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Abstract—People usually spent about 90% of 

their time indoors, which are probably more 

polluted compared to outer environment. High 

levels of volatile organic compounds (VOCs) are 

known as the cause of sick building syndrome. 

With improvement of standard of living air 

conditioning are widely being used. Release of 

Benzene from AC is a major problem for health. 

It is common phenomenon in cars. Benzene in 

air exists predominately in the vapor phase. 

Health problems associated with air-

conditioning systems and indoor air quality 

appear more frequently. Benzene results in 

hematotoxic, immunotoxic, genetotoxic and 

carcinogenetic effects on humans.. The aim of 

the current investigation was to compare VOC 

removal rates among seven internationally used 

interior potted-plant species, using benzene as 

the model contaminant. Studies are designed to 

determine the effects of some plants to improve 

the quality of the environmental air. Plants affect 

the levels of VOCs in indoor environments, thus 

they represent a potential green solution for 

improving indoor air quality that at the same 

time can improve human health. There is also a 

Cancer risk if exposed to benzene for longer 

duration and hence there is need to evaluate the 

risk factors and also the VOC removal 

procedures.The study intends to closely observe 

the various plant species that can be used to 

reduce the risk factors by using Bioinformatics 

approaches. Focusing on pathways of VOC 

removal by the plants and factors affecting the 

efficiency and rate of VOC removal by plants in 

a bioinformatics approach can find a better 

alternative solution than the current 

methods.Advancements in Bioinformatics 

approaches can help to identify the genes, 

proteins and their role in degradation in VOC 

and hence providing the efficient alternative 

solution for the risk of VOC. 
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I.  INTRODUCTION  

Indoor air quality has become a major issue in 

recent years. People spend most of their time inside 

the buildings such as factories, offices and houses 

(indoor). Probably more than outside air the indoor 

is polluted [1-3]. Important pollutants of indoor air 

are Volatile organic compounds (VOCs) [4]. 

Factors such as exposure to volatile 

organiccompounds, thermal comfort and noise in 

the indoor environment have been identified as 

stressors that can cause both short- and long-term 

effects on humans [5]. A building related illness or 

sick building syndrome are known to be caused on 

high level exposure to VOCs [6].The emission of a 

chemical from acertain material depends on the 

concentration of thechemical in the material, the 

concentration of the chemical in the room holding 

the material, the room air exchange rate, and the 

total surface area of the material compared to the 

volume of air in the room [7]. 

Inhalation accounts for more than 95–99% 

of the benzene exposure of the general population, 

whereas intake from food and water consumption is 

minimal. Benzene also known as benzolis a 

colorless liquid with a sweet odor. Most people can 

begin to smell benzene in air at approximately 60 

parts of benzene per million parts of air and 

recognize it as benzene at 100 ppm. One part per 

million is approximately equal to one drop in 40 

gallon. In European cities, a trend has been 

observed of increasing indoor concentrations from 

north to south. Studies carried out in Asian cities 

have found much higher indoor benzene 

concentrations than those reported from cities in the 

developed world. After entry into the human 

organism, benzene is distributed throughout the 

body and owing to its lipophilic nature, accumulates 

preferentially in fat-rich tissues, especially fat and 

bone marrow. In humans,brief exposure (5-10 

minutes) to very high levels can result in death and 

lower levels (700-3000) ppm. Benzene crosses the 

blood– brain barrier and the placenta and can be 

found in the brain and umbilical cord blood in 

quantities greater than or equal to those present in 

maternal blood [8-9].Benzene has been known to 

cause irritation in eyes and skin. Evidence also 

exists that benzene may contribute in chromosomal 

aberrations and leukemia in humans. Continuous 

exposure of skin to benzene will cause drying, 

inflammation, dermatitis and blistering. Acute 

inhalation of high levels of benzene has been 

reported to cause dizziness, weakness, euphoria, 

headache, nausea, blurred vision, respiratory 

diseases, tremors, irregular heartbeat, liver and 

kidney damage, paralysis and unconsciousness 

[10].OSHA(Occupational Safety and Health 

Administration) regulates levels of benzene in 

workplace.The maximum allowable amount of 

benzene in the workroom air during an *-hour 

workday, 40-hour workweek is 1ppm[11]. Air 

purifiers are introduced to control the benzene in 

air.IQAir GC Multi gas air purifier is the best air 

purifier for controlling Benzene fumes that may be 

continuously reintroduced into rooms. Benzene will 

pass right through HEPA filters which catch the 

tiniest of particulates. But plants are natural air 

purifiers which absorb more than one toxic 

pollutant [12].An article given by NASA scientists 

boosted our interest in house plants which are 

having very good property of absorbing potentially 

harmful gases. They clean the air inside modern 

buildings. To combat Sick building Syndrome a 

Sophisticated pollution absorbing device: the 

common indoor plant may help in natural way. 

Research done by NASA on indoor plants found 

that living plants are very much efficient at 

absorbing contaminants in air that some will soon 

be launched into space as part of biological life 

support system.Some of the plants effective in 

removing benzene from air are Bamboo Palm, 
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Chinese evergreen, English Ivy, Marginata, Peace 

Lily etc.The champion plants in removing benzene 

appeared are ivy, gerbera daisies, pot mums, peace 

lily, bamboo palm, and Mother-in-law's Tongue 

[13]. 

