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CORRELATION OF TLC, HPTLC AND PMD RESULTS 

AND THEIR TRANSFER TO HPLC SYSTEMS 

H. J .  Issaq*. B. Shaikh, N. J .  Pontzer and E. W .  8 a r r  

Chemical Carcinogenesis Program 
N C I  F reder i ck  Cancer Research Center 

Freder ick,  MD 21701 

ABSTRACT -- 
The c o r r e l a t i o n  o f  the r e s u l t s  o f  f i v e  t h i n - l a y e r  chromatographic techniques 

and t h e i r  t r a n s f e r  t o  h igh  performance l i q u i d  chromatography a re  repor ted.  The 

data obta ined i n d i c a t e  t h a t  h igh  performance t h i n - l a y e r  chromatographic r e s u l t s  

a re  f a i t h f u l l y  reproduced by h igh  performance 1 i q u i d  chromatography. 

p l a t e s  were no t  ac t i va ted ,  and mixed so lvents  were used, no major  d i f f e r e n c e s  

were observed between t h i n  l a y e r  and h ioh  performance l i q u i d  chromatography. 

A1 though 

INTRODUCTION 

Thin l a y e r  chromatography (TLC) has developed i n t o  one of t h e  more 

powerful research t o o l s  and i t  i s  i n  r o u t i n e  use i n  many f i e l d s  f o r  separat ion,  

and q u a l i t a t i v e  and q u a n t i t a t i v e  analyses. The success o f  TLC can be a t t r i b u t e d  

Research sponsored by the Nat ional  Cancer I n s t i t u t e  under Con t rac t  No. N O l - C O -  
25423 w i t h  L i t t o n  B ione t i cs ,  Inc. 
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134 ISSAQ ET AL. 

t o  i t s  s e n s i t i v i t y ,  s e l e c t i v i t y ,  ease of ope ra t i on  and low cos t  (1) .  On the 

o the r  hand, another separat ion technique, h igh  performance 1 i q u i d  chromatography 

(HPLC) i s  en joy ing a r a p i d  growth and acceptance. 

researchers expected t h a t  i t  would rep lace TLC i n  many app l i ca t i ons .  

know t h a t  both chromatographic methods w i l l  cont inue t o  e x i s t  each i n  i t s  own 

r i g h t ,  and t h a t  they a re  we l l  s u i t e d  t o  complement each o t h e r  (2 ) .  Both HPLC 

and TLC r e q u i r e  a search f o r  both a stationary and a mobile phase. 

cond i t i ons  a r e  found by t r i a l  and e r ro r ,  based on the p roper t i es  o f  t he  sample 

t o  be separated, the s t a t i o n a r y  phase ( s i l i c a  ge l ,  reversed phase, i o n  exchange, 

e t c  ... ) and the mobi le  phase. 

t h e  t ime f o r  s e l e c t i o n  o f  s u i t a b l e  experimental cond i t i ons  f o r  bo th  methods 

could be reduced d r a s t i c a l l y  could the  mobi le  phase be se lected e a s i l y  and 

were the cond i t i ons  o f  one method (HPLC o r  TLC) t r a n s f e r r a b l e  t o  the  other .  

Recently, two TLC techniques, t h e  Vario-KS chamber ( 3 )  and the  Selecta 

A s  HPLC became known, many 

Today we 

The proper 

This  may be a t ime consuming process. However. 

Sol system ( 4 ) ,  were in t roduced w i t h  t h e  c a p a b i l i t y  o f  simultaneous p l a t e  

development i n  more than one so l ven t  system. 

se lec t i on  o f  the so l ven t  system makes TLC the  method o f  choice f o r  s e l e c t i n g  

the  mobile phase f o r  both TLC and HPLC. 

