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Abstract—Extracts from the leaves of 60 plants from 33 families were screened for their ability to metabolize indole Of
these plants, only 11 species were found to cause the rapid disappearance of indole There 1s no correlation between the
family and indole disappearance While eight species can degrade indole anaerobically, Tecoma, Mussaenda and Duranta

Species require oxygen

INTRODUCTION

The indole nucleus as such 1s present 1n many biologically
important compounds Indole was recognized as an
essential constituent of jasmine o1l as early as 1899 [1]
Later indole and skatole were reported in Celtis reticulosa
[2] and indole 1n citrus, coffee and mango plants [3]
However, little work has been done on the biochemical
aspects of biosynthesis and catabolism of indole 1n plants

Horvath et al studied the hydroxylation of indole in the
Commelinaceae [4, 5], and also showed 1t 1s hydroxylated
at the 4-position when incubated with cell-free extracts of
pumpkin seedlings [6] Conversion of indole to 2,2'-bis(3-
indolyljindoxyl m 1solated plant leaves was studied by
Medvedev et al [7] Reports are also available on the
oxidative ring cleavage of indole 1n a few plants [8-12]
The purpose of the present study was to carry out such
systematic investigation of the presence of such activities
1n a wide variety of tropical plants

RESULTS AND DISCUSSION

Sixty plants belonging to 33 families were screened for
their ability to metabolize indole The disappearance of
indole 1n the presence of a crude enzyme extract was used
ascriterion for activity The results are givenin Table 1 As
can be seen, there 1s no correlation between the abihity to
metabolize indole and the family of the plants examined
Of plants screened, only 11 species were active 1n meta-
bolizing indole Moreover, indole catabolism requires
oxygen 1n Tecoma stans, Mussaenda erythrophylla and
Duranta ellisia, while the other eight species do not require
oxygen as evidenced by the lack of inhibition by dithionite
(Table 2)

Since indole 1s present 1n jasmine flowers [ 13], 1t might
be expected that indole-metabolizing enzyme systems are
present Indeed, Divakar et al [9] purified an enzyme
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from Jasminum grandifiorum which requires 2 mol of
oxygen for the oxidation of indole to anthramilic acid
However, the enzyme system from J flexile does not
require oxygen for degrading indole

The presence of various indole alkaloids [14] suggests
that indole-metabolizing enzymes might occur 1 Vinca
rosea However, crude extracts of neither V' rosea nor V
major caused indole disappearance Similarly, although
mdole 1s present 1n various citrus spectes [3] only cell-free
extracts of leaves of Citrus aurantium and not C medica,
caused the degradation of indole Similarly, although
indole was detected 1n the fat from the seeds of Mangifera
indica [ 3], no indole catabolism was detected 1n cell-free
extracts of the leaves The metabolism of indole at some
PH other than the one used can not of course be ruled out

Indole, skatole, tryptophan and tryptamine have been
detected 1n the leaves of Tecoma stans [15] Here, ndole
might be formed from tryptophan by the well-known
tryptophanase reaction [16,17] and converted to
anthranil by indole oxidase [8] and to anthranilic acid by
indole oxygenase [11, 12] Indole oxidase 1s a cuproflavo-
protein and atebrin sensitive, while indole oxygenase 1s
not Further studies on the punfication and characteriz-
ation of the indole-metabolizing enzymes involved are in
progress

EXPERIMENTAL

Preparation of crude enzyme preparations All operations were
carried out at 0~5° unless otherwise stated Fresh leaves of each
plant were washed thoroughly with cold H,O, ground to a paste
and extracted with citrate-P1 buffer, pH 50 The slurry was
strained through cheesecloth and the extract centnfuged at
15000 g for 20 min The supernatant was used as the crude
enzyme preparation

Assay of indole-metabolizing enzyme systems The reaction
mixture (20 ml) contained 100 nmol indole, 14 ml citrate-P1
buffer, pH 50, and enzyme preparation containing 500 ug pro-
tetn was incubated at 30° for 20 min The reaction mixture was
extracted with toluene (2 5 mi), 1 ml of the toluene layer used for
the estimation of indole using the Ehrhich reagent [18]

