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Abstract-Extracts from the leaves of 60 plants from 33 famlhes were screened for theu ablhty to metabohze mdole Of 
these plants, only 11 species were found to cause the rapId disappearance of mdole There is no correlation between the 
family and mdole disappearance While eight species can degrade mdole anaeroblcally,Tecoma, Mussuenda and Durunta 
species require oxygen 

INTRODUCTION 

The mdole nucleus as such 1s present m many blologlcally 
important compounds Indole was recogmzed as an 
essential constituent of Jasmine 011 as early as 1899 [l] 
Later mdole and skatole were reported m Celtls rettculosa 
[2] and mdole m citrus, coffee and mango plants [3] 
However, little work has been done on the bmchermcal 
aspects of blosynthesls and catabohsm of mdole m plants 

Horvath et al studied the hydroxylatlon of mdole m the 
Commehnaceae [4,5], and also showed It IS hydroxylated 
at the Cposltlon when incubated with cell-free extracts of 
pumpkm seedlmgs [6] Conversion of mdole to 2,2’-bls(3- 
mdolyl)mdoxyl m isolated plant leaves was studied by 
Medvedev et al [7] Reports are also avadable on the 
oxldatlve rmg cleavage of mdole m a few plants [8-121 
The purpose of the present study was to carry out such 
systematic mvestlgatlon of the presence of such actlvltles 
m a wide variety of tropical plants 

RESULTS AND DISCUSSION 

Sixty plants belongmg to 33 famlhes were screened for 
their ability to metabohze mdole The disappearance of 
mdole m the presence of a crude enzyme extract was used 
as crlterlon for activity The results are gven m Table 1 As 
can be seen, there 1s no correlation between the ablhty to 
metabohze mdole and the family of the plants examined 
Of plants screened, only 11 spe-cles were active in meta- 
bohzmg mdole Moreover, mdole catabolism requires 
oxygen m Tecoma stuns, Mussaenda erythrophylla and 
Duranta ellrsta, while the other eight species do not require 
oxygen as evidenced by the lack of mhlbltlon by dlthlomte 
(Table 2) 

Since mdole 1s present m Jasmine flowers [ 133, it m&t 
be expected that mdole-metabohzmg enzyme systems are 
present Indeed, Dlvakar et al [9] purdied an enzyme 
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from Jasmtnum grandg7orum which requires 2 mol of 
oxygen for the oxidation of mdole to anthramhc acid 
However, the enzyme system from J $exde does not 
require oxygen for degrading mdole 

The presence of vanous mdole alkaloids [14] suggests 
that mdole-metabohzmg enzymes might occur m Vmca 
roseu However, crude extracts of neither V rosea nor Y 
major caused mdole disappearance Sumlarly, although 
mdole 1s present m various cttrus species [3] only cell-free 
extracts of leaves of Cyrus auranttum and not C me&a, 
caused the degradation of mdole Bmdarly, although 
mdole was detected m the fat from the seeds of Mangrferu 
mdlca [3], no mdole catabohsm was detected m cell-free 
extracts of the leaves The metabohsm of mdole at some 
pH other than the one used can not ofcourse be ruled out 

Indole, skatole, tryptophan and tryptamme have been 
detected m the leaves of Tecotna stans [ 1 S] Here, mdole 
might be formed from tryptophan by the well-known 
tryptophanase reaction [16,17] and converted to 
anthraml by mdole oxldase [8] and to anthramhc acid by 
mdole oxygenase [ 11,123 Indole oxldase 1s a cuproffavo- 
protein and atebrm sennttve, while mdole oxygenase 1s 
not Further studies on the punficatlon and charactenz- 
atlon of the mdole-metabohzmg enzymes involved are m 
progress 

EXPERIMENTAL 

Preparation of crude enzyme preparations All operations were 
camed out at O-5” unless otherwise stated Fresh leaves of each 
plant were washed thoroughly with cold H20, ground to a paste 
and extracted with Citrate-R buffer, pH 50 The slurry was 
stramed through cheesecloth and the extract centnfuged at 
15 000 g for 20 nun The supematant was used as the crude 
enzyme preparation 

Assay of mdole-metabohzmg enzyme systems The reactIon 
mature (20ml) contained lOOnmo1 mdole, 14ml cltrate-PI 
buffer, pH 5 0, and enzyme preparation containing 500 pg pro- 
tein was incubated at 30” for 20 nun The reaction mixture was 
extracted with toluene (2 5 ml), 1 ml of the toluene layer used for 
the estimation of mdole usmg the Ehrhch reagent [18] 

One unit of the enzyme activity IS defined as the amount which 
caused the disappearance of 1 nmol of mdole m 1 mm at 30” 
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Table 1 D~stnbutlon of mdole-metabohzmg enzymes 111 tropaxd plants 

