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 Background: Froriepia subpinnata (Ledeb.) Baill. and Pimpinella anisum L. are two 

important medicinal plants belong to the Apiaceae family. Due to the similar Persian 

name in ethnobotanical studies, namely “anarijeh”, these two medicinal plants are 

mistakenly used instead of each other in the Iranian medicinal plants market and even in 

scientific reports. Objective: In this study, the correct morphological description of 

studied species were introduced and the chemical composition of their essential oils and 

their antioxidant activities were determined. Methods: The aerial parts of F. subpinnata 

and the seeds of P. anisum were crushed separately followed by hydro-distillation 

method for 3 h using a Clevenger apparatus to obtain essential oils (EOs) and their 

constituents were analyzed by GC/MS. Also, the potential of antioxidant inhibitory of 

essential oils were determined using DPPH and FRAP methods. Results: p-Cymen-8-ol 

(51.13 %), α-terpinolene (7.69 %) and limonene (6.83 %) were the major components of 

F. subpinnata EO while trans-anethole (85.65 %) and carvone (5.31 %) were the major 

components in P. anisum EO. The results of antioxidant activities in DPPH and FRAP 

assays at the concentration of 250 μg/ml were 53.03 and 62.72 % for F. subpinnata and 

50.27 and 59.91 % for P. anisum, respectively. The results of antioxidant activity by 

DPPH and FRAP methods indicated both essential oils had almost similar potential. 

Conclusion: Type and the amounts of the major components of the essential oils of F. 

subpinnata and P. anisum can be regarded as an accurate basis for differential diagnosing 

the plants. These differences can be used as a good phytochemical marker in correct 

identification and prevention of mistakes and deceptions in herbal products. 
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1. Introduction 

Nowadays, medicinal plants have a vital role 

in health and economy. Millions of people 

around the world are working on different 

aspects of medicinal plants such as planting, 

harvesting and processing [1]. Many problems 

due to misuse of medicinal plants like lacking of 

proper evaluation and monitoring system for 

activists in this field have been generated, as a 

result, we see many mistakes or deceptions in 

preparation of medicinal plants for public use [2]. 

Use of unknown or dobtfull plant species in the 

market of dried herbs and production of herbal 

drugs is the most important challenges in this 

issue. Hence, shortage of essential knowledge 

has caused many mistakes and deceptions in 

pharmaceutical research and their products [3, 4]. 

Exact identification of plants begins with 

direct observation of the morphological 

characteristics of plants body or with 

microscopic descriptions of powder of plant 

tissues and organs. After taxonomic verification, 

the type and content of specific phytochemical 

compounds of the plant are evaluated and 

approved with comparison by the plant’s 

literature review. Essential oil compositions and 

antioxidant properties of the plant as a suitable 

marker can be used for phytochemical 

verification of plants [5-7]. 

The widespread presence of plants in different 

societies has led to the formation of different 

local names for plants. This significantly leads to 

similarities and differences in the naming of 

plants. So that there may be different names for 

one species in different cultures and languages, 

or the same names may be used for different plant 

species in different languages [8, 9]. For this 

reason, the scientific explanation of medicinal 

plants samples has a very crucial and 

fundamental role and also it is considerated as the 

first step for use of traditional medicinal plants 

[2]. 

One of the mistakes in naming plants, which 

is unfortunately common in Iran herbal stors and 

scientific societies, is related to Froriepia 

subpinnata (Ledeb.) Baill. and Pimpinella 

anisum L. plant species which have been 

introduced in various sources with the same local 

name of anarijeh. While this common persian 

name is used for both plants that different parts 

of them are used in medicinal plants market. The 

aerial part of F. subpinnata has been used as a 

carminative, appetizer, antispasmodic, diuretic 

antiseptic and sedative. This species contains 

antioxidant and antibacterial properties [10].  

P. anisum seeds are the used part of plant which 

heals, stimulates and improves the function of the 

digestive system and is also beneficial for liver 

and circulatory system. Essential oil of P. anisum 

seeds has antimicrobial, antifungal, antiviral, 

antioxidant, analgesic and antispasmodic, anti-

epileptic effects and is effective in healing 

stomach ulcers. Also, in traditional medicine has 

been used to treat some diseases such as epilepsy 

[11, 12]. 

Based on our field and herbarium 

observations and reports of other researchers, it 

certainly seems that the vernacular name of 

anarijeh is related to F. subpinnata [9, 10, 13-16], 

However, there are several researches in the 

scientific sources that shows the name of anarijeh 

has been used for the Pimpinella genus [17-23]. 

Due to the mistakes in identification and thus 

the use of Froriepia subpinnata and Pimpinella 

anisum and also the lack of accurate illustrative 

studies, the present research specificly aimed to 

correct introduction and identification of these 

plants and also provide their essential oil 

composition and antioxidant capacity. 

1 

1 

1 

 [
 D

O
I:

 1
0.

52
54

7/
jm

p.
20

.7
9.

59
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

1.
20

.7
9.

