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Abstruct, The discharge of microplustics into maring waters harms aquatic ecosystems,
especiully for filter feeder organisms such as green mussels, The purpose of this study wis to
analyze the shape, size, and eolor of microplustics and the concentration of microplastics in the
epibiont associated with green mussels (Perna viridis) und the effect of the presence of
epibionts on the concentration of microplastics in green mussels u 4 substrate. Sumpling wis
done using the purposive random sampling method, Determination of the number of samples
using Lemeshow’s formula and obtained 99 green mussels associated with epibiont, The
samples were divided into thiee groups, numely mussel ssociuted with epibiont with
microplastic found in epibiont, mussel associated with epibiont with microplastic found in
mussel, and mussel without epibiont with microplastics in mussel, The results showed that the
pumber of microplastics comaminated to the mussel goup associsted with epibiont with
microplastic in the epibiont was 46 samples, to the mussel group associated with epibiont with
microplastic in mussel was seven samples, wnd the mussel group without epibiont with
microplastic in mussel there were 11 samples. The results also showed that if the microplastie
were present in the epibiont, the green mussels associated with the epibionts did not contain
microplastics. Conversely, if microplastics comaminated the green mussels, then epibionts
were not contaminated by microplustics, The microplustivs found ranged from 0.1-4.9 mm in
length, The microplastic forms found were fibers and fragments, The microplastic colors found
were red, blue, white, and black. The mean values of microplastic concentrations in epibiont,
mussel associated with epibiont, and mussel without epibiont were 3,629 items'g, 0.7160
items/g, and 1,032 items/g, respectively,

1, Introduetion

Plastics are synthetie polymers that are difficult to decompose naturally, 5o it tukesg long time for
plastics to decompese completely. Meanwhile, the incrensing use of plastic can have a bad impact on
the environment, especially maurine waters, because the time the plastic decomposes with the amount
of plastic waste is not bulunced, resulting in the uccumulation of plastic [1]. Thompson (2006) stated
thit 10% of plastic produced will be dumped into rivers and ended up in the sea [2]. This resulted in
165 million tonnes of plastic per yenr entering Indonesia’s marine waters, Almost all habitats in the
ocean, both benthic and pelagie, are found in plastics waste of varioufgpizes. The degradation of
plasties in marine waters will produce small particles called microplastics (2],
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Microplastics are plustic particles whose diameter or length is less than 5 mm |3]. The large
number of microplustics scuttered in marine waters will alxo have an impact on consumption animals
originating from marine waters, Its pemistent nature meuns that microplastics that enter the water are
not easily lost (4], Nearly 85% of microplastics ure present on seu surfufis) The particle size of
microplastics found in muny water ureas around the world is <5 mm 5], According to Sun et al,,
(2017) microplustics ure found in maine biota (6], Microplastics are alo found in bivalves which are
filter feeder organismy (7). Epiblonts that live uttached to bivalves make them susceptible to
contamination by microplustics,

Epibionts are organisms that attach to and grow on the surface of abiotic and biotic substrates in
witers |8]. The presence and amount of epibionts usually vary depending on the time of day and water
conditions 9] However, the existence of epibiont is often considered as a fouling organism that can
damuge the place where they attach, Therefore, they are often also called biofouling. One of the
epibiont substrutes I green mussels (Perna viridiy) [10]. Research on the microplastic content of green
mussels has been carried out in various waters, The results of research conducted in the Java Sea
showed that the microplustic content in green mussels with u concentration of 4-20 particles/gram with
the type of microplustic found in the form of fibers, fragments |11]. Even in Sulawesi waters, there
have been severul studies explaining the findings of mict@lastics in green mussels. One of them is u
study that found microplastics in green mussel from Maccini Baji Waters, Labakkang District,
Regency Pangkajene Islands, South Sulawesi [12], Maccini Baji waters are one of the waters that
produce green mussels which are usually sold by fishermen for public consumption,

However, there his been no research on microplastics in epibionts associated with green mussels
und the effect of the presence of epiblonts on green 15 in filtering microplastics, In this regard, it
iy necessary to research to analyze the concentration, , size, and color of the microplastics in the
epibionts associated with green mussels and the effect of epibiont on green mussels ux stibstrate in
filtering microplustics to obtain information on the amociation between epibionts and green mussels in
microplastics polluted conditions.

