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Laboratory efficacy of Nutmeg ( monodora myristica) powder against
the beetle Dermestid maculatus( Coleoptera:Dermestidae) on treated
smoked catfish (clarias gariepinus) in Kano State of Nigeria.
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Abstract

Experiment was conducted to investigate the
insecticidal potency of nutmeg against
Dermestid maculates at the Department of
Biological Sciences, Bayero University Kano
under the ambient conditions (32+ 0.64°C and
68+3% R.H).Nutmeg (Monodora myristica) was
purchased from Sabon Gari Market in Kano
State of Nigeria. The plant materials was
washed with clean tap water, dried, ground
thoroughly in an electric kitchen grinder and
sieved into fine powder particles. D. maculatus
were sourced from infested smoked catfish
(Clarias gariepinus) collected from Sabongari in
Kano state, Nigeria. The beetle was identified
based on the morphological characters. The
powders were thoroughly admixed at the rate of
(2.50g, 5.00g, 7.50g and 10.00g} with 100g of
disinfested dried fish (Clarias garapinus) in a
separate jars. Twenty newly emerged (0-24hrs
old) insect (Dermestes maculates) were
introduced into each jars. Control treatments
were set up. These were covered with a muslin
cloth. Each treatment were replicated and
arranged in a completely randomized design
(CRD) and left on the laboratory bench for daily
observation. Mortality of the insect in each
treatment was observed at every 24hrs interval.
nutmeg showed a significant effect in killing the
dried fish beetle within3 days of treatment where
100% mortality was recorded at the highest
concentration(10.00g) and the result was
significantly(p<0.005)different with the control
treatment. Nutmeg ((Monodora myristica) was
effective in controlling Dermestid maculates
infesting dried fish

Keywords: Nutmeg ((Monodora myristica),
Smoked Catfish (Clarias gariepinus) Dermestid
maculatus

1. Introduction

Dried fish is a highly relished item of many traditional
dishes in Nigerian as food and condiment that greatly
enriches the flavor of various dishes. It is one of the
major sources of proteins and essential minerals in
the tropics (Odeyemi et al., 2000). However studies
have shown that a high proportion of dried which most
Nigerians fish consumers rely on to supplement their
proteins need is usually infested by insects pest
(Ezeu, 1982; Osuji, 1974; Toye, 1970). The major
pests on smoked catfish Clarias gariepinus include
Dermestid maculates (hide beetle) and Necrobia
rufipes (copra beetle) (Osuji, 1974; Awoyemi, 1989)
The extent and value of quantitative losses caused to
dried fish by D. Maculates have been assessed by
various investigators and estimate range from
negligible to up 50% weight loss, depending on length
of storage, salt content, moisture content, climatic
conditions and general hygiene during processing and
storage (Owoade 2008)

The use of plants and minerals as traditional
protectants of stored products is an old practice used
all over the world (Golob & Webley, 1980). These
traditions have been largely neglected by farmers,
after the Second World War, with the advent of
synthetic or petroleum based insecticides. However,
the potential hazards for mammals from synthetic
insecticides, the ecological consequences and the
increase of insect resistance to pesticides has led to a
search for new classes of insecticides with lower
mammalian toxicity and a lower persistence However,
in recent years, there have been increasing and
concerted efforts directed at developing natural pest
management control agents that are relatively cheap,
safe, biodegradable and environment friendly as
alternatives to synthesized insecticides (Boeke et al.,
2001)

The present study was undertaken with a
spice(nutmeq) used in nutritionally insignificant
guantities as a food additive for the purpose of
flavorings or as a preservative, medicine, religious
rituals, cosmetics perfumery or eating as vegetable
(Charles, 1999).The use of the powder was tested in
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this study for toxicity against the dried fish
beetle(Dermestid maculatus)

2. Materials and Methods

Collection of the Spice (Nutmeg Monodora
myristica)

Nutmeg ( Monodora myristica) was purchased
from Sabon Gari Market in Kano State of
Nigeria. The Spice was washed with clean tap
water, dried, ground thoroughly in an electric
kitchen grinder and sieved (Adedire and Lajide
2000). The powder was kept in separate plastic
containers with a tightly fitted lid and placed in a
cooled placed for the use in the experiment
(Akinwumi et al, 2006).

Collection and maintenance of test insect
The initial source of beetle culture was obtained
from infested smoked catfish (clarias gariepinus)
collected from Sabon Gari in Kano State Nigeria.
These bettles were identified based on the
morphological characters (Akinwumi et al.,
2006). Identified insect was kept in the Jars
covered with muslin cloth along with dried fish in
the containers.

Collection of dried fish

The fish was purchased from Sabongari Market
in Kano State of Nigeria. The fish was
disinfested for 24hours in a freezer to eliminate
any infestatation on the fish.

