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POSITIVE AND NEGATIVE FAB MASS SPECTROMETRY BY FRIT-FAB LC/MS FOR
THE CHARACTERIZATION OF ACYLGLYCEROLS IN FISH OIL

Masanori Hori!, Yuko Sahashiz, and Seiji Koike3
INitto Technical Information Center Co. ,Ltd. , 1-1-2,Shimozumi,lbalaki
567 ,Japan
2 Medical and Membrane Research Laboratory, Nitto Denko Corp.,I-1-2,
Shimohozumi , Ibalaki 567 ,Japan
3.Food,Fat and oil Laboratory, Asahi Denka Kogyo Corp.,8-4-1,Higashi-
ogu, Arakawa,Tokyo 1 16,Japan

I. Introduction
Natural triacylglycerols(TGs), especially fish. oil, are such
complex mixture of different molecular species that it is difficult to
Separate all of them by a single chromatographic method. Therefore the
experimental elucidation of the molecular species in the fish oil
remains the mast formidable problem in lipid chemistry. The composition
analyses of TGs 11Sing FRIT-CI LC/MS With ammonia as a reagent gas have
been reported previously(1) , however this method was not suitable for-
the polar, labile and involatile fish oil. In this work FRIT-FAB LC/HS
has been utilized to obtain the composition of the molecular species
Concerned with polyunsaturated fatty acids in the fish oil hydrolyzed
with Lipase OF (Candida cyclindracea).
2. Experimental I
The HPLC analyses were performed on a Hewlett Packard-a model 1090L
with reversed phase columns, ODS-Hypersil using a mobile phase of
Acetone: acetonitrile (35:75) at a flow rate of 0.15m1/min. The eluent
via UV detector. Was introduced into a JEOL JMS-AX505H double focusing
mass spectrometer equipped With a FRIT-FAB interface. The m-nitr.ob6nzyl
alchol was used for the matrix of FAB ionization and introduced to the
ion source by the post column addition.
3.Restllt and Discussion
According to the fundamental studies of the authentic TGs the
negative ion FAB mass spectra of the TGs gave the RCOO- ions as the base
peak, and the other. characteristic ions were not observed. Therefore the
distribution of fatty acids in the oil could be determined by recording
the mass chromatograms of the RCOO- ions. Figure 1 shows the UV trace
and the mass chromatograms of the RCOO- ions of the TG fraction from the
hydrolyzed fish oil (hydrolysis I-ate Was 5LL7E). The presence of
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in the oil
Was confirmed by monitoring the RCOO- ions at m/2: 301 and 327
respectively. For example it Was evident that the TG in peak 1
consisted of at least two fatty acids of EPA and DHA. The positive ion
FAB mass spectrum of peak 1.(shown in Fig.1) represents the two species
of EPA-EPA-EPA (tri-EPA) and 18:4-EPA-DHA as indicated by the [MH-
RCOOH]* ions and the [M+H]* ion. The retention time of the peak 1 also



coincided with that of the allthentic tri-EPA, and the retention time of
the 18:Lt-EPA-DHA coincided veil With the vale that has been calculated
by the I-elative retention potential index theory(2) as shown in Table 1.
FAB mass spectrometric techniques combined With HPLC provided detailed
information on the molecular species of the TGs in the fish oil.
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Fig.1. Negative ion mass chromatograms of the hydrolyzed fish oil and
positive ion FAB mass spectrum of peak 1.

Table 1. TG Molecular Species of the hydrolyzed fish oil determined by
FRIT-FAB LC/NS
Molecular species®’ Empirically determined Predicted®’® Relative

retention time retention time deviation

(min) (min) (%)
(16:4)(18:4)(EPA) 17.55 17.87 0.45
(16:4)(EPA)(DHA) 19. 27 19. 28 0.05
(18:4)(EPA)(EPA) 21.55 21.64 0.42
(EPA)(EPA)(EPA) 22. 36 - -
(18:4)(EPA)(DHA) ) 22.36 22.45 0. 40
(EPA)(EPA)(DHA) 23.21 23. 35 0. 60
(EPA)(DHA)(DHA) 24.10 24.22 0.50

*>The binding position of fatty acids residues are not discriminated.
®>YValues that have been calculated by relative retention potential
index theory.



