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ABSTRACT 

The potential insecticidal effects of the extracts of Zanthoxylum xanthoxyloides, Ocimum gratissi-

mum and Anacardium occidentale on the survival of cabbage aphids Brevicoryne brassicae L. 

(Hemiptera: Aphididae) was assessed in the laboratory. All the plants exhibited different levels of 

insecticidal properties with Z. xanthoxyloides showing the highest effect on B. brassicae. The sol-

vent that produced the most toxic extract was methanol extract followed by petroleum ether extract 

and then water extract. Methanol leaf extracts of Z. xanthoxyloides, A. occidentale and 

O.gratissimum yielded the lowest percentage survival of 33.3%, 48.78% and 43% respectively 

against B. brassicae. 

INTRODUCTION 

Cabbage is one of the popular leafy vegetables 

grown and widely consumed in Ghana due to the 

nutritional benefits derived and the conscious-

ness in improving one’s diet. Production of cab-

bage is simple and lucrative, however insect 

pests infestation is one of the negative effects of 

its production. Cabbage aphid, Brevicoryne 

brassicae is one of the destructive and serious 

pests in all cabbage growing areas worldwide 

(Bhatia and Verma, 1994; Dattu and Dattu, 

1995; Munthali, 2009) causing severe yield loss 

and reduction in market value (Costello and Al-

tieri, 1995; Birhanu et al., 2011). They are heavy 

sap feeders and their feeding result in curl and 

spoon shaped leaves, unmarketable heads, stunt-

ed growth and eventually death of the plant 

(Griffin and Williamson, 2012). They are also 

noted to transmit many viral diseases including 

Tulip Mosaic Virus in cruciferous crops 

(Chivasa et al., 2002). 

The control of aphids is mainly based on the use 

of synthetic insecticides although this has many 

undesirable effects. Excessive use of synthetic 

insecticides has led to the development of re-

sistant insect strains as well as toxicity to the 

end users (Akinkurolere et al., 2006; Oni and 

Ileke, 2008, 2011; Adedire et al., 2011). The 

potential poisonous effect of chemical insecti-

cides on human health through the consumption 

of vegetables has been extensively considered 

(USFDA, 2006; Mckone et al., 2007; Lu et al., 

2008; Lozowicka et al., 2012). There is the need 

to look for alternatives that are eco-friendly, 

biodegradable and safe to humans.  Many plant 

products including spices have been reported to 

have insecticidal properties by many researchers 

(Adedire and Lajide, 2003; Ashamo, 2004; 

2007; Oni and Ileke, 2008). Botanicals and plant 

derivatives are considered to be less toxic to 

mammals, fish and pollinators because of their 

ability to be degraded easily by sunlight making 
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them non-persistent (Isman, 2006). Such plants 

which have gained much attention in insect pest 

control are Z. xanthoxyloides, Ocimum gratissi-

mum and Anacardium occidentale. These plant 

species are cosmopolitan. The leaf, bark and 

root of Z. xanthoxyloides have been effective in 

protecting grains from storage product pests 

such as Callosobruchus. maculatus, Sitophilus 

zeamais and Prostephanus truncatus ( Udo, 

2000; Owusu et al., 2007; Eziah et al., 2013; 

Buxton et al., 2014). Ocimum gratissimum oil 

has also been reported to exhibit strong dose- 

and exposure time-dependent repellence against 

four insects namely S. oryzae, Tribolium casta-

neum, Cryptocarya chinensis and S. zeamais 

(Ogendo et al., 2008). Aqueous extracts of leaf, 

bark and nutshell of A. occidentale was effective 

against the larvae of Anopheles gambiae 

(Nnamani et al., 2011). The objective of the 

study was to evaluate the efficacy of aqueous, 

methanol and petroleum ether extracts of Z. xan-

thoxyloides, O. gratissimum and A. occidentale 

against B. brassicae.  

 

MATERIALS AND METHODS 

Cabbage aphid culture 

Cabbage aphids were collected with infested 

insecticide-free cabbage leaves from the Univer-

sity of Ghana Experimental farm and were pro-

vided with fresh tender leaves in the laboratory 

till the completion of the experiment. Insects 

were kept under a temperature of 27 ± 2.0oC, 

65% relative humidity and photoperiod of 

12h:12h (L:D). 

 

Collection and extraction of Plant extract 

The leaves of A. occidentale, Z. xanthoxyloides 

and O. gratissimum were collected from Univer-

sity farms, Legon in the Greater Accra Region 

of Ghana. The leaves were air-dried and milled 

into fine powder for the extraction. 150g of each 

plant powder was added separately into each of 

3 conical flasks containing 500mL of water, 

methanol and petroleum ether and kept for three 

days. The mixtures were filtered and the extracts 

were evaporated using a rotary evaporator. A 

working solution was prepared by solubilizing 

2mL of each extracts in 0.5mL of acetone and 

added to 19.5mL of water.  

