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ABSTRACT

This paper reports the quantitative estimation of some metabolites and enzymes in insect induced leaf galls of
Pongamia pinnata. The parameters assayed were total soluble sugar, reducing sugar, starch, alpha-amylase
activity, total phenol, o-hydroxy phenol, polyphenol oxidase, peroxidase, ascorbic acid and ascorbic acid oxidase as
compared to normal tissues. Quantitative estimation of some metabolites and enzymes showed distinct variations in
leaf gall at different ages with their normal counterparts. Present study was thus undertaken on biochemical
changesin leaf galls of Pongamia due to infection of Aceria pongamiae.
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INTRODUCION

Pongamia pinnata is a fast growing nitrogen fixing tree that produpdsasantly fragrant hanging clusters of pink,
purple or white flowers in spring leading to friitsummer. It is widely distributed in coastal acfédndia. In India

it is present abundantly in Rajasthan, Madhya Rfaddtter Pradesh, Gujarat, Bihar and Maharashgaoots,
bark, leaves, sap, flowers have medicinal propertis seeds and oil is anthelmintic, styptic argutative which
are useful to rheumatism arthritis, whooping cousffin alinments and scabies. Seed oil is used $metics, in
soap making, as a lubricant and also used as ioskadt nematicidal and bactericidal. Its non edibil commonly
used to fuel lamp and stoves in different parténdfa. Pongamia pinnata is a biodiesel plant because of its oil has
high contents of triglycerides.

A gall is a plant structure formed by abnormal gitowithin tissues. The growth is a reaction to eapie attack in
the plant’s cells. Pongamia suffers galls on itg Etacking by some pathogens which decreasedt gpeduction to
reduce its economic value. Specific interactionsvben insects and plants are very common in nafmeng in
these interactions those of galling insects anil twest plants are believed to be the most intinfBeFnandes, 1990,
Singh and Sharma, 2008). Most gall forming insactshighly host and organ specific that they indyeés on only
one species or a closely related group of hostiespgDreger-Jauffref and Shorthouse, 1992). Carthattyg (starch
and cellulose) amounts are higher in gall tisshes hormal tissues (Choudhary and Kumar, 2009).

EXPERIMENTAL SECTION
Normal and galledPongamia pinnata leaves of equal size were collected from Keola Natonal park, Bharatpur,
Rajasthan and their biochemical study was done bidehemical parameters were studied in normalgatideaf at

different ages (10days, 20days and old).

The amount of total soluble sugars was estimateBhsnol sulphuric acid reagent method (Dulabial., 1951),
starch by McCreadgt al. (1950), reducing sugar by Miller (1972). Alphaydase activity was determined by using
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3,5-dinitrosalicylic acid (DNSA) colorimetric prodare of Bernfeld (1955), total phenol and o-hydrghenol by
Bray and Thorpe (1954), polyphenol oxidase by Sexted Hall (1978) method, peroxidase by ISSAAC ¥fidch
(1947) method, ascorbic acid and ascorbic acidase by Mahadevan (1982).Quantitative estimatiosoofie
metabolites and enzymes in insect induced lea$ ghiPongamia pinnata.

RESULTS
The results are presented in Fig. - 1 to 10.

Total soluble sugar contents

Low amount of total soluble sugars were presethéngall tissues (10days, 20days and old) as cardpa normal
counterparts. Old gall showed higher amount ofl tetduble sugar as compared to 10days and 20 @éaysghll.

Normal leaf showed increasing total soluble sugeatents with the aging of leaf. This result shotws sequential
increase in metabolic activity with the age of natheaf but overall decrease in gall tissue.

Starch:
High starch content was found in the normal tisassie&eompared to gall tissues (10days, 20days and@Id gall
showed highest amount of starch as compared toyGdal 20days gall tissues.

Reducing sugar:
Higher amount of reducing sugars was present imabtissue as compared to old gall tissue. 20dajlssgowed
highest amount of reducing sugar as compared taysdaihd old gall tissues.

Alpha-amylase activity:

Alpha-amylase activity was recorded to be moreQrdays gall tissue as compared to normal tissueet@amount
was recorded in old gall tissue as compared to abtimsue. Highest amount of alpha-amylase actiwgs
observed in 10days gall as compared to 20days ldnghd tissues.

Total phenol:
Lower amount of phenol was found in the gall tisg2@days and old) as compared to normal tissueayddall
tissue showed highest amount of phenol as companedrmal and 20days and old gall tissues.

o-hydroxy phenol:
o-hydroxy phenol was recorded to be more in nortisalle as compared to gall tissues (10days, 20aley0ld).
Highest o-hydroxy phenol was observed in old galt@mpared to 10days and 20days.

