick i Jackson, Muskegon, MI, U.S.A.). 

E thy l  ace ta te  (F i she r  S c i e n t i f i c ,  F a i r  Lawn, NJ. U.S.A.) 

E thy l  a lcoho l ,  95%. 

Sodium s u l f a t e ,  anhydrous. 

Sodium hydroxide. p e l l e t s .  
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Methanolic sodium hydroxide so ln .  - prepared by d i s s o l v i n g  

2 g sodium hydrox ide  i n  10 m l  water and d i l u t i n g  the  r e s u l t i n g  

s o l u t i o n  t o  a volume o f  100 m l  w i t h  anhydrous methanol, fo l lowed 

by thorough mix ing .  

S u l f u r i c  ac id ,  conc. 

2,4-Dinitrophenylhydrazine-DNPH (Eastman Kodak Co., Roches- 

t e r ,  NY, U.S.A.). 

DNPH d e r i v a t i z i n g  reagent - prepared by adding 2 m l  conc. 

s u l f u r i c  a c i d  t o  0.4 g DNPH i n  a 25 m l  Erlenmeyer f l a s k  w i t h  

s w i r l i n g  o r  s t i r r i n g  u n t i l  s o l u t i o n  i s  complete. To the  

r e s u l t i n g  warm s o l u t i o n  10 m l  o f  95% e t h y l  a lcoho l  a re  added 

down the  s ides  o f  t he  f l ask ,  mixed and kept  t i g h t l y  covered when 

no t  i n  use. 

D-glucosone - Synthesized by the  Biochemistry Department, 

Nabisco Brands, Inc., Wi l ton,  CT. U.S.A., p u r i f i e d  by 

micro-column reverse phase chromatography o f  i t s  aqueous 

s o l u t i o n  on C18 SEP-PAK ca r t r i dges ,  d r i e d  under vacuum and 

kept f rozen when n o t  i n  use. 

Authent ic standard D-glucosone - bis-2.4-dinitrophenylhydra- 

,zone (bis-DNP) - i s  prepared by r e a c t i n g  p u r i f i e d  D-glucosone 

w i t h  an excess o f  DNPH d e r i v a t i z i n g  reagent a t  room temperature 

f o r  one hour. The r e s u l t i n g  orange p r e c i p i t a t e  i s  f i l t e r e d ,  

washed w i t h  water and r e c r y s t a l l i z e d  from 95% e t h y l  a lcoho l  t o  

g i ve  yellow-orange c rys ta l s ,  m.p. 258°C ( l i t e r a t u r e  257-258°C). 

A n a l y t i c a l  m ic roana lys is  o f  the  bis-DNP was performed by 

Ga lb ra i th  Laborator ies,  Knoxv i l le ,  TN. U.S.A. Found: C 40.22%. 
H 3.39%. N 20.77%; ca l cu la ted  f o r  C18H18N80,2: C 40.16%. 

H 3.37%. N 20.81%. 

P u r i t y  of t he  bis-DNP d e r i v a t i v e  Is a d d i t i o n a l l y  checked by 

t h i n  l a y e r  and h igh  performance l i q u i d  chromatography o f  i t s  

d i l u t e  methanol ic so lu t i on .  The b i s -con f igu ra t i on  I s  confirmed 

by t r e a t i n g  i t s  d i l u t e  s o l u t i o n  o r  spraying TLC chromatograms 

w i t h  methanolic sodium hydroxide s o l u t i o n  whereby a v i o l e t  c o l o r  

i s  obtained ( 4 ) .  High performance l i q u i d  chromatography us ing  

dual  absorbance de tec t i on  a t  436 nm and 405 nm g ive  peaks having 
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D-WINO-2-HEXOSULOSE 1995 

the  absorbance r a t i o  A43b/A405 = 1.05. This value i s  used 

i n  a d d i t i o n  t o  r e t e n t i o n  t imes t o  con f i rm  the  i d e n t i t y  and 

p u r i t y  o f  t he  glucosone-bis-DNP peak i n  the ana lys i s  o f  n a t u r a l  

i s o l a t e s  (5 ) .  

Standard-bis-DNP so lu t i ons  - Standard so lu t i ons  o f  bis-DNP 

a r e  prepared i n  methanol or e t h y l  acetate t o  have a 0-glucosone 

equ iva len t  concent ra t ion  o f  1, 2, 3. 4, and 5 u g h 1  f o r  HPLC 

ana lys i s  and 10 u g h 1  f o r  TLC ana lys is .  

TLC developing so lvent  - Oichloromethane and methanol (95 + 
5) V / V .  Prepare f resh  d a i l y .  

