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ABSTRACT

Cymbidium sp. has several ornamental, medicinal and cosmetic uses. Essential oils were obtained through extraction by
hydrodistillation of flower and pedicellate ovary. The chromatographic profile was obtained by thin layer chromatog-
raphy (TLC), combined with gas chromatography-mass spectrometry (GC/MS), for the identification and relative quan-
tification of various substances in three samples from the orchid (flower, pedicellate ovary and aqueous residue). With
TLC, five compounds were identified in the flower, with the most abundant being terpineol, linalool and zingiberene,
and five in the pedicellate ovary, with borneol, cineole, and S-bisabolene being in the greatest concentration, while for
the aqueous residue, the most abundant was geraniol. Using GC/MS, 25 volatile components associated with the flower
were identified, of which the most abundant were linalool (22.92%), 4-methyl-phenol (15.07%) and p-Menth-1-en-8-ol
(12.32%). In pedicellate ovaries, 13 components were identified, with the most abundant being 4-methyl-phenol
(31.24%), bicycle [4.4.0] dec-1-ene, 2-isopropyl-5-methyl-9-methylene-(17.74%) and 2-hexanone (10.24%), while in
the aqueous residue 18 components were found, with the most abundant being 4-methyl-phenol (18.71%) and 2- cyclo-

hexen-1-ol (14.60%).
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1. Introduction

Plants synthesize and emit chemical compounds that are
not only beneficial to humans, but also play a key role in
the survival and reproduction of these organisms, such as
defense against herbivores and pathogens and mating
attraction for pollination [1-3]. In orchids, the phyto-
chemical compounds in roots, tubers, rhizomes, pseu-
dobulbs and leaves have been used to treat a range of
diseases [4-7]. The family Orchidaceae is the largest
within the angiosperms, consisting of more than 35,000
species and about 750 genera. The family Orchidaceae,
whose structural and anatomical characteristics are very
diverse, is widely found in temperate and tropical regions,
but not in Antarctica [8,9]. The genus Cymbidium pro-
vides an important commercial ornamental species; it is
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one of the most popular and sought-after orchids interna-
tionally due to its beautiful flowers. It has also been used
in traditional medicine for the treatment of paralysis,
boils and fever. Compounds with antibacterial and cyto-
toxic activity, such as phenanthrenes, have been isolated
from the fresh roots of Cymbidium Great Flower Marie
Laurencin. In Cymbidium goeringii, compounds have
been isolated with hypotensive activity and diuretic ac-
tivity (peptidoglycan monomer) [10,11]. The study and
evaluation of the volatile compounds emitted by orchids
and their possible medical applications is a broad and
emerging research field [12,13]. Against this background,
in this study, the volatile components in the flower, ovary
and aqueous residue of Cymbidium sp. were isolated, iden-
tified and quantified in order to contribute to the chemi-
cal knowledge of this genus of orchid.
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2. Materials and Methods

The work was carried out in the Phytochemistry Labora-
tory at the Montecillo campus of the Colegio de Post-
graduados. Fresh flowers of Cymbidium sp. were re-
moved from the flower spike, and ovaries were separated
from the flowers and cut into small pieces. The total
amount of fresh flowers and ovary obtained was 549 g
and 71.22 g, respectively. Both were weighed using an
OHAUS electronic digital scale (Model CT1200-S).

2.1. Analysis of the Flower, Pedicellate Ovary
and Agueous Residue by Thin Layer
Chromatography (TLC)

Hydrodistillation was performed for three hours to ex-
tract the compounds in the flowers and pedicellate ova-
ries; 30 ml of each distillate were collected, which made
three extractions with 30 ml of dichloromethane (CI,CH,)
each. The organic extract was dried with anhydrous so-
dium sulfate, the solvent was evaporated using a rotary
evaporator and the oil yield was obtained by weight dif-
ferences. The compounds were stored in vials until ana-
lysis. The chromatographic profile was obtained by thin
layer chromatography (TLC), using a silica gel 60 Fs4
plate with aluminum base (10 x 10 cm). From the sam-
ples dissolved in dichloromethane, 10 - 20 uL. were taken
and placed in a timely manner on the plate. This was
developed in a system of toluene ethyl acetate (93:7 v:v)
with prior chromatographic chamber saturation. Devel-
oping was done with the reagent: 2% vanillin in EtOH,
10% sulfuric acid in EtOH, at 110°C for 5 min [14].

