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Highly purified samples are required for identification by fR spectrophotom- 
etry and mass spectrometry; however, it is difEcuft to pffrify smal! amounts of bile 
acids from biolo_EicaI sampfes by crystallization. Thin-layer chromatography (TLC) 
is a convenient technique for separation, but samples recovered from silica gel after 
TLC seldom provide satisfactory spectra. Extraction from the gel with large volumes 
of orgmic solvents often results in contamination with impurities from the soEvents 
and from the gel, and extraction with small volrtmes of organic solvents may lead to 
poor recovery of the samples. 

PutifTwtion of the methyl esters of bile acids by chromatography on organic 
materials or materiafs containing organic compounds also leads to poor ER spectra, 
especiaIfy with smalll samples and a micro-disc techtiqrre. 

fn the present study, pu&cation of the methyl esters of bite acids e!uted from 
silica gel after TLC is carried out on siliczz gel-sintered pIates (SW)‘. The method is 
useful for preparing small amounts (5&100 .ag) of samples for fR spectral analysis, 
gives good recoveries, requires only small volumes of organic solvents and is suitable 
for repeated use. 

[Z4J4CjCholic acid and &I-T]deoxychofic acid of prrrity (assessed by TLC 
and autoradio_mphy) greater than 9S%, were obtained from The Radiochemical 
Centre (-4mersham, Great Britain) and 1ntemationa.I Chemica! and Nucfear Corp. 
(Cleveland, Ohio, U.S.A.), respectively. 

Lithocholic stnd cbenodeoxychofic acids were obtained from Weddel Phar- 
maceuticals (London, Great Britain), and deoxycholic and choIic acids were kindly 
provided from Professor Eiaslewood’s collection. The methyl esters were prepared 
with disrzomethane. 

The purity of the methyl esters was assessed by GLC in a Pye Series IO4 dual 
fame ionization chromatograph with a coiled glass column packed with 3 % of poty- 
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wifone 0x2 G2s-Ck~cm Q (kpphied Sciexe I..abs., Stiite CoEegee, Pa., U.S.A.) and by 
TLC OE siiicx gel G and K (E_ Merck, Carmstadt, G.F.R.), with benzene-isopro- 
pmol-acetic acid (15:s: I_ v/v), EnoOZed from EneroW, as deveEoping. sotvent. 

Quzntitztive assessment was by GLC and by measurement of rzdioactivi@ in 
a liquid sclntiilr;tio~~ counter (No. 8312; NU&ZF EZI~~I&XS, Edinbuigh, GRH 
BAain). 

AIrmtiniurn oxide (neut_ml) was obtained ~&XII M. Woelm (Eschwege, G.F.R.) 
2nd Sephadex LH-23 from Pkarmaciz (Uppsala, Swec!en). 

SSP (Fe-usable TLC plates) were obtained f.om Reeve Angel (London, 
Great Britain). They were soaked i= a chromic acid-srrIpht_&c acid bath for 2 k, tker? 
the acid was washed out by running w&e: for 30 min. Mter a finaf wash with distilled 
weter, tke plates were dried in air and then over silica gel. 

Solvents for ckromatcgr2pky \vere redistiiled at intervals of 4-6 weeks; metk- 
an01 2nd ethanol were redistililed over solid potassium hydroxide. 

IR spectroscopy 
The material (50-Iof)& in methanol (20$) was applied to powdered potas- 

sium bromide (15-20 mg) and dried at 4CP for 30 min; the mixture was then re- 
powdered 2nd pressed into 2 disc (diameter, I.5 ma) in the usual way. Spectn were 

recorded with a Perkin-Eimer Mode! I57G spectrophotometer. 

Recovery of bile acid meShyl esters j5-om silica gels G aid N 
A 1OOyg portion of each bile acid wips applied, in as IZITOW and even 2 band 

as possible, about 1.5 cm from one end of tke plate (28 x 5 cm; 0.25 mm thick) and 
the chrom2togr2ms were developed with benzene-isopropanol-acetic acid (I 5: 5 : I, 
VP{), dried and allowed to stand in iodine vapour. Tke defined zones were scrstped of?, 
2nd the esters were e&ted from the gel with 4 ml, and then 2 ml of solvent. The mix- 
ture from ezch e!u:ion was centrifuged at 12&l g for 15 rain, and the combined 
srrpernatact solutions were evaporated to dryness in a stream of nitrogen. 

The SSP (5 x 5 cm, 0.2 IZWI thick), tre&ed zs described above, were eluted 
with 10 m! of methanol by the descending tecknique in 8 m& (25 cm high x 15 cm 

E.D.). The plete was connected wEtA a gf2ss solvent reservoir (7.0 x I.5 x I.5 cm) 
through filter paper (7.5 x 5 cm, Whatman Grade 113; W. & R. Balston, Maidstone, 
Great Britain), abom 1 cm of one end of wkick ~2s sandwiched between 2 piece of 
glass plate (5 x I cm) and sintered silica SeeZ on to tke SSF and fixed with a pair of 
met21 clips. 