This  added dimension o f  r a p i d  

Coq, &d. ( 5 )  s tud ied the p o s s i b i l i t y  o f  es tab l i sh ing  a s imple r e l a t i o n s h i p  

between the  r e t e n t i o n  o f  the so lutes i n  column chromatography and t h e i r  R f  

values i n  TLC. The i r  r e s u l t s  show t h e  t r a n s f e r  o f  many systems under c o n t r o l l e d  

experimental condi t ions.  

data obta ined w i t h  var ious types o f  s i l i c a  showed t h a t  t h e  graphica l  c o r r e l a t i o n s  

o f  column and TLC data a r e  s a t i s f a c t o r y ,  c o n f i n i n g  t h e  usefulness o f  TLC as a 

reconnaisance technique f o r  column experiments. I t  was a l so  repor ted (6) t h a t  

when d i f f e r e n t  adsorbents o f  the same general type were used w i t h  d i f f e r e n t  

composit ion o f  t he  mobi le  phase, t h e  t r a n s f e r  o f  t he  r e s u l t s  from TLC t o  HPLC 

were s a t i s f a c t o r y  when p la tes  were pre-condi t ioned and tanks were saturated.  

The separat ion o f  dansyl d e r i v a t i v e s  o f  polyamines and r e l a t e d  compounds were 

f i r s t  i nves t i ga ted  by TLC, and then the  systems which seemed promising were then 

I n  another study (6), a comparison o f  HPLC and TLC 
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CORRELATION OF TLC, HPTLC, AND PMD RESULTS 135 

adopted by HPLC ( 7 ) .  

and HPLC on s i l i c a  ge l  us ing methylene ch1oride:hexane (10:90). 

the order  o f  e l u t i o n  o f  t he  s i x  dyes was s i m i l a r  t o  the TLC p l a t e .  

Majors (8) repo r ted  the  separat ion o f  s i x  azo dyes on TLC 

As expected, 

The i n t r o d u c t i o n  o f  h igh performance TLC (HPTLC) ( 9 )  as a nano-separation 

technique has the  advantages o f  speed and screening, no t  o n l y  o f  samples, bu t  

a l so  o f  experimental condi t ions,  such as c o n t r o l l e d  humidity, adsorbent, so l ven t  

system and so l ven t  f low.  These c o n t r o l l e d  cond i t i ons  make HPTLC compatible with 

HPLC. 

technique f o r  HPLC (10). however, HPTLC data can 

on ly  i f  the  phases are the same (11) .  

t he  unsaturated sandwich c o n f i g u r a t i o n  i s  obvious ly  n o t  s u i t a b l e  f o r  t h e  TLC- 

HPLC t r a n s f e r .  

Q u a l i t a t i v e  HPTLC can be used f o r  r o u t i n e  ana lys i s  and as a r a p i d  p re l im ina ry  

be t r a n s f e r r e d  t o  HPLC system 

Janchen ( 2 )  repor ted t h a t  development i n  

This study repo r t s  the  c o r r e l a t i o n  o f  TLC r e s u l t s  and HPLC us ing  f i v e  

d i f f e r e n t  TLC techniques. 

cancer research, were tested. 

se lected based on previous experience. These c o r r e l a t i o n s  were made us ing 

commerc ia l ly -avai lab le and no t  s p e c i a l l y  prepared p la tes  and columns, i n  order  

t o  make the  study more re levan t  t o  a v a i l a b l e  l abo ra to ry  ma te r ia l s  which a re  used 

r o u t i n e l y  by the  worker who i s  more i n t e r e s t e d  i n  separat ion than i n  the  theo ry  

o f  t he  subject .  

Four groups o f  compounds, which a re  o f  i n t e r e s t  i n  

Two adsorbents, s i l i c a  ge l  and reversed phase, were 

EXPERIMENTAL 

Apparatus. The f o l l o w i n g  apparatus were u t i l i z e d  i n  t h i s  study. 

- TLC: Vario-KS chamber (Camag); HPTLC U-chamber (Camag); 

Programed M u l t i p l e  Development (Regis Chemical Co.); Selecta 

Sol (Schle icher  and Schuel l ) ;  and a v iewing cabinet  w i t h  l ong  

(366 nm) and sho r t  (254 nm) UV lamps (Brinkman). Standard g lass 

tanks were used f o r  p l a t e  development. 
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136 ISSAQ ET AL. 

