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Abstract 
 

          Lead has multiple detrimental effects in developing children and pregnant women. It can cause behav-
ioral problems and decrease in IQ among children while complications may occur among pregnant women. 
This research is focused on two plants, Epipremnum aureum (money plant) and Bougainvillea spectabilis 
(bougainvillea), and their ability to sequester lead from air released by lead-based paint. The age of the plants 
(young or mature) and the type of plants were the factors used in the study. Each plant was placed inside a 
wooden compartment for seven days, where the interior surface was coated with lead-based paint. For base-
line reading, one gram of leaves was collected from each plant before each was placed inside the painted 
compartment. Leaf samples were collected after the plants were placed inside the painted wooden compart-
ments. The leaf samples were then subjected under atomic absorption spectroscopy to determine the amount 
of lead present. Results revealed that both Epipremnum aureum (money plant) and Bougainvillea spectabilis 
(bougainvillea) are capable of absorbing lead released in air from the lead-based paint coated compartments 
with differences at 2.4 ppm and 14 ppm; respectively. Statistical analysis showed that there were no signifi-
cant differences on the lead absorption abilities of Bougainvillea spectabilis and Epipremnum aureum based 
on age (P=0.44). However, there was a significant difference in their capacity to absorb lead released in air 
based on the type of plant (P=0.009). 
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Lead released in air is a public concern 
because it can inflict great damage to humans. 
When inhaled or ingested, it targets primarily the 
nervous system and its development. Lead poison-
ing can cause a number of ill effects to human 
health but it is more harmful to children especially 
in their neurological development. Lead is mainly 
sourced from vehicular emissions and in paints 
used to coat buildings (Juson, Martinez, and Ching, 
2015). 

Infrastructures are often painted for aes-
thetics as well as functionality to make areas 
brighter. There are many types of paints that are 
available in the market but the most marketable 
types of pigments are enamel paints. Lead com-
pounds are added to increase the opacity and dura-
bility of oil-based enamel paints as well as speed 
up the drying process. As lead-based pigments are 

inorganic, lead makes the paint resistant against 
ultraviolet (UV) rays and heat that are both im-
portant characteristics for paint applications 

(Weinberg and Clark, 2012). Although internation-
al standards dictate that the lead content of paints 
should not exceed 90 ppm (Kessler, 2014), still a 
good number of paints that are available in the mar-
ket have lead concentrations higher than the ac-
ceptable standard. As this is not strictly monitored 
by local and national authorities, this then poses a 
great risk of indoor lead poisoning (Calonzo et al., 
2013; Boraches et al., 2014). 

Plants have been explored in their capacity 
to remove heavy metals like lead from air. Bou-
gainvillea (Bougainvillea spectabilis) and money 
plant (Epipremnum aureum) are some of the spe-
cies explored for heavy metal phytoremediation in 
polluted air (Kulshreshtha, Rai, Mohanty, Roy, and 
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Sharma, 2008; Sharma, Srivastava, and Roy, 2005; 
Deepalakshmi, Ramakrishnaiah, H., Ramachandra, 
and Kumar, 2014). As reported by Dela Cruz and 
colleagues in 2013 and Juson et al. (2015), B. 
spectabilis can absorb large amount of lead from 
air. Other than lead, bougainvillea is also capable
of absorbing copper, zinc, and cadmium (Kumar,
Arumgam, Anandakumar, Balakrishnan, and Ra-
javel, 2012). Aside from bougainvillea, E. aureum 
can also be utilized to purify the air. Oyabu and 
colleagues in 2003  reported the plant’s ability to 
absorb lead released in air from engine exhaust. 
Both plants are common ornaments that are often 
utilized as both indoor and outdoor decorative 
plants. 

Given the potential of money plant and 
bougainvillea to remove heavy metals from air in-
cluding lead, this study was aimed at determining 
these plants’ potential to absorb lead released in the 
surrounding air from lead-based paints used in the 
interior walls of compartments.  

 
Materials and Methods 

 
Plant acquisition and exposure to paint 
 

Six pots of each B. spectabilis and E. au-
reum comprising of three young and three mature 
plants for each species were bought from Lorymar 
Gardens, Maligaya Village, Brgy. Catalunan Pe-
queno, Davao City and were transported to Catalu-
nan Grande for acclimatization and exposure to 
lead-based paint. The age of the plants was identi-
fied mainly through leaf coloration such that young 
leaves of both bougainvillea and money plants have 
lighter shade of green compared to mature leaves 
(Lim, 2014; Govaerts, 2015). Only plants without
diseased leaves were utilized in the study.  

Twelve compartments measuring 84 cm x 
56 cm were constructed from a plywood sheet. The 
interior of the compartments were coated with 500 
ml orange oil-based enamel paint. A potted plant 
was placed inside each box and was kept there for a 
week. Each compartment had four medium-sized 
holes drilled on the roof. Each hole measured 10 
cm in diameter. This is to ensure that sunlight can 
still enter. The holes also served as vents for water-
ing of plants. 

The specific setup of the experiment was as 
follows: three (3) compartments for young B. 
spectabilis and three (3) compartments for old B. 
spectabilis; three (3) compartments for young E. 
aureum and three (3) compartments for old E. au-
reum. All compartments were stationed in an area 

covered with interspaced stands of trees. The lead 
content of the surrounding air inside the compart-
ments, however, was not measured prior to placing 
the plants inside. 

 
Quantification of lead in the leaves of the test 
plants 
 
 The baseline lead content was determined 
using atomic absorption spectroscopy. A gram of 
leaf samples was taken from each pot of plant (total 
of 12 samples) prior to placing them inside the 
painted compartments. Another reading was taken 
after one week of exposure to determine the lead 
absorptive ability of each plant. Readings were tak-
en three times for each sample and average read-
ings were obtained.  

