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ABSTRACT

The present study was carried out to investigate the chemical
composition and oil characteristics of seeds from some Egyptian
sunflower varieties and hybrids namely: Hybrid Y « ¥, Euroflor and
Vidok. The following topics were covered: (a) chemical
composition of whole sunflower seeds and kernels from different
varieties, (b) physical properties and chemical characteristics of
resulting crude oils and (c¢) fatty acid composition and
unsaponifiable matters of oil samples by GLC. The result obtained
showed a relation between the size of achen and the weight of
\,+++ seed. The hull and kernel ratio depends on the seed variety,
maturity state and pedo-climatic conditions. Furthermore there is
an invers correlation between oil and protein content in the case of
whole seed and kernel . The samples of Hybrid (Y+Y ) had the
highest value in minerals content (P, K ,Mg,Na,Zn,Cu, Fe
and Ca) while the lowest value in mineral content was found in
seeds of Euroflor variety . It can be pointed out that the oil content
of seed is the most important factor which controls the total
composition. The increase of oil content is accompanied by increase
in linoleic acid content. On the other hand it was noticed a linear
relationship between the iodine value (1.V.) and Linoleic acid
(CYA:Y) content. Whereas, an inverse relationship was recorded
between Oleic acid (CYA:Y) and Linoleic acid (CYA:Y) . The high
oil varieties of sunflower are characterized by a predominance of
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Linoleic acid (CYA:Y) over Oleic acid (CYA:Y) . The percentage of
hydrocarbon were found to be Y\).¢\/Z | ¥..e\V/ and ¢V..¢/of
unsaponifiable matter for Euroflor , Vidok and Hybrid (YY)
respectively.Where total sterol ranged from ¢Y.417 to YA,e47 of
the unsaponifiable matter. Whereas fraction p-stosterol was the
major sterol followed by stigmasterol and campsterol.

INTRODUCTION

Oil seeds are widely used for the production of vegetable oils
and the remainder meals are rich in protein dietary, fibers and
carbohydrates. The major parts of oil seed meals are consumed by
animal and poultry feeding. Besides, large amount of edible oils
used in socalled convenience food such as potato chips, roasted
nuts, popcorn and many others. From the nutritional point of view,
oils and fats are a structural component of the membranes, which
enclose living cells. (Swern, Y4V4 and Lawson, Y349)

In Egypt, the production of vegetable oils is not sufficient to
provide the people with edible oils. The country’s policy is directed
towards increasing domestic production of different oil crops to
overcome being largely dependant on imports of edible oils.
Attempts are given to improve the cropping pattern, intensify the
cropping system, reclamation and cultivation of desert lands,
improvement, development of irrigation water and increasing
availability of high seed quality together with agricultural imputes
at fair prices Iskander et al., (Y 3A%),and (Y A9).

The sunflower seed may be dehulled and eaten without
processing. The dehulled seed may be roasted in oil and salted, or
used as nutmeats and in candy, salads and bakery products
Robertson, (Y 4VY).

Sunflower oil is a high quality oil for cooking and salad oil
uses. In Europe, it has been used extensively in shortening and
margarine. The oil is unusually good for frying foods, where a
liquid oil with high smoke point is desired. In addition, sunflower
oil with higher levels of Linoleic acid, i.e., highly polyunsaturated,
Is desired for the soft margarine and coating industries, (UNIDO,
YAYY and Egan et al.,, Y3A)Y). Traditional sunflower varieties
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generally produce oils which have high levels of Linoleic acid and
low level of oleic acid, characteristics which have been associated
with health problems. To overcome these negative health
associations, newer sunflower varieties have been developed with
different oil compositions ( Honda et al., Y+ +2).

The present work was carried out on some new sunflower
seeds varieties namely : Vidoc , Euroflor and hybrid Y+Y in an
attempt to study the following points: (a) the gross chemical
composition of whole sunflower seeds and kernels , (b) the
physical properties ,chemical characteristics , fatty acid
composition and the minor constitutes of the crude oil extracted
from sunflower seeds.

