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ABSTRACT

A laboratory study was conducted on the pesticdkntials of the aromatic plants Ocimum basilicuimn and

Hyptis spicigera Lamarck both of the family Lamiae@gainst Callosobruchus maculatus (cowpea weewilpest

of stored cowpeas. The essential oils producedhieget plants which are a complex mixture of epes,

sesquiterpenes, their oxygenated derivativesl asther aromatic compounds were obtained bynstea

hydro/hot-distillation method using a soxhlet egtm. 70g portions of Ocimum basilicum and Hyptcigera

powdered leaves were separately extracted seqllgniging the solvents; Hexane, ethylacetate, amtanethanol
and water in order of increasing polarities. Phyteenical screening of the both plant leaves sholwedtesence
of alkaloids, cardiac glycosides, in all the extigdlavournoids, tannins, steroids and carbohydsain most of the
extracts; while saponins and anthraquinones testemially absent. The extracts of both plants wegsted for

pesticidal activity against untreated cowpea segslag cowpea weevils. Within the experimental @in24-72hrs

using 100mg and 200mg of 100mg/ml concentratianstivent extracts generally demonstrated a knoekndand

mortality activity. Hexane extracts showed 80% mldgt and 66.67% knockdown while acetone extrabtsaed

75% mortality and 60%knockdown. The effects wegeifstant for both plants at P>0.05. Both plantshibited an

increase in effect with increasing concentratiorthaf extracts.

Key words: Ocimum basilicumHyptis spicigerapesticidal potential and Lamiaceae.

INTRODUCTION

Ocimum basilicuniinn and Hyptis spicigerdamarck areboth of the family Lamiaceae. Among all familiestb&
plant kihngdom, members of the Lamiaceae have bsed for centuries in folk medicine. Lamiaceae obiatae,
also known as the mint family, is a family of flosrey plants and are aromatic herbs with environ@lescio-
economic value in flavouring, cosmetics, perfuményectionary and medicinal preparations. It haatitionally
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been considered closely related to Verbenackdrif in the 1990s, phylogenetic studies showedt rtreny genera
classified in Verbenaceae do not belong to Lamiec&asential oils produced by these plants areomplex
mixture of terpenes, sesquiterpenes, theirgemgted derivatives and other aromatic comg@ufhe actual
chemical composition is a function of specieeemotype, climate, soil conditions and gepbical location

[°]

Ocimum basilicumor Sweet Basil, is a culinary herb of major imtpace. Most culinary and ornamental basils are
cultivars of the specie®cimum basilicumbut other species are also grown and there arg tmgbrids between
species. Traditionally, it is a green plant, sorageties such as 'Purple Delight' are purpleThe common names
include Basil, sweet basil, bush basil, wild ba&lropean basil, French basil, scent leave, galdesil and
‘Dandoya kare’ in Northern part of Nigeria.

Hyptis is a genus of flowering plant in the Lamiaeefamily. These plants, known commonly as bustsniate
widespread in the tropics and warmer temperat@nsgdf the Americas. There are 300 to 400 spegiBich may
be annual or perennid][ It is called ‘Bunsuru fadama’ or ‘Dai fadama’ Northern Nigeria.

MATERIALS AND METHODS

COLLECTION:

The leaves of th®cimum basilicunkinn. andHyptis spicigera_am. were collected from near bushes in Jos North
Local Government Area, Plateau State, Nigeria er2tfi of December 2010. The plants were identified mfibld
using the description and keys described by ther&bf West Tropical Africa’] and the ‘Woody plants of Ghana”
[°]. The identities of the plants were authenticaedhe Department of Horticulture and Landscapehfietgy,
Federal College of Forestry, Jos, Plateau StaggeriNi.

PLANT PREPARATION:

The leaves ofocimum basilicumand Hyptis spicigerawere separately dried under shade for about 2 svaétkr
which they were powdered separately using mortdrpastle. The powdered drugs were sieved with &roksize
20 and stored in separate airtight containers teiiired for extraction.

EXTRACTION:

Pulverized sample (70g) @cimum basilicunwas exhaustively extracted in a soxhlet extraoging hexane and
labeled as hexane extract. The marc was againceedrasing ethyl acetate and labeled as ethyl &cesdract. The
same procedure was followed with methanol and waier labeled as methanol and water extracts regekct

This was also done fdtyptis spicigergpulverized sampl€].

