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Extended Abstract

Introduction and Objective: Coriandrum sativum L. is a medicinal, aromatic, annual plant of
the Apiaceae family. The seeds and vegetative body of this plant contain essential oil that is
used in cosmetics, health, chocolate and soft drinks. It has shown antispasmodic, antidiarrheal,

antioxidant, and antimicrobial properties. The basic requirement for plant breeding programs is
a diverse germplasm that provides necessary facilities for breeding species with desirable
features. Therefore, accurate identification of genotypes is considered as a prerequisite in this
manner. The morphological and phytochemical characteristics are the important traits that have
been used for diversity research.

Material and Methods: In order to evaluate genetic diversity of coriander based on

morphological, antioxidant and physiological traits, 12 coriander accessions were collected from
different parts of the country. This experiment was conducted based on a randomized complete
block design with three replications in research farm of University of Mohaghegh Ardabili in
April 2020. The morphological and antioxidant traits were studied also the seeds of accession
were dried in the shade. The 50 g of dried seeds of different accessions were exposed to hydro-
distillation to extract the essential oil by Clevenger apparatus for 3 hours. The essential oils
were kept in the dark condition at 4 °C, and then 1 pl of them were injected into a Thermoquest-
Finnigan GC-MS to determine the type of the constituents. The compositions were identified
based on the comparison of mass spectra and NIST and Wiley libraries.

Results: The Results of morphological, antioxidant and physiological studies showed that the

mashhad accession had the highest leaf area (2.8 cm?), fresh and dry weight of aerial part of
plants (4.52 and 0.56 g respectively) and leaf fresh weight. The meshkinshahr and mianeh had
the highest antioxidant activity.

The Results of physiological studies showed that the essential oil compounds were high variable
and mashhad accessions were best in Butanoic acid (2.56 %), Limonene (0.44 %), Linaloloxide
(1.7 %), Thymol (0.08 %),Geraniol (0.38 %),alpha.-Methyl-.alpha (0.54 %), Eicosane (0.16 %)
and Isophytol (0.2 %).

Correlation coefficients among traits showed that Isophytol had highest correlation with
Geraniol (0.98) and minimum correlation was observed between Camphor and Butanoic acid
(0.001). Factor analysis indicated that the five factors explained 100 of the variability among the
accessions. Cluster analysis based on Euclidean distance, divided the accessions into three
major groups. The results suggested that there is a considerable genetic variation among
coriander accessions.

Conclusion: Main purpose of this study was determination of morphological, antioxidant and

physiological diversity among coriander accessions in Iran. Significant differences were found
among the accessions in all of compounds that were measured.

Keywords: Cluster analysis, Coriander accessions, Correlation, Factor analysis, Genetic
diversity
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Table 3. Mean comparison of essential oil compound in coriander accessions

el A R Rt o e M R
0389 112 1.56¢ 192°  102' 004"  1b5de  0518g _ 006h  2.08b 1.36¢ 2.56a Butanoic acid
009%  007¢f 0.79b 0.06 &f 09 003%  0.lcd 0122c  005lef  1.06a 0g 0.09cde '\:Jiit,;gfaﬁﬂzl
6.32¢ 8.88¢ 0.76" 3559 1028°  05h  8.44b 8.44d 067h  102h 13.71a 4.47f alpha.-Pinene
2.46¢ 271¢ 0121 1261 078" 0041 362 3.20b 0.06i 0.16i 1.04g 1.68¢ beta.-Pinene
0.97¢ 0.54° 0.139 018°  0.93% 405"  0.73¢f 13¢ 54a 0.189 1.24¢ 0.24g beta.-Myrcene
1,049 7.68° 11080 243 2929 003"  1024ab 1395  0.054h  0.25h 6.65¢ 3.25¢ Benzene
021 038 0 0 0 004%  044a  03%bc  023b  0.12cde 0e 0.044e Limonene

