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Abstract

Technology for improvement of indoor air quality by removal of allethrin, a poisonous pesticide using Polyscia
fructicosa,a local house plant effectively, is researched upon in this study. Allethrin is released from burning of
mosquito coil as harmful toxic fumes. Mostly Indoor Air quality (IAQ) suffers, due to lack of ventilation. Well grown
Polyscia fructicosa
consortium of Sphingomonas and activated charcoal for enhancing phytoremediation. After favourable growth of
plants & bacterial translocation to various plants parts like roots , stem , leaves etc plants were exposed to burning
mosquito coil toxic smoke gases & were monitored for physically visible symptoms anomalies, pollution Indication
Index (PII) and Gas Chromatography-Mass Spectrometry (GC-MS). All tested plants showed no physical injury
symptoms, PII in most of the cases was 0. Post mosquito coil smoke exposure GCMS analysis showed high levels
of allethrins, up to 3.40-13.57 µg/g. When GCMS analysis of experimental plant was done after 20 days, it was
observed that levels of allethrin reduced to 0. This may suggest that allethrins are metabolized by Polyscia with the
help of Sphingomonas. This evidence shows that indoor potted plants with standardized size of pot and soil mixtures
can be used to mitigate indoor organic air pollution. This low-cost, portable, green technology can be successfully
used in close spaces and can meet with social, economic and environmental needs.
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Introduction
Indoor pollution is defined as “The presence in indoors air the

physical, chemical and biological contaminants not normally present
in outdoor air of high quality”. In today's world people spend more

common organic pollutants can be twelve times higher than outside
[1]. Indoor air pollution ranks among the top five major hazardous
health issues and is a global concern [2]. Major impact of indoor air
pollution is seen in hospitals, offices, factories, malls, residential
complexes, IT parks etc. Indoor pollution is now considered by many
experts to be one of the major threats to human health. Toxicity of
some Volatile Organic Compounds (VOCs) is tested and it is seen that
they are hazardous to health [3]. The sources of Indoor air pollutants
include asbestos, pesticides, fibers from clothing, curtains, carpets,
insulation, etc., fungi and bacteria, human coughs, sneezes, sweat, etc.,
tobacco smoke, ozone, chemicals from detergents, solvents, and
cleaning fluids, etc.  Different types of Indoor Pollutants and their
sources are: D.Trans-Elthrin and CO-mosquito repellents, para
dichlorobenzene and napthalene-room freshners, paints, NO2 and
CO-smoke in the kitchen, alcohol and acetone-cosmetics,
formaldehyde-grocery bags, paper towels, paints, floor coverings, air
freshners, xylene-computer and video screens, ammonia-cleaning
products, trichloroethelene-perfumes [4].

High temperature and humidity levels can also increase
concentrations of some pollutants. Long term exposure to these
chemical vapours has brought dramatic increase in the number of
health issues. These Indoor pollutants, even at very low levels, can

cause Sick Building Syndrome and symptoms of headache, sore eyes,
nose and throat, or nausea [5]. Dust, moulds and fuel burning, gases
through repellents, gases from smoke of joss sticks etc. also add up to
Indoor pollutants. The pioneering screening studies on indoor-air
VOC removal by plants [6-8] showed reductions in VOC levels with
over 50 species. Wolverton suggested that both plants and potting-mix
microorganisms could be involved in the process. Indoor plants were
tested in situ for their ability to remove VOCs in buildings [9,10].

Allethrin is an insecticide which is widely used as a mosquito
repellent in mosquito coil. It is noted that several hundred tonnes per
year of allethrin, prallethrin, bioallethrin, esbiothrin and other
pyrethroid are manufactured. These insecticides are used throughout
the world [11]. Allethrin can also act as dermal and respiratory
allergen. Direct skin contact with allethrin causes itching, burning and
tingling feeling. When inhaled, it may cause nausea, vomitting,
diarrhoea and asthma. It is especially dangerous for infants, young
children and pregnant women [12].

In Pune, Maharashtra, India due to serious diseases like dengue,
chickungunya many people are forced to use mosquito repellent in
gaseous form. Gaseous forms of mosquito repellent are common
source of dangerous indoor pollutant allethrin. In this paper, allethrin
absorption capacity of commonly occurring indoor plant Polyscia
fructicosais described and the quantitative data of research is
presented.

Methodology
The present research work is carried out at the Research Lab, Know

How Foundation, Pune, MS, India. Polyscia fructicosa (Ming
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than 90% of their time inside close spaces, where levels of many

 plants were established in potting media having composition of vermi compost, enricher ,



Aralia) a commonly cultivated species is chosen as the test plant
(Figure 1).



Level of pollution High Low

HCHO 0.887 mg/m3 0.019

TVOC 9.999 mg/m3 0.173

PM 2.5 999 µg/m3 023

PM 10 999 µg/m3 025



Figure 4: Chromatogram on G C M S for first set of Polyscia
fructicosa.



consortium of Sphingomonas. In similar work it is shown that
Allethrin could be transformed by Acidomonas sp. (Gram negative
bacteria) to products that are low molecular weight, which could then
be more efficiently absorbed and translocated by plants. Thus, a
combination of bio- and phyto-remediation in the immediate vicinity
of the plant root mass (rhizosphere) could enhance the degradation
process of allethrin [16]. Researchers reviewed the state of art of
vegetation systems and their effect on the Indoor Environmental
Quality (IEQ), based on scientific studies from the past 30 years.
Several studies have indicated that green systems may improve indoor
air quality and that they have different pathways for pollutant removal
of VOCs. The plant root zone in potted plants may be an effective area
for removing VOCs under controlled conditions [17]. Sphingomonas,
a group of gram negative bacteria added in the potting mixture has
helped the plant to absorb pollutants in our research. Scientists isolated
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