Phytochemical investigation of Anisosciadium orientale DC.: a valuable plant
with medicinal and food potentials

ABSTRACT

Anisosciadium orientale DC. is one of the valuable and indigenous plants of Iran, which is used to relieve toothache, treat diarrhea and
control epilepsy. Also, it is used as an aromatic desert vegetable in raw, cooked and dry form or as a spice. This genus has only one
species in Iran and despite its many uses by local people, little research has been done on this plant. In this research, in addition to
introducing this plant, phenological growth stages, morphological characteristics, percentage and components of essential oil in
flowering stage (by GC/MS) and biochemical comparison of different parts of this plant (leaf, stem, flower and fruit) Collected from
Khafr city in 2022-2023, has been investigated. The findings of this research showed that the most important components of essential
oil include limonene (56.29%), myrcene (14.80%) and alpha-pinene (11.10%). Also, comparing different parts of this plant, flowers
had the highest amount of essential oil (1.01%), flavon and flavonols (0.49 mg/g) and antioxidant activity (90%): While the highest
amount of phenolic compounds (24.72 mg/g), flavonoids (99.82 mg/g) and carbohydrates (420.23 mg/g) were present invfruits. Also,
among the different organs of this plant, the leaves had the highest amount of tannin (2.09 mg/g). According to the results of this
research, the stems of this plant have the lowest amount of active substances. Considering the very pleasant/aroma of Anisosciadium
genus and the excessive harvesting of this plant from nature, the domestication of this'plant and its cultivation are very/important to
prevent extinction.
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Phytochemical investigation of Anisosctadium orientale DC.: a valuable plant
with medicinal.and feod potentials

Extended abstract

Introduction: Anisosciadium orientale DC. is a valuable medicinal plants belonging to Apiaceae
family, native to Iran. It grows in the provinces of Fars, Bushehr, llam, Hormozgan, Khuzestan,
Lorestan, and Kermanshah. Anisesciadium-@rieéntale DC. is used to reduce toothache, treat diarrhea
and control epilepsy._Imaddition tayits medicinal uses, this plant is utilized as an aromatic desert
vegetable, consumed in‘raw, coeked, or dried forms, or as a spice. It is important to note that different
parts of the plant can vary natenly in the concentration of active substances but also in the types of
bioactive compounds they eontain. Understanding these variations is crucial for ensuring the correct
and effective use of'the Wnt.

Materials anchMethods: In this research, in addition to introducing this plant as a valuable medicinal
and edible plant, phenological growth stages, morphological characteristics related to leaves, stems
and flowers, measuring the percentage and components of essential oil in full flowering stage (using
the device GC/MS) in aerial parts and biochemical comparison (flavon and flavonol, total flavonoid,
total phenolic compounds, tannin content, total carbohydrate and antioxidant activity) and essential
oil percentage of different parts of this plant (leaf, stem, flower and fruit) collected from Khafar city
was investigated in 2022-2023 years. An experiment based on randomized complete design (RCD)
with four treatment and three replications was done in order to investigate the amount of active
substances in different organs of this plant. Plant extraction was conducted via the maceration method
(methanol-water 70-30). The flavones and flavonols assays were conducted according to the method
used by Popova et al., (2004) with some modifications. The results were given as mg quercetin/g dry
weigh of plant sample. The total phenolic contents of the extract were analyzed using folin—ciocalteu
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colorimetric reagent (Wojdylo et al., 2007). Gallic acid is used as a standard. The radical scavenging
capacity of extract was determined by a spectrophotometric method based on the reduction of a
methanol solution from DPPH (Oke et al., 2009). For tannin content, the vanillin-HCL method, was
used and absorbance was measured at 500 nm. Catechin is used as standard (Broadhurst and Jones,
1978). Carbohydrate content was measured by anthrone colorimetric reagent at 630 nm (Yemm and
Willis, 1954).

Results and Discussion:

Phenological studies showed that the growth period of this plant is about 60 to 70 days depending on
the environmental conditions. The initial visible growth started in the second half ef,February and
the primary leaves (non-cotyledons) appear in dill-form. Growth in the form of rosettesand horizontal
expansion was done in the second half of March, and flowering usually started with the end of
horizontal growth and the completion of the main stems. Flowering was irregular and had a relatively
long period, so that in the studied area, flowering on the bushes started from the third decade'of March
and continued until the middle of April. In the second half of April to,the beginning of May, which
coincides with the warming of the weather and the decrease of rainfall, all the flowers Were formed
into seeds, and the leaves of the plant were also dried or weakened. The results related to the
morphological characteristics are determined‘that this plant generally has a relatively small size, the
small number of stems (about four stems) and a‘low biomass. From the total weight of the biomass
of the plant (fresh weight), the highest amount (0:95 gr equakto 39.25%) is related to stems and
shoots, while the lowest amount (0.66 gr equal to 27. 2% percent) related to flower and the leaf share
was also 0.81 gr equal to 33.47 percentof the fresh weight™Also, there was a significant difference
in the amount of active substances between different parts of the Anisosciadium orientale DC.
Comparing different parts of this plant showed that flowers had the highest amount of essential oil
(1.01% v/w), flavon and flavonols (0.49 mg guereetin/g dry weight) and antioxidant activity (90%).
While the highest amount ef phenolic Gompounds(24.72 gallic acid/g dry weight), flavonoids (99.82
quercetin/g dry weight) and searbohydrates (420.23 mg/g) were found in fruits. Also, among the
different parts of the,plant, the leaves contained more tannin (2.09 catechin/g dry weight). According
to the results of this research, it seems that the stems of Anisosciadium orientale DC. have the lowest
amount of active substances. Thegfindings regarding to essential oil composition of this research
showed that 27 different compeunds were identified in the essential oil of this plant, which make up
99.95% of the components of the essential oil. The most important components of essential oil include
limonene (56.29%), myr@ne (14.80%) and alpha-pinene (11.10%).

Conclusion:

According tothe findings of this research, the harvesting time of this plant at different stages of
growth is very important due to the change in the amount of active substances in different organs of
the plant. Since the flowers and fruits contain higher concentrations of active compounds, it is
recommended to harvest the plant at the end of the flowering stage and the early fruiting stage, when
both flowers and fruits are present simultaneously.
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It is necessary to mention that harvesting at this stage can endanger seed production and plant
survival, basic program are suggested for its domestication and cultivation. The results of essential
oil analysis also showed that its pleasant aroma is due to the presence of aromatic compounds such
as limonene, myrcene and alpha pinene. In future research, the antioxidant activity of different organs
of this plant should be investigated using different methods (DPPH, ABTS, FRAP, etc.) at different
stages of growth, as well as the evaluation of mineral elements present in different parts of this plant.

It is important to note that harvesting at this stage may threaten seed production and the plant’s
survival. Therefore, a comprehensive program for its domestication and cultivation 1s'recommended.
The analysis of essential oils also revealed that the plant’s pleasant aroma is,due to,the presence of
aromatic compounds such as limonene, myrcene, and alpha-pinene. Future research should\focus on
investigating the antioxidant activity of different plant organs using various methods (such as DPPH,
ABTS, FRAP, etc.) at different growth stages. Additionally, the,evaluation of mineral/elements
present in various parts of the plant should be conducted.

Key words: Domestication, Essential oil, Khalilou, Native PlantsyAromatic herfs.
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