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LMany solvenr systems hzve been reported for free and methylated fecai bife 
acid separation by thin-layer chromatography (TLCji4. None 8s yet have provided 
an adequate procedure for removq the fatty acids present rn the f=l extract before 
separating the bile acids. Fatty acxds interfere with gas-liquid chromatographic 
(GLC) analyses ofbiIe xxds and can also interFere with spec~ophotomerricanalysis. 

To overcome rhese problems, new and existing TLC metkods of both free 
and methylated bile acids have been modified in our laboratory. Separation of free 
biIe acids ;I as requxed for a total enzymatic determination rrsing techniques employed 
by Weber et al.’ and Engert and TumeP. The fatty acids v,ere removed by a madifi- 
ca don of the TLC soteent system used by Weber et ~1.~ and the bife acids subsequently 
separated into three bands accordin g to tke amount of hydroxyl functions present, 
using a modification of the TLC solvent system described by Sundarzm et ~1-l. 

The sohent system used for removing fatty acids from free bile acid extracts 
W:S f0our.d to work eqlrafIy weil for re,moving fatty acids from methylated bile acid 
exrracts. A second solvent system ~2s utilized to complete the separation of the biie 
acids after the method described by Reddy et ai.‘. 

The TLC plates used were pre-coated silica geel GF, 2XlSum thick, 23 x 20 
cm, obtained from Analtech (Newark, Del. U.S.A.: Cat. No. 201 I). A standard 
rectangular tank was used with a heavy glass cover. Choiic acid, deoxychoIic acid, 
:ithocholic acid, FaIfmZtic acid and their methyl! esters were used as standards. All 
standards were obtamed from Applied Science Labs. {State C’ollege, Pa., U.S.A.). 
To a!2ow for solvent saturation of the devetopmg chamber, Whatman No. I quali- 
tat&e filter paper was cseci to he the walEs of the tank. 

The free brie scids were extracted from the feces after the methods of Reddy 
er ~1.’ and methylated okermght at ambient temperature with a freshfy prepared 
euereal-2isohohc sofution of diazomethane. 

A 5-cm vertical portion of the plate was separated by scoring the media for the 
standard spots so as to insure that RO mixing of the standaIds v&h the sample could 
occur. _&other portion was scored 2 cm from the upper border of the plate and the 
sotvent front allowed to prozed up to this point. Samples were streaked 2 c-m from 
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the lower border of the plate and pIaced directly into the developing chamber which 
had pre\iorrsIy been alfowed to become saturated with solvent vapor for approd- 
mately one hour. The first development for both free and methyIated biIe acids was 
carried out in a modification of the system reported by Weber et aI.’ and consIsted of 
hexane-chioroform-diethyl ether-n-butanot-acetic acid (40: 10: IO: 3 :0.5). The pfates 
-*ere removed, dried, and viewed under a short wave ultraviolet famp to visualize 
the fatty acid band. A line was scored just below the fatty acrds and the prates de- 
yeloped in their respective second baths up to this point. The second deveIopment for 
the free bile acids was carried out in a modification of a solvent system reported by 
Sundaram et ai.’ and consisted of isooctane-ethyl acetate-E-butanokz-propanol- 
acetic acid (20:f0:3:3:3) For methylated bile acids, the second system consisted of 
isooctane-isopropanol-acetic acrd (120:4O:I). Wtren separating the free bEle acids. 
taiEing was often encountered with deoxgcholic acid. This was alleviated by in- 
cre;tsiog the volume of acetic acid from 15 to 20 parts and excluding n-propanol. 
After the second development the plates were dried and sprayed with 0. I “/i 8-h> droxy- 
I,3.6-pyrene-trisurfonic acid trisodium salt in water or methanof wher_ the plates 
were to be eluted and subsequently analyzed. For photographic purposes, the plates 
were sprayed with 0.1% 1,2_drchlorofluorescein in ethanol. Both dbes were obtarned 
from Eastman (Rochester, N.Y., U.S.A.; Cat. N OS. 373 and P728, respectively). 

RESL!LTSAND DISCUSSfON 

The resolution of the described solvent systems is shown in Fig. I. Previous 
methods using a chloroform-benzene (I : I) sofvent system for removing the fatty 
acids in methyZated samples required two and sometrmes three successive devetop- 
ments to attain the separation that our new system affords us after only OX devefop- 
meat. The fatty acids m all cases moved a mrnimum of 10 cm from the origin and usual- 
ly 12-13 cm. 

The actuaf separation of both free and methflated bile acids was accomplished 
by the second solkept system. Free and methylated bife acids were separated into three 
bands corresponding to the number of hydroxyl functions in the molecule. As was 
mentioned, occasional tailing of deoxycholic acid occurred in both rhe standard 
spots and samples causing overlap of deoxycholic and cholic acid. To eliminate this 
tailing, the solvent system used by Sundaram et al.l was modified by mcreasmg 
the voIume of acetic acid and excluding n-propanol. This variation allowed the 
deoxycholic acid to migrate up the piate with no sign&ant tailing as shown in 
Fig_ 2. 

Remolaf of fatty acids from samples which are to be analyzed later by GLC 
is essential as they would interfere with bile acid analysis. Separation of biie acids 
according to &lose modified methods and separate elution of each band allowed IX 
to use TLC and GLC procedures to identify the bile acids. The system used for free 
brfe acids was designed EG obtain adequately pure bile acids for a tot& enzymatrc 
determinatron using a combination of methods used by Weber et ~1.~ and Engert and 
Tune?. One can assay each band separately or altogether, the decision being left 
up to the individual investigator. We felt that rhese new systems aHow for a rapid 
and precise method for separating free and methylated bile acids from f-1 extracts 
in adequately pure form to be taken right te a GLC or enzymatic analysis. 
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