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Plastics and Common Uses i | TEXAS AsM
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Polyethylene (PE):
;,\ "

GALVESTON CAMPUS.

Polyvinyl chloride (PVC): Polyurethane (PU):

- MPlastic bags AVC pipes and fittings 5 Aroam cushions and mattresses
g Bottles for milk or detergent Avinyl flooring -,¥1~L, 2 fcar seats

v/ Aood packaging Alectrical cables W Ansulation panels

L

_leﬁrgpgeze_(P_P):— _______ Polyamide N6 (PX):_ _________ P amizthlenethacrylate) (PMMA):
» )
\ A-ood containers 4

~©  Bottle caps
APackaging materials

ANylon stockings — . Mlexiglass and acrylic sheets

Aishing lines I~ | Aaquariums
Aroothbrush bristles w ASignage

Nylon-66 (N66): Polyethylene terephthalate (PET):

ﬁDlsposabIe cutlery
Astyrofoam packaging
Ansulation materials

Arextile fibers
ASports equipment <
Anirbags

- MBeverage bottles
4 Kood containers
KCarpet fibers

Polycarbonate (PC): Acrylonitrile butadiene styrene (ABS):

Aires Ayeglass lenses e A ego bricks
AShoe soles ASafety goggles MProtective headgear
ARubber hoses -

Anater bottles AComputer keyboard keys
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Most plastics In
the ocean are
very small and
easily ingested
by organisms



ABRASIVE MEDIA
USED IN INDUSTRY

How Microplastics Are Generated T | TEXAS A&
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MEDICAL APPLICATIONS
XD GALVESTON CAMPUS.
CONSUMER PRODUCTS ‘
HANDLING DURING
MANUFACTURING OR
MAINTENANCE
INDOOR PARTICULATE EMISSIONS P 4 '
@) PROCESSING INDUSTRY
FRAGMENTING BY ‘ ) )
PHYSICAL AND )
CHEMICAL WEATHERING , ) ABRASIVE MEDIA USED AT SEA OR COASTAL ZONE
)
= -
i 1
H FEE dreewr COATING OR MAINTENANCE OF PLASTIC
s O ] Oz g dzirer PAINTED SURFACES AT SHIPYARDS OR AT SEA
| EE rr ? ?- L E"." ":EE r

] )

FRAGMENTING BY PHYSICAL
AND CHEMICAL WEATHERING

@)

TRANSPORTATION

o i BN .
REMOBILIZATION OF PLASTIC
POLLUTED SEDIMENTS OR SOILS

URBAN AND TRANSPORT
INFRASTRUCTURE

INTENTIONAL SHREDDI;E

AND FRAGMENTING PLASTIC

BIOLOGICAL FRAGMENTATION
of plastic debris at sea

Primary source

(Human activities)
MARITTIME SECTOR

Secondary source
(Natural processes)




How Plastics Enter the Food Web fT: | TEXAS AsM
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- y Sea birds

Less dense
microplastics

= floating on

= surface water

i [T

Annelids "
S Marine mammals

Microplastics in D
beach sediments / Pelagic fish

"’c
-
\’\

\cc

\. Resuspended
Bivalves ‘{roplastlcs

Demersal
V fish

Holothurians

Z\ooplankton el

microplastics
sinking

Mesopelagic fish

N
Hl-ﬁ-_,,Crus pcans

Microplastics in
benthic
sediments

Sources: Lusher, A., Microplastics in the Marine Environment: Distribution, Interactions and Effects, in Bergmann, M., et al., Marine Anthropogenic Litter, 2015
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Why does it matter?

A Plastic degradation takes
over 500 years

A Plastic is a principial
threat to biological life

A Bioaccumulation in
organisms that humans
consume

A Direct environmental and
human health concerns




Modes of Uptake

Active uptake

Confusion with
food

Passive upth

Accidental ingestion
(while feeding/drinking)

Transfer with the
Food chain

Ingestion of plastic particles
« From plastic particles-containing food
« From plastic particles-containing drinks
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Inhalation of airborne plastic particles
« Indoor from synthetic textiles

+ Outdoor from contaminated aerosol from ocean waves, airborn fertilizer
particles from drief wastewater treatments, or atmospheric fallout

Tm

Skin contact of plastic particles
+ From plastic particles-containing water

&
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Nanoplastic,” * .«
particles *,+*

Microplastic
particle
o Coronated L ]
.

=  nanoplastic
particles H
>:< LUMEN
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g
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CAPILLARY

To

[‘ \ pulmonary . pulmonary
brcblast : vein

particles « -

e .
ALVEOLUS

CAPILLARY

Factors that affect the absorption of plastic particles in the lungs:
+ Hydrophobicity * Surrounding protein coronas
+ Surface charge * Particle size

« Surface functionalization

Nnnoplnsﬁc.-_',' .

particles %" \

iy v
_— Weakened
skin barrier

Rec blcog cel

CAPILLARY

+ From plastic particles-containing health and beauty products
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Biological Effects UNTVERSITY
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Oxldatlve
| Antlokldants

Inhibition
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Histological s
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BAYTOWN

SE088 Research Objective:

BAYOU

TRINITY BAY

Quantify the body burden and investigate the trend of plastic
accumulation in gulf menhaden/bay anchovies (Clupeiformes), striped
GALVESTON BAY mullet (Mugiliformes) and sand/spotted sea trout (Acanthuriformes)

over the last 60+ years in Galveston Bay Estuary System.
EAST BAY

P Hypotheses:

BOLIVAR
PENINSULA

TEXAS CITY H,: Body burden of plastics will increase over time in all three species
GULF OF MEXICO of fish in this StUdy.

GALVESTON H,: Microplastics become detectable in the environment in GBES
fishes ~ 1970.