HPLC mobi le phase - Dichloromethane and methanol (95 + 5) 

V / V .  F i l t e r  t h e  dichloromethane so lvent  using the  so l ven t  

c l a r i f i c a t i o n  k i t  f i t t e d  w i t h  an organic f i l t e r .  Degas the  

f i l t r a t e  thoroughly by s w i r l i n g  f o r  about 5 minutes w h i l e  under 

vacuum. F i l t e r  t he  methanol so lvent  the  same way. Using the  

degassed solvents,  prepare a 5% s o l u t i o n  V/V o f  methanol i n  

dichloromethane. F i l t e r  and degas the  r e s u l t i n g  s o l u t i o n  f o r  

about 2 minutes. 

PROCEDURE 

I s o l a t i o n  o f  D-glucosone: 

S o l i d  Samples - Weigh 1 g sample i n t o  a 100 m l  g lass  

stoppered Erlenmeyer f l ask .  Add 50 m l  methanol, secure stopper 

w i th  masking tape, a g i t a t e  30 minutes on a w r i s t  a c t i o n  shaker 
a t  room temperature. F i l t e r  through Whatman No. 4 f i l t e r  paper, 

r i n s e  the f l a s k  w i t h  3 x 10 m l  po r t i ons  methanol, passing the  

methanol washings through f i l t e r  paper. C o l l e c t  methanol 

e x t r a c t  and washings i n  a 100 m l  volumetr ic f l a s k ,  make up t o  

volume w i t h  methanol, stopper and m i x  thoroughly.  Evaporate 50 

m l  o f  methanol e x t r a c t  t o  dryness under vacuum a t  room 

temperature. Redissolve res idue i n  1 m l  water and sub jec t  t o  

reverse phase column chromatography (RPCC). 

B i o l o g i c a l  So lu t i ons  - F i l t e r  aqueous so lu t i ons  t o  remove 

any undissolved cons t i t uen ts .  Subject c l e a r  aqueous f i l t r a t e s  

t o  RPCC. 
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RPCC - P i p e t t e  an appropr ia te  a l i q u o t  (1-2 m l )  o f  aqueous 

s o l u t i o n  con ta in ing  0-glucosone i n t o  the b a r r e l  o f  a 10 m l  

hypodermic syr inge t o  which i s  at tached a s i n g l e  o r  a se r ies  o f  

SEP-PAK c a r t r i d g e ( s )  which are a l ready  a c t i v a t e d  by 

passing methanol fo l lowed by water through them. f i l t e r  t he  

s o l u t i o n  through the  c a r t r i d g e  o r  c a r t r i d g e  t r a i n .  Wash w i t h  

a d d i t i o n a l  30-35 m l  water.  Any c o l o r i n g  ma te r ia l  w i l l  be 

t i g h t l y  he ld  as a narrow band a t  t he  top  o f  t he  c a r t r i d g e  bed. 

The c l e a r  s o l u t i o n  e l u t i n g  from the  ca r t r i dge (s )  i s  c o l l e c t e d  

i n t o  a 50 m l  vo lumet r ic  f l ask ,  adjusted t o  volume w i t h  water and 

thoroughly mixed. Evaporate 25 m l  t o  dryness under vacuum a t  

30'C. Redissolve the  res idue i n  1 m l  o f  50% aqueous methanol. 

Der i va t i ze  the  r e s u l t i n g  s o l u t i o n  by reac t i ng  i t  w i t h  DNPH. 

D e r i v a t i z a t i o n  o f  D-glucosone - Add excess (0.5 ml)  o f  

d e r i v a t i z i n g  DNPH reagent t o  the  aqueous methanol s o l u t i o n  i n  a 

screw cap 4 dram v i a l ,  mix by s w i r l i n g  and l e t  stand f o r  one 

hour a t  room temperature. A t  the  end o f  t he  r e a c t i o n  and 

depending on the  l e v e l  o f  D-glucosone i n  the  a l i q u o t  

der iva t ized ,  t h e  r e a c t i o n  m ix tu re  w i l l  acqu i re  an orange c o l o r  

o r  an orange p r e c i p i t a t e  w i l l  be formed. 
Depending on the  method o f  ana lys i s  t o  be app l i ed  the  

reac t i on  products a re  t rea ted  as fo l l ows :  

For TLC - Add 5 m l  methanol t o  the  reac t i on  v i a l ,  d i s s o l v e  

by s w i r l i n g ,  q u a n t i t a t i v e l y  t r a n s f e r  i n t o  a 10 m l  vo lumet r ic  

f l a s k ,  make up t o  volume w i t h  methanol. stopper and mix 

thoroughly.  Subject t o  TLC ana lys i s .  

