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Rauschert seed oil

Neotchihatchewia isatidea (Boiss.) Rauschert (family Brassicaceae) is an endemic plant in
Turkey. The aim of this study was to evaluate the seeds of 33 different N. isatidea popula-
tions for their oil content and fatty acids composition. The oil contents of seed lines ranged
from 12.3% to 29.1%. Fatty acids were analysed using gas chromatography (GC-FID),
wherein the major fatty acid was linolenic acid (45.0% - 59.8%). Linoleic acid and oleic
acid levels in the seed oils ranged from 14.06% - 27.48%, and from 16.45% - 0.68%,
respectively. The results of this work would provide new knowledge of the nutritional com-
position, especially omega fatty acids, of N. isatidea seeds and could be an important topic
for further studies.

Keywords: Alligelin, oil, fatty acids, gas chromatography.

1. INTRODUCTION

Turkey has variable ecological characteristics wherein the extremely diverse
ecosystems, have enabled the country to be a home for extensive variety of
plant species and subspecies that are peculiar to the region. Turkey’s flora
comprises of up to 11000 species whereas 34.5% which of are endemic [1].
Turkey is one of the richest countries for the Brassicaceae family with 61 gen-
era and 653 native species [2]. One of the member belonging to this family,
Neotchihatchewia isatidea (Boiss.) Rauschert is known as Alligelin in Turk-
ish, which refers to an endemic plant [3]. The plant distributed in Giresun,
GUmusghane, Sivas, Tunceli, Elazi§, Erzurum, and Erzincan provinces [4].

This ornamental plant is among endangered species and could be threatened
with extinction. The flowers of this endemic plant have an attractive fragrance
and have been used in painting [5]. In addition, the plant is used for medicinal
properties such as wound in folk medicine [6].

Linolenic and linoleic acids cannot be synthesised by humans; therefore,
these compounds are essential for humans. These fatty acids are also known
as omega fatty acids which reducing the risk of some chronic diseases. The
amount of omega fatty acids and ratio of these fatty acids (omega-6/omega-3)
were important for human nutrition and preventing of various diseases [7].
There is a few research about morphological properties and germination of
N. isatidea [8]. Glutathione, and vitamins of N. isatidea were determined in
only one work [9]. According to our present knowledge, no studies has been
published on the oil content and fatty acids composition of N. isatidea seeds.
In this work, N. isatidea seeds of 33 different lines from different locations in
Turkey were investigated for oil content, and fatty acid composition.
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2. MATERIALS AND METHODS
2.1. MATERIALS

The trial was carried out at the experimental fields of
the Department of Field Crops, Faculty of Agriculture,
Ankara University (32:52 E; 39:56 N), during 2009-
2011. The long term, 2009-2010, and 2010-2011 out-
door meteorological data, and soil analysis results of
the experimental area are shown in Tables | and Il
respectively. The plant seeds of the populations were
collected from different locations of Turkey (Table IlI).

Table | - Outdoors climatic data of the experimental city*

tions were collected in the second year. Because the
seeds were not sufficient, the seeds of three replica-
tions were mixed together.

2.2. METHODS
2.2.1. Oil content and fatty acid composition

Approximately 1 g from the seeds were ground and
extracted with n-hexane by Foss Soxtec 2055 appa-
ratus. The oil content for each sample was calculated
and expressed as % (w/w) of the seeds.

Rainfall (mm) Temperature (°C) Humidity (%)
Month Long term | 2009-2010 | 2010-2011 | Long term | 2009-2010 | 2010-2011 | Long term | 2009-2010 | 2010-2011
September 17.5 10.3 1.5 18.7 18.5 22.5 48.7 48.6 42.3
October 33.2 13.7 167.6 13.0 16.6 12.2 62.1 49.2 72.3
November 35.4 431 32.0 6.7 74 11.2 72.7 74.6 63.6
December 42.5 68.0 67.3 23 54 6.1 78.8 78.5 78.8
January 39.2 63.0 42.0 0.3 3.1 24 77.9 77.8 78.5
February 33.4 65.1 243 21 6.5 3.2 721 70.4 69.8
March 36.7 446 57.5 6.2 8.5 6.0 63.2 59.9 67.1
April 50.0 37.5 50.1 1.3 12.2 10.0 60.2 54.4 65.6
May 50.3 31.0 7341 16.1 18.4 15.2 57.6 444 62.3
June 35.3 57.8 444 20.2 215 19.7 52.7 54.2 55.4
July 15.5 25.7 10.7 23.6 26.2 25.6 45.2 44.2 42.7
August 12.0 0.4 211 23.3 284 23.8 442 30.5 44.9

