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Abstract:

Sunflower (Helianthus annuus L.) is adapted well to both subtropical and temperate areas and is drought tolerant.
Its main oil storage organ is an achene with 50% oil content. Sunflower oil accounts for 9% of the world plant oil
production, the main producers being Russia (20%), Europe (19%), Ukraine (15%), and Argentina (13%).
Triacylglycerols, the main constituents of sunflower oil, are liquid at room temperature and have a low melting
point. It produces high-quality edible oil. Besides food, sunflower oil is the main feedstock for the oleo chemical
and cosmetics industries, for the synthesis of polyester films, modified resins, lacquers, copolymers, plasticizers,
etc. Also, the high-oleic acid sunflower variety is used for biodiesel production. There are basically two parameters
to adjudge any oil as the healthiest cooking oil: 1. NQI (Nutritional Quality Index i.e. poly-unsaturated fatty acid
(PUFA) / saturated fatty acid (SFA) ratio) 2. OSI (Oxidative stability index i.e. monounsaturated fatty acid (MUFA) /

PUFA ratio.

The present studies were undertaken to study the variability in oil content and fatty acid composition of prominent

mutants of sunflower.

Introduction

The sunflower, Helianthus annuus L. a
member of family Asteraceae comprises the
second most important edible oilseed crop in
the world after soybean. It is grown on an area
of 16.3 million hectares with a production of
22.1 million tonnes of seeds annually at the
global level. It was introduced in Europe in
16th century from Mexico via Spain. It became
very popular as an ornamental and was
established as an oil seed crop in Eastern
Europe. Sunflower as an edible oilseed crop
was introduced in India for the first time in
1969. It became mostly popular due to special
features like short duration, drought
tolerance, photo and thermo insensitivity low
seed rate, high seed multiplication ratio (1:
1000) and higher water use efficiency.
Sunflower is mainly grown for its oil
Commercially available sunflower varieties
contain 39% to 49% oil in seeds. Sunflower oil
is generally considered premium oil because of
its light colour, high-level unsaturated fatty
acids and lack of linolenic acid, bland flavour
and high smoke point. The primary fatty acids
in the oil are oleic and linoleic (typically 90% of
unsaturated fatty acids). It has a great
potential for fulfilling the gap of production
and requirement of edible oil in Indian diet.
Diets with fat content comprising a larger
percentage of oleic and linoleic acids are an
effective way to reduce plasma cholesterol and
to avert coronary heart disease. This paper
deals with oil content and fatty acid profile of
prominent mutants of sunflower. The quality
of sunflower oil is mainly determined by its

fatty acid composition (Piva, et,al.,2000).
Nutritional use requires a high oleic acid
content and low level of saturated fatty acids.
Sunflower oil from standard -cultivars is
characterized by its high linoleic acid,
moderate oleic acid and low linolenic acid
concentration. Saturated palmitic and stearic
fatty acid make up less than 15% of this
vegetable oil (Dorrel, 1978).

Materials and Methods

The healthy and dry seeds of sunflower
varieties such as Solapur sunflower ( SS-56)
and Latur sunflower ( LS-11) were treated with
different doses of gamma rays ( 5,10 and 15
kR ) and different concentration of sodium
azide (0.01, 0.03 and 0.05%) for four hours.
The M1 generation was raised by sowing the
treated seeds in field following randomized
block design (RBD) with three replication. The
seeds of M1 plants were collected on individual
plant basis. The M2 generation was raised
from individual M1 plants during Rabi season.
The whole process was repeated for recording
the data in m3 generation. A wide range of
viable mutants could be seen on the basis of
morphological changes in M2 generation and
sown in M3 generation for recording data.
Scored out some prominent mutants from
above mutation breeding plan.

The experimental material consisted of seeds
of twenty prominent mutants of both varieties
of sunflower.

Oil content and fatty acid composition:
Seed samples of each morphological different
mutant’s plant were subjected to oil extraction
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using soxhlet apparatus and to oil extraction
was determined. The fatty acid analysis was
carried act by using gas chromatography (GC)
Method with reference to sop-ASXL-1 at R&D,
MIDC, Latur (M.S.).