- HPLC: The HPLC u n i t  cons is ted o f  a Constametric I1 pump (LDC), 

dual channel UV de tec to r  254 nm and 280 nrn (Spectra Physics), a 

h igh pressure s i x  p o r t  sampling va l ve  f i t t e d  w i t h  an i n j e c t i o n  

syr inge (Model V I S ,  Glenco) and a s t r i p  c h a r t  recorder  (Omniscribe, 

Houston I n s t . ) .  

Reagents and Ma te r ia l s .  A l l  so lvents  were g l a s s - d i s t i l l e d  (Burd ick and Jackson). 

TLC and HPTLC precoated p la tes  were EM s i l i c a  gel 60 w i t h  and 

w i thou t  f l uo rescen t  i n d i c a t o r .  Reversed phase precoated p la tes  were 

EM s i l i c a  gel 60 s i l a n i z e d  w i thou t  f l uo rescen t  i n d i c a t o r .  

The HPLC columns used were m i c r o p a r t i c l e  s i l i c a  P a r t i s i l - 1 0  

(Whatman, Inc . )  and bonded reverse phase. 6-8 p-Zorbax ODs (Dupont). 

The compounds se lected were: 

FAA), 3-hydroxy-2-acetyl aminofluorene (3-OH-2-FAA), 5-hydroxy-2- 

ace ty l  aminofl  uarene (5-OH-Z-FAA), and 7-hydroxy-2-acetylaminofluorene 

(7-OH-2-FAA). These chemicals were k i n d l y  suppl ied by D r .  H. R. 

Gutman, Cancer Research Laboratory, Veterans Admin i s t ra t i on  Hospi ta l ,  

Minneapolis, MN. Adenine and 9-methyladenine (9-MeA) (Sigma 

Chemicals), N6-MeA and N6-diMeA-9-ethyl A (Cyclo Chemicals). 

7.12-dimethylbenzanthracene (OMBA), DMBA-5,6-diol, 7-hydroxymethyl- 

12-methyl benz(a)anthracene (7-OH-Me-1 2-MBA) ( k i n d l y  suppl ied by 

Dr .  R. Shephard, FCRC), P-n i t robenzy l  es te rs  of l i t h o c h o l i c  acid, 

i s o l i t h o c h o l i c  acid, 3-keto-5fl-cholanic ac fd  and 58-cholanic a c i d  

( k i n d l y  suppl ied by D r .  M. Kelsey, FCRC). Compounds were used 

w i thou t  p u r i f i c a t i o n .  

1-hydroxy-2-acetylaminofluorene (1-OH-2- 

Procedure: Solut ions o f  the acetylaminofluorenes and the adenines were made 

i n  methanol; those o f  DMBA and i t s  analogs i n  ethanol; and b i l e  

ac id  esters  i n  50% chloroformmethanol  . Solut ions were spo t ted  

on TLC p la tes  us ing Drumnond rn icropipet ts .  

spec ia l  micro-syringe, suppl ied w i t h  t h e  u n i t ,  was used. 

For HPTLC p l a t e s  a 

Plates 
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CORRELATION OF TLC, HPTLC, AND PMD RESULTS 137 

were used w i t h o u t  p r e a c t i v a t i o n  b u t  were kept  i n  c losed  boxes i n  a 

d r y  p lace.  

vapors b u t  were n o t  l i n e d  w i t h  f i l t e r  paper. 

d ry ing  i n  the hood, spots were viewed under UV l i g h t  (365 nm f o r  DMBA 

and i t s  analogs and 254 nm f o r  t he  o the rs ) .  The s o l v e n t  system which 

seemed promising i n  c l a s s i c a l  TLC, and the Vario-KS Chamber was 

t r a n s f e r r e d  t o  HPTLC, PMD and HPLC. 

temperature. Other experimental cond i t i ons  are 1 i s t e d  i n  the 

legends t o  the f i g u r e s .  Selecta Sol was used f o r  t he  adenine 

bases only .  A l l  HPTLC p la tes  were developed us ing  the  U-chamber 

unless s t a t e d  otherwise. 

