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Message from the President

Thai Society of Toxicology

The 12 National Conference in Toxicology (NCT12) organized
by the Thai Society of Toxicology is during 15-16 September 2022. This
year the conference can be organized onsite as usually due the situation
of Covid 19 pandemic in the country is much better. However, we still
have to be cautious ourselves during the meeting. The theme of this year NCT12 is “Toxicology
and Safety Natural and Innovative Products”. The meeting aims to update the development and
regulatory situation of the natural and innovative products in Thailand and some countries,
particularly on the scientific evidences on the efficacy and safety of the products. The uses of the

products concerning the pandemic Covid 19 is also reviewed, such as cannabis, the effect of miss
uses will also mentioned. The role of toxicological sciences and management of nanomaterials,
genetically modified and genome editing organisms used as food, probiotics will be discussed in
term of risk and benefit. This year as usual, the update in toxicology of various fields is also
emphasized, such as food safety of new protein sauces as insects, and clinical toxicology. As
before, Thai Society of Toxicology holds the NCT12 in collaboration with allied organizations;
Institute of Nutrition Mahidol University (INMU), National Cancer Research Institute (CRI), Thai
Society of Clinical Toxicology (TSCT), Thai Environmental Mutagen Society (TEMS), Thailand
Lab International 2022, and Thailand Risk Assessment Center (TRAC).

The NCT12 will be held in conjunction with the exposition of laboratory instrumentation
and technology (Thailand Lab international 2022). The NCT12 will also serve as the platform for
Thai toxicologists and allied scientists to exchange updated information in toxicology of various
fields, and for the young toxicologists to present new works. I am confident that the participants
will gain substantial benefit from NCT12 and also useful to their organizations, as well as to
establish link with colleagues and make new friends to connect and collaborate in the future.

Last but not least, I would like to thank all our collaborators and supporters for their
contribution and support. I also sincerely thank all the speakers, particularly keynote speaker, Prof.
Dr. Tsung-Yun Liu (National YangMing University, Taiwan), for their kindness and share their
expertise. Thanks also go to hard working executive committee members, organizing committee
members and staffs as well.

A

Assoc. Prof. Dr. Songsak Srianujata

President of Thai Society of Toxicology
September 2022
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Preliminary Identification and Quantitation of Microplastic Contamination in Shrimp

Paste and Fish Sauce
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Abstract

Microplastics (plastic particle with size of less than 5000 um) can be accumulated in
marine organisms and enter the food chain. The published information on microplastic
contamination in seafood products conducted in Thailand is limited. The aim of this study is to
identify and quantify the microplastics in shrimp paste and fish sauce. A total number of 30
samples of shrimp paste and fish sauce were randomly collected from Mahachai market in
Samut Sakhon province and online stores during August to September, 2020. The
morphological information of microplastic (MP) -like particles was preliminarily visualized
under the stereomicroscope. Under the stereomicroscopic visualization, the average amounts
of microplastic-like particles in shrimp paste and fish sauce were 250 and 44 piece/kg,
respectively. From the morphological analysis, MP-like particles with fragment shape were
mostly detected in the samples. Blue was the major color of MP-like particles found in the
shrimp paste and fish sauce samples. While the most abundant size of MPs was in a range of
>100-<500 um. Data on microplastic contamination in processed seafood products may be
used as a database to know the situation of microplastic contamination in food products in

Thailand.
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Introduction

Plastic productions have risen due

to considerably increasing demand of using.

