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RESUMEN

Composicion en acidos grasos de lipidos de hojas de
Alchemilla L. (Rosaceae) del Nordeste de Anatolia (Turquia).

Se han estudiado mediante cromatografia gaseosa la composi-
cién en &cidos grasos de los lipidos totales de hojas de 23 especies
correspondientes a cinco series del género Alchemilla L. Los acidos
grasos identificados y cuantificados son C 12:0, C 140, C
16:0, C 18:0, C 20:0, C 22:0, C 24:0, C 26:0 y C 28:0 como satu-
rados, y C 16:1,C 18:1, C 18:2y C 18:3 como insaturados, siendo
el C 18:2 y C 18:3 los mayoritarios. El contenido méas elevado de
4cidos grasos se observo en A. hirtipedicellata (78,34%) de la ser.
Elatae, A.erytropoda (68,74%) de la ser. Pubescentes, A. rizensis
(76,47%) de la ser. Sericeae, A. dura (73,94%) de la ser Calyci-
nae y A. psedocartalinica (74,58 %) de la ser. Vulgares. El &cido
graso C 18:1 se determind en cantidades traza, mientras que los
acidos C 20:0, C 22:0, C 24:0 y C 28:0 no se determinaron en la
mayoria de estas especies. Se discuten el valor taxonémico y las
implicaciones filogenéticas de los resultados.
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SUMMARY

Fatty acid composition of leaf lipids of some Alchemi-
lla L. (Rosaceae) species from Northeast Anatolia (Turkey)

Fatty acid composition of total leaf lipids of 23 species from five
series of the genus Alchemilla L. was studied by GC. Fatty acids
identified and quantified are C 12:0, C 14:0, C 16:0, C 18:0,
C 20:0, C 22:0, C 24:0, C 26:0 and C 28:0 as saturated, and
C 16:1, C 18:1, C 18:2 and C 18:3 as unsaturated with the major
fatty acids C 18:2 and C 18:3. The highest content of fatty acid
was quantified in A. hirtipedicellata (78.34%) for ser. Elatae, A.
erytropoda (68.74 %) for ser. Pubescentes, A. rizensis (76.47%)
for ser. Sericeae, A. dura (73.94%) for ser. Calycinae and A.
psedocartalinica (74.58%) for ser. Vulgares. The C 18:1 acid was
determined in trace amounts while C 20:0, C 22:0, C 24:0
and C 28:0 acids were not determined in most of these species.
Taxonomic value and phylogenetic implications of results are
discussed.

KEY-WORDS: Alchemilla L. (Rosaceae) - Fatty acid - Leave -
Taxonomy - Turkey.
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1. INTRODUCTION

The value of fatty acid patterns to establish
systematic relationships among plants is becoming
increasingly important. There are many studies in the
literature dealing with phylogenetic and taxonomical
aspects in relation to fatty acid composition in higher
plants (Shorland, 1963; Harborne and Turner, 1984;
Hegnauer, 1989).

The genus, Alchemilla L. (Rosaceae) includes
more than 1000 species with a holarctic distribution.
The genus also occurs on mountains of eastern
Africa, from Abyssinia to the Cape of Good Hope, in
Madagascar, South India, Sri Lanka and Java
(Izmailow, 1981).

Alchemilla L. is made of perennial herbs with
woody rhizome (Pawlowski and Walters, 1972).

According to Pawlowski and Walters (1972) all
Alchemilla species in Turkey belong to section
Alchemilla including 3 subsections and 6 series with
50 species. With more recent studies the number of
Alchemilla species in Turkey reached to 66 (Kalheber,
1994; Hayirlioglu and Beyazoglu, 1997; Hayirlioglu-
Ayaz and Beyazoglu, 1997; Hatyirlioglu-Ayaz, 1997).
The leaves and roots of some species of Alchemilla
are well-known folk medicinal plants in Turkey and
used as diuretic, reinforce and against constipation
(A. pseudocartalinica Juz. and A. arvensis (L.) Scop)
(Baytop, 1984). However, in spite of extensive
taxonomical and cytological studies, chemotaxonomical
data concerning Alchemilla are very scarce. This
study is the first report on fatty acid composition in
leaves of some Alchemilla species selected from 5
series, namely, ser. Elatae, Pubescentes, Sericeae,
Calycinae and Vulgares.

