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2021

e Volume 948
4th International Conference on Biosciences (ICoBio 2021) 11t -12th August 2021, Bogor,
Indonesia

e Volume 947
The 5th International Conference on Chemical Engineering, Food and Biotechnology (ICCFB
2021) 4th-5th November 2021, Ho Chi Minh City, Viet Nam

e Volume 946
IV National Scientific Conference with Foreign Participants: Geodynamical Processes and
Natural Hazards (4th GeoProNH 2021) 6th-10th September 2021, Yuzhno-Sakhalinsk, Russian
Federation

e Volume 945
4th International Symposium on Green and Sustainable Technology (ISGST 2021) 3rd-6th
October 2021, Kampar, Malaysia

e Volume 944
4th International Conference Marine Sciences (ICMS 2021) 24th-25th August 2021, Bogor,
Indonesia

e Volume 942
XXI Conference of PhD Students and Young Scientists (CPSYS 2021) 23rd-25th June 2021
(virtual), Wroclaw, Poland

e Volume 941
International Conference "Advanced Technologies in Agriculture and Food Processing" (TAFP
2021) 10th June 2021, Online

e Volume 940
2nd International Symposium of Earth, Energy, Environmental Science and Sustainable
Development (JEESD 2021) 25%-26™ September 2021, Jakarta, Indonesia

e Volume 939
2nd International Conference on Energetics, Civil and Agricultural Engineering 2021 (ICECAE
2021) 14th-16th October 2021, Tashkent, Uzbekistan

e Volume 938
The 3rd International Scientific and Practical Conference "Efficient Waste Treatment" (EWT
2021) 21st June 2021, St. Petersburg, Russian Federation

e Volume 937
~ Fundamental and Applied Scientific Research in the Development of Agriculture in the Far East
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Uebimaiddnternational Conference 2021 (GEOICON 2021) 27 July 2021, Indonesia (Virtual)

Volume 935
International AgroScience Conference (AgroScience-2021) 16 April 2021, Cheboksary Russian
Federation

Volume 934
The 10th International and National Seminar on Fisheries and Marine Science (ISFM X 2021)
15th-16th September 2021, Pekanbaru, Indonesia

Volume 933
6th International Conference on Sustainable Built Environment (ICSBE) 19-20 October 2021,
Yogyakarta, Indonesia (Virtual)

Volume 932

Forest Ecosystems under Climate Change: Biological Productivity and Remote Sensing
(FORECO 2021) 28-29 September 2021, Volga State University of Technology, Mari El,
Russian Federation

Volume 931
IV International Youth Applied Research Forum "OIL CAPITAL" 24-25 March 2021, Khanty-
Mansiysk Autonomous Okrug-Ugra

Volume 930
4th International Conference of Water Resources Development and Environmental Protection
(ICWRDEP 2021) 7 August, Malang, Indonesia (Virtual)

Volume 929
VIII International Symposium "Problems of Geodynamics and Geoecology of Intracontinental
Orogens" 28 June — 2 July 2021, Bishkek city, Kyrgyz Republic (Virtual)

Volume 928
4th International Conference Peatlands of Siberia: Functioning, Resources, Restoration (POS
2021) 15t-8th October 2021, Tomsk, Russian Federation

Volume 927
6th International Energy Conference (Astechnova 2021) 24th-25th Aygust 2021, Yogyakarta,
Indonesia (Virtual)

Volume 926
3rd International Conference on Green Energy and Environment 2021 (The 3rd ICoGEE 2021)
29th-30th September, Bangka Belitung, Indonesia

Volume 925
The 3rd International Conference on Maritime Sciences and Advanced Technology 5-6 August
2021, Pangandaran, Indonesia (Virtual)

Volume 924
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[
This

Volume 923
2021 Second International Conference for Agricultural Science 29-30 September 2021,
Muthanna, Iraq (VIRTUAL)

Volume 922
2021 International Conferences on Agricultural Technology, Engineering, and Environmental
Sciences 21 September 2021, Banda Aceh, Indonesia (Virtual)

Volume 921

The 3rd International Conference on Global Issue for Infrastructure, Environment, and Socio-
Economic Development 2020 24 November 2020, Makassar, South Sulawesi Province,
Indonesia

Volume 920
4th International Conference on Civil and Environmental Engineering (CENVIRON 2021) 9th
December 2021, Penang, Malaysia

Volume 919
2021 4th International Symposium on Marine and Fisheries Research 28-29 July 2021,
Yogyakarta, Indonesia (Virtual)

Volume 918
International Symposium on Arboriculture in the Tropics: Trees and Human Health 21-22 June
2021, Bogor, Indonesia (Virtual)

Volume 917

The 6th International Conference of Indonesia Forestry Researchers - Stream 4 Engaging Social
Economic of Environment and Forestry, Better Social Welfare 08 September 2021, Bogor,
Indonesia (Virtual)

Volume 916
5th International Conference Planning in the Era of Uncertainty (5th ICPEU 2021) 19th July
2021, Malang, Indonesia

Volume 915
2021 International Conference on Environmental Sustainability in Natural Resources
Management 15-16 October 2021, Odesa, Ukraine

Volume 914
2021 The 6th International Conference of Indonesia Forestry Researchers - Stream 2 Managing
Forest and Natural Resources, Meeting Sustainable and Friendly Use 7-8 September 2021,

Bogor, Indonesia

Volume 913
4th International Conference on Bioscience and Biotechnology 16-18 August 2021, Indonesia

(Virtual)

