
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Chitin as Stationary Phase in Thin-Layer Chromatography-Application of
Chromatographic Process Optimization Theory for Chitin Layers
J. K. Różyłoa; I. Malinowskaa; D. Gwis-chomiczb

a Institute of Chemistry M. Curie-Skłowdowska University, Lublin, Poland b Department of
Biochemistry, Higher Pedagogical School, Olsztyn, Poland

To cite this Article Różyło, J. K. , Malinowska, I. and Gwis-chomicz, D.(1986) 'Chitin as Stationary Phase in Thin-Layer
Chromatography-Application of Chromatographic Process Optimization Theory for Chitin Layers', Journal of Liquid
Chromatography & Related Technologies, 9: 16, 3447 — 3459
To link to this Article: DOI: 10.1080/01483918608077795
URL: http://dx.doi.org/10.1080/01483918608077795

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918608077795
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 9( 16), 3447-3459 (1986) 
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Higher Pedagogical School 
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ABSTRACT 

T h i s  paper d e s c r i b e s  i n i t i a l  o f  two b a s i c  t h e o r i e s  
of a c ' s o r p t i o n  t h i n - l a y e r  chromatography p o t i m i z a t i o n  namely 
thermoc?ynamic a d s o r p t i o n  Lheqry and t h e o r y  based on nas6 
a c t i o n  l a w ,  s o  ca.l led Snyder 3 theory  i n  chromatograohic 
systems c o n t a i n i n g  c h i t  i n  as s t a t i o n a r y  phase o n  wchich 
v a r i o u s  amino a c i d s  were chromatographed. The r e s u l t s  
ob ta ined  were comparable t o  those  o b t a i n e d  f o r  analogoils 
chromatoeraohic  systeins contciining s i l i c a  g e l  as s t a t i o n a -  
r y  phase. Comparison of a p a l i c a b i l i t y  o f  t h e s e  t h e o r i e s  f o r  
well i n v e s t i g a t e d  s i l i c a  pel and f o r  no t  enough i r v e s t i g a t e  
c h i t i r .  w i l l  nerrnit t o  draw i n t r o d u c t o r y  conclus ions  about  
t h e  w o c e s s e s  c a r r y i n g  i n  the chromatoeraphic  systems con- 
t a i n i n g  c h i t i n  a:; s t a t i o n a r y  phase. 
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3448 ROZYLO, MALINOWSKA, AND GWISCHOMICZ 

I n  connec t ion  w i t h  i n c r e a s i n g  i n t e r e s t  about u s i n 5  o f  
n a t u r a l  m a t e r i a l s  i n  v a r i o u s  sc ience  branches  a problem 
a r i s e s  towards i i t i l i z i n g  of  some widespred i n  n a t u r e  sub- 
s t a n c e s  as s t a t i o n a r y  phases  i n  chromatography. One among 
such s u b s t a n c e s  is widespred i n  q a t u r e  biopolymer. Its 
p h y s i c a l  o r o p e r t i e s  permi t  t o  i t s  a p p l i c a t i o n  as S t a t i o -  
w.ry 7hase i n  chronaturyanhy,  and chemica l  p r o p e r t i e s  i. e. 
s t r 7 i c t u r e  similar t o  known and widely used i n  chromatogra- 
phy c e l  I .u lose  i n c l i n e  t o  undertakinfg o f  t e s t s  towards 
u t i l i z a t i o n  of c h i t i n  as s t a t i o n a r y  n h a s e  i n  chromato- 
.-raphy [l]. Because of e s t a b l i s h e d  and p o t e n t i a l  p o s s i b i -  
l i t i e s  o f  ??any compounds s e p a r a t i o n  on c h i t i n ,  a problem 
of a o r i o r i  p r e c ' i c t i o n  o f  seDara7;ion c o n d i t i o n  a r i s e s .  
lh ix tures  s e p a r a t i o n  on c h i t i n  nay be based on a d s o r p t i o n ,  
i o n  exchanqe, a b i l i t y  o f  mobile and s t a t i o n a r y  phase t o  
complex format ion  o r  combination o f  a l l  t h e s e  mechanisms. 
I n  t h i s  paTer we would l i k e  t o  p r e s e n t  a q p l i c a t i o n  o f  
chromatographic  p r o c e s s  o p t i m i z a t i o n  t h e o r y  f o r  amino 
a c i d s  chromatppaphy i n  comparison t o  wl l  i n v e s t i y t e d  
s i l i ca .  

