[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-16 ]

[ DOR: 20.1001.1.24236330.1403.11.2.4.6 ]

[ DOI: 10.22034/nbr.11.2.45 ]

Research Article g5 Al

Nova Biologica Reperta 11(2): 45-56 (2024) ) pole 5o rgh el
. ) (\\C’V)&?‘_JWO Sl ¥ o)les V) al>

Print ISSN: 2423-6330/0nline ISSN: 2476-7115 s fasls o Lo

https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.22034/NBR.11.2.45 9057 ORI =)

(Anthriscus nemorosa) isg g pir> olS diy ) (wilw! (ool cuS 35 (o) y

92U olS (U 3eled )50 Cluogas (B p ol Floll 15U 9
Y. & A R Y . . ) . .
Oleso JLAS! yguaio 9 0usS g5 (coudl pl 0yl o 0 105 (698 5 (G0
‘Olﬁ‘ dels 9 9> c;L..a Lgéﬁ)lf —Golr- oKisls ‘d,..]a égL‘.A 9 L;)‘)gL.iS 09;‘, ‘QL&‘ ‘J.,go)l ‘ksl,,.‘vo)‘éim olKasls ‘f}l“- saSiizsls ‘wtww) 05151
Ol ety (LS olzils (gl 0aSails  awliiiun ) 09,5 " ol nl S5
razavi694@gmail.com . ses, (sae S 1Li e Jodume

ool pU L iy (6 oS ol ploand s e (OIS gz (g3l slb s, 5] 2 1S o 455 3 Sl el ezl oSy
olS (ol gl iy Bebid ) )0 gy (o (g Djgeo 4 HeiS ek g )f Glo Cand 55 g Cenl b iz 00lsils 4 3late #LS Anthriscus nemorosa
odal s 4y uilal (85 18 6.5 uilul 5,50 (Hydro-distillation) T L jlais by, 4 ol ;o od Sis 5l a9 0 (65 goz JBlS oliw 0 5
AV a5 as ololid oS 5 OF oS cpl Guilul 10 .08 555 (GC/MS) o)z (i il & o (31,5 53lag,S 3 (GC) (535 31,5 5log S olfiws aliwg 4
(9o, Elemicin (54/12 (s_o,s Heptane (98/12 (s_s,oMyristicin (92/16 Jols aisS ol (wilol ol LS 50 Jals |y il JS 51 a0
b o o9 AL NEMOT0Sa iy, (wilel Lol LS 5 L SluS 5 ol g dsgs (a0 Beta-Eudesmo (50/12 (o ,s Gamma-Terpinene (50/12
O 6lo o)las SISl (gl ad ol LSS ez o ol )b &g otale)] olS cpl Sl Sl oy (6l aiitls (sl aladle BB &glis
Lactuca sativa ) sals oL g9, s oS ool i, Goid (choo y o5 (cho Vg /) eofo ) /o) e gl e lale L) (Joiline g (Slieg IS (60 o S35
3 H35e ol ojlas g aiiils sals ax ddy ) 0, 5 az 4Bl o, (5 ailsz o0 sle ddlse (g9, p (SHlo5L il o las aw » aS ols lis (Lvar.capitata

Sl 92l Az WBle w5 (J5 lex p 65 Gl FHIL Sl 990 sla clale seles

58lS" (o, i b ¢ 35 Al oy g (6 phaz (Sl T 31 ¢ il oS solg

Investigating the chemical composition of Anthriscus nemorosa root
essential oil and its allelopathic effect on some morphological

characteristics of lettuce
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Abstract. Using the allelopathic properties of certain plant species can reduce the use of chemical pesticides. Anthriscus
nemorosa, an aromatic plant from the Apiaceae family, grows naturally in western and northern Iran. This study aimed to
investigate the biochemical and allelopathic properties of A. nemorosa, which had not been previously studied in Iran. Roots
were collected from Khalkhal county, dried in the shade, and essential oil was extracted via hydro-distillation. GC and GC-
MS analysis identified 52 compounds, accounting for 80.21% of the total oil. Major constituents included Myristicin
(16.92%), Heptane (12.98%), Elemicin (12.54%), Gamma-Terpinene (12.50%), Decane (3.08%), Beta-Eudesmol (2.95%),
and Beta-phellandrene (2.52%), differing significantly from A. nemorosa in Serbia. To assess allelopathic effects, a factorial
experiment with four replications was conducted. The effects of n-hexane, dichloromethane, and methanolic extracts (0,
0.001, 0.01, 0.1, and 1 mg/ml) on lettuce (Lactuca sativa L. var. capitata) were examined. All extracts inhibited germination,
shootlet, and rootlet growth, with hexane extract showing the strongest inhibitory effect at all concentrations.
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Table 1. Composition of essential oil of Anthriscus nemorosa from Ardabil of Iran