?Mlmidﬂlndmethods

2.1, Sampling
The reseurch was conducted from November 2019 to March 2020, Sampling was carried out in
Miceini Baji waters, Labbakang District, Pangkajene Islands Re , and continued with sample
analysis at the Laboratory of Aquatic Animal Physiology and Water Quality Laboratory, Department
of Fisheries, Fuculty of Marine and Fisheries Sciences, Husanuddin University. Mukussar,
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aurc 1, Map of sampling locations for green mussels (Perna viridiy) in Maccini Baji, Labukkang
District, Pangkajene Islands Regency.

The purposive random sampling approach wis used in this study. Green mussels were picked up by
hind at a seaweed farm are. To find out the number of samples to be tuken, the Lemeshow's formula
wiis used whose population was unknown | 13, as follows:

2* x P(1-P)
1] = eeemmeiass

c’! Number of sumples

Z = Z score at 95% confidence = 1.96

P = Maximum estimation = 0,5

d = alpha (0,10) or sampling errors 10%

Based on Lemeshow's formula, it was known that the minimum sample taken was 96 samples, but
we took 99 samples of green mussel. The 99 samples were then divided into three groups based on the
length of the green mussel shell, which were, the mussel group associated with epibiont with
microplastic on epibiont, the mussel group asociated with epibiont with microplastic in mussel’s
tissue, and the group of mussel contained microplastics that was not associated with epibiont,
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Figure 2, Water sampling illustration,

A sampling of microplastics in the waters wis carried out using a neuston net (330 um) which was
towed by a bout with a towing length of 200 m [14]. After that, the water sample in the neuston net
EBtle win put into the sample bottle and given a station marker, After thit, the water sample was
stored i # ool box for further unalysis in the luboratory

2.2. Tissue digestion

All equipment used in the digestion process wis sterilized with uquabidest, Before the epibiont i»
sepirated from the green mussel, identification wis performed using the identification book [15].
After the epiblont was separated from the mussel, the weights of epibionts (sponge and macroalga)
were meisured using a digital scale, The green mussels were measured in length, width, height, and
total weight using a caliper and a digital scale. The mussel tissues were separated from the shell using
i scalpel and then the tissues were weighted before put into the sample bottle, The shellless epibiont
wis cut into pieces and put into the sample bottle, Epibiont which has a shell such as barnacles, the
tissues were removed from the shell and put into a sample bottle, After that, 10% KOH solution was
udded to ench sample bottle with a volume of three times the volume of samples [16].

2.3. Microplastic identification (9]

After the samples were digested with KOH for three weeks, the sample solutions were filtered using &
Whatmun eellulose nitrate membrane filter with a pore size of 045 ym and a diameter of 45 mm.
After that, the identification of microplastics wis curried out using (HgJvisual observation method
under u stereomicroscope, The purumeters observed were the number.rgw. size, and color of the
microplustic particles. The length of the microplustic was determined using the Image J application,
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3, Variahle analysis

3.1, Frequeney of occurrence (FO)
The frequency of occurrence of microplustics i sentinel organismy (epibiont and green mussel) is the
percentuge of the number of sentinel organismy identified as containing microplastics. The frequency
of occurrence s ealculuted based on the Frequency of occurrence formula [17] s follows:

KO : The number of SERGRE) DIZaRISMS CONLIINNG Microphastics x 100%
al The total number of senonel organisms observed

3.2 @croplasiic concentration

The concentration B microplastics in sentinel arganisms is the microplastic content found in sentinel
organisms and 15 expressed in units of itenvg. The concenttution of microplastics is obtained by
dividing the number of microplastic particles in sentinel organisms by the weight of the sentinel
organisms [11];

The number of microplastics iy senonel organisms
The weight of the sentinel organism

Microplastic concentration (items/g) =

3.3, Sraist@yl analysis

Statistical analysis was performed using the one-way ANOVA test to analyze the comparison of
microplustic concentrations in sentinel organism groups. To analysis between two shapes of
mictoplustics, the Student T-test was performed. The ANOVA and the student T-test were run using
the Graphpad Prism software.

