)¢

Plagiarism Checker X Originality Report

Similarity Found: 14%

Date: Tuesday, April 04, 2023
Statistics: 566 words Plagiarized / 4168 Total words
Remarks: Low Plagiarism Detected - Your Document needs Optional Improvement.

International Journal of Engineering, Science & InformationTechnology (IJESTY) Volume
3, No. 1 (2023) pp. 57-62 ISSN 2775-2674 (online) Website:
http://ijesty.org/index.php/ijesty DOI: https://doi.org/10.52088/ijesty.v1i4.424 Research
Paper, Short Communication, Review, Technical Paper Proximate Composition of Shell
(Bivalves) in North Aceh District, Aceh Province Based on Differences in Species and
Environmental Characteristics Erniati*, Yudho Andika, Imanullah, Imamshadigin,
Salmarika, Cut Meurah Nurul 'Akla, Elva Dwi Yulistia, Sanja Maulana, Rafly Lazuardy
Department of Marine Sciences, Faculty of Agriculture, Universitas Malikussaleh, Aceh,
Indonesia *Corresponding author E-mail: erniati@unimal.ac.id Manuscript received 23
Jan 2023; revised 30 Jan 2023; accepted 10 Feb 2023.

Date of publication 17 Feb 2023 Abstract Shellfish (bivalves) are potential biodiversity of
waters with an important significant value used by the community as a food source of
highly nutritious animal protein. Based on survey results, several coastal areas in North
Aceh District have the potential for shellfish. Still, there have not been any scientific
reports on this region's proximate composition of bivalves. This study aims to determine
the relative arrangement of the dominant bivalves in the North Aceh District based on
species differences and environmental characteristics.

The results showed varying proximate bivalve proximate compositions of 4 chief types
of shellfish in North Aceh waters. Bivalvia water ranged from 6.9-14.2%, ash ranged from
5.87-8.29%, protein ranged from 32.84-35.87%, fat ranged from 3.04-10.83%, and
carbohydrate ranged from 38.11-42.71%. The highest protein and fat content were
found in the Crassostrea sp1 type clams. In addition, the differences in the envi-
ronmental characteristics of the shell sampling locations also resulted in different
proximate compositions. The PCA test results showed that the critical



variablarrangemente composition was ash and fat content.

The environmental parameters, which were the key parameters of the relative
arrangement of the shells were the substrate and pH. Keywords: Bivalves, Environmental
Characteristics, North Aceh, Proximate Composition. 1. Introduction Bivalvia or shellfish
is one of the biodiversity found in Indonesian waters. Huber (2010) reports that the
number of marine bivalves (in- cluding brackish waters and estuarine bivalves) is
estimated at 8000 species belonging to 4 subclasses and 99 families with 1100 genera.

[1].

Shellfish (Bivalvia) are marine organisms that can live in all types of waters, namely
freshwater, estuarine and marine waters [2]. Shellfish (bivalves) include the potential
biological wealth of waters wcrucialtant economic value [3]. Many people like shellfish
because it tastes good, is easy, and has high nutritional value [4]. In addition, shell waste
can also be used to make lime, decoration, and also a source of calcium. Shellfish have
been studied to contain high nutrients such as protein, fat, carbohydrates, vi, tam, and
imineralsnerals| [5]. Shellfish are rich in essential and non-essential amino acids [6].

Shellfish can be an alternative source of omega-3, command ga-6, and omega-9 and a
source of vitamins A and D and minerals [7]. The nutritional content of shellfish varies
significantly because it is influenced by several factors, namely habitat, species, sex, age,
diet, temperature, and season [8]. Differences in the location of shellfish and different
environmental characteristics from one region to another will undoubtedly affect the
shellfish's nutritional content, so the same type o shel will probably have a different
nutritional composition.

[9]. Thus the nutritional content of shellfish needs to be analyzed foreknown the quality
of shellfish in an area [10]. Aceh waters have reported the existence of several species of
shellfish that the community, such as Lokan clams in West Aceh, blood clams in Ulee
Lheue Banda Aceh waters, green mussels and oyster shells on the coast of Kuala Langsa
and freshwater clams in Aceh Jaya have consumed [11].

However, until now, there has yet to be a scientific report on the proximate composition
of bivalves (bivalves) in North ADistricttThusThuss this study aims to determine the
relative arrangement of bivalves in North Aceh waters based on species dif- ferences
and differences in environmental characteristics [12].



