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Variable recoveries of fatty acids following the separation of lipids
on commercial silica gel TLC plates

Selective loss of unsaturated fatty acids on certain brands of plates
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Abstract

Since we recently noticed poor recoveries of unsaturated fatty acids (UFA) when the parent lipids were first separated on TLC plates, we
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nvestigated the source of this error by examining several variables, including the brand of TLC plate, nature of the lipid, and con
ethylation. Of the five commercial brands of plates used, two (Baker and Whatman) showed loss of UFA, and three (Alltech H
lltech Softlayer, and Merck) did not. This loss occurred in both neutral and phospholipids, did not affect saturated acids, and was in
f the methylation reagent used. No loss occurred, however, if the lipids were eluted from the silica gel before methylation, indic

he loss is due to oxidation of UFA in presence of certain brands of silica gel. These results show that some brands of TLC pla
nsuitable for lipid analysis, if the aim is to determine the fatty acid composition by GC using direct methylation.
2004 Elsevier B.V. All rights reserved.
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. Introduction

Thin layer chromatography (TLC) on silica gel plates is
robably the most commonly used chromatographic proce-
ure for the separation of lipid classes. Although HPLC pro-
ides a more efficient separation of lipid classes, the TLC
ethod enjoys several advantages including the lower cost,

ess rigorous sample preparation, the ability to analyze mul-
iple samples simultaneously, and the ease of visualization.
ost laboratories now use commercially prepared plates

ather than prepare them in house, because the commercial
lates have the uniformity in thickness, stability of the sil-

ca gel layer, and greater reproducibility of separations. We
ave been using commercial silica gel TLC plates for several
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years for the separation and quantitation of phosphol
[1–3], as well as for the subsequent analysis of molec
species of phospholipids by HPLC[4–6], or analysis of fatt
acid composition by GC[7]. For the analysis of their fat
acid composition, the various lipids separated by TLC
commonly methylated directly in the presence of the
ica gel [8–10]. Although we have successfully used th
methods for several years, we noticed in recent months
the recovery of unsaturated fatty acids was dramaticall
duced following the separation of lipid classes by TLC,
rect transmethylation of fatty acids in presence of the s
gel, and subsequent GC analyses. A systematic sear
the source of this loss was therefore undertaken by exa
ing each step of the analysis, and by using different br
of commercially available silica gel TLC plates. The ob
tive of this study was to determine whether various c
mercial TLC plates differ in their effect on the recovery
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unsaturated fatty acids, and to identify the possible cause of
this loss.

2. Experimental

2.1. TLC plates

Five commercial brands of silica gel TLC plates were
compared in this study: Alltech soft layer (Adsorbosil
Plus 1, Lot Nos. 22403 and 33803, 20 cm× 20 cm), All-
tech hard layer (Adsorbosil Plus 1, Lot Nos. 14004 and
02704, 20 cm× 20 cm), EM Science (Lot Nos. OB460569
and OB330789, 10 cm× 20 cm), J.T. Baker (Lot No. 38439,
10 cm× 20 cm), and Whatman (Partisil K6, Lot Nos.
31043845 and 31048265, 10 cm× 20 cm). All plates were
250�m in thickness, were purchased from VWR Scientific
(Chicago, IL), and were used within one month of purchase.
There was no difference in the results obtained from the two
different lots of plates from the same company.

2.2. Lipid standards

Synthetic phosphatidylcholines (PC) (17:0–17:0 PC,
16:0–18:1 PC, 16:0–18:2 PC, and 16:0–20:4 PC) were ob-
t tty
a PCs
w 7:0,
1 rich
( 0:4)
w m-
p nts
f tific
(

2

d at
1 d to
c . The
P r-
n
( arate
l with
t 5:4,
v he
p and
t odine
v with
a ndard
w cribed
b

hed
s hex-
a FFA
a . Free

oleic acid or cholesteryl oleate (100�g each) was used as
visualization standard on a separate lane. After air-drying
the plate for 5 min in a fume hood, the lane containing the
standards was exposed to iodine vapors, and the band in the
sample lane corresponding to free fatty acid or cholesteryl
ester was scraped and methylated directly.

2.4. Methylation and GC analysis

All lipid samples were transmethylated routinely by using
BF3 in methanol (Alltech). To the scrapings from the TLC
plate or the dried lipid samples, 1 ml of BF3–methanol was
added, and the samples were heated at 90◦C for 1 h after
flushing the tube with N2 and capping with a Teflon-lined
cap.. The samples were cooled to room temperature, 1 ml
water was added, and the methyl esters were extracted twice
with 2 ml hexane.

