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Abstract 
Seeds of four species ofAnnona were collected from different latitudes and special ecological zones such as tile 
wet forest, dry forest and derived savanna areas of Nigeria and the crude pt oteins were extracted and analyscd 
by electrophoretic fractionation. The result shows that the band at 3.3 cm, 4.2 cm and 4.7 cm are comlnon to the 
Annona species. Annona squaniosa and A. reticulata have the highest number of common bands. The band at 
1.4 cm is common to both A. reticulata and A. muricata. The number and ;ombination of protein bands \Yere 
taxon-specific. These show the close genetic relationship of the species. 

CRUDE PROTEIN ELECTROPHOFIESIS OF SOME SPECIES 
OF ANNONA IN NIGERIA 

. . 
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1. Introduction 
Tlie family Annonaceae consist of 2,050 species 
which are distributed over 125 genera and are found 
mainly in the tropics (Mabberley, 1987 and 
Bruinmitt, 1992);The family cotnprises woody trees, 
shrubs and lianas which are found in  almost all 
vegetation types in the Neotropics. Some species of 
this family among other species constitute the shrub 
community in the old world tropics (Krishnan etal., 
1996). The family is represented by 22 genera in 
Nigeria (Hutchinson and Dalziel, 1958). There are 
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twd species of Annona in Nigeria, the remaining 
species ofAnnona in Nigeria are introduced but may 
be naturalized. Annona senegalensis was collected 
from Gwagwalada along Abuja Road. Annona 
squamosa, Annona reticulata and Annona murica[a 
were collected within the campus environment of 
Obafeini Awolowo University, Ile-Ife (Table 1 ). 
The genus Annoha has high economic value; their 
fruits considered exotic are of great commercial 
importance (Pino, 1997). Pino el al. ( 1  998) analyzed 
the major flavoring components'in f k i t s  of four 
species of Annona such as soursop (A. muricata), 
Cherimoya (A. cherintolia), atelnoya (A. aferqoya) 
and bullock's heart (A. reticulata). Soluble solids, 
free reducing sugars and sucrose, totapacidity and 
volatile compounds were evaluated. It was observed 

I that the fruits have high sugar content and low 
acidity. The ait dried seeds of Annona squamosa L. 
(sweet sop) contain water 10.0%, Oil  23.0%, 
minerals 1.89;h-and proteins 24-50% Ahmed &.a1 
(1 996). The powdered seed is an irritant. It is applied 
as a pesticide And can cause conjunctivitis or  even 
blindness (Burkill, 1935, Morton 1958). ~ h e ' s e e d s  
0t.A. muricafa L. (sour sop) contain a yellow oil 

which in India and Mexico is applied to hair to k i l l  
lice, though it is irritant to the eyes (Burkill, 1935, 

, Irvine, 1961). 
Electrophoretic rechniques for classification and 
identification have become a useful tool i n  studies 
ofgenericvariability in plants. Several authors wlio 
have discussed the taxonomic significa~~ce of seed 

.. proteins using gel electrophoresis include Cherry and 
Ory (1972) on peanut cultivars, Okoli (197s) on 
A?idropogorz species and varieties, Pearce and Lester 
(1979) on Solanzrm melongena, Morakinyo ( 1  984) 
on Sorghum spe.sies, IIloh (1986) on .kfu'angifcr.a 
indica (L.) varie-ies, Illoh (1990) on Alnnrultthus 
species, Illoh ei al. (1993) on the genus Side, 
Folorunso and O'orode (2002) on sorne species of 
Annonaceae. 
Gottlieb (1971) r-corded that variation in banding 
pattern can directly be equated to variation in  genes 
coding foi various proteins. 
~he'oti jective of this is to provide useful 
information on the classification and identification 
of dnnona specics and identify both intraspecific 
and interspecific, variations that exist among them 
and the highest protein richness in them. 
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2 . ~ a t k r i a 1 s a n d  Methods 
~ h k . s e e d s  of mature fruits were collected from 
different latitudes and special ecological zones such 
as the wet forest, dry forest and derived savanna areas 
of Nigeria (Table 1). 
Protein of the'd2;.feeds was extracted by grinding 
1.5 g of the see's with sterilized mortar and pestle. 