2. Methods This research is an experimental laboratory study, namely analyzing the
proximate content of bivalve meat or shellfish based on different types of shellfish and
differences in environmental characteristics of shellfish sampling.

The relative content tested included moisture content test, ash content test, fat content
test, protein content test, and carbohydrate content test with three repetitions each. 2.1
Determination of Research Stations In the early stages, a survey was carried out to
determine the research location for the presence of bivalves on the coast of North Aceh
Regency to determine station points. The research station points were carried out in
seven sub-districts in the North Aceh region, as pre- sented in Figure 1.



2.2 Shell Sample Preparation _Fig 1.

Map of Research Locations



Shellfish samples were obtained from seven districts using the purposive sampling
method. The shell samples analyzed were those with relatively high densities based on
research by Erniati et al. (2022). The mussel samples were taken from the flesh, cleaned,
and dr,ied in the oven at 600 C for 24 hours. After drying, the clam meat samples were
mashed with a blender. This refined shellfish meat sample will be used for proximate
analysis. 2.3 Proximate Analysis The proximate composition analyzed consisted of
moisture, ash, protein, fat, crude fiber, and carbohydrate content.

Analysis of mois- ture content using the oven method, analysis of ash content using the
Furnaceance method, analysis of protein content using the Kjeldahl method,
breakdowns of fat using the sox levitation method, analysis of crude fiber using the
gravimetric method, and analysis of carbohydrates using the by differenwayod [13]. 2.4
Data analysis Proximate data of clam meat based on species differences and differences
in environmental characteristics obtained are presented in tabular form and analyzed
descriptively. A multivariate analysis approach wasrelativeout based on principal
component analysis (Prin- cipal Component Analysis or PCA) to see the relationship
between the relative levels of shellfish and environmental characteristics.

This analysis is a descriptive statistical method to present the complete information in a
data matrix in graphical form. The data matrix consists of research locations as individual
statistics (row matrix data) and data on environmental characteristics as statistical
variables (column matrix data). 3. Results and Discussion 3.1 Proximate Composition of
Shells based on species differences The proximate composition of clams in North Aceh
based on species differences is presented in Table 1.



Num- _ Table 1.

Proximate composition of clams in North Aceh based on species differences Proximate
Characteristics (%)



ber Types of Shells _Water content _Ash Content _Fat level _Protein Content
_Carbohydrate Content _ _1 _Anadara granosa _14,20 + 0,24 _5,87 + 0,20 _3,04 + 0,01
34,16 + 0,04 _42.71 £ 0,40 _ _2 _Crassostrea sp1 _6,90 + 0,08 _8,26 + 0,43 _10,83 + 0,01
3587 + 0,24 38,11 £ 0,76 __3 _Meretrix sp _8,42 + 0,38 _8,29 + 0,17 _3,54 + 0,74
32,84 + 0,41 _46,88 £+ 1,71 __4 _Donax cuneatus _9,42 + 0,38 _7,29 + 0,17 _4,54 + 0,74
_33,84 £ 0,41 _43,88 + 0,65 _ _ Source: Research data Table 1 shows species differences
resulting in other shellfish's different proximate composition (moisture, ash, fat, protein,
crude fiber, and carbohydrate content).

Gafari (2011) states that variations in the design of the proximate nutritional content in
shellfish can occur between species and individuals within one species. The highest
water content in this study was found in the Anadara granosa species, and the lowest
water content was in the Crassostrea sp1 species. The varying water content between
shellfish species is due to the morphological differences between the shellfish species.
There are thick morphological shells and thin flesh structures.

Before the drying process, the initial moisture content between the clam species differs.
Thus, the drying process given at the same time and temperature will produce different
final moisture content of the shell meat. Biandolino et al. (2020) stated that the moisture
content of mussel meat was greatly influenced by the physical condition of the mussel
meat structure, which differed between species. Vineetha et al. (2020) suggested that
physiological conditions, the reproductive cycle, and the physical condition of the
mussel, grreproductiveence the moisture content of mussel meat.

Water is essential in food ingredients because water can affect appearance, texture, and
taste. Even dry food contains a certain amount of water [14]. The moisture content of
foodstuffs affects physical and chemical aspects and is considered an indicator of the
freshness and good quality of seafood such as shellfish [15]. The results of the analysis
of ash content produced values that varied between shellfish species. Ash content
describes the mineral content of a material being analyzed. This is to the statement of
Nurwin et al.

