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ABSTRACT

B;oc}zemzml c}tanges were observed in healthy as well as infected tomato

: Ieave.s rmd _}'i'm&s caused byAlternarza solani. There was a significant variation
between healthy and m_}‘écted leaves and fruits which showed significant
~ changes wzth raspec: to estimation of lycopene, protein, phenal ascorbic acid,
: total sugar and chiorophyll Lycopene content in. US-2175 variety was
' decreased due to A[ternarm solani while, protem content in US-618,
{ Us-21 75 ascorblc acid content in SBGI—555 Swade.s'hz and Veer variety,
i pkerzol content in SBGI-555 variety; total. sugar content in Veer variety and
1.1 Cizloroplxyll content in leaf of Bioseed-56 vanety was drastically hampered
due to Alternaria solani . : i

_ Tomato (Lycopcrsxcon esculentum Mill) belongs to the family solanaceaeand is
one of the most remunerable and widely grown vegetables in the world. Among the

e vegctabies tomato ranks next to potato in world acreage and ranks first among the
i s pmcessmgcrcps. Tomato is grown forits edible fruits, which can be consumed cither
‘ -.—'fmhormpmcmed form and isa verygood sourceof vxtammsA B,Cand mmerals
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- Tomato cultivation has become more popular since mid nineteenth century because of its
varied climatic adaptability and high nutritive value. Tomato is being exported in the form
of whole fiuits, paste and in canned form to West Asian countries, U.K., Canada and
~ USA. There are sevenal diseases on tomato caused by fungi, bacteria, viruses, nematodes

~ and abiotic factors (Balanchard, 1992). Among the fungal diseases, early blight also
known as target spot disease incited by Alternaria solani (Ellis and Martin) Jones and

Grout is one of the world's most catastrophic disease. The causal organism is air borne
and soil inhabiting and is msponsib[e for early blight, collar rot and fruit rot of tomato
(Datar and Mayee, 1981). The disease appears on leaves, stems, petiole, twig and fruits
under favourable conditions resulting in de_foiiation,' _dfying off of twigs and premature
fruit drop and thus causing loss frbrn 501086 perceﬁt in fruit y‘iéld (Mathur and Shekhawat,
1986). Pathogen also causes leaf and fruit rot.in pre ‘harvest and post harvest stages.
Leafrot causes decrease in the photosynthe51s rate which ult:mately causes the less
synthesis of food and affect on the y;eld Infected fruxts are disqu ahﬁed in the market.
Considering this fact present investi gation has been mldcx’iaken to understand biochemical
changes in tomato leaves and fruit due to early bhght d1sease '

MATERIALS AND ME'I‘HODS i ; -

Changes in lycopene content e :

- Extraction method was performed accordmg to Flsh etal., (2002). Samplcs
were first chopped and homogcmzed ina Iaboratory homogemzer Approxxmately 0.3to
0.6 gsamples were weighed and 5 mL of 0 05% (wiv) BHT in acetone, 5 mL of ethanol
and 10mL of hexane were added The recxplent was mtroduced inice and stirred ona
magnenc stiming plate for 15 mm After shakmg, 3 mLof dcxomzed water were added to
each vial and the samples were shaken for 5 min on ice. Samples were then left at room
temperature for 5 min to allow the separation of both phases. The absorbance of the
hexane layer (upper iayer) was measuredina 1 -cm~path—lengﬂ1 quartz cuvette at 503
nm blanked with hexane. -

Changes in protein content
Changes in protein content were estimated by usmg Lowry's method (1951).
(Reagents A.2% NaZCOS in 0.1 N'NaOH; B. 1% sodium pottasium tartrate in
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H20; C. 0.5% CuS04.5 H20 in H20; D, 48 ml of A, | ml of B, | mi C; E. Phenol-
Reagent - 1 part Folin-Phenol [2N]: 1 part water; BSA Standard - 50mg BSA. in 50ml
 D.W.).0.2,0.4,0.6,0.8 and | ml of working standard BSA was pipetted out in a series
oftest tubes. 0.1 ml of sample extract was pipetted out in another test tube. In all test

tubes volume of 1 ml was made and tube with 1 ml of water served as a control. Then 5
ml of reagent C was added in all the test tubes including blank. It was then mixed well and
incubated for 10 minutes at room temperature. 0.5 ml of dilute Folin-phenol solution was
added to each tube. Each tube was vortexed immediately and incubated at room
temperature for 30 minutes. Blue colour: was appeared and at 660 nm O.D. were taken.
Absorbance vs mg protein graph was plotted to obtam standard curve.
Changes in total sugar content e P ;