Volume 912
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3rd International Conference on Natural Resources and Technology 24-25 August 2021, Medan,
Indonesia

e Volume 911
2nd International Conference on Sustainable Cereals and Crops Production System in the
Tropics 23-25 September 2021, Makassar, Indonesia

e Volume 910
Fourth International Conference for Agricultural and Sustainability Sciences 4-5 October 2021,
Babil, Iraq

e Volume 909
2021 The 6th International Conference of Indonesia Forestry Researchers - Stream 1 Emerging
Environmental Quality for Better Living 8 September 2021, Tangerang, Indonesia (Virtual)

e Volume 908
IV All-Russian Conference with International Participation "Diversity of Soils and Biota of
Northern and Central Asia" 15-18 June 2021. Ulan-Ude, Russia

e Volume 907
Digital and Empathic Engagement in the New Era for Architecture and Civil Engineering 20-21
August 2021, Surabaya, Indonesia

e Volume 906
7th World Multidisciplinary Earth Sciences Symposium (WMESS 2021) 6th-10th September
2021, Prague, Czech Republic

e Volume 905
The 8th International Conference on Sustainable Agriculture and Environment, 24-25 August
2021, Surakarta, Indonesia.

e Volume 904
Third Scientific and First International Conference of Desert Studies-2021 (ICDS-2021), 17-18
November 2021, Anbar, IRAQ

e Volume 903
The 2nd International Conference on Cultural Communication and Space: Climate Change and
the Built Environment 26-27 November 2020, Bali, Indonesia, Conference rescheduled to Sth
August 2021

e Volume 902
2021 International Conference on Livestock in Tropical Environment 1-2 September 2021,
Surakarta, Indonesia (Virtual)

e Volume 901
Second All-Russian conference with international participation "Economic and Phytosanitary
Rationale for the Introduction of Feed Plants" First session 17-20 June 2021, Second session

22-23 July 2021, in Russia, Moscow Oblast, Bol'shie Vyazemy
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Advances in Environmental Engineering 25-26 November 2021, Czech Republic (Virtual)

¢ Volume 899
2nd International Conference on Environmental Design, 23-24 October 2021, Athens, Greece
(Virtual)

e Volume 898
2021 4th International Conference on Energy and Power Engineering 17-18 September 2021,
Guangzhou, China

e Volume 897
4th International Conference on Renewable Energy and Environment Engineering 27-30 August
2021, Florence, Italy (Virtual)

e Volume 896
The 3rd International Conference on Environment, Sustainability Issues, and Community
Development 9 September 2021, Semarang, Indonesia (Virtual)

e Volume 895
2021 Regions of New Development: the Current State of Natural Complexes and Their
Protection 5-7 October 2021, Khabarovsk, Russian Federation

e Volume 894
International Conference on Environmental and Sustainability Context 23 August 2021,
Semarang, Indonesia (Virtual)

e Volume 893

2nd International Conference on Tropical Meteorology and Atmospheric Sciences 23 - 25
March 2021, Jakarta, Indonesia

e Volume 892
1st International Conference on Agriculture, Natural Resources, and Rural Development 27-28
July 2021, Bogor, Indonesia (Virtual)

e Volume 891
The 13th International Symposium of Indonesian Wood Research Society 2 September 2021,
Mataram, Indonesia

e Volume 890
2nd International Conference on Fisheries and Marine 15 July 2021, Khairun University,
Ternate, Indonesia (Virtual)

e Volume 889
2021 2nd Indo-European Conference on Sustainable Materials, Environment and Construction
23-24 September 2021, Mohali, India

e Volume 888
International Conference on Animal Production for Food Sustainability 16 June 2021, via
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Volume 887
The 4th Geoplanning International Conference of Geomatics and Planning 25-26 August 2021,
Semarang, Indonesia (Virtual)

Volume 886
2nd Biennial Conference of Tropical Biodiversity 4-5 August 2021, Makassar, Indonesia

Volume 885
Transboundary Areas of Russia's East: Development Factors, Opportunities and Gaps 6-8
September 2021, Ulan-Ude, Russian Federation

Volume 884
The 2nd International Conference on Hazard Mitigation in Geographic and Education
Perspectives 11-12 September 2020, Yogyakarta, Indonesia

Volume 883
International Seminar on Agriculture, Biodiversity, Food Security and Health 10 December
2020. Ambon, Indonesia

Volume 882
International Seminar on Mineral and Coal Technology 23-24 June 2021, Bandung, Indonesia

Volume 881
Sth International Conference on Rebuilding Place 15-16 September 2021, Banda Aceh,
Indonesia (Virtual)

Volume 880
4th International Conference on Science and Technology Applications in Climate Change 1
July, National University of Malaysia, Selangor, Malaysia (Virtual)

Volume 879
The 5th International Symposium of Sustainable Landscape Development (The 5th ISSLD)
22nd.24th September 2020, Bogor city, Indonesia

Volume 878
The Ist International Conference on Sustainable Architecture and Engineering 28 October 2020,

Jakarta, Indonesia

Volume 877
The 7th International Conference on Renewable Energy and Materials Technology (ICOREMT
2021) 1-2 September 2021, Erbil, Iraq

Volume 876
VI All-Russian Science and Technology Conference: Forests of Russia: Politics, Industry,
Science, Education (FR 2021) 26th-28th May 2021, St. Petersburg, Russia

Volume 875
International Forestry Forum "Forest ecosystems as global resource of the biosphere: calls,
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Volume 874
International Conference of Indonesia Forestry Researchers VI 2021 - Stream 3: Enhancing
Resilience Capacity of Disaster and Climate Change 7-8 September 2021, Jakarta, Indonesia

Volume 873
The 3rd Southeast Asian Conference on Geophysics 3-5 November 2020, Bandung, Indonesia
(Virtual)

Volume 872
1st International Conference on "Marine Geology and Engineering" 10-11 September 2021,
Novorossiysk, Russian Federation

Volume 871
The 2nd International Seminar on Civil and Environmental Engineering (ISCEE 2021) 6th-8th
September 2021, Bogor Indonesia

Volume 870
2021 The 3rd International Conference of Interdisciplinary Research on Green Environment
Approach for Sustainable Development 24-25 August 2021, Makassar, Indonesia