T cawvesTon H,: Body burden of plastics will be influenced by feeding mode and
trophic level.

BAYOU

H,: Trend of plastic body burden in these fish will correlate with global
CHARIS TN s plastic production.
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Gulf Menhaden: Striped Mullet: Spotted Se Trout:

A Filter feeder / small prey A Filter and suction feeder A Suction feeder / larger prey
A Base of marine food webs A One of the most abundant and A Higher trophic level

preyed upon fish
A Support some of the largest A On our dinner plate

processing industries in the
USA - > $170 million in 2016

Texas Parks and Wil dlife Departmentos | i st of Species
species which prey on Clupeiformes and Mugiliformes (e.g. blue fin tuna, red snapper and black tip sharks)
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Methods: Research Design
GALVESTON CAMPUS.

A Samples were chosen from the TAMU Biodiversity Research & Teaching Collections
based on size, year and location

A Limited availably of individuals, dates and sizes constrained the study
A Samples collected between 1958 and 2021
A Body masses and length ranging between 5-30g and 2-20cm

A Usable Sample Size : Trout - N =27
Mullet - N=24

Menhaden - N =23

A Collected and ran >40 individuals from each
species, but sampl es olIg
not digestible and therefore not quantifiable
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Sample Collection:

TAMU Biodiversity Research &
Teaching Collections: College
Station

The geographic coverage of
specimens in the Collection of
Fishes includes 71 countries, and
all 7 continents.

The Collection of Fishes contains
over 875,697 individuals.




Methodology A | s
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0.02 g dry weight tissue Protein digestion

)

J

|

40°C Temperature
24 hr digestion

1 mL of Pez
| (0.06 g pancreatin/
?. mL of Tris buffer, pH 8)

>

Pyrolysis cup

Vacuum filtration

( Quartz wool 7

(4 pm) /
\ cacos )}/ Filter solution over 0.7 pm

| Liesng / filter (GF/F)
== I\ Filter |
+— | (0.7pm)
|

|

\ Dry filter

ISTD 36°C, 24 hr
Py-GCMS (404L PFS)

Triple Quad
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Methods: Muscle Digestion Process
GALVESTON CAMPUS.

Filtered Enzyme -+ Muscle Tissue — Digested Muscle Slurry
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Pyrolyzer

Multi-Shot Pyrolyzer
EGA /PY-3030D

Carrier gas (He)

< ] 11l 1

Splitvent | [ " 1
Gm -1 <
—_ ) .
L Separatlorl column
MS GC
F F 1)
LJ_LL LL;J\J; \6@9\
Mass spectrum Pyrogram Library / data book

(Total ion chromatogram)
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Methods: Products of Pyrolysis Products of PVC

A{rom) — @ © “

PVC benzene  chlorobenzene  1-methylnaphthalene
Poly(vinyl chloride) m/z 78 m/z 112 m/z 142
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Pyrolyzer

Multi-Shot Pyrolyzer
EGA /PY-3030D

Carrier gas (He)

1
4=

Splitvent || ( "

-

(r M
= Separation column

N
MS GC
F F 1)
&
‘ \ i I ‘ ‘ | @
Mass spectrum Pyrogram Library / data book

(Total ion chromatogram)



Nanograms
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PE

N66 PMMA PA

PP

Method Limits of Detection:
Plastics are detectable at > 0.4 ng

PVC

PC

ABS

PET

PUR SBR

PS
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Relative Abundance
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Methods: Standard and Trout Chromatogram

12 Plastics of Interest

I

GALVESTON CAMPUS.

Spotted Sea-trout
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Relative Abundance (%)
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Results: Relative Abundance

mPE mN66 m PMMA

m PA

m PP

m P\V/C

mPC = ABS mPET

Gulf Menhaden

Mullet

m PUR
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GALVESTON CAMPUS.

mBR mPS

Trout
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Relative Abundance (%)
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Results : Environmental vs Biological Abundance U e
GALVESTON CAMPUS.

N66 EPMMA EBPA EPP mPVC mPC " ABS WMPET mPUR ESBR HEPS

NG66

NG66

Surface water Mullet Oyster
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Mean Plastic Concentration micrograms/gram

Results: Gulf Menhaden Historic Plastic Burden
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GALVESTON CAMPUS.

n=2>5
N =23



Mean Plastic Concentration micrograms/gram
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Results: Spotted Sea Trout Historic Plastic Burden
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Mean Plastic Concentration micrograms/gram
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Results: Spotted Sea Trout Historic Plastic Burden
GALVESTON CAMPUS.
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Mean Plastic Concentration micrograms/gram
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Results: Striped Mullet Historic Plastic Burden
GALVESTON CAMPUS.
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Discussion
GALVESTON CAMPUS.

A Incgeasing trend in plastics found in all 3 Orders of fish
Hypothesis is supported

A Microplastics were detected in the environment in GBES fishes as far back 1970
(D Collecting these data prior to 1958 is difficult and not feasible on a large scale
(D Hypothesis is supported

A Relative abundance of plastics in this study seem to be independent of trophic level and
feeding mode in GBES fishes
Hypothesis is not supported

A Body burden of all plastics exponentially increases over time in the Galveston Bay Estuary
System in these fish
(D Hypothesis that trend of plastic accumulation follows the global production of plastics is
supported

1960 — > 2021
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Conclusions GALVESTON CAMPUS.

A Importance of investigating the past to understand the present to determine potential for
environmental risks.

A Importance of collections like the Biodiversity Research and Teaching Collections in
College Station

A This method is novel and allows the sensitive measurement of plastic in many complex
matrices.

A The environmental and biological concentrations this methods produces grants a pivotal
start point for toxicological studies and modeling plastic transport investigate how body
burden and environmental exposure effects biological life.
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Questions? GALVESTON CAMPUS.




