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 Abstract 
Apiaceae is one of the most important families containing a large variety of plants. Members of this family are well 

known for their analgesic, antibacterial, antiviral, and anticoagulant effects. This study described the HPLC-identification 

of phenolic compounds in four plants belonging to family Apiaceae, i.e. Anethum graveolens, Petroselinum crispum, 

Deverra tortuosa and Daucus syrticus. Catechin, chlorogenic acid, and rutin were found in all 70 % ethanolic extracts of 

plants, according to HPLC analysis. Except for Anethum graveolens, all plants contained apigenin. Caffeic acid was 

exclusively found in Deverra tortuosa. All extracts were to be devoid of gallic acid and hesperidin. Quercetin was found in 

Daucus syrticus and Anethum graveolens, while kampferol was found only in Daucus syrticus, and ellagic acid was found 

in Daucus syrticus and Petroselinum crispum. The four extracts had no effect on Aspergillus fumigates and Staphylococcus 

aureus, while the extract of Anethum graveolens had no effect on Proteus vulgaris. The extracts of Deverra tortuosa and 

Anethum graveolens demonstrated the best effects on Bacillus subtilis and Candida albicans, respectively. Petroselinum 

crispum produced also the best effect on Bacillus subtilis. The highest levels of antioxidant activities were observed for 

Deverra tortuosa and Daucus syrticus.  
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1. Introduction  
Apiaceae is one of the botanical families containing 

a large variety of plants. Members of family Apiaceae 

are well known for several biological activities, such as 

analgesic, antibacterial, antiviral, and anticoagulant 

effects [1]. This family is rich in phytochemicals and 

secondary metabolites such as terpenoids, triterpenoid, 

saponins, flavonoids, coumarins, polyacetylenes, and 

steroids. 

Anethum graveolens L., commonly known as dill, is 

an annual aromatic herb belonging to family Apiaceae 

originated from Mediterranean and West Asia, being 

widely cultivated in Pakistan, India, Afghanistan, 

Middle East, Russia, Iran, Egypt, Thailand, Africa, 

China, USA, Canada, Hungary, Bulgaria, Turkey and 

Uzbekistan [2]. It has been used as a spice and as a 

medicine [3]. Dill is an important aromatic herb, used 

for flavoring of various foods, such as salads, sauces, 

soups, and sea food [4]. The plant showed antimicrobial, 

antihyperlipidemic and antihypercholesterolemic 

activities [5–7], also the plant has diuretic, carminative, 

stimulant and hypolipidemic activities, and it could be 

used as a cardioprotective, antibacterial, and 

antispasmodic agent [8, 9]. A. graveolens is used in 

traditional medicine for treatment of digestive disorders, 

bad breath, lactation motivation, and also as a 

hypolipidemic agent.  

Petroselinum crispum Mill. (Parsley) has been 

widely cultivated in the tropic, sub-tropic and temperate 

regions [10]. It has been used as a medicinal plant for 

ailments and complaints of the gastro-intestinal tract, as 

well as the kidney and lower urinary tract, and for 

stimulating digestion [11]. Furthermore, it is used for 

treatment of dyspepsia, cystitis, dysmenorrhea, 

functional amenorrhea and myalgia [12]. P. crispum is 

used for management of menstrual disorders, and as 

emmenagogue, galactagogue and stomachic agent. It is 

also applied externally against head lice [12]. 

Deverra tortuosa (Desf.) DC. is strongly aromatic 

shrub of 30–80 cm height. The plant has bluish green-

branched stem with caduceus leaves. D. tortuosa grows 

naturally in almost all the phytogeographical regions of 

Egypt especially desert wadis, sandy and stony plains 

[13]. The plant is used traditionally in Egypt as a 

carminative, diuretic, and analgesic agent, it is also used 

to relief stomach pain and against intestinal parasites 

[14]. Moreover, it is used as an anti-asthmatic agent, 

against scorpion stings [15], and intestinal parasites, 

when blood is excreted in the urine or when coughing 

blood, and for the regulation of menstruation [16].  

