
Bioscience DiscoveryVol 02, No' l, lan.20lt rssN 2229-3469

A NOVEL TECHNIQUE FOR EARLY DETECTION AND QUANTIFICATION OF

BIOCHEMICAL COMPUNDS IN DICOT PLANTS
Koche D K, Bodere R S and Choudhary A D

1PGTD of Botany, Shri Shivaii College, Akola (MS) lndia- 444 005

PGTD of Botany, RSTM Nagpur University, Nagpur (MS) lndia- 440 033'

E mo il-d i po kkoche 4i @ g m o i I'co m

Received : 12 March 2010, Accepted:07 Sept' 2010

ABSIRACT

The synthesis and level of biochemical compounds determine the nature of any plant

species. Present paper deals with a technique develop for the early detection and

quantification of biochemical compounds in cotyledons of pulses. The seeds of seven

cultivars of Vigno rodiota (1.) Wilczek differing in their resistant status were incised

ascetically and precisely so that the embryo remains attached to one of the cotyledons. The

quantification of antimicrobial biochemical compound Phytoalexin in cotyledons showed

similar pattern of induction as in leaves of plant obtained from the cotyledon with embryo.

This paper is focused on the method of early detection of biochemical in dicot plants using

above correlation. :,
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INTRODUCTION

The synthesis of biochemical compounds

and their level in plant offer a particular
characteristic to it. Presence of various
biochemical compounds in plant during its
different developmental stages of indicates their
importance for their survival. Production and level

of plant hormones and some enzymes determine
the percentage of germination, growth rate,
development and reproduction (Abeles et ol. 1992t

Evans and Malmberg 1989 and Metzer 1987). The

resistance of plants to various pathogens depends

on synthesis and level of various defense enzymes

like hydrolases; peroxidases and antimicrobjai
compounds like phytoalexins (Kuc 7991,
Kauffmann et ol. !987; Boller 1987; Mauch et o/.

1988; Kale and Choudhary ZOOL, Koche and

Choudhary 2005). Thus all these reports suggest

that the synthesis and level of biochemical
compounds in plants play vital role in shaping

various traits of all plant species.

Most of the workers isolate and
quantified various biochemicals prominently from

different parts of mature plants (Abeles ef o/. 1971;

Appel et ol. 7995; Bolwell et o,. 1985). However,

there are few reports on isolation'and
quantification of these biochemicals in seeds and

seedlings, but they did not correlate level of
biochemicals with that of in mature plants. ln this

case we have to wait for the entire season to grow

the plant to maturity and to know its
characteristics given by the synthesizing
biochemicals. Thus we waste the time and

sometimes even the crop if the biochemicals
synthesized yield the undesirable effects,

For the plant or croP imProvement
program, it is now necessary to know the synthetic

level of important biochemicals in early state so

that it can give the glimpse of would be mature
plant. This helps to manipulate future strategies

ior the growing of a particular crop plant.
Therefore, it is essential to develop a technique

that provide the early detection and quantification

of biochemicals which would help to figure out
the features of would be mature plants.

The present paPer deals with such a

technique where early detection of bioch€mical

compound is possible, which can be correlated

with its level in mature plant. An antimicrobial
compound- Phytoalexin Genestein was analyzed

in cotyledons of seven cultivars of Vigna radioto
(1.)Wilczek, differing in their resistant status. The

resistant cultivars have higher amount of
phytoalexin whereas susceptible cultivars have

less. This quantified level of phytoalexin in

cotyledons of each cultivai'was then'compared
and correlate with
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its level in leaves of mature plant of the
same cultivars.
MATERIALAND METHODS
a) Germplasm procurement:

ln the present investigation, germplasm
consisting of about seven cultivars procured from

BARC, Mumbai; CPRI, Kanpur and PAU, Ludhiana.

Ofthese, three were reported to be Resistant (Pant

M-3, ML- 1037, ML- 936) to Cercosporo leaf spot
(CLS) disease while other four cultivars (TARM-1,

IARM-2, TAR M-18 a nd Kopergaon) were su scepti ble

to it.

I
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Flow diagram of method developed for early detection & quantification of Biochemical
in pulses. . '
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Method developed for phytoalexin analysis:
The phytoalexin Genestein was studied in

the cotyledons. ln this case, the seeds were
sterilized with 0.1% HgClr,TO% alcoholand distilled
water, for 10 minutes each in laminar air flow bench.
Sterilized seeds then incised vertically by sterile
scalpel aseptically and then the cotyledons without
embryo axes were inoculated on the wet filter paper
in sterile petriplates (with lids). After nine days
these cotyledons were supplemented with the biotic

elicitors, and then froaen in liquid nitrogen,
periodically for the analysis phytoalexin content.
The other cotyledon with embryo was then sown in
the field.
Elicitor Preparation:
The elicitor was prepared from the mycelium of
Cercospora conescens as per the method given by
Badere et al.,zOOt. The concentration of prepdred
elicitor was 50?l/ml to elicit the cotyledons.
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Phytoalexin analysis:
ln Vigna radiata (1.) Wilczek, two

