


 Agriculture and Agricultural Science Procedia   3  ( 2015 )  1 

2210-7843 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Jurusan Teknologi Industri Pertanian, Fakultas Teknologi Pertanian, Universitas Gadjah Mada
doi: 10.1016/j.aaspro.2015.01.001 

Available online at www.sciencedirect.com

ScienceDirectScienceDirect



 Agriculture and Agricultural Science Procedia   3  ( 2015 )  2 – 3 

2210-7843 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Jurusan Teknologi Industri Pertanian, Fakultas Teknologi Pertanian, Universitas Gadjah Mada
doi: 10.1016/j.aaspro.2015.01.002 

ScienceDirect
Available online at www.sciencedirect.com



3 Organization  /  Agriculture and Agricultural Science Procedia   3  ( 2015 )  2 – 3 

© 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Jurusan Teknologi Industri Pertanian, Fakultas Teknologi Pertanian, 
Universitas Gadjah Mada



International Conference on Agro-industry (IcoA):
Sustainable and Competitive Agro-industry for Human
Welfare Yogyakarta-INDONESIA 2014

Edited by Adi Djoko Guritno, Elmar Schlich, Elke Pawelzik

Volume 3,
Pages 1-288 (2015)

Download full issue

Previous vol/issue Next vol/issue

Editorial Open access

Editorial Preface
Adi Djoko Guritno
Page 1

Download PDF

Editorial Open access

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia/vol/2/suppl/C
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia/vol/4/suppl/C
https://www.sciencedirect.com/science/article/pii/S2210784315000029
https://www.sciencedirect.com/science/article/pii/S2210784315000029/pdfft?md5=8d3e947ed24997daad5c66740f2a2412&pid=1-s2.0-S2210784315000029-main.pdf
https://www.sciencedirect.com/
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Organization
Pages 2-3

Download PDF

Research article Open access

The Latest Development of Laser Application Research in Plant Factory
Haruhiko Murase
Pages 4-8

Download PDF Article preview

Research article Open access

Development of Speaking Plant Approach Technique for Intelligent Greenhouse
Hiroshige Nishina
Pages 9-13

Download PDF Article preview

Research article Open access

Prediction of Hot Glue Content for Sealing Toothpaste Carton
Ravipim Chaveesuk, Teeranut Ngoenvivatkul
Pages 14-19

Download PDF Article preview

Research article Open access

Stabilizing and Decentralizing the Growth through Agro-industrial Development
Mochammad Maksum Machfoedz
Pages 20-25

Download PDF Article preview

Research article Open access

Potential Application of a Quality Cost Model for Fresh Produce Packhouses
Chutima Waisarayutt, Thirawat Wongwiwat
Pages 26-31

Download PDF Article preview

Research article Open access

New Paradigm of Managing Risks: Risk and Control Self-assessment

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000030
https://www.sciencedirect.com/science/article/pii/S2210784315000030/pdfft?md5=db8db36e1d62929f5e3e48c6fc53f8e8&pid=1-s2.0-S2210784315000030-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000042
https://www.sciencedirect.com/science/article/pii/S2210784315000042/pdf?md5=ec09d4c2083d2b1bbf463d5005f610b0&pid=1-s2.0-S2210784315000042-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000054
https://www.sciencedirect.com/science/article/pii/S2210784315000054/pdf?md5=05b200e8d12beca825405396474d9637&pid=1-s2.0-S2210784315000054-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000066
https://www.sciencedirect.com/science/article/pii/S2210784315000066/pdf?md5=8d9c398c18ee79c303612bcc70f9ec32&pid=1-s2.0-S2210784315000066-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000078
https://www.sciencedirect.com/science/article/pii/S2210784315000078/pdf?md5=03e54edf7e4fc4f189ee0f91ee572d98&pid=1-s2.0-S2210784315000078-main.pdf
https://www.sciencedirect.com/science/article/pii/S221078431500008X
https://www.sciencedirect.com/science/article/pii/S221078431500008X/pdf?md5=0f8a3fd1ce941cde12628118c33ba5e7&pid=1-s2.0-S221078431500008X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000091
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Deddy Jacobus
Pages 32-34

Download PDF Article preview

Research article Open access

Business Process Analysis and Improvement for a Raw Milk Collection Centre in
Thailand
Pornthipa Ongkunaruk
Pages 35-39

Download PDF Article preview

Research article Open access

Monitoring Nest Building in Mice and Leaf Movement of Kidney Beans Using an
Infrared Range Camera
Tsuyoshi Okayama, Tatsuhiko Goto, Takeshi Suzuki, Atsushi Toyoda
Pages 40-44

Download PDF Article preview

Research article Open access

Biotransformation Studies on Fluoranthene, a Four-ring Polycylic Aromatic
Hydrocarbon, by White-rot Fungus Armillaria sp. F022
Tony Hadibarata, Risky Ayu Kristanti
Pages 45-50

Download PDF Article preview

Research article Open access

Assessment of the Supply Chain Factors and Classification of Inventory Management in
Suppliers’ Level of Fresh Vegetables
Adi Djoko Guritno, Rika Fujianti, Dinovita Kusumasari
Pages 51-55