4, Results and discussions

4.1, Microplastics in the epibiont of green mussel (Perna viridis)

Epibionts ussacisted with  green mussels wre sponges, Clathria (Microciona) atrasanguined,
mucroulgae, Gracilaria sp, and bamacles, Balamu »p. Bernucles are the predominant organisms found
in research as epiblonts, On the land of Barangglompo, the bernacles were alo found to be the
dominant epibionts [18]. These epiblontsy were conta@nated with microplustics, The microplastics
found in epiblonts ssaciated witg)a green mussel i Maceini Baji Waters, Labbakang District,
Pangkajene Islands Regency were microplastics in the form of fibers und fragments in black, white,
blue, and red colors which can be seen in Figure 3, The contamination of the epibionts with
microplastics iy a result of plastic waste from community activities around Maccini Baji waters which
are dispesed of by the community, The existence of plastic waste in these waters has been around for a
long time 5o that macro plastic wiste was degraded into microplustics, Most of the community work
as fishermen und seuweed farmers, The activity of seuweed furmers who use plastic ropes and bottles
in the seaweed cultivation process wis alxo one of the contributors o microplastics in the waters, In
addition, the existence of  port which, wis used ay a plice for crossing between islands was also very
potential i a contributor to microplastic pollution.
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Figure 3, Microplastics we found in epiblonts ussociated with gréen mussels (Perna viridis), (a<)
microplastic in the form of fibers, (d-1) microplastic in the form of fragments,

The length of the microplastics found in the entire study sample in Muccini Buji waters, Lubakkang
Distriet. Pangkajene Islands Regency wis in the range of 0.1 mm - 4.9 mm, This indicates that
epibionts can absorb small and large microplastics. Microplastics were found in epibionts due to the
feeding behavior of epiblonts such us barnucles and sponges by filtering the water so that the
microplastics in the waters can enter the body. According to research by Yu and co-workers,
microplastics were found in the larvae of bamacles [19]. The discovery of microplastics in epibionts
from seaweed species confirmed the research of Li and co-workers who have observed microplastic
contamination in the production of seaweed Pyropia spp 120].

4.2. Frequency of occurrence (FO)

The frequency of occurence (FO) of microplistics indicates the number of identified green mussels
and epibionts containing microplastic particles. The total numbers of samples of green mussels in this
study were 99 samples. Green mussel samples associated with epibionts were 83 samples and 16
samples were not asociated with epibionts, Of the 83 sumples, it was found that 53 samples contained
microplastics with 7 samples whose microplastics were found in the tissue of green mussel and 46
sumples whose microplastics were found in epibionts. 16 samples of green mussely that were not
associated with epibionts, 11 of which contained microplastics,
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Figure 4. The percentage of frequency of occusrence of microplastics in various groups of green
mussel-gpibiont association, Green mussels wsociated with epibionts with microplastics in epibionts
(A); Green mussels associated with epibionts with microplastics on mussels tissue (B); Green mussels
not wsocisted with epibionts and contuin microplastics (C),

The frequency of occurrence of microplistics in the group of green mussels associated with
epibionts with microplustics in epiblonts (A) way found to be 5542% contaminated with
microplastics. Meanwhile, the group of green mussels amsociuted with epibionts with microplastics on
mussels tissue (B) was found to be 8.43% contaminated with microplastics. This indicates that
microplastics are filtered more by epibiont than by green mussels if calculated based on the green
mussels group associuted with epibiont alone, From the data, it can also be seen that the FO
percentage of microplastics in green mussel without epibiont (C) was the highest among all groups,
68,75 %. This indicates that epibionts can reduce microplastic contamination in green mussels, In
addition, this FO data showed that ecologically the presence of epibionts in green mussel indicates
interspecific competition for food between the two entities [21,22].

4.3. Microplayiic concentration

Microplistic concentration duta on epibionts can be seen in Figure 5. The average value of
microplastic concentrutions in the thiee groups; green mumels associated with epibionts with
microplustics in epibionts (A), green mussels associated with epibionts with microplastics on mussels
tissue (B), green mussels not associated with epibionts und contain microplastics (C) resiEEgively
3629 itemyg, 0, 7160 itemy/g, 1032 itemy/g, The results of statistical tests showed that the
concentration of microplustic@ll groups A, B, and C showed significant differences (p <0005). Group
A wiss different from B and C. However, there was no statistically significant difference between B
and €. This showed that epibionts have & major role in reducing microplastics that will enter or expose
green mussels.
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Figure §, Compurison of microplastic concentrations in various groups of green mussel-epibiont
association. Green mussely ussociated with epibionts with microplastics in epibionts (A); Green
mussels associuted with epibionts with microplastics on muf@els timue (B); Green mussels not
associated with epibionts and contain microplustics (C€), Different letters indicate significant
differences (p <0.05).