Lead was quantified from the leaves of 
each plant using flameless atomic absorption spec-
troscopy following procedures of Dela Cruz et al 
(2013) described earlier with slight modifications. 
Leaf samples of one gram per pot were obtained 
early in the morning, kept in a receptacle, and 
placed in a cold ice box for safety before they were 
transported to the laboratory. Immediately upon 
arrival in the laboratory, the leaves were oven-dried 
at 800C for 24 hours. After drying, 10 ml of mixed 
solution of nitric and hydrochloric acid (8 mL 
HNO3: 2 mL HCl) were added to the samples  
which were left  to submerge in the acidic solution 
for 2 hours at 2000C until the leaf fibers were di-
gested and only wet salts remained. Samples were 
then diluted to 50 ml with distilled water and fil-
tered using Whatman® 41 filter paper. The pro-
cessed samples were analyzed by a graphite tube 
atomizer. Obtained readings of lead content of the 
leaves of the plant samples were statistically tested 
using Mann-Whitney U test. 
 

Results and Discussion 
 

Volume of lead absorbed by the test plants 
 
 Previous studies (Oyabu, Takenaka, 
Wolverton, Onodera, and Nanto, 2003; Rascioa and 
Navari-Izzo, 2011) noted the ability of the leaves of 
both B. spectabilis and E. aureum to absorb lead 
from the surrounding air. The lead content of each 
plant before and after exposure to the painted com-
partments was determined through atomic absorp-
tion spectroscopy. After a week of exposure, the 
lead content of young B. spectabilis leaves in-
creased from -3.984 ppm to 18.55 ppm. Similarly, 
the lead content of the mature leaves of B. specta-
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bilis also increased from 8.89 ppm to 24.50 ppm 
after a week’s exposure. The young leaves of E. 
aureum also showed augmented concentration of 
lead in its leaves from 11.56 ppm to 13. 96 ppm. In 
contrast, the mature leaves of E. aureum exhibited 
reduced concentration of lead from 14.2 ppm to 
10.02 ppm after one week of exposure. 
 The mature bougainvillea leaves absorbed 
larger volume of lead compared to the younger 
leaves. Although, young plants may exhibit better 
heavy metal absorption abilities due to their higher 
physiological activities, mature plants that are big-
ger in size are able to take up more substantial vol-
ume of heavy metals (Tangahu et al., 2011). Also, 
mature leaves can accommodate higher volume of 
lead than young leaves since they are already an 
established organ and can therefore accommodate 
the physiological needs of the plant (Sharma and 
Dubey, 2005).   

On the other hand, the young leaves of E. 
aureum have higher metabolic rates. The higher 
volume of lead absorbed on young money plants 
could be attributed to more open stomata on the 
leaves than those of matured leaves as they come 
with fully developed edges (Goto, 2012).  

Unfortunately, the absorptive ability of the 
mature E. aureum plant leaves were not fully as-
sessed because the leaves were drenched with rain-
water as the compartments that contained the ma-
ture money plants were not fully shaded. Available 
lead in the air can be influenced by rainwater as 
lead may react with water and oxygen to form lead 
hydroxide (Tangahu et al., 2011). Moreover, it is 
possible that lead in the leaves may have leached 
out to react with rainwater and oxygen (Lopez, 
Meas, Gama, Borges, and Olguin, 2008). The 
amount of lead that leached was not measured in 
the study. Future studies should account for this to 
further validate the available lead in air that is not 
absorbed. 
 There appears to be no significant differ-
ence between the lead absorption abilities of B. 
spectabilis and E. aureum based on the age of the 
plants (Table 1). However, both plant species 
showed a significant difference in their abilities to 

absorb lead. Young plants are able to absorb higher 
amounts of lead than mature plants (Tangahu et al., 
2011). B. spectabilis absorbed larger amount of 
lead compared to E. aureum because it is a hyper-
accumulator (Shabala, 2012). Another factor that 
affected the lead uptake is the classification of 
plant – dicot or monocot. The study conducted by 
Sharma and Dubey in 2005 reported that dicots 
have more stomata compared to monocots thus en-
abling the dicot B. spectabilis to absorb more heavy 
metals like lead compared with the monocot E. au-
reum. The presence of lead as a stressor to plants 
can actually increase number of stomata in leaves 
as observed in soybean (Glycine max (L.) Merr.), 
another dicot plant (Chmielewska and Chwil, 
2005). However, actual counts of the stomates in 
both plants used in this study were not determined. 

The caveat of painting the compartment 
with fresh paint was that lead exposure might be 
too minimal. This is because lead in paint can only 
be released to the surrounding once the paint has 
peeled off. To ensure that lead was indeed circulat-
ing inside the compartment despite short exposure 
time, a single coating of the paint was applied to 
facilitate faster possible peeling off of the paint. 
Furthermore, plants need to have close contact with 
the lead-laden interior wall to increase the chance 
of absorbing lead released from the paint, thus this 
study opted to build  small wooden compartments 
to house each plant. 

Experimental set-up in the future should 
increase the exposure period to further establish the 
capacity of the plants to absorb lead from wall 
paints. Moreover, the volume of lead within the 
compartment prior to putting in the plants should 
also be quantified. This is to further asses if the 
lead absorbed by the plants is coming from the 
paint and not from the available lead in the air be-
fore the paint was applied.   
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Variable P value Decision Interpretation 

Type of Plant 0.009 Reject Ho Significant 

Age 0.44 Accept Ho Not Significant 

Table 1. Test for the significant difference of the lead absorption capacities of bougainvillea and money plant. 
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