MATERIALS AND METHODS
Materials:-
Sunflower seeds:-
Three different new varieties and hybrids of sunflower seeds
namely: Hybrid Y-Y, Euroflor and Vidok were selected in this
investigation and obtained from the Field Crops Research Institute,
(FCRI), Agriculture Research center (ARC) at Abnob-Assiut,
Egypt.
Sunflower seeds oil:-
Sunflower oil samples were extracted from the studied seeds by
using pure n-hexane according to the method described in AOCS
(Y449A). The oil was dried over anhydrous sodium sulfate, filtered,
stored in dark brown bottles then kept at © °C until analysis.
Analytical methods:-
Analysis of sunflower seeds:-

Moisture ,crude oil , crude protein (T.N.x 1.Ye) | crude fibre
and ash were determined according to the method of the AOAC
(Yre0).

Total carbohydrates were estimated (as glucose%) after acid
hydrolysis and spectrophotometrically determined using phenol,
sulphoric acid reagent according to the method of Dubois et
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al.,(Y427). All determinations were performed triplicates and the
means were reported.

Minerals contents phosphorus (P) , potassium (K),
magnessium (Mn), sodium (Na), zinc (z), cupper (Cu), iron (Fe)
and calcium (Ca) were determined according to the methods
described in AOAC (Y:-+). Calcium and magnesium contents
were determined using Double Beam Atomic Absorption
Potasium and sodium  contents were determined by flam
photometer method , Coring £)+ ( coring Limited Halested Essex
England UK) Iron and zink were determined by spectrophotometry
4+Y GBC and phosphorus by using visible spectrophotometer PU
Atle. (Pye Unicam , England).

Analysis of sunflower seed oil:-
Physical properties:-

All the samples were analyzed according to the AOCS
(Y44A), the Specific gravity (Sp.Gr.) for sunflower seed oil
samples was determined at Ye/Ye°C according to Cc ):-Yo, the
refractive index (R.l.) was tested according to CcV-Ye and the color
of oil samples was determined by the color Wesson method using
Lovibond glasses and calibrated according to Cc ' Yb-<e,

An automatic refractometer was used and the results were
standardized at Y°°C.

Chemical Characteristics:-

The investigated samples was examined according to the
method described in the AOCS (Y24A) ,the acidity of the samples
was examined according to Cd-Ya-1Y and was calculated in terms
of acid value (A.V) as mg. KOH / g. oil sample, the iodine value
(1.V) was determined by the Hanus method as described in the Cd
V-Yo the saponification value (S.V.) was investigated as outlined in
the Cd Y-Ye, and peroxide value (P.V.)as mg of koh/ saponify ‘g
oil was tested according to CdA-°Y. The PV was reported as
milliequvalents of peroxide per Kg sample.
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Unsaponifiable matters of oil:-
Separation of unsaponifiable matters:-

The unsaponifiable matters were separated from the oil
samples after saponification according to the method outlined in
the AOCS () 43A).

Identification of the unsaponifiable matters components by gas
liquid chromatography :-

The unsaponifiable matters (hydrocarbons and sterols
compounds) were identified by using a Hewlett Packard gas
chromatography model °A%+ equipped with a flame ionization
detector in the presence of nitrogen as carrier gas. The separation
was carried out at :+-YAs+ °C (temperature rate ©°C/min.)
followed by Y +min. at YA+ °C. The column used for separation was
Yo x «.Y m L.D. fused silica capillary column coated with dimethyl
silicon fluid. The injector and detector temperatures were Y°+ and
Y+« OC, respectively. The nitrogen, hydrogen and air flow rates
were Y+, Y+« and ¢+« ml/min., respectively. The sample size was
YuL. The authentic samples of hydrocarbons (C)Y ; CYY ; CV¢ ;
CYo:CY1:CY: CYACYY; CY: :CYY : CYY: CYY: CYe: CYo !
CYV,Yv ; CYA; CY+ and squalene) and sterols (cholesterol,
campestrol, stigmasterol and B-sitosterol) were also injected under
the same conditions and the relative retention times (R.R.T) were
calculated. The peaks area were identified by comparing their
retention times with those of standardized under the same
conditions. Retention times were deermined by using Hewlett
Packared YY4Y integrator.