4.3.1. Shape of micraplastic.

Based on the observations of all samples, it was found that there were two formy of microplastic
purticles, namely fiber, and fragments, The averuge value of the concentration of the microplastic form
in the green mussely group ussociated with epiblonts with microplastics in epibionts (A) in the fiber
wis 1845 items/g and the fragments were 4,435 items / g, green mussels associated with epibionts
with microplastics on mussely tissue (B) the fiber of 07833 items/g and fragments of 0,232 itenw/g,
and green mussels nol wsociated with epibionts und contuin microplastics (C) in the fiber of 1.2012
items/g and fragments of 0.9772 items/g.

In group the fragment concentration was greater than the fiber concentration statistically (p
<0.005). In group B the data could not be analyzed statistically because the data did not meet the
requirements in terms of the amount of datu, Descriptively it appears that there were more fibers than
fragments. This depicted that green mussels filter the fibers more than fragments because the
fragments have been filtered by epibiont. This anulysis was supported by data on group C, which in
group € microplastics were counted on green mussel only. The results showed that there were no
significant differences between fiber and fragment concentrations, This means that the presence of
epibionts in green mussels affected the type of microplastic that was filtered by green mussels, In
addition, if we looked closely at the data for group A, the duti also supported the data for group B that
showed epibionts reduce green mussel filtration of microplastics in the form of fragments, Therefore,
it could be emphasized that the existence of epibiont uffected the filtration activity of green missels on
microplastics, which ultimately reduced the c?emmmn of microplastics in green mussels,

The research of Wahduni snd co-workers found microplastics in the form of fibers und fragmigits
i the bivilve body, Venerupis philippinarum which wus found in Muccini Baji Waters 7). Fiber that
has & long and thin form can come from ropes, clothing fibers, fishing gears such as fishing gears, and
fishing rods (5], Fragments are hard purticles with iregular shupes (23], Fragments come from plastic
witste, such as in plastic packaging materials, plistic bags, and ugricultural tools,
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Figure 6, The concentration of microplustics i» bused on the shape of the microplastic. Green mussels
awsociated with epibionts with microplistics in epibionts (A); Green mussely ansociated with epibionty
with microplastics on mussels tissue (B), Statistical anilysis wis not performed on data B, because the
dutu were not sufficient (@ statisticul analysis; Green mussels are nol amociated with epibionts and
contain microplastics (€, Different letters indieute significant differences (p <005).

4.3.2. Microplustic Color.,

The color of microplastic particles found in the green mumels group amociated with epibionts with
microplstics in epiblonty (A) wis red, blue, black, und white, with an average value of miplastic
concentrations respectively 3025 itemy/g, 5865 items/g, 0853 items/g, and 7075 itemw/g. From the
results of statisticul analysis, there was only # significant difference between white and black, This
wity consistent with the feseurch of Jiang and co-workers who found that white microplastic is the
color more than black, red, and blue [24].

The average value of the concentrution of color-based microplustics in the green mussels associated
with epibionts with microplastics on mussels timue (B) group wis 0,256, 0432, 0439, and 232
items/g, ctively for red, blue, black, und white, In group B, no statistical analysis was carried out
hecuuse the dita did not meet the requitements for statistical analysis in terms of the amount of dats




% Internations] Symposium on Marine Science and Fisheries ] 10P Publishing
107 Conf, Series: Earth and Environmental Science 860 (2021) 012099 doi:10.1088/1755-1315/860/1/012099

on the white color of microplastics. Then the averuge values of green mussels are not apsociated with
epibionts and contain microplastics (C), nurfily 0.761, 1063, 0.811, and 0,729 items/g respectively for
red, blue, black, and white. The results of statistical analysis depictedgiat there were no significant
differences between the colom of the microplastics, The ubsence of a significant difference in the
concentration of color-bused microplastics was not related to the preference of green musels and
epibionts on the color of the microplustics, beciuse the two types of organisms carried out the
filtration activity on whatever was in front of their inhalant,

