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fj; has been poinied- ou-t before that one of ihe rea-

sons f or choosing sunflovrer seed.s for this inves-r,igation 1¡ras

that iÌre¡' might provid-e a -oroiein extract of a cor,rparatively

si.mple nature, Th.e resu.li;s of this investigaiion show that

Ì;his is not the case. Fou-r different protein e:rtracts ir'¡ere

obtained- f::om tlre su.nfloro¡er seed-s and. each sbov¡ed. several

fra.cf ions,
l^

Jou-bert (lgry') repor'ced. tha-t chlor'ogenic acid-, Þrê-

sent in sur..nfloruers¡ i-nterfered l¡i'i:h prol,ein electroplto.resi s,

That this is inoeed- the case is shoi¡'rn in FÍEure 1. The d-ark

band- ju-st l-eft of centre (tcp and bottom si;rip) is a cornplex

of at I easb tlrro protei-ns r'¡ith chlorogenic acid-, .r3ef ore

si;aining, ihis band. had- a yelloir,¡ colour shoiving the nresence

of ch"lorogenic acicl" The a.d-d.ition of eth.anol d.es'croyed this

complex anci separation of pro'ûeins Ís shoirn in i:he other

:bhree strips 
"

The main reason for extracting with a 5O'1" ethanol-

l"rat er gsl u'bi on irtias, theref ore , the reiuov'al of chlorogeni c

acid-" Iiol,vever, on investigating 'i:he pro'bein content of this
o-rï.72¡.f, e-ì ienr-¿n-¡l¡ni"a-i o o.LOiVed. th.ai; ijfefe \j,¡AS a Vafj etV OfvåU! qv u t uÅUV U¿VIJj¿vr vp¿p usvivvu e¡rqu

proieíns preseni. Figure þ shor''is ì;rrree roa jor ano- one rninor

fast travell-ing coaponeni;s, plu"s e;li;ra ones j-n the ltennonj-fe

vari eties, '.llire heavi¡ centre band conl,ai ns six slor'r travel-



77

ling components as shown in Figure 6. The i;op strip in

I'igure 6 is the sane as the l-ast strip Ín FÍgure 4-o r'vhich

shoivs that the concentraì,ion of sl-ow moving com;oonents is

onl-y srlall" The d.etail Ín ii'igUre 6 is brought out by a

r nn¡.ar- êr.n.\qlr.nê tima r¡,rhi nh could. only be obtained. vrhen ev-
J-(Jl1óç.j- EJrpUa!4 v ulr4v, vv¿¿¿v¿

ej..y si;rip in one set r,t-as of equal colour intensity.
-r.lhile t]¡e JOt" ethanol-r,lrater extracts show nearly iOen-

ticat composÍtion for all sunflower varieties, the luater eX-

tracts shovr some differences" T'igure 7 shows the conformity

of the v¡ai;er eXtraCiS. 'ihe il'len-nonite Variet'ieS Shovr 1,he

greatest d.ifferences, If d.ifferences in protein content

rirê?ãê n-neqreni. thpr¡ 1r,rê?ê croected. to shovl pfed.ominantly invv('lt' f,u-LçÈv¿JU, u¿rvJ !vvrv vrl

these vari eties, since the meals obtained. from them are of

a-rìolrr:rrz Àiffsgsrt! teXtureS than i;hose of the other three,ÞI-LËjraurJ qr!!

being not as fluffY.
The fO% so¿Lium chloride extract shor.m in rrigure I ha.s

tr¡¡o fast i;ravelling components' of slightly greater concen-

trat,j-on in the i¿ennonite varieties" Äfter longer electro-

phoresis tv¡o med.ium-fast components separate fro'm the centre

band. (l'igure Li), lvhile the final seoaration of this band.

