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Fatty Acid Composition of Hibiscus trionum L. (Malvaceae)
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Abstract: The genus Hibiscus plants have different uses, some are used as foods (H. esculenta L.), and some
species as remedy in traditional medicine (H. sabdariffa L.) as well as a colorant for herbal teas. The only
species that grows naturally in Turkey is H. trionum L. The plant especially infests soy and corn fields, and
therefore it is considered to be a noxious weed. The plant is also found to be a host for Potato Virus Y (PVY)
and Tomato Spotted Wilt Virus (TSWV). Infestation of the crop fields by this plant shows that it germinates
easily. Since it produces many seeds, distribution of the plant is also quiet easy. Though, seed oil yield is low
(4.7%) since linoleic acid composition of the seed oil is quiet high (67,5%), it can still be used as a source of
unsaturated fatty acids. The other major fatty acids are palmitic, oleic and stearic acids in the studied seed oil.

Keywords: Hibiscus trionum; Malvaceae; seed oil; fatty acid, linoleic acid.

1. Plant Source

The genus Hibiscus L. consists of approximately 200 species in the tropic and subtropic
regions of the world [1]. Fruits of some species are used as foods; their seeds are roasted, ground
and used as coffee substitutes in Turkey (H. esculenta L.) [2], flowers of some species provide a soft
drink that is highly appreciated all over the world for the particular sensation of freshness and also
used as food or food ingredients such as jellies, syrups, beverages, puddings, cakes, wines and as a
colorant for herbal teas (H. sabdariffa 1.) [3-5], while some of them have been used as folk
medicine because of various biological activities (antihypertensive, antiatherosclerotic, antioxidant,
antihypercholesterolaemic, antinociceptive, antipyretic, antimutagenic, antifungal and antibacterial,
chemopreventive,) (H. sabdariffa L.) [6-12]. One species that is mostly cultivated for ornamental
purposes has also been shown to promote hair growth and aid in healing of ulcers (H. rosa-sinensis
L) [13].
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The other usages of Hibiscus species that are noteworthy are as follows: traditional usage of
H. cannabinus L. for fibre production such as making ropes, sacs, canvases and carpets; yielding
edible oil for first class cooking oil and margarine production [14]; producing a non-conventional oil
for biodiesel production (H. esculentus L.) [15]; producing a low cost absorbent for use in the
treatment of liquid wastes containing metal ions and oils (H. cannabinus) [16].

The only species that grows naturally in Turkey is H. trionum L. [17] known as Venice
mallow, bladder ketmia, flower-of-an-hour or rosemallow; the plant is known to infest soy and corn
fields and therefore considered to be a noxious weed. The plant is also found to be a host for Potato
Virus Y (PVY) and Tomato Spotted Wilt Virus (TSWV) [18].

Infestation of the crop fields by this plant shows that it germinates easily. Since it produces
many seeds, distribution of the plant is also quiet easy. Hence, in a study performed by Westra et al.
(1996), it was reported that this species produced 3100 seeds per plant under competitive irrigated
conditions [19]. Though there are many studies conducted on the fatty acid composition of various
Hibiscus species and hybrids [22-29], as far as we are concerned, only one study is present on Chinese
H. trionum [21]. Our aim is to compare the fatty acid composition of the species growing in Turkey
first with the species growing in China and then compare it to other species and hybrids and to
determine whether this plant can be used as an oil plant, or not.

Plant material was collected from Eskisehir, Turkey [B3: on the side of Atatiirk Boulevard
(former: Hasan Polatkan Boulevard), 39° 45° 847°°N, 030° 30’ 482’ E, at altitude 791 m, on
2/10/2005), and voucher specimen (AEF 23715) is kept at Ankara Universitesi Eczacilik Fakiiltesi
Herbaryumu (AEF).

2. Previous Studies

We searched the literature for unsaturated fatty acid contents of some members and hybrids of
the Hibiscus genus, and tabulated the percentile values for oleic and linoleic acids as major
unsaturated fatty acids (Table 1).

In another study performed on the same species growing in China, stearic, oleic and linoleic
acid contents of the seeds were found to be 2.23%, 12.30% and 63.61%, respectively [21]. Though
oleic acid content of the seeds of the species growing in Turkey is lower, linoleic acid content is found
to be higher with a percentage value of 67.5.

