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Medan, 13 September 2018
Dear Prof. Dr. Ir. Y. Budi Widianarko, M.Sc, Inneke Hantoro, STP, M.Sc, Dr. A. Rika Pratiwi, M.Si
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Indonesia is the 2nd largest contributor of plastic waste
dumped into the sea, 0.48 – 12.9 MMT/year.

(Jambeck et al., 2015)

4 rivers in Indonesia (Brantas, Bengawan Solo, Serayu, and
Progo) are grouped in the top 20 rivers causing the highest
pollution of plastic waste in the world.

(Lebreton et al., 2017)

The level of plastic pollution seems alarming, but the studies on microplastics in Indonesia is
still very limited.

INTRODUCTION



Plastic waste can be degraded and fragmented to be
MICROPLASTICS, due to UV, abrasion, etc.

http://www.mongabay.co.i
d

NOAA Marine
Debris

Microplastic: plastic
particle with size < 5 mm



RISK of ingestion
in marine ecosystem

Macroplastic whale, seal, dolphin, turtle & bird

Mesoplastic bird, fish & invertebrate

Microplastic fish, invertebrate & other filter feeders

Nanoplastic invertebrate & other filter feeders

GESAMP (2015)



3 food safety risks
1. microplastics as carrier for toxic chemicals

2. chemical components of plastics can be released and adsorbed by tissues

3. microplastics & nanoplastics can directly enter animal tissues



THE AIM OF RESEARCH

To identify and quantify the occurence of microplastic contaminant in
blood cockles (Anadara granosa) and green mussels (Perna viridis)

collected from several traditional markets in Semarang.



MATERIALS & METHODS
Samples:

• Blood cockles (Anadara granosa)

• Green mussles (Perna viridis)



SAMPLING LOCATION

LOCATION:
A. Karang Ayu market
B. Bulu market
C. Peterongan market

SAMPLING:
• 3 kg of green mussels

and 3 kg of blood cockles
were collected from each
market

• 30 muscles/cockles with
similar size were taken as
replicates from each
market

A
B

C



Microplastics analysisSample
preparation*

• Measuring the shell
length and weight

• Dissection the
edible tissue

Alkaline
digestion

• KOH 10% (1:10
w/w), 40oC for 2-3
days

Isolation of
MPs using

saturated salt
solution

• 4.4 M NaI solution
• The isolation step was

repated 3x

Filtration

Identification &
quantification using

microscope

Karami et al. (2017)



RESULTS

PSM*: particle suspected as microplastic

The PSM (particles/ organism) in bivalves from
markets in Semarang

The proportion of bivalves contaminated with PSM

The average PSM concentration of cockles is 18
particles/organism and green mussels is 11

particles/organism



The PSM (particles/ organism) in blood cockles based on the shape



The shape of PSM found in blood cockles collected from traditional market in Semarang
(a) fragment, (b) film, (c) pellet, (d) fibre

(a) (b) (c) (d)

Karang Ayu market

Peterongan market

Bulu market



The PSM (particles/ organism) in green mussels based on the shape



Karang Ayu market

Peterongan market

Bulu market

The shape of PSM found in green mussels collected from traditional market in Semarang
(a) fragment, (b) film, (c) sphere, (d) fibre

(a) (b) (c) (d)



The proportion of PSM (%)  based on size group in cockles from different markets



The proportion of PSM (%) based on size group in green mussels from different markets



Toxicity ?

INGESTION

Confined to the gut
lumen?

Translocation across the
gut barrier?

OR

Exposure microplastics to
internal organs & tissues

Microplastics 0.1 –
150 µm

(Bouwmeester et al. 2015)



CONCLUSION

• All blood cockle and green mussel samples taken from
Karang Ayu, Peterongan and Bulu markets are positively
contaminated by PSM.

• The average of PSM found in cockles and green mussels
are 18 particles/organism and 11 particles/organism
respectively.

• Different shapes of PSM are found both in cockles and
green mussels, including fragment, film, sphere, pellet,
and fibre.

• The size of PSM found in cockles is mostly in the range
of 20 – 50 micrometer, while in green mussels the
mostly found size of PSM is <20 micrometer.
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