Volume 869
3rd International Conference on Fisheries, Aquatic, and Environmental Sciences (ICFAES
2021) 3 August 2021, Virtual, Indonesia

Volume 868
International Conference on Agricultural Engineering and Green Infrastructure Solutions
(AEGIS 2021) 12th-14th May 2021, Tashkent, Uzbekistan

Volume 867
International Symposium "Earth sciences: history, contemporary issues and prospects" 10
March 2021, Moscow, Russian Federation

Volume 866
3rd International Scientific Conference on Sustainable and Efficient Use of Energy, Water and
Natural Resources 19-24th April 2021, St. Petersburg, Russian Federation

Volume 865
The Fourth International Workshop on Environment and Geoscience 17-19 July 2021,
Hangzhou, China

Volume 864
Sino-Russian ASRTU Forum "Ecology and Environmental Sciences" 21-22 October 2020,

Ekaterinburg, Russian Federation

Volume 863
SBE21 Sustainable Built Heritage 14-16 April 2021, Bolzano-Bozen, Italy

Volume 862
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Volume 861
11th Conference of Asian Rock Mechanics Society 21-25 October 2021

Volume 860
4th International Symposium on Marine Science and Fisheries 5-6 June 2021, Makassar,
Indonesia (Virtual)

Volume 859
Asia Conference on Geological Research and Environmental Technology 21-22 August 2021,

Kamakura, Japan

Volume 858
The 7th International Conference on Agricultural and Biological Sciences (ABS 2021) 9th-11th
August 2021, Online via MS TEAMS

Volume 857
International Conference: Sustainable Development in Rural Areas 2021 18-19 March 2021;
Knyaginino, Russian Federation

Volume 856
Second International Conference on Geotechnical Engineering-Iraq 22-23 June 2021

Volume 855
Crossing Boundaries 2021 24-25th March 2021, Virtual, Netherlands

Volume 854
61st International Meat Industry Conference 26-29 September 2021, Zlatibor, Serbia

Volume 853
XIV International Conference Space and Biosphere (Space and Biosphere 2021) 25th-28th May
2021, Simferopol, Crimea

Volume 852

Innovative Technologies in Agroindustrial, Forestry and Chemical Complexes and
Environmental Management (ITAFCCEM 2021) 7t October 2021, Veliky Novgorod, Russian
Federation

Volume 851
International Conference on Geological Engineering and Geosciences 16 - 18 March 2021,
Yogyakarta, Indonesia

Volume 850

Second International Conference on Sustainable Energy Solutions for a Better Tomorrow
(SESBT 2021) 23rd-24th July 2021, Vellore Institute of Technology (VIT) Chennai, Tamilnadu,
India.

Volume 849
The 3rd International Conference on Advances in Civil and Ecological Engineering Research
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Volume 848
V International Workshop on Innovations in Agro and Food Technologies (WIAFT-V-2021) 17th
-18th June 2021, Volgograd, Russian Federation

Volume 847
The 3rd International Conference on Green Civil and Environmental Engineering 12 August
2021, East Java, Indonesia

Volume 846

The 4th Life and Environmental Sciences Academics Forum 6-7 November 2020, Indonesia

Volume 845
International Conference on Agricultural Science and Engineering 12-14 April 2021,
Michurinsk, Russian Federation

Volume 844
International Congress on Energy Chemistry and Engineering 18-21 June 2021, Chengdu,
China

Volume 843
Advances in science for agriculture "Achievements of Science for the Agro-Industrial
Complex" 2020 19-20 November 2020, Nemchinovka, Russian Federation

Volume 842
3rd International Conference on Tropical Resources and Sustainable Sciences 14-15 July 2021,
Kelantan, Malaysia

Volume 841
The 5th International Symposium on Infrastructure Development 28 - 29 August 2020,
Makassar, Indonesia

Volume 840
All-Russian Open Conference on Cloud Physics and Weather Modification 8-10 September
2021, Nalchik, Russian Federation

Volume 839
V International Scientific Conference on Agribusiness, Environmental Engineering and
Biotechnologies 16-19 June 2021, Krasnoyarsk, Russian Federation

Volume 838
2021 International Conference on New Energy Research and Applications 8-10 July 2021,
Sanya, China

Volume 837
2021 3rd International Conference on Resources and Environment Sciences, 5-7 June 2021,
Bangkok, Thailand

Volume 836
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Volume 835
2021 3rd International Conference on Environment Sciences and Renewable Energy 21-24 May
2021, Chengdu, China

Volume 834

The VIII All-Russian scientific-practical conference with international participation "Modern
problems of reservoirs and their catchments", 27 - 30 May 2021, Perm State University, Russian
Federation

Volume 833
Mechanics and Rock Engineering, from Theory to Practice 20-25 September 2021, Turin, Italy

Volume 832
3rd International Conference on Sustainable Infrastructure, 5-6 October 2020, Yogyakarta,
Indonesia

Volume 831
2021 7th International Conference on Advances in Energy, Environment and Chemical
Engineering 9-11 July 2021, Chengdu, China

Volume 830
International Conference on Science, Infrastructure Technology and Regional Development 23-
25 October 2020, South Lampung, Indonesia

Volume 829
2021 2nd International Conference on New Energy and Sustainable Development, 9-11 July
2021, Chengdu, China

Volume 828
3rd International Conference on Food Science and Engineering, 29-30 September 2020,
Surakarta, Indonesia

Volume 827
2021 2nd International Conference on Clean Energy and Electric Power Engineering, 2-4 July
2021, Changsha, China

Volume 826
2021 International Conference on Water Conservancy, Energy and Environmental Engineering
25-27 June 2021, Nanjing, China

Volume 825
2nd International Conference on Energy Saving and Environmental Protection and Civil