Tanks were a l lowed t o  e q u i l i b r a t e  w i t h  t h e  s o l v e n t  

A f t e r  development and 

HPLC was operated a t  ambient 

It was decided t o  use the same type o f  s i l i c a  ge l  from the  same manufacturer  

on both TLC and HPTLC ( s i l i c a  ge l  60) i n  o rde r  t o  e l i m i n a t e  any e r r o r s  due t o  

coa t ing ,  b inder ,  adsorbent s i z e  and a c t i v a t i o n .  

were used f o r  t he  same group o f  compounds, except  HPTLC, where nano-TLC p l a t e s  

were used. 

Also, p la tes  f rom t h e  same box 

The p l a t e s  were spo t ted  as q u i c k l y  as poss ib le  t o  min imize exposure t o  the  

atmosphere s ince  humid i t y  can a f f e c t  T L C  r e s u l t s  and t h e i r  t r a n s f e r  t o  HPLC 

systems (2 ) .  

HPLC. 

Condi t ions t h a t  gave good separa t i on  by TLC were t r a n s f e r r e d  t o  

RESULTS AND DISCUSSION 

To assess the  t r a n s f e r  o f  TLC data t o  HPLC systems, s i l i c a  ge l  and s i l a n i z e d  

s i l i c a  ge l  were used t o  separate f o u r  groups o f  compounds: 
6 6  methyladenine, N6-methyladenine and N ,N -d imethy l -9-ethy ladenine;  (b )  hydroxy 

ace ty lam ino f l  uorenes (l-OH-2-FAA, 3-OH-2-FAA, 5-OH-2-FAA and 7-OH-2-FAA); 

( c )  p -n i t robenzy l  es te rs  o f  b i l e  a c i d  me tabo l i t es  ( l i t h o c h o l i c  ac id .  i s o l i t h o -  

chol i c  ac id ,  3-keto-56-cholanic a c i d  and 56-cholanic ac id) ;  and (d )  d imethy l -  

benzanthracene metabo l i t es  (7,12-DMBA, DMBA-5,6-diol and 7-OH-Me-12-MBA). 

(a )  adenine, 9- 
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138 ISSAQ ET AL. 

Five d i f f e r e n t  TLC techniques were used. The Vario-KS chamber, t h e  HPTLC 

U-chamber, Programmed M u l t i p l e  Development (PMD), the Selecta Sol, and c l a s s i c a l  

TLC i n  a tank (1 ) .  

TLC gives a saturated atmosphere and i s  very w ide ly  used. 

has the  advantage o f  speed o f  so l ven t  s e l e c t i o n  under c o n t r o l l e d  atmosphere, 

and f i v e  so l ven t  systems can be tes ted  simultaneously. PMD requ i res  weaker 

so lvents  r e l a t i v e  t o  c l a s s i c a l  TLC; so does HPLC. 

compounds having h igh  R f  values i n  c l a s s i c a l  TLC systems r e q u i r e  weaker so lvents  

by HPLC; and those w i t h  low Rf values r e q u i r e  s t ronger  so lvents .  

sandwich type system. 

i s  n o t  s u i t a b l e  f o r  TLC-HPLC data t r a n s f e r .  

p a r t i c l e  s i z e  d i s t r i b u t i o n  and a t h i n n e r  coa t ing  w i t h  a l a y e r  dens i t y  comparable 

w i t h  a well-packed column. 

may be i n j e c t e d  i n t o  t h e  so l ven t  stream i n  the  same way as i n  HPLC. 

Sol i s  s i m i l a r  i n  concept t o  t h e  Vario-KS chamber and g ives c i r c u l a r  development 

i n  up t o  16 so l ven t  systems. Both HPTLC and Selecta Sol systems develop 

extremely qu i ck l y ,  b u t  HPTLC i s  super io r  i n  design concepts and a l lows b e t t e r  

con t ro l  o f  experimental condi t ions.  