Result and Discussion:

In the present investigation, oil content in
some of the prominent mutants showed wide
variability in both positive and negative
direction as compared to control of both the
varieties of sunflower ( Tablel and 2). The
degree of fluctuation induced in the oil level
was relatively better in different mutants of
variety LS-11 than variety SS-56. The variety
LS-11 showed maximum oil content (44.54%)
as compared to the variety SS-56 (42.38%).
Giriraj, et. al.,, (1990) have been observed
higher variability and shift in mean towards
positive direction in M3 generation after EMS
and gamma ray treatments in sunflower.
Significantly higher oil content than the parent
after gamma ray treatment in mustard showed
by Ahuja, et. al.(1984). Similar results also
recorded by Badere and Choudhary (2004)
after using SA and EMS concentration in
linseed.

At present there is a growing awareness
regarding the usefulness of oil and fats in
human nutrition because of their high
energetic property. But the nutritional quality
of oil is mainly dependent upon its fatty acid
composition. (Robbelen, et.al., 1989). In the
present investigation, the acid composition
among the mutants revealed significant
alteration in the linoleic and oleic acid and in
regard to other fatty acids only slight change
in their content could be noticed in both the
varieties of sunflower. The major fatty acid
components of sunflower seed oil are palmitic,
stearic, oleic and linoleic. Highest oleic acid
value (39.481%) was found in the early
maturing mutant ‘H’ among all the viable
mutants. High-oleic mutant showed no
substantial variation in fatty acid composition
in response to change in environmental
condition (Fick, 1984). High oleic acid content
mutants in sunflower noted by soldatov (1976)
and Vick and Miller (1996). Proportions of
linoleic acid ranged from 49.85 to 62.696%
and oleic acid ranged from 23.297 to 35.05%
were the highest followed by palmitic acid
(5.327 to 8.366%) and stearic acid (4.161 to
6.853%) among the mutants. Higher amount
of linoleic acid (62.696%) could be noticed in
the early maturing mutant ‘S’. The dwarf
mutant P’ of sunflower showed low saturated
fatty acid. Low stearic acid content mutants in

e-ISSN 2347 - 517X

sunflower reported by Miller and Vick (1999),
Vick and Miller (1996), Osorio
et.al.,(1995).Success in the alteration of fatty
acid profile of soybean mutants and study of
the number of genes and loci controlling
different fatty acid content in soybean have
been reported by Rahman and Takagi, (1997).
Results on statistical parameters and mean
values for fatty acid profile, NQI and OSI ratio
for twenty prominent mutants of both the
varieties of sunflower are presented in Table3
and 4. The observation noticed slight variation
for palmitic and stearic acid and oleic and
linoleic acid showed great variation observed
in both the varieties of sunflower. In case of
variety ss.56 NQI values among the mutants
ranged from 5.5 to 9.0 the highest NQI values
were displayed by dwarf mutant ‘P’ (9.0). Ratio
of MUFA to PUFA is an indicator of oxidative
stability of the oil. In sunflower oil in both
varieties showed great variation. The highest
value of OSI noted in the early maturing
mutant ‘H’ (0.86) of variety SS-56.

Sunflower oil is nutritionally better oil because
it contains less than 15% of saturated fatty
acid as per health parameters recommend by
WHO for dietary use vegetable oils. (Coated by
Patil, et.al., 2004)

In sunflower oil, high PUFA content oxidative
stability is low as compared to other vegetable
oil. Hence mutation breeding are used to
increase oleic acid content (Coated by Patil,
et.al., 2004).

From the foregoing it can be conclude that
present studies indicate both mutagenic
treatments have very much succeeded in
inducing genetic variability with significant
alteration in oil constant fatty acid
composition

Conclusion:

During study, water sample from of Chulband
River, Soundad, Gondia district (M.S) were
collected for the period of 2 years (Feb 2010 to
Jan 2012) and season wise analysis of various
physico-chemical parameters had been carried
out. The results revealed that there was
significant alterations in the physicochemical
parameters and some of the parameters were
in the normal range and Turbidity, DO, BOD
and Phosphorus results are indicated not good
quality of river water. Our findings highlighted
the deterioration of water quality in the river
due to industrialization, discharge of domestic,
agricultural and human activities. To improve
quality of water there should be continuous
monitoring of pollution level and maintain the
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favourable conditions essential for aquatic
organism’s survival, growth and reproduction.
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Graph .1: Fatty acid profile of dwarf mutant ‘P’ of sunflower showing low saturated acid (variety LS-11)
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