Preparation of test concentration

Different Concentration of plants powders was
prepared after a trial experiments. The
concentration of 2.50g, 5.00g, 7.50 and 10.00g
were separately weight into separate jars.
Bioassay

Different concentration of the Nutmeg(
Monodora myristica) (2.50g, 5.00g, 7.50g and
10.00g} were separately mixed with 100g of
disinfested dried fish (Clarias garapinus) each in
a separate jars. Twenty newly emerged (0-24hrs
old) insect (Dermestid maculates) were
introduced into each jars (containing different
concentration of nutmeg ) these jars were kept
under ambient laboratory conditions(30+ 3°C
and 70 5% R.H). and were also covered with
muslin cloth in order to provide aeration, and
prevent entry of other insect (Akinwumi et al,
2006). Similar set up was prepared as a control
treatment which was not treated with nutmeg
powder. Each treatment were replicated and
arranged in a completely randomized design
(CRD) and left on the laboratory bench for daily
observation (Adedire and Lajide, 2000). Mortality
of the insect in each treatment was observed at
every 24hrs interval.

3. Results and Discussion
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A spices is a dried seed, fruit root bark, leaf or
vegetative substance used in nutritionally insignificant
guantities as a food additive for the purpose of flavor,
color or as preservative that kills harmful bacteria or
prevent their growth (Dalby 2002).

The present study indicates that spices (M. myristica)
strongly effected the development of Dermestids
maculatus. The effects of the nutmeg (M. myristica)
on the mortality of the insect was higher in dried fish
treated with higher dosage of nutmeg (Table 1).10.0g
of the spice powder (nutmeg) was found to record
100% mortality of the beetle within 3days of treatment
in comparison with untreated control which recorded
25% mortality of the beetle after 5days of treatment.
The result further indicated that all the concentration
of the nutmeg (M. myristica) used in the study was
effective in controlling infestation of the beetle in
comparison to the untreated control (Tablel). The
mortality caused by the spice (nutmeg) could be
attributed to several mechanisms (Odeneyi et al,
2000). The use of the spice (M. myristica) could have
resulted to death in the tendency of the powder to
block the spiracles of insects thus impairing
respiration leading to the death of insects (Owoade
2008).The results of this study is in agreement with
many other works on the use of plant products
against stored products insects. Olaifa and Erhun
(1988); Fasakin and Aberejo (2002) observed that p.
guineense spice powder prevented oviposition on
Callosobruchus maculates and Dermestes maculatus
respectively and therefore reducing the longetivity of
the insect. Similarly Okonkwo and Okoye (1996)
noted that both the powder and extract of p.
guineense and D. tripetela inhibited adult emergence
of C. Maculatus and sitophilus Zeamaiz completely.
The finding in this study was also similar to that of
Ofuya et al.,(1992) who reported ovicidal lavicidal
and anti ovipositional effect of M.mystrica on C.
Maculatus. The bioactive constituents found in M.
mystrica include eugenol, limonene tannic acid,
asarone and citral (Golob et al., 1999).

The insecticidal activity of M.myristica(nutmeg) on
treated fish with (Table 1) may be due to the
presence of The bioactive constituents such as
eugenol, limonene tannic acid, asarone and citral
which were reported to be presence in M. myristica
(Golob et al., 1999)

This bioactive agent could cause a depolarizing
neuromuscular blocking action which could lead to the
death of insect (Udoh et al., 1999)

The treated fish in this experiment with nutmeg
powders has no any adverse evidence of taint smell
or change in taste, texture or flavor of fish. The result
obtained therefore has demonstrated the insecticidal
activity of the nutmeg in preserving the quality of
smoked Clarias gariepinus fish.

53



Table 1: Effects of different concentrations
of nutmeg (M. myristica) powder on the
mortality of D. maculatus

Concentratio | Numbe | Mortality of D. maculatus (in %)

n of [ r of
nutmeg insect
used(g) | used

Day Day Day Day Day
1 2 3 4 5
2.50 20 11. 20 63 80 | 100
5
5.00 20 23. 61. 100 | 100 | 100
0 5
7.50 20 16. 35 85 96. 100
5 5
10.00 20 50 80 | 100 | 100 | 100
Control 20 0 5 5 15 25

4. Conclusion

The use of Spice (M. myristica) is quite effective
in protecting dried fish against infestation by the
beetle D. maculatus. It is therefore important to
consider the use of spices in controlling insect
pest of our stored products in order to minimize
problems caused by the use of chemical
insecticides as these spices are major cash
crops in Nigeria and are readily available in the
local market and their powders are readily used
as additives or flavor in our daily food, and are
also unlikely to cause any health problems to the
users.
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