(Figure L4) shows one maior and. three minor components, prob-

abl-y iclentical r¡rith -r,hose found. by Joubert (,t?|ru) 
"

In Figure ! the resul'bs of eleci;ropi:oresis on the

0.1 ii sod.iu¡o hyd-roxid.e ex'bract are sho-'¡m, Àgain tl'fo fast



.i:r-avel'l ì ns co¡,rn^nenis are -f"ouud- and- jusi to 'i,he right ofuJ q.v ç-L-LIrló vv!¿.vv

ceni;re 'bhe::e is a band, rvl:ich r¡vhen stained. v'¡ith ninhyd-rin

shovrs a lrlu.ish col our" This is in contl:ast to all- the oi'her

proiein fractions i¡¡hich alvrrays shol a purple to red colour"

The 10ï1, soclium chlorid.e extraci v'¡as investigated- fur-

ther using pro-r,ein precipitation iechniques' ¡Irigure tl shovfs

i¡rhat har:,oens v,¡hen protein is precipi'i;ated. from ihe 10;å So-

d.iurn chlorid-e extract by ethanol" Î'he colot-r-r intensity of

the centre si;rip gradually d.ecreases' ind.icating 'bhat eihan-

o1 has only a d.ehyd.rating eff ect on i,he col }oid.a} micelle

and. that, with the possible eliception of the srûall fast trav-

elting ones, all the pro'teins present are siinilarly affected'"

This rnras also sholvn in Figure 7, where the precipita'i;e ob-

tained. l'rriih ei,hanol shor¡¡ed. the Satne fractÍons aS the Super-

nai;ant liquid.. Ï'igure L2 shows the results of elec't,rophor-

esis of 'bhe su-pernatants left after preci;oita'üion of some

of the protein l'¡ith arirnonium su-lfate" lthe effec'L here is

stiehtly d.ifferent since the nost sl-oi,{i}y iravelling co1npo-

nents are preferentially precÍpita'i,ed.. These rnight be pre-

sumed. to be 'those with the higþest mol-ecular vreigþ'b"

lvhen electrophoresis was d.one on all four extractS

simul'i;aneously (Figure t0) it rras observed. that the rnore

rapid.Iy moving components of all extracts lvere the 54ffi€.

This suggests that these might be protein build.ing blocks



lvhich are formeo. through possible hydrolysis taking place

d.uring the extraction proced.ure" Ûtherl"ri-se there Seens to

be no reason why these components should. not be completely

removed. i,,¡ii:h the first e-thanol-lva-ter extraction" This Sug-

gests also that tlvo of the slower travelling components

found in the sod.ium chl0ricle extract could. be d-eriva-t,ives

and- mlght not necessarily be true prol,ein frac'iions. IÍolt¡-

ever only an investigation of the amino aeid- con'position

and. Sequence could- shovr -v'rhether or nob this iS the case.
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SUI,fl-TARY

The i-nvestÍ-gation aad.e of the proteíns eontained' in

five varieties of si:nflowe:i, Beacon, Sr.inrise, Ad'vance, Black

hiennonite and. striped Ïvlerenonite, Iead.s to the following con-

clusions:

1" Chlorogeni-c acid. present in sunflol'rer seed.s inter-

feresüriththefracti-onationofproteinsby
eleetroPhoresi s"

2* Chlorogenic acid. may be removed. from the oil-free

sunflorver meal by an extraction \4rÍth a |O"h

ethanol-ruater solution, followeÕ by an extraction

with ruater using a Tfaring Blend-or'

7" The extracts obtained. when the ehlorogenic acid

was removed. were investigated. by electrophoresis"

The JQ"þ elhanol-water extract showed. ten protein

fractions i,vhich v.¡ere nearly id.entical for all

five varieti-es" The water extract, on the other

hand., showed. many d.issimilarj-ties aJßong the fÍve

vari-eties"

+, A 107" sod.ium chl-orid.e extract-was mad-e of the

meal from r,l-hich chlorogenic acid. v.fas removed.,

This extract was shor,yn to contain eight protein

fract'íons,
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5, A final extract v'¡a.s rnad.e v¡ith 0'1 [f sod.Íum

hyd.roxidre and. shor¡'red. fo'¿r protein fractions"

i- ¡ f C,,;i F{Y
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