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. Comparative study of the biochemical properties of the fruits 
wild (Lycopersicon pimpinellifolium Jusl. (Mill.)) and the 
tivated (L. esculentum Mill.) tomaio cultivars in Nigeria 

rdedejil and 1.0. AdewaleZ 

Abstract 
: 

The fruits of three cultivars of the cultivated tomato (Lycopersicon esculentum) and the wild species (L. p~n~pinellifolium) were analysec 
and compared for their biochemical properties. Ripe fruits at the orange-red stage were used for all the analyses. Both the cultivater: 
and Ule wild tomatospecies showed high moisture contents. The wild tomato cultivar had a higher crude protein content and quantitatively 

, represents the better source of protein intake when compared with the cultivated cultivars. The crude fibre content was highest in i 
esculentum cv. Roma V.F. The ash content was higher In the lbadan local and wild cultivars than in the other cultivars. Perox~dase 
activity was found to be highest in L. pimpinellifoliun~, while catalase activity was highest in L, esculent i~m cv Ife-1. Glutathione 
transferase activities was negligible in all the samples analysed. 
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Introduction 
L!vcopo.sicori is a relalively slnall gcrlus within tlic cxtrcnlcly 
large and tlivcrsc Tn~nily Sola~iaccac. Tl ic l i inli ly is c011sitle1~ctI 
toconsi.;~ oI'aroir11tl90 gclicra (D'Arcy, 1972). .This s~nal l  gcrlirs 
I.)!co/)i,~,,\,ico~i is t l ~ o i ~ g l i t  l o  corlsist 01' [lie c i~ I t i v ;~~c t l  tc)rll;~\o, I.. 
~SCUICIIIUIII and sevcn closely relatcrl w i ld  L,vco/)ersicc~ri spccics 

' 

(Rick. 1976). A subgcl\cric classilicarion divitlcs tlic genus il l lo 
those spccics w h i c l ~  can be easily crosscrl wit11 tlic conlmcrcial 
tomato ( e s c ~ i l e n t i i ~ i i  co lnp lcx)  and t l ~ o s c  w h i c l ~  callnot 
Q~rn i~~ io r iu r r i  complex). Spccics Ib r~n ing  the e s c ~ ~ l ~ ~ r i / ~ ~ r r r  complcx 
consists o f  six L\.co/m:vic.ori spccics, tl11.c~ o f ~ \ ~ h i c l i  Ila\.c color~rctl 
fruit and tllrcc have green I'ruit. 7'wo ol' tllcsc co lo~~rc t l  li.uit 
spccics, L ,  c.~c~i ler i /~irr i  ant1 L. l~ir~rl)irrell~/?)1i11111 arc lbu~ i t l  ill 
Nigeria. 

L. p i ~ r p i ~ i e l l i j ~ l i r , , ~ r  is ;I wi ld spccics t l l ;~ t  is very closely rclatctl 
to the cultivated tomalo. I t  is tllc oll ly \\.iltl spccics \ \ , l ~ i c l ~  has 
shown aaturul introgrcssioll will1 L.  c~sc.~~lo~/ l i r r r  (It ick, 1958). 
Uucausc ol'ils close rclnt io~isl l ip wit11 11lutlcr11 c i ~ l ~ i v a ~ - >  alltl c;lsc 
ol'backcrossi~lg, L. p i i r r l ) i i r c l l~ /b l i i r~~~  Iias l icqt~crl t ly ~>rov l t le~ i  ~ I I I  

attractive gcncsoirrcc for pl;~nl brcctlcrs, li)r c s ~ ~ ~ l ~ p l c ,  rcslsl;lricc 
to Fltsc~r.il~rr~ wills (Bolin and l'i~ckcr, 1940) i11id also r c s i s ~ a ~ ~ c c  
to bacterial speck causccl by P.se~~c/orrrotrrrs torrrcr~o (I'ilo\vsky, 
1982). 

