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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

R A R R A st s A C L
0389 1121 1569 192°  102' 004"  1b5de  0518g _ 006h  2.08b 1.36¢ 2.56a Butanoic acid
0.09%  007¢ 079" 0.06 %1 09 003%  0.lcd 0122c  005lef  106a 0g 0.09cde '\")iiggfahzei:zl
6.32¢ 8.88¢ 0.76" 3559 1028°  05h  8.44b 8.44d 067h  1.02h 13.71a 4.47f alpha.-Pinene
2.46¢ 2.71¢ 0121 126 078" 004" 362 3.20b 0.06i 0.16i 1.04g 1.68¢ beta.-Pinene
0.97¢ 0.54° 0.139 0189  0.93% 405  0.73f 13¢ 5.4a 0.189 1.24¢ 0.24g beta.-Myrcene
1.04¢ 7.68° 11.08°  243' 2029 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
02f 0.0 0.0 047¢ 0279 03¢  0l2h  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
021e 0729 of 127® 0669  003' 096 0.28¢ 0.5 of 0.88¢ 17a Linaloloxide
039¢ 014" 0.23 0.34¢ 0i 0051 0.19g 053  0073i  03le 0j 046b  Bicyclohexene
0.34¢ 0 043¢ 0 2565 0.03° 0e 0d6cd  003% 058 3.42a 0.05e Bicycloheptan
1929 058 381° 0451 o 0269 078 2572 0355 508 oh 0.61ef Camphor
0.54¢ 0.15° 003 0459 o 085¢  02le  0.73b oh 0.05g oh 0.61b Borneol
118 0099 035" o 0.66¢ on 013y 1.05ab oh 0.47¢ 0.88b 0.06h Pyran
075¢ 0247 09 055¢  159b 089  0.33f 10lc  0.26fg Oh 213 0.74d Decanal
0.02¢ 0.6® e 0 0 002¢ 08 0.03¢ 0.03¢c oc oc 0.08¢ Thymol
0.25" 0.02¢ 0 0.07¢ 0 0 0%e 0.34a oe oe oe 0.1c ig%'tk;‘;zé
0009°  0008¢  0.009¢ 028" 0 0.04 od od 006c  001d 0.06d 0.38a Geraniol

0 0009°  0.03%  0.06% 0 009®  00le oe 12a  005cde oe 0.09¢ Butyne

0 0.01° 0.6 003c  0.84° 0 0.02¢ 0.06e Oe 0.8ab 0.46¢ 0.04e Undecanone
0.049 o 03¢ 015f 0274 on 0.02h 0g oh 0.4a 0.36b 0.21e isoprgﬂ;;menol
0.07° 0 0 0.04¢ 0 0 Oe 0.1a Oe Oe Oe 0.06¢c Pentenoic acid
001" of 001 018¢  042°  045° of 0.02f 0.6a of 0.56b 0.24d Myrtenyl

acetate

0009 0.006° 09 04> 015  003° 0g 001fg  0.04e 0g 0.21c 0542 alphzl'")\f]:thyl'

06 0.02° 0.03¢ 0.12° 0 002  0.02 0.03g oe 0.05¢ 0g 0.16a Eicosane

A S 905l 30 2o )3 B Jlein] pdaw 43 (6)l5 ime BB (il gty 40 S pde g o b slapSibe
Means in each column followed by same letter(s) are not significantly different at 5% probability level by the Duncan’s test
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Continued Table 3. Mean comparison of essential oil compound in coriander accessions

JolS Olden s ala o )l o 3550 Oleds! Slsal b epSaa Ao ol bS5
Kashmar Hamedan Karaj Mianeh Abadan Ardabil r Qom Bojnoord Esfahan Ahvaz Meshginshahr Mashhad (229)
0.314 0.03hi 0.15*g 0.19*f 0.69*b 0*i 0.05h 0.42¢c 0Oi 0.2f 0.93a 0.26e Dodecanal
0.45b 0.03f 0.3d 0.09e 0.33d 0g 0.05f 0.6a 0Og 0.4c 0.44b 0.12e Cz_:\ryophyller)e

of 0.37a 00l 018b of of 0.1c of of 0.02d of 025 Dichloroacetic

od 0.3b 0.07d 0d 0d 0.26b 0.4a 0.06d 0.29b 0.16¢ od 0.04d Tetracosane
0.04cd Oe 0.03de 0.22b 0.03de 0.03e of 0.06¢ 0.04de 0.05cd 0.05cd 0.3a Isophytol

I . . Caryophyllene

0.08d 0j 0.03g 0.04f 0.09c 0.02i 0j 0.11b 0.03h 0.05f 0.12a 0.06e oxide

Bl ges (p<0.05) ,Sly (ol axals wix 9051 31 odlizanl b Iy dime BMS] (gl sy yo )3 S jidie g > L dlacl
Means in each column followed by same letter(s) are not significantly different at 5% probability level by the Duncan’s test
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Table 4.Correlation coefficients among essential oil compounds of coriander accessions

