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filtration

2018;
Skalska et al. 2020). Moreover, MPs can act as vectors that
can facilitate the transport of pathogens, invasive species,
heavy metals and other organic contaminants that adhere
to their surfaces (Hermabessiere et al. 2017). Regardless of
the fact that riverine ecosystems are approximately contrib-
uting up to 80% of the total plastic pollution entering into
the world's oceans they remain largely unexplored (Meijer
et al. 2021). The concentration of plastic waste has been
rapidly increasing, primarily because of the design for single
use plastic. Previous studies have found that 19-23 million
metric tons (Mt) of plastic waste entered into aquatic ecosys-
tems globally in the year of 2016, with prognosis indicating
that this figure could rise to 53 Mt annually by 2030 (Smaal
etal. 2019).
Children in developing countries like India and Africa,
mainly under 5 years of age have been suffered from Protein
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Energy Malnutrition (PEM). Most frequent diseases are
kwashiorkor and marasmus mainly found in children those
who are suffer from PEM (Kumari 2017). To overcome this
nutritive gap marine as well as freshwater bivalves would
play an excellent role as they contain large number of pro-
teins, vitamin B12, omega-3 fatty acids, zinc etc. (Wright
and Kelly 2017). Bivalves including oysters, scallops or
mussels can be collected from natural waterbodies (river,
oceans) and also can be farmed in suitable environments.
In India more than 50 species of mussels are distributed in
the freshwater ecosystem, the genus lamellidens comprise
nine species with two sub species. Among the genus, the
most abundant freshwater mussel is Lamellidens marginalis.
According to the [IUCN, L. marginalis is classified as a "least
concern" organism (Madhyastha et al. 2010). The meat yield
percentage can vary from 16.92 to 21% in L. marginalis
with crude protein, fat, moisture and ash content compris-
ing 7.19, 1.64, 83.92 and 3.70% respectively. Additionally,
it also acquires inorganic minerals like Mn, Cu and Zn with
large amount of essential and non-essential amino acids
like Glutamate in highest amount with 67.62%, Aspartate
being second with 13.77%, then lysine with 5.11%, Serin
with 4.26%, threonine with 2.52%, Arginine with 1.37%,
methionine with 1.27% phenylalanine with 1.24%, valine,
isoleucine, histidine, glycine, tyrosine, cysteine, proline, and
nearly 32 types of fatty acids are also found. (Jamaluddin
et al. 2016; Moniruzzaman et al. 2021; Sarma et al. 2022).



2019). However, due to their
filter-feeding behaviour, bivalves are exposed to various con-
taminants like MPs. According to various field investigation,
mussels from more than twenty different countries had MPs
in them (Pazos et al. 2020; Li et al. 2020). The first line of
exposure towards MPs through direct ingestion causing vari-
ous physiological damage like injury or clogging of gills and
gastrointestinal (GI) tract. MPs accumulation has been spot-
ted in various organ like GI tract, soft tissue, valves, gills,
haemolymph and hepatopancreas, in which fibers shaped
MPs found to be prevalent one (Naji et al. 2018).

Approximately 16% of all animal protein consumed
comes from seafood products (FAO 2013), which may be
a significant source of MPs exposure for humans. Among
seafood sources, bivalves may be the biggest source of MPs
consumption for humans because they are always eaten as
of whole. According to estimates, shellfish consumption
in Europe might expose consumers to intake up to 11,000
MPs particles annually. According to (Van Cauwenberghe
and Janssen 2014), consumers in countries with low shell-
fish consumption consume 1800 MPs particles annually
on average, which is still a significant amount of exposure.
According to (Smith et al. 2018), MPs can harm human
health through toxicological pathways that include both
chemical and physical impacts. According to Wright and
Kelly 2017, the bio-persistence of MPs in human tissue can
cause oxidative stress, inflammation, genotoxicity, apopto-
sis, and necrosis. Human lung tissue extracted from lung
cancer patients has been shown to have MPs fibers (Pauly
et al. 1998). Oxidative stress was identified as one of the
mechanisms of cytotoxicity at the cellular level in a study
of the effects of MPs on human brain and epithelial cells
(Schirinzi et al. 2017).

