
 

 

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

Removal of Triton X-100 and Reduction of Tween 20 Concentration in
Extracts of Fatty Oxidation Products
Edward C. Lulaiab

a Red River Valley Potato Research Laboratory 311 5th Avenue N.E., Minnesota b Department of
Agriculture, Research Chemist, Agricultural Research Service-U.S.,

To cite this Article Lulai, Edward C.(1982) 'Removal of Triton X-100 and Reduction of Tween 20 Concentration in Extracts
of Fatty Oxidation Products', Journal of Liquid Chromatography & Related Technologies, 5: 5, 917 — 926
To link to this Article: DOI: 10.1080/01483918208060622
URL: http://dx.doi.org/10.1080/01483918208060622

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/10.1080/01483918208060622
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 5(5) ,  917-926 (1982) 

REMOVAL OF TRITON X-100 AND REDUCTION OF TWEEN 20 
CONCENTRATION I N  EXTRACTS OF FATTY OXIDATION PRODUCTS 

1 
2 Edward C. L u l a i  

Red R ive r  V a l l e y  Pota to  Research Labora tory  
311 5 t h  Avenue N.E., P.O. Box 113 

East Grand Forks,  Minnesota 56721 

ABSTRACT 

A techn ique was developed u s i n g  s i l i c a  Sep-Paks t o  remove T r i t o n  X-100 
and reduce t h e  concen t ra t i on  o f  Tween 20 i n  f a t t y  e x t r a c t s .  Tween 20 
concen t ra t i on  was p r i m a r i l y  reduced by us ing  non p o l a r  s o l v e n t s  t o  l ower  
s o l u b i l i t y .  
o f  T r i t o n  X-100, separa t i on  o f  t h e  de te rgen t  f rom sample e x t r a c t s  was 
most e f f e c t i v e  when u s i n g  sample loads  approx imate ly  one t e n t h  t h a t  
s i ze .  

A l though each Sep-Pak was capab le  o f  adsorb ing  up  t o  75  mg 

INTRODUCTION 

The de te rgen ts  T r i t o n  X-100' (a1 k y l a r y l  p o l y e t h e r  a l c o h o l  ) and 

Tween 20 (po lyoxyethy lene 20 s o r b i t a n  mono laura te)  have many l a b o r a t o r y  

uses. 

l i n o l e n i c  a c i d  f o r  use a s  s u b s t r a t e  i n  enzymic i ncuba t ions  i n v o l v i n g  

1 ipoxygenase (1,2). 

Both de te rgen ts  a re  used t o  d i spe rse  f a t s  such a s  l i n o l e i c  and 

- 1/ Research Chemist, A g r i c u l t u r a l  Research Serv i ce  - U.S. Department o f  

- 21 A l a b o r a t o r y  c o o p e r a t i v e l y  opera ted  by t h e  A g r i c u l t u r a l  Research 

A g r i c u l t u r e  

Serv ice ,  U.S. Department o f  A g r i c u l t u r e ;  t h e  Minneosta A g r i c u l t u r a l  
Exper iment S t a t i o n ;  t h e  Nor th  Dakota A g r i c u l t u r a l  Exper iment S t a t i o n ;  
and t h e  Red R i v e r  V a l l e y  Po ta to  Growers' Assoc ia t i on .  

Ment ion  o f  a trademark, p r o p r i e t a r y  p roduc t  o r  vendor does n o t  con- 
s t i t u t e  a guarantee o r  war ran ty  o f  t h e  p roduc t  by t h e  U n i t e d  S ta tes  
Department o f  A g r i c u l t u r e  and does n o t  i m p l y  i t s  approva l  t o  t h e  
e x c l u s i o n  o f  o t h e r  p roduc ts  o r  vendors t h a t  may a l s o  be s u i t a b l e .  
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918 LULAI 

T r i t o n  X-100 i s  e s p e c i a l l y  u s e f u l  i n  s o l u b i l i z i n g  membranes and 

membrane bound p r o t e i n  (3,4). 
enzymes i n  t h e  l ipoxygenase o x i d a t i o n  system t h a t  i n c l u d e  l ipoxygenase 