* The government meteorological association of Turkey

Table Il - Soil analyses of the experimental field before sowing

Depth 0-20 (cm) 20-40 (cm)
pH 7.33 7.26
CaCOs (%) 9.00 10.0
Organic Material (%) 1.14 1.02
Salt (%) 0.063 0.076
Sand (%) 39.99 35.31
Clay (%) 22.18 24.35
Loam (%) 37.83 40.24
P20s (kg/da*) 5.3 45
K20 (kg/da) 140 122

*da (decare): one tenth of hectare

Seed sowing was done on 22" October 2009, us-
ing a randomised complete block design with three
replications as 40 x 20 cm of plant spacing. Each
plot consisted of 5 rows with 75 plants. Each plot
was 3 m x 2 m =6 m? No fertilisation and irrigation
were done. The seed harvesting was done on 23
July 2011. Because of the population from different
locations of Turkey, flowering dates were different.
Therefore, cross pollination among genotypes was
not important, however two rows of corn had been
planted among them. Flowering was observed in the
second year; in other words, flower induction was
done in second year. The seeds of different popula-

Fatty acid methyl esters (FAME) of oil samples were
prepared according the AOAC method [10] and ana-
lysed by gas chromatography using Shimadzu (Kyo-
to, Japan) equipped with a capillary column (DB 23,
30 m x 0.25 mm ID x 0.25 pm), and flame ionisa-
tion detector (FID). Column temperature was main-
tained at 190°C for 30 min. The injector and detector
temperatures were 230°C and 240°C, respectively.
Helium was used as a carrier gas at a flow rate of
1.0 mL/min. A sample of 1 pL was injected by the
auto-sampler with a split mode (split ratio of 1:80).
FAME peaks were identified by comparing the reten-
tion times of individual reference FAME standards
including myristic acid (C14:0), palmitic acid (C16:0),
stearic acid (C18:0), oleic acid (C18:1), linoleic acid
(C18:2), arachidic acid (C20:0), gadoleic acid (C20:1),
behenic acid (C22:0), and lignoceric acid (C24:0) as
well as FAME mix (37 components, Sigma-Aldrich,
Sternheim, Germany).

3. RESULTS AND DISCUSSION

The results of oil content for Alligelin seeds are sum-
marised in Table IV. Oil content of N. isatidea seeds
varied from 12.30% (sample n° 30) to 29.13% (sample
n° 1). There was no comparable data about oil con-
tent, but the oil yield of seeds were similar to grape
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Table Il - Places of different Neotchihatchewia isatidea populations collected in Turkey

o Place

Sample n Province District Latitude Longitude
1 Sivas Susehri 40.162777 38.088626
2 Giresun Sebinkarahisar 40.288496 38.422166
3 Malatya Hekimhan 38.816525 37.930779
4 Erzincan Kemah 39.746797 39.491124
5 Erzincan Kemah 39.746797 39.491124
6 Giresun Sebinkarahisar 40.288496 38.422166
7 Malatya Darende 38.556664 37.490605
8 Erzurum Koprikdy 39.973599 41.873118
9 Tunceli Ovacik 40.883471 40.417910
10 Giresun Sebinkarahisar 40.288496 38.422166
11 Malatya Hekimhan 38.816525 37.930779
12 Tunceli PUlumr 39.486504 39.89539%4
13 Erzincan Central 39.746797 39.491124
14 Malatya Darende 38.556664 37.490605
15 Sivas Zara 39.750545 37.015022
16 Gimishane Central 39.746797 39.491124
17 Erzincan Kemah 39.746797 39.491124
18 Erzurum Tortum 40.294651 41.549952
19 Sivas Central 39.746797 39.491124
20 Erzurum Aziziye 39.945790 41.105188
21 Erzincan Cayirl 39.826369 39.951262
22 Erzurum Aziziye 39.945790 41.105188
23 Malatya Hekimhan 38.816525 37.930779
24 Erzurum Askale 39.920188 40.694704
25 Tunceli Ovaclk 40.883471 40.417910
26 Tunceli Ovacik 40.883471 40.417910
27 Tunceli Central 39.746797 39.491124
28 Tunceli PUlumr 39.486504 39.89539%4
29 Erzurum Cat 39.920188 40.694704
30 Erzurum Askale 39.920188 40.694704
31 Tunceli Central 39.746797 39.491124
32 Bayburt Central 39.746797 39.491124
33 Tunceli Palimar 39.486504 39.89539%4