Fatty acid compositions:-

The composition of the fatty acid s was performed by gas
liquid chromatography (GLC) . The methyl esters of fatty acids
were prepared as described in AOCS () 449A).

The fatty acid methyl esters were separated by using a
Hewlett Packard GLC (model °A4+) equipped with a dual flam
ionization detector (FID). The coiled glass column (1.Tm x ¢mm)
was packed with diatomite (++-)Y+ mesh) and coated with )%
Di—ethylglyco succinate (DEGS). The operation was carried
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isothermally at column temperature YV +°C, detector and injection
temperatures were Y+ +°C and Y°:°C, respectively. The nitrogen,
hydrogen and air flow rates were Y+, Y+ and Y¥+ ml. /min,,
respectively. The sample size (YuL) of fatty acid methyl esters
were dissolved in chloroform was injected into the column using a
Hamilton microsyring. chart speed was Y cm./ min. Peak areas
were measured using Hewlett Packared YY4Y integrator.

RESULTS AND DISCUSSION
Chemical composition of sunflower seeds :-
V-Gross chemical composition of whole seed (achene):-

The major components of whole sunflower seeds (achene)
and kernels of Hybrid () +Y), Euroflor and Vidok were studied.
Weight of Y.+« seeds, % kernel, % hull, % ash, % oil, % protein,
% fiber and % of carbohydrates were determined and the results
are shown in Tables (Y) and (Y). The results represented in this
study Table () indicated that the weight of ... seeds was
¢Y.V+g. for Hybrid (V+Y), ©Y.++g. for Euroflor and °1.¥-g. for
Vidok. The differences in the weight of V-« ++ seeds may be due to
the variations in the degree of seed development and the cultivation
zone .On the other hand, these differences could be explained by
the fact that for achenes of oilseed varieties exist a relationship
between the size of achene and weight of )+ ++ seeds. Such results
are in reasonable agreement with those of, Earle, et al.,(Y37A))
Biino and Carlisi,. (Y97%).and Eskandar, and Banu, (Y4AY). .As
for the kernel percentage of different varieties and hybrids, the data
obtained in Table () indicated that the kernel percentage was
VY Y+ VY. £€ and Ve .+ for Hybrid () +Y); Vidok and Euroflor,
respectively. On the other hand, results in Table (1) showed the
following values for hull percentage: Y1.++; YA, 2T and YA.A+ for
Euroflor, Vidok and Hybrid ()+Y), respectively.These results
revealed that both percentage of kernel and hull depended on the
seed variety, the stage of maturity, the cultivation zone and the
purpose of seed production (for confections and birdseed or oil).
Such results agree with those reported by Biino and Carlisi,.
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(Y414). , Eskandar, and Banu, ()3AY). and Raymond,et
al.,(Y44Y). Furthermore, the data in Table (V) indicated that the
moisture content was ¢.AY, ¢V+ and ¢YA % in Hybrid (1Y),
Euroflor and Vidok, respectively. Also, the results in the same
Table showed that the dry matter percentage for the studied
varieties and hybrids was 4e.\Y | 4o Y. and 3°.AY % in Hybrid
(Y +Y); Euroflor and Vidok , respectively. These results are in the
same trend with those reported by (Darwish,et al.,(YV©e),Hafiz ,et
al.,('44Y), and Francis,(Y+++).As for ash content, the results
represented in this study (Table, V) showed a little variation in the
ash content between different varieties and hybrid. The following
values were found: €.Yo; ¢ YA and ¢.¢+ % (on DB) for Hybrid
(YY), Euroflor and Vidok, respectively. Similar results were
obtained by Pellet, and Shadarevian, (Y4V+).

Table 1v: Proximate chemical composition (*) of whole sunflower

seeds (achene) of three cultivars

Variety and hybrid
Analysis .