Plastics are widely used in various kind of
industries!. Plastic production has raised
from 1.5 million tons in the 1950s to
approximately 280 million tons in 2011.
Microplastics (MPs) are defined as plastic
particles with size range from 1 to 5000 pm
in any dimension?. Plastics can be degraded
into MPs by various factors such as UV-
radiation, thermal, wind action, wave action
of marine and pH. The degradation and
durability of plastics in the environment
are different depending on polymer type,
shape, density and etc. ** Microplastics
have been uncontrollably released and
discarded into the marine environment
which may impact sea organism. It was
found that coastal zones located near
industrial areas with high density of
population were contaminated with high
MP levels. For example, high MPs
contamination  approximately 100,000
particles/m® was found in the coastal areas
of Swedish harbour near industrial areas'.
At present, the Joint FAO/WHO
Expert Committee on Food Additives
(JECFA), a committee evaluating the safety
of food additives, contaminants, naturally
occurring toxicants and veterinary drug
residues in foods has not yet established
Health Based Guidance Value (HBGV) of
MPs’. It could be due to MP particles that

found in foods derived from combined

mixtures of various types of synthetic
polymers and numerous kinds of chemical
additives. Proposed physical hazards of
MPs in foods to humans include increased
inflammatory response and gut microbiome
disruption®>. Chemical hazards of MPs
include additive chemicals such as
plasticizers and pigments, and plastic
monomer degraded from the originated
polymers. Therefore, the toxicity of MPs
depends on types and amount of the
additive chemical leaching into food
matrix>.

Microplastic particles are mostly
accumulated in digestive tracts of aquatic
animals, and plastics with smaller particle
size of less than 100 pum might be
translocated to the circular system?.
Therefore, seafood such as bivalves, krill,
small fishes and shrimp which are
consumed wholly may be potential dietary
sources of MP intake’. A previous study
reported the number of MPs in mussel
collected in Belgium range from 2.6 to 5.1
piece/10 g% A study reported MP
contamination in the digestive tract of nine
species of commercial fishes collected in
Indonesia. The results showed that
approximately 97% of MP particles were
detected.” The MP identification study in
Japanese anchovy (Engraulis japonicus)
found an average of 2.3 pieces per
individual®. A previous study reported 0-3
MP particles per individual fish in four

dried fish species (Chelon subviridis,
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Johnius belangerii, Rastrelliger kanagurta,
and  Stolephorus waitei)’. Researchers
studied MP contaminations in 15 brands of
table salts collected from supermarkets in
China'®. The results showed MP contents of
550—681 particles/’kg in sea salts, 43—364
particles’kg in lake salts, and 7-204
particles’kg in rock salts which the
abundant size of MPs measured in the salt
samples was less than 200 pm'®. Shrimp
paste and fish sauce are traditional
condiments with potentially high risk of
MP contamination because they are made
from krill and anchovy, respectively. In
addition, high amount of salt is added
during the production of these two
condiments. Limited information on MP
contaminations in processed seafood
products collected in Thailand has been
published. The aim of this study is to
identify and quantify MP contamination in

shrimp paste and fish sauce samples.

Materials and Methods
Sample collection and preparation

Shrimp paste (15 samples) and fish
sauce (15 samples) were purchased from
several retail stores in a large wholesale
seafood market of Samut Sakhon province
namely Mahachai market and from online
stores. The shrimp paste and fish sauce
samples were randomly collected during
August to September 2020. Approximately
500 g of each sample was bought from the

selected shops. Individual sample was

stored in a clean and labelled plastic bag at

room temperature until further experiment.

Isolation and determination of MPs in
samples

Isolation of MPs from samples:
Determination of MPs in shrimp paste and
fish sauce samples was modified from
Abbasi et al. (2018)2.  Briefly,
approximately 5-7 g of each sample was
weighed and placed into a glass bottle.
Approximately 50 mL and 30 mL of 30%
H>0O» was added to digest organic matter of
shrimp paste and fish sauce samples,
respectively.  Triplicate analysis was
performed. All glass bottles were covered
with aluminium foil and placed at room
temperature until complete digestion. The
sample solution was then transferred to a
centrifuge tube. The sample solution was
centrifuged at 4,000 rpm for 2 minutes, and
was vacuum filtered through a filter
membrane (Whatman no.5, 70 mm
diameter, 2.5 um pore size). The filter paper
was placed into a clean petri dish with a
cover and dried at 50 °C in an oven for 5 hr.
The filter paper was kept in a petri dish with
a cover and stored at room temperature for
determination of MP contaminations under
stereomicroscope. Procedural blank was
performed to detect contamination of MPs
from the environment during
experimentation. Triplicate analysis was
performed for procedural blank. The filter

paper of procedural blank was visualized
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for MP  contamination under a
stereomicroscope (Figure 1).