These f i v e  were se lected f o r  t h e  f o l l o w i n g  reasons. C lass i ca l  

The Vario-KS chamber 

P a r r i s  (12) observed t h a t  

PMD i s  a 

It was suggested by Janchen (2)  t h a t  sandwich type TLC 

HPTLC uses p l a t e s  w i t h  a narrower 

It a lso  has a c o n t r o l l e d  atmosphere and the samples 

Selecta 

The r e s u l t s  obta ined w i t h  the d i f f e r e n t  TLC modes l i s t e d  above, and HPLC 

are g iven i n  Table I .  The r e s u l t s  i n d i c a t e  t h a t  (a) separat ions obtained by 

TLC on s i l i c a  ge l  p la tes  can be reproduced by HPLC on s i l i c a  ge l  columns; 

(b )  i t  was harder  t o  reproduce HPLC separat ion on reversed phase by TLC because 

the so lvent  m ix tu re  contained a h igh percentage o f  water which caused the  

adsorbent t o  come o f f  t h e  p l a t e ;  ( c )  HPTLC cond i t i ons  were t r a n s f e r r a b l e  t o  

HPLC except f o r  the adenine bases i n  (10:90) MeOH:CH2C12 (13); and ( d )  i n  order  

t o  achieve complete separat ion o f  p-n i t robenzy l  esters  o f  b i l e  ac ids  i n  a l l  modes 

used, i t  was necessary t o  change t h e  s t reng th  o f  t he  so l ven t  m ix tu re .  

two and f o u r  spots i n  2.5% and 10% isopropano1:hexane respec t i ve l y ,  w h i l e  HPLC 

gave f o u r  peaks when 1-3% isopropanol was used (14 ) .  

PMD gave 

The HPLC r e s o l u t i o n  o f  a m ix tu re  o f  1, 3, 5 and 7-OH-2-FAA on reversed phase 

column (F igure 1)  was b e t t e r  than t h a t  on a s i l i c a  ge l  column (F igu re  2). 
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0 5 10 15 20 
Time (min) 

F i g  1. HPLC chromatogram o f  the m ix tu re  o f  1, 3, 5 and 7-hydroxy-2-FAA 

Condit ions: Column, P a r t i s i l - 1 0  25 cm x 4.6 m; mobi le  phase, 

60% e thy lace ta te  and UV.  280 nm. 

Although i t  i s  no t  mentioned i n  Table I ,  Selecta Sol resolved the  f o u r  adenine 

bases on both HPTLC p la tes  and 0.25 mn s i l i c a  ge l  60 p la tes .  

those obtained w i t h  the  U-chamber (F igure 3). 

so lvent  f low, wh i l e  the Selecta Sol does not, i t  was decided t o  omi t  the Selecta 

Sol .  No d i f f e rence  was observed i n  separat ion o r  r e s o l u t i o n  when the p - n i t r o -  

benzyl es te r  o f  b i l e  ac ids m ix tu re  was spot ted o r  i n j e c t e d  i n t o  the  so l ven t  stream 

when the  U-chamber was used (F igure 4, 5). I n  t h i s  study i t  was decided t o  

inc lude two compounds, 9-MeA and N -MeA, which gave c lose  R f  values o f  0.46 

and 0.47 (13) t o  see i f  HPLC gives b e t t e r  reso lu t i on .  

6) matched those o f  TLC. 

The r e s u l t s  matched 

Since the  U-chamber has c o n t r o l l e d  

6 

The HPLC r e s u l t s  (F igure 

Par r i s  (12) discussed the t r a n s f e r  o f  TLC data t o  HPLC and concluded t h a t  

although, i n  p r i n c i p l e ,  both methods might  be considered as two ways of performing 

the  same type o f  separation, cons iderable cau t ion  should be exerc ised when 

t r a n s f e r r i n g  TLC methods t o  a modern l i q u i d  - s o l i d  column chromatographic system. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
4
1
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



CORRELATION OF TLC, HPTLC, AND PMD RESULTS 141 

E 
E 
0 co cu 
a, 
0 
E 
m 

0 
v) 

e 
n a 

0 

F i g  2. 