0.2° 0.0 0.0 0479  027¢  03°  o0l2h  0277d  O4la  0.2h 0.36b 0.23¢ Octatriene
033« 022 0.36¢ 045¢  065° 0039 035 0.45¢ 004g 049 0.87a 061b  Furanmethanol
0.21¢ 0.72¢ of 127° 0669 0037  0.96c 0.28¢ 0.5 of 0.88¢ 172 Linaloloxide
0.39¢ 0.14" 0.23 0.34¢ 0i 005"  0.9g 053  0073i  03le 0j 046b  Bicyclohexene
0.34¢ 0 0.43 0 2565 0.03¢ 0e 046cd  003% 058 3.42a 0.05¢ Bicycloheptan
192¢  058¢ 381® 0.451 o 026 078 2572 035 508 oh 0.61ef Camphor
0.54¢ 0.15° 0.03% 0.459 o 085°  02le  0.73ab oh 0.05g oh 0.61b Borneol
1.18° 0,099 0351 o 0.66¢ on 043g  L05ab oh 0.47¢ 0.88b 0.06h Pyran
0754  0.24% 00 055¢  159b 0189  0.33f 10lc  0.26fg oh 2.13a 0.74d Decanal
0.02¢ 0.6 0 0 0 0.02¢ 0.8a 0.03¢ 0.03c oc 0c 0.08¢ Thymol
0.25" 0.02¢ 0 0.07¢ 0 0 o%e 0.34a Oe 0e 0e 0.1c iit)?:g/‘:;)t’é
0009%  0008¢  0009¢ 028" 0¢ 0.04¢ od od 006c  0.01d 0.06d 0.38a Geraniol

0 0009¢  0.03%  0.06% 0 0.09°  00le 0e 12a  0.05cde 0e 0.09 Butyne

0 0.01¢ 0.6® 003 0.84% 0 0.02¢ 0.06e oe 0.8ab 0.46¢ 0.04e Undecanone
0.049 o 03¢ 015° 0279 on 0.02h 0g oh 0.4a 0.36b 0.21e isopr’:)/lpe;/rlgrl]enol
0.07® 0 0 0.04¢ 0 0 0e 0.1a Oe 0e Oe 0.06¢ Pentenoic acid
0.01f of 0,01 018  042¢  045¢ of 0.02f 0.6a of 0.56b 0.24d Myrtenyl

acetate

0009 00069 09 04> 015  003¢ 0g 0.01fg  0.04e 0g 0.21c 0.54a alphil'gﬂzthyl'

09 0.02° 0.03¢ 0.12° 06 002" 002 0.03g Oe 0.05¢ 0g 0.16a Eicosane

i S (y905] 53 Mo )3 B Jlein] o )3 (6yl5 sime BT (Sl gt ym 40 S jide By b slo s Sibie
Means in each column followed by same letter(s) are not significantly different at 5% probability level by the Duncan’s test

5ankS oS slrodgs 1> Luilwl GluS 5 1Sl duslie =Y Jgd doll
Continued Table 3. Mean comparison of essential oil compound in coriander accessions

[ DOI: 10.61186/jcb.15.46.207 |

JodlS Hen o5 e sl )l o fyee Ol Jsal R Mo ol bS5
Kashmar Hamedan Karaj Mianeh Abadan Ardabil r Qom Bojnoord Esfahan Ahvaz Meshginshahr Mashhad (.x.a }.!)
0314 0.03hi 0.15*g 0.19*f 0.69*b 0*i 0.05h 0.42¢c 0i 0.2f 0.93a 0.26e Dodecanal
0.45b 0.03f 0.3d 0.09e 0.33d 0Og 0.05f 0.6a 0Og 0.4c 0.44b 0.12e Cgryophyller]e
Dichloroacetic
of 0.37a 0.01e 0.18b of of 0.1c of of 0.02d of 0.25ab acid
od 0.3b 0.07d od od 0.26b 0.4a 0.06d 0.29b 0.16¢ 0d 0.04d Tetracosane
0.04cd Oe 0.03de 0.22b 0.03de 0.03e of 0.06¢c 0.04de 0.05cd 0.05cd 0.3a Isophytol
h ’ . Caryophyllene
0.08d 0j 0.03g 0.04f 0.09¢ 0.02i 0j 0.11b 0.03h 0.05f 0.12a 0.06e oxide

A5 03 (p<0.05) (Sl (ol aals wix 9051 5l okl b jlo gine BB (glyls s, jo )3 S jidte g b sl
Means in each column followed by same letter(s) are not significantly different at 5% probability level by the Duncan’s test


http://dx.doi.org/10.61186/jcb.15.46.207
http://jcb.sanru.ac.ir/article-1-1404-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61186/jcb.15.46.207 |

YIY

5 4 5 (rlloon i

VE¥ bl /55 o)l oma 3l Jlo /ely; olalS oMol anliings,

S sodgs bl SIS (o (Stauron ol s ¥ Jgio
Table 4.Correlation coefficients among essential oil compounds of coriander accessions
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*and **: significant at 5% and 1% probability level, respectively.