Compounds Rt RI Content

%
Artemisia triene 5.68 927 0.09
Santolina triene 26.77 | 962 0.21
Sabinene 6.23 970 0.23
Beta-pinene 6.30 979 0.24
Beta-myrcene 6.52 991 0.63
Beta-phellandrene 7.28 1023 | 2.52
Alpha-phellandrene | 5.37 1030 | 0.21
Gamma-terpinene 5.53 1060 | 12.50
1-octanol 8.03 1075 | 0.22
Nonanal 8.81 1106 | 0.41
Camphor 8.69 1146 | 0.85
Benzenepropanal 5.88 1164 | 0.05
Iso pulegone 12,50 | 1177 | 0.11
Heptanal 4.89 1190 | 0.55
Dodecane 11.41 | 1200 | 1.02
Geraniol 13.26 | 1253 | 0.19
2-Decenal,(E) 1355 | 1285 | 0.39
2,4-ecadienal,(E,E) 15.80 | 1377 | 0.12
Alpha-Gurjunene 25.02 | 1410 | 0.33
Guaiol 24.63 | 1440 | 1.58
(+)-Aromadendrene | 26.72 | 1441 | 0.11
Alpha-Muurolene 21.95 | 1488 | 0.09
+Calarene 2554 | 1499 | 0.59
(-)-alpha-selinene 25.46 | 1502 | 0.83
Elemicin 23.62 | 1529 | 12.54
I(—?;asr:))i/-caryophyll—B(lS)— 2641 | 1584 | 0.09
ene-4,12-epoxide

salol o lailewl (550850 LasLs R
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Beta-Eudesmol 2482 | 1651 | 2.95
Iso pinocarveol 9.74 1675 | 0.08
Patchoulane 21.48 | 1968 | 0.50
Phytol 32.06 | 2125 | 0.03
Heptane 3.36 ND 12.98
Decane 6.69 ND 3.08
Octanal 6.75 ND 1.48
2-Octenal,(E) 7.80 ND 0.04
2-Nonanone 8.52 ND 0.46
Caprylic acid 10.66 | ND 0.37
m-Cymene 12.77 | ND 0.09
Geranial 13.93 | ND 0.28
Lilac aldehyde C 16.77 | ND 0.14
Decanoic acid 17.82 | ND 0.13
Tetradecane 18.85 | ND 0.36
Caryophyllene 19.51 | ND 0.19
Gamma.Decalactone | 20.97 | ND 0.09
Cyclododecane 21.16 | ND 0.84
Myristicin 22.68 | ND 16.92
10-epi-gamma 25.18 | ND 1.09
eudesmol

Hedycaryol 26.26 | ND 0.21
Phthalic acid 30.30 | ND 0.72
Hexadecan-1-ol 30.40 | ND 0.03
Pentanoic 30.65 | ND 0.04
acid,heptadecyl

ester

Palmitic acid 31.12 | ND 0.03
Falcarinol 31.63 | ND

ods oamlive (5,l85L e :Rt
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Table 2. The variance analysis of Allelopathy tests of n-hexane, dichloromethane and methanolic extracts of
Anthriscus nemorosa root on some morphological characteristics of lettuce

Source | df Shootlet length Rootlet length Germination percentage
s of
change
conce | 4 N- dichloro | methanol N- | dichloro | methanol N- dichloro methanol
ntratio hexan methane hexan | methane hexan | methane
n
Mean 1.157" 0.934™ 0.011m 1.412* 6.19™ 242" 0.001 | 0.0001" 0.0001"
square ns
Error | 15 0.011 0.020 0.027 0.151 0.195 0.106 0.000 0.001 0.001
1