( 5 ) ,  hydroperoxi  de i somerase ( 6 ) ,  and hydroperox ide  c y c l  ase ( 7 ) .  
M e t a b o l i t e  s t u d i e s  o f  t h i s  system a r e  conducted by i n c u b a t i n g  e x t r a c t s  

o f  t h e  c rude enzymes w i th  l i n o l e i c  a c i d  s u b s t r a t e  f o l l o w e d  by e x t r a c t i o n  

o f  t h e  o x i d a t i o n  produc ts .  The o rgan ic  ( l i p i d )  e x t r a c t s  o f  t h e  ox ida -  

t i o n  produc ts  a l s o  c o n t a i n  p o r t i o n s  o f  t h e  Tween 20 o r i g i n a l l y  used t o  

d i spe rse  t h e  s u b s t r a t e  and T r i t o n  X-100 used t o  s o l u b i l i z e  t h e  enzymes. 
The presence o f  these de te rgen ts  i s  n o t  a s e r i o u s  problem when u s i n g  

TLC because t h e y  remain a t  t h e  o r i g i n ,  thereby ,  caus ing  l i t t l e  i n t e r -  

fe rence.  
w i t h  t h e  o x i d a t i o n  produc ts  and i t  has s t r o n g  UV a b s o r p t i o n  ( 8 ) .  

o f  Tween 20 i s  n e a r l y  unde tec tab le  because o f  i t s  poor UV abso rp t i on .  

when us ing  normal phase HPLC. P o l a r  compounds, such as T r i t o n  X-100, 
b i n d  t i g h t l y  t o  m i c r o p a r t i c u l a t e  s i l i c a  columns. Each added i n j e c t i o n  

coa ts  more de te rgen t  o n t o  t h e  column. T y p i c a l  non-po la r  g r a d i e n t  s o l -  

ven t  systems w i l l  n o t  e l u t e  t h e  de te rgen t .  Detergent  l e f t  bound t o  t h e  

s i l i c a  cou ld  s l o w l y  a l t e r  t h e  chromatographic p r o p e r t i e s  o f  t h e  column. 

E l u t i o n  o f  t h e  de te rgen t  w i t h  more p o l a r  s o l v e n t s  can a l s o  be d i f f i c u l t  

and i t  i s  t roublesome t o  m o n i t o r  c lean-up o f  a column when changing from 
nonpo lar  t o  p o l a r  s o l v e n t s  because o f  d r a s t i c  changes i n  base l i ne .  

method i s  needed t o  remove these de te rgen ts  f rom t h e  o r g a n i c  e x t r a c t  
be fo re  HPLC a n a l y s i s .  

Cheetham (9) developed a method u s i n g  Amber l i t e  XAD-2 t o  remove 

T r i t o n  X-100, however, t h i s  method was designed f o r  use w i t h  aqueous 
e x t r a c t s  which were t o  be used f o r  enzyme s t u d i e s .  We r e p o r t  here  a 

qu i ck  and inexpens ive  techn ique u s i n g  s i l i c a  Sep-Paks t o  remove T r i t o n  

X-100 f rom l i p i d  e x t r a c t  and t o  min imize  t h e  amount o f  Tween 20 i n  t h e  
t r e a t e d  e x t r a c t .  

T r i t o n  X-100 has been used t o  s o l u b i l i z e  

However, when u s i n g  reversed phase HPLC, T r i t o n  X-100 e l u t e s  
E l u t i o n  

The problem o f  de te rgen ts  i n  t h e  l i p i d  e x t r a c t  i s  more troublesome 

A 

MATERIALS 

Potatoes were macerated w i t h  a model 6001 Acme Supreme J u i c e r a t o r ,  

Acme J u i c e r  MFG Co., S i e r r a  Madre, CA. Membrane d i s r u p t i o n  was pe r -  

formed w i t h  a Sonic Dismembrator, Asteck Systems Corp., Farmingdale, NY. 
T r i t o n  X-100 and Tween 20 were purchased th rough  J. T. Baker Chemical 
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REMOVAL OF TRITON X-100 AND REDUCTION OF TWEEN 20 919 