Engineering, 18-20 June 2021, Xining, China

Volume 824
6th International Conference on Climate Change 2021 25 May 2021, Surakarta, Indonesia
(Virtual)
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International Scientific and Research Conference on Knowledge-based technologies in
development and utilization of mineral resources 8-11 September 2020, Novokuznetsk, Russian
Federation

e Volume 822
International Conference on Contemporary and Sustainable Infrastructure 21-22 May 2021,
Bangalore, India

e Volume 821
2nd International Conference on Sustainable Development and Environmental Science, 18-20
June 2021, Kunming, China

e Volume 820
2021 International Conference on Mechanics and Civil, Hydraulic Engineering, 4-6 June 2021,
Kunming, China

e Volume 819
2nd International Conference Earth Science And Energy 11 November 2020, Kuala Lumpur,
Malaysia

¢ Volume 818
Environmental Problems of Large River Basins -7, 28-30 April 2021, Togliatti, Russian
Federation

e Volume 817
Ninth International Symposium "Steppes of Northern Eurasia" 7 - 11 June 2021, Orenburg,
Russian Federation

e Volume 816
International Round Table "Industry 4,0 Technologies in the Arctic" 11 February 2021, Saint-
Petersburg, Russian Federation

e Volume 815
Innovative technologies for environmental protection in the modern world 18 March 2021,
Kazan, Russian Federation

e Volume 814
2021 5th International Conference on Sustainable Energy Engineering (ICSEE 2021) 3-5
February 2021, Singapore

e Volume 813
11th International Conference on Renewable and Clean Energy 26-28 February 2021, Shiga,

Japan

e Volume 812
2021 The 3rd International Conference on Clean Energy and Electrical Systems (CEES 2021)
Virtual, April 2-4, 2021
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2021 5th Asian Conference on Environmental, Industrial and Energy Engineering (EI2E 2021),
20-22 May 2021, Chongging, China

e Volume 810
Sriwijaya International Conference on Earth Science and Environmental Issue 21 October 2020,
Palembang, Indonesia

e Volume 809
2021 8th International Conference on Coastal and Ocean Engineering 3-5 April 2021, Tokyo,

Japan

e Volume 808
IIT International scientific and practical conference "Actual problems of the energy complex:
mining, production, transmission, processing and environmental protection" 21 April 2021,
Moscow, Russian Federation

e Volume 807
The 3rd International Conference on Food Security and Sustainable Agriculture in the Tropics
(IC-FSSAT 2021) 8th-9th January 2021, Universitas Hasanuddin, Indonesia

e Volume 806
IT All-Russian scientific-technical conference "Digital Technologies in Forest Sector" 18 - 19
March 2021, Saint Petersburg, Russian Federation

e Volume 805
International Conference on Biodiversity Conservation 14 November 2020, Ambon, Indonesia

e Volume 804
6th International Conference on Energy Science and Applied Technology 29-30 May 2021,
Yichang City, China

e Volume 803
Reframing Food Sovereignty After Covid-19 2021 20th October 2020, Semarang, Indonesia

e Volume 802
International Conference on Research Collaboration of Environmental Science 25-26 April
2021, Kitakyushu, Japan (Virtual)

e Volume 801
2021 11th International Conference on Future Environment and Energy 28-30 January 2021,
Tokyo, Japan

e Volume 800
International Conference on Sustainable Utilization of Natural Resources 2020, 28 November
2020, Ambon, Indonesia

e Volume 799
Sustainability and Resilience of Coastal Management, 30 November 2020, Surabaya, Indonesia
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7th International Conference on Environment and Renewable Energy 26-28 March 2021,
Qingdao, China

Volume 797
International Conference on Small Islands Community: Momentum of Transformation of Small
Islands Community in New Normal Era 12th December 2020, Maluku, Indonesia

Volume 796
Community Based Research and Innovations in Civil Engineering 18-19 March 2021, Jaipur,
India

Volume 795
International Conference on Sustainable Energy, Environment and Green Technologies, 05-06
March 2021, Jaipur, Rajasthan, India

Volume 794
4th International Conference on Eco Engineering Development 2020 10-11 November 2020,
Banten, Indonesia

Volume 793
The 5th International Conference on Environmental and Energy Engineering (IC3E 2021) 19-21
March 2021, Yangzhou, China

Volume 792
2021 2nd International Conference on Agricultural Science and Technology and Food
Engineering, 28-30 May 2021, Qingdao, China

Volume 791
2021 3rd International Conference on Advances in Civil Engineering, Energy Resources and
Environment Engineering 28-30 May 2021, Qingdao, China

Volume 790
First International Virtual Conference on Environment & Natural Resources 24-25 March 2021,
College of Science, University of Al-Qadisiyah, Iraq

Volume 789
International Conference on the Ocean and Earth Sciences 18-20 November 2020, Jakarta
Selatan, Indonesia

Volume 788
The 3rd International Conference of Animal Science and Technology 3-4 November 2020,
Makassar, Indonesia

Volume 787
5th International Conference on Civil Engineering, Architectural and Environmental
Engineering 23-25 April, Chengdu, China

Volume 786
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Volume 785
International Conference on Innovative Research on Renewable Energy Technologies 25-27
February 2021, Malda, West Bengal, India

Volume 784
International Energy, Environment and Water Resources Conference 26-28 March 2021, Dalian,
China

Volume 783
2nd International Conference on Geology, Mapping and Remote Sensing, 23-25 April 2021,
Zhangjiajie, China

Volume 782
International Conference on Agriculture, Environment and Food Security (AEFS) 2020, 08
October 2020, Medan, Indonesia

Volume 781
5th International Symposium on Resource Exploration and Environmental Science 24-25 April
2021, Ordos, China

Volume 780
3rd International Seminar on Livable Space, 27 August 2020, Jakarta, Indonesia

Volume 779
Fifth International Scientific Conference on Environment and Sustainable Development, 1-2
June 2021, Baghdad, Iraq & Istanbul, Turkey