 

Table 1: Absorptionof Benzene by various 

plants 

Plant Name Percentage of Benzene 

Absorbed 

English Ivy removes  90% 

peace lily  80% 

Mother-in-law's Tongue  53% 

 

Hence it is important to understand the 

mechanism by studying the genome and functions of 

related proteins in plant which is responsible for this 

absorbing mechanism.Theseplants not only make 

your office or house a more pleasant place, but also 

they will increase air quality, making you feel better 

and perform/work better [14]. 

 

 

II. APPLICATION OF BIOINFORMATICS 

Bioinformatics, when applied to environmental 

biology, helps to enhance the understanding the 

complete function and mechanism of microbes 

when interacted with the environment and thus help 

the researchers in providing better solutions to 

environmental problems.Bioinformatics is a branch 

of science that deals with connecting, managing and 

analysis of complex biological information with the 

help of information technology. 

 

A small study was performed to look for the 

proteins that actively take part in degradation of 

volatile compounds and also to identify genes 

responsible for absorption characters of plants 

All the data was collected online and using various 

tools the process is analysed. 

The complete procedure is described below: 

1. Plants that are actively involved in benzene 

absorption are selectedby extensive literature 

survey. 

2. The list of proteins and genes identified for 

particular plants are listed out using taxonomy 

browser in NCBI 

3. Protein of interest are selected and protein’s 

complete information is obtained from Uniprot. 

4. Information like protein name, gene name, length 

of gene annotation, gene ontology, protein families 

are obtained for the selected plants Ficus benjamina 

and Gerbera hybrid and are reported in Table 1. 

 

 

 

 

 

 

 

 

III. RESULTS AND DISCUSSION 
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Varieties of plants and associated micro flora with 

enhanced air-cleaning capacities, while continuing 

to make an important contribution to improve the 

psychological comfort of the indoor environment.It 

had been observed that the various indoor plants 

have Benzene absorption capacity and hence we 

applied bioinformatics study and identified genes 

and proteins  for plants Ficus Benjamin(weeping 

fig), Hedera helix(English Ivy), Sansevieria 

trifasciata(Mother-in-law's Tongue) providing 

evidence the to plants with similar genes and 

functions  that responsible for effective removal of  

the VOC compounds particularly Benzene 

compounds.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 5 

Entry Entry 

Name 

Protein 

Name 

Gene 

Name 

Organism Length 

Gene  

Name 

Annota

tion 

GO GO ID Protein 

families 

I2D2V

1 

 

I2D2V1_

FICBN 

Maturase 

K 

matK Ficusbenjami

na (Weeping 

fig) 

(Ficusnitida) 

265 chloroplast;  

mRNA 

processing 

GO:0009

507; 

GO:0006

397 

Intron 

maturase 

2 family, 

MatK 

subfamil

y 

I2D397 I2D397_F

ICBN 

 

Ribulose

bisphosp

hate 

carboxyl

ase 

rbcl Ficusbenjami

na (Weeping 

fig) 

(Ficusnitida) 

233 chloroplast; 

magnesium; 

monooxygenas

e activity; 

 ribulose-

bisphosphate 

carboxylase 

activity 

;reductive 

pentose-

phosphate 

cycle 

GO:0009

507; 

GO:0000

287; 

GO:0004

497; 

GO:0019

253; 

GO:0016

984 

RuBisC

O large 

chain 

family 

I0B0U

8 

I0B0U8_

FICBN 

Glyceral

dehyde 

3-

phosphat

e 

dehydrog

... 

G3pdh Ficusbenjami

na (Weeping 

fig) 

(Ficusnitida) 

123 oxidoreductase 

activity, acting 

on the 

aldehyde or 

oxo group of 

donors, NAD 

or NADP as 

acceptor 

GO:0016

620 

Glyceral

dehyde-

3-

phosphat

e 

dehydrog

enase 

family 

I2D507 I2D507_F

ICBN 

PSII K 

protein 

psbK Ficusbenjami

na (Weeping 

fig) 

(Ficusnitida) 

8 chloroplast GO:0009

507 

 

B7ZF4

6 

B7ZF46_

GERHY 

Chalcone 

synthase 

gchs4 Gerbera 

hybrida 

(Daisy) 

389 transferase 

activity, 

transferring 

acyl groups 

other than 

amino-acyl 

groups; 

biosynthetic 

process 

GO:0009

058;GO:

0016747 

Chalcone

/stilbene 

synthese

s family 

P51105 DFRA_G

ERHY 

Dihydrof

lavonol-

4-

DFR Gerbera 

hybrida 

(Daisy) 

366 coenzyme 

binding;dihydr

okaempferol 4-

GO:0009

718;GO:

0050662;

NAD(P)-

depende

nt 

http://www.uniprot.org/uniprot/P51105
http://www.uniprot.org/taxonomy/18101
http://www.uniprot.org/taxonomy/18101
http://www.uniprot.org/taxonomy/18101
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0050662
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0050662
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0045552
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0045552
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0045552
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0045552
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0009718
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0009718
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0050662
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0050662
http://www.ebi.ac.uk/QuickGO/GTerm?id=GO:0050662
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
http://www.uniprot.org/uniprot/?query=family:%22NAD(P)-dependent+epimerase/dehydratase+family,+Dihydroflavonol-4-reductase+subfamily%22
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