The color of the microplastic can provide information about the source of plastic wiste or the
condition of the microplastic [23]. The difference in the color of the microplastics that was found wis
influenced by the plastic waste around the sampling location, The blue and red color we artificial
colors that are produced from the production of plastic fuctories [25]. The results of Manalu's research
indicate that the microplastic color found in the study could be the original color of the microplastic or
the color of the degradation that occurs due to the release of the original color caused by
phatochemical processes and other processes that oceur in the water [26].
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Figure 7, Microplustic concentration based on color. Green mumels amociated with epibionts with
microplastics in epibionts (A); Green mussels associated with epibionts with microplastics on mussely
tissue (B), Data B wisy not subjected o statistical analysis, because the data did not meet the
requirements for @Elistical analysis; Green mussels we not associated with epibionts and contuin
microplastics (€. Different letiers indicate significant differences (p <0.05),

4 4. Microplasiics in water

The resulty of observing water sumples from four different points gEJcated that the waters of the

sesearch location contained microplistics, Figure 8 shows examples of microplastics found in water
mples. The forms of mictoplastic particles found @ water samples wete fibers and fragments in
lue, red, white, and black, The average value of the concentrution of microplastics in the water

sample is | O84% items/m’. The microplustic particles found in the water sumples showed similarities

to the microplastic particles found in epibiont and green mussel, both in terms of shape and color,
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Figure 8, Microplastics in water samples,

§, gmﬂuﬁtm

Bused on the reseurch results, it could be confgided that:

(1) Epibionts associated with green mussels i Maceinl Buji Waters, Labakkang District, Pangkujene
Aschipelugo Regeney were contaminated with microplusties. Micropli@lic particles found in water,
epiblonts, and green mussels were fibers and fragments in red, blue, black, and white colors, The
microplasties found ranged from 0.1 mm to 4.9 mm in size.,

(2) The frequency of occurrence of microplustics in the group of green mussels associated with
epibionts with microplastics in epiblonts (A} green mussels wsociated with epibionts with
microplastics on mussels tissue (B), green mussels not associated with epibionts and contain
microplastics (C) were 5542, 843, und 68.75% respectively.

(3) The presence of epibiont in green mussel shells iy ecologically u competitor for green mussel, but
ecotoxicologically it can reduce exposure to green mussel microplastics,

Acknowledgment
The authors would like to thank Prof, Nanit (Joeharnani Tresnati), and Dr, Hasni Aziz for permitting
us to do sample analysis in their laboratories,

References

[1] Nasution R § 2015 Berbagai cara penangpulangan limbah plastik Elkawnie J. Islam, Sci,
Technol 197-104

[2] Thompson R C 2006 Plastic debris in the marine environment: consequences and solutions Mar,
Nat. Conserv. Eur. 19310715

[3] Storck F R, Kools § A E and Rinck-Pfeiffer § 2015 Microplastics in fresh water resources Glob,
Water Rey. Coalition, Stirling, South Aust. Aust.

(4] Ayuingtyss W C. Yona D, Julinda § H and lranawati F 2019 Kelimpahan mikroplastik pada
perairan di Banyuurip, Gresik, Jawa Timur JEMR (Journal Fish. Mar. Res, 3 41-5

[5]1 Clagssens M., Van Cauwenberghe L, Vandegehuehte M B and Janssen C R 2013 New techniques




Ath Internations] Sympuosium on Marine Science and Fisheries 1OP Publishing
1OP Conf. Series: Earth and Environmental Science 860 (2021) 012099 doi:10.1088/1755-1315/860/1/012099

for the detection of microplastics in sediments and field collected organisms Mar. Pollut. Bull,
70 227-33

[6] Sun X, Li Q. Zhu M, Liang J, Zheng § and Zhao Y 2017 Ingestion of microplastics by natural
zooplankton groups in the northern South China Sea Mar. Pollut. Bull. 115 217-24

[7] Wahdani A, Yegin K, Rukminasari N, Iaku D F and Fachruddin L 2020 Konsentrasi
Mikroplastik pada Kerang Manila Venerupis philippinarum di Perairan Maccini Baji,
Kecamatan Labakkang, Kabupaten Pangkajene Kepulauan, Sulawesi selatan Maspari J. Mar.
Sei. Rey. 12 1-14