. . . . ... NS
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and ™ Significant and not Significant at 0.01 probability level ™
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Figures 1. The effects of different concentrations of n-hexane extract of Anthriscus nemorosa root on the growth of
shoot and root of lettuce plant. The means with the same letter in each column are not significantly different according

to Duncan's test.
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Figures 2. The effects of different concentrations of dichloromethane extract of Anthriscus nemorosa root on the

growth of shoot and root of lettuce plant. The means with the same letter in each column are not significantly different
according to Duncan's test.
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to Duncan's test.
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Figures 4. The effect of different concentrations of extract (n-hexane, dichloromethane and methanol) of Anthriscus
nemorosa root on average germination of seed of lettuce. The means with the same letter in each column are not

significantly different according to Duncan's test.
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Figures 5. The petri dishes representing the effects of different extract of Anthriscus nemorosa root on average
germination of seed of lettuce.

Aol ay) Jolie 5 (Slieg)lS 60 (SIS ol la
olS aiy, SIi%e ol o)lac a5 ca ol nemorosa

shls md Aw e )8 LoV cdile 5 AL nemorosa
23 Sl55 e 5 005 (8 Slgll b (S ol
G5 e a5l (s5,slaS el s s,
SR eolial 990 0aisS oo plore 4 (b Liia b (oo

=

SO S

Al (eilel odss JSis olge aizs ol gl ulal 5
sle S plo b ol & slyls A nemorosa o3
5l Sslae Jdo 4y sl (Sow aS 59 Anthriscus o>
oz Sl 5o Sl g pilin (Slo e )0 Sglas alox
il oS (6591 gex Uome (So3glsST Ll 5 olS (5]
(s alyz (59, oad plowl Sbglll o) Gubo (puizen
olas jl Cdale ez jo 9alS )4y ax aBls g ax ady; W)

54/0¥


http://dx.doi.org/10.22034/nbr.11.2.45
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.4.6
https://c4i2016.khu.ac.ir/nbr/article-1-3670-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-16 ]

[ DOR: 20.1001.1.24236330.1403.11.2.4.6 ]

[ DOI: 10.22034/nbr.11.2.45 ]

Nova Biologica Reperta 11(2): 45-56 (2024)

OB Y) FO-0F ¥ o)lads V) ale o iy psle 15 cgi sloazily

REFERENCES

Alipour, N., mahdavi, K., mahmoudi, J. &
ghelichnia, H. 2015. Investigation into the
Effect of Environmental Conditions on the
Quality and Quantity of Essential Qil of Stachys
laxa. Journal of Plant Research -lranian Journal
of Biology 28(3): 561-572.

Alavi Dehkharghani, N., Nemati, S. & Zargarian,
S. 2023. Allelopathic Effects of Chinaberry, Silk
Tree and Iranian Pine on some Growth Traits of
Lolium prene and Festuca arundinaceae. Journal
Of Horticultural Science 37(1): 47-62.

Bagci, E., Aydin, E., Ungureanu, E. and Hritcu,
L. 2016. Anthriscus nemorosa essential oil
inhalation prevents memory impairment, anxiety
and depression in scopolamine-treated rats.
Biomed Pharmacothe 84:1313-1320.

Bos, R., Koulman, A., Woerdenbag, H. J., Quax,
W. J., Pras, N. 2002. Volatile componentsfrom
Anthriscus sylvestris (L.) Hoffm. Journal of
Chromatography A 966: 233-238.

Dmitrovi-c, S., Simonovi ¢, A., Miti_c, N,
Savi_c¢, J., Cingel, A., Filipovic, B. &
Ninkovi_c,S. 2015. Hairy root exudates of
allelopathic weed Chenopodium murale L.
induce oxidative stress and down-regulate core
cell cycle genes in Arabidopsis and wheat
seedlings. Plant Growth Regulation 75: 65-82.

Gholami, H., Saharkhiz, M., Shirdel, M., Sartauvi,
K. & Mazareie, H. 2023. Eco-physiological,
Biochemical and Herbicidal Characteristics of
Lavandula stricta, Cassia obovata, Cocculus
pendulus and Solanum xanthocarpum. Journal
Of Horticultural Science 37(2): 391-407.

Haig, T. 2008. Allelochemicals in Plants. Springer
New York. 63-104.

Hassan Maleki, L., Norouzi, Reza. & Shahi-
Gharahlar, Ali. 2020. Essential oil components,
phenolic content and antioxidant activity of
Anthriscus cerefolium and Anthriscus sylvestris
from Iran. Journal of Horticulture and
Postharveest research 3(2): 355-366.