I I I I I I I 
5 10 15 20 25 30 35 

Time (min) 

HPLC chromatogram o f  the m i x t u r e  o f  1, 3, 5 and 7-hydroxy-2-FAA 

Condi t ions:  

35% a c e t o n i t r i l e  i n  water: UV, 280 nm; f l o w  ra te ,  1 ml/min.; c h a r t  

speed, 0.2 in /min.  

column, Zorbax ODs 23 cm x 4 . 5  m; mob i le  phase, 

The reasons f o r  t h i s  discrepancy are,  f i r s t l y ,  t h a t  i n  most cases a TLC p l a t e  

i s  used i n  a h i g h l y  a c t i v a t e d  form whereas a LC column has been deac t i va ted  

t o  some ex ten t  by t h e  passage o f  t he  mobi le  phase through the  column p r i o r  

t o  i n j e c t i o n  o f  the sample. Secondly, w i t h  few exceptions, t h e  t ype  o f  
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F i g  3. Chromatogram o f  adenine, 9-MeA, &-MeA and N6-diMe-9-Ethyl A on 

s i l i c a  ge l  60 p l a t @  i n  MeOH:CH2C12 (10:90) on HPTLC p la tes  us i f lg  

the U-Chamber ( A )  and Selecta Sol ( 6 )  and on convent ional  TLC 

p la tes  by Selecta Sol and the same so lven t  system (C) 

adsorbent used f o r  TLC va r ies  considerable i n  p a r t i c l e  s i z e  d i s t r i b u t i o n ,  surface 

area and poke s i z e  r e l a t i v e  t o  the  IC coun te rpa r t .  

Coq, eJ e. ( 5 )  observed,ufing adso rp t i on  chromatography, t h a t  i t  i s  

poss ib le  t o  t r a n s f e r  TLC data t o  column chromatoqraphy under c o n t r o l l e d  exper i -  

mental cond i t i ons .  Adsorbents and a c t i v i t y  o f  adsorbents m u s t  be the  same. 
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F ig  5. Same as F i g  4A, except t h a t  the sample was I n j e c t e d  i n t o  t h e  so lvent  

stream and no t  spot ted on the p l a t e .  

They ( 5 )  a l s o  repor ted t h a t  i t  i s  f a r  m r e  d i f f i c u l t  t o  reproduce TLC r e s u l t s  

by HPLC when mixed so lvents  a re  used. 

There a re  th ree  TLC c h a r a c t e r i s t i c s  which might  a f f e c t  HPLC separations. 

One of these has been mentioned e a r l i e r  (15). I t  i s  t h e  a c t i v i t y  o f  t he  p l a t e  
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Time (min) 

F i g  6. HPLC Chromatogram o f  t he  m i x t u r e  o f  adenine bases. 

column, P a r t i s i l - 1 0  25 cm x 4.6 m; mob i le  phase, 10% methanol i n  

chloroform. UV, 254 nm; f l o w  r a t e ,  2 ml/min; c h a r t  speed, 0.2 i n / m i n .  

Condi t ions:  
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which might vary, s ince  the p l a t e  may be exposed t o  t h e  atmosphere w h i l e  the  

column i s  no t .  

s t reng th  o f  t he  mobi le  phase o r  by a c t i v a t i n g  t h e  p l a t e .  Another problem i s  

so l ven t  demixing which u s u a l l y  occurs w i t h  mix tures o f  so lvents  i n  which t h e  s t rong  

component i s  l ess  than 5%. A t h i r d  

considerat ion i s  the evaporat ion o f  so l ven t  du r ing  development, f o r  t h i s  a f f e c t s  

the  K' ( t he  capaci ty  f a c t o r ) .  

saturated chamber. 