phytoalexins, Genestein and Biochanin have been
reported to be present. Out of these, Genestein is

reported to have antimicrobial activity. Therefore,
in this investigation the accumulation of
phytoalexin genestein, in response to natural
infection by Cercosporo canescens, was analyzed,
by high performance liquid chromatography
(HPLC) following the method adopted by Edward
and Strange (1991). The phytoalexin genestein
was also analyzed in cotyledon of different
cultivars to establish the correlation between the
early detected level of phytoalexin in cotyledons
& its level in leaf tissues of mature plant and the
resistant status of the respective cultivar to CLS,

One gram of leaf or cotyledon tissues
were extracted with 5 ml of 80% methanol. The
methanol extract was reduced to 7/4th of initial
volume, under vacuum and extracted (3x) with
ethyl acetate. The pooled ethyl acetate extract was
reduced to dryness and contents were dissolved
in one-ml acetonitrile. The 20 ml acetonitrile
extract was injected for quantitative analysis of
genestein. The samples were chromatographed on
Shimadzu HPLC system with ODS C18
(Spherosphere) column (4 x 250 size) maintained
at 35"C temperature. The flow rate of mobile phase
(50 % aqueous acetonitrile) was 1.5m1/ minute.
The genestein was detected at 262 nm using a pDA

detector with retention time 15 minutes. The
retention time was determined by co-
chromatography of standard obtained from sigma.

RESUTTSAND DISCUSSION

The pathogen derived elicitor i.e.
Cercosporo canescens cell wall elicitor was found
to induce genestein effectively. lt induces
phytoalexin genestein very early in the cotyledons
of resistant cultivars, afler 24 hours of elicitation.
This early induction was found to be 6.26 -10.49
times more than their respective un -elicited
control. Further, this level of genestein observed
to increase gradually and reaches at maxima, 48
hours after elicitation. Maximum genestein
accumulation in the cotyledons of resistant
cultivars (ML-1037, ML-936 and Pant M-3), 48
hours post elicitation by Cercospora canescens cell
wallelicitor was ranged between 271.22to 312.83
?g/gm fresh tissue weight. After 48 hours, the
genestein level start declining. ln the cotyledons
of susceptible cultivars significantly less
genestein was accumulated after elicitation with
Cercosporo conescens cellwall elicitor. The highest
level of genestein accumulation was recorded,
50.63 ?g/gm fresh tissue weight, in a susceptible
cultivar TARM-I (Table: 1 & fig 1). Accumulation
of genestein in the cotyledons of resistant
cultivars was noticed about 5.27-11.58 times
more than its.accumulation in the cotyledons of
susceptible cultivars elicited by Cercosporo cell
wall elicitor.

Genestein accumulation was analyzed in
the.leaf tissues of said cultivars. For this, the
leaves of each cultivar were fixed periodically
from 15th day of germination to the age of 60 days.
Maximum

different mungbean cultivars elicited ellwallelicitor.
Table: 1 Periodic accumulation of genestein (mg/gm fresh tissue weight) in cotyledons of

Note: Resuhs are the mean of triplicate.
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accumulation of genestein was observed
in the leaves of 60 days old resistant cultivars
(Table: 1).

The resistant and susceptible cultivars
show great difference in the periodic accumulation
of genestein. The rapidity of genestein
accumulation in resistant cultivars, ML-1032 ML-
936 and Pant M-3 was observed to be more than
in susceptible cultivars. A sudden spurt in the
genestein accumulation was also noticed in these
resistant cultivars after 45th day of the germination
(when susceptible cultivars were heavily infected).
On the contrary the level ofgenestein content in
susceptible cultivars was very low in this period
(Table: 2).

ln the leaves of naturally infected
susceptible cultivars, a slight increase in the
amount of genestein was observed up to 30 days
but later on when infection start to spread heavily,
a sharp decline was observed in the genestein
content. This decline goes down upto 8 times in
TARM-18. While it has been observed in the leaves
of resistant cultivars that the level of genestein
increases steadily and reach its maxima when the
disease severity is at its peak. About 1.5 to 2 fold
increase in genestein content was noted in
resistant cultivars.

Thus, this data clearly indicates that the
accumulation of genestein in mungbean cultivars
can be directly correlated with their resistant
status in the field.
Phytoalexins play active role in defending the
pathogens and thus is active defencer of plant.
The presence of phytoalexins in plants suffered
by any iype of stress conditions indiiates its
defensive role. From several reports iddicating
that phytoalexins not only accumulated at the site
of infection but do so, following penetration by
microbes, quickly enough and in sufficiently high
concentration to inhibit the growth of fungi (Bailey
1974; Sato et ol. t97L, Rossall et a/. 1980) and
bacteria (Lyon et al. t9751. Kale (1998) reported
the positive interaction between Groundnut-
Cercosporo sp. He showed that the level of
medicarpin found to be high in the leaves of
resistant cultivar Girnar-l as compare to other
susceptible cultivars when both were allowed to
grow in the field and natural infection occurs.
Salles et ol. (2002l' also report'ed similar

observations in the alfalfa- Colletotrichum
interaction.