 

Contact toxicity 

Toxicity method described by Birhanu et al., 

(2011) was adopted with some modifications. 

Tender fresh cabbage leaf discs of diameter 

5.0cm ± 0.2 were treated individually with plant 

extracts and two were placed into petri dishes 

lined with moist filter paper. Fifteen (15) apter-

ous aphids were introduced onto each treatment. 

Each treatment had three replications and water 

as control. For mortality, insects were consid-

ered dead when they failed to respond to prob-

ing by blunt probes. 

 

Oriental response 

Cabbage leaf discs treated with various leaf ex-

tracts and untreated leaves were placed opposite 

each other in a petri dish. Two leaf discs per 

treatment were placed opposite each other per 

petri dish with a control also lying opposite each 

other in the petri dish. An active apterous aphid 

was introduced into each petri dish per treatment 

and the movement of the insect was traced with 

a pencil until it settled finally in the dish. 

 

Data Analysis 

Data on mortality was analysed using Analysis 

of variance at 0.05 probability level using Gen-

stat Statistical Package 9.2 (9th Edition). Mortal

-ities in the control were corrected for using 

Abbot’s formula. 

 

RESULTS 

Toxicity effect of B. brassicae to plant ex-

tracts 

The toxicity of Z. xanthoxyloides, A. occi-

dentale and O. gratissimum against B. brassicae 

are shown in Figures 1, 2 and 3.  The aqueous 

extract of the leaves of Z. xanthoxyloides, A. 

occidentale and O. gratissimum reduced the 

survival of B. brassicae to 60%, 66.7% and 

68.9% respectively after 72hrs of exposure 

(Figure 1) whereas in the control all the insects 

survived. The survival of B. brassicae was not 

significantly different (P>0.05) among the aque-
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ous leaf extracts. At 72hrs post treatment, meth-

anol leaf extracts of Z. xanthoxyloides, O. gra-

tissimum and A. occidentale yielded the lowest 

survival of 33.3%, 43% and 48.78% respectively 

against B. brassicae. Survival of B. brassicae 

was significant when it was exposed to methanol 

leaf extracts. Survival of 40% was recorded 

when B. brassicae was exposed to petroleum 

ether extract of Z. xanthoxyloides as both A. 

occidentale and O. gratissimum recorded 52% 

survival. Within the different solvent extrac-

tions, methanol extracts gave the lowest survival 

of B.  brassicae. Among the plants, Z. xanthoxy-

loides gave the lowest survival of B. brassicae 

followed by A. occidentale and O. gratissimum.  

Oriental responses and typical walking trial 

of B. brassicae for plant extracts 

Plate 1 and 2 show the typical walking trail and 

response of B. brassicae to cabbage leaves treat-

ed with methanol and petroleum ether extracts 

of Z. xanthoxyloides, A. occidentale and O. gra-

tissimum. For all the plants, B. brassicae re-

sponded differently by avoiding and walking 

away from cabbage leaves treated with the vari-

ous extracts to the untreated cabbage leaves 

(control). For methanol extracts, B. brassicae 

avoided the treated cabbage leaves completely 

by moving to the untreated leaf (control). 

Figure 1: Effect of aqueous leaf extracts on the survival of B. 

Figure 2: Effect of Petroleum ether leaf extracts on the survival of B. brassicae 
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Figure 3: Effect of methanol leaf extracts on the survival of B. brassicae 

Plate 1: Typical walking trail and oriental 

response of B. brassicae to methanol leaf 

extract of Z. xanthoxyloides (a), O. gratis-

simum (b) and A. occidentale (c)  

a) 

c) 

b) 
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d) e) 

f) 

Plate 2: Typical walking trail and or iental 

response of B. brassicae to petroleum ether 

leaf extract of Z. xanthoxyloides (d), O. gra-

tissimum (e) and A. occidentale (f)  

DISCUSSION 

The solvent extracts of the leaves of Z. xanthox-

yloides, O. gratissimum and A. occidentale have 

high potential and insecticidal properties against 

B. brassicae. Extracts from leaves of Z. xanthox-

yloides proved to be effective against B. brassi-

cae. This may be attributed to a high level of 

bioactive compounds and some secondary me-

tabolites presents in Zanthoxylum plants.  These 

metabolites include alkaloids, aromatic amides, 

lignans, aliphatic ketones, mono and sesquiter-

penes sterols, phenolypropanoids, coumarins 

and carbohydrate residues (Marr and Tang 1992; 

Adesina, 2005). The insecticidal potential of 

Zanthoxylum species may be attributed to the 

presence of Zanthoxylol, a phenolic compound 

which has been noted to be responsible for in-

secticidal acitivity (Elujoba and Nagels, 1985; 

Wongo, 1998). In a similar study by Buxton et 

al. (2014), it was reported that the powdered 

form of leaves and root of Z. xanthoxylum was 

very effective against P. truncatus and T. casta-

neum. 