In the present paper, we report a comparative
study on the fatty acids composition in leaves of 23
species of Alchemilla L. distributed in Northeast
Anatolia (Turkey).
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2. MATERIALS AND METHODS

2.1. Plant Material

The Alchemilla species studied are A. orthotricha
Rothm., A. erzincanensis Pawl., A. hirtipedicellata
Juz., A. mollis (Buser) Rothm., A. persica Rothm., A.
oriturcica Pawl., A. sintenisii Rothm., A. barbatiflora
Juz, A. cimilensis Kalh., A. hemsinica Kalh., A.
porrectidens Juz. from ser. Elatae, A. sericata
Reichb., A. erytropoda Juz., A. lithophila Juz. from
ser. Pubescentes, A. rizensis from ser. Sericeae, A.
dura Buser, A. ancerensis Kalh., A. retinervis Buser
from ser. Calycinae and A. valdehirsuta Buser, A.
monticola Opiz, A. compactilis Juz., A. daghestanica
Juz., A. pseudocartalinica Juz.from ser. Vulgares
collected in North Anatolia in July and August of
1996. Identifications of the specimens were made
with the aid of Flora of Turkey (Pawlowski and
Walters, 1972), Flora of the USSR (Juzepczuk, 1941),
Flora Iranica (Fréhner, 1969), Flora Europaea
(Walters and Pawlowski, 1968) and Flora of Sweden
(Hess et al., 1970). Specimens are kept in the
Herbarium of Karadeniz Technical University,
Department of Biology (KTUB). Leaves were dried
overnight under vacuum at 60 °C and kept in a
freezer (-20 °C) until extraction.

2.2. Lipid Extraction and Preparation of Fatty
Acid Methyl Esters

Leaves were ground into a fine powder with a
Waring blender and lipids were extracted with
chloroform:methanol (2:1, v:v) according to Bligh and
Dyer (1959). The extract was filtered through a
sintered funnel, followed by 4 washes with the
solvent mixture. The pooled filtrate was subjected to
Folch washing (Folch et al, 1957) using 0.9%
sodium chloride one fourth of the total filtrate to
remove water-soluble impurities. The chloroform:
methanol phase was subsequently evaporated to
near dryness in a rotary vacuum evaporator, and the
residue was again dissolved in 10 ml of chloroform. A
suitable aliquot was evaporated to dryness to
determine the oil content by weighting. The lipids
were saponified and fatty acids methylated
according to Folch et al. (1957). Fatty acid methyl
esters were prepared from three independent lipid
extraction of leaf samples.

2.3. Gas Chromatography Analysis of Fatty Acid
Methyl Esters

The methylated sample solutions were analyzed
with a Varian 3300 gas chromatograph (GC)

(c) Consejo Superior de Investigaciones Cientificas
Licencia Creative Commons 3.0 Espafia (by-nc)

Grasas y Aceites

equipped with a flame ionization detector (FID) and a
HP-1 silica capillary column (crosslinked methyl
silicone gum, 0.17 um film thickness, 25 m, 0.32 mm
i.d.). Hydrogen was used as the carrier gas at a flow
rate of ca. 40 cm/s, and the column oven
temperature was programmed from 100 °C to 290 °C
at 6 °C/min heating rate. The injector and detector
temperatures were held at 260 °C and 290 °C,
respectively. Peak areas were measured with a
Merck-Hitachi D-2000 integrator. Peaks were
identified by the comparison with standard fatty acid
methyl esters. Methyl heptadecanoate (Me-17:0)
was used as internal standard. The C 18:2 and C 18:3
acids are overlapped with the HP-1 column and not
properly separated, so their amounts were calculated as
their sum.

3. RESULTS AND DISCUSSION

Leaf fatty acid compositions of total lipids in 23
species from five series of the genus Alchemilla L. are
presented in Table |. The presence of saturated C 12:0,
C 14:0, C 16:0, C 18:0, C 20:0, C 22:0, C 24:0, C 26:0
and C 28:0 and unsaturated C 16:1, C 18:1, C 18:2
and C 18:3 were determined, with C 16:0, C 18:0, C 18:2
and C 18:3 as the major fatty acids.

The chemistry confirms the morphological differences.
Thus, for the unsaturated C 18:2 and C 18:3 acids,
the values varied between 50.82 and 78.34% for ser.
Elatae, between 49.01 and 68.74% for ser.
Pubescentes, between 51.34 and 73.94% for ser.
Calycinae, and between 65.44 and 74.88% for ser.
Vulgares. The values for saturated C 16:0 acid, as a
third major fatty acid, varied between 11.78 and
25.92% for ser. Elatae, between 21 and 26.51% for
ser. Pubescentes, between 15.97 and 20.20% for
ser. Calycinae, between 14.78 and 24.30% for ser.
Vulgares. The C 20:0, C 22:0, C 24:0 and C 28:0
acids were not detected in most of these species,
and the C 18:1 acid was determined in trace
amounts (< 0.1%).

The content of C 18:1 acid was determined in
trace amount in some species of ser. Elatae and
Pubescentes, except A. erzincanensis (9.25%). In
ser. Calycinae and Vulgares, the C 18:1 acid content
was found in significant levels especially in A.
retinervis (16.19%) and A. erzincanensis (9.25%).
However, the highest content of C 14:0 acid was
found in A. lithophila (ser. Pubescentes) and A.
retinervis. The C 18:0 acid has its highest content in
A. erzincanensis (9.43%), A. sericata (7.47%), A.
lithophila (8.87%), A. dura (4.69 %), A. retinervis
(5.32%), A. valdehirsuta (4.80%) and A. daghestanica
(4.92%).

