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Sunflower (Helianthus annuus) is a major oilseed crop, cultivated throughout the world, and the nutritional quality of its edible oil
ranks among the best vegetable oils in agricultural product. In Tunisia, there is a lack of study on biochemical characterization of
sunflower germplasm oil. The present study was conducted to analyze oil content and fatty acid composition of 22 local and
introduced sunflower accessions. Results revealed significant variation among studied accessions for all measured biochemical
traits. The average oil content of the H. annuus accessions was 53.2%, ranging from 35.33% to 59.67%. The results of this study also
indicated that unsaturated acids, particularly oleic acid and linoleic acid, were the most abundant fatty acids in oils. Fatty acid
compositions of sunflower oils showed diversity depending on the accession. The first two components of the principal
component analysis (PCA) contributed 45.7% of the total variability. Cluster analysis based on PCA separated the accessions into
four clear groups, which were not grouped according to their geographical origin. Moreover, the classification of the evaluated
sunflower accessions using clustering by Euclidean distance revealed four main groups. Linoleic acid had significant and negative
correlations with some saturated acids (palmitic, stearic, and arachidic acids). These data can be useful for selecting sunflower

accessions and the development of varieties with improved oil quality.

1. Introduction

Sunflower cultivated (Helianthus annuus L.) is an annual
allogamous plant belonging to the Asteraceae family [1].
H. annuus is one of the main oilseed crops ranked third in
production after soybean and rapeseed throughout the
world [2]. In 2021, the sunflower production was 56.97
million tons in approximately 28.27 million ha in the
world [2].

A wide range of sunflower varieties are produced
worldwide. Three basic types of sunflowers are known,
namely, oilseed, confectionery, and ornamental type.
Nowadays, sunflower is primarily grown for its edible oil,
due to its high content of unsaturated fatty acids such as oleic

and linoleic acids, together with the occurrence of the rel-
atively high content of bioactive compounds such as to-
copherols and phytosterols [3].

Overall, in cultivated oil-type sunflower varieties, the oil
content ranged from 36% to 50% [4]. It was observed that the
oil yield was affected by genotypes and environmental
conditions [5]. Standard type sunflower contains about 15%
saturated and 85% unsaturated fatty acids [6, 7]. Previous
research showed that genetic and environmental factors
affected the fatty acids composition of sunflower seeds [8, 9].
Additionally, the plant species and the processing analysis
used during sunflower production influenced the fatty acids
content of oil [10]. In fact, many factors affect the fatty acids
composition and oil content of sunflower seeds and increase
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diversity among sunflower oils. This variability can be useful
for the selection of sunflower in breeding programs.

Breeding efforts in sunflower are widely used for im-
proving traits, such as oil content and fatty acid composition,
and mainly for obtaining commercial oil [11, 12]. Muta-
genesis technology represents a powerful tool for developing
variation in the fatty acid composition of sunflower oil
[13, 14]. Using mutagenesis of dry seeds through X-rays
irradiation, two different sunflower mutants were developed,
having high oleic acid contents [15]. Mutagenesis was ef-
fective for developing mutants with increased levels of oleic
acid (more than 90%) by treatment with dimethyl sulfate
[16]. Molecular genetics technique is one of the best of
current knowledge to improve the seed oil contents and
modify the fatty acids composition [17, 18]. In this context,
QTLs (quantitative trait locus) were identified on the various
linkage groups, explaining the high genetic variability for the
seed oil content in sunflower [19]. The marker-assisted
selection was used to detect high-oleic genotypes of sun-
flower [20].

Presently, the sunflower cultivated is one of the most
leading oilseed crops in Tunisia. It ranked first in 2019 before
soybean and rapeseed, with an average annual production of
about 4877 tons [21]. Despite many benefits of fatty acids
composition as an important indicator for vegetable oil
quality, in Tunisia, few studies were carried out on breeding
for these components in oilseeds, especially on sunflower.
Therefore, this study aimed to characterize and evaluate the
variability of fatty acids and oil contents in sunflower from
different geographical locations of Tunisia.

oil content (%) =

(weight of flask with oil — weight of empty flask) “

Journal of Food Quality

2. Materials and Methods

2.1. Plant Materials. As indicated in Table 1, the experi-
mental material for the present study included twenty-two
accessions of sunflower (Helianthus annuus L.). Nineteen of
them were local accessions collected from different localities
from Northern Tunisia, and three introduced lines were
provided by the National Plant Germplasm System (NPGS,
USA) and the Plant Gene Resources of Canada (PGRC,
Canada).