(2019) that ash content is the residue of inorgannumbermineral components found in a
food ingredient. The ash content of a food ingredient describes the number of minerals
burned into non-volatile substances. Based on Table 1, the ash grams of the Crassostrea
sp1 and Mere-Trix sp species have relatively the same vgramshile the Anadara grams
species has a lower ash content (5.87%)[16]. The ash content of Anadara grams from the
waters of North Aceh Regency was relatively higher than the water content from
TomigramsBoalemo Gorontalo, namely 2.4% (Nurjannah et al.



2005) and lower than the ash content of Anadara grams from Malaysian waters
(9.8-17.5%) ( Min et al. 2011) [17]. The ash content varies between species because each
shellfish species differs in its ability to store tiny bodies in its surroundings. In general,
the ash content in large shells is relatively higher than in small shells; more giant shells
have a higher ability to store or blog. Clams have a habit of eating as a filter feeder and
deposit feeder, so through this eating habit, the shells will absorb and store minerals
[18]. Fat is a more useful energy source for organisms than carbohydrates and protein.
Nurjana et al.

(2015) stated that the fat contained in aquatic products contains E, PA, and DHA fatty
acids, which are very good for health. In the study's results, Abdullah et al. (2013) stated
that shellfish contain omega-3, which is very good for health. The fat content of the four
shellfish species analyzed had varying values. Species Meretrix sp, Ana-Dara granola,
and Donax cuneatus have relatively the same value, and the species with the highest fat
content value is Crassostrea sp1. The lipid content of Crassostrea sp1 from North Aceh
waters was higher than that of Crassostrea from Rushan Bay waters, Shandong province,
China, namely 3.98-5.1 5%.

Meanwhile, the fat content of Donax cuneatus from North Aceh waters was also higher
than the fatthatax cuneatus from South Indian waters, namely 1.2% (Idayachandiran et
al. 2014). The fat content of Anadara granosa in this study was lower than that of
Anadara granosa from Banggai Regency, South Sulawesi, namely 8.47%. Differences in
fatDifferent physiological and morphological conditions between clam species cause
differences in fat content between bivalve spe- cies2003) it stated that the ft content of
clam meat was influenced by external factors, namely environmental conditions and
food availa- bility, as well as internal factors,s such as metabolic and physiological |
activity of shellfish which differed between,n species.

The fat content is also affected by the size of the clam meat, where the large size of the
heart, the fat content is also high. In addition, the fat content is also affected by the
water content of each species, where a highwater content will cause a low-fat range.
Table 1 shows that the fat content of Anadara granosa is the lowest due to the
highwater content in the clam meat of this species. Protein is one of the primary
nutrients found in shellfish. Supriyantini et al.

(2012) reported that clam meat is a complete protein because the animal protein source
contains essential amino acids ranging from 85-95%. The results showed that the meat
of the four dominant clam species in North Aceh had a relatively high protein content of
32.84%-35.87-%. Crassostrea sp1 clams had the highest protein value of 35.87%
compared to other species. The four clam species in North Aceh waters had a higher



protein content than the bivalve species (snow clam) from Muara Angke Jakarta
(11.37%). Still, the protein content was lower than that of the Anadara granosa clam
from Tomini Bay, Gorontalo.

(76%) (Nurjanah et.al., 2005). The protein content in clam meat depends on the species,
nutritional condition, ons, and the type of mussel muscle (Yildirim & Ercan, 2016). The
eating habits of shellfish are also suspected of causing differences in protein content
and the water-holding capacity of different shellfish affecting protein content [19]. The
results of calculations by difference show that the levels of carbohydrates found in the
four species of mussel meat on the coast of North Aceh have relatively the same value.
The Meretrix sp clam species had a higher carbohydrate content (46.88%) than other
shellfish species in this study. The carbohydrate content in clam meat is mainly from
glycogen, and carbohydrate changes may be due to the accu- mulation and utilization
of glycogen at different stages, such as gametogenesis and spawning.

The carbohydrate content values of the four clam species analyzed were higher
(38.11%-46.88%) than the snow clam meat from Muara Angke Jakarta (33.55%).
However, the protein content of the shellfish analyzed had a lower value than the
Semele sp clam (67.678%) from Bonea Village, South Sulawesi. [20].



3.2 Proximate Composition of Shells based on Differences in Environmental
Characteristics The proximate composition of a food ingredient is influenced by the
characteristics of the environment in which the biota resides. Theuerkauf et al.