4.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             2 / 14

http://dx.doi.org/10.52547/jmp.20.79.59
https://dor.isc.ac/dor/20.1001.1.2717204.2021.20.79.4.9
https://jmp.ir/article-1-3103-fa.html


The differences between …  P. Mehrabanjoubani, et al 
 

 

Journal of Medicinal Plants 61 September 2021, Vol. 20, No. 79: 59-71 

2. Materials and Methods 

2.1. Plant material, extraction of essential oils 

and analysis by GC/MS 

The samples of F. subpinnata and P. anisum 

were collected in 2018 from Behshahr and 

Isfahan cities (Mazandaran and Isfahan 

provinces respectively) in Iran. Voucher 

specimens (No. 580-SANRU for F. subpinnata 

and No. 601-SANRU for P. anisum) were 

determined by expert authors and deposited in 

herbarium of the Sari Agricultural Sciences and 

Natural Resources University, Sari, Iran. 

The aerial parts of F. subpinnata and seeds of 

P. anisum were air-dried at ambient temperature 

(25 °C) during a week and then they were 

powdered separately and essential oils were 

isolated using Hydrodistillation method for 3 h 

[24]. 300 g of powdered samples were heated 

with one liter of distilled water in Clevenger 

apparatus and finally the obtained essential oils 

were collected. After dehumidification with 

anhydrous sodium, the essential oils were stored 

in glass containers at 4 °C in the refrigerator and 

away from light. 

The essential oils were analysed by gas 

chromatography/ mass spectroscopy. 1 μl of the 

oil sample was injected into the GC/MS 

apparatus. The essential oils were also analyzed 

by an Agilent 6890 apparatus on capillary 

column. Mass spectrometry (Agilent 5973N, 

USA) equipped with a BPX5 fused silica column 

of (30 m × 0.25 mm i.d. × 0.25 µm film 

thickness) were done in electronic impact mode 

(70 eV), split injection ratio (1: 35), Carrier gas 

helium with 0.5 ml/min flu rate and mass range 

of 40 to 500 amu. The temperature program of 

the column was adjusted as follows: The initial 

temperature of the oven was 50 °C for 5 min, the 

temperature gradient of 3 °C per min and rises to 

240 °C and then at a speed of 15 °C per min, the 

temperature rises to 300 °C for 3 min. Stopping 

at this temperature and response time was 75 

min. Compounds were identified by comparing 

retention time (RT) with those reported in the 

literature and their mass spectrum with Wiley 

library [25, 26]. 

 

2.2. Antioxidant capacity of essential oils 

Two common methods of DPPH and FRAP 

were used to measure the antioxidant activity of 

essential oils of F. subpinnata and P. anisum 

plants at the concentration of 250 μg/mL. In the 

DPPH method, the potential of the essential oils 

for free radical scavenging activities were 

evaluated based on percentage inhibition of 2,2-

diphenyl-1-picrylhydrazyl (DPPH) activity as 

calculated using previously introduced methods 

[27, 28]. Then it was expressed as a percentage 

of inhibition of DPPH which was calculated 

according to the following Equation: 

Percent (%) inhibition of DPPH = [(A0 – A1) / 

A0)] × 100 

The A0 was the absorbance value of the blank 

sample or control reaction and A1 was the 

absorbance value of the test sample. All 

measurements were performed in triplicates. 

vitamin C and E were separately used as control 

due to their potential for inhibition of free 

radicals effect. 

In the second method, the ferric reducing 

antioxidant power (FRAP) of the essential oil 

from the samples of F. subpinnata and P. anisum 

were assayed according to described assay [29]. 

The percent of free radical inhibition in FRAP 

assay of the samples was calculated according to 

the below formula: 

Antioxidant Activity (%) = (A1A0) ∕A1 

A0 is the absorbance of the control (potassium 

phosphate buffer + FRAP reagent), A1 is the 

Absorbance of sample. The vitamin C and E were 

separately used as the reference antioxidants. 
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2.3. Botanical illustrations 

For Full confidence of coccerct identification 

of  plant species, they were studied and compared 

with related references in aspects of taxonomy, 

morphological description and Geographical 

distribution [9, 30-32]. 

 

2.4. Statistical analysis 

Statistical analysis of antioxidant activities of 

essential oils were conducted using SAS version 

9.1. All assays were performed in at least three 

replications. Differences between means were 

distinguished using F-test and the confidence 

limits was based on 95 % (P < 0.05). 

 

3. Results 

3.1. Taxonomy, Geographycal distribution and 

morphological description of plants samples 

Distribution of F. subpinnata: Froriepia is a 

fragrant plant belongs to the Apiaceae family, 

native to the Caucasus region which has only one 

species (F. subpinnata) in Iran and has been 

reported from the provinces of Gilan, 

Mazandaran and Golestan. The species grows on 

the roadsides and mountainous areas . This plant 

is known as anarijeh or in the northern regions of 

the country and its fresh and dried leaves are 

commonly used in local foods. 

Morphological description of F. subpinnata: 

Slender glabrous biennial. Stems up to 10 cm, 

divaricately branched, purple-striped below, 

glaucous-green above. Basal leaves unknown. 

Cauline leaves with a white, membranous, 

petiolar subauriculate sheath; median leaves with 

few, filiform, mucronulate segments up to 5 mm 

long; upper leaves reduced to one segment. 

Umbels 2-4-rayed, up to 1.5 cm long. Bracts 

absent. Bracteoles 1-3, narrowly lanceolate, 

longer than pedicels, with a white margin and 

long awn, somewhat rigid. Central umbellule 

subsessile. Central fruit 2-2.5 mm long, outer 

fruits 1.5-2 mm long, often with rudimentary 

mericarps. Mericarps subterete, primary ridges 5-

6, secondary ridges 4-5. Dorsal vittae 4-5, 

commissural vittae 2, all small (Fig. 1). 