i The seed proteiiis were extracted with 5 ml of O.S5 
% sodium chloritie (NaCI). The mixture was left 
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Tablc 1: Collcclion data of thc spccics ol'/lntlotln 

Species Collection Location 
Number 

Arlr7otia senegale17sis 0 94 Gwagwalada aloiig A b ~ ~ i c :  Road 
Pers. 
Annona squa~~losa Linn. 1275 Along road 19, C.A.U., Ilc-lfc, Osun SLatc 
Annono retic~rlata Linn. 1280 Along road 7b, C.A.U., Ilc-lfc, Osun Statc 
Arlnona mziricata Linn. 1420 . Botanical garden. O.A.U., Ile-lfc. Osun Statc 

Tntilc 2: Uppcr and Lorvcr gcls preparation showing thc compositions (volumc in clli') 

Chemical Stacking Uppcr gcl S c p ~ ~ . : l t i n ~  I.a\+,ci ~ c l  
40%Acrylamide 1 Bisacrylamide 1.35 10.10 
0.5M Tris HCL pH 6.8 (Upper gcl buffer) 2.50 
l.5M Tris HCL pH 8.8 (.Lower gel buffer) 7.5 
Distilled water ii.0 11.8 
10% Sodium dodecylsulphate (SDS) i!. 1 0.?0 
10% Frcshly prepared Ammonium persulphatc 0. I 0.30 
TEMED (Tetramethylenedia~nine) C.0 I 0.0: 

Table 3: Thc relationship bctwcen the spccics of Annona studicd on the basis of ~lic rclarivc rnobilitics of  tlic 
bands and tlicir closcncss to onc anotlicr. 

Name of species Total NO of Fast Baild Intcrmcdiatc Slow Bands 
Bands Band 

4.0 - 5.5~171 2.0 - 3.9cm 0 - 1.9c1n 
A Annona senegalensis 4 1 2 I 
B Annona squamosa 7 
C Annona reticulata ' 6 
D Annona n~zi-icafa 5 

Total 22 1 1  7 4 

Table 4: Common Band relationship in Ant~orro spccics (..I - D). 

Annona senegalensis 
, - .. . A. 

Annona squamosa B . 5 - .  

Annona reticulata C 5 G 
Annona muricata D 3 3 4 

overnight to ensure  thorough extraction o f  protein. 
It was  then centrifuged at  X 3000g  for 15 minutes.  
T h e  supernatants from this were then fractionated 
by d i sc  electrophoresis fo l lowing the  method o f  
Davis  (1964) a s  modified by  Ayeni.(1984). 
T h e  resolution gel consisted .- .. of polyacrylarnide a t  a 
concentration o f  7.5 % in 1MTris-glycine buffer a t  
p H  8.3 according t o  the,  procediire. of Weber, and 
O s b o r n  (1969) .  T h e  c o m p o s i t i o n  of the gel is 
presented in Table 2. CocfTicicnt o f  similarity .was 
computed using the  formula o f S o k a l  and Sneath 
( I  963). 

a = N~;:nber of band(s) prcscnt iri bolh [nsa Scing comparsd. 
b = ~ ~ i . n b c r  orb;lnd(s) prcscnt4n [axon 1 2nd abscnt in tasor; 2 
c = Ncmbcr of band(s) abscnt irl [axon 1 and present iii rason 
2. , 

3. Results 
T h e  pattern o f  protein distribution i n  the species of 
Annoila studied is represcntcd in Fig. I (A-D). .4 
c lose  csamina t ion  o f  t h e  bands  sho\\/s that the 
di ffe1-cnt species havc different patterns. Marked 
differences were  recorded for  number, combination 
of bands and intensity of  bands between species. T!le 
bands range from 4 to  7 (Table 3). Most  of  the bands 
were  Found to be fast in movement (4.0 cm-5.5 crn), 
follo\ved by internicdiate ino\,ing bands (2.0-3.9 cm) 
and s low moving bands (0.0 cm-1.9 c n ~ )  respecti\lely. 
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Tile bands of 3.3 cm and 4.7 cni are common to all forms tlic basis of the separation of indi\liduals i l l  a 