Daucus syrticus Murb. is a herbaceous plant, mostly 

distributed in Europe, Africa and West Asia, and a few 

in North America and Australia [17]. The ethnobotanical 

uses of plants of this genus include applications in 

treatment of cough, diarrhea, dysentery, cancer, malaria 

and tumors, and as an antiseptic, abortifacient, 

aphrodisiac, carminative, stimulant, stomachic and tonic 

agent [18]. The pharmacological studies of D. carota 

have demonstrated its antibacterial, antifungal [19], 

anthelmintic, hepatoprotective [20] and cytotoxic 

activities [21]. 

This study aimed at investigating the chemical 

constituents, antioxidant and antimicrobial activities of 

these plants of family Apiaceae collected from the field 

in order to evaluate their potential uses and medicinal 

properties. 
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2. Material and Methods  

Plant Collection and Preparation  

The fresh aerial parts (stem and leaves) of plants 

were collected during the period of investigation (2019). 

Cultivated plants (A. graveolens & P. crispum) were 

collected from Beni Seuif and wild plants (D. tortuosa 

and Daucus syrticus) were collected from Matrouh. 

Plant specimens were identified by Dr. Omran Ghaly, 

and deposited in Herbarium of Desert Research Center. 

All collected samples were transferred quickly to the 

laboratory, moving soil debris and unhealthy parts, then 

they were air-dried at lab temperature under shading till 

constant weight, and finally ground to fine powder and 

kept carefully to be used for different analyses.  

Extraction of Phenolic Compounds  

Fifty mg of the dried plant material was used. 

Extraction was performed three times with 2 mL 80 % 

methanol (MeOH) using an overhead shaker and 

ultrasonic bath. After each extraction step, the samples 

were centrifuged for twenty minutes at 13.000 rpm, 

10000 g and the supernatant was saved. The resulting 

supernatants were combined and centrifuged again for 

thirty minutes at 13.000 rpm to remove any suspended 

particles. The clear supernatant was used for further 

analysis [22].  

Determination of Total Phenolic Content  

Analysis of the total phenol content is based on a 

colorimetric measurement at 765 nm [23]. A standard 

series of gallic acid (GA) was used for quantification. 

Each sample was measured as technical triplicate. 

Results were given as GA equivalents (GAE)/g dry 

weight. Twenty-five μL of extracted sample (1:10 

diluted with H2O) was incubated with 125 μL of “Folin-

Ciocalteau” phenol reagent (1:10 diluted with water) for 

eight minutes at room temperature (RT). Exactly 125 μL 

of sodium carbonate (7.5 %) was added to the well and 

mixed by pipetting. The mixture was incubated for two 

hours in the dark. Absorbance was measured at 765 nm 

with a microplate reader (BioTek, Winooski, USA). The 

total phenol content was calculated by the factor 

estimated with the GA standard series.  

Determination of Total Flavonoid Content  

The extraction follows the procedure as described 

for the determination of total phenol content [22]. Into 

each well 150 μL of deionized water was filled and 25 

μL of a sample or one of the catechin hydrate standard 

solutions were added. Next 10 μL of a 3.75 % NaNO2 

solution was added, and the plate was gently shaken and 

afterwards incubated at room temperature for six 

minutes in darkness. After incubation, 10 μL of AlCl3 

(10 %) was added, and the plate is again gently shaken 

and incubated for five minutes at room temperature in 

the dark. After this step, 50 μL of 1 M NaOH were 

added and the absorbance at 510 nm was measured using 

a microplate reader (BioTek,Winooski, USA). 

 

 

