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-Sunflower crop is important for .India at present for two
reasons. - It is drought resistant and its seed is a commercially
viable source of edible pil. The duration of the crop before the
seeds can be harvested merits attention in research on sunflower seed.
O0il build~up and its quality in the developing 3eeds of new hybrids
have been studied. Two varieties of seeds, namely, EC-68415 and
Morden, have:- been studied for their decortication property as

affected by moisture content of seed, seed size, feed rate and

impeller speed.

. Major changes in the moisture,. 0oil and its fatty acid profile
and wax upto 45 days after flowering (DAF) in the capitulum as well
as composition of seeds from the periphery to the centre-of the
capitulum were studied. The results indicated that the oil
accumulation reached a peak at 35 DAF. However, qualitative ‘changdes
in the oil composition continued beyond this point and after 45 DAF,
the fatty acid profile showed high linoleic acid (54.9%) and low
oleic acid f28%) as against 68.8% of linoleic acid and 34% of oleic
acid at 35 DAF, Immature seeds from the centre of the capitulum
indicated a higher degree of saturation as well as. wax content to
mature seeds. ) ) : . )

. Callus cultgfe from' seed segments had fatty acid composition of
‘oil distinctly different from seeds with high oleic acid (54.8%) and
low linoleic acid (22.5%). :

Since, variety plays an important role in.the economics of the
process, ' the efficiency of Sunflower seed hulling on these two
varieties was studied. Variety EC-68415 showed greater shelling
. efficiency and percent fines than the Morden variety. These two

parameters increased with (i) increase in size of seed, (ii) increase

_in impeller speed, (iii) decrease in feed rate, and (iv) decrease in

-the seed moisture content. ’ '

INTRODUCTION

. The commercial importance of the sunflower arises from
the. fact that the achene or seed produces oil which is of edible
guality. It hence became an important commercial oilseed crop in
the late 1960°s. In the early seventies sunflower was introduced
in India as a supplementary oilseed crop with the few . imported .
varieties from USSR and Canada,in addition . to the group of
traditional grown ‘pilseed crops. Among  all . the sunflower
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varieties tried, EC-6B41F {(Vniimk) , EC-6B8414 (Perdovic), EC-
68415  (Armavirsky B497) were found adoptable Yo various “agﬁo'
climatic conditions and different cropping systems. 8ince . these
varieties showed some undesirable features to grow in India, R%D

efforts were made and some of the varieties obtained after . -

screening and evaluation -of germplasm . .collections. found to
possess the desirable characters with dwarf habit, early maturing
ability, high pil and high yield ability (1). At present,the crop
iz being cultivated in 0.8 to 0.83 million hectares of land in
the country eiether as an entire or mixed or intercrop with a
©current production of B50,000 tonnes\annum. The+«possibility of
a quantitative mewovememt in fatty acids to respond to specific
nutritional needs is being evaluated in breeding programmes. The
tabby acid compositlon of sundlower seed il has been reported by
a number of scientistes to vary with plantlng location and  with

Glimatic conditions during the growing season (2,3). In
addition, the crop has been vexned by varieties that vary in
height ‘and ™ maturity. Due to the improper maturity and poor

harvesting technigques, poorly filled and unfilled seeds resulting .
in high wax and low oil content occur (4). Sunflowe» seed is of

a major importance as a source of vegetable oil ‘in  India, &

fuller understanding of the developments involved _.in the

formation of oils, from flowering stage to seed maturation and

work on these new vav1etxes developed in India have cun51derable

relevence. .

In Ind1a it is very.- much necessary to harvest the crop
after complete maturation in order to avoid possible wastage from
unfilled and shrievelled seeds. As immaturity of these seeds is
a degrading factor it is of  importance to secure defenite
information as to its effect on oil and wax contents under Indian
conditions. Hence a fuller understanding of . the developments
involved in the _formation of pils in some of the. new hybrid
varieties have considerable relevance.