Download PDF Article preview

Research article Open access

Open Innovation Model: Empowering Entrepreneurial Orientation and Utilizing
Network Resources as Determinant for Internationalization Performance of Small
Medium Agroindustry

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000091/pdf?md5=28b1e103d79b881d2ca167776c555d4f&pid=1-s2.0-S2210784315000091-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000108
https://www.sciencedirect.com/science/article/pii/S2210784315000108/pdf?md5=f421102dee1277f20e08551db8ee205f&pid=1-s2.0-S2210784315000108-main.pdf
https://www.sciencedirect.com/science/article/pii/S221078431500011X
https://www.sciencedirect.com/science/article/pii/S221078431500011X/pdf?md5=dd1e0d5e1d502aab9f90861548be3fa6&pid=1-s2.0-S221078431500011X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000121
https://www.sciencedirect.com/science/article/pii/S2210784315000121/pdf?md5=19d37da760f0be4dc2160aa486b9442d&pid=1-s2.0-S2210784315000121-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000133
https://www.sciencedirect.com/science/article/pii/S2210784315000133/pdf?md5=689d07f93e2d2706f1118836b4be8b18&pid=1-s2.0-S2210784315000133-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000145
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Ginta Ginting
Pages 56-61

Download PDF Article preview

Research article Open access

Possibility of Some Indigenous Spices as Flavor Agent of Green Tea
Wahyu Supartono, Anggoro Cahyo Sukartiko, Henry Yuliando, Novita Erma Kristanti
Pages 62-66

Download PDF Article preview

Research article Open access

Marketing Strategy Based on Marketing Mix Influence on Purchasing Decisions of
Malang Apples Consumers at Giant Olympic Garden Mall (MOG), Malang City, East
Java Province, Indonesia
Retno Astuti, Rizky Lutfian Ramadhan Silalahi, Galuh Dian Paramita Wijaya
Pages 67-71

Download PDF Article preview

Research article Open access

Analysis of Prospect of Agro-tourism Attractiveness Based on Location Characteristics
Pujo Saroyo, Guntarti Tatik Mulyati
Pages 72-77

Download PDF Article preview

Research article Open access

The Use of Cox Regression Model to Analyze the Factors that Influence Consumer
Purchase Decision on a Product
Azimmatul Ihwah
Pages 78-83

Download PDF Article preview

Research article Open access

Daily Worker Evaluation Model for SME-scale Food Production System Using Kansei
Engineering and Artificial Neural Network
Mirwan Ushada, Tsuyoshi Okayama, Atris Suyantohadi, Nafis Khuriyati, Haruhiko Murase
Pages 84-88

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000145/pdf?md5=e6cfbd1c537d5add34fec4a268f8c658&pid=1-s2.0-S2210784315000145-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000157
https://www.sciencedirect.com/science/article/pii/S2210784315000157/pdf?md5=8ac763622f44fa2842481e661aeabb5d&pid=1-s2.0-S2210784315000157-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000169
https://www.sciencedirect.com/science/article/pii/S2210784315000169/pdf?md5=f05a7fcc2019f3d5e770d10f6c073df3&pid=1-s2.0-S2210784315000169-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000170
https://www.sciencedirect.com/science/article/pii/S2210784315000170/pdf?md5=5385526596f56bf0e71de8b0d1350b6a&pid=1-s2.0-S2210784315000170-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000182
https://www.sciencedirect.com/science/article/pii/S2210784315000182/pdf?md5=2f4470401973d5968c58a8e72a50cd94&pid=1-s2.0-S2210784315000182-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000194
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Download PDF Article preview

Research article Open access

Mediating Role of Strategic Supply Management on Performance
Meirani Harsasi
Pages 89-94

Download PDF Article preview

Research article Open access

Optimization of Hydraulic Retention Time (HRT) and Inoculums Addition in
Wastewater Treatment Using Anaerobic Digestion System
Sakunda Anggarini, Nur Hidayat, Nimas Mayang Sabrina Sunyoto, Putri Siska Wulandari
Pages 95-101

Download PDF Article preview

Research article Open access

Cleaner Production Strategy for Improving Environmental Performance of Small Scale
Cracker Industry
Nafis Khuriyati, Wagiman, Denok Kumalasari
Pages 102-107

Download PDF Article preview

Research article Open access

Risk Measurement of Supply Chain Organic Rice Product Using Fuzzy Failure Mode
Effect Analysis in MUTOS Seloliman Trawas Mojokerto
Devi Urianty Miftahul Rohmah, Wike Agustin Prima Dania, Ika Atsari Dewi
Pages 108-113

Download PDF Article preview

Research article Open access

Scale up of Panel Assembly for Moss Rooftop Greening Material (Sphagnum sp.) Using
Dimensional Analysis
Lathifa Indraningtyas, Mirwan Ushada, Agustinus Suryandono
Pages 114-120

