[ Downloaded from jch.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.61186/jcb.16.2.53 ]

Journal of Crop Breeding Vol. 16, Issue 2, 2024 p: 53-66

sari Agriculture Sceinces and Natural
Resources University

Research Paper

Phytochemical Analysis of the Medicinal Plant Terrestrial Orchid
(Orchis Simia) in the Flowering Stage

Zeinab Masoudi Jozchal®, Nadali Bagheri?, Nadali Babeian Jelodar®*,
Gholamali Ranjbar®and Jamshid Farmani*

1- Ph.D Student, Genetics and Plant Breeding, Faculty of Agricultural Sciences, University of Agricultural Sciences
and Natural Resources, Sari, Iran
2- Associate Professor, Department of Genetics and Plant Breeding, Faculty of Agricultural Sciences, University of
Agricultural Sciences and Natural Resources, Sari, Iran, (Corresponding author: n.babaeiyan@umz.ac.ir)

3- Professor, Department of Genetics and Plant Breeding, Faculty of Agricultural Sciences, University of Agricultural
Sciences and Natural Resources, Sari, Iran

4- Associate Professor, Department of Food Industry, Faculty of Agricultural Engineering, University of Agricultural
Sciences and Natural Resources, Sari, Iran

Received: 7 November 2023 Revised: 3 March, 2024 Accepted: 10 March 2024 Available Online: 6 May, 2024

Extended Abstract

Background: As one of the medicinal plants from the Orchidaceae family, Orchis simia tubers
are traded all over the world. The unmarketable parts are usually discarded (e.g., inflorescence,
leaves, and stems) and produce a large amount of unused biomass. Medicinal effects of plants
usually result from the composition of their secondary metabolites. Identification and
quantification of secondary metabolites will play an important role in exploiting the medicinal
potential of the plant. Orchids grow in different environments and habitats, mainly due to the
presence of a unique set of secondary metabolites that help these plants tolerate stressful
conditions. Therefore, following traditional approaches, these plants have been proposed as an
important source for biological exploration. A number of compounds obtained from different
parts of the orchid indicate biological activity. Alkaloids, flavonoids, phenanthrenes, terpenoids,
bibenzyl derivatives, and other biologically active compounds have been reported in orchids. The
present study identifies the phytochemical substances in Orchis simia orchid.

Methods: To investigate the phytochemistry of the inflorescence, leaf, and stem of Simia orchid
separately, the samples were collected from nature, washed with water, and dried in the shade.
Each of the organs was then powdered separately, and methanolic extract was extracted by
ultrasonic and centrifugation methods. Total phenol was evaluated by the Folin-Ciocalteau
method. Antioxidant capacity was determined by the FRAP method. The main compounds were
estimated quantitatively and qualitatively by high-performance liquid chromatography (HPLC)
and liquid chromatography-mass spectrometry (LC-MS) methods.

Results: HPLC and LC-MS analyses of O. simia samples led to the isolation of 28 secondary
metabolites (four compounds of bibenzyl derivatives, eight phenolic and flavonoid compounds,
and 16 alkaloid compounds). Phenolic and flavonoid compounds identified in Simia orchid
included benzoic acid, caffeic acid, m-coumaric acid, rutin, luteolin, kaempferol, quercitrin, and
quercetin. In parallel, the total phenol content and total antioxidant capacity of the extracts were
also measured in the extract. The results of variance analysis of the obtained data showed that the
leaf, stem, and inflorescence samples were significantly different from each other at the 1% level
in terms of total phenol content and total antioxidant capacity. Among the studied organs,
inflorescence extract was superior to the other studied tissues in terms of 28 secondary metabolites
as well as total phenol and antioxidant capacity. The average comparison results showed that the
total phenolic compounds and antioxidant capacity in different organs of the O.s simia plant were
not the same, and they were placed in three different groups. The highest total phenol content
(138.65 mg GAE/g dry weight) was observed in orchid inflorescences. The highest and lowest
levels of antioxidant activity were obtained from inflorescence (77.58 pumol/g) and stem (53.24
umol/g) samples, respectively.
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Conclusion: A proper knowledge of the chemical composition of a plant leads to a better
understanding of its potential medicinal value. In this research, therefore, the changes in
biochemical compounds and antioxidant capacity of the extracts were studied in leaf, stem, and
inflorescence organs. According to the results of this research, the inflorescence of O. simia is a
potential source of antioxidant capacity, phenol, and alkaloids, which will have an important
medicinal role. The secondary metabolites obtained from this plant are reported for the first time
and will be useful for new medicinal developments and applications in the future. Moreover, this
study will help reduce the waste of this orchid in industrial production because its aerial organs
can be exploited for medicinal purposes.

Keywords: Antioxidant capacity, Extract, HPLC, Orchid plant, Secondary metabolites, Total
phenol
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Figure 2. Comparison of the average total phenol and total antioxidant capacity in leaves, stems and inflorescences of
orchids simia by Duncan's multi-range test method.
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Figure 3. The amount of phenolics and flavonoids in the studied organs of O. simia orchid

Table 2. Phytochemical compounds of O. simia orchid
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ol s a8l Sy olsS s adib
Inflorescence Steam Leaf Composition Classification
0.824 1.408 0.882 Moscatilin HPLC-Bibenzyl derivatives
0.689 1.112 0.541 Gigantol
1.375 2.286 1.105 Chrysotoxin
- 0.213 - Crepidatin
10.25953 - 11.2156 P-OH-Benzoic Acid HPLC-Phenolics
31.94334 9.068685 30.29147 Caffeic acid
26.87624 7.508567 18.03824 m-Coumaric acid
24.12438 13.51096 29.20104 Rutin HPLC- Flavonoid
57.2163 19.69724 42.04323 Luteolin
17.92998 9.903305 11.0697 Kaempferol
- 10.02787 - Quercitrin
- 26.65861 - Quercetin
30.54162 28.81631 13.53838 Cocsuline LC-MS alkaloid
47.20074 - 19.31788 Tetrandrine
- - 10.23503 Isotetrandrine
- - 13.80927 Pheanthine
- 6.701772 Dimethyltubocurarine
- 5.017967 +)-thalmirabine
- - 8.875657 Thalidasine
- 12.48599 - Gyroamericine
- 12.19949 Racemosidine C
- 32.07862 Chondrofoline
- 23.28683 Thalfoetidine
29.01295 - (+)-angchibangkine
21.07054 (+)-12-O-methyltricordatine
39.17771 Baluchistine
42.77013 (+)-Tubocurarine chloride
17.22919 Penduline
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Myricetin; (9) Quercetin; (10) Caffeic acid; (11) Luteolin; (12) Chlorogenic acid; (13) Apigenin; (14) Kaempferol.
(B) The methanol extract from the of leaf of O. simia; (C) Stem of O. simia, and (D) Inflorescenc of O. simia.
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