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Abstract
Investigations were carried out on the phytochemical contents and the oxidative enzyme activities of L.
subnudus mature fruitbody.  The contents of alkaloids, saponins and flavonoids were found to be 38.9mg/
100g, 0.00mg/100g and 0.04mg/100g respectively.  Oxidative enzyme activities were observed to be
peroxidase – 1.76mg purpurogallin/h/mg protein, catalase – 1.27mg NaBO

3
4H

2
O/h/mg protein and

polyphenol oxidase 3.42mg quinone/h/mg protein.  The significance of these findings are discussed.
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1.0 Introduction

Mushrooms are saprophytic feeders, which secrete
enzymes into the substrate, whereby the insoluble
substrate is converted into soluble materials that are
absorbed into the mushroom fruitbodies and utilized
nutritionally (Kadiri 1999).  Oxidative enzymes, for
example, catalase and peroxidase are known to
control the changes in flavour of fruits and vegetables
while hydrolytic and respiratory enzymes control the
level of food nutrients (Baardseth 1979).

Phytochemicals are secondary metabolites, not
involved in plant growth, but act as deterrents to
insect and microbial attack (Okwu 2004).  Alkaloids,
tannins, flavonoids, terpenenoids and saponins have
anti-oxidant, anticarcinogenic and antimutagenic
effects (Urguiaga and Leighton 2000).
Phytochemicals are present in all fruits, vegetables,
legumes and grains.

Saponins are glycosides with a distinctive foaming
characteristics and found in many plants (Sodipo et
al. 2000; Shi et al. 2004).  Flavonoids are
polyphenolic compounds, responsible for attracting
insects and animals for pollination and feeding (Del-
Rio et al. 1997).  As antioxidants, flavonoids provide
anti-inflammatory action (Okwu 2001a, 2001b).
Flavonoids of Monodora myristica are effective in
treatment of arthritis (Okwu 2001a).  Alkaloids are
basic organic compounds, with at lest one nitrogen
atom in a heterocyclic ring.  Alkaloids are basic
medicinal agents used for analgesic, antispasmodic
and bactericidal treatments (Stray, 1998).

Tannins are astringent, bitter-tasing plant polyphenols
that bind and precipitate proteins (Wheeler 1979).
Tannins produce different colours with ferric chloride
(blue, blue-black, green, greenish black) and if
ingested in excessive quantities, inhibit the absorption
of minerals (Vattem et al. 2005).  Tannins hasten the
healing of wounds, and inflamed mucous membrane,
and could be used medicinally as antidiarrheal and
antihemorrhoidal substances (Lewis and Elvn-Lewis
1977; Okwu 2004).  The barks of Spondias
mombin L. are used in treating wound, varicose
ulcers and hemorrhoids (Kozioc and Marica 1998).
Oxalates are present in plants as the soluble salts of
potassium, sodium or ammonium oxalate, as acid
or insoluble calcium oxalate.  Antinutrients, namely
oxalate, phytate, hydrocyanate and tannin contents
of mature L. subnudus had already been determined
(Kadiri and Adegboye 2006).

2.0 Materials and Methods

Fresh fruitbodies of L. subnudus were harvested at
mature stage using the method of Kadidi (1999).
Mature fruitbodies of L. subnudus were prepared
by drying at 80oC in an oven to constant weight,
milled into powder and utilized for phytochemical
contents determination.

2.1 Oxidative enzyme extraction

1g of frozen mature fruitbody was ground with 20ml
of an extracting buffer in a cooled mortar maintained
at 5oC with ice blocks.  The ensuing suspension was
centrifuged at 18,000g for 30min at 2oC. Peroxidase
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and catalase were extracted in 0.3M phosphate
buffer (pH 6.8) and polyphenol oxidase in 0.1M
sodium phosphate buffer (pH 5.0).  Water was used
for extracting laccase.