Download PDF Article preview

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000194/pdf?md5=9758bbf09c9f4e1c468bee5c6809129a&pid=1-s2.0-S2210784315000194-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000200
https://www.sciencedirect.com/science/article/pii/S2210784315000200/pdf?md5=b51d39bdcf7d0ba20cd3bdb50f4bb4df&pid=1-s2.0-S2210784315000200-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000212
https://www.sciencedirect.com/science/article/pii/S2210784315000212/pdf?md5=84e3ac9bde7f99fa18775189b01248dd&pid=1-s2.0-S2210784315000212-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000224
https://www.sciencedirect.com/science/article/pii/S2210784315000224/pdf?md5=d0a82e6224b4786c438b147c8f8e3d10&pid=1-s2.0-S2210784315000224-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000236
https://www.sciencedirect.com/science/article/pii/S2210784315000236/pdf?md5=b01e96bc912a08ffc54d63a0e71e9066&pid=1-s2.0-S2210784315000236-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000248
https://www.sciencedirect.com/science/article/pii/S2210784315000248/pdf?md5=3dda53e9928b0ea1a396807671127307&pid=1-s2.0-S2210784315000248-main.pdf
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Research article Open access

Integration of Key Performance Indicator into the Corporate Strategic Planning: Case
Study at PT. Inti Luhur Fuja Abadi, Pasuruan, East Java, Indonesia
Rheysa Permata Sari
Pages 121-126

Download PDF Article preview

Research article Open access

Influence of CO  and C H  Adsorbents to the Symptoms of Internal Browning on the
Packaged ‘Silver Bell’ Pear (Pyrus communis L.)
Bayu Nugraha, Nursigit Bintoro, Hideki Murayama
Pages 127-131

Download PDF Article preview

Research article Open access

The Shallot Pricing in the View of Import Restriction and Price Reference
Moh. Wahyudin, Moch. Maksum, Henry Yuliando
Pages 132-136

Download PDF Article preview

Research article Open access

Current Condition of Agroindustrial Supply Chain of Cassava Products: A Case Survey
of East Java, Indonesia
I.B. Suryaningrat, Winda Amilia, Miftahul Choiron
Pages 137-142

Download PDF Article preview

Research article Open access

The Strengthening Factors of Tea Farmer Cooperative: Case of Indonesian Tea Industry
Henry Yuliando, K. Novita Erma, S. Anggoro Cahyo, Wahyu Supartono
Pages 143-148

Download PDF Article preview

Research article Open access

How Relationship Quality on Customer Commitment Influences Positive e-WOM
Hasti Purnasari, Henry Yuliando

2 2 4

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S221078431500025X
https://www.sciencedirect.com/science/article/pii/S221078431500025X/pdf?md5=c11ec876a57248600535123d702bfd60&pid=1-s2.0-S221078431500025X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000261
https://www.sciencedirect.com/science/article/pii/S2210784315000261/pdf?md5=f68381b0337ed59b0f8af5291f3926f6&pid=1-s2.0-S2210784315000261-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000273
https://www.sciencedirect.com/science/article/pii/S2210784315000273/pdf?md5=a89d5d3cf7ade845e81066f6ff4bb134&pid=1-s2.0-S2210784315000273-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000285
https://www.sciencedirect.com/science/article/pii/S2210784315000285/pdf?md5=bdb42521754f367e9ba9007fba63b7a5&pid=1-s2.0-S2210784315000285-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000297
https://www.sciencedirect.com/science/article/pii/S2210784315000297/pdf?md5=272e7dc1fc7ffe1e70854d60f2446aa4&pid=1-s2.0-S2210784315000297-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000303
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Pages 149-153

Download PDF Article preview

Research article Open access

A Sustainable Partnership Model among Supply Chain Players in Wooden Furniture
Industry Using Goal Programming
Muh. Hisjam, Adi Djoko Guritno, Nunuk Supriyatno, Shalihuddin Djalal Tandjung
Pages 154-158

Download PDF Article preview

Research article Open access

Financial Feasibility Analysis for Moss Greening Material Panel in Yogyakarta
Titisari Juwitaningtyas, Mirwan Ushada, Didik Purwadi
Pages 159-162

Download PDF Article preview

Research article Open access

Supply Chain Performance Identification of Horticulture Product at Cooperative
Brenjonk in Trawas, Mojokerto
Ika Atsari Dewi, Wike Agustin Prima Dania, Bella Rahmawati Kusuma Wardani
Pages 163-168

Download PDF Article preview

Research article Open access

Halal Food Marketing: A Case Study on Consumer Behavior of Chicken-based
Processed Food Consumption in Central Part of Java, Indonesia
Dyah Ismoyowati
Pages 169-172

Download PDF Article preview

Research article Open access

Mapping Student's Performance Based on Data Mining Approach (A Case Study)
Harwati, Ardita Permata Alfiani, Febriana Ayu Wulandari
Pages 173-177

Download PDF Article preview

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000303/pdf?md5=5c060e81c2d956c719688cf144fddae8&pid=1-s2.0-S2210784315000303-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000315
https://www.sciencedirect.com/science/article/pii/S2210784315000315/pdf?md5=3ba0b2fc74156ba7a1b35f9e42d0c8c6&pid=1-s2.0-S2210784315000315-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000327
https://www.sciencedirect.com/science/article/pii/S2210784315000327/pdf?md5=fcc66c58c4fc3248cd80f99f736e4a92&pid=1-s2.0-S2210784315000327-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000339
https://www.sciencedirect.com/science/article/pii/S2210784315000339/pdf?md5=00c175f798f31d5af1ecd10420853e47&pid=1-s2.0-S2210784315000339-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000340
https://www.sciencedirect.com/science/article/pii/S2210784315000340/pdf?md5=b3a550b52f8c48b1ecd538e079691f4b&pid=1-s2.0-S2210784315000340-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000352
https://www.sciencedirect.com/science/article/pii/S2210784315000352/pdf?md5=519bf19da299683fb004f91afb0ec069&pid=1-s2.0-S2210784315000352-main.pdf
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Research article Open access