[8] Railkin A 12004 Marine biofouling: colonization processes and defensey (Florida: CRC Press)

[9] Hamzah M § and Nababan B 2009 Studi pertumbuhan dan kelangsungan hidup anakan kerang
mutigra (Pinctada maxima) pads kedalaman beberapa di teluk Kapontori, pulau Buton £-
Jurnal lniu dan Teknol, Kelaut, Trop. 1223

[10] Sulistiawan N Asosiasi Teritip (Balarus spp.) pada Komunitas Kerang Hijau yang Dipelihara di
Muara Kamal, Jakarta

[11] Kheironi A snd Anggoro 8 2018 The existence of microplastic in Asian green mussels /0P
Conference Series: Earth and Environmental Seience vol 131 (10P Publishing) p 12050

[12] Ramli R, Yagin K and Rukminasari N 2021 Microplastics contamination in green mussels Pema
viridis in Pangkajene Kepulauan Waters, South Sulawesi, Indonesia Akuatikisle J. Akuakultur,
Pexivir dan Pulau-Pulau Keeil 5 1.5

[13] Lemeshow 8. Hosmer D W, Klar J and Lwanga 8 K 1997 Besar sampel dalam penelitian
keschatan Yogyakarta Gajah Mada Univ,

[14] Ogunola O 8§ and Palanisami T 2016 Microplastics in the marine environment: current status,
assessment methodologies, impacts and solutions J Pollut Eff Cont 42

[15] Wischast G D, Rempala E C and Leboffe M ) 2012 A photographic atlay of marine hiology
(Morton Publishing Company}

[16] Rochman € M, Tahir A, Williams 8§ L, Baxa D'V, Lam R, Miller J T, Teh F €, Werorilangi §
and Teh 8 1 2015 Anthropogenic debris in seafood: Plastic debris and fibers from textiles in
fish and bivalves sold for human consumption Sed, Rep, 8 1-10

[17) Kichs € J 1989 Ecology: The experimental analysty of distributionand abundance (New York:
Harper aind Row, Publisher, New York)

[18] Ruslan A F 2014 Kepadatan dan keragaman mactobiofouling pada dermaga beton dan dermaga
kayu di Pulau Balanglompo Kee, Mattivo Sompe. Kabupaten Pangkep, Skripsi, Makasyar Fak.
Hmu Kelaut, dan Pevikanan, Univ. Hasanuddin

[19] Yu $-P and Chan B K K 2020 Intergenerational microplastics impact the intertidal barnacle
Amphibalanus amphitrite during the planktonic larval and benthic adult stages Environ,
Pollut. 267 115560

[20] LiQ, Feng Z. Zhang T, Ma C and Shi H 2020 Microplastics in the commercial seaweed nori /.
Hazard, Marer. 388 122060

[21] Lesser M P, Shumway 8§ E, Cueei T and Smith J 1992 Impact of fouling organisms on mussel
rope culture: interspecific competition for food among suspension-feeding invertebrates /.
Exp. Mar. Bio. Ecol. 168 91-102

[22] Laihonen P and Furman E R 1986 The site of settlement indicates commensalism between
bluemussel and its epibiont Oceologia T1 38-40

[23] GESAMP 2019 Guideliney for the monitoring and assessment of plastic litter in the ocean
(United Nations Environment Programme (UNEP))

[24] Jiang €, Yin L, Li Z, Wen X, Luo X, Hu S, Yang H, Long Y, Deng B and Huang L 2019
Mieroplastic pollution in the rivers of the Tibet Plateau Environ. Pollut. 249918

[25] Azizah P, Ridlo A and Suryono € A 2020 Mikroplastik pada Sedimen di Pantai Kartini
Kabupaten Jepara Jawa Tengah /. Mar, Rey, 9 326-32

[26] Manalu A A 2017 Kelimpahan Mikroplastik di Teluk Jakaria (Tesis, Sekolah Pascasatjana)




nggi_2021_IOP_Co nf, Ser.__Earth_Environ._Sci._860_012099....