(2022) stated that the survival of an organism is strongly supported by an aquatic
environment that can provide nutrients. To see the effect of differences in
environmental characteristics on the proximate composition of clams, a comparative
analysis was per- formed on the meat of Anadara granosa clam species obtained from
five sub-districts in North Aceh with different environmental charac- teristics of
sampling locations. The results of the analysis of the proximate composition of Anadara
granosa clam meat from five sub- districts in North Aceh are presented in Table 2.

Meanwhile, the environmental characteristics of the five mussel sampling locations are
shown in Table 3. Table 2. The proximate composition of Anadara granosa in five
sub-districts in North Aceh Proximate Composition (%)



Research sites _Carbohydrate Con-



Table 3. Environmental characteristics of the shell sampling locations in five
sub-districts in North Aceh Environmental Characteristics



Research sites _pH Salinity (ppt) Tempera- _DO (mg/L) Substrate Characteristics



ture (oC) Muara Batu _6.9 30 303 _ 6.3

__Sandy mud _ _Syamtalira Bayu _7.1 _30 _30.2 _ _6.3 _ _Sandy beach with strong waves
__Seuneuddon _6.9 29 _29.8 __6.3 __Stone and muddy _ _Tanah Pasir _7 _29 _29.3 _
6.2 __Sand with calm waves _ _Samudra 7.1 30 30.2 6.1 _ _Mud __ Table 2 shows
that the proximate nutritional content of Anadara granosa clams obtained from five
sub-districts in the North Aceh district showed varying values. This is due to differences
in the characteristics of the research location's geographical environment, which will
produce different proximate levels.

One environmental characteristic affecting mussels’ relative levels is the substrate in the
aquatic envi- ronment. In this study, the five research locations where Anadara granosa
samples were taken had different substrates; Muara Batu District had a sandy mud
substrate. In contrast, Syamtalira Bayu District had a sandy beach substrate with heavy
waves, Tanah Pasir District had a sandy substrate with calm waves, and Seuneddoen
Subdistrict had a rock Samudera Subdistrict had a muddy substrate.

Anggo (2017) states that differences in shellfish environmental conditions can cause
different proximate levels. Dewi et al. (2018) noted that the bottom substrate of the
waters is essential for the survival of clams, namely for finding food, spawning, or
reproducing. Based on the proximate content, Anadara granosa clams from Samudra
District had ash, fat, and protein content, which were higher than other sub-districts.

This is closely related to the condition of the substrate in the waters in the Samudra
District where the samples were taken, which has a muddy substrate. Nybakken (1988)
states that sediment substrates with smaller granules, such as silt, are better able to
store nutrients than larger sediment substrates, such as sand or gravel. Imamsyah et al.
(2020) also stated that sediment substrates with finer particles will have higher organic
matter nutrients.

Because the Subdistrict of Samudra, the condition of the substrate is muddy, it will have
more nutrients available so that Anadara granosa clams from this Subdistrict will absorb
higher nutrients. Thus, the proximate ash, fat, and protein content is also higher than
Anadara granosa in other subdistricts. Other environmental characteristics that were
measured were water quality parameters, namely temperature (29.3-30.30C), pH
(6.9-7.1), DO (6.1-6.3 mg/L) and salinity (29-30 ppt) which had relatively the same values
in the five sub-districts and is a condition that is still suitable for the growth of clams.
This is to the statement of Suryono et al.

(2017) that water quality parameters that still support the life of mussels are



temperature ranging from 29.4-310C, pH ranging from 6.83-7.75, DO ranging from
5.51-6.9 mg/L and salinity having a value of 29 -30 ppt. Temperature, pH, DO, and
salinity is water quality parameters affecting mussel metabolism. Efendi (2003) states
that the temperature of the aquatic environment will affect the speed of metabolism
and respiration of marine organisms. Odum (1993) said that dissolved oxygen content is
significant for macrozoobenthos such as bivalves, especially in the process of respiration
and decomposition of organic matter, which will affect the nutritional content of these
organisms.

A biota that has good metabolic and respiratory activity will be able to absorb nutrients
properly. Urrutia et al. (2001) suggested that the water's temperature, salinity, and pH
will affect the clams' life and the proximate composition. 3.3 The Relationship between
Environmental Characteristics and Proximate Levels of Shellfish The principal component
analysis (PCA) results describe the distribution and correlation between environmental
characteristics centered on the two main axes, F1 and F2. PCA test results showed that
the proximate compositions which became the key variables were ash content and fat
content.

