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Fig. 1: Some populations of Elaeagnus angustifolia L. in this study (above, left to right: Naein 2,
Shahrekord, Habib-abad 1, Meimeh, Habib-abad 2; below left to right: Semirom, Naein 1,
Koohpayeh, Farokh-shahr, Zarrin-shahr)
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Table 1: Some of Climatic information of studied regions

Region Province Altitude Longitude Latitude Max. Min. Aveage Max. Relative Average
(m) (E) (N) temprature  temperature  temprature humidity (%) Rainfall
(©) (©) C)( (mm)
1  Habib-abad 1 Isfahan 1540 51° 50" 50.733" 32° 46’ 51.703" 32.24 17.8 16.09 32.67 79.8
2 Habib-abad 2 Isfahan 1545 51° 52" 19.521" 32° 48’ 57.608" 32.24 17.8 16.09 32.67 79.8
3 Zarin-shahr Isfahan 1715 51° 147 22.5207 32° 227 44.835" 25.63 7.35 16.40 60.08 82.0
4  Semirom Isfahan 1847 51°26" 59.938" 31° 117 0.4914" 19.42 8.28 13.79 42.26 631.40
5  Shahrekord Chahar Mahal 2492 50° 217 36.408" 32° 24" 8.853” 21.2 2.3 11.8 66.2 366.1
& Bakhtiari
6  Farokh-shahr Chahar Mahal 2420 51° 00" 25.004" 32° 16" 41.809” 21.2 2.3 11.8 66.2 366.1
& Bakhtiari
7  Koohpayeh Isfahan 1798 52°26°39.41" 32°4373.571" 30.32 5.61 17.98 50.90 104.7
8  Meimeh Isfahan 2013 51° 10" 43.022" 33°27 13.375" 20.71 4.73 12.69 62.14 188.9
9 Naeinl Isfahan 1584 53° 31" 57.289" 32° 51" 53.558" 23.80 10.65 17.19 43.11 82.50
10 Naein 2 Isfahan 1584 53°31"57.292" 32° 517 53.637" 23.80 10.65 17.19 43.11 82.50
Table 2: physicochemical characteristics of soil in different regions
EC pH Soil Silt Sand Clay Kav. Pav. SP N Gypsum  Cacos Organic
Region (ds/m) texture (%) (%) (%) (mg/kg)  (mg/kg) (%) (%) (%) (%) Carbon (%)
Habib-Abad 1&2 9.5 7.7 CL 41 24 35 380 45 52 0.0570 0.12 375 0.55
Zarin-shahr 5.8 7.3 SL 21 60 19 200 7.5 25 0.0310 0.02 30 0.17
Semirom 4.9 7.7 SL 23 60 17 180 12 26 0.0415 0.01 29 0.37
Shahrekord 5.5 7.8 L 31 47 22 240 13 31 0.035 0.02 31 0.21
Farokh-shahr 15 7.9 L 41 37 22 620 41 35 0.0715 0.02 28 0.65
Koohpayeh 9.5 7.8 SiCL 47 18 35 240 13.5 53 0.0301 0.15 37 0.29
Meimeh 8.7 7.5 SiCL 54 19 27 580 19 30 0.0615 0.05 32 0.52
Naeinl&?2 3.5 7.8 SCL 18 60 22 320 17 33 0.0305 0.05 37 0.29
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Table 3: Analysis of variance for the effect of Elaeagnus angustifolia L. population on the

concentrations of saturated fatty acids (SFA)

Sources of

Mean of squares

variation C14:0 C16:0 C18:.0

Total

C20:0 C22:0 C24:0 SFA

Population 9 0.05™ 122.4™ 11.06™

Error 20 0.0002 0.10 0.01

2.09™ 0.03™ 0.12™ 227.6™
0.002 0.00009 0.0002 0.43

Note: df: Degrees of freedom, "P < 0.05, ™P < 0.01.

Table 4: Analysis of variance for the effect of population on the Elaeagnus angustifolia L. concentrations

of unsaturated fatty acids (USFA)

Sources of Mean of square

variation df C18:1 C18:1 C18:2 C18:3 C18:3 Total
C15:1 C16:1  (n9)T  (n-9) (n-6) (n-3) (n-6) USFA

Population 9 31.00**  0.02" 1.08™  264.3" 303.9"™ 31.69" 49.18" 223.9"

Error 20 0.05 0.0002  0.001 2.72 2.80 0.01 0.17 3.00

Note: df: Degree of freedom, *P<0.05, **P<0.01

Table 5: Analysis of variance for the effect of Elaeagnus angustifolia L. population on oil percent, MUSFA,

PUSFA, and UFA/SFA

Sources of Mean of square
variation o

Oil percent MUSFA PUSFA UFA/SFA
Population 9 3.04™ 318.3" 569.7"" 333.4™
Error 20 0.01 2.18 2.72 2.33

Note: df: Degree of freedom, *P<0.05, **P<0.01
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Table 6: The concentrations of saturated fatty acids (SFA) in different populations of Elaeagnus angustifolia L.