Coy Ph i l l i psbu rg ,  NJ. L i n o l e i c  a c i d  was purchased from NuChek Prep 
Inc. ,  Elysian, MN. Anhydrous d i e t h y l  e the r  and petroleum e t h e r  were 

purchased from Ma l l i nk rod t ,  Inc. ,  St. Louis, MO; a l l  o the r  so lvents  were 
purchased from Burdick and Jackson Laboratories, Inc., Muskegon, M I .  
TLC was conducted on Anasi l  HF p l a t e s  obtained from Analabs, Inc., New 
Haven, CT. 

a c i d  analys is  column, w i t h  dual M 6000A pumps, a model U6K i n j e c t o r ,  a 
model 730 Data Module and a model 720 System Con t ro l l e r ,  (Waters Assoc., 
M i l f o rd ,  MA).  
(Schoeffel Instruments, Westwood, NJ) set  a t  214 nm. Detergent removal 
was accomplished w i t h  s i l i c a  column ca r t r i dges ,  Sep-Paks, manufactured 
by Waters Assoc., M i l f o r d ,  MA. 

Water f o r  the HPLC solvent  system was p u r i f i e d  by passage through 
Reverse Osmosis and Super Q water systems fo l lowed by f i n a l  treatment 
w i t h  an Organex C a r t r i d g e - F i l t r a t i o n  apparatus ( M i l l i p o r e  Corp., Bedford, 

L i q u i d  chromatography was conducted us ing a 3.9 mn x 30 cm f a t t y  

The UV detector  was a va r iab le  wavelength model SF 770 

MA).  

METHODS 

Enzyme e x t r a c t s  from Norchip Potatoes (Solanum tuberosum L.) were 
prepared by f reez ing  cubes (100 g) o f  potato f l e s h  i n  l i q u i d  n i t rogen,  
macerating the  f rozen cubes and e x t r a c t i n g  w i t h  K-Phosphate b u f f e r  (100 
m l ,  0.1 M, PH 6.0) con ta in ing  0.3% T r i t o n  X-100. 
combined w i t h  the pulp was then sonicated 45 sec a t  a s e t t i n g  o f  60 (80 
watts, 22.2 kcyc les lsec)  w i t h  a Sonic Dismembrator. 
subst rate was prepared using Tween 20 as a d i spe rs ing  agent (1). 

e x t r a c t  (120 m l )  and subst rate (60 m l )  were incubated i n  K-phosphate 
b u f f e r  (1500 m l ,  0.05 M, pH 6.0).  
pe r iod  (30 t o  45 min) the enzyme a c t i v i t y  was stopped by adding enough 
c i t r i c  ac id  t o  lower the pH t o  3.5. The f a t t y  ac id  o x i d a t i o n  products 
were ex t rac ted  (3X) w i t h  chloroform-methanol (2:1, V / V ) .  The organic 
e x t r a c t  o f  l i p i d  and unwanted detergent was d r i e d  w i t h  anhydrous Na- 
s u l f a t e  and the so lvent  was evaporated. 
and detergent was e s t e r i f i e d  w i t h  diazomethane. 

The detergent concentrat ion i n  the e s t e r i f i e d  l i p i d  e x t r a c t  was 
i n i t i a l l y  reduced by evaporating the  e the r  so lvent  w i t h  n i t rogen  and 
d i sso l v ing  the l i p i d  i n  5 m l  o f  hexane-ether (l:l,  V / V ) .  

The enzyme e x t r a c t  

L i n o l e i c  a c i d  
Enzyme 

A f t e r  the appropr ia te incubat ion 

The concentrated e x t r a c t  o f  f a t  

The hexane- 
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920  LULAI 

e t h e r  so l ven t  combina t ion  a l s o  p rov ided  t h e  proper  p o l a r i t y  f o r  ad- 

s o r p t i o n  on to  s i l i c a  Sep-Paks. 

and purged w i t h  10 m i  o f  water  a t  approx imate ly  12 ml /min .  
t r i d g e  was then s i m i l a r l y  a c t i v a t e d  w i t h  10 m l  o f  anhydrous methanol, 15 
m l  o f  abso lu te  e thano l  and 8 m l  o f  anhydrous d i e t h y l  e t h e r ,  f o l l o w e d  by 

e q u i l i b r a t i o n  w i t h  20 m l  o f  hexane-ether ( l : l ,  V / V ) .  
(0 .5  m l )  o f  t h e  l i p i d  e x t r a c t ,  c o n t a i n i n g  e s t e r i f i e d  f a t  and de te rgen t ,  
was d i l u t e d  t o  1 m l  w i t h  hexane-ether and a p p l i e d  by s y r i n g e  t o  t h e  