Identification of Phenolic Compounds by HPLC  

HPLC analysis was performed using the HPLC 

system (Shimadzu; Darmstadt, Germany) consisting of a 

controller (CBM-20A), two pumps (LC-20AD), a 

column oven (CTO-20AC) and a photo diode array 

detector (SPD-M20A). A Vertex Plus column (250 x 4 

mm, 55 μm particle size, packing material ProntoSIL 

120-5 C18-H) with pre-column (Knauer, Berlin, 

Germany) was used for sample separation. Prior to 

analysis the samples were diluted 1:2 in 80 % methanol 

and 10 μL was used. The temperature of the column 

oven was set to 30 ºC. Ammonium acetate (2 mM) was 

added to eluents of water (A) and methanol (B). Both 

eluents had a flow rate of 0.8 mL min
-1

. The gradient 

was applied in the following manner: starting with 10 % 

B, then switching linearly to 90 % B in thirty-five 

minutes, two minutes of 90 %, switching to 10 % B in 

one minute and the subsequent equilibration at 10 % B 

for two minutes. UV/Vis spectra from 190-800 nm were 

recorded. Components were injected into an AB Sciex 

Triple TOF mass spectrometer (AB Sciex TripleTOF 

4600, Canby, USA) following HPLC separation for 

identification. A temperature of 600°C was used for 

negative electrospray ionization. The phenolic acid and 

flavonoid standards for the identification and 

quantification were prepared in the same way. Peaks 

were compared by examining retention time and 

fragmentation pattern using the PeakView (SCIEX) 

software [24]. 

Antioxidant Activity 

Free radical scavenging activity 2.5 mL of different 

concentrations of ethanolic extracts were added to 

ethanolic solution of DPPH (0.3 mM, 1 mL). After 30 

min at room temperature in dark cabinet, the absorbance 

(AB) values were measured at 517 nm on a Unicam 

UV/Vis spectrophotometer. Ethanol (1 mL) plus plant 

extract solution (2.5 mL) was used as a blank, while 

DPPH solution plus methanol was used as a control [25]. 

Percentage of antioxidant activity was calculated from 

the following equation: DPPH radical scavenging 

capacity (%) = [1-Ab of sample – Ab of blank / Ab of 

control] 100.) 

Antimicrobial Activity  

Susceptibility Test 

The susceptibility test was performed according to 

NCCLS recommendations. Screening test regarding the 

inhibition zone was carried out by the well diffusion 

method [26]. The inoculum suspension was prepared 

from colonies grown overnight on an agar plate and 

inoculated into Mueller-Hinton broth (fungi using malt 

broth). A sterile swab was immersed in the suspension 

and used to inoculate Mueller-Hinton agar plates (fungi 

using malt agar plates). The compounds were dissolved 

in dimethyl sulfoxide (DMSO) with different 

concentrations (10, 5, 2.5 mg/ml). The inhibition zone 

was measured around each well after 24 h at 37 °C. 

Controls using DMSO were adequately done. The fungal 
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and bacterial strains were obtained from the Regional 

Center for Mycology and Biotechnology (RCMB), Al-

Azhar University. 

3.Results and Discussion  
Determination of total Flavonoids and total Phenol 

According to the data presented in table (1), the 

percentages of total flavonoids in D. tortuosa, D. 

syrticus, A. graveolens, and Petroselinum crispum were 

0.960 %, 0.962 %, 0.955 %, and 0.975 %, respectively. 

Meanwhile Anethum graveolens had the highest 

percentage of total phenol (8.575%), whereas D. 

tortuosa had the lowest amount (7.817%).   D. syrticus 

had 7.983 %, and P. crispum had 8.333 % (Table 1). 

The presence of tested secondary metabolites in the 

seeds of A. graveolens is in line with earlier reports [14, 

27]. Similar results were reported for the presence of 

tannins, steroids, flavonoids and terpenoids in leaves, 

stems, roots, in vitro callus and regenerated leaves of A. 

graveolens [28]. Similarly,  tests  carried  out  by  [29] 

also  showed  that,  the  leaves  contained  tannins,  

flavonoids,  terpenoids  and  saponins.  Other  tests  

performed  by  [30] showed  the  presence  of  alkaloids,  

flavonoids,  saponins  in  the  seeds. This  is  comparable  

to  our  results,  with  few  exceptions,  which  may be  

due  to  several  intrinsic  or  extrinsic  factors  including  

climatic  conditions  related  to  the  collection  area,  

cultural  practices,  storage  conditions  and  stages  of  

plant  development  at  harvest  time  [31]. The results of 

[32] confirmed the same results that we obtained in this 

study which showed that  P. crispum phytochemical 

screening aerial parts indicated the presence of primary 

and secondary metabolites, where alkaloid, 

carbohydrate, phenolic compound, tannins, flavonoids, 

proteins, amino acids and saponins were detected. The 

two major phenolic compounds extracted from parsley 

flakes were identified as apiin and malonyl-apiin [33]. 

