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The primary pollutants released into the atmosphere
consist of Pb, Zn, Fe, and Cd[1]. One of them, namely
Pb, can be harmful to plants, animals, and humans.
Smoke from gasoline fueled motor vehicles become the
sources of these pollutanin Indonesia [2] research has
been carried out which showed that several cities have
relatively high PM 2,5 and PM 10 of Pb levels.
Sampling locations in Surabaya, Jakarta and Tangerang
have the higher Pb concentrations compared to other
cities. From tle quality standards, the Pb levels normally

2 g/Nm3 within 24 hours [3]. Therefore efforts to ease
Pb levels in the air need to be done. Several research to
ease the Pb levels in the air have been carried out. One
of them is using plants Syzygium oleinadaWedelia
trilobata to absorb Pb [4] through a process of called
phytoremediation. Phytoremediation is environmentally
friendly technology in improving air pollution which is
costeffective and energgaving. In the
phytoremediation process, plant organteract with
microbes in the phyllosphere and rhizosphere to recover
polluted air [5]. The previous research [6] reported that
combination of microbes and leaves can ease air
pollutants, such as Pseudomonas putida with the leaves
of Azalea can decreasempounds of volatile organic
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[7], Burkholderia cepacia with the leaves of Yellow
Lupine plant can reduce toluene [8], also association of
Methylobacterium sp. with the leaves of Poplar plant for
xenobiotic compounds reduction [9].

Leaf surfaces are acknowledged to absorb
pollutants within big quantities of pollutanf&herefore,
phyllospherichacteria have a key role because they live
in it. Pollutants absorbed in plants mainly create big
flowering leaf endophytes. These phyllosphéacteria
can reduce pollutants through degradation,
transformation or sequestration. Furthermore, the
precipitation process causes pollutants to downflow into
the below soil plant then interact with the rhizosphere,
roots, and soil. This is the key radé plants in easing
pollution in the air, but the chlorophyll levels and
growth will impact because of this ability.

One of the plants that can be used for this, namely
T. aurea which is included in the Bignoniaceae family
[10]. This plant has shrubs wee habitus with a-50 m
height and depending on different species. Morphology
of leaves is complex or pairs crossed and h@dexaf
sheets.

Based on the importance of Pb involvement in the
air pollution and the prediction that T. aurean
decrease Pb levels in the air, it is important to investigate
the ability of this plant, so The purpose of this research



MATEC Web of Conference372 07001 (2022)
ICST-2022

https://doi.org/10.1051/matecconf/202237207001

were 1) to analyze the lead levels in T. aurea leaves, 2)
to analyze the chlorophyll levels in T. aurea leaves, 3) to
analyze thgrowth (leaf area).
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This research uses plants in Surabaya city and focuses
on passive bio monitoring. Sample of T. aurea were
carried out from 3 different roads, particularly JI Mayjen
Yono Suwoyo, JI HRMuhammad, and JI Hayam
Wuruk. The location selection is based on traffic level
and plants. The leaves of T. aurea, were carried out from
3 trees at each station. Leaves were taken from the base
at the number of 3 branches for each tree. After that, the
leaves will be used for some analysis
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2.2.1 Analysis of Pb

Measurement of leaves Pb level used Atomic
Absorption Spectrophotometry (AAS) Perkin Elmer
production Medtech, Waltham, Massachusetts, United
State. The first step is to weigtach sample of leaf as
much 2g. Next put in the furnace within 3 hours at a
temperature 800;C. Then, 2 ml of HNO3 and 10 mL or
demineralized water was added to the sample. After the
solution formed, next filtered the sample and used AAS
to analyze it. Led level was measured using the SNI
No. 06698945 of 2005 and calculated with below
formula:

Cy' = (Cy x VIW) x 1000

Description:

Cy' = lead levels in leaves (ug/g)

Cy = measured concentration (mg/L)

V = volume of dilution (L)

W = weight of leaf dry (g)

1000= conversion from mg to g

2.2.2 Analysis of Chlorophyill

Measurement of leaves chlorophyll level used
spectrophotometers  MAPADA 100D visible
production Shanghai Mapada Instruments Co., Ltd,
Shanghai, China. The first step is to weigh each sample
of leafas much 0.5 g then cut it into small pieces and
macerated with 50 ml of alcohol 96% until the color of
the leaf is dissolved. After the solution formed, then
filtered it. The chlorophyll level was measured based on
optical density using spectrophotometara/avelengths

of 665 and 649 nm.. Level of chlorophyll a, chlorophyll
b, and total chlorophyll were measured using the
Wintermans and de Mots formula [8]:

Chlorophylla =13.7 x OD 66%5.76 OD 649 (mg/l)
Chlorophyll b =25.8 x OD 64®7.7 OD 665 (md)
Total chlorophyll = 20.0 x OD 649 + 6.1 OD 665 (mg/l)

2.2.3 Leaf Area Analysis

Leaf area analysis was measured using Leaf Meter ADC
AM350. The first step is to put the leaf sample into the
meter area, next move the scanner while pressing the
scanner button and move it from the base to tip. When
the measurement was done then clicksttanner button
again and the result will appeare in the monitor.
Furthermore, record the measurement results.
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Data from this research including leaves of Pb levels,
leaves of chlorophyll levels, and leaf area at various
locations were anabed by Anova
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Research has been carried on T. aurea as an absorber of
Pb in the atmosphere and the results of the research are
presented below.

3.1.1 Pb levels in T. aurea leaves

The results of Anova and DuncanOs test of Pb levels
T. aurea leaves at various locations (Table 1) represent
that location affected the Pb levels in T. aurea leaves.
The Pb levels in T. aurea leaves, from high to low, were
the Pb levels in T. aurea leaves on Jl Mayjen Yono
Suwoyo, JI H.R Muhammad, theras no difference in

Pb levels in these two areas, followed by T. aurea leaves
in JI Hayam Wuruk.

Tabel 1. Analysis of Pb levels in T. Aurea leaves.
Average Pb Levels of Leaves on
Various Street in Surabaya City

Plant Leaves (mg/L)
1 2 3
IN IN |
56+"7(1r SKEVWIN S&VZIN SHTSIN
S$SZ+@ IP&IS@ S9$&4AZB
Description:

1 = Sampling location on Jalan Mayjend Yono Soewoyo
(with three repetition points)

2 = Sampling location on Jalan H.R Muhammad (with
three repetition points)

3 = Sampling location on Jalan Hayaiuruk (with
three repetition points)

The notations A, B, dan C are the code for the sampling
location

3.1.2 Chlorophyll levels in T. aurea leaves

The Anova result and DuncanOs test of chlorophyll
levels in T. aurea leaves at various locations (Table 2)
represent that the location affected the chlorophyll
levels in T. aurea leaves. The chlorophyll levels in T.
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aurea leaves, from low to high, were the chlorophyll
levels in T. aurea leaves on JI Mayjen Yono Suwoyo, JI
H.R Muhammad, there was no difference irocbphyll
levels in these two areas, followed by T. aurea leaves in
JI Hayam Wuruk.

Tabel 2. Analysis of total chlorophyll levels in T. Aurea
leaves.

Average Chlorophyll Levels of Leaves
on Various Street in Surabaya City

Sample Type
Plant Leaves (mg/L)
1 2 3
1N 1Nl 1N
56+7(1F +AV&TIN INVVVIN WBTA4IN
SV885! &wv4z8 SVZW@
Description:

1 = Sampling location on Jalan Mayjend Yono Soewoyo
(with three repetition points)

2 = Sampling location on Jalan H.R Muhammad (with
three repetition points)

3 = Sampling location on Jalan Hayam Wuruk (with
three repetition points)

The notations A, B, dan C are the code for the sampling
location

3.1.3 Analysis of Leaf area in T. aurea

The results of Anova analysis of the leaves area at T.
aurea at various locationable 3) showed that the
location did not affect the leaf area of T. aurea in three
street on JI Mayjen Yono Suwoyo, JI H.R Muhammad,
and Jl Hayam Wuruk there was no difference.

Tabel 3. Analysis of Leaf Area in T. aurea.

Sample Average of Leaf Area on Various Street
Type Plant in Surabaya City (cm?)
Leaves 1 5 3
N 1N +SIAI
56+"7(1r &THASIN  &THVVIN &VANV+SIN
8+\WH1V H$Z+ 71%88
Description:

1 = Sampling location on Jalan Mayjend Yono Soewoyo
(with three repetition points)
2 = Sampling location on Jalan H.R Muhammad (with
three repetition points)
3 = Sampling location on Jalan Hayam Wuruk (with
three repetition points)
The notations A, B, dan C are the code for the sampling
location

