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ABSTRACT: The problem of pollution, vector resistarto synthetic insecticides has led to the saatgiroducts being tested
as pest control agents. The effects of extracts Reristrophe bicalyculata, Allium sativum andZingiber officinale on mosquito
larvae and the percentage mortality andsd\@&lue were determined. The phytochemical screewiitiige active ingredients were
carried out. The groundP. bicalyculata leaves,A. sativum bulb andZ. officinale rhizomes were extracted with hexane,
diethylether, ethanol and water using the soxhkétaetion method. The extract were separated froensolvent by solvent
recovering method. A series of concentrations efektracts ranging from 0.1 — 1.0 mg/ml were tesggainst early fourth instar
larvere of mosquitoes and their percentage madsliand LG, values determined. All extracts showed variousrekesgy of
larvicidal activity to mosquito larvae at high centration except water (aqueus) extract. The diethgr soluble extract .
Officinale showed very high larvicidal activity where 70% madity was achieved at a concentration of 0.2mgdmdl had an
LCso of 0.43mg/ml. The best lethal dosage £)Jor P. bicalyculata is that for hexane extract with a value of 0.48ml/The
extract ofA. sativum did not show very high activity. Photochemical gsa& showed the presence of tannin, and alkaloi®, i
bicalyculata, flavonoid, saponin and alkaloid A& avitum and Flavonoid, steroid and alkaloidZnofficinale. It is concluded that
extracts fromP. bicalyculata and Z. officinale can be used as environmental friendly insecti¢@eontrol mosquitoes at the
breeding sites.
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Introduction

The mosquito constitutes a major public Healtoblem as a principal vector of many vector bodiseases
affecting humans and other animals (E H#tal, 1999). Several mosquito species belonging to geeera
Anopheles, Culex and Aedes are vectors for theogatiis of diseases such as Malaria, filariasis, pradiis,
dengue fever, dengue hemorrhagic fever and yeléwerf Aedes aegypti is the principal vector of dengue fever and
it is reported to infect more than hundred millipaople every year in more than 110 continues inttbgics
(Halstead , 2000). Interest in the controlAwfopheles gambiae lies in the fact that it acts as the major veabr
malaria which is a serious health problem in Afrdcel many developing countries.
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Malaria is a leading cause of premature nliyrtparticularly in children under the age of fivAccording to
Centre for Disease Control, about 5.3 million deathcur annually and Hubalet and Haouzka (1999%rteg that
Culex pipiens is the vector of West Nile Virus (WNV) causingcephalitis and meningitis affecting the brain tessu
and result in permanent neurological damage.

Some other species of mosquitoes carry disgsileading to elephantiasis (disfiguring arou@dllion people).
There are bacterial and viral diseases transmiityegeveral different mosquitoes responsible for yrtasmiman and
animal diseases http://www.who.int/malaria/docdtheerkers/pdf/pg.19 The mosquito today is considered as
most deadly diseases vector known to man resdulirtige death of millions of people over thousanfigears and
continues to kill millions per year by spreadingetises (Molly, 2005). Some of the diseases sucfevas have
been reasonably brought under control by vaccinatNp effective vaccine is available for malarial ditariasis
and the parasite is continually developing reststato the available drugs; therefore one of thé bBpproach to
minimize the incidence of some of these diseasashiieved by application of pesticides to localitzb.

Since the discovery of DDT and other conigratl pesticides, the control of mosquito specias heen almost
completely based on synthetic organic pesticideoaljh they are effective, but are trailed by resisg, residual
effect and outright environment pollution. Theyeaff both target and non target organisms. (Guneady 1989).
The resultant environmental hazards and the deneapof physiological resistance due to extensseaf organic
insecticides has necessitated the search for iadable, low cost, environmentally safe an indigesnmethods for
the control of vectors (ICMR Bulletin 2003).

