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ABSTRACT

Enzymatic assay with the acetone powder preparations of the coconut
roots revealed an increase in the levels of polyphenol oxidase and peroxi-
dase with the incidence and increase in intensity of coconut root (wilt)
disease. The levels of free phenols in the coconut roots were comparatively
lIow in the root (wilt) affected palms compared to the apparently healthy
palms. The levels of phenyl alanine ammonia lyase were also higher
in the coconut palms cultivated in the root (wilt) affected palms compared
to the palms cultivated in the disease free region. The results are sugg
estive of an accelarated phenol metabolism characteristic or root (wilt)
disease.

INTRODUCTION

Earlier observations from this laboratory have indicated a
fall in the total phenol content in roots of coconut with the incidence
and increase in intensity of root (wilt) disease (Joseph and Jaya-
sankar, 1973). The activities of phenol oxidising enzymes such
as polyphenol oxidase (PPO) and peroxidase (PO) are compara-
tively high in diseased root samples compared to the healthy ones
(Joseph et al, 1976). In plants, increased activity of phenylalanine
ammonia-lyase-(PAL) has been shown by several workers due
to varying factors such as infection, wound injury and environ-
mental condition. (Bichn et al, 1968; Camm and Towers, 1973;
Engelsma, 1972; Zucker, 1971; Yamamoto er al, 1977).

In coconut root (wilt) disease, the casual agent is still unknown,
an attempt has been made to elucidate the level of PAL, PPO
and PO activity for a comparison between the healthy samples
from Kasaragod and diseased samples from Kayangulam. The
results are discussed in this paper.
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‘MATERIALS AND METHODS

Newly emerging root samples without any apparent injuries
were collected from diseased palms and kept in the freezer for
24 to 48 hrs. prior to enzyme preparation. Healthy root samples
were similarly collected from Kasaragod, a disease free tract,
and frozen samples were brought to Kayangulam by keeping it
in an ice box.

Acetone powder was prepared from each sample in the same
way as described in the earlier paper (Joseph et al, 1976). App-
roximately 15 g of sliced samples were macerated in a Waring
blender with 250 ml of cold citrate-phosphate buffer pH 7.0.
The extract was filtered through cheese cloth to remove the debris
and the extract was added to double the volume of chilled acetone
with gentle stirring. The precipitate was collected by using a
Buchner funnel and dried in a vaccum desicator kept at O°C.
All operations were carried out in a cold room maintained at -
0°—4°C. The acetone powder was used as crude enzyme. The
polyphenol oxidase activity was determined by the method of
Matta and Dimond (1963) and Peroxidase activity by the Pyro-'"
gallol test (Colowick and Kaplan, 1955).

PAL activity was determined by the method described by
Subba Rao and Towers (1970). 2.0 ml of tris-chloride buffer
pH 8.8 (0.05 M), 2.0 ml of L-Phenylalanine (0.01 M) and 1 ml of
enzyme (250 mg acetone powder dissolved in 10.0 ml tris-chloride
buffer pH 8.8) with a total volume of 5.0 ml was incubated at
38 Cin a water bath for 4 hrs. The reaction was stopped by the
addition of 0.5 ml of 1 N.Hcl and the cinnamic acid was extracted
with diethyl-ether. The ether layer was taken and tracks of
water were removed by adding 0.5 gm anhydrous sodium sulphate
and the ether extract was evaporated to dryness by using a hair
drier. The residue was dissolved in 5.0 ml of 0.05 N.NaoH and
the cinnamic acid content was determined spectrophotometrically
at 268 m in Beckman Du-2 Model Spectrophotometer. Assay
mixture with 0.5 ml of 1 N.Hcl incubated at 38°C was the control.

RESULTS AND DISCUSSION

Increased content of phenolic compounds in plants have been
reported by several workers due to intection and other environ-
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mental conditions (Kiralay and Farkas, 1962; Camm and Towers,
1973; Engelsma, 1972; Zucker, 1971; Yamamoto, 1977). But
Seevers and Daly (1970) reported that there is no significant change
in the total phenolics in healthy or inoculated, resistant or sus-
ceptible plants at any stage of disease development. On the
contrary Joseph and Jayaksankar (1973) reported a fall in the
total phenol content in roots ‘with the incidence ‘of Coconut Root
(wilt) disease. The fall is highly significant between healthy and
diseased (Table 1). :

Table T Total phenolic content in healthy and diseased
coconut root samples : ’

Condition of the palm No. of samples Mean phenolic content
analysed - (mg/100 g dry wt.)
" Healthy 36 130.08
Diseased 21 59.95

Explanation for sﬁch change is given by Joseph er al (1976).
Activity of the phenol oxidising enzymes increased with incidence
of the disease (Table II). '

Table I Polyphenol oxidase (PPO) and peroxidase
activity (PO) in coconut root samples.

Condition of the No. of sémples Enzyme activity

palm analysed (OD mg of protein/5 min)

PPO - PO
Healthy 30 52 ' 4.7

2.1 — 8.0 (1.0 —170)
Diseased 29 124 ‘ o118

9.5 — 20,0 (8.0 — 23.1)

The activities of the polyphenol oxidate and peioxidase are
highly significant between apparently healthy and diseased.
Decrease in the total phenol content may be due to higher oxidation.
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The conversion of L-Phenylalanine to trans cinnamic acid’
is catalysed by the enzyme Phenylalanine ammonia-lyase (PAL)
which provides phenylpropanoid skeleton for the various phenolic.
compounds. This enzyme is widely distributed in plants and its
activity is altered due to various factors. In Glycine max an
initial increase in total phenols with an increased activity of PAL
has been shown by Biehn et al (1968) when inoculated with
Helminthosporium carbonum. According to Green et al (1975)
the activation of PAL and subsequent increase in phenol content
are general responses associated with resistant plants. Increased
activity of PAL has been shown in potato when inoculated with
Eriwinia caratovora and ir sweet potato when there is a cut injury.
(Gupta and Tripathi, 1978; Tanaka et al, 1977). Studies on PAL
in coconut roots revealed that the activity of the enzyme is increased-
with the onset of the disease. The results obtained are shown in
Table - III.

Table III. Specific activity of Phenylalanine
Ammonia - Lyase in coconut roots.

Condition of the paim No. of samples - PAL Activity"
analysed (ug/mg of protein/4 hr.)
Healthy (Kasaragod) 14 0.9
(0.62 — 1.23)
Diseased 25 - 17.9°
(2.05 — 49.28)

The activity of the enzyme in diseased samples is highly
significant. The results are suggestive of an accelerated phenol
metabolism characteristic of root (wilt) disease. Investigations
are in progress to evaluate correlation, if any, between the
Coconut Root PAL and foliar symptoms ot disease.
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