Changes in pil content and fatty acid composition during
sunflower seed maturation have been investigated on . seeds grown
Canada, W.k. USSR , Australla, USA, .and India (5,647, 8)

‘In the present study, the investigations have been carried
out on (a) the guantitative and qualitative accumulation of oil
in the newly develaped sunflower seeds of four different new
varieties, namely Morden, EC-&8414, Latur-17. ~and Seriguppa =5
by the use of tissue cuLxure techniques as related to lipid
metabolxsm.

MQTERIALS AND METHDD”

Four -different new varieties of sunflower ment1oned earlier
were chosen for the investigation. The crop was raised under
urlform fertility. Each cultilivar was grown in @ peplications  to
entiuee  unlformity. in sampling. In e@ach replication  for any. -
particular variety, 30 plants that flowered on the same day were
selected and tagoed. As soon as pallination was complete, the
flower - heads were covered with- perfarated polyethylene bags to
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protect the seeds from the birds. Two heads of each variety were
harvested at @ day intervels from the "Day After Flowaring"
(DAF) . upto 40 days, by which time the back  of the capitulum
became  yellow in colour. Some of the capitula in each variety
were. left upto 40 days to find out further changes in the fatty
acid composition. Seed samples investigated at a particular

stage of maturity correspond to . ) ’ ’

{a) The whole seeds of the individual capitulum of each
© variety

(b) The seeds of mach of the outermost te the innermost
whorli\row of the capitulum separately .

.Each sample contained seeds from both the replicates of
the respective variety. After one sampling the capitulum was
rejected. EC-48414 variety was used as standard for
éompabisan. All the seeds were taken for respective analysis
immediately. .

+

Table 1

MOISTURE AND OIL. GONTENTS OF FOUR VARIETIES OF SUNFLOWER SEEDS AT

DIFFERENT BTAGES OF SEED DEVELDFMENT IN CAFITULUM

gg. - EC-68414 Morden Latur—17 Bireguppa~5
PAF Mpisture @il Moisture Dil Moisture dil. Moisture 0Oil
5 BL.4 6.0 81.7 3.8, 78.9 4.8 80.3 4.8
10 B7. & BT 87.2  S.6  B7.3 6.2 B7.1 5.5
15 79.8 10.0 75.4 12,5 80,5 6.9 80.7 7.0
20 b4,9 28,1 &4.3 34,5 6H.3 19.35 54,0 11.8
a5 5.0 29,3 62,5 3.3 66,7 34.8 66.7 b4
30 65.8  32.0 59.4  36.3 4.1 46,0 47,0 37.4
35 31.3 32,4 325 36,5 3I5.4  47.5  40.B 47.2
40 g1 330 . 18.3 36.8. 20.4 47,0 31.8 45.2
45 7.9 '34.5 10,9 37.0  15.6 47.5 27.6 46.0
&0 5.2 - 6.3 - 8.3 - 12.3 -
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Analysis ~ of ©il, moisture and protéin were determined
according to ADCS procedure(?). Metyl esters were prepared
according to' the wmethod of Luddy etal ((10), Ffatty acid
composition was determined using.BGas. Chromatography on a Shimadzu
C-RCA Chromatopac equipped with hydrogen flame ionization
detector and PEGS column. Nitrogen as a carrier gas was used with
a flow rate of S50-60 ml\min. Air pressure was maintained at 0.35
kgNem  and hydrugen pressure at 0,46 kg\cm jp column  temperatuire
was maintained at 185 C and 1naect1on temperature at 230 C. .