Y |_(|¥b£')d Euroflor Vidok
Weight of Y+« + seeds, (g) '’ Y. oY .. on Y.
Kernel, % VYL Y Ve oo VY.e¢
Hull, % YA A (R YA.on
Moisture % £AY ¢V Y
Dry matter % q0.\V 30 V. 30 AY
€0t €A €YY

Ash % W.B
D.B £ Yo € YA €.
W.B AR ALY ¢ Ve
Oil % DB ¥ .vo T AR | tnaR
W.B YY it Yo.AN YR Y
Protein (N x 1.Y¢), % DB Year YV | vy
W.B VAN E WY Yy oY
Fiber % D.B 14,41 yv.av Yt o0
W.B ALY a.v¢ V.YY

(***)

Carbohydrates as glucose % DB AR TV v

(*) Each figure give in this Table is a mean of three determinations.
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(**) Calculated from weight of kernel and hull, to avoid inclusion of empty or wormy
achens.
(***) Including soluble and non-soluble sugars.

On the basis of total oil content, it was observed the following
values: ¢Y.Yo ¢+ A% and £€1.14 % (on DWB) for whole, sunflower
seeds (achene) of Hybrid () +Y), Euroflor and Vidok, respectively.
Generally, it can be observed that all the studied sunflower seed
varieties had high oil content ranging from ¢+.A% and £€1.7% 9% (on
DB). These results are in accordance with those reported by,
Morrison,(Y4AY) and Fadia,(Y++¢) . Concerning the protein
content (DB), the studied varieties and hybrids can be arranged in
the following ascending order : Vidok (Y1.YY %) ; Hybrid-)+Y
(Y€Y %) and Euroflor (YV.Y1 %). These results show the
existence of an inverse relationship between oil content and protein
content. Such results are in good accordance with those recorded
by, Pellet, and Shadarevian, (Y4Y+) Robertson, et al., (Y4V)),
Morrison,(Y4AY) , Praveena, etal., (Y+++) and Fadia (¥« £).

As for the fiber content (DB) in different sunflower varieties
and hybrids used in this study, it was noticed from Table ()) that
the fiber content (DB) in whole sunflower seeds ranged from V.2V
% (in Euroflor variety) to YY.°Y % ( in Vidok variety). This
difference in fiber content could be attributed to variations in the
seed varieties which detemine hull proportion and the fiber content.
These results are in general agreement with those reported by
Francis,(Y + + +).The carbohydrate contents (soluble and nonsoluble
sugars) were: AAY % (on DB for Hybride, )+:Y); 4.V« % (for
Euroflor variety) and V.1 ¢ % (for Vidok variety) (Table, Y). Such
results are in the same trend with those reported by Fadia (Y « £)

Y- Gross chemical composition of sunflower seed kernel:-
Data in Table (v) indicated that the sunflower seed kernel of

Vidok variety had the highest value of moisture content (-.:v %)
followed by Hybrid (v.v) v.a¢ % whereas the lowest value of
moisture content was found in Euroflor variety (v..v %). In
addition, the data recorded in Table (v) revealed that the dry matter
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was ranged between a:.ov % for Vidok variety to av.av % for

Euroflor variety. These results are in the same trend with those
reported by Hafiz, etal., (yaar).

As for ash content, the results obtained in Table (Y) show that
the ash content (DB) of sunflower seeds kernel varities was in the
range of .1V % ( for Euroflor variety) and ©.A+ % ( for Hybrid,
Y+ Y) with a mean of £.Y¢ %. These results are in coincide acne
with those obtained by Saeed and Cheryan, (Y3AA). . On the basis
of oil content (DB), the following values were noticed: Hybrid,
VoY (£7.9) 9% ), Euroflor (£Y.¢A%) and Vidok (°).Y¢ %). On the
other hand, it was observed the following values for the protein
content: YY.4Y 9%, Y3414 96 and Y £.7¢ % (on DB) in Hybrid () +Y),
Euroflor, and Vidok, respectively. Such results agree with those
reported by Pellet, P. L. and Shadarevian, S. (Y2V+).

As for fiber content (DB), the following results were obtained
- Hybrid-Y + Y (V1YY %); Euroflor (Y©.£A %) and Vidok (YY.oA %).
Such findings agree with those reported by Bau, et al., (Y 3AY) .
Concerning the content of carbohydrates (DB), the results
represented in Table (Y) showed the following values: Hybrid-Y + Y
(V.Y+ % on DB); Euroflor (Y.3A %) and Vidok (1.YA %). These
results are in general agreement with those recorded by. Hafiz,Et
al.,(Y24Y) and Fadia (Y« + ¢).