2.2. Experimental Design. Field experiment was conducted
at Beja region in northwest Tunisia, during the growing
season from March to July 2016 to evaluate the seed quality
(content oil and fatty acids composition) of twenty-two
sunflower accessions. The experiment was arranged as a
randomized complete block with three replications. Plants
were sown in clay soil in rows planted 0.8 m apart, with the
seeds placed 0.6m apart along the row. There were no
fertilizers applications during the vegetation cycle or sup-
plementary irrigation. For oil quality evaluation, 5 sunflower
heads/accessions were harvested at physiological maturity,
and seeds were then dried.

2.3. Seed Oil Determination Using Soxhlet Extraction. Oil
contents were determined in three samples per accession. The
sunflower oils were obtained by chemical extraction. For each
accession, 10 g of decorticated seeds were crushed and used to
extract the oil with hexane solvent for 4h by Soxhlet type
extractor. The oil extract was evaporated under low pressure
in a rotary evaporator at 70°C until the solvent was completely
removed. The weight of oil was then recorded, and the oil
content was determined using the following formula:

weight of ground seeds

2.4. Fatty Acids Content Determination. Fatty acids were first
converted to their methyl esters. 0.1 g of oil samples was
mixed with 3mL of hexane and 0.5mL of 2N methanolic
potassium hydroxide. The mixtures were well shaken and
allowed to settle. The top layer of hexane was then separated,
and 1 mL was injected into a gas chromatography (GC) (HP
4890 D, Hewlett-Packard Company, Wilmington, DE,
USA). The column used was a capillary column (Supelco-
wax: 30 x 0.53 m; 0.25 ym, Agilent Technologies, USA) with
nitrogen as the carrier gas at I mL min~". The detector was a
flame ionization detector (FID). The temperature of the
injector, the detector, and the oven was maintained at a
temperature of 230, 250, and 210°C, respectively. Fatty acids
composition was determined by identifying and calculating
relative peak areas percent by the ChemStation software.
Fatty acids analyses were repeated three times for each
accession.

100. (1

2.5. Statistical Analysis. All statistical analyses were per-
formed using SPSS software version 21 (IBM, Armonk, NY,
USA). Results were expressed as means + standard errors.
The averages were compared using Duncan’s test at a 5%
significance level. Genetic variability among sunflower ac-
cessions based on biochemical data was examined using the
clustering analysis with Euclidean distance matrix and the
principal components analysis (PCA). Correlations analysis
between biochemical traits was performed by applying
Pearson’s correlation coefficient.

3. Results

3.1. Oil Content. 'The seed oil content of the 22 accessions of
sunflower is presented in Table 2. There were statistically
significant (P <0.05) differences among accessions for oil
content. The mean oil content of the sunflower accessions



Journal of Food Quality

TaBLE 1: List of the sunflower (Helianthus annuus L.) accessions studied and their origins.

Accessions no. Codes of NPGS and PGRC Origins Latitudes (N) Longitudes (E) Altitudes (m)
TL1 — Tunisia 36° 53’ 46.405" 9° 26' 43.522" 258
TL2 — Tunisia 36° 53’ 03.856" 9° 26’ 00.820" 263
TL5 — Tunisia 36° 51' 37.225" 9° 18’ 15.015” 335
TL7 — Tunisia 36° 44’ 50.068" 9° 04’ 30.182" 341
TL8 — Tunisia 36° 45' 59.276" 9° 03' 44.647" 351
TL9 — Tunisia 36° 44’ 50.068" 9° 04’ 30.182" 341
TL11 — Tunisia 36° 50" 33.992" 9° 12’ 36.437" 370
TL13 PI 257641 Former Soviet Union — — —
TL17 PI 607925 United States — — —
TL18 CN 37370 Canada — — —
TL19 — Tunisia 36° 53’ 46.405" 9° 26' 43.522" 258
TL20 — Tunisia 36° 45’ 47.657" 9° 11’ 43.281" 225
TL22 — Tunisia 36° 51’ 46.655" 9° 22’ 58.578" 370
TL23 — Tunisia 36° 47’ 06.360" 9° 19’ 24.550" 307
TL25 — Tunisia 36° 46' 39.454" 9° 08’ 09.588" 266
TL26 — Tunisia 36° 44’ 50.068" 9° 04’ 30.182" 341
TL27 — Tunisia 36° 43' 15.577" 9° 05' 12.526" 315
TL29 — Tunisia 36° 48’ 37.964" 9° 11’ 07.264" 270
TL30 — Tunisia 36° 48’ 37.964" 9° 11’ 07.264" 270
TL31 — Tunisia 36° 50 33.997" 9° 12/ 36.499" 374
TL32 — Tunisia 36° 50" 33.992" 9° 12’ 36.437" 370
TL33 — Tunisia 36° 47' 27.886" 9° 16’ 47.552" 360
TaBLE 2: Mean values of oil content and relative fatty acid composition of 22 sunflower accessions.
. . . . . . . . . Arachidic L. L .