RESULTS AND DISCUSBION

The moisture content in sunflower seeds of capitulum
showed gradual decrease from BO% to S%4 with progressive
maturity. The individual seed rows starting from peripherry, the
moisture content. increased towards the centre of the capitulum
from B0% (first row) to P0% (fourth row) &t 10 DAF and B.&%4
(first row) to 13.2% (fourth row) at 45 DAF. * The peak period of
oleogenesis in the seed varied with the varieties studiedy; but
the oil accumulation peached maximim befween 2% and 30 DAF  in
various varieties, afterwhich there was not much change in® the
oil. percentage: (Tablel 2.). Studies on the oleogenesis in
individual seed rows starting from periphery and progressing,
towards centre of the flower indicated that (Table 3) the oil
accumulation otcurred to the highest extent in the outermost row
of seeds (&3% in first row) and gradually decreased towards the
centre. (24.8% at the fourth row). The oil content in the seeds
of the central portion of capitulum in shrievelled and unfilled
seads were very low (3.9% .- 4.8% ) in all the varieties (Tabled.
Analysis of fatty acids in all the varieties at various stages of
maturity ahowed high saturated fatty acid content at thae inttial
stages and it decreased gradually to- the lowsst extent at  its
final maturity. In all fthe varieties the oleic acid content was
. lower at the initial stages (4-12.5%4) and gradually increased

Table 4: o0il, fatty‘acid and wax content of unfilled and
sh;ivelled seeds of Seriguppa-5 variety at 45 DAF

0il content 4.8%

Fatty acids Palmitic - 13.0%
Stearic 2.9%
Oleic 29,0%

Linsleic 49.0%

Wax content
{Per 100 g, of 02il) 1.8 to 2.4%
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upto 40 DAF. However after 30 DAF, oleic acid content: showed
decreasing trend during maturation (45 DAF). The linoleic acid
content was high at the initial stages and varied from 3I5-81% in
all the varieties. There was.a gradual decrease upto 20 DAF  and
showed gtabilisation towards maturation. Inter conversion of
oleic acids and linoleic acids was indicated by corresponding
change in the percentages. Likewise conversion.of saturated and
unsaturated . fatty acids was alsc indicated by corresponding
changes in values, Observation on fatty acid content of oil
extracted from seed rows indicated no significant changes in
their composition first to fourth row (Table &). Fhysiological
maturity of sunflower seed indicated by minimum moisture and
maximum il percentage has been designated for different
varieties. This stage was reached in varieties between 35 and 40
DAF. Wax content estimated in Sireguppa~S variety showed an
increasing trend during different stages of maturity. At 25 DAF,
the content was 0.031%Z and it increased to 0.032% at 45 DAF

The fatty acids in il from callus cultures showed high
linoleic acid and low oleic acid content, whereas it was vice-
versa in oll from in vitro conditions. Total saturated acid in
0il from in viva conditions were much higher than those under in
vivo conditions. unsaturated acids constituted a higher
percentage under in vitro conditions, while under in vivo
conditions, it was lower (Table 7).

Table 7

FATTY ACID COMPOSITION OF OIL FRDM SIREGUPPA-S SUNFLOWER VARIETY
UNDER - LM vive AND in_yjtg. CONDITIONS

Fatty acid content In vitro In vivo
Falmitic _' 11,465 8.0
Palmitoleic ' . 1.55 0.0
Stearic 9.02 8.3
Dlleic ' ' 54,87 28.2
Linoleic V‘ - oz2.9 54,7

Sunflower sesd has a fairly high proportion of hull and
dehulling before o0il exupression has many advantages (11); better
guality oil (lower wan content and improvéd colour), better
gquality extracted flour (increased. protein content and, lower
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fibre' content). Since variety plays an important rolé in the
gconomics of the préocess, the efficiency of sunflower seed
hulling on - these two varieties were studied. Cleaned, graded
seeds . were dehulled on an impact dehuller (12). . The shelling
“efficiency and percent fines increased with increase in impeller
speed. -~ At the same operating conditions EC~68414 variety seeds
having the same size and same moisture content as those of the
Morden variety show greater shelling efficiency and - percent’
fines. This may be due fto kernels being more loosely held in the
sead of EC-48414 than Morden variety. In general, large size
seads show greater shelling efficiency, since large  seeds are
more mature and the the centrifugal force is greataer being
proportionalr fto the mass of the seed, the . maiximum shelling
efficiency observed was 79.1£ at 3% moistire and lowest was 64. 2%
at 5.8% molsture -
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