Distribution of P. anisum: The genus 

Pimpinella L. from the Apiaceae family have 

about 21 species of annual or perennial species in 

Iran. They are generally fragrant plants in 

Europe, Turkey, Iran, Caucasus, Armenia, 

Central Asia, Syria and Egypt. P. anisum with 

common name of Anise or Roman anise and only 

its seeds have medicinal use. This species is 

widely cultivated in different parts of the Iran and 

has been reported from the Azerbaijan, Isfahan 

and Tehran provinces and probably does not 

originate from Iran while P. affinis Ledeb. is 

widespread species in Iran and therefore it is 

mostly used in traditional medicine. Due to 

similarities beteween two species of P. anisum 

and P. affinis in seed shape, odor and medicinal 

properties they were used instead of each other in 

Iran. 

Morphological description of P. anisum: 

Strongly aromatic branched annual with 

puberulent or pubescent stems up to 70 cm. Basal 

leaves simple, 2-5 cm, petiolate, reniform or 

ovate, dentate; lower cauline leaves pinnate with 

ovate or obovate dentate segments; upper cauline 

leaves 2-3-pinnate, lobes linear-lanceolate, 

petioles sheathing. Umbels 7-15rayed; bracts 

absent or 1; bracteoles absent to few, very 

narrow. Flowers white, c. 10 per umbellule. Fruit 

3-5 mm long, ovoid, shortly adpressed-hairy; 

stylopodium conical (Fig. 2). 
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Fig. 1. Used part (vegetative organs = above) and generative organs (inflorescent = below) of Froriepia subpinnata 

 

 
Fig. 2. Used part of used part (Seeds = left) and generative organs (inflorescent = right) of Pimpinella anisum 

3.2. Composition and antioxidant properties of 

essential oils 

Based on the results of GC/MS analysis, 36 

bioactive compounds were identified in the 

essential oil of F. subpinnata constituting 

 

93.21 % of the total oil. The most important of 

these compounds were p-cymen-8-ol,  

α-terpinolene and limonene by about 51.13, 7.96 

and 6.83 %, respectively (Table 1, Fig. 3). 
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Table 1. Essential oil compounds in F. subpinnata 

No. Compounds RT KI % No. Compounds RT KI % 

1 Hexanal 6.16 809 0.11 19 Terpinen-4-ol 24.78 1192 0.16 

2 Heptanal 10.47 911 0.79 20 m-Cymen-8-ol 25.30 1203 0.12 

3 α-Pinene 11.73 936 0.72 21 Citronellol 26.92 1237 0.13 

4 Sabinene 13.81 977 1.99 22 E-Ocimenone 27.16 1242 5.54 

5 β-Pinene 14.08 983 0.92 23 Anethole 30.02 1303 0.84 

6 β-Myrcene 14.65 994 0.75 24 Thymol 30.33 1310 0.29 

7 2-Pentylfuran 14.78 997 0.24 25 β-Elemene 34.16 1396 2.42 

8 
trans-2-(1-Pentenyl) 

furan 
15.28 1006 0.15 26 (E)-β-Famesene 36.74 1458 0.63 

9 α-Phellandrene 15.61 1013 1.14 27 trans-β-Ionone 38.15 1491 0.17 

10 α-Terpinene 16.15 1023 0.13 28 β-Selinene 38.55 1501 0.25 

11 o-Cymene 16.66 1033 0.36 29 α-Selinene 38.80 1507 0.38 

12 Limonene 16.81 1036 6.83 30 Germacrene A 39.28 1519 0.53 

13 β-Ocimene 17.68 1052 0.27 31 Neophytadiene 51.11 1838 3.48 

14 γ-Terpinene 18.35 1065 1.27 32 Hexahydrofarnesyl acetone 51.46 1849 0.18 

15 α-Terpinolene 19.74 1091 7.69 33 Diisobutyl phthalate 52.40 1876 0.11 

16 p-Cymen-8-ol 22.18 1140 51.13 34 
Hexadecanoic acid - methyl 

ester 
54.31 1934 0.12 

17 Anisole 23.79 1172 1.08 35 Dibutyl phthalate 55.59 1973 0.13 

18 4-Pyridinol 23.96 1176 0.86 36 Phytol 60.07 2059 1.30 

Total Identified 93.21  

 

 
Fig. 3. Chromatogram obtained from GC/MS analysis of F. subpinnata essential oil 
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The amount of hydrogenated monoterpenes 

by about 22.07 %, oxygenated monoterpenes by 

about 58.26 %, hydrogenated sesquiterpene with 

4.21 %, hydrogenated diterpenes with 1.3 % and 

other compounds with 7.25 % of total 

compounds of essential oil were reported. 

Assay of antioxidant activity of F. subpinnata 

essential oil in the range of 250 μg/ml showed 

that the percentage of antioxidant inhibitors for 

F. subpinnata essential oil by DPPH and FRAP 

methods were about 53.03 and 62.72 %, 

respectively. Despite, along with rising in 

essential oil concentration, inhibitory activity 

was also increased but could not compete with the 

antioxidant power of vitamins C and E (Table 3). 

The results of P. anisum essential oil analysis by 

GC/MS showed 13 biologically active compounds 

that constituteing 99.3 % of the total oil. 