Garlic Allium Sativum) has been used both as food and medicines in mdtures for many years. It is claimed
to help present heart diseases such as atherass|en@mh cholesterol, high blood pressure and eartis also
alleged to regulate blood sugar levels, preventpimations of Diabetes Mellitus (Silagy and NeiB94). It has
antimicrobial activity (Groppo et al 2007). It ised in modern naturopathy for intestinal worms atfetr parasites,
for chest problem, digestive disorder and for thragainst fungal infection (Salunkhe and Kadam }988s said
to consist of 84.09% water, 13.38% organic mattet £.53% inorganic matter. It contains Allyl, Mettsulfide
(AMS) which can now be digested and results inngremelling sulphur compound and passed to bloadisn
believed to act as ,mosquito repellant. (Tara 2007)

Ginger Zingiber officinale) is used as spices in many dishes. It is also fteechedical purposes (McGee and
Harold 2004). It has been reported to be used fomach ailments flatulence, fever and stimulatesegs
weakness, cataracts, heart diseases, migrandsg,sttmenorrhea, chronic fatigue, cold, flu, cougld aronchitis
(Blumethat 1998), depression, erectile difficultiginey stones and viral infections and when pedndnd paste
applied on abdomen, combats menstral difficultidi#l¢r 1998, Lumb, 2004).

Materials and M ethods

The plant materials frofPeristrophe bicalyculata leaves, Allium sativum bulb andZingiber officianal e rhizome
were air dried under shade at room temperatufd%® They were each pounded and sieved into fine powd

Each sample was weighed into 40g unit andoped in a whatman No. 1 filter paper and usingnglO6f
Hexane, diethylether, ethanol and water, soxhlaaetion method was used. The process carriedoo@hrs and
was repeated until complete extraction was achievgsing the solvent recovery method, the solveat vemoved
and crude extract of the sample were obtained.

Phytochemical screening was carried out enplant extracts for the following. Alkanoid, flawaid, sapponin,
steroid and tannin using Trease and Evans (1988¢edure. 0.25g of the concentrated extract ofddplant were
dissolved in 25ml of the solvents and kept as s{d€ing/ml solution. They were then prepared in® desired
series of solutions 0,1, 0.2, 0.3, 0.5 and 1.0mg/ml

Water containers were exposed and female uitostpid eggs which were monitored to th larval instars,
then used for treatment with the various extrests| concentrations. The larval mortality was obsérafter 24hrs
and percentage mortality calculated. Spearman Kamnle¢hod was used to estimate the;d-@alues and associated
95% confidence units.
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Results

The result in Table 1 shows the yield of asts of each plant from the various solvents. Tigbdst yield was
from A. sativum with water. Table 3 shows the active ingrediemesent in the plant while Table 2 shows the effect
of the various extracts on the mosquito larvae.

In the three plants, water extract had tighést yield followed by ethanol, while hexane Haelleast yield.
Hexane extract d®. bicaliculata had 50% mortality at concentrate of 0.3mg/flsativum had LG, corresponding
to 95% confidence internals with — diethyl ethesvé®% at 0.3Z. officinale had LG, of 70% at 0.2 concentration
with Diethylether.

Table 1: The percentageyield of extractsfrom 40% of the plant material

Plant Solvent Initial weight of Wt of Extract % Yield
sample (g) (Yield)

Peristrophe Hexane 40 2.12 5.30

bicalyculata
Diethyl ether 40 2.44 6.10
Ethanol 40 6.75 16.88
Water 40 8.15 20.38

Allium sativum Hexane 40 1.12 2.80
Diethyl ether 40 1.85 4.63
Ethanol 40 4.05 10.13
Water 40 12.45 31.13

Zingiber officinale Hexane 40 1.64 4.10
Diethyl ether 40 2.33 5.88
Ethanol 40 4.13 10.38
Water 40 11.35 18.28

Discussion

The assays of the twelve extracts fi@rbicalyculata, A. sativum andZ. officinale against the early fourth inster
larvae of mosquitoes showed that the most effecéxract was that of diethylether form. Hfficinale. It
demonstrated a high larvae mortality, at a coneéintr of 0.2mg/ml, the extract produced 70% madygtaind LG,
of 0.43mg/ml.