After air-drying of the w2sked plate, each blae acid ester of those recovered 
from the sfiicca gel (up t,o t .O ms) in methzzoE (2040 ,uE) wzs applied, in 2s nisrrow 
2nd eve= 2 bad 2s possible, about 1.5 czn from one end. Another SW Cf 5 x 5 cm, 
C-2 mm thick) ~2s connected layer-to-layer about : cm from the end opposite to &e 
loaded end and tied VA+& 2 p&z of net& clips. . _ 

The coz~bimd plate was developed with benzene untiE the solvent front had 
ND about 15 cm. After &-&Gig, the 5 x 5-cm plate was placed with its loaded end 
in a. &ss solvent reservoir (7.0 x 1.5 x 2.5 cm) in the tank; 3.0 ml of ethyl acetate- 
m:tianol (100: 1, u/v) w%s pipetted into +&e sohznt reservoir, and the tsnk was closed. 
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Chromatography was stopped where the solvent front reached the top of the 
plate. After air-drying, the plate was eluted in the &fink with 4.5 m.I of ethyl acetzte- 
methhanof (25 :I, v/v) by the method described for washing with methsnof ; for smafl 
samples, r;he plate was so cut as to form a point at the elid remote from the start line. 
The ekzte was colkcted through a Y-shaped funnel: whose outlet was sharpened and 
so angled that it wxs able to touch the inside w& of a sm& test tube (7.5 cm x 8 mm 
ED.). Whatman Grade I13 Eher paper gave 2 flow-rate suitable for elution. The re- 
sulting eluate was evaporated to dryness in ;L stream of nitrogen. 

RESULTS AND DISCUSSION 

Recovery of bife acid methyl esters from silica geL G and if w&i various sokents 

The results are listed in Table I znd show that methanol is a suitable solvent for 
elution, giving constant recovery of the esters from the gel; simikxr resuks were found 
for esters duted from sika gel H. 

TABLE E 

RECOVERY OF BILE ACID METHYL ESTERS ELUTED FROM SILICA GEL G WfTH 
VARIOUS SOLVENTS AFTER TLC 
Vabzs are t&e meax & standard errors from three experiments. 

_Methanol Ethyl acetate Diethy! ether 
__~ -- ~. 
Methyl [24-Wfcholate 95.0 f 2.4 77.5 & 3.0 14.5 & 0.3 
Methhyl [24-‘4C]deo.xycho!ate 96.0 * 2.1 87.4 * 2.6 60.9 * 2.5 
Met&l litliocholate 93.0 * 4.0 90.4 * 4.6 100.7 2 3.5 

Recovery of biEe acid me&y/ esters by prrrij?cation ou SSP 

From Z-100 ,ug of each bile acid methyl ester were subjected to the purification 
procedure described above; the over& recoveries zre shown in Table II. 

Pwi$caLtioiz o,, bile acid methyl esters iecovered_fpon: silica geis G and N on SSP 

From 5%1OGpg of each bife acid methyl ester recovered from silica gels G 
and H were snbjected to purification as described above on SSP. 

TABLE XI 

RECOVERY OF BILE ACID M3333YL ESTERS BY PURIFICATEON ON SSP 

Values are means & standud errors from three experimer;ts. 

Compomd Amount loaded (itgf Recovery (%I 

Methyl f24”Clcholate fc4.J 98.0 i 3-4 
20 98-1 t 3-2 
5 97.0 2 2.4 

Methyl @f-‘tC~deaxycholate loo 98.5 5 2.1 
20 97.5 & 3.0 
5 97.3 5 2.3 

Methyl IithochoIa~e 100 98.1 p 2.0 
20 98.0 f 1.5 



The bile acid methyl esters recovered from siticz & H showed less absorption 
in the re&m 1300-1700 cm-l t&m did those recovered from s&a ge1 G. 

The preliminq development with benzene was carried aut to remove- com- 
>ormds less polar than met?@ iithochol~te, but this process was not usrraily required. 

PurGd bile acid methyl 2sters eluted from a column of aiuminirin oxide ex- 
hibited intense absorption in the regoil l530-1670 cm-l and some absorption irr the 
L-e,@ons 1344470 cm-’ rro0 750-780 cm- I. SimilarIyz a sampfe eluted from a column 
of Sephadex LK-20 according to tie me+&od of HasTewood arzd Haslewoodg exhibited 
intense abso_@ion in the region t5W18ofi cm-‘, z~ reported, and considerable ab- 
sorption in t&e retions 9%--S60 CZI-~ ad 810-930 cm-l. 
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