One unit of the enzyme activity 1s defined as the amount which
caused the disappearance of 1 nmol of indole 1n 1 mn at 30°
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Table 1 Daistribution of indole-metabolizing enzymes 1n tropical plants

Plant name Order Activity
Thunbergia mysorensis T Anders Acanthaceae -
Alternanthera sessiths R Br Amarantaceae -
Gomphrena globosa L Amarantaceae -
Mangifera indica L Anacardiaceae -
Polyaltha longifoha B & H Anonaceae -
Allamanda cathartica L Apocynaceae -
Vinca major L Apocynaceae -
Vinca rosea L Apocynaceae -
Impatiens balsamina L Balsaminaceae -
Alnus maritima Muhlenb Betulaceae -
Bignoma magnifica Lodd Bignoniaceae -
Muillingtonia hortensis L Bignoniaceae +
Spathodea campanulata Beauv Bignoniaceae +
Tababuia gravacan Hemsl Bignoniaceae -
Tecoma stans L Bignoniaceae +
Chrysanthemum indicum L Compositae +
Dahlia cactus Compositae -
Tagetes purpuria L Compositae -
Zinma elegans Jacq Compositae -
Pelargonum zonale Willd Geraniaceae -
Psiudium guajava L Hyrtaceae -
Gladiolus alatus L Indaceae -
Salvia azuria Hort Labiatae +
Baumma acuminata L Leguminosae -
Bauhima monandra Kurz Leguminosae -
Brownea ariza Benth Leguminosae -
Caesalpima sepiaria Roxb Leguminosae -
Cassia spectabilis DC Leguminosae -
Delomx regia Raffin Leguminosae -
Mucuna pruriens DC Leguminosae -
Samanea saman L Leguminosae -
Stizolobium myveum Kuntze Leguminosae -
Tamarindus indica L Leguminosae +
Lagarstroemia indica L Lythraceae -
Galphimia glanca Cav Malphighiaceae -
Gossypwum herbaceum L Malvaceae -
Hibiscus cannabinus L Malvaceae -
Hibiscus rosa sinensis L Malvaceae -
Callistemon pachyphyllus Cheel Myrtaceae -
Eucalyptus citriodora Hook Myrtaceae -
Bougainvillea brasihensis Lund Nyctaginaceae -
Jasminum flexile Vahl Oleaceae +
Nyctanthes arbortristis L Oleaceae -
Pandanus odoratissimus Roxb Pandanaceae -
Plumbago capensis Thunb Plumbaginaceae -
Punica granatum L Punicaceae -
Rosa damascena Mill Rosaceae -
Rosa indica L Rosaceae -
Ixora coccinea L Rubiaceae -
Mussaenda erythrophylla Schum & Thonn Rubiaceae +
Pentas carnea Benth Rubiaceae -
Citrus aurantium L Rutaceae +
Citrus medica L Rutaceae -
Bassta latifoha Roxb Sapotaceae -
Antirrlinum majus L Scrophulariaceae —
Brunfelsia americana L Solanaceae -
Tropaeolum indica L Tropaeolaceae -
Clerodendron inerme Gaertn Verbenaceae +
Duranta ellisia Jacq Verbenaceae +
Verbena hybrida Hort Verbenaceae -

—, No activity, +, activity, 1¢ the disappearance of indole was observed
by crude enzyme preparations Only the leaves were used to prepare crude
enzyme
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Table 2 Effect of dithionite on indole-metabolizing enzymes

Specific activity % Activity
(umts/mg  relative to without

Species protein) dithionite* (1 mM)
Miliingtoma hortensis 005 100
Spathodea campanulata 003 100
Tecoma stans 013 0
Chrysanthemum indicum 018 100
Salvia azuria 003 84
Tamarindus indica 004 100
Jasminum flexile 015 100
Mussaenda erythrophylla 021 10
Cutrus aurantium 003 100
Clerodendron inerme 004 100
Duranta ellisia 008 20

*The enzyme was first incubated with dithionite for 10 min and
assayed

Specific activity 1s expressed as units/mg protein estimated by the
method of Lowry et al [19], using bovine serum albumin as the
standard
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