Volume 778
International Conference: Bridging the past and the future of urban landscape in the Asia Pacific
15-16 October 2020, Surabaya, Indonesia (Virtual)

Volume 777
The Second Maluku International Conference on Marine Science and Technology, 14
November 2020, Ambon, Indonesia

Volume 776
2020 6th International Conference on Advances in Environment Research 26-28 August 2020,
Sapporo, Japan

Volume 775
Global Sustainability Conference 19-20 April, India

Volume 774
30th JAHR Symposium on Hydraulic Machinery and Systems (IAHR 2020) 21-26 March 2021,
Lausanne, Switzerland

Volume 773
Geodynamics and Stress State of the Earth's Interior 30th September — 4th October 2019,
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Volume 772
The 2020 International Symposium on Geographic Information, Energy and Environmental
Sustainable Development 26-27 December 2020, Tianjin, China

Volume 771

2nd International Symposium on Transdisciplinarity Approach for Knowledge Co-Creation in
Sustainability - Understanding Complexity and Transdisciplinarity for Environmental
Sustainability 3-4 November 2020, Bogor, Indonesia

Volume 770
2021 2nd International Conference on Sustainable Development and Energy Science and
Technology 9-11 April 2021, Xiamen, China

Volume 769
2021 2nd International Conference on Environment Science and Advanced Energy
Technologies 06-07 March 2021, Chongqing, China

Volume 768
2021 6th International Conference on Minerals Source, Geotechnology and Civil Engineering
9-11 April 2021, Guangzhou, China

Volume 767
International Conference on Geomatics and Geospatial Technology (GGT 2021) 23 - 24 March
2021, Shah Alam, Malaysia

Volume 766

Sth International Workshop on Renewable Energy and Development, 23-25 April 2021,
Chengdu, China

Volume 765
Ist International Conference on Biomass Utilization and Sustainable Energy 2020 15-16
December 2020, Malaysia

Volume 764
The 5th International Conference on Indonesian Architecture and Planning (ICIAP), 15-16th
October 2020, Universitas Gadjah Mada, Yogyakarta, Indonesia

Volume 763
The 2nd International Symposium Marine Resilience and Sustainable Development 10th - 11th
August 2020, South Sulawesi, Indonesia

Volume 762
The 7th International Symposium of Innovative Bio-Production Indonesia on Biotechnology
and Bioengineering 2020 18-20 November 2020, Cibinong, West Java, Indonesia

Volume 761
INTERNATIONAL COLLABORATIVE CONFERENCE OF MODERN AGRICULTURAL
TECHNOLOGIES- 2020 24-25 March 2021, Iraq
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The 2nd International Conference on Civil, Architecture and Pollution Control (ICCAPC 2021)
12-14 March 2021, Suzhou, China

e Volume 759
4th International Conference on Agricultural and Life Sciences 2020 6 - 8 October 2020,
University of Jember, Indonesia

e Volume 758
The Sixth International Symposium on Wetlands Environmental Management 30th November -

Ist December 2020, Banjarmasin, South Kalimantan, Indonesia

e Volume 757
International Conference on Sustainable Agriculture and Biosystem, 25th of November 2020,
West Sumatera, Indonesia

e Volume 756
3rd Asia Pacific Regional Conference on Food Security (ARCoFS 2021) 9th March 2021,
Kelantan, Malaysia

e Volume 755
Annual Conference on Health and Food Science Technology, 25 November 2020, Yogyakarta,
Indonesia

e Volume 754
Prospects of sustainability of planning and cities, 16-17 December 2020, Baghdad, Iraq

e Volume 753
Medan International Conference on Energy and Sustainability 27-28th October, 2020, Medan,
Indonesia

e Volume 752
3rd International Conference on Sustainable Agriculture (ICoSA 2020) 13-14 October 2020,
Yogyakarta, Indonesia

e Volume 751
International Baikal Investment and Construction Forum "Spatial Restructuring of territories" 4
December 2020, Irkutsk, Russian Federation

e Volume 750
6th International Conference on Tropical Coastal Region Eco-Development 2020 27-28 October
2020, Indonesia

e Volume 749
International Conference of Biomass and Bioenergy 2020 10-11 August 2020, Bogor, Indonesia

e Volume 748
International Conference on Agriculture, Climate Change, Information Technology, Food and
Animal Sciences, 7-9 October 2020, Medan, Indonesia
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..
This

3rd International Conference on Environmental Geography and Geography Education, 12
September 2020, East Java, Indonesia

Volume 746
3rd International Conference on Life and Applied Sciences for Sustainable Rural Development
(ICLAS-SURE 2020) November 18-19, 2020 Central Java, Indonesia

Volume 745

International Conference on Advances in Management, Business and Technology (AMBT 2021)

25-26 March 2021, Stavropol, Russian Federation

Volume 744
International Symposium on Aquatic Sciences and Resources Management 16-17 November
2020, Bogor, West Java, Indonesia

Volume 743
The 11th International Conference on Global Resource Conservation 28-29 July 2020, East
Java, Indonesia

Volume 742

2nd International Conference on Energy, Material Science and Environment
Engineering(ICEMSEE2021) 10-12 March 2021, Taipei, China

Volume 741
2nd International Conference of Bio-Based Economy for Application and Utilization 16th
December 2020, Padang West Sumatera, Indonesia

Volume 740
Scientific and Practical Conference «CITIES AS DEVELOPMENT CENTERS» 21-22 August
2020, Obninsk, Kaluga region, Russian Federation

Volume 739
The 1st Universitas Lampung International Conference on Science, Technology and
Environment 18-19 November 2020, Bandar Lampung, Indonesia

Volume 738
The 20th Sustainable, Environment and Architecture 10 November 2020, Indonesia

Volume 737
The 5th International Seminar on Sustainable Urban Development 5 August 2020, Jakarta,

Indonesia

Volume 736
International Conference on Biodiversity 2020, 4 - 5 November 2020, Melaka, Malaysia