The most important of these compounds were 

trans-anethole (85.65 %), carvone (31.5 %) and 

Limonen (3.25 %) respectively (Table 2, Fig. 4). 

The content of hydrogenated monoterpenes 

about 3.35 %, oxygenated monoterpenes about 

93.15 %, hydrogenated sesquiterpene 2.69 and 

oxygenated sesquiterpene 0.12 % of total 

compounds of essential oil were reported. 

Assay of antioxidant activity of P. anisum 

essential oil in the range of 250 μg/ml showed 

that the percentage of antioxidant inhibitors for 

P. anisum essential oil by DPPH and FRAP 

methods were about 50.27 % and 59.91 %, 

respectively. Despite, along with rising the 

essential oil concentration, inhibitory activity was 

also increased but could not compete with the 

antioxidant power of vitamins C and E (Table 3). 

Table 2. Essential oil compounds in P. anisum 

No. Compounds RT KI % No. Compounds RT KI % 

1 α-Phellandrene 15.61 1013 0.10 8 α-Himachalene 36.86 1460 0.08 

2 Limonene 16.81 1036 3.25 9 γ-Himalachene 38.10 1490 1.65 

3 Estragole 25.74 1212 1.38 10 Zingiberene 38.63 1503 0.77 

4 trans-Dihydro carvone 26.07 1219 0.66 11 β-Himachalene 38.96 1511 0.12 

5 Carvone 28.03 1261 5.31 12 β-Bisabolene 39.14 1515 0.07 

6 Anethole 28.39 1268 0.15 13 
Pseudoisoeugenol 2-

methylbutanoate 
51.53 1580 0.12 

7 trans-Anethole 30.09 1304 85.65      

 Total Identified   99.30      

 

Table 3. Evaluation of antioxidant activity in essential oil in F. subpinnata and P. anisum by DPPH and FRAP 
methods. Vitamins C and E were considered as positive controls. 

Plant essential oil or Positive control 

(Concentration) 

Inhibition (%) 

DPPH method 

Inhibition (%) 

FRAP method 

F. subpinnata (250 µg/ml) 53.03 ± 0.24b 62.72 ± 0.37b 

P. anisum (250 µg/ml) 50.27 ± 2.15b 59.91 ± 1.52c 

Vitamins C (8 µg/ml) 91.37 ± 3.68a 94.37 ± 1.78a 

Vitamins E (5 µg/ml) 95.58 ± 2.63a 96.23 ± 1.89a 

Values are mean ± SD from three replicates (n = 3) at the 0.05 probability levels. a,b,c Superscript lowercase letters are for significance 
values. 
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Fig. 4. Chromatogram obtained from GC/MS analysis of P. anisum essential oil 

4. Discussion 

It has been observed that two plant species of 

F. subpinnata and P. anisum are known as 

anarijeh in medicinal plants stores and also in 

some scientific reports of Iran. 

Our results indicated 36 bioactive compounds 

in essential oil in the aerial part of F. subpinnata 

showed that (Table 1, Fig. 3) constituted 93.21 % 

of total oil. Contradictory scientific reports can 

be found regarding the composition of the 

essential oil of this plant [32, 33, 34]. The 

compounds of essential oils F. subpinnata 

reported by [33] are in consistent with the results 

of the present study and therefore it seems that 

the plant species has been correctly identified and 

evaluated. In the another study, 36 compounds 

were identified from the essential oil extracted 

from flower of F. subpinnata and the major 

compounds were include p-cymen-8-ol (34.7 %), 

Terpinolene (12.5 %) and Limonene (10.5 %). 

Due to the similarity of these results with the 

present study, it confirms the plant correctly 

introduced [34]. 
Also in another research study, totally 10 

compounds were reported 10 compounds in 

essential oil of F. subpinnata. While the most 

important compounds were β-phellandrene 

(50.3 %) and Sabinene (25.7 %) [35]. However, 

the data from GC/MS analysis of this present 

study showed the compounds that have the 

highest amount in essential oil were including  

p-cymen-8-ol, α-Terpinolene and Limonene by 

about 51.13 %, 7.96 % and 6.83 %, respectively. 

It is clearly shown that the type of essential oil 

compounds in this study [35] are very different 

from our results and therefore may have been 

mistaken in the exact identification of the plant 

species in Rustaiyan et al. report. 

In another research two sceintific name of  

F. subpinnata and Eryngium bungeii has been 

used for anarijeh. Application of two 

simultaneous scientific names for one plant is 
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basically incorrect. Also, the compounds 

reported in this report do not match the 

compounds reported in the present study 

probably due to wrong plant identification [19]. 

In two other reports [35, 36], the plant species 

of F. subpinnata was called as Zolang in Persian, 

which is according to the Mozaffarian [32]. 

However, based on perevious studies this naming 

does not agree to the common naming of this 

plants in the north of Iran and therefore did not 

approve [9, 15, 16]. 

Predominant phenolic compounds and their 

antioxidant effects of F. subpinnata were 

reported previousely [38]. Due to similarity of 

antioxidant activities of this report with present 

study, it seems that the plant species is probably 

correctly used. 

Also, some controversial reports had found on 

P. anisum. Our results indicated that 13 bioactive 

compounds identified in essential oil of the 

essence P. anisum (Table 2, Fig. 4) that showed 

99.3 % of total oil.  