Some research locations have unique characteristics for each relative variable, such as
Samudera and Tanah Pasir sub-districts, characterized by fat and ash content;
Seuneuddon District, represented by carbohydrate content; and Syamtalira Bayu and
Muara Batu Districts are characterized by water content (Figure 3). The results of PCA
analysis to see the environmental characteristics that characterize relative levels (Figure
4) show that substrate and pH are the critical parameters for focriticalroximate
composition.

In grouping, several locations have their environmental characteristics, such as Samudra
District, which has rocky and muddy substrate characteristics which are not found at
other stations and have a relatively low



International Journal of Engineering, Science & Information Technology, 3 (1), 2023, pp.
57-62 61 pH value. The exact temperature and salinity characterize Syamtalira Bayu
District and Muara Batu District. Seuneuddon District and Tanah Pasir District do not
have any unique characteristics. Temperature, salinity and pH of a water will affect the
life of bivalves so that it will affect the proximate composition.

states that differences in substrate conditions and water quality in the environment
where shellfish are located will produce different nutrient content. _ (a) (b) Fig 3. PCA
analysis diagram. a). Ordination of comparable levels on the F1 and F2 axes. b).
Representation of station distribution based on relative levels on the F1 and F2 axes. (a)
(b) Fig 4. PCA analysis diagram. a). Ordination of water quality parameters on the F1 and
F2 axes. b). Representation of station distribution based on water quality on the F1 and
F2 axes.

The relative levels of bivalves (clams) on the coast of North Aceh have varying values
based on the different types of shellfish and the different characteristics of the shell
sampling environment. The highest water content was found in the clam Anadara
granosa (14.20%), the highest ash content in the Meretrix sp (8.30%) type, the highest
fat content in the Crassostrea sp1 species (10.84%), the highest protein content in the
Crassostrea species sp1 (35.87%), and the highest carbohydrate content was from
Meretrix sp (46.88%).

Based on the environmental characteristics of the shell sampling location, the highest
proximate content of Anadara granosa from 5 sub- districts on the coast of North Aceh
Regency, namely the water content from Syamtalira Bayu District (19.61%), the highest
ash content from Samudra District (8.74%), the highest ash content from Samudra
District (8.74%), fat from Samudra District (8.42%), protein content



from Tanah Pasir District (35.24%), and the highest carbohydrate content from
Seuneuddon District (49.47%). Statistical analysis with the PCA test showed that the
proximate compositions which became the key variables were ash content and fat
content.

The results of PCA analysis to see the environmental characteristics that characterize
relative levels indicate that substrate and pH are the key parameters focriticalhe
proximate composition of shellfish. Acknowledgement The author would like to thank
the entire research team and Universitas Malikussaleh for funding research through the
2022 PNBP funds through the Universitas Malikussaleh - LPPM. References [1] C. A.
Suryono and B. Rochaddi, “Kualitas Perairan di Daerah Fishing Ground Nelayan Kerang
di Pesisir Timur Kota Semarang,” J. Kelaut. Trop., vol. 20, no. 1, p. 42, 2017, doi:
10.14710/jkt.v20i1.1353. [2] A. Abdullah, Nurjanah, T. Hidayat, and R.

Chairunisah, “Karakteristik Kimiawi Dari Daging Kerang Tahu, Kerang Salju Dan Keong
Macan,” J. Teknol. dan Ind. Pangan, vol. 28, no. 1, pp. 78-84, 2017, doi:
10.6066/jtip.2017.28.1.78. [3] N. Fajrina, M. A. Sarong, M. Saputri, |. Huda, and Khairil,
“Pola Pertumbuhan Kerang Air Tawar (Anodonta woodiana) Berdasarkan Substrat di
Perairan Sungai Aron Patah Kecamatan Panga Kabupaten Aceh Jaya,” Jurnalllmiah Mhs.
Keguruandan llmu Pendidik. Unsyiah, vol. 5, no. 1, pp. 34—-44, 2020. [4] A. Sagita, R.
Kurnia, and S. Sulistiono, "BUDIDAYA KERANG HIJAU (Perna viridis L.) DENGAN METODE
DAN KEPADATAN BERBEDA DI PERAIRAN PESISIR KUALA LANGSA, ACEH,” J. Ris.
Akuakultur, vol. 12, no. 1, p. 57, 2017, doi: 10.15578/jra.12.1.2017.57-68.