a c t i v a t e d  Sep-Pak. The methy l  e s t e r s  o f  t h e  f a t t y  a c i d  o x i d a t i o n  p r o -  

duc ts  were e l u t e d  w i t h  4 t o  12 m l  o f  hexane-ether,  f o l l o w e d  by 4 t o  8 m l  
o f  e t h e r .  Adsorbed ( o r  bound) de te rgen t  c o u l d  then  be e l u t e d  w i t h  4 m l  
o f  methanol. 

accomplished by t h r e e  developments w i t h  pe t ro leum ether-anhydrous 

d i e t h y l  e t h e r - a c e t i c  a c i d  (60:40:1, V / V / V )  and v i s u a l i z e d  by c h a r r i n g .  

The average b i n d i n g  c a p a c i t y  o f  a Sep-Pak c a r t r i d g e  f o r  T r i t o n  X -  

100 was determined by pass ing  successive 4 m l  volumes o f  0.5% T r i t o n  X -  
100 (5.33 mg/ml i n  hexane-ether,  1:1, V / V )  th rough the  Sep-Pak and 

m o n i t o r i n g  t h e  e l u a t e  f o r  non-bound T r i t o n  X-100 a t  277 nm (9,lO). 

i t i a l  5 min i s o c r a t i c  p e r i o d  (40% a c e t o n i t r i l e  - 60% w a t e r )  f o l l o w e d  by 

a l i n e a r  g r a d i e n t  ( cu rve  6 on t h e  System C o n t r o l l e r )  t o  25 min  (85% 

a c e t o n i t r i l e  - 15% wa te r )  and a subsequent i s o c r a t i c  p e r i o d  t o  40 min  

(85% a c e t o n i t r i l e  - 15% w a t e r ) ,  

A s i l i c a  Sep-Pak c a r t r i d g e  was f i t t e d  t o  a 10 m l  gas t i g h t  s y r i n g e  

The c a r -  

A smal l  p o r t i o n  

Th in  l a y e r  chromatography o f  t h e  concent ra ted ,  e l u t e d  f r a c t i o n s  was 

High performance l i q u i d  chromatography was conducted w i t h  an i n -  

The f l o w  r a t e  was 3 ml/rnin. 

RESULTS 

S o l u b i l i t y  O f  Products and Detergent  

A f t e r  me thy la t i on ,  t h e  c rude o rgan ic  e x t r a c t  c o n t a i n i n g  enzymica l l y  

o x i d i z e d  l i p i d  and de te rgen t  was taken up i n  hexane-ether (l:l, V / V ) .  
Th i s  s o l v e n t  s o l u b i l i z e d  t h e  r e a c t i o n  produc ts  b u t  d i s s o l v e d  l i t t l e  o f  

t h e  Tween 20. Grav ime t r i c  exper iments i n d i c a t e d  t h a t  t h e  hexane-ether 
s o l v e n t  was capab le  o f  d i s s o l v i n g  1.8 mg o f  Tween 20 p e r  m l  a t  s a t u r a t i o n  

a t  23 C .  

presence o f  Tween 20 i n  exper iments o r  subsequent HPLC because o f  i t s  

poo r  UV abso rp t i on ,  

0 
It was n o t  p r a c t i c a l  t o  s p e c t r o p h o t o m e t r i c a l l y  m o n i t o r  t h e  

The res idue ,  c rea ted  a f t e r  t a k i n g  t h e  l i p i d  e x t r a c t  
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REMOVAL OF TRITON X-100 AND REDUCTION OF TWEEN 20 921 

up i n  hexane-ether, was r e d i s s o l v e d  i n  methanol  and ana lyzed chromatog- 

r a p h i c a l l y .  

t a i n e d  no l i p i d  o x i d a t i o n  p roduc ts  o r  T r i t o n  X-100. 

p roduc ts  were v i s i b l e  and t h e  r e s i d u e  remained a t  t h e  o r i g i n  and was 

t h e r e f o r e  presumed t o  be Tween 20. 