Accessions Palmitic acid  Stearic acid Oleic acid Linoleic acid acid (C20:0) Gadoleic acid Behenic acid  Qil content

(C16:0) (%) (C18:0) (%) (C18:1) (%) (C18:2) (%) (%) (C20:1) (%) (C22:0) (%) (%)
TL1 7.4lab+0.43 4.96b+0.05 29.9bd+1.87 50.62g+6.08 0.92ac+0.40 2.0laf+1.16 1.31af+0.74 52be +1.53
TL2 13.5¢ +4.05 4.07a+0.13 25.95ab+0.42 36.92bd+1.21 2.14ag+0.35 0.58a+0.33 2.96fg +0.89 50.67bc+1.20
TL5 7.16ab+0.11 6.91ef+0.41 30.68bd+0.45 40.48ce+0.29 5.57ij+0.30 411f+0.11 2.3df+0.30 55.67ce+1.45
TL7 7.26ab+0.26 5.01b+0.01 30.89be+0.49 41.59df+1.12 598j+£0.02 1.15ac+1.15 0.79ae+0.79 51bd+2.08
TL8 12.99¢+0.01 6.97ef+0.03 29.91bd £0.09 30.23ab+0.23 4.11gj+0.11 2.0af + 0.00 411g+0.11 58.67de +0.88
TL9 6.67a+0.76 6.07cd+0.50 32.28bf+2.56 41.9df+4.20 4.52hj+2.58 3.15cf+1.74 2.17df+1.20 55.33ce+2.33
TL11 6.57a+0.06 6.06cd+0.06 36.17df+0.17 34.1ac+0.10 4.04f£0.04 2.93bf+0.07 1.97cf+0.03 49.67bc+1.33
TL13 10.02b+0.54 5.87cd+0.58 31.21be+2.40 46.25eg+6.54 0.12a+0.07 1.42ad+0.74 2.62eg+1.39 35.33a+3.76
TL17 823ab+0.14 4.09a+0.09 34.01cf+0.01 30.2ab+0.20 12.27k+0.27 1.55ad +0.05 2.97fg +0.03 57.33ce+1.67
TL18 8.97ab+0.03 5.03b+0.03 20a+10 50.05g+0.05 1.02ad+0.02 1.12ac+0.02 1.29af+0.01 50bc + 0.00
TL19 7.97ab+0.26 6.07cd+0.32 33.67bf+2.05 44.07dg+1.70 1.96ae+0.87 3.54df+1.74 1.62af+0.47 56.67ce+2.03
TL20 7.98ab+0.02 4.05a+0.05 26.97ac+0.03 46.23eg+0.23 2.48bg+0.02 8.09g+0.09 1.93bf+0.07 50.67bc+3.84
TL22 7.97ab+0.03 6.08cd +0.08 26.93ac+0.07 29.9ab+0.10 2.08af+0.08 4f+0.00 0a+0.00 46.67b +2.19
TL23 7.93ab+0.67 4.07a+0.07 37.2df + 020 49.95g +0.05 0.2a+0.00 0.12a+0.02 0.1ab+0.00 55.67ce +3.33
TL25 7.51ab+0.01 6.49de +0.01 30bd +0.00 40.48ce+0.02 2.99dh+0.01 3.98ef+0.02 8.87h+0.13 55.33ce+1.86
TL26 9.32ab+0.09 4.07a+0.07 34.22cf+0.11 44.01dg+0.01 2.75ch+0.14  3bf+0.00  2.34df+0.09 56ce+1.73
TL27 6.23a+0.15 4a+0.00 39.95f+0.05 48.41fg+0.24 0.22a+0.02 0.30a +0.00 0.2ac+0.01 59.67e+1.33
TL29 7.51ab+0.01 5.81c+0.01 37.16df+0.16 47.48eg+0.02 0.47ab+0.00 0.71ab+0.01 0.5ad +0.00 56¢ce +2.08
TL30 8.02ab+0.02 4.93b+0.07 26.72ac+0.02 36.92bd+0.08 3.41eh+0.01 3.07cf+0.07 0a+0.00 55.33ce +£2.33
TL31 8.96ab+0.04 7.97g+0.03 38.80ef+0.00 38.47cd+0.03 2.03af+0.03 1.91af+0.01 1.91bf+0.01 55.33ce+4.18
TL32 21.56d £0.06 7.50fg+0.00 35.46df+0.04 28.87a+0.13 1.82ae+0.02 2.29af+0.01 0.62ad+0.02 54.33ce+0.88
TL33 7.02ab+0.14 4.63ab+0.21 34.98df+0.90 47.9fg+2.06 1.14ad+0.57 1.68ae+0.97 1.77af+0.99 53be +2.52
Mean 8.94 5.49 31.96 41.14 2.83 2.4 1.93 53.2

