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Po Leung Kuk Tong Nai Kan Junior

Kelvin Fung, Hugo Lam,

R

Introduction

Plastic problem

In recent years, the world's population is generating more plastic waste than ever. Plastics
‘and their by-products form a high percentage of solid waste in our dities, oceans and
waterways. According to the Environmental Protection Department (EPD), Hong Kong
landils is taking in on average over 10,000 tones of municipal solid waste daily. More than
20% s plastic waste, weighing as much as 90 double-decker buses[1][3].

Each person in Hong Kong produces 300 g of plastic waste per day[3]. Plastic products
need a lot of time to decompose. For example, a plastic straw need 200 years and a plastic
bottle need 450 years. The estimated time to naturally decompose polystyrene is about 500
years. Polystyrene containers are generally non-biodegradable. Getting rid of polystyrene
by burning can release a large amount of carbon monoxide along with styrene and other
toxic chemical compounds which cause damage to the environment and hazard to our
health,

How can we solve the problem?

As plastic contains harmful chemicals, plastic waste has the greatest potential to harm the
environment, wildife and human beings. The solution to solve this problem is o use less,
recycle and reduce. But s there another way to solve this problem? This is why we decided
to investigate ways to tackle this environmental problem and see whether they can
decompose plastic successfully. Based on a review of relevant litrature, we decided to
investigate the possibility of using worms to biodegrade plastic.

The use of worm to degrade plastic is to upkeep the worm/beetle population and let them
reproduce new generations through their natural life cycle for continuous supply of the
worms (Figure 1).

Figure 1 Lie cycle of worms[2]
Aims

1. To investigate ility of using sup 10 biodegr »
2. To study the plastic metabolite (excrement) afer ingestion using FT-IR
3. To study the microbe DNA profile among different treatment groups

Methods

Superworms (Zophobas morio) were used in the experiment. One control and two

treatment groups with polysytrene (PS) and polyethylene (PE) in 4 replicates with 10

worms were conducted in this experiment. The control group was fed with apple and the

two treatment groups were fed with polystyrene and polyethylene respectively.

1.Worm were starved for three days before the experiment.

2Ten worms were weighed and placed into a 250ml beaker. Three replicates were
used in control and the two treatment groups. Total of 3 groups (Control, PS, PE) of
experiments were conducted under similar laboratory conditions.

The control group was fed with apple and the PS and PE groups were fed with

polystyrene (Styrofoam) and polyethylene (plastic wrap) respectively.

4Worm samples were weighed every Monday, Wednesday and Friday, removing
excrement in the container and the excrement were collected for analysis.

5 Plastic bags, PS or PVC were replaced into the container if the amount were running
low.

6.The number of worm metamorphosis to beetles were recorded

7.After 30 days, gut microbial community from control, PE and PS group were isolated,
extracted and analysed.

ARy
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ity bl
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Figure 2 Control, polystyrene and polyethylene treatment groups.

econdar -
= {L@ J
Sam Chan,Nicholas Ng oy

Biodegradation of polyethylene and polystyrene

using Superworms

lle ge

Results

Plastic consumption by worms
After calculation, we find out that each worm can eat 0.74mg of polyethylene and 0.52mg
of polystyrene per day.

Figure 3 Total amount of plastic consumed ~Figure 4. Plastic consumption per worm in
by worms in the two treatment groups. (PB-  two treatment groups (PB-polyethylene, PC-
PC

Characterization of plastic degradation within egested frass.

Without sample preparation, Attenuated Total Reflection (ATR) accessory was used
(Instrument: PerkinElmer Frontier FT-IR spectrometer) to analyze the samples.

Figure 5 FT-IR spectrum of polystyrene Figure 6 FT-IR spectrum of polyethylene
(styrofoam). (plastic wrap).
———

Figure 7 FT-R spectrum of plastic wrap (polyethylene),
styrofoam, control group frass, styrofoam feeding frass and
plastic wrap feeding frass.

Metagenomic analysis of microbe DNA profile (in progress).

Conclusion and Way Forward

The experimental results reveal man superworms can successfully decompose plastic wraps
and Styrofoam. Many countries in the world were hard hit with the pandemic COVID-19 in
2020, resulting in- millions of e being disposed of after use. This generated
enormous plastic waste, causing serious pollution. Most face masks contain plastic and are
not self-degradable. Our next target is to study the possible use of worms to decompose
surgical face masks to help reduce plastic waste globally and reproduce the worms.
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* 3-day biotechnology programme for primary
school students

 Parent-child STEAM Workshop for primary
parents and students

* Biotechnology workshop for primary school
teachers
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