Effect of Storage Temperatures on Color of Tomato Fruit (Solanum Lycopersicum Mill.)
Cultivated under Moderate Water Stress Treatment
A.N. Khairi, M.A.F. Falah, A. Suyantohadi, N. Takahashi, H. Nishina
Pages 178-183

Download PDF Article preview

Research article Open access

Design of Innovative Alarm Clock Made from Bamboo with Kansei Engineering
Approach
Achmad Shergian, Taufiq Immawan
Pages 184-188

Download PDF Article preview

Research article Open access

Productivity Improvement of Small Scale Medium Enterprises (SMEs) on Food
Products: Case at Yogyakarta Province, Indonesia
Dewi Kurniawati, Henry Yuliando
Pages 189-194

Download PDF Article preview

Research article Open access

Work Posture Analysis of Manual Material Handling Using OWAS Method
M. Arip Wahyudi, Wike A.P. Dania, Rizky L.R. Silalahi
Pages 195-199

Download PDF Article preview

Research article Open access

The Production of Bioethanol Fermentation Substrate from Eucheuma cottonii Seaweed
through Hydrolysis by Cellulose Enzyme
Sekar Puspawati, Wagiman, Makhmudun Ainuri, Darmawan Ari Nugraha, Haslianti
Pages 200-205

Download PDF Article preview

Research article Open access

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000364
https://www.sciencedirect.com/science/article/pii/S2210784315000364/pdf?md5=9980ef9ca25a4da5730ef85903f5d79f&pid=1-s2.0-S2210784315000364-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000376
https://www.sciencedirect.com/science/article/pii/S2210784315000376/pdf?md5=1db4974bcc346375473760660f89ee55&pid=1-s2.0-S2210784315000376-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000388
https://www.sciencedirect.com/science/article/pii/S2210784315000388/pdf?md5=0e3d7247d7d96b9d481e2b217a000ba7&pid=1-s2.0-S2210784315000388-main.pdf
https://www.sciencedirect.com/science/article/pii/S221078431500039X
https://www.sciencedirect.com/science/article/pii/S221078431500039X/pdf?md5=fc814430b254de0d07f21688f08848d4&pid=1-s2.0-S221078431500039X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000406
https://www.sciencedirect.com/science/article/pii/S2210784315000406/pdf?md5=784bd3a385bd92e89dc97cff54102d1c&pid=1-s2.0-S2210784315000406-main.pdf
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Unpad – Ibu Popon Collaboration; A Best Practice in Sustainable Assistance Model for
Social Entrepreneurship in Agro-industrial Based SME's
Dwi Purnomo, Totok Pujianto, Nurfida Efendi
Pages 206-210

Download PDF Article preview

Research article Open access

Production Scheduling Using Mixed Integer Programming: Case of Bread Small and
Medium Enterprise at Yogyakarta
Ratriani Puspita Hastuti, Henry Yuliando, Ibnu Wahid Fakhrudin Aziz
Pages 211-215

Download PDF Article preview

Research article Open access

Wastewater Treatment in Cajuput Oil Industry Using Anaerobic Filtration
Rafik Kurniawan, Novita Erma Kristanti, Anggoro Cahyo Sukartiko
Pages 216-220

Download PDF Article preview

Research article Open access

Evaluation of Poultry Supply Chain Performance in XYZ Slaughtering House
Yogyakarta Using SCOR and AHP Method
Ikhsan Bani Bukhori, Kuncoro Harto Widodo, Dyah Ismoyowati
Pages 221-225

Download PDF Article preview

Research article Open access

USFDA Import Refusal and Export Competitiveness of Indonesian Crab in US Market
A. Suhaeli Fahmi, Moch Maksum, Endy Suwondo
Pages 226-230

Download PDF Article preview

Research article Open access

The Effect of Maltodextrin Concentration and Drying Temperature to Antioxidant
Content of Sinom Beverage Powder
Amna Hartiati, Sri Mulyani

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000418
https://www.sciencedirect.com/science/article/pii/S2210784315000418/pdf?md5=e8ef1ac9b02dd6b36a05abd62c8de801&pid=1-s2.0-S2210784315000418-main.pdf
https://www.sciencedirect.com/science/article/pii/S221078431500042X
https://www.sciencedirect.com/science/article/pii/S221078431500042X/pdf?md5=95b9ef34e6e0db0893481a8093d8a768&pid=1-s2.0-S221078431500042X-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000431
https://www.sciencedirect.com/science/article/pii/S2210784315000431/pdf?md5=255a4f190ce5521ab18656226b298030&pid=1-s2.0-S2210784315000431-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000443
https://www.sciencedirect.com/science/article/pii/S2210784315000443/pdf?md5=cb0a19ac33da7ed02238e918e978ca9a&pid=1-s2.0-S2210784315000443-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000455
https://www.sciencedirect.com/science/article/pii/S2210784315000455/pdf?md5=b6ac6fb36f95b739f2c3682c3a15625c&pid=1-s2.0-S2210784315000455-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000467
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


