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SUMMARY Contaminants which could be erroneously 
identified as methyl esters of fatty acids on gas-liquid chromato- 
graphic (GLC) analysis were traced to anhydrous methanolic 
HCl used for methanolysis. Further studies indicated that the 
artifacts are not esters of carboxylic acids even though they 
mimic them on GLC analysis. 

IN OUR ANALYSES of microgram quantities of brain lipid 
fatty acid methyl esters by gas-liquid chromatography 
(GLC) we have encountered extensive contamination 
which appears to be introduced during the methanolysis 
of the lipid. 

The methanolysis procedure employed was a modifica- 
tion of that of Stoffel et al. (1) which was suitably scaled 
down for use with 6-10 pg of material. The instrument 
in use was a Pye Argon Gas Chromatograph. Chroma- 
tograms of blanks which had been carried through our 
entire procedure gave a number of GLC peaks which 
could be erroneously identified as methyl esters of com- 
monly occurring fatty acids. The source of this con- 
tamination was traced to the anhydrous methanolic 
HC1 (CH3OH-HCl) used for methanolysis of the lipid. 
While diethyl ether extracts of the “residue” from as 
much as 50 ml of analytical reagent (Analar) grade 
methanol gave no peaks-on GLC analysis, extracts of 
0.25 ml of CH3OH-HCl gave a number of peaks. 
Redistillation of the methanol prior to preparation of 
the acid solution in an all-glass apparatus did not pre- 
vent the appearance of the artifacts. Some contamination 
was encountered in freshly prepared 4-6 N CH30H-HC1 
both before and after refluxing for 4-6 hr; however, it 
increased greatly if the solution was stored for 48 hr 
or more in a refrigerator. Analytical reagent grade 
methanol from two manufacturers (Hopkin & Williams 
Ltd. and British Drug Houses Ltd.) and from several 
different batches have been used. Since any commercial 

HC1 gas is liable to be contaminated by grease from the 
vessel and valves, we also prepared batches of C H p  
OH-HC1 by passing HC1 gas, prepared in the laboratory 
from analytical reagents in an all-glass apparatus, 
into anhydrous methanol. All samples gave similar re- 
sults. In  Fig. 1 two chromatograms of the major artifacts 
are shown. A number of these peaks have the same reten- 
tion volumes as the methyl esters of commonly occurring 
fatty acids. Several other peaks were observed which had 
carbon numbers (2) up to 27.8. These peaks were re- 
producible humps on the baseline (see peak 9) at the 
temperatures employed, but they became sharper a t  
higher temperatures (190’) and would represent a 
serious hazard to investigators interested in trace com- 
ponents. It will be noted that on storage of the CH30H- 
HC1 solution peak 8 increased greatly. We have found 
consistently that this artifact increases on storage to 
such an extent that it is detectable in extracts from 1 ml 
of solution at lower sensitivity settings. On the other hand 
when fresh solution is refluxed the artifacts appear to be 
produced in more nearly equal amounts. 

We have been unable to collect sufficient quantities 
of the contaminants for detailed analysis. However, 
some simple tests have been performed. Spot tests for a 
carboxyl ester linkage (3) were negative. Thin-layer 
chromatography (TLC) employing Silica Gel G as the 
adsorbent revealed that the contaminants moved only 
when a polar solvent system was used (chloroform- 
methanol-acetic acid-water 65 : 25 : 8 : 4). The ether 
extract of 20 ml of 4 N CHBOH-HC1 which had been 
refluxed for 4 hr gave varying numbers of spots, de- 
pending on the detection method used. Charring after 
spraying with 50% HzS04 revealed two spots, one at  the 
solvent front and another with an RF of 0.58. Exposure 
to iodine vapor revealed another spot (RF 0.31) and 
Rhodamine 6G a fourth spot (RF 0.86). In  all cases the 
spot with RF 0.58 was the most prominent. Several 
less polar solvent systems normally used for chromatog- 
raphy of fatty acid methyl esters (4) failed to move the 
material from the origin. 

Samples of the contaminants were run on a column 
with a nonpolar stationary phase (Apiezon L) at 210’. 
I t  was found that while a particular sample gave the 
same number of peaks as on a polar polyethylene glycol 
adipate (PEGA) column, their retention volumes cor- 
responded to different fatty acid methyl esters. Thus the 
major peak 8 (20:3)’ on the chromatogram in Fig. 1 
has the same retention volume on Apiezon as methyl 
palmitate (16:O). Other peaks on an Apiezon column 
with the same retention volumes as 14:0, 18:0, 18:1, 
20 : 3,20 : 4 were also obtained. 

The figure before the colon denotes number of carbons in chain; 
that after it, the number of double bonds. 

477 

 by guest, on June 19, 2012
w

w
w

.jlr.org
D

ow
nloaded from

 

http://www.jlr.org/


FIG. 1 .  Gas-liquid c1iromatoqr;rms of tlirthyl rtlirr vxtracts of mrtlianolic I IC: l  
usins ii polyethylcnr slycol atlipatc column. Top: rstrart from 0.25 ml of frrshlv 
prcparrtl 4 s C1 I 3 0 1  I I {<:I rrfluxrtl 4 hr. Total rrtrntion timr to apes of pcak 8, 
82.0 min. Gap i n  tracinc, 35 miti. ; \ r w  of pr;rk 8 corrrspontls t o  approsimatrlv 0 . 5 -  
1 pg of a mcthyl rstrr. / h / t o i i t :  rstrart f r o m  2 ml of  4 s (:I 1 3 0 1  I I IC1 storrcl for 1 
wrck at 4 ’. Cap i n  trarinq. 30 
min. :\rra of prak 8 corrrspontls to apprminiatrly 10 - 1  5 fig. 