Some studies were reported results of analysis 

of seeds essential oil of P. anisum from different 

regions of Turkey. The most common identified 

compounds were trans-Anethole, methyl chavicol 

and Alpha-terpineol. In the present study, more 

than 85% of essential oil was trans-Anethole. Also, 

it has also been reported that the antioxidant 

activity of essential oil of P. anisum extracted from 

their seeds was higher than alpha-Tocopherol. 

Therefore, the results of this study are consistent 

with all the studies mentioned [11, 39]. 

One report was found antifungal activity of  

P. anisum essential oil on Fusarium solani that 

were introduced by persian name of anarijeh 

[17]. Also, another report of improper use of 

local name of anarijeh were observed on the 

application of essential oil of P. affinis [13]. In 

both of these studies, the exact identification of 

plant species was not mentioned and the type of 

compounds was not introduced. Therefore, the 

results can not be judged scientifically and it is 

better to evaluate the plant samples due to their 

incorrect naming. 

Some doubtful researches were carried out on 

P. affinis which introduced by the local name of 

anarijeh. In these reported studies, mentioned 

that the plant was collected from the north of Iran 

and also the extraction was done from the aerial 

part of the plant [20-22]. The used parts of plants 

are noticable here. only seeds in P. affinis have 

medicinal uses and the aerial part of the plant is 

not used while the aerial parts of F. subpinnata is 

known due to its trapeutical properties [15, 16]. 

So it is concluded that the used plants in this 

studied were F. subpinnata and authors have 

made a great mistake in introducing the plant. 
In another research, the antioxidant effects 

and phenolic and flavonoid content of extracts 

and essential oils in P. affinis which mistakenly 

introduced as anarijeh were studied [18]. Due to 

the lack of exact herbarium specimens and 

mistakes that occurred in the naming of the plant, 

the results of this study is questionable and need 

to be examined more carefully. 

The studied medicinal plants have different 

phytochemical compounds with antioxidant 

properties. The presence of these compounds has 

been regarded as biologically effective factors. 

As a result, the antioxidant power of plant 

essential oils is considered to be directly related 

to the presence of biological compounds in the 

essential oils [28]. 

Antioxidant properties of studied species in 

both methods were investigated and shown that 

the essential oil of the aerial part of F. subpinnata 

and seeds of P. anisum were not very different 
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from each other. Both plants have less 

antioxidant power than vitamin C and E and 

therefore, they can be used as a moderately 

effective agent in the food and pharmaceutical 

industries. 

 

5. Conclusion 
There is a common mistake in Iran in 

identifying the medicinal plants F. subpinnata 

and P. anisum, which they call by the same name 

of anarijeh. On the other hand in many scientific 

reports, the plant materials are not correctly 

identified by an expert botanist. The herbarium 

samples do not exist and therefore so many 

mistakes were occured here. In this study, the 

essential oils of both F. subpinnata and  

P. anisum plant species were analyzed and the 

most prominent compounds and antioxidant 

potential of each species were introduced. 

Therefore in order to prevention of mistakes or 

deception, major compounds and properties of 

essential oils can be used as a suitable 

phytochemical indicator to identify plants or 

derived products of them. Also, due to the 

antioxidant properties of both plants the 

consumption of these plants can be useful in 

everyday human food. As a final conclusion, 

cooperation or consulting with an expert botanist 

and presentation of voucher specimen indicating 

the correct identification of plant is necessary and 

highly recommended. 

 

Author contributions 

P. M. and M. GH N. designed and performed 

the experiment and participated in writing of 

manuscript. The analysis of GC/MS were carried 

out by E. K. and A. A. guided aspects of the 

research. 

 

Conflict of interest 

The authors declare that there is no conflict of 

interest. 

 

Acknowledgement 

The authors would like to thank Sari 

Agricultural Sciences and Natural Resources 

University for financial support due to the 

research projects (Project No. 12-1397-03) and 

also the Institute of Medicinal Plants (ACECR) 

for providing laboratory facilities. 

References 

1. Omidbaigi R. Production and Processing of 

Medicinal Plants. Beh-Nashr: Mashhad. 2005, 

pp: 210-225. 

2. Amin G. The Most Common Traditional 

Medicinal Plants of Iran. Tehran: Tehran 

University of Medical Scinces. 2005, pp: 184. 

3. Palhares RM, Drummond MG, Brasil BS, 

Krettli AU, Oliveira GC and Brandão MG. The 

use of an integrated molecular, chemical-and 

biological-based approach for promoting the 

better use and conservation of medicinal species: 

a case study of Brazilian quinas. J. 

Ethnopharmacol. 2014; 155(1): 815-822. doi: 

10.1016/j.jep.2014.06.040. 

4. Palhares RM, Drummond MG, Brasil BdSAF, 

Cosenza GP, Brandão MdGL and Oliveira G. 

Medicinal plants recommended by the world 

health organization: DNA barcode identification 

associated with chemical analyses guarantees 

their quality. Plos One. 2015; 10(5): e0127866. 

doi: 10.1371/journal.pone.0127866. 

5. Wagner H and Bladt S. Plant Drug Analysis: a 

Thin Layer Chromatography Atlas. Springer 

Science and Business Media. 1996. 

 [
 D

O
I:

 1
0.

52
54

7/
jm

p.
20

.7
9.

59
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

1.
20

.7
9.