However, these d i f f e rences  can be accounted f o r  by changing the 

For  d e t a i l e d  d iscuss ion see Snyder (16). 

This can be minimized by us ing a sandwich o r  

K i r k land  and Snyder (15) a l so  concluded t h a t  i n  t h e  t r a n s f e r  of TLC r e s u l t s  

t o  HPLC systems i t  i s  impor tant  t o  have the same adsorbent and the same solvent .  

When the  same adsorbent and so l ven t  a r e  used i n  each case, t he  capac i t y  f a c t o r  

( K ' )  values i n  column chromatography can be p red ic ted  from TLC Rf values by the  

f o l l o w i n g  equation K' = ( l-Rf)/Rf. A comparison o f  K '  ca l cu la ted  from Rf 

values us ing TLC and HPTLC, and from Rf values i s  shown (Table 11). The K '  

values obtained by bo th  techniques a re  i n  agreement i f  we take i n t o  cons ide ra t i on  

t h a t  t he  experimental condi t ions were n o t  con t ro l l ed .  

CONCLUSION 

Our r e s u l t s  i n d i c a t e  t h a t  the t r a n s f e r  o f  TLC r e s u l t s  t o  HPLC system i s  

poss ib le  even under uncon t ro l l ed  experimental cond i t i ons .  Although p l a t e s  were n o t  

act ivated,  no major d i f f e rences  were observed between bo th  techniques. 

t he  r e s u l t s  o f  mixed so lvents  were t r a n s f e r r e d  from one system t o  t h e  o the r  

wi th ,  i n  c e r t a i n  cases, minor adjustment i n  the s t reng th  o f  t he  so lvent .  Using 

d i f f e r e n t  modes o f  TLC, i t  was observed t h a t  sandwich type chambers may be 

used f o r  s e l e c t i n g  HPLC mobi le  phase. 

the so l ven t  mix ture used conta ins water. Also, i t  was n o t  poss ib le  t o  use 

reversed phase p l a t e s  when (35:65) ace ton i t r i 1e :wa te r  was used because the  

adsorbent came o f f  t h e  p l a t e .  

Also, 

The use of PMO may pose a problem when 

Although HPTLC gave equal o r  b e t t e r  separat ions than the o t h e r  TLC modes 

used, i t  i s  c l e a r  t h a t  c l a s s i c a l  TLC i n  a tank i s  adequate f o r  s e l e c t i n g  the 
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Table 11. Comparison o f  K ITLC and KIHPTLC w i t h  K tHpLC values. 

TLC HPTLC HPLC 

K '  K '  K '  

B i l e  Acidsa 

5-6 
3-Keto 

I -LA 
LA 

Adenines 
N6 ,N6-diMe-9EtA 
N6-MeA 
9 -MeA 
Adenine 

FAA 

7-OH-2-FAA 
5-OH-2-FAA 
3-0H-Z-FAA 
1 -OH-2-FAA 

0.45 0.59 0.2 
1.5 0.85 1.32 
2.57 1.13 3.72 
3.16 2.57 5.72 

0.11 0.27 0.5 
1.13 0.79 2.33 
1.17 1 .oo 2.83 
3.17 1.86 4.83 

0.59 0.54 2.23 
0.89 0.72 3.31 

1.22 1.27 3.85 
2.03 1.63 5.15 

147 

a 5-B= 58-cholanic a c i d  
3-Keto= 3-Keto-58-cholanic a c i d  

I-LA= i s o l i t h o c h o l i c  a c i d  
LA= l i t h o c h o l i c  a c i d  

HPLC cond i t i ons .  Therefore, i t  i s  recommended t h a t  TLC be used f o r  s e l e c t i n g  

these cond i t i ons  be fo re  s t a r t i n g  an experiment due t o  the amount o f  t ime  and 

m a t e r i a l s  saved. 
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and Schleicher and Schuell  f o r  loaning t o  us t h e  U-Chamber and t h e  Selecta Sol 

sys terns respect ive ly .  
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