Poly phenol oxidase:
Higher amount of Poly phenol oxidase was recordeghil tissues (10days, 20days and old) as comgaredrmal
tissue. Highest Poly phenol oxidase was observ@@ igays gall as compared to 10 days and oldigall¢s.

Peroxidase:
Peroxidase was recorded to be more in gall tisEL@slays, 20 days and old) as compared to norssldi Lower
amount was recorded in 20days and old gall tisaseompared to 10 days gall tissue.

Ascorbic acid:

Ascorbic acid was recorded to be more in 20 dafbtpsue as compared to normal tissues. Loweruatnof
ascorbic acid was recorded in gall tissues (10 dayb old) as compared to normal tissues. Highestuamof
ascorbic acid was observed in 20days gall as cadpar10days and old.

Ascorbic acid oxidase:

Lower amount of Ascorbic acid oxidase was recoridatbrmal tissue as compared to gall tissues {€dz0 days
and old).
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Fig: 1 showing amount of total soluble sugar contea in normal and gall (10days, 20days and Old) leag.
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Fig: 2 showing amount of starch in normal and gal(10days, 20days and Old) leaves.
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Fig: 3 showing amount of reducing sugar in normal ad gall (10days, 20days and Old) leaves.
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Fig: 4 showing amount of &-amylase activity in norral and gall (10days, 20days and Old) leaves.
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Fig: 5 showing amount of total phenol in normal andyall (10days, 20days and Old) leaves.
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Fig: 6 showing amount of o-hydroxy phenol in normaknd gall (10days, 20days and Old) leaves.
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Fig: 7 showing amount of polyphenol oxidase in noral and gall (10days, 20days and Old) leaves.
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Fig: 8 showing amount of peroxidase in normal andal (10days, 20days and Old) leaves.

4195



Richa Choudhary et al J. Chem. Pharm. Res,, 2012, 4(9):4192-4197

== normalleaf —=10days leaf gall 20 days leaf gall === —old leaf gall
16
1.4 -
12 -
14
08

0.6

04

0.1 0.2 0.4 0.6 08 1
concentration

absorbance

Fig: 9 showing amount of ascorbic acid in normal ad gall (10days, 20days and Old) leaves.
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Fig: 10 showing amount of ascorbic acid oxidase imormal and gall (10days, 20days and Old) leaves.
DISCUSSION

The quantity of total soluble sugar was considgraigyh in normal tissue as compared to gall tisf\ezording to
Mehrotra and Agarwal (2003), sugar has large numbégstereo-isomer, because they contain severahgtric
carbon atoms (Lindhrost and Thisbe, 2003).Gallsehaften been described as physiological sinks. |&ityi
carbohydrates may also accumulate by depletiontavtls due to the activated alpha-amylase activity ather
enzymes (Garg and Mandhar, 1975; Shekhawat, 198®aa, 1989).

Feeny 1976 suggested that phenolics serve as chleaifense agents through their astringent test tand
interfering with the digestive enzymes of the ptedaPhenolics compounds plays important role & dbfence
mechanism of the plant. The results revealed thang the initial infections phenolics synthesizeanore amounts
but in the later stage polyphenol oxidase increas®tl phenolic compounds decreased or it may belhpeske

infecting agent may die naturally or comes out fittven gall.

The natural sugars are usually considered to baultitaate precursors of ascorbic acid, since theydpce an
increase in this acid when administered throughctireductive tissues or the roots. Sucrose is aftegled out as
the principal precursor, and a quantitative refetlop seems to exist between these two substances a variety
of experimental conditions.Ascorbic acid is link&a cell growth, being involved in the cell cycle daother

mechanisms of plant cell growth and division, adl @& acting as a co-factor for many enzymes (Sofiiyri996;

Lee and Kader, 2000).

Preliminary insect infections iRongamiapinnata alter the metabolism of the infecting part and @trbiochemical
increases. As the galls become old the enzymeitgditincreases the biochemical contents decreasesay happen
due to the aging of infected part or aging of insec
CONCLUSION
Since the study was conducted in a controlled marine amount ofstarch content, reducing sugangh#@lamylase

activity, Poly phenol oxidase, Peroxidase, Ascoduid were found higher in the galls in which irtsegere present.
This study is preliminary and these resutiay be useful to check the insect infectmm this bio-diesel
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plant to increase the seed production for diésel in future. The infected part of the plaaut be used as a natural
source of auxin content for the growth and develepno f useful plants.

To conclude the present study, | have found thattrabthe biochemicals and enzymes were highdnergalls part
of the plant as compared to their normal countérpar
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