Visual observation of MPs: The
filter paper after carry out MP isolation was
observed under stereomicroscope. The

visual assessment of MP particles in

samples on filter paper was conducted to
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Statistical analysis

Statistical analyses were conducted
using the SPSS Statistical Analysis
Software Program version 18. The MP
contents in the seafood products were tested
for the normality of distribution using

Kolmogorov-Smirnov test. Mann-Whitney

identify the morphology of MPs (shape, U test was used to determine the difference

color and size)>'® by using 40x of MP contents between shrimp paste and

magnification stereomicroscope with ZEN fish sauce. Statistical significance was

3.0 Blue edition software. assigned at p-value less than 0.05.

- |
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Figure 1. The process of MP-like particles isolation and determination
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Results
Microplastic contamination in shrimp
paste and fish sauce samples

A blank solution was prepared to
detect MP contamination from the reagent,
glassware and laboratory environment
during the experiment. To prevent
contamination of MPs during the
experiment, laboratory equipment and
bench were cleaned with 70% ethanol
before analysis. The researcher wore
laboratory coat and nitrile glove while
conducting the experiment. From the

procedural blank analysis, it was found that

none of MP-like particles were detected on
the filter paper under the stereomicroscope.
The amount of total MP-like particles in
shrimp paste and fish sauce samples are
shown in Table 1. The average amounts of
MP-like particles in shrimp paste and fish
sauce samples were 250 piece/kg and 44
pieces/kg, respectively. Median amounts of
MP-like particles in shrimp paste and fish
sauce samples were 197 piece/kg and not
detected, respectively. Microplastic
contents detected in the fish sauce samples

were significantly lower than those of

shrimp paste (p < 0.05).

Table 1. Amount of MP-like particles detected in shrimp paste and fish sauce

Condiment N Amount of microplastic-like particle (piece/kg)
Mean + SD Median Min - Max

Shrimp paste 15 250 + 263 197 0-790

Fish sauce 15 44+ 116 0° 0-331

a5 different superscript letters denote significant differences of microplastic contents among

shrimp paste and fish sauce (P < 0.05, Mann-Whitney U-test).

Morphological analysis of MP-like
particles in shrimp paste and fish sauce
samples

The shape of MP-like particles in
shrimp paste and fish sauce samples were
categorized into three forms namely fiber,
fragment and pellet (Figure 2). From the
total number of 23 pieces of MP-like
particles found in shrimp paste and fish
sauce samples. In the shrimp paste samples,
19 pieces of MP-like particles were

detected consisting of 12 pieces of fragment

(63.2%), 4 pieces of pellet (21.1%) and 3
pieces of fiber (15.8%). For fish sauce
samples, four (4) pieces of MP-like
particles were detected which all pieces
were fiber shape (Figure 3).

Different colors of MP-like
particles were found in the shrimp paste and
fish sauce samples such as blue, red, grey
and translucent. The total amount of 19
pieces of MP-like particles in shrimp paste
sample were detected; 31.6% (6 pieces) of
grey color, 26.3% (5 pieces) of blue color
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Figure 2. Different shape of MP-like particles in shrimp paste and fish sauce samples namely

fiber (a) fragment (b) and pellet (c)
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Figure 3. Different shape of MP-like particles in shrimp paste (a) and fish sauce (b)

and translucent, and 15.8% (3 pieces) of red
color. The total amount of 4 pieces of MP-
like particles in fish sauce samples were
detected consisting of 75.0 % (3 pieces) of
blue color, 25.0% (1 piece) of red color
(Figure 4).