3. Present Study

57.53 g seed material, ground as a coarse powder, was placed into a Soxhlet apparatus and
extracted with petroleum ether for 4 hours. After extraction is completed, the solvent was evaporated
in a rotary evaporator and 2.7 g (4.7%) seed oil was obtained. Methyl esters of fatty acids from the
extracted oil were prepared according to the method of Metcalfe et al. [20] and were examined by GC-
MS analysis.

GC-MS analysis was carried out on Agilent 6890N Network GC system combined with
Agilent 5973 Network Mass Selective Detector (GC-MS). The capillary column used was an Agilent
19091N-136 (HP Innowax Capillary; 60.0 m x 0.25 mm x 0.25 um). Helium was used as carrier gas at
a flow rate of 3.3 mL/min with 1 pL injection volume. The analysis of the sample was conducted
according to the established temperature program: GC oven temperature was kept at 100°C for 2
minutes and adjusted to 170°C at a rate of 5°C/min and, kept constant at this temperature for 15
minutes. Then was increased to 215°C at a rate of 5°C/min and kept at this temperature for 15 minutes.
Finally, was increased to 240°C at a rate of 3°C/min and kept constant at this temperature for 10
minutes. The injections were performed in split mode (35:1) at 250°C. Detector (MSD) and injector
temperatures were 260°C and 250°C, respectively. Pressure was 50.0 psi. Run time was 78.33 min.
Temperature for FID was set as 250 °C. MS parameters were as follows; scan range (m/z): 35-450
atomic mass units (AMU) under electron impact (EI) ionization (70 eV). Three injections were
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performed and the averages of fatty acid percentages were taken. Retention times of the fatty acid
components of seeds were compared with the corresponding original fatty acids from GC, and
identification of mass spectra of individual components was achieved by comparison with Wiley and
Nist databases.

The composition of the seed oil that yielded total fatty acids of 99.9% is as follows: myristic
acid (0.5%), palmitic acid (16.2%), stearic acid (4.1%), oleic acid (9.4%), linoleic acid (67.5%) and
linolenic acid (2.2%). When the composition of the seed oil was analyzed, the major fatty acid was
found to be linoleic acid with a high percentage (67.5%). In another study performed on the same
species growing in China, stearic, oleic and linoleic acid contents of the seeds were found to be 2.23%,
12.30% and 63.61%, respectively [21]. Though oleic acid content of the seeds of the species growing
in Turkey is lower, linoleic acid content is found to be higher with a percentage value of 67.5.

When we especially compare the amounts of linoleic acid, we can see that our species has a
comparable amount, and in some cases, more of this unsaturated fatty acid. Due to low yield (4.7%) of
the seeds of H. trionum, the plant may not seem reasonable as an oil source. But, Vakulin (1935)
reported a much higher value in his study on the seeds of Russian and German H. trionum (23.8% and
21.77% respectively) [30]. Though these yields may not still be considered feasible for cultivation,
since it easily grows in cultivated areas, even on roadsides, and distributes easily due to its many
seeds, its cultivation will be cost-efficient and easy, and since the oil is rich in unsaturated fatty acids,
it may provide a good source for these fatty acids or it can be used in nutraceutical or cosmetic
preparations as Holser and Bost mentioned [29]. It may even be used in biodiesel production [15] and
in the production of low cost absorbent for use in the treatment of liquid wastes containing metal ions
and oils [16] just like other member of the genus. Therefore, by finding further medicinal and
commercial uses for this species, we may even be able to improve the reputation of this weed.

Table 1: Oleic and linoleic acid percentages of some Hibiscus species and hybrids

Hibiscus species or hybrids Oleic acid  Linoleic acid  Reference
(%) (%)
34.0 14.6 [22]
H. sabdariffa 34.6-39.8 30.1-37.45 [23]
28.67 40.10 [24]
12.30 37.19 [25]
H. esculentus 17.4 47.5 [26]
29.09 30.1 [27]
H. cannabinus 26.94-43.42 28.60-49.75 [28]
H. surattensis L., H. vitifolius L., H.
hirtus L., H. punctatus Dalzell, H. 5.9-24.8 43.9-67.6 [29]

zeylanicus L., H. micranthus L., H.
solandra 1" Her

Hibiscus hybrids 0.00-48.37 0.00-64.9 [30]
Hibiscus hybrids 14.0-32.9 46.5-64.0 [31]
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