Determination of Flavonoids and Phenolics using 

HPLC 

        Catechin, chlorogenic acid, and rutin were found in 

all 70 % ethanolic extracts of plants, according to HPLC 

analysis. Except for A. graveolens, all plants contained 

apigenin. Caffeic acid was exclusively found in D. 

tortuosa. All extracts were devoid of gallic acid and 

hesperidin. As stated in table (2), quercetin was found in 

D. syrticus, and A. graveolens, kampferol was found 

only in D. syrticus, and ellagic acid was found in D. 

syrticus and P. crispum (Table 2). The data obtained are 

in line with those reported by [34], which revealed that, 

the highest content of phenolic compounds was found in 

aboveground part of dill (1399.8 mg GAE/100 g of dray 

plant material) from Latvia [34]. Also, [35] showed that, 

in dill sample from Pakistan, the total polyphenols 

content was 2970 mg GAE/100g). Higher values (19000 

mgGAE/100 g) have been reported by [36] in Iranian 

dill. Parsley is considered as one of the most common 

culinary herbs consumed globally and one of the richest 

sources of commonly occurring phenolic aglycone, 

apigenin. In accordance, [37] found that, apigenin was 

previously identified from parsley extract. Our findings 

are in agreement with [38] who did not detect quercetin 

in the parsley extract. Data of the present study also 

disagreed with the data obtained by [39] who 

demonstrated the presence of just two phenolic 

compounds namely, gallic acid and  caffieic acid when 

parsley aqueous methanolic extract was analysed by 

HPLC. Flavonoids, phenylpropanoids, terpenoids, 

unsaturated sterols and coumarins are chemical 

constituents which have been previously characterized 

from D. tortuosa [40]. In our study we found that, D. 

syrticus had a significant content of flavonoids and this 

is in line with [41] who showed that, the methanolic 

extract of D. crinitus was found to be richer in 

flavonoids.  

Table (1)  Percentages of total Flavonoids and total Phenol in the tested plants. 

Plant species Phenol    Flavonoids ( ) 

Deverra tortuosa 7.817 0.960 

Daucus syrticus 7.983 0.962 

Anethum graveolens 8.575 0.955 

Petroselinum crispum 8.333 0.975 

Table (2) Percentages of Flavonoids and Phenolics using HPLC (mg/mL). 

 

Plant 

species 

 

Phenolic acids Flavonoids 

Catechin Chlorogenic 

acid 

Caffeic acid Ellagic 

acid 

Rutin Quercetin Kampferol Apigenin 

D. tortuosa 0.50 2.02 5.94 ND 6.29 ND ND 0.20 

D. syrticus 0.005 1.02 ND 0.17 0.57 0.22 0.10 0.16 

A. graveolens 0.06 19.76 ND ND 3.97 0.30 ND ND 

P. crispum 0.25 8.93 ND 10.97 45.67 ND ND 0.92 

ND: Not detected 
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Antimicrobial Activity 

The effect of 70 % ethanol extract of each plant on 

bacterial and fungal inhibition was investigated. The 

presence of inhibition zone diameter (mm) was used to 

determine the antimicrobial activity. The four extracts 

had no effect on Aspergillus fumigates and 

Staphylococcus aureus, while the extract of A. 

graveolens had no effect on Proteus vulgaris, according 

to the findings in table (3). The extract of D. syrticus 

produced the best results on Escherichia coli and 

Proteus vulgaris. The extracts of D. tortuosa and A. 

graveolens demonstrated the best effects on Bacillus 

subtilis and Candida albicans, respectively. P. crispum 

produced the best effect on Bacillus subtilis also. 

Shan et al. (2007) [42] reported that, 46 extracts 

from dietary spices and medicinal herbs exhibited 

antibacterial activity against foodborne pathogenic 

bacteria. The methanolic extract of P. crispum and 

Coriandrum sativum stems showed strong antioxidant 

activities in terms of radical scavenging and the iron-

induced linoleic model system [43].  