The sugar content in the leaf powder was est1mated by the procedure
recommended by Oser (1 979) as follows L

500mg of leaf powderwas taken 1n 50ml dlstllled watea' and bmled then filtered.
Further filtrate was d1luted up to IOOml Three Fohn-wu tubes were taken and to it
'_ fol!owmgcontent were added LI el D i

(D Biank tube - Dtsttlled Water 2mi (2) 2ml glucose G solutton (3) 2ml filtrate.
In each tube 3ml aikahne solutton of copper was added 'I'hen tuhe was boiled in boiling

b water bath for 8 mlnutes The tubes were cooIed under tap water and 2ml of

_' :phosphomolybdic ac1d solutton was added whtch gave blue colour, Then this solution
was dlluted upto 25ml dzstllled water and optlcal den31ty was detenmned at420nm and
the amount of reducmg sugar present in leaf powder was calculated
Pereent total sugar was calculated by followmg formula.

£ T : SR OD ofunk:tmwn X IOOY. 0.4
i-'Mg:suears__/iO‘ng sampies e ‘
L s e sh . Conc framgxaphxz}{w

 Where, V= volume of the filtrate
- W = weight of the sample taken
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chlorophyll content was estimated.

EXPERIMENTALRESULTS

8 Biochemical changes in different tomato varietics were calculated by using standard
~ methods and results are given in table 1 (a) and 1(b).

Lyocopene content in tomato fruit were calculated. Alternaria solani was responsible

in drastic decrease in lycopene content in US-2175 variety which is followed by Veer
and SBGI-555 varieties of tomato. Protein content in infected tomato leaves were

estimated by Lowery's method and results are givenin table 1(a) and (l) Maximum
decrease in protein content dueto Altemana solani was observed in US-618, Us-2175,
Atal and Mahaveer. Ascorbic amd content m SBGI 555 Swadeshl Veer and US-618
tomato varieties was found to be hampered due to Altemana solani. Phenol contentin
SBGI- 555 variety leafwas drasttcallyhampexed due to Aiternana solani which is followed
byUS-é! 8,US-2175, Biosced-56 and Atal tomato vanemes Veer tomato variety showed
maximum decrease in: total sugar content in 1eaf due to Alternana solani which s flowed
byBloseed-Sﬁ Karan, Mahaveer SBGI-S 55 US-GI 8 whereas maximum decrease in
Chlorophyll contentin 1eaf of onseed-56 vanety was observed due to Alternaria solani
whichis followed byVeei- jaVeer_ _Swadeshl and US 1196
: DISCUSSION A S ey OO :
3 Spoalage means any change m the condmon of food in wh1 ch the food becomes
less durabie o1 even toxm, these changes maybe accornpamed by alterations in taste,
smell, appearance or texture (A]anmusxre 201 1) F rom results it is clear that lycopene
content in tomato fruit, protein content, wtamm C content total sugar content, phenol
content and chlorophyll content in tomato leavcs_ were found to be decrease due to
Altemariasolani. Similar results were reported by Ogaraku etal., (2010). They found
Aspetgﬂus niger, Asperg:l]us flavus, Altemana altemata,Altemanasolmn and Fusarium
oxyspomnn hampered the vitamin C contentsin tomato fruit. Aulakh and Grover (1970)
- reported that Phoma. destmcnva depleted the vitamin C and carbohydrate contents in
tomato f:mt. Lossin amount of glucosein fruits havebeen reported for tomato-Drechslera

e austrahensea(npoorand‘l‘sndon,1970),t0mato~Altemaﬁasolam (Mehtaetal,, 1975);

; e banana— Gioeesponum musarum (Wnng, 1960) Oa the other hand, Tandon (1970), '
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- Pandeyetal,, (1974), Fush ctal,, (1980), Reddy and Laxminarayana, (1984) and Gadgile
- (2011) found that there is decrease in total sugar of mango fruit due to infection of A.
~ niger. Vitamin C content of mango fruit was depleted by Phomopsis mangiferae and

- Phoma exigua (Reddy and Laximinarayan, 1984). Similarly, Arya (1993) reported the
mango fruit infected with Botryodiplodia theobromae showed decrease in vitamin C
content. In conclusion, the loss of vitamin C during pathogenesis may be due to production

of suitable ascorbic acid degrading enzymes cither by the fungus or by host pathogen
interaction.
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