4.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            10 / 14

http://dx.doi.org/10.52547/jmp.20.79.59
https://dor.isc.ac/dor/20.1001.1.2717204.2021.20.79.4.9
https://jmp.ir/article-1-3103-fa.html


The differences between …  P. Mehrabanjoubani, et al 
 

 

Journal of Medicinal Plants 69 September 2021, Vol. 20, No. 79: 59-71 

6. Geneva W. Quality Control Methods for 

Medicinal Plants Materials. Delhi, AITBS, 

publisher. 2002. 

7. Patel P, Patel NM and Patel PM: WHO 

guidelines on quality control of herbal medicines. 

Int. J. Res. Ayurveda. Pharm. 2011; 2(4): 1148-

1154. 

8. Ghasemi Dehkordi NA, Sajadi SE, Ghanadi 

AR, Amanzadeh Y, Azadbakht M, Asghari GR, 

Amin GR, Haji Akhoundi A and Taleb AM. 

Iranian herbal pharmacopoeia (IHP). Hakim Res. 

J. 2003; 6(3): 63-69. 

9. Ghorbani Nohooji M, Gholipour A and 

Mokhtari S. Ethnobotanical survey of medicinal 

plants used in treatment of gastrointestinal 

diseases in Mazandaran province (case study: 

Larijan). In: Eighth National Congress on 

Medicinal Plants. Tehran, Iran, 24, 25 April 

2019. 

10. Gholipour A, Ghorbani Nohooji M, Rasuli 

N and Habibi M. An ethnobotanical study on the 

medicinal plants of zarm-rood rural district of 

Neka (Mazandaran province). J. Med. Plants 

2014; 13(52): 101-121. 

11. Gülçın İ, Oktay M, Kıreçcı E and 

Küfrevıoǧlu Öİ. Screening of antioxidant and 

antimicrobial activities of anise (Pimpinella 

anisum L.) seed extracts. Food Chem. 2003; 

83(3): 371-382. doi: 10.1016/S0308-

8146(03)00098-0. 

12. Özbek H, Güvenalp Z, Kuruüzüm-Uz A, 

Kazaz C and Demirezer LÖ. Phenylpropanoids, 

sesquiterpenoids and flavonoids from Pimpinella 

tragium Vill. subsp. Lithophila (Schischkin) 

Tutin. Rec. Nat. Prod. 2016; 10(2): 207-213. 

13. Ariaii P and Tavakolipour H. Antimicrobial 

activity of methyl cellulose based edible film 

enriched with Pimpinella affinis oil on the 

Hypophthalmichthys molitrix fillet under 

refrigerator storage condition. Elec. J. Food 

Process. Preserv. 2013; 5(1): 13-26. 

14. Gholipour A, Rasuli N and Ghorbani 

Nohooji M. Plant biodiversity of Zarm-rood rural 

district of Neka (Mazandaran province). J. Plant 

Ecosys. Conserv. 2017; 5(10): 155-173. 

15. Ghaemi Amiri M, Gholipour A and 

Ghorbani Nohooji M. Ethnobotanical study of 

Sangchal region in Amol district (Mazandaran 

province). Iran: Payam Noor University of Sari; 

2017. 

16. Kouchaki E, Gholipour A and Ghorbani 

Nohooji M: Ethnobotanical study of Char-Dange 

section in Sari district (Mazandaran province). 

Iran: Payam Noor University of Sari; 2016. 

17. Adel M, Safari R, Nematollahi A, Ghiasi M 

and Nafian Dehkordi I. Evaluation of antifungal 

activity of essential oils of Eryngium campestre, 

Cuminum cyminum, Pimpinella affinis and 

Allium sativum on Fusarium solani isolated from 

ornamental aquarium fish. J. Appl. Ichthyol. Res. 

2015; 2(4): 23-32. 

18. Esmaili F, Tajik H, Mehdizadeh T and 

Mayeli M. Determination and comparison of 

antioxidant activity and phenolic content of 

Pimpinella affinis hydroethanolic extract and 

essential oil. Stud. Med. Sci. 2017; 28(5): 311-

320. 

19. Khorsand H, Ardestani F and Shariati F. 

Investigation of isolated compounds from 

Froriepia subpinnata and antibacterial properties 

of essence and its extract. In: 4th Fourth 

Conference on the Science and Engineering of 

Isolation; Tehran, Iran. 2017. 

20. Saremi E, Habibi Najafi MB, Haddad KH 

and Bahraini M. Evaluation of antioxidant and 

antimicrobial effects of Pimpinella anisum 

extract on extending shelf life of Kilkila fish, 

inoculated with listeria monocytogenes. J. Innov. 

Food Sci. Technol. 2018; 10(4): 43-54. 

 [
 D

O
I:

 1
0.

52
54

7/
jm

p.
20

.7
9.

59
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

1.
20

.7
9.

4.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            11 / 14

http://dx.doi.org/10.52547/jmp.20.79.59
https://dor.isc.ac/dor/20.1001.1.2717204.2021.20.79.4.9
https://jmp.ir/article-1-3103-fa.html


The differences between …  P. Mehrabanjoubani, et al 
 

 

Journal of Medicinal Plants 70 September 2021, Vol. 20, No. 79: 59-71 

21. Saremi E, Habibi Najafi MB, Haddad KH 

and Bahraini M: Effect of extraction methods on 

the amount of phenolic compounds and 

antimicrobial properties of leaf extract of 

Pimpinella affinis. Iranian Food Sci. Technol. 