The pooled hexane extracts were evaporated under N2 and
analyzed on a Shimadzu GC 17A chromatographic system
equipped with a flame ionization detector, with the follow-
ing conditions. An Omegawax (30 m× 0.25 mm, Supelco)
column was used with hydrogen (1.2 ml/min) as carrier gas,
and a split ratio of 50:1. N2 was used as the makeup gas. The
temperature programming was as follows. Initial temperature
was 175◦C (8 min), raised to 200◦C at the rate of 4.5◦C/min
a ◦ ◦ f
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ained from Avanti Polar Lipids (Alabaster, AL). The fa
cid purity of the PCs was analyzed by GC, and all
ere found to be >98% pure. Cholesteryl esters (CE) (1
8:1, 18:2, and 20:4) were purchased from Sigma–Ald
St. Louis, MO) and free fatty acids (17:0, 18:1, 18:2, 2
ere purchased from NuChek (Elysian, MN). All lipid sa
les were used without further purification. All the solve

or extraction and TLC were purchased from Fisher Scien
Chicago, IL).

.3. TLC separation of lipids

All plates were scored with 2 cm lanes, and heate
10◦C for 30 min before use. The plates were allowe
ool to room temperature before spotting the samples
C samples (0.1�mol + 0.1�mol of 17:0–17:0 PC as inte
al standard) were spotted in 100�l of chloroform. Egg PC
100�g) was used as a visualization standard on a sep
ane for identification of PC bands. The samples were run
he solvent system of chloroform:methanol:water (65:2
/v/v) until the solvent front was 2 cm from the top of t
late. The plate was air dried for 5 min in a fume hood,

he lane containing the standard PC was exposed to i
apors after covering the lanes of experimental samples
clean glass plate. The area corresponding to PC sta
as scraped and immediately transmethylated as des
elow.

Free fatty acids (FFA) and CE were chromatograp
eparately on the plates using the solvent system of
ne:diethyl ether:acetic acid (70:30:1, v/v/v), using 17:0
nd cholesteryl-17:0 as internal standards, respectively
nd kept at 200C for 8 min, raised to 225C at the rate o
◦C/min, and maintained at this temperature for 15 min

he case of CE samples, an additional step was included
nd, where the temperature was raised to 270◦C (20◦C/min)
nd maintained for 15 min, to elute free sterols or other

aminants that would otherwise interfere in the subseq
uns. The area percentages of the fatty acids were calcu
nline with the EZChrom software (Shimadzu). The per
ecovery of each fatty acid was calculated relative to th
7:0 internal standard.

. Results and discussion

.1. Recovery of PC fatty acids after TLC separation on
arious commercial plates

Samples of three different PCs containing an unsatu
atty acid atsn-2 (16:0–18:2, 16:0–18:1, and 16:0–20
ere chromatographed on five different commercial s
el TLC plates in presence of equimolar amounts
7:0–17:0 PC as the internal standard, and analyzed for
cid composition as described in Section2. Fig. 1shows the
as chromatograms obtained for methyl esters of 16:0–
C (and the internal standard, 17:0–17:0 PC) after c
atography on each plate. The control sample shown
irectly methylated, without running on the plate. The 1
eak completely disappeared from J.T. Baker and Wha
lates, whereas the peak appeared normal with the othe
ommercial plates. Small peaks of apparent degrad
roducts of 18:2 were seen after separation on Bake
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Fig. 1. Gas chromatograms of methyl esters of 16:0–18:2 PC and 17:0–17:0 PC after initial chromatography of the PC on various silica gel TLC plates. A
mixture of equimolar amounts of 16:0–18:2 PC and 17:0–17:0 PC was first run on the indicated TLC plate, the methyl esters prepared from the PC spot, and
analyzed on capillary GC as described in the text. The quantitative recoveries of 16:0 and 18:2 were calculated relative to those in control (unchromatographed)
sample, and are shownTable 1.

Whatman plates. There was no loss of 16:0 peak on any of the
plates.

