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ABSTRACT 
Seeds of ten species of H~b iscr~s  L, were collected fro111 difrcretlt locatiot~s \vitllili SOLIIII \Vestcnl Nigeria 
and (he crude proteins were exlracted and annlysed by electrophoretic fractionntioti. 7111: spccics of the 
genus have one common band. Interspecific bands varying Trot11 eight to tlillr are cotimlon Ix.1wc.ci1 pairs 
of species. n ~ e s e  show the close gelielic relatio~~sl~ip of tlie species. The nu l l~ l ) cr  mid c<~~i i l> i~ i i~ l io~ i  01' 
protein bands were taxon-specific. 

INTRODUCTION 
The genus Hibiscus L. containing over 300 species is found mostly in the tropics .( Wslsh. 

1975; Heywood, 1978)". The genus belongs to the tribe Hibisceac of the family Malvaccac. 
Species of the genus xange in habit from trees to shrubs to herbs. They may be a~lnuals or 
perennials. 

"Hutchinson and Dalziel (1958)" have listed thirty- thrcc spccics in Wcst Africa. 
According to "Nielsen (1965)". esotic species introduced into West Africa inelude three 
common species namely, H. )rrutnbilis Linn (Blushing Hibiscus), H. rosa-sineiisis Linn. (the 
most commonly grown), and H. schizopet~lus (mast.) Hook. f. (with very frilly lobed petals). 
Hibiscus species have been characlcriscd by attributes such as flower colour, lead size, margin 
of leaves and leaf shape. Many character differences esist among different specics and the 
different character slates are combined in so many ways in the various specics that i t  is 
difficult to define sizeable definitive naturalgroups. A wide range of chron~osome a?d ploidies 
have been reponed from'2n = 28 to 2n = 180. The numbers havc previously bccn arrangcd in 
ten series with basic numbers x= 7, 8,9,  11, 12, IS. 17, 19, 20 and 39 "(Darlington nnd Wylie, 
1956)". 

The advantage of electrophoresis according to "Gbttlieb (1971)" is that variation in 
banding pattern can directly be equated to variation in genes coding for various proteins. Gcl 
electrophoresis of enzyme and protein have shown that many isoenzyme or polymorphc 
proteins are widely distributed in higher plants "(Cherry and Ory, 1972)". Such analyses 
have been carried out on Andropogon species and varieties "(Okoli, 1978)"; Sdrghriiir spccies 
(Mordkinyo, 1984); Amaranthus species "(Illoh, 1990)". 

This shdy is aimed at using gel electrophoretic technique to evaluate the ta~o~lomnic 
relationships among ten species of Hibiscus (listed on Table 1). 



Table 1 : Relarive hfobilr~ies offlands 

-~ 

Slow bands I~iten~iediate Bands Fast Bands Total No. o f  L'nique 
Name of Species 

(0-1.9~1~1) (2.0-3.9~111) (4.0-5.9~111) Balds flands (cril) 

C. H. sabdarfi 3 3 3 I 5  2 1 

D. H. viifolius 3 7 3 13 

var. vriifolr 14s 

F. H. ocerosella 5 8 3 I 0 

G. H. physaloides 2 10 5 17 4 . 1 $ : 4 7  

I. H. scorellii 4 X 5 17 

MATERIALS AND METHODS 
Seeds of mature fn~ i t s  of the genus were collected fro111 differc~lt locatio~is w i t h i ~ ~  Six1t11 %'cstcn~ Sigcrin alld 

bagged in snlall e~~velopes which were properly labelled. 

One granllne of tlre seed of each species was ground in a pcrrcelai~i nlortar i l l  101111 ~ 1 '  0 . 0 9 " ~  (1di111l1 cllloride 
solution. Tile nlixture was allowed to settle inside test tubes imniersed in ice-bail1 for i~l)oi~t a11 lioi~r. The st~penlata~lts 
were the11 centrifuged at x3000g for fineell III~IIUICS. l i e  s i ~ p e n ~ a t v ~ t s  fro111 tliis \\.crc tlic~i f r n c t i u ~ ~ i ~ l ~ d  by  disc 
electrophoresis following the nlethod of "Davis (1964)" as modified by " A y e ~ ~ i  (1384). 

For resolution, Sodiuo~ dodecyl sulphate (SDS) polyacryla~iiide W;L< carried out 1111 7.SL)t gels 111 1 h1 ' l ~ ~ i s - g l ~ ~ c i ~ i c  
b a e r  at pt i  8.3 according to the procedure of"Webcr and Osborn (1969)". 

Tell drops each of tile c e ~ ~ t r i f ~ ~ g c d  sopenlillv1is of tile protci~is were take11 il l  ollicr test 11111cs ;uld 3 drops of 
glycerol, 1% 2-mercap1c~tha11oI and sodium dodecyl sulphatc (SDS) were added v ~ d  boiled in a water bat11 for tcn 
minutes. On cooling to root11 teniperaturc, tluec drops of glycerol were added to cacl~ sa~nplc to wciglr c1orr.11 tllc 
protein molecules. This was followed by a drop of O.OS0h b r o ~ ~ i o p l ~ s ~ ~ o l  blue wl~icli served as a lraccr dye. 0.21111 i~l'tllc 
resultant mixlure were added directly to the gels, l i e  tubes were placcd i l l  a colu~iin acrpla~l~ide gel appnratils with tris 
glycine buffer i11,ho111 upper and lower vessels. 