Hence, Improved MPs management is necessary for
bivalve, fisheries and food security. Aim of the current inves-
tigation is to determine the characterization of the MPs that
bivalves consume are connected to variations in the sam-
pling sites. Can these variations serve as a basis for utiliz-
ing bivalves as bioindicators of MPs pollution and whether
fresh water bivalve species L. marginalis is fit to human
consumption. This work comprises a combined study of
field-based data collection and literature review of previ-
ous works to examine the proposed hypothesis, that are: 1.
Quantitative variations in the concentration and abundance
of different types (shape, size colour and polymer types) of

MPs in freshwater bivalve L. marginalis across the selected
study sites in respect to the spatial variation of MPs pollu-
tion level. 2. L. marginalis can be used as bioindicator for
MPs pollution.

Material and methods
Study sites

Jhargram district has been selected as the study site for this
work. On April 4, 2017, it is separated from Paschim Medin-
ipur District to become the 22nd district of West Bengal.
Jhargram district has its latitude and longitudinal extent at
21°52' N to 22° 48' N and 86°34' E to 87°20' E. It is located
in the southwestern part of West Bengal. Sharing its borders
with Jharkhand state to the west, Odisha to the south-west,
Bankura district to the north, Purulia district to the north-
west and Paschim Medinipur shares it’s east and south-east
bordar. The district has a total area size of 3,037.90 square
kilometres (1,172.94 square miles) with 370/sq. kilometres
of population density. There are eight Community Devel-
opment blocks, with Jhargram as a subdivision, which also
serves as the district headquarters. Kangsabati, Silaboti,
Dulung and Keleghai river basins are situated in this district
with receiving 160 cm annual rainfall and it holds numer-
ous freshwater (ponds, lakes, streams, wetlands) ecosystem.
(Mishra and Chandrakar 2023).

Over 40% of people in the Jhargram district are directly or
indirectly dependent on agriculture, while 30% are engaged
in collective activities related to forests. As a result, this
region exhibits a lower level of social and economic devel-
opment (Mishra and Chandrakar 2022). Hence a huge num-
ber of local people rely on aquatic resources not only for
food but economic assistance also. Selected study sites for
this work were: (1) Gopiballabpur (22.2059°N, 86.8947°E),
(2) Jhargram Town (22.4562°N, 86.9944°E), (3) Jamda
(22.3748°N, 87.0131°E), (4) Nayagram (22.0323°N,
87.1746°E), (5) Lalgarh (22.5833°N, 87.0499°E) and (6)
Belpahari (22.6321°N, 86.7643°E) comprising both rural
and urban areas of the district. Every study site receives a
number of pollutants from various sources including indus-
trial waste runoff, farmland runoff, domestic sewage, river
discharge and one of the biggest sources of pollutants in
Jhargram district is the tourist activities.

SI, Gopiballavpur, is a town and falls under gram pan-
chayat area of Gopiballavpur I community development
block situated on the banks of Subarnarekha River, although
this place is developed, it is a busy town with prominent
plastic pollution can be seen from various sources. SII,
Jhargram, town is the headquarter of the Jhargram district
it is under a municipality area and famous as a tourist des-
tination, with multiple factories and mills like, sponge iron
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Table 3 Summaries of all functional groups found in Raman spectra in different microplastic