METHODS

Phytochemical screening:

The various extracts were subjected to phytochdnsiceeening for the presence of chemical constituench
alkaloids, saponins, tannins, steroids, flavoursoidc according to standard procedufes [

Bioassay:

Bioassay method was used for the determinatiohepesticidal effects and potency of the extra&tiilt cowpea
weevils Callosobruchus maculatysvere used for this experiment. Forty (40) cowpeads were placed in
sterilized and dried beakers and100mg/ml of eattaetxwas prepared, from which 2mls and 1ml werasueed
separately and mixed with the cowpea in the diffelakers and labeled properly. This was alloveedry for
24hrs. Ten (10) live and active weevilBallosobruchus maculatysvere then selected and placed in the beakers.
This was covered tightly with a muslin cloth anft fer observation at a total time interval of 72Hor number of
death of weeuvils.

In the 2° phase of the experiment, 1.0, 1.5 and 2.0g patigfincrude dry powder samples were introduced into
different 250ml beakers each containing 40 impetfxnt cowpea and 10 adult weevia({losobruchus maculatys
White muslin cloths were used to cover the moutlthefbeakers to prevent the weevils from escapirigand to
prevent suffocation and also to aid easy obsemalibe experiment set ups were allowed to stan@2trrs also
along side with a control set up containing no p&amples .
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At 48 and 72 hrs, the number of live weevils webserved and recorded. The number of survivorsoaksilated
by subtracting the mortals from the original numbétife weevils introduced. A control experimenttiout the
powder sample, but with other experimental condgigonstant was also set-up in each case. Thicevatucted
for both plants.

RESULTS

Table 1: Phytochemical screening
(a), Ocimum basilicum

Chemicals /extract | Alkaloid | Saponins| Tannin| Flavona | Carbo-hydrate | Steroids | Anthra-quinone | Cardiac gycoside

Hexane + - - + T T ~ +
Ethyl acetate + - + + + - - +
Acetone + - + + + + N T
Methanol + + + + + + - +
Water + + + + + - - +

(a) Hyptis spicigera

Chemicals /extract | Alkaloid | Saponins| Tannin| Flavona | Carbo-hydrate | Steroids | Anthra-quinone | Cardiac gycoside

Hexane + - . - - + - +
Ethyl acetate + - + + + - - +
Acetone + - + + - + - +
Methanol + - + + + + - +
Water + + + + + - - +
Key; (-) absent (+) = present
Table 2: Percent recovery of the cowpea weevils ferude dry powder
Crude plant Solvent Percentage recovery (%)
Hexane | Ethyl acetate| Acetong Methano| Wate
Ocimum basilicum 241 3.51 7.81 0.89 0.64
Hyptis spicigera 3.71 4.01 4.59 0.33 0.10
Table 3: Percent knockdown of the cowpea weevilsiferude dry powder at different time interval
Extract No. of survivors at 48hrs for | No. of surwvors at 72hrs for | No. of survivors for Control at
1.0g 1.5g 2.0g 1.0g 1.5g 2.0g 24hrs 48hrs
Ocimum basilicum| 10 7 6 9 6 5 6 6
%knockdown 0 17.65 25.0 5.26 25.0 33. 25 25.0
Hyptis spicigera 10 6 9 10 7 9 9 8
%knockdown 0 25 5.26 0 17.6 5.2§ 5.26 11.1
Table 4(a-b): Bioassay ofOcimum basilicum solvent extracts at different concentrations
a) 200mg
Extract Hexane| Ethylacetate Acetorje  Methanol Water
Average Total Mortality 8 5.5 3.5 4 4.5
%mortality 80 55 35 40 45
%knockdown 66.67 37.9 21.2 25 379
Control %knockdown 17.6 17.6 111 0 14.3
b) 100mg
Extract Hexane| Ethylacetat¢ Acetorle Methajol Wdter
Average Total Mortality 4 2.5 1 1.t 1.5
Y%mortality 40 25 1C 15 15
%knockdown 25.0 14.3 5.26 8.1 8.1
Control %knockdown 17.6 17.6 11.1 0.0 14.3
Table 5(a-b) Bioassay result oHyptis spicigera solvent extracts at different concentrations
a) 200mg
Extract Hexane| Ethylacetat¢ Acetorle Methajol Wdter
Average Total Mortality 4 6.5 7.5 6.5 1.5
%mortality 40 65 75 65 15
%knockdown 25.0 48.1 60.0 48.1s 8.1
Control %knockdown 17.65 14.3 8.1 11.1 2.6
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(b) 100mg
Extract Hexane| Ethyl acetat¢ Acetorle Methanol  Water
Average Total Mortality 2 3 3.5 3 0.5
%mortality 20.0 30.0 35 30 5.0
%bknockdown 16.67 17.65 21.2 17.6 2.56
Control %knockdown 17.65 14.3 8.1 11.1 2.6