Plant name Order Acuvlty 

Thunbergaa mysorensrs T Anders 
Altemanthera sessdls R Br 
Gomphrena globosa L 
Mangtfera mdaca L 
Polyalthia longlfoha B t H 
Allamanda cathartrca L 
Vinca major L 
Yinca rosea L 
Impatlens balsamma L 
Alnus marltuna Muhlenb 
Blgnorua mugntjica L&d 
Mdhngtoma hortensis L 
Spathodea campanulata Beauv 
Tababtaa gravacan Hems1 
Tecoma stans L 
Chrysanthemum &cum L 
Dahlia cactus 
Tagetes purpurra L 
Znnra elegans Jacq 
Pelargomum zonale Wdld 
Psuiium guajava L 
Gladiolus alatus L 
Salula azurta Hort 
Bauhmra acuminata L 
Bauhuua monandra Kurz 
Brownea anza Benth 
Caesalprma seprarla Roxb 
Cassia spectabihs DC 
Delomx regla Raffin 
Mucuna prurlens DC 
Samanea saman L 
Stuololnum mveum Kuntze. 
Tmrmndus u&co L 
Lugarstroenua u&a L 
Galphutua glanca Cav 
Gossypium herbaceum L 
Hlblscus cannafnnus L 
H&iscus rosa smensrs L 
Calhstemon pachyphyllus Cheel 
Eucalyptus citrrodora Hook 
Bougamvdlea brasdiensis Lund 
Jasnunumjexde Vahl 
Nyctimthes arbortrlstls L 
Pandanus odoratlsslmus Roxb 
Plumbago capensls Thunb 
Pumca granatum L 
Rosa damascena Mdl 
Rosa u&a L 
Ixora coccmea L 
Mussaenda erythrophylla Schum & Thonn 
Pentas carnea Benth 
Citrus aurantium L 
Citrus me&a L 
Bassaa latljbha Roxb 
Ant&unum ma~us L 
Brunfeka amerlcana L 
Tropaeolum mdica L 
Clerodendron merme Gaertn 
Duranta elhsia Jacq 
Verbena hybrufa Hort 

Acanthaceae 
Amarantaccae 
Amarantaceae 
Anacardmceae 
Anonaceae 

Apocy== 
Apocynaceae 
Apocynaceae 
Balsammaceae 
Betulaceae 
Btgnomaceae 
Blgnomaceae 
Btgnomaceae 
B~gnomaceae 
Blgnomaceae 
Composltae 
Composltae 
Composltae 
Composltae 
Geramaceae 
Hyrtaceae 
Indaceae 
Lablatae 
Legummosae 
Legummosae 
Legummosae 
Legummosae 
Legummosae 
Legummosae 
Legummosae 
Legummosae 
Legummosae 
Lcgummosae 
Lythraceae 
Malphlghlaceae 
Malvaceae 
Malvaceae 
Malvaceae 
Myrtaccae 
Myrtaceae 
Nyctagmaceae 
Oleaceae 
Oleaceae 
Pandanaceae 
Plumbagmaceae 
Punicaceae 
Rosaceae 
Rosaceae 
Rublaceae 
Rublaceae 
Rublaceae 
Rutaceae 
Rutaceae 
Sapotaceae 
Scrophularlaceae 
Solanaceae 
Tropaeolaceae 
Verbenaceae 
Verbenaceae 
Verbenaceae 

- 

+ 
+ 

+ 
+ 

- 

+ 

- 
+ 

- 

+ 

-, No actlvlty, +, actwlty, I e the dlsappearancc of mdole was observed 
by crude enzyme preparations Only the leaves were used to prepare crude 
enzyme 
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Table 2 Effect of dzthzomte on mdole-metabohzzng enzymes 

SpeclfiC act1nty % Actzvzty 
(unzts/mg relative to without 

Speczes protein) dzthzonzte* (1 mM) 

Mzllzngtonza hortenszs 005 100 
Spathodea campanulata 003 100 
Tecoma stans 013 0 

Chrysanthemum zndzcum 018 100 
Salvza azurza 003 84 
Tamarzndus zndzca 004 100 
Jasmznumflexzle 015 100 
Mzwaenda erythrophylla 021 10 
Cztrus aurantzwn 003 100 
Clerodendron znerme 004 100 
Duranta ellzsza 008 20 

*The enzyme was first incubated wzth dzthzonzte for 10 mm and 
assayed 

Speczfic actzvrty zs expressed as unzts/mg protein estimated by the 
method of Lowry et al [19], uszng bovine serum albumzn as the 
standard 
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