'Thccconon~ic :irid ~ l i ~ l r i ( i ~ n i i l  import;l~icc of to~i i i l lo  li'uils canriot 
bc o\w-crnpl~nsizcd, It provides ;I source o f ~ i u ~ r i c r l t s  tlirougli 
itsusc nlainly as a soup i l~grct l ic l l l  a~ l t l  is a ~n;!ior suurccul'iriccliiic 
I'or many Ihrlncrs \vho cultivate t l l c ~ n  Ibr licsli protlucc rl i i~rkcts. 
Adverse pliysical and b i ~ c h c ~ i i i c i ~ l  cliangc i n  tlic liirit l iss~rc call 
lover acccplability and n i~t r i t ionnl  value. To untlcrst;untl t l l isc 
changes, i n h r n l i ~ t i o n  is required ; ~ b o ~ ~ t  [lie ini t ial  c l ic ln~cal  
composition ol'tlic l iu i t  and p i~ r t i c i~ la r l y  nboul l l lc lcvcls o l ' so~~ ic  
ol'the c ~ i z ) ~ ~ i i c s  present. OLIL ol'tlic scvcral cnzymcs \vliicli ccr~~lt l  

Materials and methods 
I'l.uil s i ~ ~ ~ l l ) l c s  115cd: Scetlb o l  IIIC LLII[I\ ;I[CLI i i ~ l [ l \  .II \ .\.i. 

o h ~ ; l i ~ ~ c ~ ; l  Ii.0111 ~I IC r \ l ; l ~ i o ~ ~ ; ~ l  I I~S I  i [ l ~ [ c  0 1 '  1 IOI.~IC~I~ILII. ; I~ 1<~,\1..11 ,I: 
;111tl ' l ' ~ . i ~ i ~ i i ~ l g  ( N l l  IOIZ-I.). l1~1cli111. ( ) \ ( I  SI~IIC. Xlgc1.1~1 .l.li~,! :II.: 
1.. i'.V('l//i'llllllll C \  Ib;ltlilll IOCilI. 1. t'\l'11/('11/11111 i \  I l i -  i L l l ~ i I  1. 

t ~ s c ~ r r l c ~ ~ / ~ ~ r i r  cv. Ro~na V. I:. 'l'lic zcc~lb ul'l.. l ~ i ~ r i l ~ i r r o l l i l r ~ l ~ ~ ~ ~ ~ ~ .  1 1 1 ~  

I I I s c c c  r e  t ; ~ i r ~ c t l  I I i l l  I l ~ c  ,cctly 

wcrc SO\VII LIIKI 11~1rscry \i1:1s r;~isc(l ;I[ tlic O I x ~ l k r ~ ~ i  : \ \ \olo\\o 
U~l ivcrs i ty  rcbcarcll l i l r ~ i i .  7'1ii1-t) l i v ~ .  tl;~ys oltl scctll i l ls\  \\ci-: 

t ~ ~ ; ~ ~ i s ~ ? ~ i l ~ i t c t ~  at ;I dist;~~icc 01'0.5 III \ \ t i lh i~ i  ro\\,s. I!;Ic~I c11111\ ;[ I  

\V;IS rc~?lic;~Ic(l llircc tililcs(25 ~I ; I I~IS pcr ~ -cp l i c :~~c)  I..IIII\ I~ I~I I I I IL~!  



Biochemical properties o f  L. p i ~~ ip i~ i c l I ~ / o l i r r r ~ i  a n d  Id, ~.YCII/~~IT/~IIII M i l l .  li-uils 

aiid ripened fresh tolnato were harvested on the day thc peroxidasc nct~v i ty  (4.22 + 0. I 0  unl ts ln~g protein I'ollowcd b) 1. 
experiments were carried out. esc~rlen~r~rn cv Roma V.F. (2.58 + 0. I 0  unitslmg prorcin) ant1 I. 

~.SC~II/~I~/IIII~~V. I I>- I (2.52 0.06 L I I ~  i ~ > l i i ~ g  l> ro~c i i~ ) .  I. ~\C.II/OIIIIIIJI 
Proxilnate analysis: Saiiiplcs o f  I O l'ruits per t rc i~t~ncnt  \\cl-c 

cv. Ibatlan local hat1 the Icast pcros~tl i~sc activity ( I (1 I - ( 1  (15 
homogcnizcd in a warring blender Ibr I lnil i. The lnoisturc, etlicr 

illlits/nlg p ro t c i ~~ ) .  
cxtract, ash, crilcle fibre, ant1 crutlc prolein contents wcrc 
tlcter~iiincd ns tlcscribctl in  AOAC: ( 1  980). C ' ; ~ t : ~ l ; ~ s c ; ~ c t i ~ i t ~ ~ \ \ ~ ; ~ s  l ~ i g l ~ c s ~  1 1 1  I. I~~L~II/C,II/IIIII c \  11;-I 1 2 2  I 