Pages 231-234

Download PDF Article preview

Research article Open access

Supply Chain Risk Management on Tobacco Commodity in Temanggung, Central Java
(Case Study at Farmers and Middlemen Level)
Muchamad Muchfirodin, Adi Djoko Guritno, Henry Yuliando
Pages 235-240

Download PDF Article preview

Research article Open access

Adsorption Pollution Leather Tanning Industry Wastewater by Chitosan Coated
Coconut Shell Active Charcoal
M. Lasindrang, H. Suwarno, S.D. Tandjung, H.N. Kamiso
Pages 241-247

Download PDF Article preview

Research article Open access

Directed Interesterification of Coconut Oil to Produce Structured Lipid
Arita Dewi Nugrahini, Tatang Hernas Soerawidjaja
Pages 248-254

Download PDF Article preview

Research article Open access

Applications of Queuing Theory in the Tobacco Supply
Moh Zainal Arifin, Banun Diyah Probowati, Sri Hastuti
Pages 255-261

Download PDF Article preview

Research article Open access

Analysis of Bio Pellet Process Based on Mass Balance
Andrew Setiawan Rusdianto, Miftahul Choiron
Pages 262-265

Download PDF Article preview

Research article Open access

Agriculture and Agricultural Scie
Open access

Menu

https://www.sciencedirect.com/science/article/pii/S2210784315000467/pdf?md5=b2169fc2f583f95b0a9ca73c2e248c00&pid=1-s2.0-S2210784315000467-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000479
https://www.sciencedirect.com/science/article/pii/S2210784315000479/pdf?md5=7de22dc12f08917cb8d6697f05016c39&pid=1-s2.0-S2210784315000479-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000480
https://www.sciencedirect.com/science/article/pii/S2210784315000480/pdf?md5=9b96951fc45cf739102f8b61476de2c0&pid=1-s2.0-S2210784315000480-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000492
https://www.sciencedirect.com/science/article/pii/S2210784315000492/pdf?md5=702d0614b67b1004957bce34eda7f4ad&pid=1-s2.0-S2210784315000492-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000509
https://www.sciencedirect.com/science/article/pii/S2210784315000509/pdf?md5=1229925905bd5cbb609e2d84c5282ac3&pid=1-s2.0-S2210784315000509-main.pdf
https://www.sciencedirect.com/science/article/pii/S2210784315000510
https://www.sciencedirect.com/science/article/pii/S2210784315000510/pdf?md5=efb6b34d120fd5d093f610a12b97698b&pid=1-s2.0-S2210784315000510-main.pdf
https://www.sciencedirect.com/journal/agriculture-and-agricultural-science-procedia
https://www.elsevier.com/about/open-science/open-access/open-access-journals


 Agriculture and Agricultural Science Procedia   3  ( 2015 )  2 – 3 

2210-7843 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Jurusan Teknologi Industri Pertanian, Fakultas Teknologi Pertanian, Universitas Gadjah Mada
doi: 10.1016/j.aaspro.2015.01.002 

ScienceDirect
Available online at www.sciencedirect.com



3 Organization  /  Agriculture and Agricultural Science Procedia   3  ( 2015 )  2 – 3 

© 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Jurusan Teknologi Industri Pertanian, Fakultas Teknologi Pertanian, 
Universitas Gadjah Mada



 Agriculture and Agricultural Science Procedia   3  ( 2015 )  241 – 247 

2210-7843 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Jurusan Teknologi Industri Pertanian, Fakultas Teknologi Pertanian, Universitas Gadjah Mada
doi: 10.1016/j.aaspro.2015.01.047 

Available online at www.sciencedirect.com

ScienceDirectScienceDirect

The 2014 International Conference on Agro-industry (ICoA) : Competitive and sustainable Agro-
industry for Human Welfare 

Adsorption Pollution Leather Tanning Industry Wastewater by 
Chitosan Coated Coconut Shell Active Charcoal 

 Lasindrang M*, Suwarno H, Tandjung S.D, Kamiso H. N 
                                 Environmental Science Program, Post Graduate School. Universitas Gadjah Mada (UGM).  Teknika Utara Street Yogyakarta. 

Indonesia. 
 