2.2. Analysis of the Flower, Pedicellate Ovary
and Agueous Residue by Gas
Chromatography-Mass Spectrometry
(GC/MS)

Quantitative analysis was performed by gas chromatog-
raphy-mass spectrometry (GC/MS) with a gas chromato-
graph (HP-6890) coupled with a mass detector (HP-
5973). The separation was performed using an HP-5 ms
capillary column (5% phenyl methyl siloxane, 30 m x
250 pm x 0.25 pm). The operating conditions of the
chromatograph were: initial temperature of 60°C for 2
min, thereafter increasing 4°C min'; final temperature
was 250°C, injection port at 250°C; the split 10:1; helium
gas flow at 1.5 mL-min"', quadrupole at 230°C and 1388
mv voltage. An aliquot of the oil was diluted in 1 ml of
dichloromethane, with 1 pL of the resulting solution be-
ing injected. Identification and quantification was based
on retention times and rates, as well as data from the Na-
tional Institute of Standards and Technology (NIST)
mass spectra library.
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3. Results and Discussion

3.1. Characterization of the Components in the
Flower, Pedicellate Ovary and Aqueous
Residue by TLC

Using the TLC technique, five components were identi-
fied in the essential oil of the flower of Cymbidium sp.
five in the ovary oil and two in the aqueous residue (Fig-
ure 1). The components that stand out in the flower are
terpineol with a retention factor (Rf) value of 0.14 and
brown coloring, linalool with an Rf of 0.38 and blue col-
oring, zingiberene with an Rf of 0.52 and blue coloring
and the presence of sesquiterpenoids with an Rf of 0.6
and violet coloring. In the ovary the components that
stand out are: borneol with an Rf of 0.18 and brown col-
oring, cineole with an Rf of 0.4 and blue coloring, -
bisabolene with an Rf of 0.53 and blue coloring and the
presence of other terpenes with an Rf of 0.58 and violet
coloring. The TLC data contrast with the results of [15]
who, in analyzing the floral components of two species
of Cymbidium (C. faberi and C. virescens) by GC/MS,
obtained 0.14% a-terpineol, 0.21% linalool, 0.65% zin-
geberene, 0.30% 1,8-cineole and 0.31% p-bisabolene.

3.2. Identification and Quantification of the
Substances in the Flower, Pedicellate
Ovary and Aqueous Residue by GC/MS

The GC/MS technique enabled detecting 21 components
in the floral structure of Cymbidium sp. of which 19 were
identified by comparing mass spectra and retention times
(Figure 2). Table 1 lists the components identified from
the chromatogram of the extracts, of which the most
abundant are: linalool (22.92%) with a retention time (Rt)
of 10.30, 4-methylphenol (15.07%) with an Rt of 16.07,
p-Menth-1-en-8-ol (12.32%) with an Rt of 12.19 and
camphor (5.48%) with an Rt of 10.14.

In flowers of the orchid Dendrophylax lindenii (Lind-

Figure 1. Analysis of the flower, ovary and aqueous resi-
dueof Cymbidium sp. by thin layer chromatography (TLC).
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Table 1. Components in the floral structure by GC/MS in
Cymbidium sp.

Peak Retention

number  time Compound name % area
1 4.34 2-Hexanone 1.55
2 7.77 1-Hexanol 2.11
3 9.07 Linalool oxide 2.19
4 9.43 cis-Linalool oxide 1.73
5 10.14 canphor 5.48
6 10.30 Linalool 22.92
7 10.44 1-Octanol 0.69
s PRt g,
9 10.9 (1R)-(+)-Norinone 0.79
10 11.1 L-4-terpineol 3.78
11 11.47 Myrtenal 0.83
12 11.72 L-Pinocarveol 4.77
13 11.89 unidentified 7.35
14 11.98 Cryptone 1.33
15 12.19 p-ment-1-en-8-ol 12.32
16 12.26 L-Borneol 4.64
17 12.41 cis-Verbenone 0.48
18 12.46 unidentified 1.59
19 12.68 D-Carvone 0.79
20 13.25 Myrtenol 3.67
21 13.48 2,4-Decadienal, (E,E)- 1.72
22 13.66 cis-Carveol 1.20
23 13.75 2,6-Octadien-1-ol, 3, 7-dimethyl- 2.64
24 16.07 Phenol, 4-methyl- 15.07
25 17.58 alpha-Bisabolool 2.07

ley) Bentham through analysis by GC/MS, a low per-
centage of linalool (5%) was found [16]. By using GC/
MS to analyze the volatile components in the flowers of
two species of Cymbidium (C. faberi and C. virescens) in
Japan, linalool was identified in only C. faberi and at a
very low concentration (0.21%) [15]. Linalool is a highly
sought-after aromatic compound in the fragrance indus-
try. This monoterpene alcohol chemical has several bio-
logical activities, among which are antimicrobial, anti-in-
flammatory, antineoplastic and anti-oxidant properties.
Additionally, several studies have confirmed the positive
effects of this compound in the central nervous system; it
also plays an important role in nature during the pollina-
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tion of plant species to thereby ensure their reproduction
and survival [17]. In the case of the ovary extract and the
aqueous residue, the most abundant components were
4-methylphenol (31.24 and 18.71%, respectively) (Ta-
bles 2 and 3) with Rt values of 16.07 and 16.08 (Figures
3 and 4).

