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Gel G"  used in the Stahl modification (2) gives sub- 
stantially better resolution and spot tightness with 
some lipid mixtures than does the Mallinckrodt silieie 
acid. However, the gypsum-bonded layers are ex- 
tremely fragile on the glass strips employed. Thus 
its use in this form has been given only a cursory 
examination. It is felt that the hardness of the starch- 
bonded materials offers a substantial advantage, and 
work with similar silica gels with starch binder is in 
progress. 
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�9 Letter to tke Editor 

Mass Spectrometry and Lipid Research 

T 
WO DEVEI~OPMENTS in commercial equipment for 
mass spectrometry are of significance to lipid 
research: a) heated inlet and ion source systems 

for use with "high boilers" and b) rapid photographic 
registration of mass spectra. Preliminary results from 
our laboratory demonstrate the applicability of these 
advances to problems of determining the position of 
double bonds in monoenes and of identifying volatiles 
from reverted soybean oil. 

Dinh-Ngnyen, Ryhage, and Stenhagen have shown 
that the position of the double bond in methyl petro- 
selinate and oleate may be located by first deuterating 
the double bond (1). This deuteration step is neces- 
sary since the initial position of the double bond (ex- 
cept for the a, fl locations) is not reflected in the mass 
spectra of the nonoene isomers (2). 

With the use of a heated (200~ sample inlet, ion 
source, and flight tube, the mass spectrum of methyl 
6,7-dideutero stearate was also recorded in our labora- 
tory but with a "Time-of-Flight"-type spectrometer. 
Shown in Fig. 6 of a paper appearing in this issue (3) 
are strip chart recordings of the spectra for methyl 6,7- 
dideutero stearate and for a mixture of stearate and 
dideutero stearate. Mass peaks at 298 and 300 (par- 

ent peaks) correspond to normal methyl stearate and 
methyl dideutero stearate ions, respectively, as well as 
do the fragment ions at 129 [-(CH2)5C00CHa +] 
and 130 [--CHD--(CH2)4 C00CH3 +] and at 143 
[--(CH2)6C00CH8 +] and 145 [ - C H D - C H D -  
(CH2)4C00CH3+]. The fragments differing from 
each other by one and two nlass units are critical in 
determining the position of the deuterium and, hence, 
in ascertaining the original position of the double 
bond. These data confirm the prior observation of 
workers in Sweden, who used a magnetic scanning- 
type spectrometer (1). 

In the course of identifying hydrocarbons in vola- 
tiles of reverted soybean oils (4), a preliminary an- 
alysis was made on Phillips hydrocarbon mixture No. 
37. This analysis was achieved by gas chromatog- 
raphy on a polypropylene glycol column at -20~ 
(3), Fig. 11. Effluents were monitored by the mass 
spectrometer in a tandem arrangement described by 
Gohlke (5) in order to identify the components as 
they emerged. In the chromatogram of the Phillips 
mixture particular interest resides in the last peak 
eluted which appears to be a single component. Actu- 
ally, it is composed of two components, cis-butene-2 
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Fro. 2. Chart of simultaneous recording for thermal conduc- 
t iv i ty detector (upper tracing) and mass spectrometric detector 
set on M/e~15 (lower tracing). 

and butadicne, as shown in the mass spectra (3), Fig. 
10, photographed at about 15-sec. intervals during 
the emergence of the gas chromatographic peak. The 
parent ion at m/e=56 increases and decreases during 
its emergence at the left side of the chromatographic 
peak. The parent ion at m/e=54 on the right side 
of the chromatographic peak also increases and de- 
creases. This method of photographic reproduction 
of mass spectra is noteworthy because of the rapidity 
with which the spectrum is recorded. The spectrom- 
eter is capable of displaying a mass spectrum or any 
portion of the spectrum ( m / e = l  to about 4,000) on 
the oscillographic screen every 10 -4 sec. 

The mass spectrometer can be used as a detector 
for gas-liquid chromatography by setting the control- 
ler analog chassis to monitor the m/e- -15  peak, and 
its recorded output indicates the concentration of 
the methyl (CH3 +) ion. Its curve resembles, with a 
slight lag, the chromatographic curve of the thermal 
conductivity detector and attests to the rapid clear- 
ance of successive components from the mass spec- 
trometer. I f  set up in this manner as a "de tec to r"  
for gas chromatography, the mass spectrometer is 
about a thousand times more sensitive than the 
thermal conductivity detector feeding a 10-millivolt 
recorder�9 

Monitoring of high-temperature chromatography 
has also been performed on fat ty  acid methyl esters, 
and rapid clearance of successive components has been 
observed. 

This combination of the two complementary tech- 
niques exploits the high resolving and quantitative 

r 
Fro. 3. P h o t o g r a p h  of the  mass  spec t rum for  the  c i s -bu tene -2  

and  bu tad i ene  peak of the  Phi l l ips  No. 37 mix tu r e  t aken  a t  15- 
see. in te rva l s  as  ind ica ted  on the  lower sect ion in F ig .  2. 

characteristics of gas chromatography and the un- 
usual identification capacity of mass spectrometry 
and should constitute a new tool of wide applicability 
in lipid research. 

E. SELKE,  C .  R .  SCHOLFIELD, 
C�9 D. EVANS, and It. J. DU~TON, 
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