Parsley is known for its antimicrobial [44], and 

antioxidant [45] effects. In this study, the extract of P. 

crispum showed a good effect on  B. subtilis and E. coli 

(12 & 8 mm, respectively) and this could be confirmed 

by the study of [43] who determined the antioxidant and 

antibacterial effects of parsley leaves and stems on 

methanol and water extracts. Methanol-derived leaf 

extracts exhibited significantly greater radical-

scavenging activity towards both lipid and water-soluble 

radicals. Bacterial cell damage might result in significant 

inhibition of growth of B. subtilis and E. coli. 

The antibacterial properties of the essential oil 

fraction (EOF) of A. graveolens against E. faecalis, K. 

pneumoniae, S. aureus, S. epidermidis and S. typhi 

varied from moderate to weak compared with 

streptomycin, while E. coli and P. aeruginosa were not 

sensitive to the EOF. On the other hand, the deodorized 

hot water fraction of A. graveolens and the methanol 

fraction of A. graveolens did not exhibit any 

antibacterial activities against the tested bacteria.  The 

antibacterial activity of the essential oil of A. 

graveolense might be related to carvone, which is the 

major component according to the findings of [46]. 

Shahat et al. (2008)  [47] reported that, the major 

component of the Enterolobium contortisiliquum oil was 

carvone, which could exhibit the growth inhibition of 

Gram positive bacteria (B. subtilis,  B. cereus, S. aureus 

and Micrococcus luteus) and Gram negative bacteria (K. 

pneumoniae and Serratia marcescencs). In a previous 

study by [48], the growth rate of  E. coli,  Streptococcus 

thermophilus and Lactococcus lactis decreased with 

increasing concentrations of carvone, which suggests 

that, it acts by disturbing the metabolic energy status of 

the bacterial cells. 

Parsley is known to have different bioactive 

phytomolecules such as tocopherol, flavonoids, apiole, 

phenyl propanoids, furano coumarins, terpenoids and 

carotenoids [49]. Different bioactive flavonoids i.e. 

apiin, apigenin, 6-acetylapiin and kaempferol 3-O-β-D-

glucopyranoside were isolated from aerial parts of P. 

crispum [50], whole parts of the plant produce the 

essential oil particularly its seeds [51]. Myristicin and 

apiole are the two main components of P. crispum 

essential oil which are responsible for its antioxidant 

activity [52]. Antimicrobial activity of parsley against 

wide board of microorganisms was well postulated for 

its essential oil or different organic solvent extracts [53]. 

Our findings agreed with those of [54, 55] who stated 

that, the antibacterial activities of parsley against various 

strains have already been reported for the essential oils 

of the species, whereas [56] disagreed with our findings, 

stating that the effectiveness against Mucor species, 

Aspergillus flavus, and Candida albicans was 

documented. The natural extracts from this plant contain 

a variety of phenolic derivatives and essential oils with 

power inhibittion effect against bacteria [57]. In our 

results, we noticed that, E. coli and Proteus vulgaris 

which is a bacterium to negative Gram, showed less 

sensitivity (8 &10 mm, respectively) to the action of the 

parsley extract of the, contrary to bacteria that was Gram 

positive Bacillus subtilis (12 mm). This result is 

supported by the variation of the results by the different 

composition and the cellular structure of bacteria to 

Gram positive and Gram negative bacteria, because and 

according to [58], the Gram negative bacterial cells 

contain a wall rich in lipids and a double membrane 

equipped with a died plasmic space. This confers its 

degree of protection against the constituents of the 

essential oil. So, we supposed that E. coli inhibition 

requires high concentrations of essential oil. 

The findings of Fayed et al. (2021) [59] exhibited 

that, the EO of D. tortuosa had significant antimicrobial 

potentialities against five Gram-negative bacterial strains 

Escherichia coli ATCC25922, Listeria monocytogenes 

ATCC35152, Pseudomonas aeruginosa ATCC15442, 

Salmonella typhi ATCC1408, and Streptococcus 

epidermis ATCC12228, three Gram-negative bacterial 

strains Bacillus subtilis ATCC6633, Entrobacter 

cloeoae ATCC13047, and Staphylococcus aureus 

ATCC23235, and one fungi (Candida albicans 

ATCC10321). These promising results were consistent 

with our findings. 