Table v: Proximate composition ) of sunflower seeds kernel of

three cultivars

Analysis Variety and hybrid

Hybrid (Y« Y) Euroflor Vidok
Moisture % r.at v..¥ 8.tV
Dry matter % 41,0 41,4V 4¢,0v
W.B ooV £V £.av

Ash %
DB Y TV A
WB To 1 ARE INE

Oil %
DB 1.9 TY.EA ARE
WB YY.9A YAVA YY.AL

Protein (N x 1.Y¢), %

DB YY.ay Ya.04 YER¢E
W.B Yo of A Yy ve
Fiber % DB RN Yo.tA YY.oA
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— WB Tav V.o st
Carbohydrates % )

DB AR VA TYA

(*) Each figure give in this table is a mean of three determinations.
(**) Including soluble and non-soluble sugars.

¥ — Mineral content of sunflower seeds :-

The minerals content, i.e. P, K, Mg, Na, Zn, Cu, Fe and Ca,
in the three cultivars of sunflower seeds ( whole seeds and kernel)
were determined and the results are embodied in Tables (¥) and
(%£). Generally, it can be observed that the samples of Hybrid-) Y
(either whole seeds or kernel) had the highest value of all
determined minerals followed by samples of Vidok and the lowest
values were found in Euroflor samples. Concerning phosphorus
(p), the results recorded in Tables (Y) and (£) indicated that it
ranged between YY:.+« and Y4++.++ mg / V++g for achene and
between V++.++ and Y¥+.++» mg/ )+ g for sunflower seed kernel.
These results are in coincid with those obtained by Ndoreyaho, et
al., (Y44Y), and Ensminger,et al., (Y 47°) but they were higher than
those reported by Hafiz et al (Y44Y) This differences might be due
to variation in the seed variety, stage of maturity and the
cultivation zone. Regarding the potassium element (K), it was
evident from the results in Tables (Y) and (¢) that it represented the
predominant inorganic constituent in sunflower seeds. These
results are in the same trend with those reported by Watt and merill
(Yave),

Table ¥ : Mineral content of whole sunflower seeds (achene) of three
cultivars (mg /Y + *Q)

e
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A,

P&,;é,es% P K Mg Na | zn | cu | Fe | ©2
Hybrid =1+ ¥ Yav e e [ YAT | YA [ AYAR [ YA | YA | P
Euroflor V¥ o [0 v | VIV o A4 A KR AAR
Vidok Vo vn | YAY c o | NAVe L VTR [ MY | Y A v

"Results are the mean of triplicate determinations and calculated on DB.
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This differences could be attibuted to the seed variety as weel
as cultivation zone. With regard to other minerals i.e. magnesium,
sodium, zink, cupper, iron and calcium, in the whole sunflower
seeds (achene) , the results in Table (¥) showed the following
values: magnesium (Y Y+ - VYA mg/++g), sodium ( Y17, +» -
YWAAd+mg/Y.+g),zinc (A3 - Y Avmg/.+Q); cupper (+.19 -
YAYmg/ Ye+g);iron( +.2Y Y YAmg/ Y++g)and calcium ( YY.) -
-YAemg/ Y++g). For sunflower seed kernel samples, the data in
Table (¢) showed the following values: magnisum ( 3V« - Y7
mg/Y++g);sodium (Y¢« -Yeemg/ Vg ); zinc (AT - VY e
mg/ Y++q);cupper (+.1+-V.+dmg/Ve+g);iron( +.¥Y -+ €1 mg
[ Y++g) and calcium ( Yo A1 -YY A. mg / Y++g) . Similar results
were obtained by Watt, and. Merill, (Y3Ve) and Ndoreyaho,et al.,
(Yaay).

It is noteworthy to mention that the sunflower seeds can be
considered as a good source of minerals and for this reason the
sunflower meal can be used in animal nutrition. These results are in
the same trend with those reported by Ensminger, et al., (Y419).
They reported that sunflower meal can be considered as a good
source of calcium and phosphorus and it contained ¥ % more than
the normal source of iron .