0.53 u l i i t s ~ ~ i ~ g  p ru~c i~ i ) ,  li)llo\\,ctl I>!,/.. ~~\~-U/L~I~I I I IJ I~\  I<OI~I,I '\ I Enzynie assay and soluble protein d e t c r ~ ~ l i ~ ~ a t i o l l :  About 50 g 
(2 1 .3 + 0.8 u~ i i t s l~ng  prorcin). L. ~ ~ I I I ~ / ~ ~ I I ~ ~ ~ / ~ / I I ~ I I I I I I .  tllc \viltl ~ o ~ i i ; ~ ~ l j  ol'cach ofthc fruits were holnogcnizcd in a war r i~ lg  blcnilor I\)r 
species l;iitl rlic lc;ist c:it:11;1~ i~ct iv l ty  01. 12.25 -!. 0.2K t1111th 111g 

one minute. Thc homogenate was spun at 18000 g for 30 mins. 
prutcili 

10 obtain a crudc supcrnatatit whicll was used for 14lc :issay. 
.olein concentration i n  the supernatant was dctcrminctl by tllc 130th rllc culli\,;l~ctl and 11ic \viltl ~ o i l i i ~ l o  spccicz h l~u \ \ c t l  lllgli 
cthod o f  Lowry e l  ul. (1951) using Bovinc serum illbumin as moisture colitcl~ts. This IS typical t ) I ' I l cd~y  \ .cyt ;~blc \  (I:I.L,I~L,I 
cslandard protcin. Pcroxidascac[ivity was assayctl accortlilig e/ (I/., 1997). -l.lie \viltl ro111ilto c~~ I~ i v ; i r .  1,. / ) I I I I / I I I I ( , / / I / I , / I ~ I I I I  11;t~l 

10 the mcthod ol' Kay r /  ul. (1967). i l s i ~ l g  O-di ;~~l is i~ l i l~c i l S  ~ l l c  ;I higl~ci.  crtitlc l>rotc111 ~ U I I ~ ~ I I ~  ;III~ L~II; I I I I I I ; I I I \C~~ ~.cprc>c~it 1 1 1 ~  

electron dollor. Cat i~lnsei~ct iv i ty\vasassayct l  by lnoi i i~ i ) r i l lg [ l lc  hcst soul-cc o l ' ~ ~ l . o t c i ~ i  i111;lhc. \ r I l c~ l  co~iil~;irc*tl \\.it11 IIIC IIIICC 
tlcco~ilposition o f  HIO,ilt 240 nnl  (Uccrs ant1 Sizcr. IC)5?). cu l t i \ , i~~ct l  c~~ l l i \ ' ;~ i . s  01'1-. (,\(.II/~/IIIIIII .I'I)c CI.LICIC Ii01-e COIIICIII 1 3 '  

Gli~tatli ionc transfcr~sc ac i i v i~y  was assayed according lo  tllc the L, esci i lo~/rr~rr cv. Itolna V.1'. \\,:IS Ilighcr than tllosc o l t l ~ c .  
mcthod o f  Habig e l  (11. (1974) by ll ionitoring t hccon jugn~ io~~  111' otltcr cuItivnl.s i~ lc lu t l i i lg  tllc \ \ i I r l  cultivar. -1'1115 is o l ' i ~ ~ t e r c ~ t  , I >  

glutathionc(GSH) and I-chloro, 2.4-dini~robenzcnc (CDNLJ) i n  tlictary librc is coilsirlcrctl to be l ic l l~ l i l l  ill ~ i~ ; l i l~ t ;~ i l i i i i g  ~ K X I  I~~;II I I I  
a Cecil double bcam spectrophotonlctcr. One unit of c~lzyl l lc (I>:ivitlson (,I (11.. 1075). L c~.\c.~il~~,rir~~rr cv. I<oiiia V.I. ;1l5o II;ICI 
nctivily is  rlclincd ;IS the a~noiint ofcllzynlc that wi l l  catalyze ~ I l c  tlic high ether cstr;lct conrclir 
limnation ol' one microlnolc ofproducr per minute. 