Means with different letters in the same column differ significantly at 5% as a probability level.

was 53.2%, varying from a low of 35.33+3.76% in TL13 to a

high of 59.67 +1.33% in TL27.

3.2. Fatty Acid Composition. As shown in Table 2, there were
statistically significant differences (P <0.05) among the
examined sunflower accessions in terms of all fatty acid

content. Analysis of fatty acid composition indicated that
linoleic (C18:2) and oleic (C18:1) acids represented the
major component of total fatty acids (with an average of
41.14% and 31.96%, respectively). Linoleic acid content
ranged from 28.87 + 0.13% in TL32 accession to 50.62 *
6.08% in TL1 accession. Oleic acid content varied from 20 +



10% in TL18 accession to 39.95 + 0.05% in TL27 accession.
Palmitic acid (C16:0) content ranged from 6.23 £ 0.15% in
TL27 to 21.56 £ 0.06% in TL32 with an average of 8.94%. The
highest stearic acid (C18:0) content was observed in TL31
accession as 7.97+0.03%, while the lowest stearic acid
content was obtained from TL27 accession as 4 + 0.00%.
Several minor fatty acids were present in the oil of these
sunflower accessions including arachidic, gadoleic, and
behenic acids. The average arachidic acid (C20:0) con-
centration was 2.83%, varying from a high of 12.27 £ 0.27%
in TL17 to alow of 0.92 + 0.40% in TL1. Gadoleic acid (C20:
1) averaged 2.4% and was between 0.12+0.02% in TL23
accession and 8.09 +0.09% in TL20 accession. The mean
behenic acid (C22:0) concentration of these accessions was
1.93%, and TL22 and TL30 accessions had the lowest with
0+0.00%, while the highest behenic acid percentage was
observed in TL25 accession with 8.87 +0.13%.

3.3. Principal Component Analysis (PCA). The importance of
each biochemical trait in explaining the observed variability
was assessed through principal component analysis (PCA).
The results of PCA showed that the first three principal
components accounted for 63.4% of the total variability
(Table 3). The first principal component (PC1) absorbed
26.3% of the total variation; it was related mostly to stearic
acid, linoleic acid, and arachidic acid. The second principal
component (PC2) explained 19.4% of the total variability,
and it was defined by the strong correlation to oleic acid,
gadoleic acid, and oil content. The third principal compo-
nent (PC3) contributed around 17.7% of the variability
present among the accessions for the traits used in this study,
and it was correlated with palmitic acid, arachidic acid, and
oil content. The major correlated variability of sunflower
accessions was shown by axes 1 and 2 which explained 45.7%
of the total variability and revealed four groups (Figure 1).
Cluster I contained TL1, TL23, TL27, TL29, and TL33;
cluster II was composed of TL8, TL17, TL31, and TL32;
cluster IIT included TL13, TL18, and TL20; and cluster IV
consisted of TL2, TL5, TL7, TL9, TL11, TL19, TL22, TL25,
TL26, and TL30.

