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Plastic in the environment S N/

PLASTICS

Plastic products are i IN THE

indispensable for daily life

A

MICROPLA

Excessive use and poorly

controlled discharge

Massive contamination of

ecosystems

Sources, pathways and impacts of plastic in the ocean 2
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Bioplastics W AVAV/)

Either bio-based, biodegradable
or both Bio-b:—.;sed

Bioplastics Bioplastics

| e.g. bio-based e.g. PLA, PBS,
] PE, PET, PA PHVB
[ Non-
E biodegradable -~ Biodegradable
g Conventional Bioplastics

' 1 Plastics

- \"4 a.
de%’:az:ble ISLTIMA E e.g. PE, PET, PP e.g. PBAT, PCL

SOIL =

c FOSSIl-baSEd Source: European Bioplastics eV,

Bioplastic labels from different organisations ¢4
Material coordinate system of bioplastics P

Promising alternative to conventional
plastics
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Enzymatic Degradation of Bioplastics W AVAV/)

Degradation by hydrolytic enzymes

Hydrolytic cleavage of ester bonds WJ\’& W)‘\ \r‘

- Release of carboxylic end groups
Lactic acid

(acidification)
pH Stat Titration

Maintaining a constant pH by adding NaOH

Hydrolysis can be measured by the added

Titrator (TitroLine® 7000) with minichiller f

volume of NaOH
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Cancer pagurus

Highly active enzyme mixture in digestive fluids of

decapod crustaceans

—>Hydrolysis of bioplastics after ingestion?

Cancer pagurus ¢

Microplastic particles

Extraction of fluids from gastric
chamber
-> In-vitro degradability of bioplastics

with gastric fluids
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Extraction of gastric fluids with a PTFE-tube and syringe



pH Stat Titration e N/
. . . 10_
Hydrolysis of (bio)-plastics ~
30 mg plastic particles E 8
(<200 pm) in 10 mL seawater é 5-
100uL gastric fluid =
o 4
Seawater conditions ;z 2
I
15 °C, pH 8.2 . -
PMMA C- RP- SP- T- AMF-

3.2% salinity

PLA  PLA PBS PHBV PLA

Hydrolysis rates of different plastics with gastric fluids of C. pagurus
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AMFE-PLA Q N/

Bioplastic blend of
- Polylactic acid (PLA)
- Polybutylene adipate-co-terephtalate (PBAT)

Biodegradable muich film h

PBAT is hydrolyzed by Lipase (Herrera et al. 2002)

-> Lipolytic enzymes in gastric fluids of C. pagurus?
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Anion Exchange Chromatography

AN/

Separation of the proteins in the gastric fluids by charge

- 65 fractions of 1 mL each

A (280 nm) (mALr)

AV-AT  NEAY ANG-A4 NI-AGE ABANA NAS-AST AGZARD AeL-.
- 1600
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Chromatogram of the gastric fluids of C. pagurus

® 1(280 nm)
@ Conductivity
®::
fou
@ System Pressure
@ Sample Pump Flow Rate
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Enzyme Activity in the Fractions

AN/

Lipolytic activity in the gastric
fluid fractions?

Methylumbelliferyl (MUF)-
derivatives for esterase/lipase
activity

Enzyme activity (nmol-min")

Highest activities around
fractions 30, 37, 41 and 45
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Hydrolytic Potential of Gastric Fluid Fractions S AN/

Fractions with high lipolytic activity were vel

pooled

0.4

; il

41_47 0 5 10 15730 35%40 48\ 50 55 60 65
Fractio
Concentration via ultrafiltration £ 0

!

o

Fraction 29-32 Fraction 36-38 Fraction 41-47

- Fraction 29-32, Fraction 36-38, Fraction

Enzyme activity (nmol-min™)

-
N

-
o

Determining hydrolysis rates with pH Stat

Hydrolysis rate (nmol-min”")

o N RN D co
| L | |

—> All three pooled fraction hydrolyze AMF-
PLA
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Gel Electrophoresis (SDS-PAGE) Q AN/

Negative
Electrﬁode Load samples heré™y,

N

Buffer | %

Protein separation by molecular mass !'

Fraction 25 — Fraction 55

After separation: a5 : G
RN ?Srngj‘l' ipfbtéihs;\;\}i |

'Q. X

—> Soaking in fluorogenic substrate solution

An illustration of an

- Protein staining with Coomassie brilliant blue  aeraususedtorsos-pace. —~—oes. =i

SDS-Page setup !
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Gel Electrophoresis (SDS-PAGE) QY.VAV/,

Lipolytic activity around 45 kDA

Fraction 30 Fraction 45 Proteome Center Tuebingen

s ~250 kDa
S ~130 kDa
S ~100 kDa
S ~70 kDa

~250 kDa

~100 kDa
S ~70 kDa

Tryptic digestion of protein bands

High resolution mass spectrometry

- Sequences of peptide bonds

- ~15kDa
.
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Quantitative Proteomics Q AN/

Fraction 30

Fraction 45
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- Sequencing of C. pagurus midgut gland
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AN/

Thank you for your
attention!
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https://marinedebris.noaa.gov/images/plastics-ocean-infographic

https://www.spexsampleprep.com/6775freezermill-for-cryogenic-grinding

https://www.european-bioplastics.org/bioplastics/standards/labels/

https://apnews.com/article/lifestyle-composting-9f421243df6343a89407f423d37087cb

https://bio-fed.com/certifications/

Www.european-bioplastics.org
https://lizzieharper.co.uk/2013/04/pen-and-ink-techniques-colour/stippled-edible-crab-illustration-showing-pen-and-ink-techniques-with-colour-by-lizzie-harper/
https://www.indiamart.com/proddetail/biodegradable-mulch-film-16343454991.html

https://experiment.com/u/2WbQ0Q
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pH Profile of Esterase Activity

Enzyme activity (nmol-min™")

Enzyme activity (nmol-min™")
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=2 Inhibition by SDS




Effect of SDS on lipolytic activity

AN/

Enzyme activity (nmol-min”")

Enzyme activity (nmol-min™")
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