T \ v o  rlitrcrcnt PIX;:\ columns. bot11 at 1 60”, tlrtrctor voltagr 1500, arpn  Ilo\v 
ratc 40 ml/min. I’ossildr rrrowous idrntitirs o f  praks: I ,  14:O. 2, 165). 2’, ? 
(carbon iiumbrr 15 . i ) .  3. 16:l. 1, 17:1?. 5. 18:O. ti. 18:l .  7, 18:2. A’, W : 3 .  
Y, 20 :4. 

Total rrtrtition time t o  aprs of prak 9. 108.7 min. 

Irorn tlic accumulatcd ctidcncc i t  may bc dcducccl 
that thcsc contaminants arc not cstcrs of carbosylic 
acids cvcn thouqh the!. mimic thcm on G I X  analysis. 
\Vc Ix-licvc that thry may hc duc to osidati\.c break- 
down of mctlianol follo\vcd by condcrisation rcactions of 
the products. l-lo\vcvcr, i t  is also possiblc that the con- 
taminants arc duc to trace impuritics in tlic mctlianol 
which arc not rcmovcd by conventional purification and 
rcclistillation and which arc clutcd from thc column as 
mcthylatcd products. 

Lindqrcn et al. (5) havc drawn attrntion to a numlicr 
of potcntial sources of contamination in the G I X  analysis 
of mcthyl cstcrs. \\*c  ha\^ confirmed their olxrvations 
and cluriny our stiidics ohscr\.cd strict precautions to 
prcvcnt thc intrusion Of contaminants fronl glass\varc, 

plastic stoppcrs and stopcock qrcasc \vas a\.oidcd. 

undcr an atmosphcrc of osyqcn-frcc nitroqcn. Although 
wc cndorsc tlic rccommcndation that sol\.cnts should bc 
rcdistillcd hcforc iisc. i t  appears that when thc com- 
monly prcfcrrcd mcthod of mcthanolysis is cmploycd 
on an ultramicroscalc this is an inadcquatc prccaution. 
.41tI1ough under t}ic GI,(: conditions Used, frcslily 2. \\‘oodford, 1 .  P., and c:. % I .  van ( h t .  .I. Libid h. 1: 188, 

preparcd ivcakcr solutions of 1 s CIH,OI-l HCI sho~v 
3.  k’rigl, F. S/wt Trsts i v  0rg:Snnic C/trmrstrp. Elscvier, Amsterdam, only traccs of pscudo fatty acid mcthyl cstcrs 14:0  

and 20: 3, wc hclicvc that this proccdurc is still hazardous. 4. Avalins, D. c., and H.  K. %fangold. J .  ..lVl. o;[ Chcmjsis’ 
Furthcrmorc, when fatty acids arc amidc-linkcd, a .Tor. 37: 576. 1360. 
prolonged heat trcatmcnt in an acicl-alcoIIo1 solution 5 .  Lindgrcn. I:. T.. .4. \*. Sirhols. S. K. k’rcrman. and R. D. 
is frcqucntly cmploycd, thus increasing tlic possihility 

6. Duron, 0. S., and h. Sowotny. :Innl. C h m .  35: 370, 1963. of artifacts from this source. 7. Lough. .4. K. Riorhrm. J .  90: 4c. 1964. 
Methods of avoiding contamination ma). bc suggcstccl. 8. .\&man, K. <;., R. I). Hurghrr. and J .  C .  S i p s .  ,\:uturc 200: 

Since on TLC with lcss polar solvent systcms, the con- 777, 1963. 
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taminants do not movc from thc oriqin, mcthyl cstcr 
preparations may be purificd hy TIL: prior to GLC 
analysis. ;\ltcrnati\.cly, the frcc fatty acids may bc oh- 
tainctl via alkali hydrolysis or aqiicous acid hydrolysis, 
\vliiclic\w is appropriate. and mcthylatcd hy the boron 
trifluoridc proccdurc (6), althouqh it  has rcccntly bccn 
sho\\m (7) that this mcthod too can qivc risc to artifacts 
(mcthosy derivatives). If  a n  instrument with a flamc 
ionization detector is availal)lc, i t  should IX possihlc in 
most cases to chromatograph the frcc acids dircctly (8). 
I t  should I)c cmphasizcd that \vhatc\.cr proccdurc is 
cmploycd, I)lanks carrircl throuyli tlic cntirc opcration 
should bc performed. 

\\t aplm*ciatc. ihr intrrrst which l’rofrssor J. %. Young s h o w  

~ ~ c k n ~ \ ~ l ~ d g ~ d .  
finqcrprints, and otlicr sources. TIlc USC of rul)l)cr and in our work.  :\ grant from thr Sufirld Foundation is gratefully 

Solvents \vcrc rcdistillcd and operations \\‘ere carried out .\fmtisrr;/il r r r r iwd h r m b r r  .? 1. /{Mi.{: oc.c.c/itrc/ r d r i i m  17. \!)ti,/. 
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