Fig. 2shows the gas chromatograms for 16:0–18:1 PC fol-
lowing its chromatography on various TLC plates and methy-
lation of fatty acids. Here also there was a complete loss of
18:1 when J.T. Baker and Whatman plates were used, but no
loss of 16:0 occurred. However, a new peak appeared in the
samples run on Baker and Whatman plates at 31.5 min. This
is apparently a degradation product of 18:1, although it needs
to be confirmed by MS analysis. In the case of 16:0–20:4 PC,
the 20:4 peak disappeared completely with the J.T. Baker and
Whatman plates, and small peaks of degradation products
were noted (Fig. 3). Since the recovery of 16:0 was close to
100% in all cases, the degradation products are from the un-
saturated fatty acids. Although the degradation product was
prominent in the case of 18:1, the products of degradation of
18:2 and 20:4 were not detected on GC in significant amounts.
This is presumably because these fatty acids are degraded
more extensively than 18:1, forming short chain fragments
that would not be detected under the conditions used.

The quantitative recovery of each fatty acid from various
PCs is shown inTable 1, relative to the recovery in control
sample (not run on TLC). The amount of degradation prod-
uct recovered is also shown to indicate the total recovery.

The recovery of unsaturated fatty acid was satisfactory only
for Alltech Hard, Alltech Soft and EM Science plates. There
was some loss of 20:4 even with these plates when compared
to the unchromatographed control, but there was almost a
total loss of all unsaturated fatty acid with both J.T. Baker
and Whatman plates. The recovery of the saturated fatty acid
(16:0), however, was normal in all the plates. Since both the
fatty acids of PC should be recovered in the same spot, this
shows that the mobility of PC was not affected, and that the
sample was not degraded during the TLC run. If the degra-
dation had occurred on the plate during the TLC run, 16:0
would not be recovered in the area expected for PC.

3.2. Recovery of fatty acids from other lipids

In order to determine whether the loss of fatty acid was
dependent upon the nature of the parent lipid, the recovery of
fatty acid was determined for CE and for FFA. The solvent
system used for running these samples was hexane:diethyl
ether:acetic acid (70:30:1, v/v/v). Cholesteryl-17:0 or 17:0
FFA was used as the internal standard. As shown inTable 2, a
significant loss of 18:1, 18:2, and 20:4 from CE occurred with
J.T. Baker and Whatman plates, but not with the other three
plates. Interestingly, the loss of 18:2 and 20:4 from CE was
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Fig. 2. Gas chromatograms of methyl esters of 16:0–18:1 PC and 17:0–17:0 PC after initial chromatography of the PC on various TLC plates. The percent
recoveries of 16:0 and 18:1 were calculated relative to those in control sample, and are shown inTable 1.

less than that observed with the PC samples. The recovery of
various unsaturated FFA is also shown inTable 2. Here also
the loss of the unsaturated fatty acid occurred with the same
brand plates as seen above for PC and CE (J.T. Baker and
Whatman).

3.3. Effect of loose silica gel

To determine whether the loss of unsaturated fatty acid is
due to the silica gel of the plate or due to the chromatography
in the TLC solvent, we methylated two unchromatographed

Table 1
Percent recovery of fatty acids from synthetic PC species after separation on different brands of TLC plates

Control (no TLC) Alltech Hard Alltech Soft EM Science J.T. Baker Whatman

16:0–18:2 PC
16:0 100.0 90.5 97.8 93.6 97.9 97.0
18:2 100.0 82.1 86.7 86.2 0.9 0.0

Degradation products 0.0 2.9 2.4 4.7 30.0 31.4

16:0–18:1 PC
16:0 100.0 105.0 101.5 106.1 108.1 112.8
18:1 100.0 89.1 100.7 90.8 2.4 1.6

Degradation products 0.0 5.5 1.4 6.1 80.8 83.4

16:0–20:4 PC
16:0 100.0 99.5 101.2 105.4 106.8 110.5
20:4 100.0 86.1 83.9 87.7 0.0 1.3

Degradation products 1.2 1.7 0.0 2.6 22.8 24.7

The PC samples were first run on the indicated TLC plate in presence of an internal standard (17:0–17:0 PC). The PC spot from the plate was directly methylated
with BF3–methanol, and analyzed on capillary GC, as described in the text. The recovery of individual fatty acids was calculated relative to that of 17:0 internal
standard, and the recovery in the control sample (no TLC) was taken as 100%. All values shown are average of two different estimations, which differed by
<10% from each other.
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Fig. 3. Gas chromatograms of methyl esters of 16:0–20:4 PC and 17:0–17:0 PC after the chromatography of PC on various TLC plates. The quantitative
recoveries of 16:0 and 20:4 were calculated relative to those in control sample, and are shown inTable 1.