Resu l t s  f rom HPLC i n d i c a t e d  t h e  r e d i s s o l v e d  r e s i d u e  con- 

On TLC, no  o x i d a t i o n  

Adsorp t i on  Capac i t y  o f  S i l i c a  Sep-Paks f o r  T r i t o n  X-100 

The average c a p a c i t y  o f  a Sep-Pak t o  adsorb  T r i t o n  X-100 was 

eva lua ted  by c u m u l a t i v e  a d d i t i o n s  o f  t h e  d e t e r g e n t  (0.5% V / V  i n  hexane- 
e t h e r )  and m o n i t o r i n g  t h e  e l u a t e  f o r  non-bound T r i t o n  X-100 a t  277 nm 

(F ig .  1) (8,lO). The 0.5% T r i t o n  X-100 s tock  s o l u t i o n  would have an 

e q u i v a l e n t  absorbance o f  12.5 (10). 
curve  was ob ta ined  i n  exper iments u s i n g  1.0% T r i t o n  X-100 s o l u t i o n s .  

The same b i n d i n g  o r  a d s o r p t i o n  

Th in  Layer  Chromatographic P r o f i l i n g  o f  Sep-Pak F r a c t i o n a t e d  L i p i d  
and Detergent  

The e x t r a c t e d  produc ts  and de te rgen t  were a p p l i e d  t o  a Sep-Pak, and 

e l u t e d  f r a c t i o n s  were c o l l e c t e d  and chromatographed by TLC ( F i g  2 ) .  
Lane one o f  t h e  TLC i s  t h e  crude n o n - f r a c t i o n a t e d  e x t r a c t  and shows t h e  

de te rgen t  remain ing  a t  t h e  o r i g i n .  

w i t h  hexane-ether ( 1 : l  and 1:2.3) w i t h o u t  d e s o r p t i o n  o f  d e t e r g e n t  

( l anes  3, 4, and 5 ) .  E l u t i o n  w i t h  e t h e r  desorbed remain ing  p o l a r  l i p i d  

p roduc ts  and presumably some Tween 20 ( l a n e  6 ) .  Wi th  o u r  sample l oads  
( 6  - 8 mg) and range o f  p roduc t  p o l a r i t i e s ,  f i n a l  e l u t i o n  w i t h  methanol 

( l ane  7)  desorbed t h e  de te rgen t  and showed t h a t  no p o l a r  l i p i d  remained. 

L i p i d  can be e l u t e d  f rom t h e  Sep-Pak 

HPLC P r o f i l i n g  o f  Sep-Pak F r a c t i o n a t e d  L i p i d  and Detergent  E x t r a c t  

HPLC was conducted on t h e  c rude e x t r a c t  and f r a c t i o n s  prepared by 

Sep-Pak t rea tmen t  ( F i g  3 ) .  F i g u r e  3E shows t h e  peak a t  11.5 min,  

T r i t o n  X-100, t o  be t h e  s i n g l e  l a r g e s t  absorb ing  component i n  t h e  

e x t r a c t .  A l though T r i t o n  X-100 was s p e c t r o p h o t o m e t r i c a l l y  q u a n t i t a t e d  
a t  277 nm (8,10), t h e  UV spectrum f o r  t h i s  compound has i t s  l a r g e s t  

a b s o r p t i o n  maxima a t  216 nm, ve ry  c l o s e  t o  t h e  214 nm wavelength used i n  

ou r  HPLC m o n i t o r i n g .  A f t e r  a p p l y i n g  t h e  c rude sample t o  t h e  Sep-Pak, 

l i p i d  c o u l d  q u i c k l y  be e l u t e d  f o r  HPLC w i t h  4 m l  o f  hexane-ether (1:l) 
f o l l o w e d  by 8 m l  o f  e the r .  
e l u a t e s  shows removal of T r i t o n  X-100 ( F i g  3D). 