Res. J. 2018; 14(1): 59-68. 

22. Saremi E, Habibi Najafi MB, Haddad KMH 

and Bahraini M. Effect of extraction methods on 

the antioxidant properties of Pimpinella affinis. 

Iranian Food Sci. Technol. Res. J. 2017; 14(69): 

159-169. 

23. Sarrafi Y, Tavahodi H and Dehghan H. 

Investigation of Antibacterial Activity of 

Pimpinella affinis Leaves Against E. coli and S. 

aureus and Separation of Active Fractions. J. 

Med. Plants Res. 2017; 16(64): 109-115. 

24. Vadlapudi V and Naidu KC. In vitro 

bioefficiency of marine mangrove plant activity 

of Rhizophora conjugata. Int. J. Pharmtech. Res. 

2009; 1: 1598-1600. 

25. Adams RP. Identification of Essential Oil 

Components by Gas Chromatography/Mass 

Spectrometry, 4th Ed. Carol Stream, IL: Allured 

Publishing Corporation; 2007: 456. 

26. McLafferty FW and Stauffer DB. The 

Wiley/NBS Registry of Mass Spectral Data, vol. 

1. Wiley New York; 1989. 

27. Yen GC and Duh PD. Scavenging effect of 

methanolic extracts of peanut hulls on free-

radical and active-oxygen species. J. Agric. Food 

Chem.1994; 42(3): 629-632. doi: 10.1021/ 

jf00039a005. 

28. Karimi E, Ghorbani Nohooji M, Habibi M, 

Ebrahimi M, Mehrafarin A and Khalighi-

Sigaroodi F. Antioxidant potential assessment of 

phenolic and flavonoid rich fractions of Clematis 

orientalis and Clematis ispahanica 

(Ranunculaceae). Nat. Prod. Res. 2018; 32(16): 

1991-1995. doi: 10.1080/14786419.2017. 

29. Yen G-C and Chen H-Y. Antioxidant 

activity of various tea extracts in relation to their 

antimutagenicity. J. Agric. Food Chem. 1995; 

43(1): 27-32. doi: 10.1021/jf00049a007 

30. Tayebi Tolou A. Phytochemical study of 

ethyl acetate extract of Froriepia subpinnata. 

Shahid Beheshti University. 2018. 

31. Mozaffarian V. Flora of Iran. No 57: 

Umbeliferae. Tehran. Iran. Research Institute of 

Forests and Rangelands. 2007. 

32. Mozaffarian V. Identification of Medicinal 

and Aromatic Plants of Iran. Tehran, Iran. 

Farhang moaser. 2012. 

33. Mirzania F, Sarrafi Y and Moridi Farimani 

M. Comparative evaluation of chemical 

compositions and biological activities of wild 

and cultivated Froriepia subpinnata L. essential 

oils. J. Agr. Sci. Tech-Iran. 2019; 21(2): 331-340. 

34. Morteza-Semnani K, Saeedi M and 

Akbarzadeh M. The Essential oil composition of 

Froriepia subpinnata (Ledeb.) Baill. J. Essent. 

Oil Res. 2009; 21(2): 127-128. doi: 

10.1080/10412905.2009.9700129. 

35. Rustaiyan A, Mojab R, Kazemie-Piersara 

M, Bigdeli M, Masoudi S and Yari M. Essential 

oil of Froriepia subpinnata (ledeb.) baill. from 

Iran. J. Essent. Oil Res. 2001; 13(6): 405-406. 

doi: 10.1080/10412905.2001.9699707. 

36. Nabavi S, Ebrahimzadeh M, Nabavi S and 

Jafari M. Free radical scavenging activity and 

antioxidant capacity of Eryngium caucasicum 

Trautv and Froripia subpinnata. 

Pharmacologyonline 2008; 3: 19-25. 

37. Nabavi S, Nabavi S, Ebrahimzadeh M and 

Eslami B. In vitro antioxidant activity of Pyrus 

boissieriana, Diospyros lotus, Eryngium 

caucasicum and Froriepia subpinnata. J. 

Rafsanjan Uni. Med. Sci. 2009; 8(2): 139-150. 

38. Salmanian S, Sadeghi mahoonak A and 

Jamson M. Determination of the content, 

antioxidant properties and identification of the 

dominant phenolic composition in the antifungal 

 [
 D

O
I:

 1
0.

52
54

7/
jm

p.
20

.7
9.

59
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

1.
20

.7
9.

4.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            12 / 14

http://dx.doi.org/10.52547/jmp.20.79.59
https://dor.isc.ac/dor/20.1001.1.2717204.2021.20.79.4.9
https://jmp.ir/article-1-3103-fa.html


The differences between …  P. Mehrabanjoubani, et al 
 

 

Journal of Medicinal Plants 71 September 2021, Vol. 20, No. 79: 59-71 

extract by HPLC. J. Res. Innov. Food Sci. 

Technol. 2018; 15(81): 287-297. 

39. Arslan N, Gürbüz B, Sarihan EO, Bayrak A 

and Gümüşçü A. Variation in essential oil 

content and composition in Turkish anise 

(Pimpinella anisum L.) populations. Turk. J. 

Agric. For. 2004; 28(3): 173-177. 