THEORY 

I n  t h i s  paper were t e s t e d  two t h e o r i e s  o f  t h i n - l a y e r  
chrornatoTraphic p r o c e s s  optirnizai  i o n  f o r  the  systerns 
c o n t a i n i n ?  b inary  mobile  Dhases. 

A,'Chermo?ynarnic o p t i m i z a t i o n  theory 

cal thermodynamical anproa.ches f o r  t h e  systems containiny;  
.b inary  mobile  phase h a s  t h e  fo l lowing  form [2,3]: 

The b a s i c  e u q a t i o n  o f  t h i s  t h e o r y  based on the  c l a s s i -  

where: 
RE,* .. Rh; va lue  of Fiven substance i n  b i n a r y  mobile phase 

I' 1 +2" , 
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CHITIN AS STATIONARY PHASE 3449 

ARITI2= Rl,1-RIi2 - d i r f e r e n c e  between RII va lues  f o r  a giver! 
( 1  denotes more substance i n  pure so lvents  1 and 2 

p o l a r  so lvent  ), 
x1 - voluve o r  m o l a r  f r a c t i o n  o f  mare po la r  component of  

binary  mobile phase,  
xy-xl - rdso ra t ion  excess  o f  component l l l t l  o f  b inary mobile 

phase,  wchich can be rjeterminer? from Svere t t  eq. [ 41 

where i s  d i s t r i b u t i o n  func t ion  of components o f  t he  
mobile phase. For i d e a l  o r  conformal regular  mixtures[53 

A, - parameter  described in te rmolecular  i n t e r a c t i o n s  
between chromatoqraphed substance and mobile phase 
components. 

This parameter  can be c a l c u l a t e d  by va r ious  methods. I n  
one among t h e s e  methods AZ va lues  can be ca l cu la t ed  
d i r e c t l y  from t h e  chromatographic data.  More d e t a i l l e d  
information about t h i s  method a r e  given i n  our  previous 
napers [ 6-91. 

B. Snyder's theory  
A :;econd very p o p u l a r  op t imiza t ion  theory  is  the  

theory based on mass a c t i o n  l a w .  kndarnental  equation o f  

t h i s  theory  descr ib ing  c a p a c i t y  c o e f f i c i e n t  va lues  o f  t h e  
substance chromato::raphed i n  multicomponpnt mobile phase 
though c a p a c i t y  c o e f f i c i e n t s  o f  t h i s  substance i n  mono- 
component mobile Dhase has  t h e  following form [10,111 

where xi is  volume o r  m o l a r  f r a c t i o n  o f  i - t h  component i n  
n-component mobile phase, and kf  is  k '  value o f  t h e  sub- 
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3450 ROZYLO, MALINOWSKA, AND GWISCHOMICZ 

s tance  chromatographed i n  pure i l l .  so lvent .  For t h e  
systems con ta in ing  binary mobile phase eq. 4 assumes 
fol lowing f o r m :  

' "1 x2 
k =  lq+q ( 5 )  

Using r e l a t i o n s h i p  between R 
we can use equa t ion  5 us ing  k va lues  obtained d i r e c t l y  
from RM measurements by TLC method. Equation 5 assmes 
then  a fo l lowing  from: 

and log k '  RN= log k' [ 123, M , 

-%I + x2 10 -RN 1 2 = x, 10 "RNl 10 

METHODS AND RESTJLTS 

Our invest i :a t ions were c a r r i e d  o%t  by TLC inethod. 
C h i t i n  used i n  the  experiments was produced f r o a  k r i l l  
i n  Depxtrnent o f  Inve r t eb ra t e s  technology h r i n e  F isch ing  
I n s t i t u t e  Gdynia, Poland using acid-basic  method. Glass 
q l a t e s  were covered with c h i t i n  suspension and then  3 i red  
i n  air. Conparative i n v e s t i g a t i o n s  were c a r r i e d  out  on TLC 
p l a t e s  produced by IU?CK and covered with s i l i c a  g e l  60 11. 

