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Separation of l ipids is done mostly by various types
o f chromatography (1), a l t hough crystal l izat ion can
be used for t h e purification of synthetic acylglycerols
(2). When purifying synthetic triacylglycerols, we oc-
casionally s tar t with a reac t ion mixture which con-
t a ins tri-, di- a n d monoacylglycerols and free fa t ty
acids. It is difficult to obtain the desired compound
from these mixtures by crystallization, and the quanti-
ties usually exceed the capacity o f the silica gel column
for resolution. In addition, we separate these l ipids
from lipolysates when investigating the specificity of
lipases, b u t use thin layer chromatography (TLC) (3).
Successful separations also have been achieved with
high performance liquid chromatography (HPLC) (4).
The quantities needed are small (4). Preparat ive sepa-
ra t ions o f acylglycerols by column chromatography
are tedious, and resolution is not always attained. Still
e t al. (5) have developed a rapid procedure fo r t h e
rout ine purif icat ion of relatively large quant i t ies o f
reaction mixtures which they named f lash chromatog-
r a p h y . The technique is simple and inexpensive; recov-
eries are good, and samples of 0.01-10.0 g can be sepa-
ra ted in 10 t o 15 min. Although the method is obviously
applicable to lipids, it apparently has not been used t o
any extent . However, Pres twich e t al. (6) purif ied fa t ty
acids and Kodali and coworkers (7-10) purif ied 1,2-
isopropylidene acylglycerols with t h e method .

The s y s t e m for f lash chromatography consists of
a chromatographic column equipped with a Teflon stop-
cock and a 24/40 standard tape red o r an appropriate
ball and socket glass joint and a va lve t o con t ro l air
flow. Details are g iven in (5), and columns can be pur-
chased from J.T. B a k e r Chemical Co., Phi l l ipsburg,
New Jersey, o r Aldr ich Chemical Co., Milwaukee, Wis-
consin, and others. Because opt imum resolution on t h e
column occurs when t h e solvent flow rate is a b o u t 5.0

± 0.25 cm/min (hence the name, f lash chromatogra-
phy), particle size o f t h e sil ica gel is critical. Still e t al.
(5) obtained their best resul t s with 400-230 mesh (40±63
~m silica gel 60, E. Merck No. 9385). We obtained the
silica gel (No. 7030-0, 40 ~m) from J.T. Baker, b u t it is
available elsewhere. J.T. Baker also provided a bro-
chure containing u s e f u l instructions. Still e t al. (5) give
information on column size and load and the t r ans fe r
of separations b y TLC t o f lash chromatography.

We prepared and t e s t e d five separate mixtures of
trioleoylglycerol, oleic acid 1,3-dioleoylglycerol and 1
(3)-monooleoylglycerol containing approximately e q u a l
weights of t h e s e compounds and ranging in t o t a l weight
from 1.033 to 2.179 g. Fif teen cm o f silica gel was
added t o a g l a s s column (3.2 X 61 cm). The test mix-
ture was dissolved in hexane:ethyl e t h e r (70/30, v/v)
to make a 20% solution. The solution was poured into
the column and forced into t h e sil ica gel with air pres-
sure (25 psi), although N2 would b e b e t t e r fo r l ipids
sensitive t o oxidation. The quantities o f solvent mix-
tures in Table 1 were then forced through sequentially
a t the desired flow rate o f 5 cm/min. It was helpful to
mount a ruler by the column for t h e s e measurements.
Samples o f 2 0 - 5 0 ml were collected in beakers. These
volumes also can be used to measure flow. Separations
were monitored b y TLC on coated microscope slides
u s i n g a s o l v e n t s y s t e m o f hexane:e thyl ether:acetic
acid (70/30/1, v/v/v) (3).

The eluted fractions contained only one spot with
a n appropriate Rf when analyzed b y TLC. Recoveries
r anged from 89 to 94% (Table 1). As n o t e d by Still e t
al. (5), g rea te r amounts of solvent were required as the
sample size increased. Therefore, o t h e r investigators
will need to develop their own solvent sys tems for the
amounts and types o f materials they plan to separate.
W e did not determine t h e occurrence or extent o f acyl

T A B L E 1

Separat ion of A c y l g l y c e r o l s and Free F a t t y Acids by F l a s h Chromatographya

Initial wt Wtrecovered Recovery Solven tratio Amoun t
Compound (mg) (mg) (%) (hexane:ethylether) (ml)

Trioleoylglycerol 386±123b 358±131 92.7 90/10 102± 15
(255-571) c (299-564) (90-120)

Oleicacid 301±77 268± 66 89.0 90/10 266± 21
(225-397) {204-349} {210-260}

1,3-dioleoylglycerol 368±120 342±128 92.9 90/10 175+_ 25
{275-590} {238-574} 40/60 :: {150-250}

1-monooleoylglycerol 376±138 353±145 93.8 100 220± 25
(271-627) {223-612} {200-250}

Total 1432±322 1322±462 92.3 832±102
{1033-2179} {915-2099} {750-1020}

aMethod from Ref. 5.
bMean of 5 samples __ SD.
CRange.
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migration of 2-mono- and 1,2 (2,3) diacylglycerols t o
the 1 (3)-mono- and 1,3-diacyl species when the former
are eluted through a column of silica gel. Acyl migra-
tion could probably be eliminated by inclusion of boric
acid in the silica gel (2). We did not determine if it is
possible t o separate a large a m o u n t of, for example,
triacylglycerol from a relatively s m a l l quantity of cho-
lesterol or neutral from polar lipids, but we did sepa-
rate triacylglycerols from methyl or ethyl esters with
hexane as the eluant. This is almost impossible with
crystallization. However, large quantities of lipid (up
t o 10 g) c o u l d probably be rapidly separated with flash
chromatography. The m e t h o d should have a multitude
of applications for the r a p i d separation of neutral and
possibly other lipids.
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