Table ¢ : Mineral content of sunflower seeds kernel of three
cultivars (mg /Y * +q)’

Vvt P K Mg Na Zn | cu | Fe | €2
Hybrid—\~“ VA AR EI Yela v Vo¢ 4 VY. V.8 % YV. A
b
Euroflor Voo v AN AV, o YEv o A e Y Vo AR
v
Vidok | Y¥eve [ AVYeon | Yoo | vEVEY | A | van | oy | Yo
A

*Results are the mean of duplicated determinations and calculated on DB.
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Physico-chemical characteristics of crude oil extracted from
different varieties of sunflower seeds:-

The physico-chemical characteristics of the sunflower seed oil
extracted from different varieties and hybrids are presented in
Table (°). The results obtained indicated that the specific gravity at
Yo /Yo °C ranged from .4V (Euroflor) to +.4YY1 (Hybrid — + Y)
with an average of +.2VVYY. On the basis of refractive index at (Y°
°C), the following values were found: Euroflor (}.£VY?); Vidok
(V.¢v¥%) and Hybrid -+ Y (1.£YYY). Such results are in reasonable
agreement with those obtained by Fadia,(Y++¢). Oil color is
another indicator of quality. The results obtained in this study
(Table ©°) indicated that the color of oil extracted from Vidok
variety was darker (higher) than the color of the other oil samples.
This difference of the color is due to the natural pigment content
which passes from oil bearing material into the extracted oils, as
well as due to the secondary pigments which presence is due to the
treatment condition of the bearing material. Seed stored for
prolonged periods under unfavourable temperature and moisture
conditions and exposed to air- oxidation yields darker colored oils
than fresh seed.These results agree with those reported by Rich
(Ya1v).

On the basis,the acid value, the data in Table (°) indicated
that the acid value (mg KOH / g oil) of laboratory extracted oils
was in the range of +.¥\ (Euroflor variety) and +.3Y (Hybrid-)+Y)
with a mean of .Y, The differences in acid value may be due to
the conditions during ripening of the seeds and conditions of
harvesting and storage as well as conditions during processing.
Similar results were obtained by Swern,()4Y4), Concerning the
iodine value (g iodine saturate )+ +g oil), the results obtained in
Table (°) indicated that the iodine value of sunflower oil samples
under investigation were YY¢Y; Y«Y €71 and YA e¢ for Euroflor,
Vidok and Hybrid () +Y), respectively. This is to be expected since
the high iodine value could be attributed to the high content of
linoleic and linolenic. Generally, it can be observed that the
variation in iodine value could be attributed to the variation in
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polyunsaturated fatty acid contents. These results are in accordence
with those reported by Fadia,(Y++¢). As for the saponification
value (mg KOH saponify g oil), results in Table (¢) revealed that
the sunflower seed oil extracted from Euroflor variety gave the
highest saponification value (Y4Y.-+) while, the lowest value
(YAA.++) was recorded for sunflower seed oil extracted from Vidok
variety. These differences could be attributed to the formation of
new fatty acids that differ in their molecular weight. In general, the
high saponification value indicates lower molecular fatty acids.
These results are in harmony with those reported by Weiss (Y3V+)
and Francis (Y+++).

Table ¢: Physico - chemical characteristic of crude sunflower
oils extracted from different varieties and hybrids .

o Variety and hybrid

Characteristic Eurofior | Vidok I—(|¥t.):|)d

Specific gravity at Yo / Ye°C ( Sp. Gr.) AV e AVE e AV

Refractive index at Ye°C (R.1.) V.EVYe ) EVYR ) EVYY
Color : Lovibond (Y /R), Y inch cell Yoty |[Yo/[a V]| Yo
Acid value (A.V.) ne ‘.0 o)
lodin value (Hanus),(1.V). VIENY Y. vet ) Ay

Saponification value (S.V). YAY oo [YAA G VYA B

Peroxide value (P.V.). Yo Yo [ YAy ..
Unsaponifiable matter (%) AR YooY y.YY
Ay

* Each figure given in this table is a mean of three determination.