3.4. Hierarchical Classification Using Matrix of Euclidean
Distances. The dendrogram of the matrix of Euclidean
distances (Figure 2), which lies between the studied twenty-
two sunflower accessions based on biochemical traits,
revealed four main groups, indicating a considerable vari-
ability genetic. Group I included the twelve sunflower ac-
cessions: TL5, TL7, TL9, TL11, TL19, TL23, TL25, TL26,
TL27,TL29, TL31, and TL33. The sunflower accessions, TLI,
TL18, and TL20, were clustered in Group II. Group III
combined the two sunflower accessions: TL8 and TL17.
Group IV contained the three sunflower accessions: TL2,
TL22, and TL30 whereas, the sunflower accessions TL13 and
TL32 were not clustered into the four mentioned groups.

3.5. Interrelations among the Biochemical Traits. The
analysis of simple correlation coefficients (Table 4) showed
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TaBLE 3: Eigenvectors, eigenvalues, total and cumulative variability
of the first three principal components.

Principal components (axes) PC1 PC2 PC3
Eigenvalues 2.104 1.551 1.415
Variability (%) 26.30 19.40 17.70
Cumulative (%) 26.30 45.70 63.40
Traits Eigenvectors
Palmitic acid (C16:0) (%) 0.495 0.198 —-0.664
Stearic acid (C18:0) (%) 0.607 0.168 -0.397
Oleic acid (C18:1) (%) -0.120 0.816 0.098
Linoleic acid (C18:2) (%) -0.881 ~0.141 0.076
Arachidic acid (C20:0) (%) 0.578 0.036 0.625
Gadoleic acid (C20:1) (%) 0.345 —-0.589 0.241
Behenic acid (C22:0) (%) 0.475 ~0.280 0.267
Qil content (%) 0.146 0.609 0.529

that significant (P <0.05) and negative correlations were
found between linoleic acid (C18: 2), palmitic acid (C16:0),
and stearic acid (C18:0) (-0.488; -0.439, respectively).
Arachidic acid (C20:0) showed significant (P <0.01) and
negative correlation with linoleic acid (C18:2) (-0.552). The
results showed also that there were no significant correla-
tions between other biochemical traits.

4. Discussion

Based on biochemical traits, oil content and fatty acid
composition were analyzed, using some sunflower acces-
sions cultivated in Tunisia and three accessions introduced
from abroad.

The oil content of the seed was significantly affected by the
accession and ranged from 35.33% in TL13 to 59.67% in
TL27. These results agreed with the findings of [22]. It was
found that the oil content of H. annuus was dependent on the
genotype. In contrast, several authors studied the influence of
environmental factors on the oil content. In this context, the
oil yield of the Egyptian hybrids H (A9xRF6) and H
(A9 xRH8) was affected by both irrigation and salinity
treatments [23]. The oil concentration in seeds of Tunisian
sunflower was influenced by Orobanche cumana causing a
decrease in seed oil yield in susceptible sunflower [24].

As consequence of the evaluation of the fatty acid content
in sunflower, it was observed that seed oil was characterized
by the presence of a high proportion of unsaturated fatty acids
than saturated fatty acids. The prevalence of the unsaturated
fraction in this oil was mainly due to the abundance of linoleic
acid (C18:2) and oleic acid (C18:1), which exceeded 75% of
the total fatty acids for the majority of sunflower accessions.
The predominance of unsaturated fatty acids attributes to a
nutritional advantage of sunflower oil and confers it a more
therapeutic advantage. According to [25], a good quality oil of
sunflower is associated with its balanced composition of
unsaturated fatty acids. It was observed that food rich in
unsaturated fatty acids reduced the risk of heart attacks and
cardiovascular disease and led to a decrease in serum cho-
lesterol levels [26].

In this study, the percentage of oleic acid and linoleic
acid may be considered interesting and distinct among all
the other biochemical traits. Thus, this trait may be used to
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FiGure 1: Two-dimensional plot of the principal component analysis (PCA) of the twenty-two accessions of Helianthus annuus based on
biochemical traits along the first two principal axes. (a) Projection of the biochemical traits in the layout generated by PC1 and PC2. (b)
Projection of the sunflower accessions in the layout generated by PCI and PC2.

select accessions having seeds oil for improved diet. These Furthermore, statistical analysis of the fatty acid contents
findings are in accordance with the previous study of [27],  showed significant genotypic effects (P <0.05) for the bio-
who observed that oleic and linoleic fatty acids as the  chemical parameters studied. This might be due to the ge-
dominant acids in oils of various plant species. These acids ~ notypic characteristics of the sunflower accession. Several
may be useful for breeders to improve oil quality. previous studies available on this topic showed that the ratio
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FiGURe 2: Classification of the studied sunflower accessions based on biochemical traits using clustering by Euclidean distance.
TABLE 4: Pearson’s correlation coeflicients between biochemical traits.
C16:0 C18:0 C18:1 C18:2 C20:0 C20:1 C22:0 Oil content