, t 
the species and o c c ~ ~ r  in thrce different intensities in particular popillation into cliffcre:~r !:isn. / all the species studied. T l ~ c  band at 42.~111 is common The elcctr-opliorctic studics as sbo\v~i in Fig. I dcpici 
to all thespecies but occur in twodifferent intensities. t a mcasurc of genetic diver-gcnee of . / i~~f~oitr t  spccics 
The band at 1.4 cni is comlnon to A. reticzrlafa and ovcr cvolutionary time. The protein bands arc 
A. 117uricnfn it is faintin 11. tltttricafawhile it is thick taxononiically distinct as no two spccics 1:ovc illc 

-, in A. ~eficz~lnftr. Tlic band at 0.5 cm and 3.6 cm arc same band distributio~?. This agrccs with thc opinio~? 
specific to A, scilegtrletlsis while the band at 1 . I  cm of Olsson (1967) that biogcnctic rclationsliips can 
and 2.0 cln a re  spec i f ic  to  A .  squanlosa.  A best be indicated by quantitative ~.csults using 
senega/e17sis, A. squonlosa and A. rericu1,afo share clie~notaxc~nomic methods. 
comtnon band at 5.1 crn. The band ::t 3.3  cm, 4.2 cm and 4.7 cm is commoil 
Inter specific bands wcrc obscrvcd between pairs of to all tlie species. This prcscncc of common bands 
species in  tlie taxa studied as  sliown in Table 4. among tlie \/arious species of.'.4?7nono (Tablc 3 )  slio\vs 
Am~onasquat~~osn  and A. reficulnfn Ijave the highest cvidence ofcon~mon cvolutionary ol.igili 2nd this is 
number of co~nmon bancls (six) whilc the following consistent v~itli tlie high interspecific similnrity valuc. 
pairs have the least numbcr o f  bands ( 3 ) ,  A Secondly, coming from the saiiic pal.cntal stock ihcil. 
.vcncgu/etais and A. tnzwicoln, A, squatnosa a11d A. evolution is convergent, tlic~.cby makiiig it j~ossiblc 
tlturicntn. for character traits to bc sharecl i n  cornmoil. This 

supports thc asscrlion of Gottlicb ( 1  97 I )  illat \vllcil 

4.Discussion a band appcars in all individuals in  a pop~~lation, it 
The variation in thc pattcrns of  clcctroplioretic is assumed ;hat the gene which codes tlic cnzylnc 01- 

!. mobility of protein was analysed from this work. protein, docs not vary. 
Protei~i abundance sequence oftlie speci~nens are in From the above rcsults,  batids wit11 i d c ~ ~ t i c a l  
tlie order Fig. I (B, C, D, A). Protein variatiol; is an clcctropliosctic niobilitics I.CJII-CSCII~ protci~ix \\ l i t l?  
'indication of protein polymorpllism and this tertn idcntical an:ilio acid sequences and arc tl1e1.cfol.c 

Fig. 1: Diagranlatic csplnnation of protcin-bands of cslrnctcd piotcin in sodium dodcc!~lsulplin~c 
polyacrylamidc gcl. 

, , ,. , , Faint band (A) Ann0170 senegalensis 

~aintly thick band (B) Attrionn .sqi~nnrosn 

Thick band (C) ilrtnottn :.eliculn!rr 

Vcry thiclc band (D) Attrlot7n i~~~rricata 
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potentially homologous in their derivations (Scogin, 
1972). 
According to Cronquist (1968), the presence of a 
character is of greater taxonomic importance than 
its absence. Therefore, the band at 0.5 cm in A. 
senegalensis and at 1 . 1  cm, 2.0 cm in A. squan~osa 
respectively could be useful in delimiting each of 
these two species from the other species of Annona. 
The band at 1.4 crn in both A. rericulafa and A. 
rnuricata could contribute to the relatively big fruit 
size in them. 
The evidence from the variation in protein bands 
indicates that the species are distinct with broad- 
based relationship occurring between them. ! 
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