Size of MP-like particles were
classified into 4 groups of <100 um, >100-
<500 pm, >500-<1000 pum and >1000 pm.
The most abundant size of MPs found in the
shrimp paste and fish sauce samples was in
a range of >100-<500 pm. From the total
amount of 23 pieces of MP-like particles

detected in the shrimp paste and fish sauce

samples; 60.87% (14 pieces) of >100-<500
um size, 26.09% (6 pieces) of >500-<1000
pm size and 13.04% (3 pieces) of >1000
um size. From the total amount of 19 pieces
of the MP-like particles found in shrimp
paste; 63.16% (12 pieces) of >100-<500
um size, 26.32% (5 pieces) of >500-<1000
um pieces and 10.53% (2 pieces) of >1000
um size were detected. From the total
amount of 4 pieces of the MP-like particle
found in fish sauce; 50% (2 pieces) of
>100-<500 pum size, 25% (1 piece) of >500-
<1000 um size and 25% (1 piece) of >1000
um size were detected (Figure 5).
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Figure 4. Different color of MP-like particles in shrimp paste (a) and fish sauce (b)
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Figure 5. Size distribution of MP-like particles detected in shrimp paste and fish sauce

Discussion

In this study, the morphological
information (shape, color and size) of MP-
like particles in the shrimp paste and fish
sauce samples were preliminary visualized
under the stereomicroscope. It was found
that the average number of MP-like
particles detected in shrimp paste (250
piece/kg) was significantly higher than
those of fish sauce (44 piece/kg). It could

be due to the process of fish sauce

production; 5 and 1 micrometer filtering
column are suggested to remove small
suspension!!. While there is no filtration
process for the production of shrimp paste.
A previous study investigated the amount
of MP particles in shrimp paste from the
Gulf of Thailand and the Andaman Sea'”.
The amount of MP particles was in the
range of 6 to 1130 piece/kg'?. The amount
of MP particles found in shrimp paste from
this study was lower than the amount of MP
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particles found in shrimp paste from the
previous study'?. The differences in
contamination of MPs in shrimp paste
could be depended on the sources of raw
materials and process of production. The
main size of MP particles in shrimp paste
from this study was > 100-< 500 um while
the major size of MP particles in shrimp
paste from the previous study was 501-
1000 um and 100-500 um'2. Information on
MP contamination in fish sauce is scarce.
However, there is a few studies investigated
MP contents in anchovy fishes which is a
common species for fish sauce production.
Tanaka and Takada (2016)® studied MP
contamination in the digestive tract of 64
Japanese anchovy (Engraulis japonicus)
from Tokyo Bay'’. Fourier transform
infrared spectroscopy was used to identify
the plastic particles. It was found that 77%
(49/64 fish) of plastics particles were found
in the digestive tract. Average content of
2.3 pieces and maximum content of 15
pieces of MP particles from individual fish
were reported. Total amount of MPs was
150 pieces. The morphological information
of the detected 150 MP pieces consisted of
86.0% of fragments (129 pieces), 7.3% of
beads (11 pieces), 5.3% of filaments (8
pieces), and 1.3% of foams (2 pieces)®.
Toxicity of MP is likely depends on size’.
From the predicted pathway of MP uptake,
MP with size of < 130 um can pass through
loose junction in the gastrointestinal tract

lumen via paracellular persorption'?.

Consequently, MP particles with size of <
130 um were of concern on potential
adverse health effects'®>. However, it was
difficult to measure the actual size of MP
because of the limitation of the microscope
and appearance of MPs detected in samples,
for example, fiber MPs were commonly

found in curled appearance.

Conclusion

In this study, the morphological
information (shape, color and size) and
abundance of MP-like particles in shrimp
paste and fish sauce was preliminary
visualized under stereomicroscope.
Microplastic contents detected in fish sauce
samples were significantly lower than those
of shrimp paste. The most abundant shape,
color and size of MPs found in the shrimp
paste and fish sauce samples were fragment,
blue and a range of >100-<500 pm,
respectively. The results on MP
contaminations in the traditional condiment
products will be useful as a database for MP
contamination situation in processed

seafood products collected in Thailand.
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