PC samples (16:0–18:1 and 16:0–18:2) in the presence of
loose silica gel (80 mg, corresponding to the size of the PC
band) scraped from the various commercial plates. The plates
were activated at 110◦C for 30 min. and cooled to room
temperature, before scraping the blank silica gel from the
area equivalent to the PC spot. Methylation was carried out
with BF3 in methanol in presence of the internal standard
17:0–17:0 PC. As shown inTable 3, both 18:1 and 18:2 were
lost in presence of silica gel scraped from J.T. Baker and
Whatman plates. No loss occurred in presence of the silica
gel scraped from the other three brands. This shows that the
silica gel from J.T. Baker and Whatman plates contains an

interfering substance that specifically results in the loss of
unsaturated fatty acid during the methylation step.

3.4. Effect of methylation conditions

In all the above studies the methylation of the fatty acids
was carried out using BF3 in methanol. Since this procedure
involves heating the samples at 90◦C for 1 h, it is possible
that the oxidation of unsaturated fatty acid occurred during
this step, although the reaction was carried out under N2.
To address this, we methylated 16:0–18:1 PC and 16:0–18:2
PC by acetyl chloride at room temperature, after their chro-

Table 2
Percent recovery of fatty acids from CE and FFA after separation on different brands of TLC plates

Control (no TLC) Alltech Hard Alltech Soft EM Science J.T. Baker Whatman

18:1 CE 100.0 102.0 104.8 106.2 5.7 4.1
18:1 FFA 100.0 102.2 96.4 97.8 0.8 0.9

18:2 CE 100.0 106.1 112.2 120.3 19.6 12.4
18:2 FFA 100.0 88.0 93.0 90.9 1.4 0.8

20:4 CE 100.0 94.6 94.8 104.0 45.5 31.8
20:4 FFA 100.0 86.0 98.1 86.9 0.0 0.0

The CE and FFA samples were first run on the different brand TLC plates, and then methylated with BF3–methanol. The recovery from GC column was
calculated using the internal standard of 17:0 CE or 17:0 FFA. The recovery in control sample (no TLC) was taken as 100%, and all other recoveries were
expressed as percent of this value. Values shown are averages of two separate analyses, which differed by <10% from each other.
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Table 3
Recovery of PC fatty acids after methylation in presence of silica gel scrapings from various TLC plates

Control (no silica gel) Alltech Hard Alltech Soft EM Science J.T. Baker Whatman

16:0–18:1 PC
16:0 100.00 100.00 101.20 98.50 98.80 98.90
18:1 100.00 100.00 105.40 104.90 0.70 4.90

Degradation products 0.00 0.77 2.04 5.76 11.75 14.55

16:0–18:2 PC
16:0 100.00 100.01 101.89 101.30 101.90 104.40
18:2 100.00 101.89 100.29 105.20 3.10 5.40

Degradation products 0.00 0.00 0.00 5.16 23.59 41.02

Silica gel (80 mg) was scraped from the indicated TLC plate and added to 0.1 umol of PC samples (plus 0.1�mol of di-17:0 PC, the internal standard) and the
samples were methylated with BF3–methanol. The recovery of each fatty acid was calculated relative to the recovery in control (methylation without silica gel)
sample.

Table 4
Percent recovery of PC fatty acids after methylation with acetyl chloride

Control (no TLC) Alltech Hard Alltech Soft EM Science J.T. Baker Whatman

16:0–18:1 PC
16:0 100.00 117.60 124.30 116.90 117.70 117.40
18:1 100.00 82.50 82.90 80.60 1.40 0.00

Degradation products 0.00 1.90 1.70 6.00 120.60 123.30

16:0–18:2 PC
16:0 100.00 107.47 107.25 108.31 108.83 108.51
18:2 100.00 81.79 84.30 86.13 0.00 0.00

Degradation products 0.00 1.07 0.00 7.62 84.04 65.82

The PC samples were first run on the various TLC plates, and PC spots were methylated with acetyl chloride, instead of BF3–methanol. The recoveries were
calculated as described in the text, and are averages of two separate experiments.

matography on plates from the various brands of silica gel.
As shown inTable 4, the loss of 18:1 and 18:2 occurred again
only with J.T. Baker and Whatman plates, showing that the
high temperature and the methylation reagent used were not
responsible for the differential recoveries of unsaturated fatty
acids from the various silica gels.