HPLC o f  t h e  combined hexane-ether and e t h e r  

HPLC o f  t h e  f i n a l  Sep- 
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0.81 

Mg TRITON X-100 APPLIED TO SEP-PAK 

FIGURE 1. S i l i c a  Sep-Pak binding capaci ty  f o r  Triton X-100. Cummulative 
4 m l  a l iquots  o f  Triton X-100 (0 .5%, 5.33 rng/ml) were appl ied t o  a 
s i l i c a  car t r idge  and the non-bound Tri ton X-100 was measured i n  the 
e lua te .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
0
6
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



REMOVAL OF TRITON X-100 AND REDUCTION OF TWEEN 20 923 

Pak e l u a t e  ( F i g  3C) shows t h a t  o n l y  T r i t o n  X-100 remained adsorbed un- 

t i l  e l u t i o n  w i t h  methanol. The presence o f  Tween 20 c o u l d  n o t  be d e t e r -  

mined f o r  HPLC by UY mon i to r i ng ,  The s o l v e n t  g r a d i e n t  ( F i g  38) changed 

t h e  r e f r a c t i v e  i ndex  and caused t h e  base l i ne  r i s e  dep ic ted  by t h e  b lank  
r u n  i n  F igu re  3A and found i n  t h e  chromatograms o f  F igu res  3C, 3D and 

3E. The smal l  peaks found i n  t h e  f i r s t  5 min  o f  F i g u r e  3A a r e  f rom t h e  

i n j e c t i o n  of  10 u l  o f  hexane-ether c o n t r o l .  The peaks w i t h i n  t h e  r e -  

ma in ing  p o r t i o n  o f  F i g u r e  3A a r e  f rom t r a c e  enr ichment  o f  t h e  o r g a n i c  
m a t e r i a l  i n  t h e  wa te r  component o f  t h e  s o l v e n t  system. 

FIGURE 2. 
ether-anhydrous d i e t h y l  e t h e r - a c e t i c  ac id ,  60:40:1, V / V / V )  o f  (1) t h e  
crude e x t r a c t  c o n t a i n i n g  l i p i d  and de te rgen t ,  fo l lowed by p r o f i l e s  o f  
f r a c t i o n s  f rom s i l i c a  Sep-Pak separa t i on ,  ( 2 )  e l u a t e  f rom sample ap- 
p l i c a t i o n ,  (3 )  e l u a t e  f rom 4 m l  hexane-ether (1:1), ( 4 )  e l u a t e  f rom 4 m l  
hexane-ether ( l : l ) ,  ( 5 )  e l u a t e  f rom 4 m l  hexane-ether (1 :2 .3 ) ,  ( 6 )  e l u a t e  
f rom 4 m l  anhydrous d i e t h y l  e the r ,  and ( 7 )  e l u a t e  ( T r i t o n  X-100) f rom 4 
m l  methanol. 
m ig ra ted  t o  near  t h e  t o p  o f  t h e  TLC p l a t e .  

Th in  l a y e r  chromatographic p r o f i l e  ( 3  developments, pe t ro leum 

Detergent  remained a t  o r i g i n  (-0) and l i n o l e i c  a c i d  (-L) 
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A 

5 10 15 20 25 30 35 40 
TIME ( min) 

F i g u r e  3. HPLC p r o f i l e s  of :  ( A )  a b lank  chromatogram o f  t h e  s o l v e n t  
g r a d i e n t  w i t h  i n j e c t i o n  of  10 u l  of hexane-ether;  (B) t h e  s o l v e n t  
g r a d i e n t  s t a r t i n g  w i t h  a 5 m in  i s o c r a t i c  p e r i o d  (40% a c e t o n i t r i l e - 6 0 %  
wa te r ) ,  t hen  a 25 min  l i n e a r  g rad ien t ,  (85% a c e t o n i t r i l e - 1 5 %  wa te r )  
f o l l o w e d  by a 15 min  i s o c r a t i c  pe r iod ;  ( C )  a chromatogram o f  t h e  f i n a l  
Sep-Pak e l u a t e  u s i n g  4 m l  of methanol t o  desorb bound T r i t o n  X-100; ( 0 )  
a chromatogram o f  t h e  combined Sep-Pak e l u a t e s  c o n t a i n i n g  f a t t y  a c i d  
methyl  e s t e r s  e l u t e d  w i t h  4 m l  o f  hexane-ether ( l : l ,  V / V )  and 8 m l  o f  
e t h e r ;  (E) a chromatogram o f  t h e  c rude f a t t y  e x t r a c t  p r i o r  t o  removal o f  
T r i t o n  X-100 by f r a c t i o n a t i o n  w i t h  s i l i c a  Sep-Pak. The f l o w  r a t e  
th rough t h e  3.9 mm x 30 cm f a t t y  a c i d  a n a l y s i s  column was 3 ml/min. 
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REMOVAL OF TRITON X-100 AND REDUCTION OF TWEEN 20 925 