Microplastic ~ Raman peaks Band assignment Reference
type (em™)
PP 458 Stretching of the C—C vibration Nava et al. (2021)
809 C—C skeletal
1040 C-H rocking vibration in plane
1167 C=C stretching vibration
1371 C-H bending vibration
2871 C—H stretching
PC 888 Stretching of the [O—(C=0)-0] band Zimmerer et al. (2019)
1178 C-H in plane bending
1603 C=C stretching
1774 C=0 stretching
PS 631 Stretching of the C—C vibration Alam et al. (2019); Fang et al. (2021)
858 C—H bending vibration out-of-plane in the benzene ring
1170 C-H twisting vibration in-plane
1280 C-H bending vibration
1614 C=C stretching vibration
1726 C=C stretching vibration
PE 1132 Stretching of the C—C vibration within the polyethylene chain Lenz et al. (2015), Absher et al. (2019),
1429 CH, bending or scissoring vibrations due to polyethylene’s methyl- Dong et al. (2020), Ripken et al.
ene groups (2021)
1729 C=O0 stretching vibration due to oxidation
2881 C—H stretching in the CH, groups
PVC 610 Stretching of the C—Cl vibration Dong et al. (2020), Ripken et al. (2021)
694 Stretching of the C—CI vibration
1325 CH, twisting or wagging vibrations within the polymer chain
1724 C=O0 stretching
2911 C—H stretching in the CH, groups
Conclusion

2011). This model has been applied to
evaluate the possible health hazards associated with MPs
in human body (Fang et al. 2019; Ding et al. 2020). In
this study PVC, PE, PS, PC and PP were found where
PVC exhibits the highest hazard score of 10,551 posing
the highest-level V of hazard score that can cause carcino-
genicity, reproductive toxicity in human, followed by PC
in level IV causing skin sensation, skin corrosion, acute
toxicity, reproductive toxicity, serious eye damage and
specific target organ toxicity-single exposure. PS, PE and
PP falls under level I, IT and I respectively causing various
harmful effect on human health including acute toxicity,
eye irritation, skin irritation for PS, specific target organ
toxicity-single exposure for PE more specifically it can be
seen in both low-density polyethylene (LDPE) and high-
density polyethylene (HDPE) and finally PP exhibit flam-
mable gaseous nature for the propylene monomer present
in it (Lithner et al. 2011).

In the present study, we investigated the occurrence and
prevalence of Microplastics (MPs) in the commercially
significant freshwater bivalves L. marginalis within the
Jhargram district of West Bengal, India. Finding of the pre-
sent work are significantly dependent on pollution level of
selected study sites, and eventually accumulation of MPs
within tissues of L. marginalis due to their feeding behavior.
The observations in MP concentration across spatial
locations highlights the intricate interactions between
environmental inputs and biological responses. These find-
ings further emphasize the utility of L. marginalis as a
potential bioindicator for assessing microplastic pollution
in freshwater ecosystems. The species’ ability to bioaccu-
mulate MPs, coupled with its widespread commercial and
ecological significance, positions it as a valuable tool for
monitoring aquatic ecosystem health and human exposure
to plastic-derived contaminants through the food chain.






https://doi.org/10.1016/j.jhazmat.2023.
100392

Absher, T.M., Ferreira, S.L., Kern, Y., Ferreira, A.L., Christo, S.W.,
Ando, R.A.: Incidence and identification of microfibers in ocean
waters in Admiralty Bay, Antarctica. Environ. Sci. Pollut. Res.
26,292-298 (2019)

Alam, F.C., Sembiring, E., Muntalif, B.S., Suendo, V.: Microplastic
distribution in surface water and sediment river around slum and
industrial area (case study: Ciwalengke River, Majalaya district,
Indonesia). Chemosphere 224 637-645 (2019)

Atamanalp, M., Kokturk, M., Giindiiz, F., Parlak, V., Ucar, A., Alwa-
zeer, D., Alak, G.: The use of zebra mussel (Dreissena polymor-
pha) as a sentinel species for the microplastic pollution of fresh-
water: the case of Beyhan Dam Lake. Turkey. Sustain. 152), 1422
(2023). https://doi.org/10.3390/sul15021422

Berglund, E., Fogelberg, V., Nilsson, P.A., Hollander, J.: Microplastics
in a freshwater mussel (Anodonta anatina) in Northern Europe.
Sci. Total Environ. 697, 134192 (2019). https://doi.org/10.1016/].
scitotenv.2019.134192