ORIGINALITY REPORT

17+ 104 154 6w

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES - - ) - o S

| G P G R Yudana, B Suprakto, M C Undu, L 40/
0

Insani et al. "Distribution of microalgae as
bioindicator for Sardinella lemuru in Bali
Strait", IOP Conference Series: Earth and
Environmental Science, 2021

Publication

Sarnila Tamrin, Khusnul Yaqgin, Sri Wahyuni 4%
Rahim Dwi Fajriyati Inaku, Moh. Tuhid Umar.
"Microplastic concentration in asiatic hard
clam meretrix meretrix (Linneaus, 1758) from
Lemo Beach, Burau District, Luwu Timur
Regency, South Sulawesi", IOP Conference
Series: Earth and Environmental Science, 2021

Publication
real.mtak.hu
Internet Source 1 %
stipwunaraha.ac.id
mterFr?et Source 1 %
Nur Asmi Kama, Sri Wahyuni Rahim, Khusnul 1 o
0

Yaqin. "Microplastic concentration in column
seawater compartment in Burau, Luwu



H o

N — I o oo

Regency, South Sulawesi, Indonesia", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

scholar.ufs.ac.za:8080 1 o
0

Internet Source

Internet Source

lppm.ub.ac.id 1 o
0

liste.or
& 1%

Internet Source

Internet Source

www.mdpi.
mapi.com <1%

Internet Source

zombiedoc.com
<1 %

www.trjfas.or
Internet Soquce g < 1 %

B Amin, M Galib, F Setiawan. "Preliminary
Investigation on the Type and Ditribution of
Microplastics in the West Coast of Karimun
Besar Island", IOP Conference Series: Earth
and Environmental Science, 2020

Publication

<1%

Khadijah, N H Soekamto, Firdaus, Y M Syah. <1 o
"Total Content of Phenol and Antioxidant ’
Activity from crude extract Methanol of brown
algae (Padina sp) collected from Kayoa Island,



North Maluku", Journal of Physics: Conference
Series, 2021

Publication

Tae-Jin Park, Seung-Hyun Lee, Myung-Sung <1 %
Lee, Jae-Kwan Lee, Soo-Hyung Lee, Kyung-Duk

Zoh. "Occurrence of microplastics in the Han

River and riverine fish in South Korea",

Science of The Total Environment, 2020

Publication

Bintal Amin, Intan Suci Febriani, Irvina <1 o
Nurrachmi, M. Fauzi. "Microplastics in ’
Gastrointestinal Track of Some Commercial

Fishes from Bengkalis Waters, Riau Province
Indonesia", Journal of Physics: Conference

Series, 2020

Publication

www.oncotarget.com <1 0
0

Internet Source

Ega Adhi Wicaksono, Shinta Werorilangi, <1 o
Tamara S. Galloway, Akbar Tahir. "Distribution ’
and Seasonal Variation of Microplastics in

Tallo River, Makassar, Eastern Indonesia",

Toxics, 2021

Publication

Internet Source

repository.neelain.edu.sd:8080 <1 o
0

Submitted to University of Anbar

Student Paper



l

» N
N

23

24

<1%

academlc oup.com 1
Internet Source < %

Nguyen Thi Thanh Nhon, Nguyen Thao <1 %
Nguyen, Ho Truong Nam Hai, To Thi Hien.

"Physical and Chemical Characteristics of

Microplastic in Beach Sand in Can Gio, Ho Chi

Minh City, Vietnam", Research Square

Platform LLC, 2021

Publication

www.ices.dk 2 1
Internet Source %
www.iisd.org 1
Internet Source < %

Narainrit Chinfak, Penjai Sompongchaiyakul, <1 %
Chawalit Charoenpong, Huahong Shi,

Thamasak Yeemin, Jing Zhang. "Abundance,
composition, and fate of microplastics in

water, sediment, and shellfish in the Tapi-

Phumduang River system and Bandon Bay,

Thailand", Science of The Total Environment,

2021

Publication

Chelsea M. Rochman, Akbar Tahir, Susan L. <1 o
Williams, Dolores V. Baxa et al. °
"Anthropogenic debris in seafood: Plastic



debris and fibers from textiles in fish and
bivalves sold for human consumption®,
Scientific Reports, 2015

Publication

Exclude quotes On Exclude matches < 5 words

Exclude bibliography On