Volume 735
2nd Virtual International Scintific Agrticultural Conference 21-22 January 2021, Iraq

Volume 734
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Volume 733
International Conference on Green Agro-industry and Bioeconomy 25 August 2020, Malang,
Indonesia

Volume 732
ITB International Geothermal Workshop 10-13 August 2020, Bandung, Indonesia

Volume 731
Geomatics International Conference 2020 26 August 2020, Indonesia

Volume 730

4th International Conference/Training Workshop on Energy for Sustainable Development in
Africa 11th - 13th November , 2020 National Centre for Energy Research and Development,
University of Nigeria, Nsukka, Enugu State, Nigeria

Volume 729
International Conference on Biospheric Harmony Advanced Research (ICOBAR 2020) 23-24
June 2020, Jakarta, Indonesia

Volume 728
2021 2nd International Conference on Agricultural Science and Technology and Food
Engineering, 28-30 May 2021, Qingdao, China

Volume 727
14th Baltic Sea Region Geotechnical Conference 18-19th of January 2021, Helsinki, Finland

Volume 726
2020 2nd International Conference on Resources and Environmental Research 19-21 November
2020, Xiamen, China

Volume 725
2020 3rd International Conference on Environment and Ocean Engineering November 19-21th,
2020. Beijing, CHINA

Volume 724
The 5th International Conference on Climate Change 2020 24-25 September 2020, Bali,
Indonesia

Volume 723

International scientific and practical conference "Ensuring sustainable development in the
context of agriculture, green energy, ecology and earth science" 25 January 2021, Smolensk,
Russian Federation

Volume 722
1st INTERNATIONAL VIRTUAL CONFERENCE OF ENVIRONMENTAL SCIENCES
(IVCES 2020), 15-16 Dec, 2020, Babylon Province, Al-Qasim District 8, 51013, Iraq.

Volume 721
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Volume 720
International science and technology conference "Earth science" 25-26 January 2021, City of
Vladivostok, Russian Federation

Volume 719
The 7th International Conference on Environmental Science and Civil Engineering 9-10
January 2021, Nanchang, China

Volume 718
The 3rd International conference on Fisheries and Marine Sciences 10 September 2020,
Surabaya, Indonesia

Volume 717

International Conference on Public Organization (ICONPO) "The innovation of Big Data and
Artificial Intelligent Technology for Public Sector: A Call for Actions" 13-14 October 2020,
Yogyakarta, Indonesia

Volume 716
The 1st Journal of Environmental Science and Sustainable Development Symposium 28-30
September 2020, Jakarta, Indonesia

Volume 715
The 2nd International Conference on Agriculture and Rural Development 16 November 2020,
Serang City, Banten, Indonesia

Volume 714

2020 6th International Conference on Environmental Science and Material Application 19-20
December 2020, Xi'an, China

Volume 713
The 2nd International Conference on Natural Resources and Technology 24 -25 August 2020,
Medan, North Sumatra, Indonesia

Volume 712
3rd international conference on bioscience and biotechnology 12th-14th October 2020,
Lombok, Indonesia

Volume 711
The 10th Annual International Conference (AIC) on Environmental and Life Sciences (ELS)
2020 15-16 October 2020, Banda Aceh, Aceh Province, Indonesia

Volume 710
18th Nordic Geotechnical Meeting 18-19 January 2021, Helsinki, Finland

Volume 709

7th International Conference on Sustainable Agriculture, Food and Energy 18-21 October 2019,

Phuket, Thailand
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2nd International Conference on Disaster and Management 30 September - 1 October 2020,
Indonesia

e Volume 707
2020 International Conference on Advances in Biological Science and Technology 28-30
October 2020, Sanya, China

e Volume 706
2021 6th International Conference on Green Materials and Environmental Engineering 3rd
February 2021, Changsha, China

e Volume 705
2020 The 4th International Conference on Agricultural and Food Science 28-30 October 2020,
Istanbul, Turkey

e Volume 704
International Symposium of Geoscience, Oil & Gas Engineering, Sustainable and
Environmental Technology 2020 19-20 December 2020, Yogyakarta, Indonesia

e Volume 703
17t World Conference ACUUS 2020 February 3-4 2021, (Helsinki, Finland) Virtual
Conference

e Volume 702
2021 International Conference on Energy Engineering, New Energy Materials and Devices 15-
17 January 2021, Shenzhen, China

e Volume 701
The 5th International Conference on New Energy and Future Energy System 3-6 November
2020, Online Conference

e Volume 700
The 9th Engineering International Conference 24 September 2020, Semarang, Indonesia

e Volume 699
Development of the agro-industrial complex in the context of robotization and digitalization of
production in Russia and abroad 15-16 October 2020, Yekaterinburg City, Russian Federation

e Volume 698
The 8th International Seminar on Ocean and Coastal Engineering, Environmental and Natural
Disaster Management 27-28 October 2020, Surabaya, Indonesia

e Volume 697
2021 International Conference on Agriculture Science and Water Resource 22-25 January 2021,
Guangzhou, China

e Volume 696
2020 International Conference on New Energy, Power and Environmental Engineering
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Abstract. Currently, infectious diseases are still a serious problem in Indonesia, especially
with thewidespread resistance of microbes to antibiotics. Staphylococcus aureus as one of
the commonpathogens causing infection has experienced resistance to various classes of beta-
lactam antibiotics known as Methicillin-resistant Staphylococcus aureus (MRSA). Therefore
antibiotic alternatives sourced from nature are needed to treat the MRSA pathogenic infection.
This study aims to explore the potential of bacteria in symbiosis with Pokea Shells
(Batissaviolaceacelebensis Martens 1897) from Konawe Regency, Southeast Sulawesi
Province to be used as the newest anti-MRSA.In this research, Pokea Shell's symbiont bacteria
were isolated from Konawe Regency to obtain pure isolates. Pure isolates that have been
produced from secondary metabolites to be tested for their potential in inhibiting the growth of
pathogenic bacteria MRSA. The inhibition test was done qualitatively by using a paper disk.
Based on the results five bacterial isolates were obtained with different abilities to inhibit
MRSA bacteria. Based on the qualitative test obtained that the Bvcl and Bvc3 bacterial
isolates had the potency to be used as anti-MRSA agents. These isolates have an inhibition
zone of 25 mm and 22 mm with a sensitive category according to CLSI standards (Sensitive
>17 mm). Determination of the gram of these 2 isolates found as gram- positive bacteria in the
form of bacilli so it can be concluded that the 2 isolates can be used as anti-MRSA agents.