Bonifacio, P.S.P., Metillo, E.B., Romano, E.F., Jr.: Microplastic in sedi-
ments and ingestion rates in three edible bivalve mollusc species
in a southern Philippine estuary. Water Air Soil Pollut. 233(11),
455 (2022). https://doi.org/10.1007/s11270-022-05817-x

Brocardo, G.S., Saldafia-Serrano, M., Bertoldi, C., de Miranda Gomes,
C.H.A., Nogueira, D.J., Leonel, J., et al.: Microplastics in com-
mercial bivalves and their association with farm structures: a case
study in a relevant aquaculture area of Brazil. Regional Stud. Mar.
Sci. 81, 103965 (2025). https://doi.org/10.1016/j.rsma.2024.
103965

Chakraborty, I., Banik, S., Biswas, R., Yamamoto, T., Noothalapati, H.,
Mazumder, N.: Raman spectroscopy for microplastic detection in
water sources: a systematic review. Int. J. Environ. Sci. Technol.
20(9), 10435-10448 (2023)

Cho, Y., Shim, W.J., Jang, M., Han, G.M., Hong, S.H.: Abundance
and characteristics of microplastics in market bivalves from South
Korea. Environ. Pollut. 245 1107-1116 (2019). https://doi.org/
10.1016/j.envpol.2018.11.039

Ding, J., Li,J., Sun, C., He, C., Jiang, F., Gao, F., Zheng, L.: Separation
and identification of microplastics in digestive system of bivalves.
Chin. J. Anal. Chem. 46, 690-697 (2018). https://doi.org/10.1016/
S1872-2040(18)60487-6

Ding, J., Li,J., Sun, C., Jiang, F., He, C., Zhang, M., et al.: An examina-
tion of the occurrence and potential risks of microplastics across
various shellfish. Sci. Total Environ. 739 139887 (2020). https://
doi.org/10.1016/j.scitotenv.2020.139887

Ding, J., Sun, C., He, C., Li, J., Ju, P, Li, F.: Microplastics in four
bivalve species and basis for using bivalves as bioindicators of
microplastic pollution. Sci. Total Environ. 782 146830 (2021).
https://doi.org/10.1016/j.scitotenv.2021.146830

Domogalla-Urbansky, J., Anger, P.M., Ferling, H., Rager, F., Wiesheu,
A.C., Niessner, R., et al.: Raman microspectroscopic identification
of microplastic particles in freshwater bivalves (Unio pictorum)
exposed to sewage treatment plant effluents under different expo-
sure scenarios. Environ. Sci. Pollut. Res. 26, 2007-2012 (2019)

Dong, M., Zhang, Q., Xing, X., Chen, W., She, Z., Luo, Z.: Raman
spectra and surface changes of microplastics weathered under
natural environments. Sci. Total Environ. 739, 139990 (2020)

Dowarah, K., Patchaiyappan, A., Thirunavukkarasu, C., Jayakumar,
S., Devipriya, S.P.: Quantification of microplastics using Nile

Red in two bivalve species Perna viridis and Meretrix meretrix
from three estuaries in Pondicherry, India and microplastic
uptake by local communities through bivalve diet. Mar. Pollut.
Bull. 153 110982 (2020). https://doi.org/10.1016/j.marpolbul.
2020.110982

Fang, C., Sobhani, Z., Zhang, X., McCourt, L., Routley, B., Gibson,
C.T., Naidu, R.: Identification and visualisation of microplastics/
nanoplastics by Raman imaging (iii): algorithm to cross-check
multi-images. Water Res. 194(116913), 33 (2021)

Fang, C., Zheng, R., Chen, H., Hong, F., Lin, L., Lin, H., et al.: Com-
parison of microplastic contamination in fish and bivalves from
two major cities in Fujian province, China and the implications
for human health. Aquaculture 512 734322 (2019). https://doi.
org/10.1016/j.aquaculture.2019.734322