For HPLC - Dissolve the  contents o f  t he  sample r e a c t i o n  v i a l  

i n  the  minimum volume o f  anhydrous methanol (1-5 m l ) ,  quant i -  

t a t i v e l y  t r a n s f e r  the  r e s u l t i n g  s o l u t i o n  i n t o  a 125 m l  

separatory funnel .  Add 50 m l  water and e x t r a c t  w i t h  3 x 20 m l  

po r t i ons  o f  e t h y l  acetate.  f i l t e r  e t h y l  ace ta te  e x t r a c t  through 

a 2 g bed o f  anhydrous sodium s u l f a t e  contained i n  a f i l t e r i n g  

funnel  f i t t e d  w i t h  a glass wool p lug. C o l l e c t  the  d r i e d  

f i l t r a t e  i n t o  a 100 m l  volumetr ic f l a s k .  Wash the  separatory 

funnel  and the  sodium s u l f a t e  bed w i t h  f resh  e t h y l  ace ta te  u n t i l  

c18 
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complete removal o f  ye l l ow  c o l o r .  Adjust  t o  volume w i t h  e t h y l  

acetate, stopper and mix thoroughly.  Evaporate 50 ml - under a 

stream o f  N2 - t o  dryness and red isso lve  i n  5 ml e t h y l  

acetate,  f i l t e r  through a 0.45 um FH M i l l i p o r e  f i l t e r .  Subject  

concentrated s o l u t i o n  t o  HPLC. 

Thin Layer Chromatography - Spot 50 u l  o f  each sample 

bis-DNP s o l u t i o n  alongside 5, 10 and 20 u l  o f  standard bis-DNP 

s o l u t i o n  (10 ug 0-glucosone/ml). having 50, 100 and 200 ng 

D-glucosone respec t ive ly ,  on a h igh  r e s o l u t i o n  t h i n  l a y e r  

p l a t e .  Develop the  p l a t e  i n  an un l ined unequ i l i b ra ted  

developing chamber con ta in ing  200 m l  f r e s h l y  prepared TLC 

developing solvent.  A f t e r  20 minutes the  so lvent  w i l l  t r a v e l  

about 15 cm, remove p l a t e  and a i r  d r y  i n  a hood. Spray the  

d r i e d  p l a t e  w i t h  methanolic sodium hydroxide so lu t i on .  A v i o l e t  

c o l o r  w i l l  develop f o r  bo th  standard and sample spots having an 

R value o f  0.15. Compare the  i n t e n s i t y  o f  t he  v i o l e t  c o l o r  
of sample spots w i t h  those o f  standard spots and est imate the  

l e v e l  o f  D-glucosone i n  the  samples. 

chromatograph i s  e q u i l i b r a t e d  us ing  the  f o l l o w i n g  parameters: 

f 

High Performance L i q u i d  Chromatography - The 1 i q u i d  

Column : Whatman PXS P a r t i s i l  Column. 5u 

(4.6mn I D  x 25 cm) 

(95 + 5) v/v 
Mobi le phase : Dichloromethane and methanol 

Mobi le phase f l o w  ra te :  2 ml/minute 

Chart speed : 1 c m h i n u t e  

Temperature : Ambient 

Detector : 440 Absorbance de tec to r  a t  436 nm, 

0.005 AUFS o r  a t  bo th  436 nm and 

405 nm, 0.005 AUFS 

I n j e c t  5 u l  f rom each bis-DNP standard s o l u t i o n  - 
D-glucosone l e v e l  o f  1, 2, 3, 4 and 5 u g h 1  - i n t o  the  l i q u i d  
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chromatograph. This w i l l  be equivalent t o  5, 10, 15, 20 and 25 

ng D-glucosone respec t i ve l y .  The bis-DNP peak w i l l  e l u t e  w i t h  a 
r e t e n t i o n  t ime o f  about 3 .8  minutes (F ig .  1) .  Measure peak 

he igh t  responses. Es tab l i sh  a c a l i b r a t i o n  curve by p l o t t i n g  

D-glucosone concent ra t ion  i n  ng versus corresponding responses. 

Es tab l i sh  instrument l i n e a r i t y  and t h e r e a f t e r  mon i to r  de tec to r  

response us ing  o n l y  one ex te rna l  standard having an equ iva len t  

bis - DNP 

436 nm 

UY 

% 

f-- 

405 nm 

bis . DNP 

Figure 1. HPLC Chromatoaram of 5 ul of bis-DNP 
~~ ~~ - 

solution ( 4  ug/ml) at 436 nm and 405 nm, 
0.005 AUFS. 
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l e v e l  of bis-DNP as i n  sample(s). I n j e c t  5 u l  from each sample 

bis-DNP s o l u t i o n  i n  e t h y l  ace ta te  i n t o  the  l i q u i d  chromato- 
graph. Measure bis-DNP peak he igh t  responses and est imate the  

l e v e l  of D-glucosone i n  o r i g i n a l  samples by  comparing sample 

peak responses w i t h  the  responses o f  standards. 