Daucus syrticus had an effect on Gram (+) and 

Gram (-) bacteria but had no effect on fungi. These 

results are in accordance with the result of [60] who 

recorded that, the methanolic extract of Daucus syrticus 

had great activity against Gram (-), Gram (+) bacteria 

but our result disagreed with him because he recoded 

that, the extract had a low activity against yeast and 

fungi. He also noticed that, luteolin exhibited activity 
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against A. niger and E. coli, while Diosmetin-7-O- 

glucoside gave activity against B. subtillis only, and this 

low activity may be due to lake of free OH groups. Cho 

et al. (2008) [19] demonstrated that, the Daucus carota 

had both antibacterial and antifungal activities. Abd Alla 

et al. (2013) [60] cleared that, the volatile oil of D. 

syrticus exhibited the highest activity against B. subtilis 

and the fatty acids against E. coli; the petroleum ether 

extract had a moderate activity against Gram negative 

and Gram positive bacteria and yeasts, but had no effect 

on A. niger, and these results agree with ours, and also 

they noticed that the acetone-insoluble extract had a 

remarkable effect against Gram negative and Gram 

positive bacteria, yeasts and fungi used and  the fatty 

acid fraction had high activity against Gram negative 

and Gram positive bacteria, with a moderate effect on 

yeasts and fungi. 

 

Table (3) Antibacterial and Antifungal Activity of Plants. 

 

 

Microorganism 

Plant  

Control 

 

Deverra 

tortuosa 

 

Daucus 

syrticus 

Anethum 

graveolens 

Petroselinum 

crispum 

inhibition zone diameter (mm) 

Fungi 

Aspergillus fumigates 

(RCMB 002008) 

ND ND ND ND 17 

Candida albicans 

RCMB 005003 (1) ATCC0231 

8 13 14 9 20 

Gram positive bateria 

Staphylococcus aureus 

(ATCC 25923) 

ND ND ND ND 24 

Bacillus subtilis 

RCMB 015 (1) NRRL B-543 

20 15 15 12 26 

Gram neagative bateria 

Escherichia coli 

(ATCC 25922) 

9 10 9 8 30 

Proteus vulgaris 

RCMB 004 (1) ATCC 13315 

11 12 ND 10 25 

ND: Not detected. 

 

Table (4) Antioxidant Activity of the Tested Plants (  . 

 

Plant 

species 

 

Chloroform (ppm) Ethyl acetate (ppm) 

1000 800 600 400 200 1000 800 600 400 200 

D. tortuosa 22.13 35.69 35.76 11.55 20.38 43.15 5.91 6.10 9.86 22.71 

D.syrticus 14.34 14.73 2.40 22.52 22.13 49.19 4.35 18.56 16.22 25.05 

A.graveolens 13.69 26.35 30.24 6.16 24.08 48.02 22.26 72.87 61 70.15 

P. crispum 1.82 16.22 10.19 0.45 25.44 14.54 46.40 78.33 11.36 32.77 

Table (4) Continued . 

 Alcohol (70 ) (ppm) Water (ppm) 

 1000 800 600 400 200 1000 800 600 400 200 

D. tortuosa 7.33 34.91 25.37 6.10 33.94 56.52 13.30 61.97 53.60 42.12 

D.syrticus 69.05 78.72 46.40 7.46 3.18 51.65 59.83 96.04 60.61 1.82 

A.graveolens 62.04 10.58 4.35 12.91 69.37 24.98 69.95 83 7.27 2.79 

P. crispum 14.54 43.48 7.27 14.86 3.05 20.51 3.18 14.93 9.21 7.33 
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4. Antioxidant Activity        

In the present study, the antioxidant activities of 

different extracts of the tested plants were investigated 

at different concentrations (Table 4). The highest 

antioxidant activities of both D. tortuosa and D. 

syrticus were observed at 600 ppm for chloroform, 

1000 ppm for ethyl acetate, 800 ppm for 70 % alcohol, 

and 600 ppm for water. Meanwhile, the highest levels 

of antioxidant activities of A. graveolens were reported 

at 400 ppm for chloroform, 600 ppm for ethyl acetate, 

200 ppm for 70 % alcohol, and 800 ppm for water. 