. > . . Bet - - N
Bor Ca Bicycl Bicycl Linal Furan Octa Lim Ben BPi aPi Pipe Butan
H(‘))i gfacl F;ynr neo  mph  ohepta  ohexen  oloxid  methan  trien  onen  zen ar'\c/le nen  nen  raz oic
| or n e e ol e e e yne e ne acid
1 Butanoic
acid
\ 0.39 Piperazine
1 -0.49 0.06 aPinene
1 064 038 o002 BPinene
1 037 033  -034  -0.86%* Betarl?élyrce
1 03 oer %% 03 02 Benzene
1 06 -000 085 047 025 02 Limonene
1 036 023 %% 03 004 053 -052¢  Octatriene
E:
1 003 033 020 os1 o006 OF o003  ose-  Furanmeth
* anol
1 0.49 008 004 957 044 037 044 045  062* Llnalglom
1 018 0.08 034 014  -029 -044 044 017 021 031 B'%ﬂg hex
1 0.5 0.06 0.74%+ 0.39 034 02 011 02 9¥ 913 0.02 B'Cyélr? hep
1 021 0.47 -0.52% 0.01 0fx 008 046 03 013 041 %P o001 Camphor
1 0.06 -0.37 0.89%* 039 0.14 012 025 -007 -034 984 om0z 0.15 Borneol
1 02 028 0.61% 0.16 -0.26 0.54% 016 001  -003 -024 023 048  0.05 -0.19 Pyran
1 98 005 045 086% -0.21 035 076**  051* 018 033 011 013 %2 o5 001 Decanal
1 o3 02 b 010 028 -0.14 021 -0.28 046 087F 018 915 084 gu5 017 005 Thymol
} X :

- 0.5 0.86 . e . . ¥ 0.54 ~ ~ Ethylbutyli
oz 017 % 58 019 0.18 077 0.02 0.07 0.07 023 027 -013 3 011  -018 0.22 sobutyrae
025 oo 05 046 026 031 041 0.72%% 0.16 002  -036 -011 -016  -006 026  -0.19  055* Geraniol

) ! 03

N . - . 0.95 . :

08 ok 04 ow 0B -0.28 -0.38 -0.39 068*  061* -021 044 O 051 085 019 058 Butyne
oa1 004 03 T 063 047 -018 03 0.46 024 048 -016 036 052 012 OI9 0.42 Undecanon

) ) 3 e

Methylisop

- 0.3 - . 000 057
ozg 03 % oz 04l 0.6 -0.05 0.06 0.76%* 01 gger 011 049 047 S 2 0.61% ropyl?heno
0z7 016 O 0% op 024 0.85%* 0.2 015 004 012 026 -021 951 005 022  -003 Pentceir(}mca

- % - - 0.88* - 0.68 E 0.00 Myrtenylac
o3 0% Ol ok g 047 -0.65* 0.04 0.06 8 o5 009 08 054 g 047  -033 el

- . ~ ox " : : y . " alphameth
o3 03 02 0% 00 0.09 0.22 0.83 05 015 046 007 -026 -007 004 03 006 Viaipha
013 o 06 036 004 -0.42 0.43 0.65% 0.12 02  -032 009 -028 01 -035 -007  07** Eicosane

. } A
0z ¥ % 0.})0 016 0.92%* -0.16 021 0.87% 03 031 o021 02 00 08 o 011 Dodecanal
ozz 049 %% 02 o5 0.5+ 0.36 -0.25 0.58* 003 011 019 037 015 029 027 003 Ca”é‘r’]ghy"

. . R R Dichloroac
017 o1 93 04T 0= -0.38 0.42 0.85%* 017 03 gg3 025 041 024 001 015 071 gt
0l oss %;5 oz 019 044 -0.42 021 o7~ 006 %% 03 o4 000 009 009 0z letracosan
ozs 008 03 0¥ 015 -0.19 0.51% 0.7%% 0.34 003  -043 -016 -028 -004 02  -0.12 0.6% Isophytol

P 081 08 0.00 Caryophyll
oe2 %8 28 02 oo 0.69% 018 003 0.72%% 046  -037 017  -0.15 3 036  -013  -004 b ariA

TN 9 70 Jloan o )3 (gl xe

*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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ol ne cid ne al ne a e cid henol one ol rate
Ethylbutyl
1 isobutyrat
e
1 0.05 Geraniol
1 0.02 -0.26 Butyne
R Undecano
1 0.3 028 -0.39 e
Methyliso
1 089" 043 005 -0.26 propylphe
nol
1 -0.21 043  -028 033 0.95% Pe';‘;go'c
Myrtenyla
1 0.33 0.05 -0.08  0.62* 0.1 0.36 Iceéate
0.9% Alphamet
1 0.28 0.26 0.28 -0.14 -0.15 * -0.001 hylalpha
1 0.8% -0.07 019 015 011 -004 9% -0.08 Eicosane
- - Dodecana
1 028 0.26 0.33 0.12 0.58% 0.34 -0.45 013 0.15 |
- Caryophyl
1 067* 0.4 -0.17 0.24 0.46 0.48 0.43 045* (3 0.59** I%ne
0.91 0.89 Dichloroa
1 -0.43 0.22 ox 0.79** -0.18 0.24 -0.01 -0.33 -0.23 At -0.02 ceticacid
- - - Tetracosa
1 -0.09 -0.7%* 068% 017 -0.48 0.03 -0.54* -0.61* 0.3 052* (5 0.47 e
1 -0.49 0.83** -0.12 004 0¥ oo 0.06 0.46 02 017 012 9B 019 Isophytol
o 0.87* - - Caryophyl
1 0.15 0.81* -0.26 0.83 > 023 0.22 0.23 0.48 0.47 0.22 -0.33 005 0.52% lendoxide
7N 9 70 Jleinl g (3 (gl e 5y e e

*and **: significant at 5% and 1% probability level, respectively
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Table 5. Result of discriminant analysis to confirmation classification of coriander accessions

X% SR dLho”f d‘}?l
Predicted group membership

5

Total
Z

4
4

Hade
Count

100
100
100

~ N
AP qwWwor w

%A.o)b

N o~
Nogrow »
W N N

15 20 25

i: il

f’f I
o

. 3)19 u‘“’ﬁ)‘\")wjdlﬁaby L;IMP 4))_73_\ s
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 Jole Slaw
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 Thymol
-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 Methyl 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 (%)
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