Abstract 

Besides having advantages, Chitosan as biosorbent has also disadvantages.  .  Chitosan is very soluble in low pH so 
it cannot adsorb Cr (total) at low pH.  It is due to active site (amine group) of chitosan undergo protonation and its 
adsorption capability is easily influenced by anions in waters.  The research studied use of chitosan coating active 
charcoal of coconut shell to increase adsorption capability of Cr (total), BOD, COD.  This research was done to 
evaluate characteristic of liquid waste quality with IPAL or without IPAL and compare with Regulation of DIY 
Governor number 7/2010.  It studied also effect of  pH and Concentration of chitosan coating active charcoal as 
adsorbent on decrease in Cr (total), BOD, and COD concentration on liquid waste of leather tanning.  The results 
indicate liquid waste of  leather tanning industry with IPAL and without IPAL have exceeded quality standard of 
liquid wast e of leather tanning industry.  ANOVA statistical test indicated Cr (total), BOD, COD are significant at 
5% (p<0.05), various pH influenced decrease in Cr (total), BOD, COD.  The highest removal percentage on effect of 
chitosan concentration coating active charcoal is obtained in adsorbent C (K3A1), Cr (total) (99.19%); BOD 
(99.95%); COD (99.825%) 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Jurusan Teknologi Industri Pertanian, Fakultas Teknologi Pertanian, Universitas Gadjah 
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1. Introduction 

One of industries having potential to pollute is leather tanning industry. Leather industrial wastewater changes 
continuously and is different from time to time according to type and amount of raw leather processed, type of 
finished leather, type and amount of chemical material added and technological level applied. Pollution occurs due 
to chemical material used in the process that is not absorbed perfectly by processed leather, so wastewater in wet 
process still contain remnant chemical material in great amount. One of damaging metal is chrome. Chrome in 
waters environment with certain concentration can cause problem. Cr (VI) in water has high solubility and is toxic, 
corrosive and carcinogenic that may cause lung cancer when accumulated in human body (Palar, 2008).   One of 
efforts to deal with pollution by leather tanning industry is removal of chrome and organic material from leather 
tanning industrial wastewater with cheap and natural way by absorption method using natural adsorbent using 
chitosan and coconut shell active charcoal. According to Griffon et al (2006) chitosan is non-toxic cationic polymer, 
which is biodegradable and biocompatible. Chitosan is effective pollutant bio-absorbent due to high deacetilization 
rate and have free amino group, so it is polycationic having capability to bind metal, protein and dye. However, 
chitosan has also weakness. Use of chitosan as bio-absorbent is soluble in low pH so it cannot absorb Cr (III) at low 
pH (Onar and Sarisik, 2002). It is due to active site (amine group) of chitosan undergo protonization and its 
adsorption capability is influenced by anion in waters. In contrary, coconut shell active charcoal or active carbon has 
wide surface (300-2000 m2/g) (Suhartana., 2006) and has high absorption rate due to having active site that can 
absorb organic and inorganic material. According to Rodrigues and Reinoso (1998) active carbon is species with 
amphoteric characteristic that can have negative or positive content and depend on solution pH to absorb organic 
and inorganic material. Anionic adsorption will occur in low pH and cationic species will prefer high pH. Due to its 
usage to absorb heavy metal, it is used as substrate to attach chitosan to absorb heavy metal and organic material 
from industrial wastewater more effectively. 

2.   Experimental 

2.1 Materials 

     Chitosan was purchased from Sigma Aldrich Co (USA), Coconut Shell Active Charcoal from Lab Chem-mix 
Pratama (Indonesia)  

2.2.  Sample acquisition  of leather tanning industrial wastewater 

     Sample of leather tanning industrial wastewater was taken on discharge flow that is not using wastewater 
treatment plant and one using wastewater treatment plant. Analysis in laboratory include temperature, pH, BOD, 
COD, Cr(total), TSS and their comparison to wastewater quality standard according to DIY Governoor Regulation 
number 7/2010. Wastewater from leather tanning without treatment plant is given with chitosan coating active 
charcoal to study efficiency in decreasing leather tanning wastewater concentration.  

2.3.  Making chitosan coated  coconut shell active charcoal 

     Making chitosan coating active charcoal is similar to that done by Nomanbhay and Palanisamy (2005). Fifteen 
gram active charcoal was entered into 15 ml gel chitosan 1% (1g chitosan in 100 ml oxalate acid 10%) and the mix 
was shaken with shaker for 24 hours. Ratio of 15 ml gel chitosan 1% and 15 g active charcoal is considered 1:1 that 
coded with K1A1. The mixture was filtered, washed with distilled water and dried. coating process was repeated 
three times to obtain thick chitosan on active charcoal. Chitosan-layered active charcoal was separated from solution 
and soaked in 0.5% NaOH for 3 hours for neutralization and filtered and washed with distilled water to obtain 
neutral substrate. The active charcoal is dried at 600C and resulted in constant weight. Similar procedure was done 
for 15 ml gel chitosan 2%:15 g active charcoal with 2:1 ratio (K2A1) and 15 ml gel chitosan 3%: 15 ml active 
charcoal with 3:1 ratio (K3A1). 
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2.4. Test of  pH effect and chitosan concentration coated coconut shell active charcoal on Cr(total) absorption,   
BOD, and COD 

 
     The 25 ml sample of leather tanning industry was taken, pipetted and entered into 500 ml Erlenmeyer. Solution 
pH in each Erlenmeyer was arranged by adding HCl 0.1M and NaOH 0.1 M. pH variation used is 1, 2, 3, 4,5,6 and 
7. In each solution, 5 g adsorbent is entered. It is shaken with shaker for 24 hour. Resulted solution is filtered and its 
filtrate is analyzed with atom absorption Spectrophotometer to identify Cr (total) and to analyze BOD, COD 
remaining in the solution after interaction with adsorbent. 
 