A currelit of 1; I ~ I A  per gel was applied vld ancr the proteir~ \+,as stackcd ill tllc lower gel, the currcl~t was 
increased to 3111A per gel. Tile current was stopped aner about 3 liollrs \ ~ I I C I I  the dye fronr 11:1d mig;~tcd o distallce of 
about 5c1n fro111 ~ I I C  anode and the g e i ~  wcrf then relilovcd Sro~y IIIC ti~bcs. l'lie gels were stnilled wit11 O.059'0 cotnasic 
brillivit blue for 15-20 ~~i inu tes  ancr wliicl~ destainil~g comme~~ced at intervals of tluee Iiours I'or about 48 I~ours. 
Pl~otograplls of the gels were taken and sclic~iiatic diagra~iis were also  drawl^. 

RESULTS 
The patterns of protcin in Lhc diffcrcnt spccics of llihiscus studicd arc shoivn in Platc 1 and 

Fig. 1. A close examination of the bands shows hat  the diffcrcnt spccics have different 
patterns. Marked differences wcrc recorded for number, co~nbination of bands and intensity of 
bands between species. Most of the bands were found to be intermediate in movement 



Crude protein electrophoresis of seeds of Hibiscus 

Fi. I: Thc inle~rlty ofllr lends lhnt are ml clearly shoml~ll plak I .  (A - J as indicated m Table I )  
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(2.0cm-3.9cm), followed by fast moving bands (4.Ucm-S.9cm) and slow moving bands 
(0.0-1.9cm) rkspectively. 

The band at 2.0cm is common to all the species and occur in two different intensities in all 
the species studied. Some bands are widespread in the genus, for esample, the protein bands at 
2.9cm and 3.lcm are present in seven species. The bands at 5.5cm, 2 . 1 ~ ~  4.4cm. 4.7 cm and 
3.8cm are unique to the species in which they appeared as shown in Table 1. 

Interspecific bands were observed between pairs of species in the tasa studied as shown in  
Table 2. The following pairs of species have the highest number of common bands (nine). H. 
vitifolius var. viti/olius and H. lunariJ6lius; H. lunarifolius and H. surnlrensis; H. sabdnrfln 
and H. physaloides; H. lunarijolius and H. sterculiifolius. The least number of bands ( b e e )  
x c u r  between H. tiliaceous and H. \~iti/olius var vit~olius. 

A 6 c D  E H 1 J 
Platc I :  Elecuophordic chsractcristic of Hibisnrs s p c f ~ u  nudled. show~ng their prnlcln dlslr~huuwi (,\ - 1 as ~ndlc:~trd In Tablc I r 

The protein bands at 1.2cm and 1.4cm arc unique to tlx: two species. H. aceroselln and H. 
surattensis. In addition, the two species have four other bands in common at 2.0cm. 3.3cm 
3.9c1n and 4.5cm. 

Table 2: Comttton Band relatronshrp rn Hibiscus Specres (A - J as m Toble I )  
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. ,.... L?-... , DISCUSSION 
ecicf-spccilic bands of xed  proteins wen: observed as illusuatcd in Plate 1 ad Fig. 1' 
legree of hrintion in tllc balds depiils tho pcrlctic divcrgcnco of ~ ~ b i x v s  species over 
~ioniuy dltlc. The variations i? conbination protein bands at various distances from 
lode is lq$on-spcific, IKI  t\vo species Iuve h e  sntrle b d  distribution This supporls thc 
,n of "Olsson (1967)" llwl bioycnclic ~clationsllips ciui best be indicated by quantitative 
s using chemola~ononuc arthods. 

,,; 

mrdi~qg.~o "Gotdicb (1971)". wllen a bnid appcap in all iadi\lidualrin a population it 
unled &t lilt ge& which codcs t l r  c tq inc  or prokilr docs not vny. Tlris assessnlenl 
_t used to lag the band ot 2.0cm as a generic bald in illnt it is prcsclrt in all I l r  species 

lied Thc pnscnce of co~~urroi~ bauds varping from cight to nine irt Ilu snnle d i n a ~ r e s  fcotrt 
anode rcnects s o r ~ ~ c  lcvcl of affiliiy anlong illc tala and dcpicls I\VO tlu~~gs. Fintly. i t  is Lhe 
bncc of common e\tolutio~ury origin of llre Hibiscus spccies. Secondly. UIC silnilarities in 
ud poucn& suggest dut the proleiis arc: cuuier tlx control of i l r  sntile genes. Thex may . 
laplive genes which have evolved. beconre dispcncd and fised in the species over 
lionary dmc. 

r wmbcr of bands from 13 to 17 rccorded for Hibiscus spccies studicd slwws lluu wide 
lions occur in thcir protein content. The evidence from the varinlion in protein bands 
ales !hat lire f pocics are dislittct with broad-bascd rrrlatioiuhip occurrit~g between them. 
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