
BIOCHEMICAL CHANGES IN TOBACCO INF-D WITH 

COWOTMCHUiU DESTRUC7WUM-I. 

FLUORESCENT COMPOUNDS, PHENOLS, AND SOME ASSOCIATED 

ENZYMES 

INTRODUCTION 

A~ofbiachemicsl~arefrnowntooccurinplantsfo~~infcctionby 
various p8tbogens. These in&l& alterations in the ~~~~ increased 8ctivity 
of oxidases such as pbenolase (EC. 1.10.3.1) and ascorbic acid oxidase @.C.l.lO.3.3), and 
q~~tive and q~ti~~ changes in several met&o&es. increasxi synthesis of phenolk 
compounds, synthesis of new phenoiic compounds, and - activity of phenokse are 
typical of 8 number of dise8sd plant tissues.~ 

The~tinvestigation~uMtercakcntodeterminctha~ofinfectionoftobacco 
leaf tissue by Coliktotrichm &tructivm 0’Ga.m on the level of phenolic compounds in the 
host tissue and on the activity of enzyme systems which are thought to Muence the oxidation 
level of these compounds. 
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dia. The ratio of activity of each system in infected and healthy tissue (Er/ErJ was determined 
using arbitrary units of activity (LI O.D./min or 4 O&r). Peroxidase increased S- to IO-fold 
and phenolase up to l -7-fold. Ascorbic acid oxidizing activity and quinone reductase were 
UllChaIl@. 

Phenolic and Other Fluorescent Compoud 

Two-dimensional paper chromatograms of ethanolic tissue extracts revealed 6fluorescent 
compounds in healthy tissue and 8 in infected tissue (Fig. 1). Compounds 1 and 2 were 
phenol& and compound 1 was identified as chlorogenic acid on the basis of Rf values, U.V. 
absorption spectrum, and co-chromatography with known chlorogenic acid. In most 
experiments no difference in the quantities of these two compounds between healthy and 
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~paperdKamatolpamdevelopedwith1o%aceticacidandn~*~ 
(4:1:5). Spot9wbicha.reshadcdwarefoundonlyhinfected~ 

!3potsl,2,5md7slmwpuiple ~in~wcrvau.v.~t;~and8arayellow;~blue;and6, 
red-brown. Spots 1 and 2 react with diamtiA mlhnilic xid, Fe& and Folin-Denis reagent. Spot 2 is 

acidic (bromcrcsol green). 

inf&ed tissue could be detected. However, in a few experiments, chlorogenic acid as ju&& 

chromatographically was rehced after inkcticm. Ccmpounds 3 and 7 were detected only in 
infected tissue. Both gave negative tests for phenols, quinones, amino acids, organic acids, 
and reducing groups (Fig. 1). No attempt was made tc characterize the mmaining compounds. 

DISCUSSION 

The datrr presenti above arc of interest in several respects. Uritani2 has recently pointed 
out that &reased activity of phenolase, peroxidase, and frequently of ascorbic acid oxidase; 
and accumulation of phenols are characteristic of a number of plant diseases. The present case 
differs from this in that only peroxidase incmases markedly and chlorogenic acid remains 
constant or decreases after infection. If a rough correction is applied to the data to cornpen- 
sate for the 10-20 per cent necrosis in the infected tissue, the enxyme activities would be 
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somewhat higher than noted above. However, this would still not represent the 2 to 3-fold 
imxease in phenolase and ascorbic acid oxidase noted in some d&ased plant tissues. The 
very large increase in peroxidase activity in infected tissue and the fact that q&one reductase 
does not increase correspondingly might result in the accumulation of quinones in the infected 
tissue. This in turn might lead to tissue necrosis, as suggested by Farkas and co-workers in 
the case of tobacco mosaic virus in hypersensitive hosts.3 Since peroxidase is apparently 
capable of oxidizmg phenols using either peroxides or molecular oxygen as an electron 
acceptor,4 inmased peroxidase activity would be expected to have the same effect as increased 
phenolase activity. 

The two fluorescent compounds which were found only in infected tissue appeared to be 
identical to those found in tobacco infected with Pseuhmonus tulxz~i,~ a bacterial pathogen 
which also induces local necrosis in infected leaves. The appearance of two apparently 
identical compounds in tobacco after infection by either a fungal or bact&al pathogen 
suggests the possibility that these compounds might be associated with other tobacco diseases 
as well. Romanowski et ~1.~ detected fluorescent compounds in bean seedlings infected with 
Colletotrichum lindmuthianum which induced tissue necrosis when introduced locally into 
healthy tissue. However, these compounds were acidic, whereas those from tobacco are not. 
An attempt is presently being made to obtain su.tEcient quantities of these compounds to 
character& them and to determine their effects on the pathogen and host. The possibility 
that they accumulate in tobacco infected with other pathogens is also being investigated. 

EXPERIMENTAL 

Seedlings of Nicotima tabmun (var. Ky 26) grown in 341~ clay pots were inoculated in 
the 4 to 54eaf stage with an aqueous suspension of spores and mycellium of C. &mucthum. 
Immediately after inoculation, the plants were covered with individual polyethylene bags to 
maintain high humidity and placed in a fluorescent lighted incubator at 24” for 48 hr. The 
plastic bags were then removed and the plants were retumed to the greenhouse. Tissue was 
harvested by punching disks from the leaves with an g-mm cork-borer, using the lesions as the 
centers of the disks. Control tissue was obtained from plants which had been treated in the 
manner described above except that they were not inoculated. 

hilzymc Assays 

Tissue homogenates for enzyme assays were pmpared by homogenizing frozen tissue in 
cold O-05 M phosphate buffer, pH 6-5 (3 ml/g fresh wt.), in a Servall omnimixer for 3 min and 
centrifuging at 3600 rev/mm for 15 min. The supematants were decanted and placed in an 
ice-bath until used. Peroxidase using pyrogallol as substrate, phenolase with chlorogenic 
acid, and ascorbic acid ox&sing activity were assayed as previously described,’ and quinone 
reductase was assayed by the method of Wosilait and Nason* using NADH and hydro- 
quinone. Spectrophotometric assays were made using a Zeiss PMQ II spectrophotometcr 
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ethanol (3 ml/g fkesh wt.) and centrifuging as described above. S-W were spotted 
(200-400~1) on Whatman No. 1 paper and developed with 10% amtic acid and the upper 
phase of n-BuOH-acetic acid-Hz0 (4 : 1: 5) in the second direction, after 24 hr equiliion 
with the lower phase. 