Oxidative rancidity is the principal problem in fats and oil,
peroxide value (as indicator of primary oxidation) is employed in
this study to determine the extent of oxidation caused in the
investigated oils. Data in Table (°) indicated that the peroxide
value was -.ve, Y.V and V.YY meq peroxide /kg sample in
Euroflor, Vidok and Hybrid () +Y) oil samples, respectively. The
results indicated also that the peroxide values of all oil samples
used in this study were below the permissible limits of -
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milliequivalent of peroxide / kg sample according to E.O.S (Y44Y).
The unsaponifiable matter (includes hydrocarbons, sterols,
vitamins and pigments compounds) usually plays an important role
in the oil stability. It is obvious from the results in Table (°) that
the oil samples under investigation had comparable content of
unsaponifiable matter (Y.)+ %, ).+ Y % and +.3VY % for oil samples
extracted from Euroflor, Vidok and Hybrid —+Y, respectively).
These finding are in the same line with those reported by Van Oss
(Vave).

Fatty acid composition:-

The results presented in Table (1) demonstrated the fatty acid
composition of sunflower oil extracted from different varieties and
hybrids. The data obtained by using G.L.C. pointed that the major
fatty acids were oleic and linoleic which represented YV.¢+ — £A oA
% and Y£.4Y — €337 0, respectively, followed by palmitic acid
(V.AE —3.0Y %), stearic acid (Y.eY — £, %), arachidic acid (+.VY
—.£Y %), behenic acid (+.7° — + .AY %) and linolenic acid which it
ranged between +.£Y % and +.£¢ %. In addition, the data given in
Table (1) indicated that the total amount of saturated fatty acids
(TSFA) ranged between Y.+ Y and Y1.+) % while the total amount
of unsaturated fatty acids (TUFA) ranged from AY. 24 to A1.3V 0,
These results obtained herein are in general accordance with those
reported by Osorio,et al.,(Y++1). Generally, it can be concluded
from the results in Table(?) that: Vidok variety contains the highest
percentage of oleic acid (£A.2A %), while Euroflor variety contains
the lowest percentage (¢).°Y % ). Hybrid ()+Y) contains the
highest percentage of linoleic acid (£¢9.)7 %) while, Vidok variety
contains the lowest percentage (Y¢.2Y %).There were little
differences in amounts of palmitic acid and stearic acid between
the investigated oils. Small percentages of arachidic, behenic and
linolenic acids were present in the examined seed oils. Sunflower
Hybrid () + ¥) contains the lowest percentage of total saturated fatty
acids ('V.-Y %) while Vidok variety contains the highest
percentage () 1.+ %). On the other hand, Vidok variety contains the
lowest percentage of TUFA (AY.%% %) while, Hybrid ()+Y)
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contains the highest percentage (A1.1Y %).In general, there was a
wide variation among the fatty acids contents specially oleic and
linoleic acids in all varieties and hybrids of sunflower. These
differences may be due to the origin of varieties, the genetic
diversity, the stage of maturity, the cultivation zone and the
purpose of seed production (for confections and birdseed or oil).
Such results agree with those reported by Biino, and Carlisi, (Y319)
and Fadia, (Y +¢).
Table %: Fatty acid composition of sunflower seed oil extracted
from different varieties and hybrids (% of total fatty

acids)
Varieties and hybrid
Fatty acids % id—
Y Euroflor Vidok I\—|.y£3r|d

Saturated fatty acids (SFA)
Stearic  Cy.. ‘0o s':/\ voy
AraChidIC C\'-:- .-‘t‘t \.i‘ﬂ .-e‘u
Behenic  Cy».. CAY vy 18
Total saturated fatty acids ‘s Ty .
(TSFA) 'Y, ‘1, ‘Y
Unsaturated fatty acids (UFA)
Oleic Cira LANCAS A0 YV.¢.
Linoleic Cia.v £¢.04 veayv €401
Linolenic Cia .« Ce bt NN v to
Total unsaturated fatty acids
(TUFA) AvLen A¥.44 ARAY
TUFA : TSFA 1,68 o.ve LAY

Cir:v i Cyacy AP VY R

any investigations Mc—Gandy, and Egsted, () 1Y®) and Vergroesen,
and Gottenbos, (Y2Ve) reported that the diet which has a high