Amino ac ids  were used i n  the f o r m  of 1% so lu t ions  i n  
water-qethsnol mixtures.  As mobile phases were used binary 
i i x t u r e s  o f  so lven t s .  

Table 1.  
Anlino ac ids  and b i n w y  mobile phases use? i n  i nves t iga t ions .  

t a z o  ac ids  1 binary mobile p h a s e s 1  

n l i c i n e  
v a l i n e  
1 cu c i ne  
a lan ine  
p h enyl'lal a n i  17 e 
se r ine  
threonine 
h i s t  i d i m  

e ', hano 1-me t hanol 
n-pro Danol-ms thanol  
acetone-ine thanol  
acetone-a t hanol 

1 1 1 
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CHITIN AS STATIONARY PHASE 345 1 

RSSULTS 

4 s  mentioned above the  main purpose o f  t h i s  work is 
t e s t i n ?  o f  popular  chromatoeraphic process  op t imiza t ion  
t h e o r i e s  €or  chromatopraphic systems conta in ing  c h i t i n  as 
s t a t i o n a r y  phase. I n  order  t o  t h i s  RpI va lues  f o r  i n v e s t i -  
ga ted  chromato yraphcd substances were ca l cu la t ed  wi th  he lp  
o f  t h e  equat ions  1 and 6. The r e s u l t s  obtained were com- 
pared  t o  those  obta ined  f o r  ana lop ic  chromato,:raphic 
systems c o n t a i n i n s  riel1 i r lves t i ;a ted  s i l i c a  :el as statio- 
na ry  phase. T h i s  comparison has  d e t c r i i w t i o n  o f  t e s t r d  
t h e o r i e a  a o p l i c a b i l i t y  i n  view i n  r e l a t i o n  t o  c h i t i n  and 
a l s o  on the  basis  o f  comuarison betvecn t h e o r e t i c a l  an$ 
exTeriTenta1 r e l a t i o n s  i n  1 h e  s y s t e m  inves t iga t ed  obta in in2  
in t roduc to ry  i n f o m a t i o n  about t h e  processes  c a r r y i n g  out 
du r inp  chrnw.toi:rams development i n  the  c h r o m t o  y a p h i e  
systems con ta in ing  c h i t i n  r~ s i .n t ionary  chase. 

”’he resu l t s  obtained a r e  p r  sen ted  on f o u r  f i z u r e s  i n  
t h e  fo-m re la t iop ish ip  between e x n e r i w n t a l  I$! val i ies  /R7$,o/ 
End t h e o r e t i c a l  v a l u e s  /RI;c/ c a l c l i l a t ed  from equa t ion  1 
and 6 f o r  all c h r o m a t o  :ran%ic s y s t e m  invea t jga ted .  Prom 
rranh i c a l  r e l a t i o n s h i p s  3r:e=f(Ri,lc) i t  can be seen,  t h a t  
t h e s e  r e l a t i o n a s h i p s  a r e  l i n e a r  f o r  both t e s t e d  t h e o r i e s  
and f o r  both compared s t a t i o n a r y  phases. I n  t h e  case  o f  
i 4  a1 agreeqent  between e x o e r i a e n t a l  and t h e o r e t i c a l  
v a l u e s  r n l a t i o n s h i p  Rls e= f 
l i n e  m s s i n q  thocgh ori ; ; i?  and hqvin :  a s l o p e  rra’r eqUal. 
t o  un i ty .  3ecause o f  dev ia t ion  from i d e a l  r e l a t i o n s  a 
Eraphica l  documentation i s  coTpleted by the t a b l e  ir, which 

