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3-Hydroxy Fatty Acids from the Flowers of Hypericum

lysimachioides var. lysimachioides
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Fatty acid methyl esters in the leaves and flowers of Hypericum lysimachioides var. lysimachioides

(Guttiferae) were analyzed by gas chromatography and gas chromatography-mass spectrometry.

The flowers of H. lysimachioides var. lysimachioides produced unusual 3-hydroxy fatty acids [3-

hydroxy- tetradecanoic acid (3-OH-C14:0) and 3-hydroxy-octadecanoic acid (3-OH-C18:0)], along with

other normal fatty acids.

Major components were linolenic and palmitic acids for both leaves and flowers.
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Introduction

The genus Hypericum is represented in the Flora of Turkey by 77 species1 . The Hypericum species known as
“binbirdelikotu” or “kantaron” in Turkish are used for their wound healing, antigastritis and antiseptic

effects2,3 . Nowadays purified extracts of their aerial parts are used for their antidepressant activity4.

Furthermore, the anticancer5 and antimicrobial activities6 of hypericin are under investigation.
Studies on fatty acid composition show that the genus Hypericum is a rich source of omega-3 fatty

acids7−11.
3-Hydroxy fatty acids, that are unusual plant components are another class of fatty acids obtained

from Hypericum perforatum and Hypericum retusum9. These fatty acids are an important class of microbial

lipids that are used extensively to aid characterization of microorganisms12. In general, the fatty acid profile
of most bacteria ranges from n-C10 to n-C18. The fatty acids in most Gram-positive bacteria are located in
the cytoplasmic membrane, though some, like mycobacteria and related genera have long chain lipids, known

as mycolic acids (3- or ß-hydroxy fatty acids), which are found in an outer membrane-like structure. Gram-

negative bacteria possess fatty acids in the cytoplasmic membrane, though they can also be found in the
∗Corresponding author
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cell wall fraction, generally in the lipopolysaccharide12−13. In spite of the existence some works on chemical

constituents14−16 little is known about the fatty acid composition of Turkish Hypericum species9−11.
The purpose of this work was to evaluate the fatty acids of leaves and flowers of Hypericum lysima-

chioides var. lysimachioides by means of gas chromatography (GC) and gas chromatography-mass spec-

trometry (GC-MS).

Experimental

Plant Materials: Leaves and flowers of H. lysimachioides Boiss. & Noe. var. lysimachioides were collected

near Diyarbakır in June 2002. The plant was identified by Dr. A. Selçuk Ertekin (Dicle University). Voucher

specimens (No. DUF-9250) have been deposited in the Herbarium of the Department of Biology, Faculty of

Sciences, Dicle University, Diyarbakır (Turkey).

Isolation and transmethylation of fatty acids

The isolation and transmethylation of fatty acids were carried out by the method described by Garches and

Mancha17. Fifty grams of fresh plant material was heated with a mixture containing methanol, heptane,

tetrahydrofuran, 2,2-dimethoxypropane and H2SO4 (37:36:20:5:2 in vol.). At 80 ◦C simultaneous digestion

and lipid transmethylation took place in a single phase.

After cooling at room temperature, the upper phase was collected for gas chromatography (GC) and

gas chromatography-mass spectrometry (GC-MS) analysis.

GC and GC-MS conditions

The fatty acid methyl esters (FAMEs) were analyzed by GC using a Unicam 610 gas chromatograph equipped

with an SP-2330 capillary column (30 M x 0.25 mm, 0.2 µm film thickness, Spelco), a flame ionization detector

and a Unicam 4815 recording integrator. The separations were conducted with temperature programming

from 180 ◦C to 200 ◦C at 5 ◦C /min, after an initial 2 min hold. FAMEs were identified by comparison of

retention times with authentic standards (Sigma Chemical Co.). As no standard was available for 3-OH-

C18:0, identification was confirmed by GC-MS.

GC-MS analyses were conducted with GC-MS equipment (HP 5890-E Series GC System) with mass

selective detection. An Innowax column (30 M x 0.25 mm i.d., 0.25 µm film thickness) was used, and the

temperature was programmed from 150 ◦C to 230 ◦C at 2 ◦C min with an initial hold of 4 min and a final

hold of 36 min. The carrier gas was helium (1 mL/min) and the split ratio was 50:1. The injection port

was held at 250 ◦C and the detector at 300 ◦C. The mass spectrometer was operated in electron impact

ionization mode (70 eV). FAMEs were identified by comparison with the Wiley 275 and Nist 98 databank.

Results and Discussion

The GC analysis of leaves and flowers of H. lysimachioides var. lysimachioides allowed the identification of
7 FAMEs in the leaves and 9 FAMEs in the flowers. The major constituent of the leaves and flowers was C

18:3, at 49.15% and 46.82% , respectively, and the minor constituent was C 14:0 for both parts of the plant

(Table).
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Table. Percentages of fatty acid in leaves and flowers of H. lysimachioides var. lysimachioides.∗

FAMEs RT Leaves % Flowers % MS fragmentation pattern
C14:0 9.61 1.18 (0.08) 0.80 (0.04)
C16:0 12.53 37.40 (0.85) 15.30 (0.60)
C16:1 13.13 1.23 (0.07) 0.84 (0.06)
C18:0 15.31 2.43 (0.10) 9.74 (0.63)
C18:1 15.81 4.51 (0.67) 5.13 (0.82)
C18:2 16.76 3.82 (0.53) 6.91(0.63)
C18:3 17.95 49.15 (1.07) 46.82 (1.12)

C14:0-3-OH 22.60 - 8.55 (0.59) (C15H30O3): 258[M+], 241(4), 199(3), 166(2),
141(3), 123(3), 111(6), 103(100), 97(6), 83(6),
71(19), 57(16), 43(23)

C18:0-3-OH∗∗ 23.67 - 5.50 (0.42) (C19H38O3): 314[M+], 310(3), 278(7), 241(4),
222(4), 213(3), 194(3), 141(1), 123(3),
103(100), 97(6), 83(9), 71(16), 57(13), 43(16)

Total 99.72 % 99.59 %

∗average data of 5 analyses
∗∗identified by GC-MS

: not detected

RT: Retention time

The chain lengths of FAMEs were between C14 and C18in H. lysimachioides var. lysimachioides. In
the GC spectrum, the proportions of unsaturated FAMEs were higher than those at saturated ones. These
results clearly indicate that both leaves and flowers of H. lysimachioides var. lysimachioides have similar
FAME compositions except for 3-OH fatty acids. These fatty acids were only found in the flowers.

The structures of 3-OH-C14:0 and one unknown fatty acid (3-OH-C18:0) were further confirmed by

GC-MS. The mass fragmentation patterns of these 2 FAMEs are given in the Table.

The mass spectra of 3-OH fatty acids showed their base peak at m/z = 103, which is indicative of a

characteristic cleavage alpha to the carbon with the hydroxyl group18. The peaks at 166 for 3-OH-14:0 and
222 for 3-OH-18:0 are characteristic of 3-OH fatty acids, indicating a cleavage alpha to the carbon with the
hydroxyl and containing water loss in the alkyl part of the molecules.

The presence of 3-OH fatty acids is of importance since their occurrence in the plant kingdom is rare.
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