3.5. Recovery of methyl esters of fatty acids

To further differentiate between the loss of fatty acids
during the methylation step versus TLC separation step, we
first methylated 16:0–18:2 PC or 16:0–18:1 PC in presence
of equimolar amounts of 17:0–17:0 PC, and separated the
methyl esters on the various plates with the solvent sys-

tem of hexane:diethyl ether:acetic acid (70:30:1, v/v/v). The
methyl ester spots were eluted with diethyl ether, concen-
trated, and directly injected into GC, without further treat-
ment. As shown inTable 5, there was no loss of the unsatu-
rated fatty acid on any of the plates when the methylation step
was avoided after TLC. These results suggest that the degra-
dation of the unsaturated fatty acids observed with the J.T.
Baker and Whatman plates occurred only if the silica gel is
present during the methylation step. It is possible that an un-
known component in these two silica gel preparations either
interferes specifically with the methylation of unsaturated
fatty acids, or promotes their oxidation during methylation.
It is also possible that the methyl esters of FA are more stable
compared to the esters of glycerol or cholesterol.

Table 5
Recovery of fatty acid methyl esters after separation on various TLC plates

Control Alltech Hard Alltech Soft EM Science J.T. Baker Whatman

16:0–18:1 PC
16:0 100.00 103.99 100.31 94.48 99.75 98.26
18:1 100.00 96.29 97.76 99.90 98.54 100.61

16:0–18:2 PC
16:0 100.00 99.72 101.66 99.24 102.20 98.71
18:2 100.00 98.28 95.67 98.05 115.80 99.19

The PC samples were first methylated with BF3–methanol, and the fatty acid methyl esters were then run on the various TLC plates with the solvent system
o onding yz.
T

f hexane:diethyl ether:acetic acid (70:30:1, v/v/v). The spots corresp
he control samples were not run on TLC prior to analysis.
to FAME standard were scraped, eluted with diethyl ether, and analed on GC
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Table 6
Recovery of PC fatty acids after elution of PC from the plate before methylation

Control (no TLC) Alltech Hard Alltech Soft EM Science J.T. Baker Whatman

16:0–18:1 PC
16:0 100.00 103.12 127.30 123.57 131.61 134.01
18:1 100.00 94.37 113.76 115.56 106.70 107.67

16:0–18:2 PC
16:0 100.00 100.27 109.81 105.04 103.05 102.42
18:2 100.00 94.89 99.09 96.99 89.07 91.31

The PC samples were separated on the indicated TLC plate, and the spots eluted from the plates by the Bligh and Dyer procedure[11]. The eluted samples
were then methylated with BF3–methanol, and analyzed on GC; 17:0–17:0 PC was used as internal standard in all samples for calculation of recoveries. The
values shown are averages of two separate analyses.

3.6. Methylation of eluted samples

PC samples (16:0–18:2 and 16:0–18:1) were first chro-
matographed on all brands of commercial plates as described
above, and the PC spots were eluted from the silica gel by
extracting two times with 1.9 ml of Bligh and Dyer[11] sol-
vent (water:methanol:chloroform, 0.4:1.0:0.5, v/v/v). To the
combined extracts (3.8 ml) 1.0 ml of choloroform and 1.0 ml
of water was added, and the chloroform layer recovered by
centrifugation. The chloroform was then dried and the lipid
methylated with BF3–methanol as described above, and run
on GC. As shown inTable 6, there was no significant loss of
unsaturated fatty acid from PC samples run on any plate by
this procedure. This shows that the presence of silica gel is
necessary during the methylation step for the loss of unsatu-
rated fatty acids to occur.