.l'llc i ~sh  coi1tc111 i s  I ~ i g l ~ c i  i l l  t l ~ c  I.. C.\(II/C~III~IIII c \  1 1 ~ ; 1 ~ 1 ; 1 1 1  1~,~,11 

Results and discussion 
Proximate analysis: The results of t  lie proximate analysis lor tllc in the \vi Itl and ll lc Ibatlan loct~ l  cultivars. 1.. / ~ / 1 1 ~ / ~ ~ 1 1 ~ ~ ~ / ~ / 1 ~ / 1 / 1 / 1 1 .  

wildand tl icci~l~ivatcdtoma~ocultivarsarcsliown il l Table I .  -l'lic thc \vilrl to111:1to c t l l ~ i v i ~ r  11;1tl ;I l i i s l ~c r  1~c1-oxitl;isc ;I~II\II!, 111:i1i 
wild tomato (L,  pi~iipiuelliJbli~urr) hat1 [lie highest crudc prolein the [hrcc cuiti\l;~tctl 1.. e.sc~r11~~11/111ri cultivars. Pcrositl;isc I~ i is  bccli 
content (1.25 + O.03%) when conlpnred with the cult ivn~ctl  implicatctl ill l igli in and subcrin I'or~llatioil. Ligl l i i i  and subc1.111 
cultivars of L. e . sc~ r~ l r~ i / r r ~~~ .  Ether extract \+)as higlicsl i l l  1.. a~-cil i\~olvctl in  nlakingccll \viills rigitl. rctlucill~\\,;tII cxrcilsibill~! 
esci~leti/ir~/r cv. l iolna V.F. (0.74 + 0.01%) ;111d loi\~csl i n  L. ant1 cell csl,a~isio~l (C io l t lbc~-gr~c~ / . .  IOXO). 'I'issucs c o r ~ ~ a i l ~ l ~ l ;  
p i~ i rp i r~el l~ /o l i i r /~ i  (0.52 + 0.14%). Thccrudc librccontcnt ol'thc high lcvcl ol'l)crositlasc h i~vc  1xc11 ~ h o i r l ~  lo Ila\.c I1iglic.1. ~ I \~ . ; IYL .  
L. c.sc~iIcri/o~rr c\.. Roilla V.1:. w a s  the Iligliest (1 .73 4. O.ZSU.,,) rcsist;~licc potc~it i :~l  tIi;i~i ~IIO~CCOI~I:IIIIIII~ lo\\ 1c1c.l o l ~ p ~ ~ r o \ ~ c l i ~ ~ :  
I'ollowed by L. e.~crrlenfrrriicv Ife- l ( I  .68 + 0. 17OA), i~ wils lo\vcs~ (M:lcko 01 (11 , l9ON: Sccvc~-h ;ilitI I1;1ly, I L170: I . ~ \ v c I l  ,III~I 
'.I L. p i ~ i i p i ~ i e l l ~ u l i ~ ~ ~ r ~  ( I  .O8 + 0. 181X~), L, I ~ I I ~ I ~ ~ ~ I ~ L ~ / / I / ~ ~ / I I I I I ~  l l i~r l  CLI I~I~~I I~~~; I I~I .  1072). TIILI~. \\,iltl c1111iv;ir I\ c\pcc~c(l  1 1 1  l~ IIII~I L ,  

1C highcst i1sIl colltclll (0.50 -+ 0.0 I"/;]) a l l t l  ill I-. ~,S~.II/~I~/IIIJ/ c\,. rcsislanl lo  lnl>ctiul~s ant1 tl~hcasc> 1li;ln r l ~ c  O I ~ I ~ I -  CLI~II\.;I~\ (IIII.III? 
. o ' ~  V.F. i t  was lowcsl (0.29 t O.L)XVI). A l l  tllc cil l l i \.;~rs ol' storagc.antl ~ l l i ~  i b  ill ;1grcc111c111 WIIII ,\III~I-IOII itll~.l I <L I [ I ~C I~  I l ' l \ ~ l t  
jmato studied, that is, both wi ld  ant1 cultivated sho\vctl l l igll \vIio rcporlctl III:II I,, / ) ~ I I I ~ I ~ I I ~ , / / ~ / O / I I I I I I  ;ire 1 i i 0 1 ~ ~  I-L,\I\I:IIII 1 1 ,  

higlicsl valuc (95.88 + 0.53'?4) f'ollo\vctl by I*. esc~111c1i1111ir c\,. 
C ' i ~ l i t l ; ~ ~ ~  ;ICII\,II? \\,:I> I ~ I ~ I I c > I  III 1, (~.\L~II/(~II/I//II C\ I Ic- I I~IIIo\\L~LI 

Ronla V.F. \ v i t l ~  a V;IILIC 0.1'04.00 + 0. I I OAI .  
by c i~ l t i \ ~ ;~ r  I<~III;I Vl:, It \\,;IS lo\\,cst I 11 1,. ~ I I I I I ~ ~ I I ~ ~ ~ / / I / ~ / I I I I I I .  111~. . . 