FAO (Food and Agriculture Organization of the United Nations): Pros-
pects for fisheries and aquaculture. (2013). http://www.fao.org/3/
13640e/i3640e.pdf

Gaspar, T.R., Chi, R.J., Parrow, M.W., Ringwood, A.H.: Cellular bio-
reactivity of micro-and nano-plastic particles in oysters. Front.
Mar. Sci. 5, 345 (2018). https://doi.org/10.3389/fmars.2018.00345

Hermabessiere, L., Dehaut, A., Paul-Pont, 1., Lacroix, C., Jezequel, R.,
Soudant, P., Duflos, G.: Occurrence and effects of plastic additives
on marine environments and organisms: a review. Chemosphere
182 781-793 (2017). https://doi.org/10.1016/j.chemosphere.
2017.05.058

Hoellein, T., Rovegno, C., Uhrin, A. V., Johnson, E., & Herring, C.:
Microplastics in invasive freshwater mussels (Dreissena sp.): spa-
tiotemporal variation and occurrence with chemical contaminants.
Front. Mar. Sci., 8, 690401 (2021). https://doi.org/10.3389/fmars.
2021.690401

Hurt, R., O’Reilly, C.M., Perry, W.L.: Microplastic prevalence in two
fish species in two US reservoirs. Limnol. Oceanogr. Lett. 5(1),
147-153 (2020). https://doi.org/10.1002/1012.10132

Jamaluddin, J., Mappiratu, M., Septiawan, S., & Yuyun, Y.: Analysis
of fatty acid and amino acid profile of "meti" mussels (Batissa
violacea L. von Lamarck, 1818) in La'a river of Petasia District
North Morowali Regency. Indonesian J. Fish. Aquatic Sci. 23(1),
40-48 (2016). https://doi.org/10.15578/ijfas.23.1.2016.40-48

Joyce, P.W., Falkenberg, L.J.: Microplastic abundances in co-occurring
marine mussels: species and spatial differences. Regional Stud.
Mar. Sci. 57, 102730 (2023). https://doi.org/10.1016/j.rsma.2023.
102730

Kolandhasamy, P., Su, L., Li, J., Qu, X., Jabeen, K., Shi, H.: Adherence
of microplastics to soft tissue of mussels: a novel way to uptake
microplastics beyond ingestion. Sci. Total Environ. 610, 635-640
(2018). https://doi.org/10.1016/j.scitotenv.2017.08.132

Kumari, P.: Prevalence of protein energy malnutrition among under-
five children belonging to rural areas of Ambala, Haryana, India.
J. Med. 7, 14-20 (2017). https://doi.org/10.22201/cem.24488
450e.2017.7.2

Lenz, R., Enders, K., Stedmon, C.A., Mackenzie, D.M., Nielsen, T.G.:
A critical assessment of visual identification of marine micro-
plastic using Raman spectroscopy for analysis improvement. Mar.
Pollut. Bull. 100(1), 82-91 (2015)

Leslie, H. A., Van Velzen, M. J. M., & Vethaak, A. D.: Microplastic
survey of the Dutch environment. Novel data set of microplastics
in North Sea sediments, treated wastewater effluents and marine
biota, The Netherlands. Scie. Total Environ. 1, 1-30 (2013).
https://doi.org/10.1016/j.scitotenv.2013.05.001

Leung, M. M. L., Ho, Y. W., Maboloc, E. A, Lee, C. H., Wang, Y.,
Hu, M., et al.: Determination of microplastics in the edible green-
lipped mussel Perna viridis using an automated mapping tech-
nique of Raman microspectroscopy. J. Hazard. Mat., 42Q 126541
(2021).

Li, J., Zhang, H., Zhang, K., Yang, R., Li, R., Li, Y.: Characteriza-
tion, source, and retention of microplastic in sandy beaches and




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