[5] I. P. Raya and I. P. Raya, "Pemanfataan Limbah Kerang ; Solusi Alternatif Income
Rumah Tangga ( Analisis Fenomenologi Husserl ),” Proc. Palangka ..., vol. 1, pp. 319-330,
2021. [6] D. U. Muis, "ANALISIS FISIKA KIMIA DARI KERANG DARA (Anadara granosa)
YANG BERASAL DARI KAYUTANYO KAB. BANGGAI," no. 2005, pp. 1-14, 2017. [7] B.
Perikanan and S. Eka Dewi, "MORPHOMETRIC AND GROWTH PATTERNS OF THE BLOOD
CLAM (Anadara granosa) FROM THE BAGAN SIAPI-API COASTAL AREA ROKAN HILIR
MORFOMETRIK DAN POLA PERTUMBUHAN KERANG DARAH (Anadara granosa) DI
PERAIRAN BAGAN SIAPI-API KABUPATEN ROKAN HILIR,” vol.

46, 2018. [8] D. Merdekawati, T. Nurhayati, and M. agoes Jacoeb, “Kandungan Proksimat
Dan Mineral Dari Keong Mata Lembu,” Mina sains, vol. 1, no. 1, pp. 1-7, 2017. [9] R.
Setiawan, S. S, B. P. Mulyadi, and R. H. Hamdani, "Preferensi Habitat Spesies Kerang Laut
(Moluska: Bivalvia) Di Ekosistem Intertidal Tanjung Bilik Taman Nasional Baluran,” Nat.
Sci. J. Sci. Technol., vol. 8, no. 3, 2019, doi: 10.22487/25411969.2019.v8.i3.14601. [10]
Sjafaraenan, M. R. Umar, Herwin, A. Islamiyati, M. Tuwo, and A. Zulkifli, “Nutritional
potential of Semele sp. shellfish on estrogen levels and follicle stimulating hormone



receptor genes in perimenopausal women,” Biodiversitas, vol. 23, no. 3, pp.

1196-1203, 2022, doi: 10.13057/biodiv/d230302. [11] A. Abdullah, T. Hidayat, and V.
Yusefi, "PROFIL ASAM AMINO DAN ASAM LEMAK KERANG BULU (Anadara antiquata)
Profi le of Amino Acid and Fatty Acid of Hairy Cockle (Anadara antiquata),” Masy.
Pengolah. Has. Perikan. Indones., vol. 159, no. 2, 2013. [12] F. Biandolino, I. Parlapiano, A.
Grattagliano, G. Fanelli, and E. Prato, “Condition Index , Biochemical Constituents and
Farmed Scallops ( Flexopecten glaber ),” Water, vol. 12, no. 1777, 2020. [13] P. J.
Landeng, E. Suryanto, and L. . Momuat, “Komposisi proksimat dan potensi antioskidan
dari biji jagung Manado kuning (Zea Mays L.),” Chem. Prog., vol. 10, no. 1, pp. 33-39,
2017. [14] N. I. Sari, E. Edison, and M. L.

Nor, "Karakteristik Fisik dan Kimia Konsentrat Protein Kerang Darah (Anadara granosa),”
J. Teknol. dan Ind. Pertan. Indones., vol. 11, no. 2, pp. 58-63, 2020, doi:
10.17969/jtipi.v11i2.15148. [15] M. R. Usman, R. Nabila, and L. N. Hakiki, "Ekstraksi
Kalsium dari Cangkang Kerang Hijau (Perna viridis L.) dan Kerang Batik (Paphia undulata
B.) dengan Metode Kalsinasi sebagai Sediaan Effervescent,” Indo. J. Chem. Res., vol. 8,
no. 2, pp. 101-107, 2020, doi: 10.30598//ijcr.2020.8-mru. [16] A. A. Tari, F. K. Duan, and
D. Amalo, “Kandungan gizi jenis-jenis kerang yang biasa dikonsumsi masyarakat Nembe
Desa Oeseli Kecamatan Rote Barat Daya Kabupaten Rote Ndao NTT,” J. Biotropikal Sains,
vol. 15, no. 2, pp. 1-9, 2018. [17] H. K.