Keywords: Anti-MRSA, Batissa violacea celebensis Martens 1897, Screening, Symbiont
bacteria
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1. Introduction

The danger of antibiotic resistance is recognized as an ongoing serious problem both in developed and
developing countries[1]. In Indonesia, it exacerbates the serious threat of infectious diseases.
Staphylococcus aureus, one of the common pathogens causing various infections, has evolved
resistance to various classes of antibiotic beta-lactam, known as Methicillin-resistant Staphylococcus
aureus (MRSA)[2]

Infections due to Staphylococcus aureus are usually treated with the administration of
antibiotics[3]. However, in some cases, several strains of Staphylococcus aureus, such as Methicillin-
resistant Staphylococcus aureus (MRSA), were found to be resistant to antibiotics[4]. One of the
worst outcomes of MRSA infection is amputation. Apart from causing wound severity, MRSA is also
strongly suspected to exacerbate pneumonia (lung infection) [5].

Indonesian waters are rich in invertebrates such as Mollusca, one of which is Bivalvia or shellfish
[6]. Southeast Sulawesi Province is known for its biodiversity. The evidence of it can be found in the
freshwater ecosystem on the Pohara River in Konawe District. The Pohara River holds potential
biological resources such as freshwater clams known as pokea (Batissa violacea celebensis Martens
1897) by local people[7]. Several studies [8]mentioned that bivalves possess a plethora of benefits on
human health. According to [9], pokea clam extract possesses the ability to inhibit the growth of
Staphylococcus aureus. [10] reported that jackknife clam (Solen sp.) and windowpane oyster (Placuna
placenta) extracts possess antibacterial activities against S. aureus. [11] reported that the extract of
Atactodeastriata clam possesses antibacterial activities against S. aureus and E. coli. [13] reported that
Pokea clam can empirically treat various diseases, one of which is an infectious disease caused by
microorganisms such as bacteria. Therefore, this study was conducted in the hope to identify the anti-
MRSA potential of bacterial isolates that are symbiotic with Batissa violacea celebensis Martens
1897.

2. Materials and Methods
As an explorative study, this study sought to find and identify the symbiont bacteria of pokea clam
(Batissa violacea celebensis Martens 1897) that hide the potential as an anti-MRSA. This study
consisted of several stages :

2.1. A sampling of Pokea Clams (Batissa violacea celebensis Marten 1897).

The source of bacterial isolates used in this study was pokea clams, which is a local endemic resource
of Konawe District, Southeast Sulawesi Province. These clams were taken from the Pohara River and
put into sterile plastic bags and stored in a cool box.

2.2. Isolation of Symbiont Bacteria

The symbiont bacteria were isolated using the pour plate method on nutrient agar media. The bacteria
association were incubated overnight at 28 °C. S. aureus was inoculated on nutrient broth and was
grown overnight at 27 °C according to the shaker condition. After the incubation period, colony
morphological observations were made to determine which isolates were purified by the pour plate
method. The bacterial isolates obtained were purified by re-isolation to ensure the purity of the culture.
The purified isolates were then stored on agar slants as isolate stocks for further testing [13].

2.3. Production of Bacterial Secondary Metabolite Compounds

Secondary metabolite compounds were produced based on the phase of bacterial growth, which was
the stationary phase. This process was performed by taking 10% (107 cells/mL) of bacterial culture to
be inoculated into 50 mL of production medium, which was then shaker incubated in accordance with
the optimum incubation time. Then, the metabolites were harvested and centrifugated at 1000 rpm for
10 minutes to obtain a metabolite compound form of supernatants (free cells) [13]
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2.4. Testing of the Secondary Metabolite Compound Against MRSA Bacteria

The qualitative test of the antagonist test of the bacterial metabolite compound was carried out by
testing the secondary metabolites of bacteria in the form of free cells. Disc paper with a diameter of 6
mm which has been inoculated with a bacterial supernatant with a cell density of 10’cfu/ml was placed
on the surface of the agar medium that has been inoculated with MRSA bacteria with a density of
107cfu / ml and then incubated at 37°C for 24 hours [14]. The diameter of the clear zone formed
around the disc was calculated using a digital caliper.

3. Result and Discussion
The results of the test of anti-MRSA potential of bacterial isolates that were symbiotic with
Batissaviolaceacelebensis Martens 1897 are as follows:

3.1. Results of Symbiont Bacteria Isolation

The isolation of symbiont bacteria was performed using the pour plate method. After the incubation
period, the growing bacterial colonies were observed morphologically. The results are presented in
Table 1.