DISCUSSION 

I n  a d d i t i o n  t o  the  successfu l1  removal of  T r i t o n  X-100 f rom e x t r a c t s  

o f  o x i d i z e d  l i n o l e i c  ac id ,  we found t h a t  the l e v e l  o f  Tween 20 cou ld  

a l s o  be reduced t o  approx imate ly  1.8 mg/ml o f  s o l v e n t  by d i s s o l v i n g  the  

f i n a l  5 m l  concen t ra te  o f  methyl  e s t e r s  i n  hexane-ether ( l : l ,  V / V ) .  
Experiments showed t h a t  s i l i c a  Sep-Paks would adsorb T r i t o n  X-100 

( F i g  1) and e a s i l y  b i n d  up t o  approx imate ly  75 mg be fo re  apprec iab le  

T r i t o n  X-100 appeared i n  t h e  e lua te .  However, separa t i on  o f  T r i t o n  

X-100 from t h e  l i p i d  e x t r a c t  was most e f f i c i e n t  when s m a l l e r  amounts 

o f  t o t a l  crude e x t r a c t ,  6 t o  8 mg, were app l i ed .  
l a r g e r  sample loads caused some l i p i d  t o  adhere w i t h  the  de te rgen t  t o  

the  s i l i c a  even a f t e r  e l u t i o n  w i t h  e the r .  Furthermore, o x i d a t i o n  

products  of h ighe r  p o l a r i t y ,  i f  present ,  may a l s o  remain bound w i t h  the  

de te rgen t  and l a t e r  appear i n  t h e  methanol e lua te .  
Al though e l u t i o n  w i t h  e t h e r  appeared t o  desorb some Tween 20 f rom 

t h e  Sep-Pak, e t h e r  appeared necessary t o  desorb products  which were " l e s s "  

non-polar ( F i g  2 ) .  

o f  t h e  combined e l u a t e s  ( F i g  30).  

t e n t i o n  t ime  s i m i l a r  t o  t h a t  o f  T r i t o n  X-100 was observed when the  water 

component o f  t h e  so l ven t  system was p u r i f i e d  a t  t h e  f i n a l  s tage w i t h  two 

7.8 nun x 61 cm columns packed w i t h  Bondapak C18/Porasil 6. The Organex- 
C a r t r i d g e  F i l t r a t i o n  system e l i m i n a t e d  the  skewed peak ( F i g  3A). 

t r i e d  w i t h  s i l i c a  Sep-Paks and w i t h  CI8 Sep-Paks, a l l  w i t h  l e s s  success. 

An o l d e r  batch o f  Sep-Paks which were y e l l o w i s h  i n  c o l o r  r e q u i r e d  ad- 

d i t i o n a l  c lean-up t o  l each  s o l u b l e  a n t i o x i d a n t s  f rom t h e  cas ing.  

a qu i ck ,  inexpensive method t o  e f f e c t i v e l y  remove T r i t o n  X-100 from 

f a t t y  a c i d  e x t r a c t s  f o r  HPLC ana lys i s .  

s i m p l i f i e d  t h e  chromatogram when u s i n g  CI8 reversed phase HPLC and, more 
impor tan t l y ,  prevented de te rgen t  b u i l d - u p  on a n a l y t i c a l  s i l i c a  HPLC 
columns. Our exper ience has shown t h a t  T r i t o n  X-100 w i l l  b i n d  very 

t i g h t l y  t o  an a n a l y t i c a l  s i l i c a  HPLC column and i t  was n o t  e a s i l y  removed 

w i t h  normal phase s o l v e n t  systems. 

A p p l i c a t i o n  o f  

Ether  d i d  n o t  e l u t e  T r i t o n  X-100, as i n d i c a t e d  by t h e  chromatogram 

However, a skewed peak w i th  a r e -  

Several  o t h e r  s o l v e n t  systems employing CHC13, THF and water  were 

The use o f  a smal l  s i l i c a  column, such as the  Sep-Pak, prov ided 

The e l i m i n a t i o n  o f  T r i t o n  X-100 
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