Phenolic compounds have been used as natural anti-
oxidants and have become increasingly important for
humans because of their medicinal benefits; moreover,
their use as an additive in food preservation is also of
great interest due to their reported antimicrobial activity
[18-20].

Other compounds identified were bisabolol at a con-
centration of 2.07% and benzaldehyde at 1.49% in floral
organ and aqueous residue, respectively. The percentages
of these compounds are higher than those reported in flo-
wers of C. faberi and C. virescens by [15], with percen-
tages of 0.6% and 0.2% respectively for bisabolol and
benzaldehyde. A phytochemical study of Cymbidium aloi-

Sfolium with a extract of 75% methanol found a high con-

tent of compounds such as flavonoids, reducing sugars,

Table 2. Components in the pedicellate ovary by GC/MS in
Cymbidium sp.

Peak Retention

Compound name % area

number time
1 4.33 2-Hexanone 10.24
2 4.68 3-Pentanol, 3-methyl- 1.41
3 5.69 3-Hexanol 1.48
4 6.01 Hexane,1-methoxy- 2.78
5 6.14 Cyclopentanol, 1-methyl- 3.04
6 7.62 Cyclopentanol, 3-methyl- 1.20
7 9.32 2-Cyclohexen-1-ol 1.72
8 10.28 Linalool 5.46
9 12.17 p-menth-1-en-8-ol 4.62
10 13.26 cis-Geraniol 1.38
11 13.48 unidentified 243
12 13.75 trans-Geraniol 4.18
13 14.69 unidentified 1.64
14 15.01 1-Nonadecene 1.69
15 15.55 Cembrane 1.32
16 15.75 unidentified 1.72
17 16.07 Phenol, 4-methyl- 31.24
18 16.18 unidentified 4.50
19 17.21 2—isolzrif);;llﬁj5[—4r.r1t013y(11—e9c—-111-::}11?16ne— 17.74
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Figure 2. Identification and quantification of the substances in the flower by GC/MS in Cymbidium sp.
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Figure 3. Identification and quantification of the substances in the ovary by GC/MS in Cymbidium sp.
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Figure 4. Identification and quantification of the substances in aqueous residue by GC/MS in Cymbidium sp.

Table 3. Components in the aqueous residue by GC/MS in
Cymbidium sp.

Peak Retencién

number  time Compound name % Area
1 435 2-Hexanone 9.40
2 2.69 3-Methyl-3-pentanol 1.50
3 5.69 3-Hexanol 1.45
4 6.01 2-Pentanol, 4-methyl- 2.72
5 6.14 Cyclopentanol, 1-methyl- 3.25
6 6.61 Cyclopentanol, 3-methyl- 1.27
7 8.86 2-Cyclohexen-1-one 5.12
8 9.33 2-Cyclohexen-1-ol 14.60
9 10.01 Benzaldehyde 1.49
10 10.28 Linalool 1.25
11 11.66 2-Chlorocyclohexanol 12.65
12 12.17 L-o-Terpineol 0.95
13 13.64 Hexanoic acid 4.19
14 13.75 2,6-Octadien-1-ol, 3,7-dimethyl- 0.70
15 16.08 Phenol, 4-methyl- 18.71

Open Access

Continued
16 16.18 unidentified 2.80
17 16.42 1-Hexacosene 1.83
86T s il O8]
19 16.85 (R)-(-)-14-Methyl-8-hexadecin-1-ol  6.81
20 16.91 Octacosanol 3.39

cyanogenic glycosides, terpenes and tannins; however,
each of the components were not characterized [21]. Phy-
tochemical studies on leaves of 142 species in 72 genera
of the family Orchidaceae, including Cymbidium, [22]
showed that concentrations of volatile components in a
species varies considerably from one geographic region
to another; the most common compounds were flavone
C-glycosides (53%) and flavonoids (37%); however, the
compounds were not uniform and their distribution
showed a strong correlation with the geographical loca-
tion of the plant.

4. Conclusion

In the floral organs of the orchid Cymbidium sp., we
identified a larger number of terpenes such as linalool
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(22.29%), as well as 4-methyl-phenol and p-Menth-1-en-
8-ol, than in the ovary and aqueous residue where the
component with the greatest concentration in both cases
was 4-methyl-phenol (31.24% and 18.71%, respectively),
which provides evidence of their biological properties
and potential in cosmetics and perfumery. The TLC and
GC/MS methods of analysis enabled identifying the com-
pounds in the floral organs, ovary and aqueous residue of
Cymbidium sp. that had not been carried out in previous
studies.
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