Continued Table 4.Correlation coefficients among essential oil compounds of coriander accessions
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Table 5. Result of discriminant analysis to confirmation classification of coriander accessions
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Figure 1. Cluster analysis of C. sativum accessions based on ward method
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Table 6. The results of factor analysis for essential oil compounds of coriander accessions

Factors Jols Olaw
5 4 3 2 1 Traits
0.09 0.62 -0.15 0.72 0.17 Butanoic acid
-0.43 0.84 -0.15 -0.17 -0.11 Nitrophenyl piperazine
0.79 -0.12 0.004 -0.06 0.59 alpha.-Pinene
0.81 0.05 0.56 -0.01 -0.007 beta.-Pinene
-0.33 -0.76 -0.16 -0.34 -0.34 beta.-Myrcene
0.92 -0.01 -0.28 0.13 0.17 Benzene
0.83 0.04 0.27 -0.31 -0.34 D-Limonene
-0.33 -0.84 -0.03 0.09 0.3 Octatriene
0.08 0.24 -0.02 0.37 0.89 Furanmethanol
0.45 -0.09 0.03 0.85 0.2 Linaloloxide
-0.07 0.38 0.85 0.28 -0.09 Bicyclohexene
0.24 -0.12 -0.37 0.15 0.9 Bicycloheptan
-0.38 0.82 0.21 -0.3 -0.07 Camphor
0.14 0.03 0.92 0.34 0.02 Borneol
0.01 0.13 0.37 -0.5 0.76 Pyran
0.18 -0.36 0.01 0.05 0.91 Decanal
0.87 0.11 -0.16 -0.1 -0.4 Th?/mol
-0.007 -0.04 0.97 0.11 0.17 Ethylbutyl isobutyrate
-0.18 -0.1 0.17 0.95 -0.12 Geraniol
-0.45 -0.64 -0.23 -0.16 -0.51 Butyne
-0.37 0.66 -0.46 -0.16 0.4 Undecanone
-0.38 0.52 -0.34 0.19 0.64 Methy! isopropylphenol
-0.03 -0.04 0.97 0.17 0.14 Pentenoic acid
-0.31 -0.78 0.45 0.07 0.26 Myrtenyl acetate
0.09 -0.16 0.05 0.94 0.26 alpha.-Methyl-.alpha.
-0.17 0.15 0.07 0.93 -0.24 Eicosane
0.03 -0.09 -0.02 -0.01 0.99 Dodecanal
0.15 0.33 0.44 -0.37 0.72 Caryophyllene
0.21 0.1 0.12 0.94 -0.2 Dichloroacetic acid
0.35 -0.2 -0.39 0.27 -0.73 Tetracosane
0.24 -0.02 0.28 0.92 0.07 Isophytol
0.23 -0.11 0.35 0.07 0.89 Caryophyllene oxide
5.44 5.49 5.6 6.99 8.01 Eigen value
17.01 17.17 17.52 21.85 25.04 Total variance (%)
98.62 81.6 64.43 46.9 25.04 Cumulative variance (%)

5 Eicosan alpha.-Methyl-.alpha.Geraniol .Thymol
O SNued e cpyde sl 1y Isophytol
L Thymol esle 5 i esalie Geraniol 4 Isophytol
dlxﬁ? L Wby uLW s M/" . uL.S).» Y
09)5 2 931 )3 Ijme 09)5 dw 3 ) 54iiS slaodg 5
b pdle iaghy 5 9 ob & o gblie Joli Ly
P OlF o g OleSs odgi cuiS Lalys & pl 4 a2y

g9 a5 ol Ui Limgdh cpl ,d sdel Cund 4 mls

)3 292y et ol (Sl sbaodgi (> (Vb (S
Sy 0y 9 obS olS SS9 5 (g S 0 aw (s g
OLLS alads pdaws (g yiin g b odalie Ao (0355 )
04 L;:Lwl.w; u.a.{)l' Y'Y O 0 DOy )‘9.0:‘ 50393 L by).a
Oy Medie (50395 (bl (S (slaodg (bl
Linaloloxide.Limonene Butanoic acid ;..


http://dx.doi.org/10.61186/jcb.15.46.207
http://jcb.sanru.ac.ir/article-1-1404-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61186/jcb.15.46.207 |

b 4y 5 (rlloon i

vV# Sl 55iS slaodgs (S iy abendsid o (S5slsdyse £95 (2b5)

S ol i 5l el (Su) ga5 ) (ol SluS 5 5 Ady lime 50 odd odalie goi &5 €85 L
Copde p Slg o g Lles oo walyd |y e clalae 4 Cap & Cowl odg (S8 Jeloe 1 b daodgy bl

A3t 555 clagudly o) cblis 5 5 e Linlejl 5 3,Shes (lanl adlae &y L5 oy

&l

1. Adiguzel, A., H. Ozer, H. Kilic and B. Cetin. 2007. Screening of antimicrobial activity of essential oil
and methanol extract of Satureja hortensis on foodborne bacteria and fungi. Czech Journal of Food
Sciences, 25: 81-89.