SFA (%)

Population
C14:0 C16:0 C18:0 C20:0 C22:0 C24:0 Total SEA
Habibabad2  0.10+0.01g 5.81+0.20b  2.35+0.01f  0.17+0.01f  0.14+0.0le 0.00+0.00e = 8.57+0.20b
Mimeh 0.21+0.01d  0.00+0.00c  2.48+0.15ef 0.22+0.0lef 0.08+0.01g 0.27+0.0lc  3.26+0.15d
Habibabadl 0.41+0.02a 0.00+0.00c  3.90+0.10c  0.33+0.02cd 0.17+0.01d 0.29+0.02c  5.10+0.30c
Koohpayeh  0.18+0.0l1e 0.00+0.00c  2.87+#0.01d 0.27+0.01de 0.19+0.01c 0.29+0.01c  3.80%0.15d
Naeein2 0.35£0.02b  0.00+£0.00c  2.56+0.10e  0.18+0.01f  0.12+0.01f 0.27+0.02c  3.48%0.20d
Naeeinl 0.0940.01g 0.00+0.00c  2.36+0.15f 0.27+0.01de 0.21+0.01b 0.16+0.01d  3.09+0.15d
Farrokhshahr 0.27+0.02c  0.00£0.00c  4.11+0.10b  0.44%#0.02b  0.35+0.0l1a 0.71+0.0l1a  5.88+0.20c
Semirom 0.08+0.01g 0.00+0.00c  1.90+0.10g 0.21+0.0lef 0.12+0.01f 0.39+0.01b  2.70+0.15d
Zarrinshahr  0.13£0.01f 0.00+0.00c  2.40+0.10ef 0.36+0.02bc 0.13%£0.0lef 0.29+0.02c  3.31%0.20d
Shahrekord  0.00+0.00h 20.00+1.00a 8.42+0.15a 2.90+0.15a  0.00£0.00h 0.00+0.00e 31.32+2.00a

LSD 0.02 0.55 0.18 0.08 0.016 0.02 1.12

Means followed by different letters within the same column are significantly different (P < 0.05) according to LSD Test.

Mean + standard deviation. (n = 3).
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Table 7: The concentrations of unsaturated fatty acids (USFA) in different populations of Elaeagnus angustifolialL

Population USFA (%)

C15:1 Cl6:1 C18:1 (n-9)T C18:1(n-9) C18:2 (n-6) C18:3 (n-3) C18:3 (n-6) Total USFA

Penta Decnoic

Acid Palmitoleic acid __oleic acid oleic acid Linoleicacid  Linolenic acid  Linolenic acid
Habibabad2 0.00+0.00 f 0.24+0.02 b 0.17+0.01d 30.68+1.30 de 48.17+1.60 bc 10.79+0.30 a 0.09+0.01 g 90.14+1.60 ¢
Mimeh 6.10+0.25d 0.15+0.01 e 0.10+0.01 f 21.68+1.00 f 56.16+2.00 a 0.61+0.07 bc 11.76+0.80 a 96.56+2.00 ab
Habibabadl 7.70+£0.30 b 0.20+0.01 c 0.54+0.01 c 49.10£1.60 a 32.32+1.60 e 0.54+0.02 bc 4.09+0.20 f 94.49+1.60 ab
Koohpayeh 6.99+0.25 ¢ 0.30+0.01 a 0.17+0.01d 30.11+2.00 de 47.70+£1.10 be 0.70+0.07 b 9.96+0.80 b 95.93+2.00 ab
Naeein2 7.02+0.30 ¢ 0.20+0.02 ¢ 0.09+0.01 f 31.11+1.30d 48.94+1.60 b 0.61+0.02 bc 8.01+0.30 ¢ 95.98+1.30 ab
Naeeinl 5.78+0.15 de 0.18+0.01 cd 0.1640.01 de 47.70£1.70 a 37.25+2.00d 0.70+0.08 b 4.91+0.30 e 96.68+2.00 ab
Farrokhshahr 9.83+0.20 a 0.1740.01 de 0.6310.02 b 44.78+1.60 b 33.78+1.30 e 0.65+0.02 b 3.94+0.20 f 93.78+1.60 b
Semirom 5.59+0.15e 0.26+£0.01 b 0.06+0.01 f 38.91+2.50 ¢ 45.53+1.70 c 0.53+0.06 bc 6.17+0.30d 97.05+2.00 a
Zarrinshahr 7.54+0.30 b 0.18+0.02 cd 0.11+0.01 ef 28.11+1.30e 50.13+1.60 b 0.451£0.02 ¢ 9.84+0.20 b 96.36+1.30 ab
Shahrekord 0.00+0.00 f 0.00+0.00 f 2.02+0.10 a 42.87+1.70 b 23.79+2.00 f 0.00+0.00d 0.00£0.00 ¢ 68.68+1.70 d
LSD 0.37 0.02 0.06 2.81 2.85 0.18 0.70 2.95

Means followed by different letters within the same column are significantly different (P < 0.05) according to LSD Test. Mean + standard

deviation. (n = 3).
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Table 8: Oil percent, MUSFA, PUSFA, and UFA/SFA in different populations of Elaeagnus angustifolia

L.