I t  i s  recomnended t h a t  an a l i q u o t  o f  a standard s o l u t i o n  be 

chromatographed between sample runs, e.g. an i n j e c t i o n  from a 
standard s o l u t l o n  between 4-5 sample i n j e c t i o n s .  This w i l l  
mon l to r  the chromatographic behavior and de tec to r  responses 

du r ing  the ana lys is  o f  a l a r g e  number o f  samples. 
A l iquots  o f  1% aqueous so lu t i ons  o f  p o t e n t i a l  I n t e r f e r i n g  

substances, e.g. D-glucose, D-fructose, galactose and 

a-ketogluconic a c i d  when subjected t o  the  s p e c i f i e d  

D-glucosone-DNPH reac t i on  cond i t i ons  (1 hour a t  room temper- 

a tu re)  do no t  y i e l d  any products t h a t  i n t e r f e r e  w i t h  t h e  TLC and 

HPLC o f  bis-DNP. The bis-DNP peak p u r i t y  I s  confirmed by com- 

I t I I 1 

400 500 600 700 800 

\ 
0.20 - 
0.10 - 
0.0 - 

’? . 

200 300 
WAVELENGTH (nm) 

FIgure 2 .  
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par ing  the  peak absorbance r a t i o  A436/A405 f o r  samples and 

au thent ic  standard ( 5 ) .  

RESULTS AND DISCUSSION 

0-glucosone i s  a 1.2-dicarbonyl polyhydroxy compound. Such 

l92 -d i ca rbony l  compounds reac t  w i t h  DNPH t o  g i v e  bis-DNP 

de r i va t i ves  which have orange-yel low co lo rs .  When bis-DNP's a re  

t rea ted  w i t h  so lu t i ons  o f  a l c o h o l i c  a l k a l i ,  they  a re  t ransformed 

t o  h i g h l y  conjugated compounds t h a t  w i  11 undergo a bathochromic 

s h i f t  and as a r e s u l t  w i l l  absorb l i g h t  a t  a h igher  wavelength 

acqu i r ing  p u r p l e - v i o l e t  c o l o r s  (4 ) .  F igure  2 i l l u s t r a t e s  the  

bathochromic s h i f t s  t h a t  take  p lace  when D-glucosone i s  

d e r i v a t i z e d  t o  bis-DNP and when the  l a t t e r  compound i s  t rea ted  

w i t h  a l coho l i c  a l k a l i .  

H-C=N-NH-C6X3(N02)2 

I + 2 H2N-NH-C6H3(N02)2 -+ C=N-NH-C~H~(NO~)Z 
H-C=O I +2H20 

c=o I 
I R 
R 

1.2-dicarbonyl 
compound 
R=-(CHOH)3 

-CHzOH i n  
g l  ucosone DNPH bis-DNP 

The format ion o f  bis-DNP from the reac t i on  between D-gluco- 

sone and DNPH takes p lace  a t  room temperature. Maximum bis-DNP 

y i e l d  i s  a t t a i n e d  a f t e r  one hour reac t i on  t ime. P o t e n t i a l  

i n t e r f e r i n g  compounds. e.g. 0-glucose, D-fructose, ga lac tose  and 

a-ketogluconic a c i d  - when subjected t o  the  s p e c i f i e d  D-gluco- 

sone - DNPH reac t i on  cond i t i ons  - do no t  y i e l d  any products t h a t  

i n t e r f e r e  w i t h  the  TLC and HPLC analyses o f  bis-DNP. 

As low as 50 ng D-glucosone are  de tec tab le  by TLC and 500 pg 

are de tec tab le  by HPLC us ing  a 10 mv recorder.  The HPLC 

s e n s i t i v i t y  could be f u r t h e r  increased t o  de tec t  as low as 50 pg 

0-glucosone by us ing  a 1 mv recorder.  
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The TLC methodology a l l ows  f o r  the  simultaneous ana lys i s  o f  

a l a rge  number o f  samples i n  a shor t  t ime. Such a cos t  

e f f e c t i v e  technique w i l l  s t reaml ine  the  ana lys i s  o f  b i o l o g i c a l  

samples f o r  0-glucosone. 

An added advantage i s  t h a t  any f u r t h e r  requ i red  HPLC 

ana lys i s  t o  q u a n t i t a t e  D-glucosone could be performed on the  

same so lu t i ons  subjected t o  TLC ana lys is .  
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