2. Argolo, A., A. Sant'Ana, M. Pletsch and L. Coelho, 2004. Antioxidant activity of leaf extracts from
Bauhinia monandra. Bioresource Technology, 95(2): 229-233.

3. Azaz D., F. Demirci, F. Satil, M. Kurkcuoglu, K. Husnu and K. Baserc. 2005. In vitro Antimicrobial
activity and chemical composition of some satureja essential oils. Flavour and Fragrance Journal,
20(6): 587-591.

4. Azizi, A., H. Ardalani and B. Honermeier. 2016. Statistical analysis of the associations between
phenolic monoterpenes and molecular markers, AFLPs and SAMPLs in the spice plant Oregano.
Herba Polonica, 62: 42-56.

5. Bastami, A. and M. Majidian. 2016. Effects of mycorrhiza, phosphatic biofertilizer on photosynthetic
pigments and yield in coriander (Coriandrum sativum L.). Journal of Plant Production, 38(4): 49-60.

6. Benzie, I.F. and J.J. Strain, 1996. The ferric reducing ability of plasma (FRAP) as a measure of
“antioxidant power”: The FRAP assay. Analytical Biochemistry, 239(1): 70-76.

7. Bouyahya, A., J. Abrini, N. Dakka and Y. Bakri. 2019. Essential oils of Origanum compactum
increase membrane permeability, disturb cell membrane integrity, and suppress quorum-sensing
phenotype in bacteria. Journal of Pharmaceutical Analysis, 9: 301-311.

8. Burt, S.A. and R.D. Reinders. 2004. Antibacterial activity of selected plant essential oils against
Escherichia coli O157:H7. Letters in Applied Microbiology, 36(3): 162-167.

9. Crossa, J., P. Perez-Rodriguez, J. Cuevas, O. Montesinos-Lopez and D. Jarquin. 2017. Genomic
selection in plant breeding: methods, models, and perspectives. Trends in plant science, 22(11): 961-
975.

10. EI-Gohary, A.E., H.M. Amer, A.B. Salama, H.E. Wahba and K.A. Khalid. 2020. Characterization of
the essential oil components of adapted Salvia sclarea L. (Clary sage) plant under egyptian
environmental conditions. Journal of Essential Oil Bearing Plants, 23(4): 1-7.

11.EL-Mansy, AB., D. Abd EI-Moneim, S. M. ALshamrani, F.A. Alsafhi, M.A. Abdein and A. Ibrahim.

2021. Genetic diversity analysis of tomato (Solanum lycopersicum L.) with morphological,
cytological, and molecular markers under heat stress. Horticulturae, 7(4): 65.

12. Etesami, M.J., A.M. Naji and A. Rezazadeh. 2006. Variety of morphological and agronomic traits of
native coriander cultivars. 16" National Congress of Agricultural Sciences and Plant Breeding of Iran,
Faculty of Agricultural Sciences and Natural Resources, Khuzestan, Iran.

13.Ghasemi Pirbalouti, A., M. Hashemi and F.T. Ghahfarokhi. 2013. Essential oil and chemical
compositions of wild and cultivated Thymus daenensis Celak and Thymus vulgaris L. Industrial Crops
and Products, 48: 43-48.

14.Hadian, J., A. Azizi, S. Tabatabaei, M.R. Naghavi, Z. Jamzad and W. Friedt. 2010. Analysis of the
genetic diversity and affinities of different Iranian Satureja species based on SAMPL markers. Planta
Medica, 76: 1-7.

15. Hadian, J., M. Hossein Mirjalili, M. Reza Kanani, A. Salehnia and P. Ganjipoor. 2011. Phytochemical
and morphological characterization of Satureja khuzistanica Jamzad populations from Iran. Chemistry
& Biodiversity, 8: 902-915.

16. Hadian, J., S.N. Ebrahimi and P. Salehi. 2010. Variability of morphological and phytochemical
characteristics among Satureja hortensis L. accessions of Iran. Industrial Crops and Products, 32(1):
62-69.