RIIe = aXI,c + b 

homologous o l coho l s  .serie u n i t s  / ctlianol-methanol and 
n-propmol-m- thano l /  a good ap;reement experimental  and 
t h e o r e t i c a l  da t a  i s  observed which appears  i n  R I L e = f  (Roic) 
dependences proceeding. 9 e s e  dependences a r e  as mentioned 
a l r eady  l i n e a r .  S t r a i g h t  l i n e  parametera o s c i l l a t e  around 
u n i t y  f o r  s lope  Ira1’ value and arround zero f o r  t’b” para- 

& .” 

a r e  represented by s t r a i s h t  

s t r a i y h t  l i n e s  parameters  a r e  l i s t e d  (Table 2) 
For t he  mobile n’lase sgsCems conta in in .  succeeding 
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3452 ROZYLO, MALINOWSKA, AND GWISCHOMICZ 

20 1.5 

Fig. 1. 
Rela t ionschip  between iiN values  obtai2ed by experimental  
d a t a  (Rr,;e) and obtained by t h e o r e t i c a l  way (RI.rc) on the 
b a s i s  equat ion 1 ?nd 6 on Si02 ( l i n e s )  
l a y e r s  (dashed l i n e s )  . 
chromatopaphed substances eq. 1 eq.6 

and on C h i t i n  

gl i c i n e  
a l an ine  
wal i n e  
1 e uc i ne 
phe nyl  a1 anine 
t hr e oni  ne 
seryne 
h i s  t i d  ine  

Kcbi le  phase: ethanol-methanol. Volume f r a c t i o n  on more 
p o l a r  component o f  mobie phase: a. x,= 0.1, b. x,= 0.3, 
c. x l=  0.5, d. x,= 0.7, e. x,= 0.9. 
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CHITIN AS STATIONARY PHASE 3453 

Fig. 2 .  
Rela t ionschip  R,,= f (RpIc). ICobile phase: n-propanol - - nethanol.  For  symbols s ee  f i q .  1.  

meter  i.e. f o r  parameter  d e f i n i n g  a strai,”;t l i n e  a c h i f t  
i n  r e spec t  t o  o r i q i n  of co-ordinate  axes. 30 th  equa t ions  
a r e  m o s t  v a l i d  f o r  ethanol-methanol mixture e i t h e r  on Si02 
o r  on c h i t i n  (fig.1, t a b l e  2 a )  . This  f a c t  can  expla ined  by 
t h i s  t h a t  mobile phase c o n s i s t s  o f  components havine  
silinlilar p o l a r i t y ,  chemical s t r u c t u r e  and molecule s i z e  
(succeeding u n i t s  o f  homologous s e r i e ) .  F o r  mix tures  
con ta in ing  s o l v e n t s  o f  more d i f f e r e n t i a t e d  p o l a r i t y  ( e.g. - n-propanol -methanol) Rrde = f (RNc) dependences proceeding 
is also more d i f f e r e n t i a t e d  i n  r e s p e c t  e i t h e r  t o  bo th  opt i -  
a i z a t i o n  t h e o r i e s  o r  t o  s t a t i o n a r y  phase used. From f ig .  2 
a n d  from data g iven  i n  t a b l e  2b r e s u l t s ,  t h a t  d i f f e r e n c e s  
between va lues  c a l c u l a t e d  f r o m  equa t ion  1 and 6 a r e  g r e a t e r  
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1 X 

- 
3.1 
0.3 
0.5 
0.7 
0.9 

-I - 

0. 1 
0.3 
0.5 
0.7 
0 .9 

0: 1 
0.7 
C. 5 
0.7 
0.3 

-- 
0.1 
0.3 
0.5 
0.7 
0.9 
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6.90 G . 1 0  0.88 0.16 
1.CC 0.00 1.14 0.0C 
1.90 0.00 1.25 0.00 
1.12 0.02 1.14 G.O1 
j.06 0.07 1.00 0.OC 

Table 2.  
Parameters  a and b i n  e i v e n  chrornztocra:)hjc systdrn~. 