2.2 Determination of Phytochemicals

Alkaloid determination was by defatting 2g of
powdered sample with 100ml diethyl ether using a
soxhlet apparatus for 4hr.  To the defatted sample
was added 200ml of 20% acetic acid in ethanol and
covered to stand for 4h.  This was filtered and the
filtrate concentrated to one-quarter of the original
volume in a water-bath.  Concentrated ammonium
hydroxide was added drop-wisely until precipitation
was complete.  The solution was allowed to settle
and the precipitate collected and weighed (Harborne,
1973; Obadoni and Ochuko, 2001).  For saponin
determination, 20g of the powdered sample was
dispersed in 200ml of 20% ethanol.  The suspension
was heated over a hot water bath at 50oC for 4hr
with continuous stirring.  The mixture was filtered
and the residue re-extracted with another 200ml of
20% ethanol.  The combined extracts were reduced
to 40ml over a water-bath at 90oC.  This was
transferred into a 250ml separating funnel and 20ml
of diethyl ether added and shaken vigorously.  The
aqueous layer was recovered while the organic layer
was discarded.  The purification process was
repeated.  Sixty milliliters of n-butanol was added.

The solution was washed twice with 10ml of 5%
aqueous sodium chloride.  The ensuing solution was
heated to evaporation in a water-bath and after
evaporation, the saponin obtained was dried in the

oven to a constant weight and thereafter reweighed
(Obadoni and Ochuko, 2001).

Flavonoid determination was by extracting 10g of
milled sample with 100ml of 80% methanol at room
temperature.  This was repeated twice.  The
combined solutions were filtered through a Whatman
No. 42 filter paper.  The filtrate was thereafter
transferred into a crucible, evaporated to dryness
over a waterbath and weighed (Boham and Kocipal,
1974).

2.3 Polyphenol oxidase activity

To 1cm3 of the enzyme extract, 3cm3 of 0.01M
cathechol and 0.01M praline (both in phosphate
buffer, pH 6.5) were added.  The enzyme action
was terminated 1h later by adding 2cm3 of 10%
trichloroacetic acid (Yamaguchi et al., 1970).  The
activity of the active form of the enzyme in 1cm3 of
enzyme extract was taken as the amount of quinone
formed by measuring the absorbance at 525nm
(Yamaguchi et al., 1970).

2.4 Peroxidase activity

This was determined in the extract using the
purpurogallin method of Keillin and Hartree (1951).

2.5 Catalase activity

Catalase activity in the extract was assayed for, using
the sodium perborate method of Feinstein (1949).

Phytochemical/Oxidative Enzyme Content/Activity

Alkaloids 38.9 ± 2.5

Saponins 0.00

Flavonoids 0.04 ± 0.003

Peroxidase 1.76 ± 0.02mg purpurogallin/h/mg protein

Catalase 1.27 ± 0.01mg NaBO34H2O/h/mg protein

Polyphenol oxidase 3.42 ± 0.04mg quinone/h/mg protein

Table 1: Phytochemical composition (mg/100g dry wt.) and oxidative enzyme activities of
mature L. subnudus fruitbody
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2.6 Laccase activity

This was determined using the guiacol method with
0.2% guiacol water as substrate.

2.7 Protein content

This was estimated by the method of Lowry et al.
(1951) with casein as the standard protein.

3.0 Results and Discussion

Table 1 shows the alkaloid, saponin and flavonoid
contents of manure L. subnudus as 38.9, 0.0 and
0.04mg/100g dry weight respectively.  The alkaloid
content was much lower than the 0.1% and 0.08%
alkaloid contents reported for climbing and prostrate
cowpea respectively by Ano and Ubochi (2007).
The flavonoid content was also lower than the 0.11%
flavonoid reported by Okwu (2001b) for Monodora
myristica, a plant used for herbal treatment of
arthritis.  The peroxidase, catalase and polyphenol
oxidase activities are reasonably low, but are likely
to be higher than those of the young mushroom stage.
The findings of phytochemicals presence in L.
subnudus may be the reason for the use of L.
subnudus in novelty medicine.  The low oxidative
enzyme activities in L. subnudus indicates the
likelihood of slow discolouration in L. subnudus.
In addition, the mature fruitbody of L. subnudus
which is more nutritive than the young fruitbody, is
likely to undergo a faster decline in flavour, food
nutrients and browning, because of the likely greater
oxidative enzyme activities.
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