Population Oil percent (%) MUSFA PUSFA UFA/SFA
Habibabad2 2.60+0.10d 31.09£1.30e 59.05+1.60bc 10.52+0.30f
Meimeh 2.10+0.15e 28.03x2.00f 68.53+1.70a 29.62+2.00bc
Habibabad1l 3.70+0.10b 57.54+1.60a 36.95+1.30f 18.53+0.30e
Koohpayeh 2.00£0.15¢ 37.57+£2.00d 58.36x1.70bc 25.24+2.00d
Naeein2 3.40+0.10c 38.42+1.30d 57.56+1.60c 27.58+1.30cd
Naeeinl 4.30+0.15a 53.82+1.10b 42.86+2.50e 31.29x2.50b
Farrokhshahr 2.70+0.10d 55.41+1.60ab 38.37+1.30f 15.95+1.20e
Semirom 4.30+0.15a 44.82+1.10c 52.23+1.10d 35.94+2.00a
Zarrinshahr 2.20+0.10e 35.94+1.30d 60.42+1.20b 29.11+1.30bc

Shahrekord 1.40+0.01f 44.89+1.10c 23.79+2.009 2.19+0.159

LSD 0.20 2.52 2.81 2.60

Means followed by different letters within the same column are significantly different (P < 0.05) according to

LSD Test. Mean = standard deviation. (n = 3).
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Table 9: Pearson Correlations between total SFA, USFA, PUSFA, MUSFA and USFA/SFA

1 2 3 4 5
1. Total SFA 1 -.999"™ -.674" .063 -.808™
2. USFA -.999™ 1 665" -.051 .823™
3. PUSFA -.674" 665" 1 -.780™ .598
4. MUSFA .063 -.051 -.780™ 1 -.109
5. USFA/SFA -.808™ 823" 598 -.109 1

**_ Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).
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Fig 2. Cluster analysis of fatty acids of Seed of Elaesagnus angustifolia L.
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ARTICLE INFO ABSTRACT

Russian olive is one of plants belonging to the Elaeagnacea family. The aim of
Avrticle History: this study was investigating the diversity of fatty acids in seeds of some
Received:2023/4/6 populations of Russian olive. Soxhlet apparatus was used to extract oil and
Accepted:2024/1/2 chromatography was used to identify the compounds of fatty acids. The lowest

and highest percentage of oil was seen in the populations of Shahrekord, Naein

_ 1 and Semirom, respectively. The observed saturated fatty acids were myristic,
Keywords: palmitic, stearic, arachidonic, behenic and lignoceric acid. The highest
percentage of saturated fatty acids was found in the population of Shahrekord

diversity, (31.3240.2) and the lowest percentage was seen in the sample of Semirom
omega-3, (2.70+£0.15) without significant differences with the samples of Meimeh,
Koohpayeh, Naein 1 and 2, and Zarrin-shahr. The observed unsaturated fatty

omega-6, acids were pentadecanoic acid, palmetioleic acid, oleic acid, linoleic acid, and
) linolenic acid. The population of Habibabad 1 in Isfahan province (57.54+1.60)

saturated fatty acids, and Farokhshahr in Chahar-mahal and Bakhtiari (55.41+1.60) have the highest

percentage of monounsaturated fatty acids and Meimeh population in Isfahan
province (28.30+2.00) has the lowest percentage of monounsaturated fatty
acids. Shahrekord population had the lowest percentage of polyunsaturated

unsaturated fatty acids.
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fatty acids. In clustering and at a distance of 25, the population of Shahrekord
was separated from other populations and placed in a separate cluster. It seems
that the difference between the percentages of oil has caused Shahrekord
*Corresponding Author E-Mail: population to be placed in a separate cluster. At distance 25, the population of
h.asadi@khuisf.ac.ir Shahrekord was separated from other populations and placed in a separate
cluster, and at distance 5, three clusters could be separated, which can be
discussed based on the diversity and composition of fatty acids. The results of
this study revealed that there are noticeable variations in terms of oil percent
and fatty acids composition in Russian olive in studied region which can be
used in special purpose.
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