http://grasasyaceites.revistas.csic.es



Vol. 50. Fasc. 5 (1999) 343
Table |
Fatty acid composition (% total) of Alchemilla species collected from Northeast Anatolia (Turkey)
Fatty acids (%)
Species
12:0 14:0 16:0 16:1 18:0 18:1  18:2+18:3  20:0 22:0 24:0 26:0 28:0
Ser. Elatae
A. orthotricha Rotm. 025 128 1448 0.81 487 tr* 73.51 191 198 092 —* —_
A. erzincanensis Pawl. — 458 2592 — 943 9.25 50.82 —_ — — —_ —
A. hirtipedicellata Juz. 048 139 1294 053 3.51 tr. 78.34 1.06 1.11 064 — —
A. mollis (Buser) Rothm. 007 129 1728 1.02 479 tr. 71.41 1.71 1.51 0.95 — —
A. persica Rothm. 020 1.20 1859 1.12 4.13 tr. 73.22 0.80 054 0.19 —_ —
A. oriturcica Pawl. 0.14 091 11.78 0.82 4.61 tr. 74.95 209 346 1.25 — —
A. sintenisii Rothm. 026 219 17.83 1.02 452 tr. 71.24 1.28 1.07 0.59 — —
A. barbatiflora Juz. — 134 1625 0.99 593 tr. 72.18 144 118 0.71 — —_
A. cimilensis Kalh. — 120 1752 tr 389 1.08 74.19 0.68 034 037 038 0.33
A. hemsinica Kalh. —_ 1.18 1549 tr. 419 0.68 75.69 100 058 0.58 0.60 —
A. porrectidens Juz. — 129 1576 tr 523 0.21 73.62 114 076 059 064 0.75
Ser. Pubescentes

A. sericata Reichb. —_ 3.09 26.51 tr. 747 2.63 51.09 315 225 1.44 114 119
A. erytropoda Juz. 049 256 2166 191 233 tr. 68.74 058 123 043 — —
A. lithophila Juz. — 720 23.00 — 8.87 11.091 49.01 — — — —_ —_

Ser. Sericeae
A. rizensis Pawl. 034 103 1351 0.73 293 0.05 76.47 228 149 1.16 — —

Ser. Calycinae )
A. dura Buser 0.09 138 1597 0.67 469 0.1 73.94 126 0.88 1.01 —_ —
A. ancerensis Kalh. — 157 20.20 tr. 3.07 0.7 72.88 0.86 043 0.27 —_ —
A. retinervis Buser —_ 6.96 20.17 tr. 532 16.19 51.34 — - — —_ —

Ser. Vulgares
A. valdehirsuta Buser 006 129 1727 1.00 480 1.71 71.41 151 0.95 — — —
A. monticola Opiz — 223 19.26 tr. 3.61 0.38 73.52 0.67 0.30 —_ — —_
A. compactilis Juz. — 29 2430 tr. 329 3.55 65.44 0.48 — — —_ —_
A. daghestanica Juz. 0.10 160 1549 154 492 0.12 72.01 1.91 147 0.84 — —_
A. pseudocartalinica Juz. — 0.82 1478 tr. 344 234 74.58 0.65 049 082 0.01 0.76

tr.; trace amounts (< 0.1%).
not detected.

The C 18:2 and C 18:3 and C 16:0 acids are
considered as the main fatty acids in Rosaceae family.
Shorland (1963) has recognized linoleic (18:2) and
oleic (18:1) acids as major acids in the seeds of
Rosaceae family. The seed fatty acids of most
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Rosaceae are mainly linoleic and oleic acids, with
occasionally linolenic acid, and usually about 10 % of
saturated acids. Members of the Rosoideae
(Filipendula, Geum, Rosa, Sanguisorba) produce more
linolenic glycerides (from 14-47%) (Hilditch, 1964).
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Reher (1991) investigated the seed fatty acid
composition of 7 species of the Sanguisorbeae and 7
species of the Potentilleae subfamilies of Rosaceae.
The content of C 18:3 and C 18:2 amounted together
to more than 70% in 11 species. The ratio of linolenic
acid to linoleic acid was shown to be significantly
higher in Potentilleae (1.4 to 2.4) than in
Sanguisorbeae (0.4 to 10). The C 18:1,C 18:2and C
16:0 acids were also identified as the major fatty
acids in the seeds of cherry laurels (Ayaz et al.,
1995) and almonds (Garcia-Lopez et al., 1996).

Consequently, the C 18:2, C 18:3 and C 16:0
acids were identified as the main fatty acids in
Alchemilla leaves as well as the seeds of most
species of Rosaceae family. From a chemotaxonomic
point of view, the present results suggest that fatty
acid composition explains remarkable differences
between species and series in the genus Alchemilla.

The highest content of C 18:2 and C 18:3 acids
was found for ser. Elatae, Sericeae and Calycinae,
respectively. The content of C 16:0 acid was
generally found higher in species of ser. Pubescentes
than in other series. Our results suggest that fatty
acid composition C 16:0, C 18:2 and C 18:3 acids
can be used as taxonomic markers in the genus
Alchemilla. ‘
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