Table IV - Oil content of Neotchihatchewia isatidea seeds

Sample n° Qil (%) Sample n° Qil (%) Sample n° Qil (%)
1 29.13 14 20.20 27 21.20
2 25.83 15 14.70 28 25.40
3 20.56 16 19.60 29 20.20
4 17.50 17 21.32 30 12.30
5 16.60 18 22.75 31 22.70
6 16.80 19 24.76 32 23.40
7 20.10 20 22.15 33 24.00
8 18.30 21 23.92
9 15.50 22 18.99
10 21.30 23 20.00
11 22.00 24 13.50
12 2421 25 2710
13 25.10 26 13.30

Samples n. 1-33
Grand mean 20.74
Ccv 0.198
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Table V - Fatty acid composition of N. isatidea seed oils

Samplen® | C14:0 | C16:0 | C16:1 | C17:0 | C17:1 | C18:0 | C18:1 | C18:2 | C18:3 | C20:0 | C20:1 | $SFA | SUFA
1 006 | 541 | 071 | 014 | 009 | 222 | 1860 | 27.48 | 4509 | 008 | 041 [ 7.91 | 92.09
2 008 | 467 | 059 | 043 | 009 | 2.03 | 1846 | 1977 | 53.99 | 006 | 043 | 6.96 | 93.04
3 008 | 563 | 087 | 016 | 008 | 211 | 1645 | 19.03 | 5542 | 008 | 009 | 8.06 | 91.94
4 008 | 522 | 061 | 013 | 009 | 232 | 1783 | 2333 | 5022 | 008 | 009 | 7.82 | 92.18
5 008 | 532 | 078 | 047 | 009 | 260 | 18.05 [ 2134 | 5130 [ 010 | 008 | 827 | 91.73
6 009 | 520 | 086 | 049 | 009 | 275 | 1868 | 1994 | 5200 | 010 | 0.09 | 834 | 9166
7 041 | 586 | 084 | 044 | 013 | 348 | 20.27 [ 1833 | 5064 | 044 | 007 | 9.72 | 90.28
8 008 | 511 | 096 | 021 | 010 | 285 | 1947 | 1963 | 5167 | 041 | 041 | 836 | 9164
9 041 | 474 | 087 | 021 | 010 | 220 | 1846 | 2093 | 5219 | 008 | 042 | 7.34 | 9266
10 008 | 481 | 068 | 044 | 009 | 226 | 17.50 | 19.82 | 5445 | 008 | 0.09 | 7.37 | 9263
11 008 | 516 | 088 | 049 | 008 | 252 | 19.83 | 1925 | 51.79 | 0.09 | 011 [ 805 | 9195
12 007 | 541 | 078 | 018 | 007 | 238 | 1745 | 2062 | 5283 | 009 | 012 | 812 | 91.88
13 008 | 521 | 078 | 047 | 008 | 253 | 1862 | 1974 | 5263 | 009 | 009 | 807 | 9193
14 008 | 506 | 092 | 021 | 008 | 288 | 1957 | 21.02 | 49.98 | 010 | 010 | 8.33 | 9167
15 008 | 490 | 078 | 045 | 008 | 253 | 17.83 | 1805 | 5539 | 010 | 041 | 7.77 | 9223
16 042 | 497 | 080 | 019 | 010 | 223 | 1746 | 1972 | 5419 | 009 | 013 | 7.60 | 92.40
17 007 | 500 | 075 | 045 | 007 | 240 | 17.20 [ 1935 | 5477 | 009 | 044 | 7.71 | 92.29
18 041 | 489 | 066 | 015 | 008 | 242 | 1686 | 2227 | 5233 | 041 | 043 | 7.67 | 92.33
19 008 | 518 | 086 | 046 | 008 | 274 | 20.07 | 2003 | 50.60 | 011 | 040 | 827 | 91.73
20 007 | 48 | 076 | 016 | 007 | 241 | 2043 | 2164 | 4967 | 009 | 040 | 761 | 9239
21 010 | 438 | 064 | 012 | 008 | 219 | 2020 | 2072 | 51.32 | 008 | 016 | 6.87 | 93.13
2 008 | 467 | 063 | 016 | 008 | 224 | 1649 | 2082 | 5464 | 007 | 0141 | 7.22 | 9278
23 008 | 520 | 096 | 017 | 009 | 210 | 19.27 | 2092 | 51.08 | 008 | 007 | 7.62 | 92.38
24 009 | 434 | 063 | 043 | 008 | 2.08 | 17.38 | 1846 | 5656 | 0.08 | 047 | 6.72 | 93.28
25 007 | 449 | 073 | 015 | 006 | 260 | 1844 | 24.16 | 49.06 | 0.09 | 016 | 7.39 | 9261
2 008 | 455 | 072 | 043 | 007 | 1.99 | 1661 | 21.09 | 5456 | 0.06 | 013 | 681 | 93.19
27 040 | 477 | 075 | 014 | 009 | 222 | 1648 | 1962 | 5567 | 007 | 009 | 7.29 | 9271
28 040 | 471 | 074 | 043 | 009 | 197 | 17.53 [ 19.90 | 54.65 | 0.05 | 043 | 695 | 93.05
29 009 | 465 | 075 | 014 | 010 | 194 | 16.87 | 1956 | 5574 | 005 | 011 | 6.87 | 93.13
30 043 | 513 | 087 | 045 | 041 | 2.35 | 19.21 | 1995 | 5194 | 007 | 009 | 7.83 | 92.17
31 008 | 375 | 053 | 011 | 006 | 165 | 17.95 | 1914 | 5650 | 0.08 | 015 | 567 | 94.33
32 008 | 417 | 071 | 010 | 008 | 193 | 2068 | 20.31 | 5169 | 012 | 014 | 6.40 | 93.60

