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Table 1. The geographical parameters and climate properties of study location (field of the Agriculture and
Natural Resources Campus, Razi University, Kermanshah, Iran)

Sl gat Sldas
Characteristics Value
sl Jsb 423510 4> 5 47
Longitude 47° and 10 minute
sl o e 423532 54,234
Latitude 34° and 32 minutes
gl #1319
Altitude 1319 m
b il Sk 127
Average rainfall 727 mm
Sk sl 0 s
Soil texture Silty clay

b Ll 5 a5 O
Weather and natural conditions
AVl ol a5y g
The mean annual temperature
Az st dbe 5o Bk Ol
Rainfall in running the tests

U"Jfb 5}54.2.:1) L;LQ.»:J JJIM})ﬂ
Cool temperate northern Zagros Mountains
318 ol 4> ,55.9 5226

22.6and 5.9 °C

S e 609.5
609.5 mm

L.:l.a\S Ll Q,.G}) B ol ngjso)\.b\ e LSL"‘J“:""‘\ d_,.o\ -Y d).\?
Table 2. Studied fatty acid profiles of oils extracted from camelina seeds in this study

o el gl Fatty acid name C:D*
Al G ) Lauric acid C12:0

Aol S e Myristic acid C14:0
Lol Sl Palmitic acid C16:0
ool S g2l Palmitoleic acid Cl6:1
Solal ! Stearic acid C18:0
Sl el Oleic acid Ci18:1
S g el Linoleic acid C18:2
Sl g Linolenic acid c18:3
S S Eicosanoic acid C20:0
Aol K55 S Eicosenoic acid C20:1
Lol S5l 5SS Eicosadienoic acid C20:2
Lol K5l 515K Eicosatrienoic acid C20:3
el S Behenic acid C22:0
Sl Lol Erucic acid c22:1
Aol S SleslulS s Docosadienoic acid C22:2
Aol S Sl mlalS 5o Docosatrienoic acid C22:3
) K e 55 Lignoceric acid C24:0
Al Sy 5 Nervonic acid C24:1

S o3 G 85 Lgn 6,508 e KL ICID wilf s Ly SLD ¢ 5 KL ICF
# C: Stands for carbon; D: Stands for doubled bond; C:D: Is the ratio of the total amount of carbon atoms of the
fatty acid in relation to the number of doubled (unsaturated) bonds in it.
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Table 3. Analysis of variance for studied traits in Camelina sativa

e o2 Sla e S0k
Ol i L Mean squares
C12:0 C14:0 C16:0 C16:1 . .
SOV DF. C18:0 cis:1
| <
S 3 0.59 0.52 14.61 0.47 3.42 119.05
Replication
e 136 0.001** 0.001** 0.24** 0.0004* 0.51** 4.75%*
Genotype
Lt 408 6.08 0.001 0.0002 0.00002 0.0004 0.005
Error
s 2
o - 0.55 0.42 0.22 2.62 0.79 0.46
C.V. (%)
Lo ) 50 Jlex| CL""‘J’)"&’"" s S g
*and ™ Significant at the 5% and 1% probability levels, respectively
Table 3. Continued
b a3 Slay e S5k
Sl i sslsl Mean squares
o . C18:3 C20:0 . C20:2 C20:3
SOV, DEF. c18:2 C20:1
| <
s 3 111.59 316.44 0.136 67.97 0.03 0.012
Replication
w0 136 6.94** 5.81** 0.22** 1.15** 0.010** 0.05**
Genotype
Lo
408 0.005 0.004 0.0001 0.0009 0.0001 0.0001
Error
s
T S - 0.36 0.20 0.69 0.20 0.60 0.56
C.V. (%)
Loy ) 50 JW\CEMﬁ)bJ;M S S
*and ™ Significant at the 5% and 1% probability levels, respectively
Y Jsd 4l
Table 3. Continued
b ax 3 Slag e SSka
Ol kS &l Mean squares
SOV, DE. C22:0 c22:1 Cc22:2 c22:3 C24:0 c24:1
s 3 0.50 0.69 0.53 0.26 0.46 0.13
Replication
g 136 0.007** 0.23** 0.0018** 0.013** 0.005** 0.0016**
Genotype
L 408 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
Error
T .
e - 1.88 043 0.65 0.69 0.77 0.44
C.V. (%)
Aos3 ) 50 el e 5o ls frs o S g
*and ™: Significant at the 5% and 1% probability levels, respectively
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Figure 1. Mean comparison of saturated fatty acids in camelina seed oil
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Figure 2. Mean comparison of mono unsaturated fatty acids in camelina seed oil
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Figure 3. Poly unsaturated fatty acids in camelina seed oil.
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Figure 4. Elongation and desaturation of omega-6 and omega-3 polyunsaturated fatty acids
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iy 5 B 035 e s Cd s
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o3k 3 ALA o ol Ol s 353 oo oaline anlllas

(O JKE) &6 .8 53 ds s YA/VA S XS YV
OLl Ok 03 wr 5 Sus o o Sl 55 ALA
S Wb Of e 4 b o oS el bl
S ALA ot sy el ol s Sl b
Aiy s EPA 5 DHA Lk o 5l il slacd sl
ot O S5k s Al ol e e b
S oldlas 31 g lws 5> (Simopoulos, 2002) s ,ls
oWl wSe (B, gbagolen 3 ALA s