The present investigation showed the
marked difference in the level of accumulation of
phytoalexins in resistant and susceptible
cultivars. The resistant cultivars was observed to
accumulate the phytoalexin Genestein at higher
level, while the response of susceptible cultivars
was much slow and they accumulate very less
amount of Genestein.

ln the field grown plants of different
mungbean cultivars, Genestein level was found
to be increase steadily from 15 day after
germination to 45 day. The disease symptoms start
to appear by 35 days after germination and
spread rapidly by 45 days if no check interferes.
After 45 days, the disease condition was on its
severity that hampers the physiology of
susceptible plants to greater extent than the
resistant plants. About up to 6t% of leaf area was
found to be infected by leaf spot in susceptible
cultivars while on the leaves of resistant cultivars
(ML-1037, ML- 936 and Pant M-3) only a few spots
can be seen. At biochemical level, there observed
a sudden sprout in the level ofGenestein after+5
days in the leaves of resistant cultivars, and the
amount of Genestein recorded highest after 60
days. The amount of Genestein was highest in the
leaves of mungbean cultivar ML-1037 (i.e. about
1.5 times more Genestein was recorded in 60 days
old leaves of ML- 1037 than its level in the 45
days old leaves of same cultivar). The response
of susceptible cultivars to the severe infection
was found to be negligible in the form of Genestein
synthesis. There observed decrease in the level of
Genestein synthesis after 45 days onwards in all
the susceptible cultivars. (Table 2).

These gbservations indicates that
resistdnce of mungbean cultiv.ars can be
correlated with the rapid accumulation of
phytoalexin Genestein, as its rate of abcumulation
is appreciably high in the leave of 45 day old
resistant cultivars that goes on increasing further
up to.50 days (during which the infection of CLS

was sever in susceptible cultivars). The resistant
cultivars ML- 1037, Pant M-3 and ML- 936 showed
such rdpid response while this response was slow
in the susceptible-cultivars- TARM-1, TARM-2,
TARM- 18 and Koperfaon.
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The accumulation of phytoalexin at higher level
within 48 to 96 hours was reported by Christenson
and Hadwiger (1973) in Pea- Fusorium, Jones et
ol., (19751in pepper- Phytophthoro, Smith et o/.,
(1975) in bean- Rhizoctonio andFraile et al., (1990)
in Phoseolus - Botrytis interaction. The similar
results were demonstrated by Strange and Rao
(1994). They reported that upon infection the
Groundnut plants produce phytoalexin that
conferred resistance to the plants against
pathogenic microorganisms. Kale (lggs) studied
the Arachis- Cercosporo interaction extensively and
showed the positive relation between increasing
level of Medicarpin and resistance in Arachis
hypogoea. Duranga et ol., (2002) was also
reported the accumulation of a variety of
phytoalexins in Columbian bean. They correlated
the level of phytoalexin with resistant status of
Columbian bean to Col/eto trich u m li nd m uthio n u m.
This rapid and higher accumUlation of the
phytoalexin was also observed in the cotyledons
of resistant cultivars. ln the resistant cultivars

genestein was found to accumulate as early as 24
h after elicitation and reach to its peak by 48h.
While in susceptible cultivars the response was
slow and they accumulate lower amount of
phytoalexin (Table-1). This early quantification
of phytoalexin in elicited cotyledons can be
correlated with the periodic accumulation of
phytoalexin in leaves of naturally infected field
grown mungbean plants. Thus, the developed
technique is useful in the early detection of the
resistant status in mungbean cultivars. This
technique can be further applied to detect and
quantify the other biochemical compounds in
cotyledons which may prove helpful to figure out
the characteristics of the adult plants going to
develop by the germination of seed of same
cultivars or species.
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Table: 2 Periodic acumulation of gercstein (mg/gm fresh leaf tissr.res) in field grown plants
of difrerent muncbean cultirans-cultinals.

Cuhitarc 15 davs 30 darr 45 davs 60 drvs
Mr-1037 60.02 68.95 79.40 111.30
Mt 936 s9.26 65.64 76.m 78.84

Pant M-3 67.68 72.87 81.69 82.68
TARM.1 19.90 24.54 70.22 4.49
TARM-2 27.82 29.43 L2.34 3.24

TARM.18 24.ffi 28.66 ' 20.60 4.81
Kopergaon 18.20 22,28 8.03 2.28

Note: Resuhs are the mean of tripliete estimdtions.
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