Table 1. The Number of Bacterial Isolates That Are Symbiotic with Batissa violacea celebensis
Martens 1897 based Differences in Colony Morphology

No. Isolate Code Colony Shape Edge Elevation Colour  Inner Structure

1. Bvcl Circular Entire Low Beige Transparent
Convex

2. Bve2 Irregular Undulate Low Beige Transparent
Convex

3. Bve3 Circular Entire Low Beige Transparent
Convex

4. Bvca Irregular Undulate Low Beige Transparent
Convex

5. Bvch Circular Entire Low Beige Transparent
Convex

3.2. Results of Inhibition Test against MRSA
The bacterial inhibition test was carried out by using the disc diffusion method. The results are
presented in the following table 2 and figures 1 and 2:

Table 2. Inhibition Ability of Bacteria That Are Symbiotic with Batissa violacea celebensis Martens

1897
No. Isolate Code Inhibition Zone  Description*
Area (mm)

1. Bvcl 25 Sensitive

2. Bvc2 -

3. Bvc3 22 Sensitive

4, Bvc4d -

5. Bvc5 -

6. Control + 17 Sensitive

7. Control - -

*Resistant (<13 mm), Intermediate (14-16 mm), Sensitive (=17 mm)
(Standard Clinical and Laboratory Standards Institute(CLSI)
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Based on the results of a qualitative screening test, two bacterial isolates were produced which had
inhibitory activity against MRSA pathogenic bacteria and the two isolates were used for the next test
stage. The five isolates that possessed the highest inhibitory activity were Bvcl (25 mm) and Bvc3 (22
mm). Isolate Bvcl and Bvc3 had a wider inhibition zone than the positive control (penicillin).
Penicillin is a methicillin class of antibiotics that are already resisted by Staphylococcus aureus. One
form of antibiotic resistance by Staphylococcus aureus bacteria is resistant to penicillin class
antibiotics[15].

Figure 1. The results of the Test of Anti-MRSA Potential of Bacterial Isolates That Were
Symbiotic with Batissaviolaceacelebensis Martens 1897

3.3. Characteristic Results of Bacterial Isolate Cells with Potential Anti-MRSA
Bacterial isolates that had inhibition zones were characterized by Gram staining. The characteristic
results of bacterial isolate cells with potential anti-MRSA are shown in the following figure.

Figure 2. The Results of the Bacterial Isolate Staining Test That Were Symbiotic with
Batissaviolaceacelebensis Martens 1897 and Had the Potential as an Anti-MRSA

4. Discussion
Based on the results of bacterial isolation using nutrient agar media and observation of colony
morphological characters, 5 (five) bacterial isolates that were symbiotic with Batissa violacea
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celebensis Martens 1897 obtained, which are Bvcl, Bvc2, Bvc3, Bvc4, and Bvc5 isolates (Table 1).
After being incubated for 24 hours, colonies of 5 bacterial isolates on NA media were observed
macroscopically. Characteristics observed included colony shape, edge, elevation, color, and structure
in the colony. Bvcl, Bvc3, and Bvc5 showed circular colonies with entire edges, or smooth. Bvc2 and
Bvc4 showed irregular colonies with undulate edges, or wavy. All isolates showed low convex
elevations that resembled water droplets, beige-colored with transparent inner structure.

In Table 1, we can see that the colony morphology of the five isolates showed nearly identical
characteristics. In general, colony morphological characteristics could be used as a basis for
identification at the genus level, but only a basis in differentiating between isolates[16]. Bacterial
isolates can be said to be different if they have different colony characteristics[17]

Purified bacterial isolates were tested for their activities against MRSA pathogens using the paper
disc method. The use of a single disc for each antibiotic with good standardization could determine
whether bacteria are sensitive or resistant by comparing the standard resistance zones of the same drug
[18]. The results of the qualitative inhibition ability test of bacterial isolates that were symbiotic with
Batissa violacea celebensis Martens 1897 are shown in Table 2.

Based on the qualitative screening test, the five bacterial isolates exhibited different inhibitory
ability against MRSA pathogenic bacteria. As shown in the results of the potential test in figure 2,
there were two bacterial isolates, Bvcl, and Bvc3, that showed more potent inhibitory ability than the
positive control. According to [19], different degrees of activity shown by each bacterial isolate may
be caused by differences in secondary metabolites produced by each isolate. The positive control used
was penicillin 1 g diluted with 9 ml ddH20.

The inhibitory ability test conducted obtained two potential isolates as an anti-MRSA, namely
Bvcl and Bvc2. The activity of both isolates was more potent than control penicillin. The inhibitory
ability of both isolates was in the sensitive category, in line with the Clinical and Laboratory Standards
Institute (CLSI) stating that their inhibitory zones could be considered resistant (<13 mm),
intermediate (14-16 mm), sensitive (>17mm). Penicillin was also resistant (<13 mm), intermediate
(14-16 mm), sensitive (>17mm). The formation of inhibitory zone zones in BV1 and BV3 was a result
of the antibacterial activities of resultant symbiont bacteria isolates. According to Yuliana (2014),
symbiont bacteria can produce similar bioactive compounds as the host. In [7] study, Batissa violacea
celebensis Martens 1897 contained bioactive compounds such as alkaloid, steroid, peptide, saponin,
flavonoid, and phenol.

Studies on natural materials from the sea or rivers have also been carried out by several
researchers, one of which was by [12] who used the symbiont bacteria in Holothuriascabra as anti-
MRSA. The results of the study of 9 bacterial isolates found 6 isolates included in the sensitive
category.

After the sensitive bacterial isolates have been identified, the process continued to the gram
staining stage. Gram staining was performed to group the bacteria into 2, Gram-positive and Gram-
negative bacteria. Based on Figure 2, it can be seen that the two isolates are Gram-positive with
bacteria in the form of bacilli. Gram-positive bacteria have a cell wall structure with a thick
peptidoglycan content, thus unaffected during alcohol decolorization. Gram-positive bacteria will
retain the purple color of crystal violet that when observed under a microscope it will show a purple
color[19]. So it can be concluded that both Bvcl and Bvc3 isolates are classified as specific in
inhibiting Gram-positive bacteria, this shows the potential for antibiotics that have specifications in
inhibiting MRSA pathogenic target bacteria as shown by the two isolates to have high activity
compared to penicillin in inhibiting the growth of MRSA bacteria.

5. Conclusion
Based on the results of the research, it is concluded that two bacterial isolates obtained from Batissa
violacea celebensis Martens 1897 have the potential to be anti-MRSA.
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