Table 6: Percentage mortality of extracts at diffeent time intervals

Extract Percent mortality at 24hr interval (%) d&st mortality of Solvent controls
24hr 48hr 72hr 24hr 48hr 72hr
Ocimum basilicum
Hexant 70 90 90 10 20 20
Ethylacetate 30 60 80 0 10 20
Acetone 10 30 50 0 20 30
Methanol 40 40 60 0 0 20
Water 30 40 80 20 30 30
Hyptis spicigera
Hexant 10 40 40 0 20 20
Ethylacetate 40 60 80 0 20 40
Acetone 50 70 80 20 20 40
Methanol 10 10 20 0 20 20

Average No. of weevils = 10
DISCUSSION

The use of natural products from plant sourcesragsdhas persisted despite recent advances inedintirganic
chemistry due to the observation that they are gdlgesafer and possess fewer side effects comptareteir
synthetic counterparts’][ Similarly, natural insecticides may be less hafmo the environment compared to
synthetic ones hence their use is encouraged. Enentesults of the phytochemical screening carded both
plants were found to contain alkaloids, tanninposiéns and flavonoids among other constituents. gresence of
alkaloids, saponins and flavonoids which have itisielal properties could explain the use of thetants as
insecticides in the northern part of Nigerid.|

The pesticidal activity test results on the whaolede dried leave powdered samples of the two plgitsved a
minimal progressive increase in the percentage atityrtand knockdown with increased storage timel an
concentration; (<50%) knockdown rates. This mehasthe two leaves have minimal pesticidal actigitycowpea
weevils as against the potent effect claimed byhibalists in the Upper Volta and in Northern Migeo protect
cowpea against damage by weevils for a whole sdékon

The results of the bioassay for the two plants €tbthat they both have greater affinity for nonlapgolvents (as
seen with acetone) than the polar solvents (as wa&hrwater). This could disprove the claim by tHausas in the
Northern Nigeria that the water macerate is the effiective extracts used to protect cowpea segdmst weevils

[l

Pesticidal potentials on cowpea weevils of botmidaising percent mortality at different time ingds showed an
increase in activity with increasing time with thighest effects seen with Hexane extract and kféestt seen with
acetone folOcimum basilicunbut for Hyptis spicigeraacetone gave the highest effeethile water gave the least
effects. The reason could be that the chemicaltitoasts of both plants showed greater affinities fion-polar
solvents than the polar solvents.

This can also be seen with the percent recovetii@plants extracts as it increases in the ordextevwmethanol-
Hexane -ethyl acetate- Acetone f@cimum basilicumand Water-methanol-Hexane-ethyl acetate-Acetone
respectively. From the foregoing, it can be saiak tihe two plants contain more polar chemical dtrestts as
compared to non-polar constituents.

Hexane extract showed the highest pesticidal &gtimiterms of percent mortality and percent knankd values
(80% and 66.67% respectively for 200mg extracts40% and 25% respectively for 100mg) extracts wadetone
showed the least pesticidal activity (35% and 21.28spectively for 200mg extracts and 10% and
5.26%respectively for 100mg extracts). The perdamickdown at the lower concentration (100%) wasegaly
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low (<50%) while at higher concentration of 200ntige percent knockdown was only >50% (high) for Hexa
(66.67%).

CONCLUSION

From the analytical data obtained, it showed thestipidal potential ofOcimum basilicumLinn. and Hyptis
spicigeraLam. have a low knock down and mortality rate poye(within the experimental time limit used) agsin
cowpea weevils Gallosobruchus maculatusThe potencies increase with time and conceptratiof the plant
extracts. Also, the chemical constituents that lgreater affinities for non-polar solvent exhibitgeater pesticidal
activity for both plants.
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