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INTRODUCTION

In addition to being readily available in different parts 
of the country, locally grown plants are economically more 
viable and the methods employed are usually simpler. Though 
several compounds of plant origin have been reported as 
insecticides and larvicides, there is still a wide scope for the 
discovery of more effective plant products particularly in 
the indigenous flora of lesser studied countries like Ethiopia 
(Yadav et al., 1987).

HISTORY OF BRASSICA

“Myrosyne” was first characterized from Brassica nigra 
seeds in 1839 by Bussy as a substance analogous to albumin and 
emulsion, i.e., a protein, necessary for the release of essential oil 
from mustard seed (Byssy, 1839, 1840). In the phloem sap of 
young leaves of B. nigra, glucosinolates have been detected in 
concentrations as high as 10 mM (Merritt, 1996).

TRADITIONAL USE OF PLANTS FOR 
VECTOR CONTROL

Although the application of plant derivatives for larvicides 
and adulticides to malaria vector control is uncommon 
in Ethiopia, some reports showed many plant species are 
traditionally used as repellents and insecticides (Abebe et al., 
2003; Berhanu et al., 2006). Plant species including Olea 
europaea ssp. cuspidata, Ostostegia integrifolia, Azadirachta 
indica, Silene macrosalen and Echinops sp. are shown to be the 
most commonly used traditional mosquito repellent plants in 
Addis Zemen Town, South Gonder, Ethiopia (Karunamoorthi 
et al., 2009).

Information on B. nigra indigenous Ethiopian plants 
against mosquito vectors is dominated by oral tradition 
and is not scientifically well documented. This traditional 
information is further complicated by the loss of biodiversity 
and tradition. In this context, our traditional knowledge on 
plant-based insect repellents would be immensely valuable 
and helpful. The literature, however, offers no data about the 
scientific repellent activities of these selected plants against 
larvicides and repellents.

BRASSICA NIGRA GEOGRAPHICAL 
LOCATION

Brassica nigra (L.) Koch (Brassicaceae), black mustard 
(Eng) grows between 1600-2450 m.a.s.l. Leaves are used 
as vegetables and seeds are used to make a condiment 
(Senafech, in Amh) and a spicy sauce used particularly 
during fasting seasons (Edwards et al., 2000). The plant 
is also widely called Senafech locally (Figure 1). B. nigra 
seeds, which were crushed, are used as insecticides (Bekele 
et al., 2012). In addition, it was shown in the Bekele et al. 
(2012) study that the people in Akaki District (east-central 
Ethiopia) consistently and frequently use B. nigra as 
traditional mosquitocides and in the control of cattle ticks 
and other arthropod pests.

It is reported that plant species that include B. nigra are 
traditionally used for insect repellents and insecticides in 
Akaki District and also have mosquitocidal effects against A. 
arabienis (Bekele & Petros, 2017). The selection of B. nigra 
was based on its use in traditional medical practices and as 
an insecticide confirmed by the ethnobotanical research made 
in Ethiopia. It is reported that the 80% methanol crude leaf 
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extract of B. nigra exhibited potent mosquitocidal activities 
against Anopheles arabiensis (Bekele & Petros, 2017).

B. nigra L. Koch (Brassicaceae) were collected from Yerer 
Lencho locality of Akaki District (latitude: 08047.144’N, 
longitude: 038053.712’E) and grows between 1600 and 
2450 m.a.s.l. (Figure 1). The plant species that include B. 
nigra (seeds) in Ethiopia were used traditionally as mosquito 
repellent and selected for the mosquito repellent activity test.

CLASSIFICATION

Kingdom : Plantae - Plants
Subkingdom : Tracheobionta - Vascular plants
Superdivision : Spermatophyta - Seed plants
Division  : Magnoliophyta - Flowering plants
Class  : Magnoliopsida - Dicotyledons
Subclass  : Dilleniidae
Order  : Capparales
Family  : Brassicaceae
Genus  : Brassica L.
Species  : Brassica nigra (L.) W.D.J. Koch

CHEMICAL CONSTITUENTS OF B. NIGRA

The main constituent of the oil of B. nigra in terms of the 
relative percentage of the total area in the chromatogram was 
72.55% at the retention time of 28.068 min (Figure 2). In this 
study, the essential oil of B. nigra showed a total of six peaks 
with a major peak of 72.55% area with a retention time of 
28.068 min. The strong repellent activity of this oil could be 
attributed to this peak due to its higher percentage as revealed 
by the GC peak area.

The glucosinolates are sulfur-containing natural products 
primarily from the Brassicaceae (mustard family). As shown 
in Figure 3, they consist of a thioglucose and sulfonated oxime, 
with a specific side chain for each of the over 100 glucosinolates 
that have been identified (Sørensen, 1990; Rosa et al., 1997].

