















































































































































DISCUSSION



It has been pointed out before that one of the rea-
sons for choosing sunflower seeds for this investigation was
that they might provide a protein extract of a comparatively
gsimple nature. The results of this investigation show that

this is not the case. Four different protein extracts were

obtained from the sunflower &eeds and each showed several

b

ractions.

Joubert (1955b} reported that chlorogenic acid, pre-
sent in sunflowers, interfered with protein electrophoresis.
That thigs is indeed the case is shown in Figure 3. The dark
band just left of centre (top and bottom strip) is a complex
of at least two proteins with chlorogenic acid. Before
staining, this band had a yellow colour showing the presence
of chlorogenic acid. The addition of ethanol destroyed this
complex and separation of proteins i1is shown in the other

three strips.

3

he main reason for extracting with a 50% ethanol-

water solution was, therefore, the removal of chlorogenic

5

acid. However, on investigating the protein content of this
5

X

extract, electrophoresls showed that there was a variety of
proteinsg present. Figure 5 shows three major and one minor
fast travelling components, plus extra ones in the liennonite

verieties. The heavy centre band contains six slow travel-
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ling components as shown in Figure 6., The top strip in
Figure 6 is the same as the last strip in Figure 4, which
shows that the concentration of slow moving components is
only small. The deteil in Figure 6 is brought out by a
longer exposure time, which could only be obtained when ev-
ery strip in one set was of equal colour intensity.

While the 50% ethanol-water extracts show nearly iden-
tical composition for all sunflower varieties, the water ex-
tracts show some differences. Figure 77 shows the conformity
of the water extracis. The Mennonite varieties show the
greatest differences. If differences in protein content
were present, they were expected to show predominantly in
these varieties, since the meals obtained from them are of
slightly different textures than those of the other three,
being not as fluffy.

The 10% sodium chloride extract shown in Figure 8 has
two fast travelling components, of slightly greater concen-
tration in the idennonite varieties. After longer electro-
phoresis two medium-fast components separate from the centre
band (Pigure 13), while the final separation of this band
(Figure 14) shows one major and three minor components, prob-
ably identical with those found by Joubert (1955%).

Tn Figure 9 the results of electrophoresis on the

0,1 Ii sodium hydroxide extract are shown. again two Tfast
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travelling components are found and just to the right of
centre there is a band, which when stained with ninhydrin
shows a bluish colour. This is in contrast to all the other
protein fractions which always show a purple to red colour.

The 10% sodium chloride extract was investigated fur-
ther using protein precipitation techniques. Figure 11 shows
what happens when proteiln is precipitated from the 10% so-
dium chloride extract by ethanol. The colour intensity of
the centre strip gradually decreases, indicating that ethan-
ol has only a dehydrating effect on the colloidal micelle
‘and that, with the possible exception of the small fast trav-
elling ones, all the proteins present are similarly affected.
This was also shown in Figure 3, where the precipitate ob-
tained with ethanol showed the same fractions as the super-
natant ligquid. TFigure 12 shows the results of electrophor-
esis of the supernatants left after precipitation of some
of the protein with ammonium sulfate., The effect here is
slightiy different since the most slowly travelling compo-
nents are preferentially precipitated. These might be pre-
sumed to be those with the highest molecular weight,.

When electrophoresis was done on all four extracts
simultaneously (Figure 10) it was observed that the more
rapidly moving components of all extracts were the same.,

This suggests that these might be protein building blocks
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which are formed through possible hydrolysis taking place
during the extraction procedure. Utherwise there seems to
be no reason why these components should not be completely
removed with the first ethanol-wabter extraction. This sug-
gests also that two of the slower travelling components
found in the sodium chloride extract could be derivatives
and might not necessarily be true protein fractions. How-
ever only an investigation of the amino acld composition

and sequence could show whether or not this is the case.




SUMMARY
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SUMMARY

The investigation made of the proteins contained in
five varieties of sunflower, Beécon, Sunrise, Advance, Black
lennonite and Striped Mennonite, leads to the following con=
clusions:

1, Chlorogenic acid present in sunflower seeds inter-
feres with the fractionation of proteins by
electrophoresis,

2; Chlorogenic acid may be removed from the oil-free
sunflower meal by an extraction with a 50%
ethanol-water solution, followed by an extraction
with water using a Waring Blendor,

%3, The extracts obtained when the chlorogenic acid
was removed were investigated by eleotrophoresis;
The 50% ethanol-water extract showed ten protein

'''''' fractions which were nearly identical for all
Pive varieties. The water extract, on the other
hand, showed many dissimilarities among the five
varieties,

4, A 10% sodium chloride extract was made of the
meal from which chlorogenic acld was removed.
This exbract was shown to contain eight protein

fractions,.



5, A final extract was made with 0.1 I sodium

hydroxide and showed four protein fractions.
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