Hasani, M. & Tadayon, M. R. 2023. Chicory weed
control (Cichorium intybus L.) With the
allopathic effect of Camelina plant residues
(Camelina sativa L.). Journal of Plant Research -
Iranian Journal of Biology 1: 1-22.

Jadhav, P. S., Malik, N. G. & Chavan, P. D. 1997.
Allelopathic effects of Ipomoea carnea subsp.
fistulosa on growth of wheat, rice, sorghum and
kidney bean. Allelopathy Journal 4(2):345-348.

55/060

Jeong, G. S., Kwon, O. K,, Park, B. Y., Oh, S. R,,
Ahn, K. S., Chang, M. J. & Lee, H. K. 2007.
Lignans and coumarins from the roots of
Anthriscus sylvestris and their increase of
caspase-3 activity in HL-60 cells. Biological and
Pharmaceutical Bulletin 30(7): 1340-1343.

Kozawa, M., Baba, K., Matsuyama, Y., Kido, T.,
Sakai, M. & Takemoto, T. 1982. Components
of the root of Anthriscus sylvestris HOFFM. 1.
Insecticidal activity. Chemical and
Pharmaceutical Bulletin 30(8): 2885-2888.

Lai, P.,, Rao, H. & Gao, Y. 2018. Chemical
composition,  cytotoxic, antimicrobial and
antioxidant activities of essential oil from
Anthriscus caucalis M. Bieb grown in China.
Records of Natural Products 12(3): 290-294.

Lalbiakdika, ., Lalnunmawia, F. &
Lalruatsanga, H. 2022. Allelopathic effect of
common weeds on germination and seedling
growth of rice in wetland paddy fields of
Mizoram, India. Plant, Soil and Environment 68
(8): 393-400.

Lambers, H., Cahpin, S.F. & Pons, L.T. 1998.
Plant physiological ecology springer. Verlag,
Berlin Germany: 540.

Lim, Y. H., Leem, M. J., Shin, D. H., Chang, H.
B., Hong, S. W.,, Moon, E. Y., Lee, D. K,
Yoon, S. J., & Woo, W. S. 1999. Cytotoxic
constituents from the roots of Anthriscus
sylvestris. Archives of Pharmacal Research
22(2): 208-212.

Lyytinen, A. & Lindstrém, L. 2019. Responses of
a native plant species from invaded and
uninvaded areas to allelopathic effects of an
invader. Ecology and Evolution 9(10): 6116-
6123.

Mohammaddoust, H.R. & Tolikov, A.M. 2005.
The allelopathic effect of three weeds on seed
germination of rye and barley. Izvestia UAMT.
4:40-46. (In Russian).

Nickavar, B., Mojab, F. & Mojahedi, A. 2009.
Composition of the essential oil from Anthriscus
nemorosa. Chemistry of Natural Compounds,
45(3): 443-444.

Noghondar, M., Azizi, M., Taheri, P., & Sadeghi,
M. 2016. Phenolic changes and allelopathic
potential in different concentrations of
methanolic and ethanolic extracts from root and
shoot of Rumex turcomanicus Czerep. on lettuce
(Lactuca sativa L.) seedling. Iranian Journal of


http://dx.doi.org/10.22034/nbr.11.2.45
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.4.6
https://c4i2016.khu.ac.ir/nbr/article-1-3670-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-06-16 ]

[ DOR: 20.1001.1.24236330.1403.11.2.4.6 ]

[ DOI: 10.22034/nbr.11.2.45 ]

Razavi et al. Chemical composition of Anthriscus nemorosa root

g Gz olS ady ) olend oS 50 See 5 550,

~ Medicinal and Aromatic Plants Research 31(6):
919-930.

Norouzi, R. & Norouzi, M. 2018. Chemical
composition variability of essential oils in
different parts of the spice plant Heracleum
rawianum during ontogenesis. Journal of
Essential OilBearing Plants 21: 1166-1175.

Ortega, R. C., NUfez, A. L. & Anaya, A. L. 2007.
Allelochemical stress can trigger oxidative

damage in receptor plants. Plant signal behavior
2(4): 269-270.

Pavlovi¢, M., Petrovié, S., Milenkovi¢, M.,
Couladis, M., Tzakou, O. & Niketi¢, M. 2011.
Chemical composition and antimicrobial activity
of Anthriscus nemorosa root essential
oil. Natural product communications 6(2): 271-
273.