1.00 9.00 1.40 3.X 
1.30 0.30 2.14 3.26 
1.00 0.02 1.53 0.09 
1.01 0.02 1.23 -0.02 
1.00 G.10 0 . ~ ~ 3  -5.06 

0.92 G.20 1.00 0.14 
1.CO 0.00 1.50 0.26 
1.00 C.00 1.00 0.20 
1.60 -0.G2 1.07 0.19 
1.20 0.08 1.20 0.02 

mobile  phase: etkanol-methanol - --- 

1 . G O  C.02 C):ir ",:: 1.00 1.00 -C.C2 -0.04 1.02 -0.15 

1.60 0.00 1.00 4.30 0.08 c.30 c.00 
1.11 (3.02 1.11 0,OG 1.00 0.02 1.00 -0.02 

1.00 0.00 0.82 0.00 0.02 o.ec -2.06 

- 
mobile phase: n-propanol-met hanol 

1.17 -0.05 2.30 -1.16 
1.27 -1'.?O 2.22 -0.51 
1.27 0.08 2.50 0.00 
1.00 0.04 1.70 .  -0.11 
2.50 0.02  1.30 -0.02 

I . _ ~ _  . 

0.95 0.08 1.15 -0.15 

1.10 0.01 1.20 0.06 
1 - 1 0  -0.13 1.10 -C.O5 

1.lG -0.10 1.10 C.04 
1.05 -0.07 1.05 c.00 

1.05 -0.03 1.70 -0.05 

1.15 0.21 1.20 -0.03 
1.15 -0.01 1.15 0.45 

1.00 -0.01 1.20 -0.02 
1.10 -0.04 1.50 -0.02 

- ~~ 

mobile  phase: acetone-ircthanol 
I - --I__-- 

I 

mobile phase: a c e  t one-ethanol 
I 
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CHITIN AS STATIONARY PHASE 3455 

e s p e c i a l l y  then  c h i t i n  is w e d  a s  s ta t ionaxy phase .  .jig- 
n i f ican t ;  d i f f e r r n c e s  nre observed a l s o  i n  case o f  acetone- 
-a lcohol  nobi le  phase type. I n  s p i t e  t h a t  r e t i o n s h i p  
R , ~ ~  = f [ R ~ ~ ~ )  i s  as before  l i n e a r  s i y n i f i c a n t l y  Trea te r  
c ' cv ia t ions  o f  t h e o r e t i c a l  and exoerimental  vali les and 
s i d n i f i c a n t  s c e t t e r  o f  ind iv idua l  o f  ind iv idua l  p o i n t s  i n  
r e l a t i o n  t o  s t r a ip -h t  l i n e  i s  observed. S imi la r ly  as i n  t h e  
case  o f  n-propanol-met3anol mobile phase the  d i f f e r e n c e s  
a r e  -,-eater f o r  the chromatolqxiphic sytems containii?,--  
c h i t i ?  as p t a t i o n a r y  ;Ihase. T h i s  i s  i l l u s t r a t e d  ,:raphi- 
c a l l y  on f i g .  3 and 4 anti also i n  t a b l e  2 ( c  and d) .  
Op.1-iinizntion theo ry  t e s t in r ;  ir;dependently on comparison 
o f  cxncriiaental  and t h e o r e t i c a l  va lues  obtained on the  
basis oE these t h e o r i e s  by comoarison o f  yarameters  typi-  
c a l  f o r  these t b e o r i c s  may be he lpf i l l  i n  d e f i n i t i o n  o f  
t h e  phenomena t a k i n g  play r'-irin.; chromatorrraphic 7rocess.  