Y .
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content of linoleic acid and low content of saturated fatty acids
play an important role in preventing or inhibition of atherosclerotic
disease by lowering the blood cholesterol effect. In addition, FAO /
WHO (Y4VY) reported that the high content of linoleic acid not
only lowers blood cholesterol concentration but also the tendency
of the platelets was significantly decreased. On the other hand,
Haumann, () 14A).showed that the saturated fatty acids with Y1 or
fewer carbon atoms raise serum cholesterol levels. In contrast,
dietary, stearic acid, on YA carbon atom saturated fat, does not
effect. So, He thought that this may be related to stearic acid which
has a relatively high melting point.

The results recorded in Tables (¢ and 1) showed also, a linear
relation between iodine value and linoleic acid content. At the
same time, it was observed an inverse relationship between oleic
content and linoleic acid content. On the other hand, the results
indicated that the high oil varieties of sunflower are characterized
by a predominance of linoleic acid over oleic acid, increases in the
oil content of the sunflower seed were accompanied by increased
in linoleic acid content. Such results agree with those reported by
Cummins etal.,(Y31V).

Unsaponifiable matters :-

The results present in Table (V) showed the percentage of
hydrocarbons and sterols in sunflower seed oil from different
varieties and hybrids.. Euroflor variety contains the lowest
percentage of hydrocarbon (Y).¢) %) while Hybride ()+Y)
contains the highest percentage (¢V.+¢ %). Data present in Table
(V) showed that the total sterols of the unsaponifiable matters of
sunflower varieties ranged from ©Y.47 9% to VA.e47, Hybrid () +Y)
contains the lowest percentage (°Y.%% %) while Euroflor variety
contains the highest percentage (YA.©%).The p — sitosterol was the
major sterol fraction of total sterol followed by stigmasterol and
campsterol.
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Table V: Unsaponifiable matters (hydrocarbons and sterols) of
sunflower oil extracted from different seed varieties

and hybrids.
Var;, Euroflor
oty % wnd gy Vidok Hybrid 1 - ¥
A- Hydrocarbons

n-Dodecane Cv | | -
n-Tetradecane C,: i AR oY
n-Pentadecane Cy» |  --— | = - v.av
n-Hexadecane Ci« YaAY ) e Y
n-Heptadecane C. |  -— | = -— | -
n-Octadecane Cia R AR VA
n-Nonadecane Cy« |  =— |  —— |
n-Eicosane Cs. Yoo Y y.Ve
n-uncosane Cy V.60 V. Ae RA
n-Docosane Cyy A \. o Y.veo
n-Tricosane Cor £ A Ra Y.
n-Tetracosane  Cx: .Y LA £.Y,
n-Pentacosane Cy. Voot VLYY Y.é
n-Hexacosane  Ci+« \.ve AR 1.4,
n-Octacosane Cwa €Y V.Y ¢ 1.¢
n-Triacontane C.. 1LY 1Y Y. \e
Total hydrocarbons AR LR £V . ¢

B — sterols

Campsterol AVY Y. 00 Y

Stigmasterol \Y.4e AR YY A

B —sitosterol 004} YN LE R

Total sterols VA 24 14,64 XKR

(-) Not detected

The percentage of B — sitosterol ranged from Y¢.\Y % to
©0 41% in different varieties and hybeids. Hybrid (YY) contains
the lowest percentage of B — sitosterol, while Euroflor variety
contains the highest percentage. The amount of stigmasterol was
ranged from YY.A+ % to Y1.Y+ %. Hybrid () + Y) contains the lowest
amount while Vidok variety contains the highest amount. The
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value of campesterol was ranged from 1.+Y % to )+.°° %. Hybrid
(Y +Y) contains the lowest value, while Euroflor variety contains the
highest value. These results are in the same line with those found
by Itoh,et al.,(Y4VYY), and E.O.S. (Y43Y) who mentioned that the
vegetable oil sterol are known collectively as phytosterols. Two of
the most common phytosterols are  — sitosterol and stigmasterol.
These results also, are in accordance with those reported by
Vlahakis, and Hazebroek, (Y+++).
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