(Watts et al., 2016) sl sy, U 4y oze
VoKl s Kl O e MKl 4 K
Lol ol 4 3B O 45 dtes Glacs > sladl
Sl Sosre o bt 2z Cle s 4 s
Kl 5 YKl O ladenl 58 o o gzes O

ST L PO P g T ey
Frequeney percentage of Linaleic Acid

Lels caelian s shla YTV s (Linoleic acid) dowl S s © o sl Ol3me 5 S5l 3 15 ges -0 S
Figure 5. Frequency and amount of Linolenic Acid in 137 doubled haploid lines of camelina
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Figure 6. Frequency and amount of linolenic acid in 137 doubled haploid lines of camelina
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Table 4. Eicosanoid hormones and their functions (Murray et al., 2006)
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Prostaglandin It has various physiological effects such as lowering blood pressure,

regulating the passage of different ions through the nerve synapses,

neutralizing the effect of some hormones, vasodilators and normal
platelet adhesion inhibitors.
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Figure 8. Frequency and ratio of omega-6 to omega-3 in 137 doubled haploid camelina lines
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Figure 8. Composition of some fatty acids in camelina, soybean and rapeseed oils (Bansal and Durrett, 2015)
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Table 5. The amount of erucic acid in camelina seed oil listed in various sources

Oil content (%)

&

Reference

%4.2-1.6 Toncea et al., 2013
S 5l el %2.3 Moser et al., 2010
L %1.6 Jurcoane et al., 2011
Erucic acid 9%3.9-2.9 Katar, 2013
%3.5-3.3 Belayneh et al., 2015
%2.5 Shukla et al., 2002
%1.6 Abramovic and Abram, 2005
fv.k.'.lj' &L ol —
Squared Euclidean distance coefficient
O 5 10 15 20 2S5
e ———————— m———————— o ——————— e ———————— e e +

Group 1 /1 23,5

-

Group 2 /¥ 23,5

Group 3 ~ :_;)5

Group & ¥ 23,5 j

Group 5 2235 J

Group 6 # 23,5

3505 oy 3l eslizal b (€22:1) Sawo sl dosl Ol com o LalalS i slila (N IYY 2o w2 -4 IS5
Figure 9. Cluster analysis of 137 doubled haploid camelina lines based on erucic acid (C22: 1) content by Ward
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Table 6. Genetic parameters for fatty acids traits in 137 doubled haploid camelina lines
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Fatty acid GCV (%) PCV (%) ECV (%) H2 (%) GA (%) GG (%)
C12:0 0.898 1.841 1.60 24.7 0.045 90.97
C14:0 41.19 84.08 73.29 24 0.042 0.412
C16:0 1.48 6.63 6.46 5.03 6.82 1.101
Cl6:1 215 44.08 44 .33 23.52 0.03 20.88
C18:0 12.59 14.43 7.19 75.16 0.112 4.13
ci18:1 5.57 9.24 7.37 36.52 1.06 0.068
c18:2 5.95 8.26 5.73 51.89 1.67 8.68
C18:3 1.70 6.09 5.85 7.83 3.118 9.79
C20:0 12.07 12.28 2.12 96.49 0.47 24.29
C20:1 1.35 6.077 6.07 4.97 9.06 62.21
C20:2 10.59 10.71 1.45 98.92 0.329 21.6
C20:3 9.69 9.7 0.01 98.59 0.24 19.71
C22:0 15.10 21.95 15.93 47.32 0.102 21.25
C22:1 7.81 8.30 2.94 87.57 0.449 14.96
C22:2 20.60 45.75 40.85 20.24 0.035 19.04
C22:3 9.75 14.50 10.72 45.28 0.067 13.44
C24:0 7.51 27.88 26.84 7.27 0.109 41.35
C24:1 13.26 14.17 4.99 87.6 0.197 25.4
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Abstract

After cereals, oilseeds are the second-largest food reserves in the world. According to available
statistics, more than 95 percent of Iran's oil needs are imported. Given the growing need for edible oils
in Iran, it is important to identify fatty acids in the oilseed crops. Camelina sativa L. is an oil-
medicinal plant and belongs to the Brassicaceae family that requires very little water and fertilizers. It
is known as a low input plant. In this study, to analyze the fatty acid profile for breeding programs and
specific industries, 137 doubled haploid camelina lines were evaluated in terms of fatty acid
composition and variability of fatty acids trait, to estimate phenotypic coefficient of variation (PCV),
genotypic coefficient of variation (GCV), heritability, and expected genetic advance. The determination of
fatty acid by gas chromatography showed that 18 types of fatty acids were detectable in camelina seed
oil. It is shown that the two fatty acids (C14:0 and C16:1) have the highest PCV and GCV. The
highest heritability for C20:2, C20:3 and C20:0 fatty acids was estimated 98.92, 98.59 and 96.49
percent, respectively. In this study, two lines with linoleic acid of 35.81-36.67% and four lines with
values ranged from 22.08-23.00% were introduced. The ratio of omega-6 to omega-3 (0.479-0.759)
was obtained in the studied lines.
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