The potency and effect of A. occidentale on the 

insects may be due to the presence of secondary 

plant metabolites such as anacardic acid and 

cardinal (Rehn and Espig, 1991) and quercetin 

and kampferol glycosides (Oliver- Bever, 1986) 

which are noted for insecticidal activities. Phy-

tochemical screening of the leaf of A. occi-

dentale revealed the presence of saponins, tan-

nins; phenolic, alkaloids and glycosides 

(Omojasola and Awe, 2004). Methanol and pe-

troleum ether extracts of A. occidentale leaves 

were more effective in reducing the survival of 

B. brassicae than the aqueous extracts. Omo-

jasola and Awe (2004) also proved that ethanol 

extract of the leaves of A. occidentale exhibited 

higher antibacterial activity than the aqueous 

extracts. This probably may be due to the fact 

that methanol and petroleum ether solvents have 

high extraction potency hence were able to ex-
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tract most of the secondary metabolites that 

were responsible for insecticidal activity. 

The aqueous, methanol and petroleum ether 

extracts of O. gratissimum leaves also reduced 

the survival of B. brassicae. Matasyoh et al. 

(2007) found that hydro-distilled volatile oils 

from the fresh leaves of O. gratissimum contain 

high amounts of monoterpenes which accounted 

for 92.48% [(eugenol (68.8%), methyl eugenol 

(13.21%), cis-ocimene (7.47%), trans- ocimene 

(0.94%), pinene (1.10%) and camphor (0.95%)]. 

These compounds in the leaves of O. gratissi-

mum may be responsible for the insecticidal 

activities against B. brassicae. Similar studies 

also show its effectiveness against S. zeamais 

(Asawalam, 2008) and larvicidal activity against 

Aedes spp, killing 56% within 48 hrs at 50 mg/

ml (Mgbemena, 2010). Notwithstanding, Kou-

ninki et al. (2007) stated that O. gratissimum 

had no toxic effect on T. castanuem adults but 

acted as insect growth regulator by contact and 

ingestion. 

Methanol extracts of the leaves of Z. xanthoxy-

loides were the most effective against B. brassi-

cae compared to the aqueous and petroleum 

ether extracts. This confirms the finding of 

Owusu et al. (2007) who reported that out of 

four different solvent extracts of Z. xanthoxy-

loides, the methanol extracts caused 100% mor-

tality of S. zeamais and C. maculatus in the la-

boratory. In a similar study, Eziah et al. (2013) 

observed that methanol extracts of the leaves of 

Z. xanthoxyloides at 2% was able to induce 

100% mortality in P. truncatus and 80% in T. 

casteneum after 72 hrs of exposure. The perfor-

mance of methanol extracts above the other sol-

vent extracts may probably be attributed to the 

fact that methanol is amphiphilic compound 

which is able to dissolve lots of compound (both 

polar and non - polar) and therefore was able to 

extract most of the secondary metabolites which 

were responsible for bioactivity in plants. 

The oriental response of B. brassicae to Z. xan-

thoxylum, O. gratissimum and A. occidentale 

indicated the potential of the plants to have re-

pellent effects. The performances of the plant 

species in repelling the insects indicate the pres-

ence of chemical compounds that stimulate or 

cause the insect to avoid or make oriented 

movements away from the stimulus source 

(Dethier et al., 1960). The oriental responses 

exhibited by the insect for the various plant ex-

tracts shows the possibility of the plants to have 

a repellent effect. Owusu et al. (2007) reported 

that methanol extracts of Z. xanthoxyloides was 

an effective repellent to stored product beetles. 

The presence of alkanoids and flavonoids and 

other metabolites in the bark and leaves extracts 

of Z. xanthoxyloides (Adesina, 1986) may be 

the cause of B brassicae avoiding the treated 

cabbage leaves. 

This study revealed the potentials of Z. xanthox-

yloides, O. gratissimum and A. occidentale leaf 

extracts as contact and repellent insecticides 

against cabbage aphid, B. brassicae.  
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