 

How to cite this article: Mehrabanjoubani P, 

Ghorbani Nohooji M, Karimi E, Abdolzadeh 

A. The differences between Froriepia 

subpinnata and Pimpinella anisum L. 

commonly named as anarijeh based on major 

components of the essential oil; a marker for 

resolve ambiguities. Journal of Medicinal 

Plants 2021; 20(79): 59-71. 

doi: 10.52547/jmp.20.79.59 

 [
 D

O
I:

 1
0.

52
54

7/
jm

p.
20

.7
9.

59
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

1.
20

.7
9.

4.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            13 / 14

http://dx.doi.org/10.52547/jmp.20.79.59
http://dx.doi.org/10.52547/jmp.20.79.59
https://dor.isc.ac/dor/20.1001.1.2717204.2021.20.79.4.9
https://jmp.ir/article-1-3103-fa.html


 71-59(: 79)20؛ 1400دارویی فصلنامه گیاهان 

 

 

 

 فصلنامه گیاهان دارویی
 

Journal homepage: www.jmp.ir 

 

 

 

 های فرارروغن، EOs ؛طیف سنج جرمیمتصل به  ، کروماتوگرافی گازیGC/MS :هامخفف

 p.mehraban@sanru.ac.ir نویسنده مسؤول: *
 1400 شهریور 2 تاریخ پذیرش:؛ 1400 مرداد 19 تاریخ دریافت اصلاحات:؛ 1400 اردیبهشت 18تاریخ دریافت: 

doi: 10.52547/jmp.20.79.59 

© 2020. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 

4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/) 

 مقاله تحقیقاتی
 .Pimpinella anisum Lو  .Froriepia subpinnata (Ledeb.) Baillتفاوت بین گیاهان دارویی 

 با نام عمومی اناریجه بر اساس ترکیبات عمده اسانس؛ شاخصی برای رفع ابهامات
 4زاده، احمد عبدل3کریمی، احسان 2، مجید قربانی نهوجی،*1پویان مهربان جوبنی

 گروه علوم پایه، دانشکده علوم دامی و شیلات، دانشگاه علوم کشاورزی و منابع طبیعی ساری، ساری، ایران 1
 مرکز تحقیقات گیاهان دارویی، پژوهشکده گیاهان دارویی جهاد دانشگاهی، کرج، ایران 2
 ، مشهد، ایرانمشهدی واحد دانشگاه آزاد اسلام علوم پایه،دانشکده ی، شناسستیگروه ز 3
 شناسی، دانشکده علوم، دانشگاه گلستان، گرگان، ایرانگروه زیست 4

 چکیده  اطلاعات مقاله
 واژگان:گل

 اناریجه
 شناسایی گیاه

 اشتباهات رایج
 ترکیبات روغن فرار

 تشخیص افتراقی
Froriepia subpinnata 

Pimpinella anisum 

ل گازی متص کروماتوگرافی
 سنج جرمیبه طیف

دو گیاه دارویی مهم  .Pimpinella anisum L و .Froriepia subpinnata (Ledeb.) Baill گیاهان مقدمه: 
، در بازار گیاهان دارویی ایران و «اناریجه» مشابه عمومی فارسی امنبه دلیل این دو گیاه هستند.  چتریان از تیره

اختی و شنمعرفی دقیق ریخت هدف:شوند. های علمی به اشتباه به جای یکدیگر استفاده میحتی در گزارش
و جلوگیری از اشتباهات  P. anisumو  F. subpinnataاکسیدانی گیاهان ترکیب اسانس همراه با اثرات آنتی

 .Fبخش هوایی گیاه  روش بررسی:باشد. و تقلبات در گیاهان مذکور و محصولات ناشی از آنها می

subpinnata  و بذر گیاهP. anisum ط توس ریروش تقط پودر و اسانس آنها با استفاده از ،پس از خشک شدن
کروماتوگرافی گازی  توسطاسانس دهنده ترکیبات تشکیل سپس واستخراج  ساعت 3به مدت  دستگاه کلونجر
 FRAP و DPPH هایبا استفاده از روشهمچنین، . مورد ارزیابی قرار گرفت سنج جرمیمتصل به طیف

  ترکیبات F. subpinnataدر اسانس گیاه  :نتایج .ها تعیین شداکسیدانی اسانسمهار آنتی قدرت
. در نددش یافت (درصد 83/6) لیموننو  درصد( 69/7آلفا ترپینولن ) ،درصد( 13/51ال ) -8-پارا سیمن 
اصلی ترکیبات  (درصد 31/5) کارونو درصد(  65/85ترانس آنتول ) نیز ترکیبات P. anisum اسانس گیاه

با دو گیاه اسانس هر در  FRAPو  DPPHبه دو روش  اکسیدانیآنتی رند. قدرت مهادشاسانس را شامل می
 72/62و  03/53به ترتیب به میزان  F. subpinnataمشابه و در گیاه  تقریباًمیکروگرم در میلی لیتر  250غلظت 

نوع  گیری:نتیجه گیری شد.درصد اندازه 91/59و  27/50به ترتیب به میزان  P. anisum گیاه درصد و برای
 یافتراق تواند به عنوان مبنایی دقیق برای تشخیصمی، شده مطالعه در گیاهان اسانساصلی  و میزان ترکیبات

گیاهان قلمداد شود. جهت شناسایی صحیح و جلوگیری از اشتباهات و تقلبات در گیاهان و محصولات این 
 .فیتوشیمیایی مناسب استفاده کردگر نشانها به عنوان یک توان از همه این تفاوتگیاهی، می
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