Ramezani, S., Rasouli, F., & Solaimani, B. 2009.
Changes in essential oil content of coriander
(Coriandrum sativum L.) aerial parts during four
phonological stages in Iran. Journal of Essential
Oil Bearing Plants, 12(6), 683-689.

Razavi, S. M. 2011. Plant coumarins as allelopathic
agents. International Journal of Biological
Chemistry 5(1): 86-90.

Razavi, S. M. & hosseinzadeh, H. 2017.
Investigation on effects of Xantothoxin as an
allochemical on some Physiological and
biochimical aspects of Lettuce. Journal of Plant
Research (Iranian Journal of Biology 30(3): 581-
590.

Razavi, S. M., Rohim, F. & Hosseinzadeh, H.
2017. Investigation effects of chalcone on lettuce
from some Physiological and biochemical
aspects. Plant Process and Function 6 (21) :291-
300.

Razavi, S.M., Zarrini, G., Zahri, S. & S.

Mohammadi. 2010. Biological activity of Prangos

uloptera DC. roots, a medicinal plant from Iran.

Natural Product Research 24: 797-803.

Rice, L.E. 1984. 2 nd ed. NewYork: Academic

Press.

*kkkk

How to cite this article:

Simandi, B. & Oszagyan, M. 1996. Comparison of
the volatile composition of chervil oil obtained
by hydrodistillation and supercritical fluid
extraction. Journal of Essential Oil Research 8:
305-306

Vyvyan, J. R. 2002. Allelochemicals as leads for
new herbicides and agrochemicals. Tetrahedron
58: 1631-1636.

Willis, R. J. 2007. The History of Allelopathy.
Springer Netherlands. P 320.

Naeini, S., Delazar, A. & Asnaashari, S. 2017.
Phytochemical analysis of essential oil of
Anthriscus nemorosa and evaluation of
antioxidant and anti-malarial activity. Research
Journal of Pharmacognosy 4: 42-42.

Nickavar, B., Mojab, F. & Mojahedi, A. 2009.
Composition of the essential oil from Anthriscus
nemorosa. Chemistry of Natural Compounds
45, 443-444,

Macro, J.A. & Barbera, O. 1990. Natural products
from the genus Artemisia L. Studies in journal of
Natural Products Chemistry 7: 201- 264.

Lydon, J.R., Rele, T. & Chen, P.K
1997. Allelopathic activity of annual ormwood
(Artemisia annua) and the role artemisinin.
Advances in Weed Science. 45:807-811.

Chauvel, B., Guillemin, J. P., Gasquez, J. &
Gauvrit, C. 2012. History of chemical weeding
from 1944 to 2011 in France: changes and
evolution of herbicide molecules. Crop
Protection 42: 320-326.

Gershenzon, J. 2002. Secondary metabolites and
plant defense. Plant Physiology, 3rd Ed. (eds.
Taiz, L., Zeiger, E.) 283-308.

Inderjit Malik, A.U. 2002. Can Kalmia angustifulia
interference to black spruce (Picea mariana) be
explained by allelopathy? Forest Ecology and
management 160: 75-84.

Vasilakoglou, ., Dhima, K. &
Eleftherohorinos, 1. 2005. Allelopathic Potential of
Bermudagrass and Johnsongrass and Their
Interfrence with Cotton and Corn. Agronomy
Journal 97: 303-313

Razavi, SM, Dalir, N, Ebrahimi- Nokandeh, S, Afshar-Mohammadian, M. 2024. Investigating the chemical composition of
Anthriscus nemorosa root essential oil and its allelopathic effect on some morphological characteristics of lettuce. . Nova

Biologica Reperta 11: 45-56. (In Persian).

snemorosa) (Anthriscus o>y g ez olS ady; Guilul glowd oS5 cuyp ATV o cybdosmo HLASI g . o 0aiS'ss ol pl .yl o o 550,

FO-0F N g psle 10 (g laaidly . 5alS oLS  So3el5 00 Sliogas (S p p ol (Sl LG

56/b%


https://link.springer.com/journal/10600
http://dx.doi.org/10.22034/nbr.11.2.45
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.4.6
https://c4i2016.khu.ac.ir/nbr/article-1-3670-fa.html
http://www.tcpdf.org