The removal efficiency (E) of adsorbent on Cr (total), BOD, COD was defined as 
 
                  E (%) = [(Co – C1) / Co] x100 
 
where Co and C1 are the initial and equilibrium concentration of  Cr (total), BOD, COD solution (mg/l), respectively. 

3. Results and discussion 

3.1. Analysis of leather tanning industry wastewater  

     Results of analysis of leather tanning industry wastewater with and without wastewater treatment plant for 
various physical and chemical parameter and comparison with wastewater quality standard in DIY Governor 
Regulation number 7 of 2010 is presented in Table 1. 
  
Table 1 Results of analysis of leather tannin liquid waste without and with treatment plant 

Parameters Unit Test result 
without IPAL 

Test result with 
IPAL 

Liquid waste quality standard of DIY 
Province No 7/2010 

pH - 3 7.28 6.0 – 9.0 
Suhu ◦C 25.5 30.6 ± 3◦C 
DHL μmhos 920.00 550 - 
BOD mg/l 1200.1 128 40 
COD mg/l 3400 1146.08 90 
TSS mg/l 640 105 40 
Cr (total) mg/l 644.850 0.5 0.4 

 
Based on Table 1 above, following discussion is about physical and chemical parameters: 

3.1.1. Temperature 
      Wastewater temperature measurement is very necessary to observe biological activity, chemical, solvability, 
oxygen saturation and decomposition. Biological activity and chemical reaction will increase twice each 100C 
temperature increase. Oxidation level of organic material is far higher in relatively high temperature than in low 
temperature. The increase in temperature is accompanied with decrease in dissolved oxygen, so cannot met oxygen 
requirement for water organism to do metabolism and respiration process (Effendi, 2003). Analysis of wastewater 
from leather tanning industry without wastewater treatment plant, indicated wastewater temperature of 25.5⁰C and 
that with treatment plant is 30.60C, considered normal for aquatic life with the wastewater with treatment plant is 
discharged to water body or river. According to wastewater quality standard in DIY Governor Regulation Number 
7/2010, the wastewater temperature still according quality standard. 
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3.1.2. Acidity level (pH) 
      pH is an important physical parameter in controlling wastewater. Due to many chemical and biological reactions 
involving microorganism occur in certain pH. Analysis of wastewater from leather tanning industry without 
wastewater treatment plant, indicated wastewater pH 3 and that with treatment plant is 7.28. When pH of river 
changes extremely with pH less than 5 as indicated in wastewater without treatment plant directly discharged into 
water body, there will be change in river water such as disturbed fish life and other water animal, solved damaged 
mineral or metal, corrosion of iron pipes in water (Fardiaz, 1992). According to Palar (1994) chemical process 
occurring in water body can cause reduction of Cr (VI) to be Cr (III) when water body in acid condition and for 
alkali water, Cr (III) ions will be precipitated in water base. According to wastewater quality standard in DIY 
Governor Regulation Number 7/2010, liquid waste without wastewater treatment plant cannot be discharged directly 
to water body. 

3.1.3. BOD (Biological Oxygen Demand) 
     BOD does not indicate actual organic material in water used commonly as river pollution indicator that indirectly 
describes organic material in water (Davis and Masten, 2004). BOD reveal amount of organic content in wastewater. 
Greater organic material oxidized in wastewater indicates higher BOD. Result of BOD analysis in wastewater 
without treatment plant and with treatment plant indicate BOD without wastewater treatment plant was 1200.1 mg/l 
and BOD with wastewater treatment plant was 128 mg/l. related to the wastewater quality standard in DIY Governor 
Regulation number 7/2010, both values do not meet quality standard, which means the liquid waste with and 
without wastewater treatment plant do not suit being discharged directly to river, because it will cause pollution in 
water body. 

3.1.4. COD (Chemical Oxygen Demand) 
    Chemical Oxygen Demand (COD) is amount of oxygen required for discharged organic in water can be oxidized 
through chemical reaction. COD test only required three hour, while BOD take 5 days. Result of COD analysis in 
wastewater without treatment plant 3400 mg/l and with wastewater treatment plant are 1146.08 mg/l. compared with 
wastewater quality standard in DIY Governor Regulation Number 7/2010, the COD value for liquid waste with and 
without wastewater treatment plant have exceeded threshold and not meet the standard. So it is not appropriate to be 
discharged directly to water body because it will add pollution in water body. 

3.1.5. Cr (total) 
      Chromium (Cr) is heavy metal that is widely used in leather tannin industry. Chrome in wet process still 
contains remaining chrome in great amount. Result of Cr (total) in liquid waste without and with wastewater 
treatment plant are 644.8500 mg/l and 0.5 mg/l. the liquid waste with and without treatment plant did not suit 
wastewater quality standard in DIY Governor Regulation Number 7/2010, so it is not appropriate to discharge 
directly to water body. The liquid waste should be processed again to reduce Cr (total). 