C16:0 1

C18:0 0.328 1

C18:1 —-0.062 0.137 1

C18:2 —0.488" -0.439* 0.040 1

C20:0 -0.089 -0.025 —-0.048 -0.552** 1

C20:1 -0.113 0.136 -0.307 -0.151 0.147 1

C22:0 0.012 0.221 —-0.148 —-0.160 0.243 0.228 1

Oil content —0.041 —-0.006 0.368 -0.088 0.259 -0.062 0.049 1

P value * and ** were significant at 0.05 and 0.01 probability levels, respectively.

between fatty acids could be used as a marker of varietal
discrimination and classification of oils [28-30]. Sixty-four
genotypes of sunflower were studied using high oleic acid
trait, and the biochemical characterization was efficient in
detecting genetic variability among genotypes [31]. In
contrast, some studies showed that the fatty acid compo-
sition of sunflower oil was affected by several abiotic factors
such as temperature and water regime [32, 33].

Principal component analysis (PCA) is a powerful tool in
analyzing relationships and genetic variability among plant
accessions [34]. Our results indicated that the first two
components of the PCA express 45.7% of the total variation.
The PCA provided a significant insight and separated the
sunflower germplasm into four distinct groups. Cluster I was
characterized by high content of oleic and linoleic acids and
low content of other fatty acids. Cluster II was represented



Journal of Food Quality

by the majority of accessions which defined by high content
of oleic acid and moderate content of linoleic acid. Cluster
III was the smallest cluster and formed by two accessions
introduced from abroad (TL13 and TL18) and one accession
cultivated in Tunisia (TL20). They were characterized by
high content of linoleic acid. Cluster IV was the largest group
and included the remaining accessions which were culti-
vated in Tunisia. The rate of oleic acid and linoleic acid of
these accessions varied from 25.95% to 36.17% and from
29.9% to 44%, respectively. The current results showed that
each group includes accessions from different geographical
origins. The accessions arrangement based on the PCA
cluster does not depend on the geographical dispersion. This
situation can be due to a considerable gene flow among these
studied accessions and the existence of seed exchanges
among farmers of different locations of Tunisia [35].

The classification of the studied sunflower accessions
based on biochemical traits using clustering by Euclidean
distance revealed four different groups. This classification
was not in agreement with their geographical distribution.
These data were in agreement with previous analysis of [36],
and they postulated that fatty-acid contents were similar for
North American wild populations, Australian naturalized
populations, and improved cultivars of sunflower. Fur-
thermore, the accessions TL13 and TL32 originated from the
former Soviet Union and Tunisia, respectively, which
clustered out of the four mentioned groups. This reflects a
clear genetic gap between these accessions and the rest of the
studied ones. In order to design an effective breeding
program for any crop, knowledge of correlations among
different traits is very important [37]. It was determined in
this study that significant and negative correlations were
noted between linoleic acid and some saturated acids
(palmitic acid, stearic acid, and arachidic acid). In this
regard, the quality of sunflower oil is associated with an
increase in linoleic acid content and a decrease in these
saturated acids and vice versa. Consequently, a breeder may
consider these biochemical traits while performing genetic
improvement in sunflower.

5. Conclusions

The biochemical characterization of edible vegetable oils is
important for understanding the mechanism of oil’s func-
tion in human diet and health. In this regard, the present
study was conducted with an aim to evaluate biochemical
variability in 22 accessions of sunflower, using oil content
and fatty acid composition. We observed a variation in oil
content of different sunflower accessions. Sunflower oils had
the best fatty acid profile, showing the predominant un-
saturated acids as oleic and linoleic acids. Fatty acid com-
positions of sunflower oils may show variability according to
the accession. The importance of biochemical traits in
explaining the observed variability was assessed through the
PCA method and clustering by Euclidean distance. Thus,
these two methods of cluster analysis allowed the 22 ac-
cessions studied to be divided into four major groups. From
the research that has been carried out, it is possible that this
considerable biochemical variability can be used in breeding

programs focusing on seed oil quality in sunflower
germplasm.
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