mizat ion theory incl'tde A, paremeter. 
desc r ib ing  i n t e r a c t  ions  betveer, nobj le phase coqponents 
anr; ci:ronlat;o-,ranhed s ih s t an res .  
'kcause  this oara-e te r  i s  however s o  f a r  c loos i  np  parameter 
d e  Lerrnined w i t h  he lp  r e t e n t i o n  data vali:e dependents not 
o ~ l y  o n  mentioned above i n t e r a c t i o n s  tra.kinp p l ace  i n  mobile 
whsse, bat a l s o  on  i n t e r a c t i o n s  between sur face  and o the r  
compownts o f  s t a t i o n a r y  phase. Va l id i ty  of such argumen- 
t a t i o n  may be confirmeti by the f a c t ,  t ha t  A, parameter 
val Ges a r e  d i f f e r e n t  f o r  t he  chromatoTraphic systems 
c,>ritaining d i f f e r e n t  s t a t i c n a r y  phases [ 1 3 ]  . T-i 'cle 3 
1i:;ts A values  € o r  amino a c i d s  chrornatographed on c h i t i n  
3nd f i 0 2  uair*g r lobi le  nhase f nves t ipa ted .  
Prom a n a l y s i s  o f  t h e  d a t a  l i s t e d  i n  t a b l e  3 some r e g u l a r i t i e s  
common f o r  Si02 and c h i t i n  can  be observed. For the  mobile 
phase con ta in ing  components of similar s t r u c t u r e  e thanol-  
-methanol, n-propanol-methanol A, va lues  are smaller t h a n  
f o r  t h e  mobile phases conta in ing  components d i f f e r i n g  i n  
molecular  shape and chemical s t r u c t u r e  e,g. acetone - 
- e thanol ,  acetone - methanol . Thus s m a l l e s t  A, values  
are observed f o r  t h e s e  systems which con ta in  two  succeding 
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Fj,?. 3. 
R e l a t i o n s c h i p  RFre= f ( Rr,,c) . ?*gobile phase: acetone - 
- ethanol. For syrribols see f i p ; ,  1 .  

'Mc 
Fig. 4 .  
Relationshin Rife = f ( R i T c ) .  f l o b i l e  phase: acetone - 
- metharol. I ' o r  symbnls  see fig. 1. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
3
1
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



CHITIN AS STATIONARY PHASE 3457 

homologous s e r i e  u n i t s  ethanol-methanol . This  i s  due by 
g r e a t e r  d i f f e rences  i n  mobile phase ccmponents molecules 
dimcnsior:s a r d  we~her i n t e r a c t i o n s  betweer. CjEI zroup,~: o f  
n-propanol and chromatographic systems components and hence 
sna l le r  e l u t i o n  power. 

o f  acetone-alcohol type,  A, values  increasct with inc reas  o f  
e l l i t i on  power o f  more a c t i v e  mobile phase component. Thus 
AZ va lues  f o r  acetone-ethanol sys ten  are smaller than  f o r  
acetone-methanol system. AnAysis  o f  t h e  data presented 
above i n d i c a t e s  A, va lues  increase  wi th  increase  o f  e l u t i o n  
power d i f f e r e n c e  f o r  indLvidua1 mobile pbase conponents 
in5ependent ly  on s t a t i o n a r y  phase type. Data l j s t e d  i n  
t a b l e  3 s igxest  on exs i s t ence  o f  c o r r e l a t i o n  between Az 
value and s t r u c t w e  o f  a-?i?o ac id  chroa3tographed. A, 