The four extracts from\. sativum did not show very high activity, they still causetbrtalities at some
concentrations. All the extracts showed some lagla@ctivities to mosquito larvae except the agiseextract.

The plant extracts have shown that they ¢ to 90% of the larval population tested. Than help reduce
the mosquito population drastically. Consideringtth large proportion of the human population vin mosquito
borne diseases prone areas suffer from varyingedegrof poverty, the discovery of cheap and auailabant
extracts that could control the mosquito populationld be of great value. These plants grow widelgl offer an
opportunity for developing alternatives to rathepensive and environmentally hazardous inorgarsedticides.

A large number of plant extracts have beqmonted to have mosquitocidal or repellent actigitizgainst
mosquito vectors but very few plants products hslvewn practical utility for mosquito control (Sukamet al,
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1991). The effects of the various aqueous extrattsalanites aegypti (desert dates) on the mortality Gfilex
pipiense mosquito larva with kernel extract treatment, ¢hems less than 50% mortality on the first day eatetie
highest concentration. At the end of the second 8%y concentration killed up to 90% of the larvBat not up to
100% (Bishau and Zeen 2005).

Table 2: Effect of Extractson Mosquito Larva

Plant Solvent Concentration (mg/ml)
0.1 0.2 0.3 0.4 1.0 L

Peristrophe Hexane 10 40 50 70 90 0.49 (0.37 — 0.60)
bicalyculata

Diethyl ether 0 0 20 30 80 0.70 (0.36 — 0.83)

Ethanol 0 0 10 10 30 1.0 (0.85-1.14)

Water 0 0 10 10 10 1.10 (0.99 — 1.20)
Alliumsativum  Hexane 0 0 10 70 80 0.63 (0.49 - 0.76)

Diethyl ether 0 0 50 50 70 0.68 (0.52 — 0.83)

Ethanol 0 0 10 30 40 0.97 (0.74 - 1.07)

Water 0 0 0 0 0 0.0 (0.0-0.0)
Zingiber Hexane 30 30 40 20 90 0.63 (0.49 —0.76)
officinale

Diethyl ether 0 70 70 80 90 0.43 (0.32 - 0.54)

Ethanol 0 0 0 10 30 1.01 (0.59 — 1.45)

Water 0 0 0 0 20 1.08 (0.68 — 1.47)

Control (+) Hexane (0.1mg/ml) ( - ) Tap Water
Lethal concentrations with the corresponding 93%fidence internals are shown in parenthesis.

Table 3: Theactiveingredients present isthe plants

Plant Flavonoid Saponin Steroid Tannin Alkaloid
Peristrophe — — — + +
bicalyculata

Allium sativum + + — - +
Zingiber officinale + — + — +

Key: +=Present
— = Absence

From this work, the plant extracts franofficinale andP. bicalyculata with diethylether and hexane at as low
concentrations as 0.4mg/ml can give a 90% mortalit®4 hours. This shows a higher larvicadal effagjgesting
that theZ. officinale extracts and. officinale extracts could be effectively used for the control of mosgjlarvae in
public health operations.
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Previous studies have shown that many plexttacts posses insecticidal properties (Sukanah 1991). Some
possess flavonoid, Sapronin, Steroid, Tannin aridat®did. The active ingredients i officinale are falvonoid,
steroid and alkanoid while iR. bicalycula, are Tannin and alkanoid.

Developing alternatives to rather expensive environmentally hazardous insecticides is nexgs3his result
is useful in the search for new biodegradable andrenmentally friendly larvicidal natural compoundrhis may
yield promising results in mosquito borne disease mosquito management programs.
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