BRASSICA NIGRA USED AS INSECTICIDE 
AND MODE OF ACTION

Dermal application of B. nigra oil produced no skin irritation 
in laboratory animals (rabbits) treated at 20% concentration 
and no signs of erythema and edema were observed (Bekele 
et al., 2014). After exposure to B. nigra essential oil, populations 
of mosquitoes avoid possible contact with the oil indicating 
that it has a repellent effect on mosquitoes by stimulating 
them to fly away from the treated area. The change in behavior 
patterns leading to avoidance of the essential oil of B. nigra 
or disorienting biting mosquitoes may also take the form of 
decreased anthropophily. Therefore, B. nigra oil may assist in 
the interruption of the transmission of malaria by reducing 
contact between the vector and the oil applied to the skin.

Most insect repellents in the market contain the chemical 
N, N-diethylmetatoluamide (DEET). It effectively blinds the 
insect’s senses so that the biting or feeding instinct is not 
triggered by humans or animals (Rose, 2001). Interestingly, 
B. nigra essential oil formulations were found to be more 
repellent against Anopheles mosquitoes than the approved 
synthetic repellent, DEET. These new findings may be helpful 
for use as a mosquito repellent product to be applied in 
integrated malaria control strategies to gain maximum impact 
on vector control. Dose-response studies of the oil of B. nigra 
indicate that it is more potent than DEET.

From Brassica nigra (L.) Koch, Allyl isothiocyanate drug is 
derived which is used as a rubefacient (Fabricant & Farnsworth, 
2001). Some epidemiological data support the possibility that 
glucosinolate breakdown products derived from Brassica 
vegetables (cabbage, broccoli, and relatives) may protect 
against human cancers, especially in the gastrointestinal tract 
and lung (Johnson, 2003).

Figure 1: B. nigra L. Koch (Brassicaceae) were collected from 
Yerer Lencho locality of Akaki District

Figure 2: GC chromatogram of depicting profile of B. nigra 
essential oil (Bekele et al., 2014)

Figure 3: General structure of glucosinolates
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Citrus aurantifolia and B. nigra are pounded and mixed 
together as a remedy for tick infestation in the study. Similarly, 
the plants were often found to be administered in combination 
with each other, based on a local belief that synergistic actions 
between the plants would increase the benefit to the animal. 
The variations on these combinations were found to be 
numerous and highly varied (Bonet & Valles, 2007).

Our results showed that oils of B. nigra have significant 
repellent activity against A. arabiensis mosquito. However, the 
repellent effect was decreased as time increased which was in 
line with an earlier report by Govere et al. (2000).

Leaves of B. nigra are used to make a condiment and a spicy 
sauce used particularly during fasting seasons (Edwards et al., 
2000). B. nigra was found to be the potential repellent agent 
against the malaria vector owing to its very pungent, irritating 
odor suggesting their potential uses as a broad spectrum. 
Furthermore, the broad spectrum of bioactivity of B. nigra 
oil is evident as reported by Indikar and Desale (2009) with 
conceivable antibacterial activities. Jasim (2012) showed the 
activity of oil extracts of B. nigra seeds against pathogenic oral 
microflora.

The repellent activity of B. nigra oil was comparable to 
previously screened plants using Pine (Pinus longifolia) oil 
(Ansari et al., 2005), which was reported to have strong 
repellent action against mosquitoes as it provided 100% 
protection against A. culicifacies and 97% protection against 
Cx. quinquefasciatus for nine hours, respectively.

The repellents of plant origin are sustainable alternatives 
to synthetic chemicals and cost-effective in which they do 
not pose hazards of toxicity to human and domestic animals 
and are easily biodegradable (Das et al., 2003; Ntonifor et al., 
2006). Furthermore, plants could be an alternative source for 
mosquito repellents because they constitute a potential source 
of bioactive chemicals and typically are free from harmful 
effects (Isman, 1995). The mode of repellent action of B. nigra 
oil may block impulse transmission in mosquitoes’ nervous 
systems. The mode of action of repellents is not actually to 
repel biting insects but seems to be to cancel out the attractant 
properties of the animal body or cancel the signals of attraction 
of animals (Davis, 1985).

CONCLUSION

In conclusion, the present findings showed that B. nigra 
essential oil was not irritant when applied to rabbit skin and 
proved to be effective in repelling A. arabiensis. The plants 
could be used by rubbing on the skin directly as mosquito 
repellents which assists in strengthening the control strategy 
in the fight against the disease malaria. B. nigra is naturally 
abundant and can be grown and processed with low 
technology to produce affordable repellents for use against 
biting mosquitoes which are vectors of malaria. The present 
study plants are easily available, accessible, and affordable; 
therefore the usage of traditional repellent plants should be 

promoted among the local residents in order to reduce man-
vector contact and transmission of malaria.
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