The highest antioxidant activities of P. crispum were 

noticed at 200 ppm for chloroform, 600 ppm for ethyl 

acetate, 800 ppm for 70 % alcohol, and 1000 ppm for 

water. Such increased antioxidant activities might be 

due to the presence of higher concentrations of 

phenolic compounds (including phenols and 

flavonoids).  

In this regard, the extracts of D. tortuosa have 

been previously shown to exhibit high antioxidants 

activities (IC50 = 64.8 102 μg/mL). 

In addition, dill leaf and seed extracts were used 

for comparison. In all assays, the flower extract 

showed higher antioxidant activity than the leaf and 

seed extracts. With regard to various fractions of the 

flower extract, the sequence for antioxidant activity 

was ethyl acetate fraction > ethanol fraction > original 

flower extract > n-hexane fraction. Phenols including 

flavonoids and proanthocyanidins might be 

responsible for antioxidant abilities of the flower 

extract. Chlorogenic acid, myricetin, and 3,3’,4′,5,7-

pentahydoxyflavan (4 → 8)- 3,3′,4′,5,7-

pentahydoxyflavan were observed to be the major 

phenolic acids, flavonoids, and proanthocyanidin, 

respectively, in the dill flower extract [61].  

Using the 2,2,1-diphenyl-1-picrylhydrazyl 

(DPPH) radical scavenging and potassium 

ferricyanide-ferric chloride assay, [62] reported that, 

essential oils extracted from parsley flowers by 

hydrodistillation exhibited antioxidant activity at 500, 

1000, 2000 and 5000 mg/mL with the highest 

concentration exhibiting inhibition of DPPH radical at 

64.28% and ferric reducing power of 0.93 mmol/L 

Trolox. [63] by means of the ferric reducing ability of 

plasma (FRAP), lipid peroxidation and 

spectrophotometry (high performance liquid 

chromatography (HPLC) and bicinchoninic acid kit 

assay reported that, aqueous extracts of P. crispum 

leaves and its isolated flavonoids (quercetin and 

kaempferol) at a concentration of 5 mg/g significantly 

(p<0.001) increased the total antioxidant capacity and 

decreased malondialdehyde concentration in 

hyperuricemic rats. Leaf and stem aqueous and 

methanol extracts of P. crispum have been identified 

to possess antioxidant activity in vitro via the DPPH 

radical-scavenging, ion-chelating and hydroxyl radical 

assays [43]. 

 

 

  

Methanol-derived leaf extracts exhibited 

significantly greater radical-scavenging activity 

towards both lipid-and water-soluble radicals, which 

was attributed to the total phenolic content. Ferrous 

ion-chelating activity was significantly greater in the 

stem methanol extracts. Using the Folin-Ciocalteu 

assay, [64] reported that wheat pasta fortified with 

powdered P. crispum leaves [1 to 4% (w/w)] exhibited 

antioxidant activity in vitro. Essential oil from seeds of 

P. crispum exhibited antioxidant activity using beta-

carotene bleaching, DPPH free radical scavenging and 

Fe
2+

- metal chelating assays. The EC50 values of the b-

carotene bleaching assay and DPPH free radical 

scavenging assay of the crude P. crispum oil dissolved 

in methanol were 5.12 and 80.21 mg/mL, respectively 

[52]. 

Other species of Daucus, such as D. gracilis and 

D. carota, have shown high anti-oxidative activities 

that might be related to their phenolic content [65].   

 

5. Conclusion  

Based on the above results, it could be concluded 

that the tested plants have moderate antimicrobial, as 

well as potent antioxidant activities, which 

consequently could support their nutritive and health 

promoting values.  
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Fig. (1) HPLC of total Phenolics and Flavonoid compounds of D. tortuosa. 

 

 
 

Fig. (2) HPLC of Phenolics and Flavonoids of D. syrticus. 

 
 

Fig. (3) HPLC of Phenolics and Flavonoid compounds of A. graveolens. 
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Fig. (4) HPLC of total Phenolics and Flavonoid compounds of P. crispum. 
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