3.7. Recovery of fatty acids from natural PC

The effect of TLC separation on commercial plates was
then tested on the recovery of different unsaturated fatty acids
present in PC of human plasma. Total lipids were extracted
[11] from a 200�l sample of normal human plasma after
adding the internal standard, 17:0–17:0 PC (0.1�mol), and
separated on various TLC plates, with the solvent system of
c ing

T
R ilica ge

F EM S

% of t

1 24.75
1 0.96
1 14.72
1 9.79
1 0.93
1 23.87
2 2.28
2 11.76
2 1.41

T chrom 25:4
a ding to he
v lasma

the standard lane to the iodine vapors, the spot correspond-
ing to PC in the sample was scraped and methylated with
BF3–methanol, and was analyzed by GC. The major unsat-
urated fatty acids in plasma PC are 18:2, 18:1, 20:3, 20:4,
and 22:6[7,12,13,10,9]. As shown inTable 7, the recovery
of the unsaturated fatty acid was in the expected range of
literature values, when plates from Alltech and EM Science
were used. There were, however, significant losses of all un-
saturated fatty acids when plates from J.T. Baker or Whatman
were used. On average, there was a 40–50% loss of the un-
saturated fatty acids of PC (in terms of�g/ml plasma) on
the J.T. Baker and Whatman plates, compared to the other
three plates. There was only a minimal loss in 16:0 and 18:0,
showing that the effect is specifically on the unsaturated fatty
acids. It is of interest to note that the loss of unsaturated fatty
acids from plasma PC was significantly less than when in-
dividual synthetic PCs were analyzed using the same plates
(Figs. 1–3, Table 1). It is possible that the ratio of silica gel to
the unsaturated fatty acid is much lower in the case of plasma
PC sample, or that the presence of other fatty acids protects
the fatty acids from oxidation.

In summary, the results presented here show that some
commercial TLC plates are not suitable for the direct methy-
lation of fatty acids in presence of the silica gel, after the
TLC separation of the parent lipid classes. There is a selec-
t aker
hloroform:methanol:water (65:25:4, v/v/v). After expos

able 7
ecovery of fatty acids from plasma PC after separation on various s

A Alltech Hard Alltech Soft

% of total �g/ml % of total �g/ml

6:0 24.76 325.30 24.92 381.56
6:1 0.95 12.46 1.00 15.34
8:0 15.59 204.95 14.42 220.71
8:1 (n− 9) 10.82 142.19 10.72 164.06
8:1 (n− 7) 1.06 13.92 1.08 16.56
8:2 22.37 295.30 24.03 368.33
0:3 2.03 26.91 2.25 34.45
0:4 9.97 132.12 11.33 173.77
2:6 1.02 13.49 1.59 24.43

otal lipids were extracted from aliquots of normal human plasma, and
fter adding di-17:0 PC as the internal standard. The spot correspon
alues shown are averages of duplicate determinations of the same p
l plates

cience J.T. Baker Whatman

otal �g/ml % of total �g/ml % of total �g/ml

356.76 28.97 344.67 27.68 330.39
13.88 0.88 10.46 0.79 9.49

212.21 17.41 207.24 16.99 202.96
141.18 7.20 86.25 6.26 74.92

6.74 0.89 5.53 0.88 5.37
344.05 17.22 205.16 15.32 182.86
32.83 1.62 19.27 1.36 16.23

169.42 8.09 96.55 6.82 81.35
20.27 0.80 9.48 0.67 8.01

atographed on various TLC plates in chloroform:methanol:water (65:, v/v/v)
PC was then scraped, methylated with BF3–methanol, and analyzed on GC. T
sample.

ive loss of unsaturated fatty acids in presence of J.T. B
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and Whatman plates, apparently due to oxidative degradation
that occurs during the methylation step. No loss of unsatu-
rated fatty acids occurs even on these plates if the lipids are
first eluted from the silica gel. Therefore these plates can be
used for fatty acid analysis only if the lipids are first eluted
before methylation. On the other hand, the Alltech and Merck
plates are suitable for direct methylation also. We have not
been able to identify the exact nature of the interfering sub-
stance in the J.T. Baker and Whatman plates because the
exact composition of these plates was not available to us,
due to proprietary considerations. We have obtained sam-
ples of the polymer and silica gel used in the preparation of
Whatman plates, and tested their effect on the recovery of
16:0–18:2 PC. When the PC was methylated in presence of
silica gel with or without 2.5% polymer, there was no loss
of 18:2 in the resulting methyl esters, suggesting that neither
the silica gel nor the polymer may be directly responsible
for the loss (results not shown). It is possible that other pro-
prietary substances used in the preparation of these plates or
the processing of the plates during their manufacture caused
the artifacts. It should be pointed out that we have used the
Whatman brand plates (purchased from Fisher Scientific) in
many of our past studies[14,15]without any loss of unsatu-
rated fatty acids. Therefore, the recent batches of plates are

apparently different from the previous batches we used from
the same company.
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