17. Karimi, E., A. Ghasemnejad and J. Hadian. 2014. Evaluation of morphological diversity and essential
oil yield of Satureja mutica Fisch. & C.A. Mey. Populations growing wild in Iran. Journal of
Horticulture Forestry and Biotechnology, 18(1): 7- 16.

18. Khadivi-Khub, A., H. Salehi-Arjmand and J. Hadian. 2014. Morphological and phytochemical
variation of Satureja bachtiarica populations from Iran. Industrial Crops and Products, 54: 257-265.
19. Khadivi-khub, A., H. Salehi-Arjmand and J. Hadian. 2013. Morphological and phytochemical
variation of Satureja bachtiarica populations from Iran. Industrial Crops and Products, 54: 257-265.
20. Khadivi-Khub, A., H. Salehi-Arjmand, K. Movahedi and J. Hadian. 2015. Molecular and
morphological variability of Satureja bachtiarica in Iran. Plant systematics and evolution, 301(1): 77-

93

21. KHakshur, A., Q. Karimzadeh and M. Constant. 2016. Investigation of morphological diversity in
different ecotype of coriander (C. sativum L.). The second national congress on the development of
agricultural sciences and natural resources, Gorgan, Iran (In persian).


http://dx.doi.org/10.61186/jcb.15.46.207
http://jcb.sanru.ac.ir/article-1-1404-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61186/jcb.15.46.207 |

b 4 5 allooe e
YV VE Y linls /55 0 )l [amd 5l Jlo /el LS oMol acliiagsy

22.Lopez, M., D. Jordn and M. Pascual-Villalobos. 2008. Toxic compounds in essential oils of coriander,
caraway and basil active against stored rice pests. Journal of Stored Products Research, 44(3): 273-
278.

23. Mehdikhani, H., M. Solouki and H. Zeinali, 2013. Study of genetic diversity in Chamomile Landraces
(Marticaria aurea) using random and semi-random primers. Journal of Crop Breeding, 5(11): 69-82.
24. Morales-Payan, J. P., and W. Stall 2005. Coriander (Coriandrum sativum) Seed Yield as Affected by

Selected Growth Stimulators. HortScience, 40(4): 1120C-1120.
25. Mulat, M., A. Pandita and F. Khan. 2019. Medicinal plant compounds for combating the multi-drug
resistant pathogenic bacteria: a review. Current pharmaceutical biotechnology, 20(3) 183-196.

26.Naghavi, M.R., B. Gareyazi and G. Hossaini Salkadeh. 2010. Molucullar markers.Tehran: Publication
of Tehran University.

27.0midbaigi, B.R. 2000. Production and processing of medicinal plants. Volume 2. Tehran
Publications. 80 pp.

28.Omidbaigi, B.R. 2005. Production and processing of medicinal plants. Seyed Mohammad Fakhr
Tabatabai and Hamidreza Navidi Mehr, 2nd edition, Astan Quds Razavi Publications, 36-78.

29. Reuter-Lorenz, P.A. and K.A. Cappell. 2008. Neurocognitive aging and the compensation hypothesis.

Current Directions in Psychological Science, 17(3): 177-182.

30. Safaiyan, N., N. Alemzadeh Ansari and M. Mousawi. 2015. Collection and evaluation of genetic
diversity of iranian coriander landraces using morphological characteristics and antioxidant properties.
Iranian Journal of Horticultural Sciences, 45(4): 417-427.

31.Salamati, M.S. and H. Zeinali. 2011. Evaluation of genetic diversity of some Nigella sativa L.
genotypes using agro-morphological characteristics. Iranian Journal of medicinal and Aromatic Plants,
29(1): 201-204.

32.Sefc, K.M., M.S. Lopez, F. Lefort and R. Botta. 2000. Microsatellites variability ingrapevine cultivars
from different European regions and evaluation of assignment testing to assess the geographic origin
of cultivars. Theoretical and Applied Genetics, 100: 498-505

33. Sorkheh, K., B. Shiran, M. Khodambashi, H. Moradi,T.M. Gradziel and P. Martinaz Gomez. 2010.
Correlations between quantitative tree and fruit almond traits and their implications for breeding.
Scientia Horticulture, 125: 323-331.


http://dx.doi.org/10.61186/jcb.15.46.207
http://jcb.sanru.ac.ir/article-1-1404-en.html
http://www.tcpdf.org