3.2. Test  of pH effect and concentration of chitosan coated coconut shell active charcoal on adsorbed Cr (total) 

      pH variation in Cr (total) adsorption in the solution is factor influencing Cr (total) adsorption by chitosan coated 
active charcoal. It accords to One-way statistical test. Variable of Cr (total) is significant at 5% (p<0.05), so pH 
variation affect decrease in Cr (total) of liquid waste from leather tannin industry. Different Cr (total) reduction may 
be seen in figure 1. Cr (total) adsorption increase in pH 4 through pH 5. It is due to at pH 4 and pH 5, amount of H+ 
ion in the solution decreased so Cr (total) adsorption is easier and there is increase in adsorbed Cr (total). At pH 4, 
there is increase in Cr (total) adsorption by chitosan coated active charcoal (98.78%, 99.06% and 99.19%) for 
adsorbent A, adsorbent B, and Adsorbent C, respectively). According to Nomanbhay and Palanisamy research 
(2005), optimal pH is 4 for Cr (VI) adsorption. At adsorbent A, Cr (total) adsorption is less than adsorbent B and C. 
it is due to at adsorbent B and adsorbent C, chitosan coated active charcoal is greater so they can adsorb more Cr 
(total) and due to role of coconut shell active charcoal adsorption any material interacting with active charcoal 
causing heavy metal Cr (total)) pulled by active charcoal and attach on active charcoal surface in combination of 
complex physical power and chemical reaction. So active group that can bind Cr (total) do not only come from 
active sites in chitosan but also from coconut shell active charcoal. Result of influence of pH and chitosan 
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concentration coated active charcoal on adsorbed Cr (total), is presented in figure 1a 
 
 
 
 a)     a) 

     

 

 

 

 

 

 

 
 
b) 

 

 

 

 

 

 

 
 
 
 
 
 
 

Fig 1.(a) Test of  pH effect and concentration active coconut shell charcoal of  Cr (total) adsorbed and (b) BOD 
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K3A 1 97.97 98.28 98.63 99.19 98.91 98.78 98.12
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3.3. Test  of pH effect  and concentration of chitosan coated coconut shell active charcoal on adsorbed BOD 

     pH variety in BOD adsorption in solution is factor influencing BOD adsorption by chitosan coated coconut shell 
active charcoal. It accords one-way Anova statistical test. BOD variable is significant at 5% (p<0.05) so pH variety 
affect BOD reduction in liquid waste from leather tannin industry. Result of absorbed BOD analysis is presented in 
figure 1b. The figure shows that BOD reduction efficiency occur at pH 5 and 6, and at pH 6 its optimal, when 
absorbed BOD at adsorbent A, B and C are 99.93%, 99.94%, and 99.95%, respectively. According to Marganof 
(2003) chitosan can be made as coagulant in processing organic and inorganic liquid waste. It is due to coconut shell 
active charcoal as substrate for attachment of chitosan having high absorption rate and have wide surface (Hadi, 
2011). Therefore, BOD adsorption by chitosan coated coconut shell active charcoal is more effective as adsorbent, 
due to combination of chitosan and coconut shell active charcoal. 

3.4. Test  of pH effect and concentration of chitosan coated coconut shell active charcoal on adsorbed COD 

     pH variety in COD adsorption in solution is factor influencing COD adsorption by chitosan coated coconut shell 
active charcoal. It accords to one-way Anova statistical test. COD variable is significant at 5% (p<0.05) so pH 
variety affect COD reduction in liquid waste from leather tannin industry. Analytical result in figure 3,the figure 
shows that at pH 1 there is increase in COD reduction efficiency, where COD absorbed is greater than other pH. It is 
due to chemical material resistant to biochemical oxidation but not resistant to chemical oxidation. As presented by 
Fardiaz (1992), COD test in essence resulting in higher oxygen demand than BOD test, due to stable material over 
biochemical reaction that is oxidized in COD test. At ph 6 and pH 7, there occur increase in reduction efficiency. It 
is due to at low pH chitosan is not optimal in adsorption organic material due to amine group is protonated to be 
NH4

+ so less effective in adsorption organic material in leather tanning liquid waste. Result of COD adsorption 
analysis on different adsorbent concentration indicated that the different concentration affect efficiency of COD 
adsorption reduction in adsorbent A, B and C. it may due to adsorbent C contains more chitosan concentration than 
adsorbent A and adsorbent B that affect COD adsorption, It causes chitosan having amino group and polycationic 
characteristic can bind remaining protein from leather tannin. According to Marganof (2003), chitosan can be 
coagulant in handling organic and inorganic liquid waste that influence COD adsorption. 

 

   

Fig . 2.  Test of  pH effect and concentration of  chitosan coated coconut shell active charcoal on adsorbed COD 
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4. Conclusions 

1. Characteristic of liquid waste quality with and without wastewater treatment plant exceed liquid waste 
quality standard for leather tannin based on DIY governor regulation number 7/2010, so leather tannin 
industry should improve their wastewater treatment plant to comply with quality standard determined by 
local government. 

2. Chitosan coated coconut shell active charcoal is more effective in absorbing heavy metal Cr (total) at pH 4, 
is more effective in adsorption of BOD at pH 6 and is more effecting adsorption of COD at pH 1. 

3. Concentration of chitosan coated coconut shell active charcoal at adsorbent C (K3A1) is more effective 
adsorption of Cr (total), BOD and COD than adsorbent A (K1A1) and adsorbent B (K2A1). 
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