0 33 040 | 516 | 104 | 016 | 010 | 235 | 16.98 | 14.06 | 59.86 | 010 | 0.0 | 7.87 | 92.13

. Grandmean | 0.087 | 492 | 077 | 045 | 008 | 234 | 182 | 203 | 528 | 008 | 041 | 760 | 923

oV 018 | 086 | 015 | 017 | 016 | 014 | 006 | 040 | 005 | 022 | 022 | 009 | 0.007

seed and other seeds from Rosaceae family that are
11.6% - 19.6% [11] and 3.49% - 46.15%, respectively
[12].

The results of the fatty acid composition of . isatidea
seed oil are summarised in Table V. The percentages
of total saturated fatty acid (2XSFA) varied between
5.67% and 9.72%. Despite that, the dominating fatty
acids in N. isatidea seed oils were unsaturated fat-
ty acid (2UFA) that accounted for from 90.28% to
94.33%. According to GC-FID analysis, the dominant
saturated fatty acid was stearic acid C,, ; which with
percentage levels from 1.65% to 3.48%.

The main constituent in the oil samples was polyun-
saturated w-3 linolenic acid (C,, ) that ranged from
45.09% to 59.86%. The linolenic acid levels in N.
isatidea seed oils were like that of Chondrilla juncea
(66.27% of total fatty acids), Montia fontana (47.65%
of total fatty acids) [13], perilla seed oil (55-60% of
total fatty acids) [14], and linseed oil (563.21% of total

fatty acids) [15]. A relationship between dietary lino-
lenic acid intake and cardiovascular disease (CVD) is
found in many reports. One of them explained that
higher linolenic acid exposure is associated with a
moderately lower risk of CVD [16]. The other study
emphasised that linolenic acid reduced serum cho-
lesterol in humans [17].

The second major polyunsaturated acid in N. isatidea
seed oils was w-6 fatty acid with linoleic acid C,,,
which was detected between 14.06% and 27.48%.
These results for linoleic acid showed similarity with
those reported in previous studies [14, 18] on peril-
la seed oil (18% - 22%) and almond oils (19.49% -
33.29%). Oleic acid C1s:1, an w-9 fatty acid, was the
third common unsaturated fatty acid in all N. isatidea
seed oil samples, ranging from 16.45% to 20.68%.
To our knowledge, this work is the first on the fat-
ty acid composition of N. isatidea seed oils. The
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remarkable high content on omega fatty acids, lino-
lenic, linoleic, and oleic acids must be emphasised.

4. CONCLUSIONS

Our results demonstrated that N. isatidea seeds ob-
tained from different Turkish locations contain high
levels of omega fatty acids especially omega 3 fatty
acids (i.e., linolenic acid), which is essential for human
nutrition and have health-promoting properties. To
the best of our knowledge, this work is the first inves-
tigation on the fatty acid composition of N. isatidea
seed oils. The nutritional value of N. isatidea seed
could be investigated to obtain valuable information
on possibilities for a usage in food, pharmaceutics,
cosmetics, and other non-food applications.
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