values  decrease  with incrcane  of nonpolar hydrocarbon c h a i n  
l e n i h t  i n  m i n o  ac id  nolecule .  T h i s  i s  r e l a t e d  t o  r educ t ion  
o f  carboxyl  group s p e c i f i c  i n t e r a c t i o n s  by a1 i p h a t i c  chain.  
This problem i s  i l u s t r a t e d  f o r  example o f  plycine,  a l a n i n e ,  
v a l i n e  aq? leucine.  In t roduc t ion  o f  aromatic  r i n g  i n t o  
m i n s  ac id  molecule re$uce  A, value ( f o r  example a l an ine  
and  p>ei iylalanine)  a n d  chanrt;es the  r e l a t i o n  between AZ 
v a l u e s  deierifiined f o r  S i02  and c h i t i n .  Jiffect o f  Oii group 
on AZ valli9s be observed e.g f o r  a l an ine  and ser ine .  Se r ine  
con ta iq ing  O H  y a u p  i n  ao lecu le  ( incontary  t o  a l a n i n e )  has 
A, v a l u e s  s i g n i f i c a n t l y  Trea t e r  than  81 anine.  "hreonine has  
of t u r n  smal le r  Az va lues  i n  coqparison t o  i ts proceding 
homologue ser ine .  For  t h i s  example we can  observe an e f f e c t  
o f  a l i p h a t i c  chain Ienyht  i n  m i n o  a c i d  mo'lec7ile on A, 
values  wi th  cbsnges A, va lues  o f  chronatopaphed  substance 
mnlpci11ar s t ruct ,ure  f o r  t w o  r t a t i c n a r y  phase i.e. s i l i c a  
qel  and c h i t i n  ;2re analo : ica l .  

P i f f e rences  br tween exqerirnental and t h e o r e t i c a l  HI,: 
va lues  calciJ la ted fror. eq. 1 and 6 can bv cxplainf>d bg 
- o n l d e a l i t y  OC the  chrornatoqraphic system inves t iga ted .  
20th t h c o r i e s  examined a s s m e  the l ack  o f  s p e c i f i c  i n t e r -  
molecular i n t e r a c t i o n s  i n  chrornatoqraphic s y s t e m  and 

For  t h e  chro ia tographic  systems con ta in ing  mobile phase 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
3
1
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



3458 

C.1345 
0.8€,9 
~1.778 

ROZYLO, MALINOWSKA, AND GWIS-CHOMICZ 

0.725 0.  '376 1.121 
0.864 - - 
0.874 - - 

Table 3. 

A? calqes f o r  c h r o n a t o  :raphed s t ? b s t a n c e s  i n  q iven  chroma- 
t o p r a o h i c  systems on Si02 2nd C h i t i n  layers .  

'2 

S u b  s t a n c e s  

: I i c i n e  
a l a n i n e  
va! i n e  
1 (7ucine 
a h o n y l ~ i l a n i n e  
t h s o  o n i  ne 
sesgnc  
h i  st i d  i n e  

I- 
a1 m i n e  
v a l i n e  
1 elic i n e  
pkienalalanine 

-- 
e thanol-methano1 n-?ropanol-methanol 

1.071 1.334 
0.963 1.240 

0.r73 0.581 0.735 0.91 1 
0.678 I 0.517 1 0,761 1 0.827 
0.381 0.432 0.848 0.726 

acetone-acthanol  acetone - e t h a n o l  

e n e r y e t i c n l  homogweity o f  the adsorbent  s:irface, whereas 
i.r t h e  :;ystem invest ipate . :  by iig because o f  t y 2 e  o f  t h e  
s -bs tances  separa ted  (amino ac ids  ) a c t i v e  s o l v e n t s  c a p a b l e  
t o  hydrogen bond. f o r m i s i o n  were user! as n o b i l e  phases.  From 
n a r l i e r  i n v e s t i p t i o n s  i t  is  known, t h a t  SiG2 has a h e t e r o -  
census  s u r f a c e  1141 an6 c h i t i n  because o f  presence on i t s  
s i i r face  o f  var ioi is  f ~ ~ : t i o n a l  ;;raTJps r ep resen t s  also an 
er iereet  i c a l  ly hetero:enoue s t a t i o n a r y  ?base. In s p i t e  o f  
t h e s e  i n a c c u r a c i e s  however both c o n s i d e r a t e d  theory can 
7 ~ s e d  s u c c e s i v e l y  f o r  n r e l i n i n m y  d e t e r m i n a t i o n  o f  m i n o  
ac.icis separation c o n d i t i o n s  on c h i t i n  layer. 
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