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Faculty of Technology, Institute of meat, milk, oil and
fat, fruit and vegetable technology, 0il and fat
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ABSTRACT.

The oil extraction rate was investigated applying the la-
boratory tube extractor. The six samples of Yugoslav sunflo-
‘werseed hybrids were marked as follows: NS§=H=15, NS-H-Z26RM,
NS~-H=27RM, NS=H=33, N5-H-43 and NS-H-4L, The ground whole seed
was heat treated at 110°C for 30 min before extraction. Com-
mercial hexene at 55 C was used for extraction. The time needed
to lower the oil content in the material til 1% was- the bases
for the comparation of oil extraction rate. The obtained re-
sults showed that there are certain differences in the behave
jour of hybrids -during extraction. For that reason, some tech-
nological characteristics of the hybrids, that cdan be the’
gause for the mentioned differences, uere determined too.

These are: hul/kernel ratio, hull thickness, wax content of the
seed, as well as the porosity, coefficient of filtration and
the resistance coefficient of the layer of material being ex=-
tracted.

INTRODUCTION

The aim of hybridization is to obtain hybridg resistant to
diseases, with high vields and oil content (Skoric et al.
1986). However, it is evident that the oil content increase of
the new hybrids was followed by the change af technical-tech-
nological characteristics and this fact influences signifi-,
cantly the behaviour of material during gextraction (Karlaovic
et al. 1986). When investigating the characteristics of the
seed, the Soviet authors have established that the differences
of the characteristics of modern sunflowerseed sorts and hy-
Lrids are significant (Bozko et al. 1980, Ksandopulo et al.
1886). That induced us to investigate the extraction kinetics
and the regime of solvent flow during extraction of different
hvbrids.

MATERIAL AND TECHNICS

To recognize more completely the hehavieur of hybrids during
extraction, 6 Yugoslav sunflouwerseed hybrids were_investigated.
The whole seed was ground and heat trested 4t 110 C for 30
minutes before extraction. The extraction rate was determined
in thg laboratory tube extractor according to YNIIZ methodolo-
gy (Rzehin et al. 1965). To describe the flow of extraction

til the oil content in thEtmaterial decreases helow 5%, the
empiric sequation C = a e (c - oil content % DB, & - coef-
ficignt, b - coefficient, C - time of extraction, min) (Kar- -
lovic et al. 1986) was used. The following characteristics
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of the material were determlned befnre extraction: granulation
and porosity of layer of material, the ability of solvent ab-
sorption, filtration caefficient and layer resistance coeffi-
cient (Rzehin et al. 1965). 0il content, hull/kernel ratio,
hull thickness and the specific mass of the seed (Rzehin et
al. 1965) and the waxes content of the seed (MatlJasev1c et
al. 1973) were the characteristics determined in the hybrids.

RESULTS AND DISCUSSION

The kind, d951gnatlnn as well as sane technological charac-
terlstlcs of the samples are given in Table 1. The results of
seed technical-technological characteristics 1nvest1gat10n
show that the hull to kernel ratie is in a rather broad range,
from 0,38 to 0,51. One can conclude that the hull of NS§-H=-27RM
‘hybrid iz the thlnnest while it is the thickest af NS-H-44 hy-
brid. The waxes content in the seed of these hybrid® ranges
from 0,31 to 0,66%, and this is-ahout 2 times. lower than the
value we stated earlier-in new hybrids (Turkulov et al. 1983).

Table«1. Kind, deszgnatlnn and some technnlnglcal
" - ‘characteristcs of sunflowerseed

gil - Hullth Distribution Specific Waxes

rE Hybrid content kernel  of hull mass of cantent
ot ) % DB ratic thickness mm seed in the
141 . : B4
g/g D,1 0,2 0,3 3 seed %
a g', “ratio in % g/cm ’
4 NS=H-15 40,10 0,43 19 45 36 0,74 0,31
2 [S-H-26RM 38,84 0,51 - 18 55 27 0,71 0,40
3 NS-H-27RM 42,90 0,42 56 .39 5 g, 72 0,46-
4 NS-H-33 40,28 - D,4k 13 54 33 0,69 0,66
.5 NS=H-43 43,72 0,41 14 53 33 g, 70 g,53
6

