Study of Microplastics Contamination

in Water and White Shrimp(Litopenaeus
vannamei) from Shrimp Farming in
Ranode District, Songkhla Province.
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Objectives

To investigate the number of microplastic presence
in water and white shrimp (L. vannamei) in shrimp
ponds in Songkhla Province, Thailand.

To investigate the microplastic numbers, size, shape
and color in water and white shrimp (L. vannamei)
in shrimp ponds in Songkhla Province, Thailand.




Hypothesis

" There are microplastics contamination in
water and white shrimp in shrimp ponds *




Experimental design 7

collected sample prepare the sample remove the influence of
the organic matter

verify their chemical structure dried at 60°C for 24 hours filtered
by using FTIR




l.collected the water sample
- preparation pond

- shrimp pond

- treatment pond




2.collected the shrimps sample.
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prepare the shrimps sample.




Experimental design m

collected sample prepare the sample remove the influence of
the organic matter

verify their chemical structure dried at 60°C for 24 hours filtered
by using FTIR
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remove the influence of the organic matter .
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flitered




14

dried at 60°C for 24 hours.
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verify their chemical structure by using FT-IR
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WATER QUALITY TEST

We test water quality from 3 ponds, preparation pond, shrimp
pond and treatment pond, by using GLOBE Hydrology
protocol. Water indexes are pH, temperature, salinity, and
dissolve oxygen. After that submit data to GLOBE date entry.




Characteristic microplastic v

Black Fibers Red Fibers Blue Fibers

Yellow Fragments White Fragments
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Water Experiment Results
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Numbers of Different-Sizes Microplastic
found in Water from each ponds

_ Microplastic numbers / 1000ml water
SHes <300um 300um-1mm >]mm total
treatment ponds 5+0.707 23+0.707 0 28x]1.41
shrimp ponds 7£2.121 19+0.707 0 26+2.82
preparation ponds 5+£2.121 8+1.41 0 13+3.53
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Numbers of Different-Sizes Microplastic
found in Water from each ponds

_ Microplastic numbers / 1000ml water
SHes <300um 300um-1mm >]mm total
treatment ponds 5+0.707 23+0.707 0 28x]1.41
shrimp ponds 7£2.121 19+0.707 0 26+2.82
preparation ponds 5+£2.121 8+1.41 0 13+3.53




Numbers of Different-Shapes Microplastic
found in Water from each ponds

Sites

Microplastic numbers/ 1000m> water

Fragment Fiber
treatment ponds 19 +£0.707 9+ 0.707
shrimp ponds 15+ 4.94 11 £2.121
preparation ponds 12+ 1.29 1 +£0.707
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Numbers of Different-Colors Microplastics
found in Water from each ponds

Microplastic numbers/ 1000m® water

Sites

White Yellow Black Blue Red
treatment ponds 17.00£2.121 | 3.00 +2.121 | 1.00+2.121 | 4.00+2.828 | 3.00 +2.121
shrimp ponds 10.50 £0.707 | 0 0 3.00+2.121 | 2.00+1.414
preparation ponds | 12 00 +4.242 | 0 0 0 1.00+0.707
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Numbers of Different-Types Microplastics
found in Water from each ponds

Sites

Microplastic numbers / 1000ml water

Polystyrene(PS) | Polypropylene (PP) | Polyethylene (PE)
treatment ponds 17.00£2.121 3.00+2.121 8.00+0
shrimp ponds 21.00+0.707 0 5.00+3.535
preparation ponds | 12.00+4.242 0 1.00+0.707
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Shrimp Sample
Experiment Results
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Numbers of Different-Sizes Microplastics
foundin Shrimp Samples

Microplastic numbers / 1kg shrimp
Sites

<300um 300um-1mm >]1mm
White shrimps 189.00+37.476 | 502.00£19.798 | 179.00+45.961

(L.vanami)




Numbers of Different-Shapes Microplastics
foundin Shrimp Samples

Sites

Microplastic numbers/ 1kg shrimp

Fragment Fiber

White shrimps (L. vanami)

760.00 £ 108.894 109.00 £6.363
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Numbers of Different-Colors Microplastics
foundin Shrimp Samples

Sites

Microplastic numbers/ 1kg shrimp

White

Yellow

Black

Blue

Red

White shrimps (L. vanami)

672.00+£96.166

88.00+12.727

19.00+0.707

40.00+£1.414

50.00+8.485
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Numbers of Different-Types Microplastics
found in Shrimp Samples from each ponds

Sites

Microplastic numbers / 1kg shrimp

Polystyrene(PS)

Polypropylene (PP)

Polyethylene (PE)

White shrimps (L. vanami)

672.00+£96.166

78.00+19.798

109.00+6.363
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Water Quality
Water quality
Sites _ _
pH salinity (ppt) Dissolved Oxygen (mL/L)
treatment ponds 7.6=0.52 1.8=3.60 1.5+2.88
shrimp ponds 7.7£0.37 2.1£3.05 2.4+1.55
preparation ponds 7.0=0.76 1.8+4.58 0.6+0.35




Thus, it is assumed that microplastics found in water and w
shrimp can be classified in two categories according to t

Nite
nelr

source. Polyethylene(PE) plastic comes from tools that usec

N

shrimp ponds. Polystyrene(PS) and polypropylene(PP) plastics, which

are plastics found in everyday items are contaminated in
seawater even before the preparation process.

The microplastic contamination in the water can affect
physiology of the white shrimp. Microplastics are small enough

the

the
for

them to eat but they can not be digested so they're remained in

their body and made shrimps sick and lead to their death.
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The impact of such microplastic contamination will have a huge
impact on the white shrimp farming business because of less
efficiency of the white shrimp manufacturer. This leads to a serious
loss of economic benefits to Thailand. Therefore, microplastic
contamination is a problem that should not be overlooked and
should be studied and find a solution as soon as possible.
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Conclusion

The results showed that the water treatment ponds have
the highest number of microplastics. The average amount of
microplastics found in shrimp was 435 pcs/kg. Most of the
microplastics were found in water and shrimp's sizes are range
from 300pm-Tmm , fragment shape, and white color. The most
common type of microplastic is polystyrene(PS).

We can conclude that in shrimp farming, there are
microplastics contamination in both water and shrimp. The
microplastics found may come from seawater used for shrimp
farming or may be from materials used in shrimp ponds.
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This graph show resulit from FT-IR Technique from sample $3-1 white color
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This graph show result from FT-IR Technique from sample S7-1 yellow color
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