Enzyme nnalysis: 'Thc suniliinry ol'tlic rcsults is sho\vi~ ill l'ahlc i l l  c ~ ~ r  'I'hc iliain p l iy~ io logic ;~ l  I-ole ol' ~; I I ; I~; I \~ 1 1 1  :ail 
7. A l l  the snnlplcs illvcstiya[ctl Ili111 negligible glutat l i io~ic i)rgaiiisnl is ro b~.c;~!itlo\\.l~ I~) i~l~.ogcri  ~ p c ~ ) \ l ~ l l :  I<L~I I~O\~I I  $ 1 1  

transferase activily. L. ~~ i / np i i ~e l l j /O l i ~ rm ,  hat1 [hc lhighcst Ilytlrogcll pcrosirlc l ioln cclls is tlcsirablc 111 01-tlcr to :~\.o~cl IIIC 

Table 1. Proximate analysis for the wild and the cultivated tomato cultivars 

Tomato cultivarlspecies Crude protein(%) Ether extract(%) Crude Fibre(%) Ash(%) Moisture(%) 
L, p~mpinellifolium 1.25 + 0.03 0.52 + 0.14 1.08 + 0.18 0.50 + 0 01 93 31 - C 15 
L. esculenlum cv. Rolna V.F. 1.15 + 0.04 0.74 + 0.01 1.73 + 0.28 0.29 + 0.08 9460 t C 11 

L. esculentum cv. Ife-1 1.09 + 0.01 0.55 + 0.20 1.68 + 0.17 0.35 t 0.21 93 97 + 1 01 
I, esculentum cv. lbadan local 0.99 + 0.01 0.54 + 0.08 1.31 + 0.07 0.46 + 0.12 95 88 0 53 

' Table 2. Specific Activity of the enzymes in  the crude preparation of the fruits of the wild and the cultivated tomato cultivars. 

Tomato cultivarlspecies Peroxidase activity Catalase activity Glutathione 
(unitslmg protein) (unitslmg protein) transferase 

L, pimpinell~folium 4.22 t 0.16 12.25 + 0.28 Negligible 
L. esculentum cv. Roma V.F. 2.58 + 0.11 21.30 + 0.80 Negliqlble 
L. esculenlum cv. Ife-1 2.52 + 0.06 22.18 + 0.53 Negl~glble 
L. esculenlum cv, lbadan local 1.61 + 0.05 16.46 + 0.55 Negligible 



Biocheniical properties ot'L. pir17j)i1lelli/~li111it and L, e.vc~rilcir1~11i7 M i l l .  t i - i~ i ls  I I I 

auverbt: effects i t  has on ccllular components. The palter11 ol' 

calalase activity i n  the varieties probably shows that Il lore 
hydrogcn peroxide is produced by L. esculcn~~rrri cvs. Roma VF 
and Ife-l than  thc L. p i r i i p i n e l l i j i ~ l i ~ i ~ ~ r  and L, c s c ~ i l e ~ r ~ ~ i ~ ~ i  cv. 

h d a n  local which ncccssi~ntes a liigllcr conccntri~tioli ol 'r;~t;~ I;IW 
in their tissucs. 

A l l  the cultivars ortomato studied Iluvc negligible Glutathiollc 
Transfcrascs (GSTs). GSTs arc inducible by xe~~ob io \ i cs  upon 
cxposureol'an organism LO such xc~iobiotic. GST was ncyligiblc 
in  al l  lhc extracts because tl lcrc was  probably no phvious 

cxposurc to xcnobiotics, which could causc tllc i~ lc luct io~ l  o f t l lc  
cnzylnc. I t  is howcvcr, possible that tllc type o fGSI '  isocnz),~nc 

prcsent c o i ~ l d  not be dctcc~cd bccailsc tl ic univcrsol substralc 
(CDNB) util ized l'or assay i n  this stutly \\(its not a subst~.a\c 1\)r 
the particular isoenzyme present. 

In tonclusion, this study shows \II:I[ tlicrc is a correliltion bc[\\,ccll 

the level ol'pcroxidasc cxprcssion i n  tl ic tomato cultivars nntl 
thc observcd shelf keeping quality and diseasc resistance ofsuch 

cullivars. Moreover, L. pir~il~i~~ell~/i~Ii~,, ,r tlic \\,iId cultivar which 

is rarely grown for food or any economic purposes, appears to 
have betlcr nutritional (pro~cin) nntl sllclTIil'e ~ht rn tllc cuIti\latctl 

cultivars. 
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