Alifia Pratiwi, Shoma Rizkifani, “PENGARUH PENAMBAHAN TEPUNG KARAGENAN PADA
KARAKTERISTIK BAKSO KERANG DARAH (Anadara granosa) The,” Stud. Pengguna.
Antidiabetes, vol. 1, no. April, pp. 39-40, 2019. [18] dan Kustiyariyah, “KANDUNGAN
MINERAL DAN PROKSIMAT KERANG DARAH (Anadara granosa) YANG DIAMBIL DARI
KABUPATEN BOALEMO, GORONTALQO," vol. 2, pp. 15-24, 2005. [19] A. Nur Alam,
Sumardianto, and L. Purnamayati, “Karakteristik Petis Kerang Darah (Anadara granosa)
Dari Lama Waktu Perebusan Yang Berbeda,” J. Teknol. Pangan, vol. 5, no. 2, pp. 71-78,
2021. [20] J. gizi and P.

Kesehatan Kendari, “"KANDUNGAN GIZI KERANG BAKAU (Telescopium telescopium),
KERANG KALANDUE (Polymesoda erosa), DAN KERANG DARAH (Anadara granosa L.)
DARI KOTA KENDARI [Nutritional Content of Telescopium telescopium, Polymesoda
erosa, and Anadara granosa L. from Kendari City],” J. Sains dan Teknol. Pangan, vol. 5,
no. 2, pp. 2814- 2823, 2020.

INTERNET SOURCES:



https://www.sciencedirect.com/journal/international-journal-of-engineering-science/vol
/170/suppl/C

3% -
https://www.researchgate.net/publication/369317618_Proximate_Composition_of_Shell_
Bivalves_in_North_Aceh_District_Aceh_Province_Based_on_Differences_in_Species_and_E
nvironmental_Characteristics/fulltext/64147d0392cfd54f840a6817/Proximate-Compositi
on-of-Shell-Bivalves-in-North-Aceh-District-Aceh-Province-Based-on-Differences-in-Sp
ecies-and-Environmental-Characteristics.pdf

1% - https://www.researchgate.net/topic/Clams/publications

1% - https://ijesty.org/index.php/ijesty/article/view/424/0

<1% - https://www.webmd.com/diet/foods-high-in-omega-3

<1% -
https://www.waters.com/content/dam/waters/en/app-notes/2009/720003212/72000321
2-en.pdf

4% -
https://www.researchgate.net/publication/369317618_Proximate_Composition_of_Shell_
Bivalves_in_North_Aceh_District_Aceh_Province_Based_on_Differences_in_Species_and_E
nvironmental_Characteristics

<1% - https://scialert.net/fulltext/?doi=ajps.2003.978.982

<1% -
https://www.researchgate.net/publication/356389308_The_use_of _green_mussel_as_bioi
ndicator_of_heavy_metal_pollution_in_Indonesia_a_review

<1% - https://www.britannica.com/topic/moisture-content-foodstuffs

<1% - https://www.sciencedirect.com/science/article/pii/S002192581951345X

<1% - https://www.ukm.my/jsm/pdf_files/SM-PDF-43-7-2014/08%20Hemabarathy.pdf
<1% -
https://www.researchgate.net/figure/Environmental-characteristics-of-the-investigated-s
ampling-sites-through-the-sampling_tbl2_258162798

<1% -
https://www.researchgate.net/figure/The-results-of-PCA-investigating-the-impact-of-en
vironmental-variables-mostly-the-lake_fig2_305292433

<1% -
https://www.researchgate.net/publication/326061096_Kualitas_Perairan_di_Daerah_Fishi
ng_Ground_Nelayan_Kerang_di_Pesisir_Timur_Kota_Semarang

<1% -
https://www.semanticscholar.org/paper/KARAKTERISTIK-KIMIAWI-DARI-DAGING-KERA
NG-TAHU%2C-DAN-Abdullah-Nurjanah/42fa0e498d8346d277f804343af1b8d900d0f90a
<1% - https://onesearch.id/Record/I0S6036.article-20

<1% -
https://repository.unej.ac.id/browse?type=author&value=HAMDANI%2C+Revika+Hilda



<1% - https://sinta.kemdikbud.go.id/authors/profile/6738267/?view=googlescholar
<1% -
https://adoc.pub/komposisi-proksimat-dan-potensi-antioskidan-dari-biji-jagung.html
<1% - https://jurnal.usk.ac.id/TIPl/issue/view/1447

<1% - https://core.ac.uk/download/pdf/270174938.pdf

<1% - https://ptki.ac.id/jurnal/index.php/readystar/article/view/32