The results of data analysis showed thataurea
were able to absorb Pb. The location where T. aurea
grows affects the Pb levels in T. aurea leaves. The Pb
levels in T. aurea leaves, from high to low, were the Pb
levels in T. aurea leaves on JI Mayjen Yono Suwoyo, JI
H.R Muhammad, there was ddference in Pb levels in
these two areas, followed by T. aurea leaves in J| Hayam
Wuruk. Pb levels in these three areas have exceeded the
environmental quality standards. High levels of Pb
pollutants in the air can cause physiological changes that

can hhibit plant growth and even death. Metal (Pb) in
the air enters the leaves tissue bound by cell membranes,
mitochondria, and chloroplasts. Research [11] said that
metal (Pb) is one of the PM10 class pollutants with a
particle size of less than 10 um. Trea is a shrulree
habitus plant with a height of up to 3 meters; has a single
green leaf, oval in shape, leaf bones are fingered, the tip
is tapered, and has very thick leaves and trichomes. The
ability of T. aurea is considered as the most effective in
absorbing Pb because the leaf morphology supports and
is in line with previous research. Based on the previous
research, it is stated that if plants have trichome leaves
and rough surfaces they will be able to absorb pollutants
more optimally than plantwith smooth leaves and the
surface is slippery. High levels of Pb in plant tissues can
cause a decrease in leaf chlorophyll content [12]. The
capability of plants to absorb Pb in the air can decrease
the Pb levels in the air [13]. Physical and chemical
emvronmental factors such as temperature, soil
temperature, air humidity, soil moisture, soil pH, and
light intensity affect the absorption of Pb by plants.
Plants absorb Pb in the air in the way of passive
absorption. Pb enters through the stomata gajesett

the leaf tissue, and will converge between the palisade
or gaps in spongy tissue.

The results of data analysis of the chlorophyll levels
in T. aurea leaves at various locations showed that the
location affected the chlorophyll levels in T. aurea
leaves. The chlorophyll levels in T. aurea leaves, from
low to high, were the chlorophyll levels in T. aurea
leaves on JI Mayjen Yono Suwoyo, JI H.R Muhammad,
there was no difference in chloropyll levels in these two
areas, followed by chlorophyll levels of @urea leaves
in JI Hayam Wuruk. The results of the chlorophyll levels
analysis are in line with Pb levels. T. aurea on JI Mayjen
Yono Suwono and JI H.R Muhammad, where Pb levels
in T. aurea are relatively high compared to Pb levels in
T. aurea leaves odl Hayam Wuruk followed by low
chlorophyll levels in these two areas compared to
chloropyll levels on JI Hayam Wuruk. This shows that
the levels of Pb in tissue affect the levels of chlorophyll
in the leaves. The test results are in line with the research
of [14] and [4] which states that the increase in leaf
chlorophyll levels is directly proportional to the
decrease in pollution by Pb, so that leaf chlorophyll
levels can be an identification of the resistance of a plant
to air pollution by Pb. The mechani of plants dealing
with toxic environments is by way of amelioration with
removing ions from the circulation site using several
pathways, then tolerant in the cytoplasm. The
chloroplast structure formation is affected by Mg and Fe
mineral nutrients. Th@b entry in plants will influence
the number and volume of leaf chloroplast [15]. The
longer the leaves on plants are exposed to vehicle
exhaust emissions, the higher the Pb absorbed by the
leaves will cause disruption of the photosynthesis
process. Heavynetals will inhibit enzymes involved in
the dark reaction photosynthesis process [16]. High
levels of Pb in leaves can cause stomata size to shrink
and the number to decrease due to accumulation of Pb
in leaves [17]. The test results are different from
reearch that says plants that have the potential as
pollutant adsorbent can accumulate lead in large
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guantities without causing a decrease in chlorophyll in
the leaves and without poisoning in plants [18].

The results of Anova analysis of T. aurea leaf area
at various locations (Table 3) showed that the location
did not affect the leaf area. The leaf area of T. aurea in
three street on JI Mayjen Yono Suwoyo, JI H.R
Muhammad, and JI Hayam Wuruk had no difference.
The results of measuring the leaf area of Uitea
became an indication that this plant is resistant to Pb,

this is shown by the leaf area in the three areas there is

no difference. This means that in areas exposed to low
and high Pb, it has no effect on the leaf area. This
condition indicates that ¢hdecrease in chlorophyll in
the leaves can still be tolerated so that the plant
continues to grow and shows no change in leaf area. In
contrast, the research of [19] also said that the reduction
in chlorophyll levels also affected the leaf area. Low
chlorophyll levels cause the photosynthesis process to

be less effective, so that the leaf area will also decrease

due to the inhibition of the process of division and
elongation of leaf apical cells [20].

Conclusion for the research that the sampling
location affected the Pb and chlorophyll levels in the
leaves, while the location did not affect the leaf area of

T. aurea leaves. The results of this research indicate that
T. aurea can be used as a plant to absorb Pb pollutants

in the air.
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