NS-H-4L 47,95 0,38 . 19 43 38 0,77 0,40

To get an 1npr3531an -on the hehaviour of the mentioned hybrids
during extraction, we followed the drop of solvent pressure
depending on the flow in the tube extractor, the diameter of
which was 50 mm, and the height'of the layer aof material was
300 mm. The results are given in Fig. 1. It can be seen that
all the hybrids prepared on the mentioned way, affer caonsider-
ably higher resistance to the flow of solvent compared to the
sunr1nmevseed cake and soybean flakess .

It should bhe noted that the biggest drop of pressure was found

for sample 3, that is hyhrid HS-H- 27RM mhlch nsiderably

thinner hull than the other hybf*dﬁ“*ﬁh the bases of these

measurements the filtration coefficient and the layer resisist-
ance coefficient were calculated for these hybrids using the
Darcy - Weisbach equation

1 W
o =:L_d_._%_.__z_.

2 .f ( p - drop of fluid pressure during
the fFlow through the layer, A - coef-
ficient of leogitudinal friction,
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.Figure 1. Drop of solvent pressure through the layer of
: " ‘material for the extraction depending on the
- flouw rate

d - tube diameter, h, iy - flow rate, m/s, 5 - solvent density,
kg/m”) (Perry 1969). o
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Tahle. 2. Fiitrétion‘characteristics‘uf thefsahples}

Moisture Layer Quantity of Filtration - Layer

1
29 content porosity absorbed ‘coefficient = resistance -
A % . .~%bv“1§olvent.%>, HFﬂDfGInZ/Paé ‘cueffigli;t
er RN _ . ce10 /Pa
1 8,79 . .62 9 ... . 3,53 . 2,67

2 8,11 63 12 . 2,70 . . 2,10.°

3 7,00 . 65 . . 16 . .. 2,07 . o .1,78

& 7,25 63 a4 .. 2,08 ¢ . 4,50

5 6,36 63 12 2,41 . 1,56

& 6.7 . 61 . 9 2, 1,72

The values uiven in Table 2 shcu that there are considarable
differences in the quanulty of absorbed snlvent, though the

-porosity is very similar. The biggest quantlty of ahserbed

solvent was found in. sample. 3. Taklng in consideratian that
all the samples were prepared in the same way for the extrac-
tion and the granulation was: very 51mllar, ‘this fact can be

‘linked with the structural characterlstlcs Df the seed af this

hybrid having the thinnest hull.~‘

The results of the investigation of extractlon klnetlcs af
hybrids NS-H-27RM, NS-H-33 and L4 are given in Figure 2. The
flow of extractlnn of Peredovik sunflowerseed as well as of
cake obtained in 1ndustr1al DUndlulﬂnS is shown %co.

CDNCLUSIUN

. Dn the bases uf calcué%xed values uf caef.1c1ents a and b in

the equation C = as+e -, which describes this period of ex-
traction, it can ‘be concluded that the oil extraction from
all hybrids is somewhat faster than from the mentigned sdrt
that is, at the same conditions, 14 -16% less time is needed
for the extraction of the hybrids compared to this sort. How-
ever, the extraction rate of the hybrids compared tao the ona
of the cake is slower and this points to the fact that heat
treatment is not enough to obtain nater;al whlch can be
processed by direct extractlon./ .
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Oil content in the material {Dry basis) /.

l:nple - Hofature a Ty Corpslation
l ' . L . coefficient
A . .
Persdovik 7,32 3,887 | -0,0279 0,9718
sort
10 4 NS-H-27 RM | 7,00 5.1658 | -0,0156" 0,9883
nS-H~33 7425 4,8035 | -0,0202 0,9884
] NS-R-54 6,72 8,7575 | -0,0163 0,9854
] Cake 5,17 8085 | -0,0372 0,9522
‘ -
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Figure 2. Change of oil content during oil extraction chm
whole sunflowerseed, hybrids N5-H-27RM, NS-H-33

and HS-H-4L4, as well as of Peredovik sort, and
cake
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