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ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal, it expresses how central to the global

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2009 0.000
Cites / Doc. (4 years) 2010 0.272
Cites / Doc. (4 years) 2011 0.383
Cites / Doc. (4 years) 2012 0.310
Cites / Doc. (4 years) 2013 0.393
Cites / Doc. (4 years) 2014 0.375
Cites / Doc. (4 years) 2015 0.423
Cites / Doc. (4 years) 2016 0.492
Cites / Doc. (4 years) 2017 0.553
Cites / Doc. (4 years) 2018 0.535
Cites / Doc. (3 years) 2009 0.000

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2009 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.
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% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2009 21.11
2010 39 24

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2009 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
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Uncited documents 2010 144
Uncited documents 2011 195
Uncited documents 2012 857
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FOREWORD 

 

Their great diversity and potential makes the development of marine and fisheries resources a 

priority for Indonesia, and a key orientation of long-term development planning. The 

development of valuable maritime and fishery resources has been encouraged by the government 

as a means to achieve food security and economic independence.  

These abundant marine and fisheries resources are the mainstay of Indonesia’s efforts to achieve 

Sustainable Development Goal (SDG) number 14: “Conserve and sustainably use the oceans, 

seas and marine resources for sustainable development”.   

As a contribution towards achieving SDG 14, each year the Faculty of Marine Science and 

Fisheries at Universitas Hasanuddin holds a national and international marine and fisheries 

symposium. The theme of the 2019 Symposium is “Managing Aquatic Resources for 

Sustainable Development”. This symposium will provide opportunities for participants to 

exchange information, knowledge and experience, as well as to initiate partnerships for research 

and outreach activities in the field of marine science and fisheries. These exchanges and 

partnerships will contribute towards enhancing the potential, development and utilization of 

marine and fishery resources in sustainable ways. 

A warm welcome to the researchers and participants from a wide cross-section of the marine and 

fisheries sector and thank you for coming to taking part in this Universitas Hasanuddin Marine 

Science and Fisheries Symposium. A heartfelt thank you is also due to the many people and 

organisations that have provided support or contributed in any way towards the successful 

realisation of this Symposium. May all the contributions made during this event provide valuable 

input to support marine and fisheries development in Indonesia.   

 

Makassar, 5 September 2019 

Dean, 

 

 

Dr.Ir.St Aisjah Farhum, MSi 
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Abstract
The purpose of this research was to observe the antioxidant, antibacterial and antifungal
activity of an edible coating chitosan galactose complex. The treatments were: A Control
chitosan; B Control commercial chitosan; C Chitosan with 0.5 g Galactose; D Chitosan
with 1 g Galactose; and E Chitosan with 1.5 g Galactose. The coatings were evaluated
using in-vitro testing. The parameters analysed were antioxidant activity (DPPH
method), antibacterial and anti fungal activity (inhibition zone method). The result
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Abstract The purpose of this research was to observe the antioxidant, antibacterial and 

antifungal activity of an edible coating chitosan galactose complex. The treatments were: A 

Control chitosan; B Control commercial chitosan; C Chitosan with 0.5 g Galactose; D Chitosan 

with 1 g Galactose; and E Chitosan with 1.5 g Galactose. The coatings were evaluated using in-

vitro testing. The parameters analysed were antioxidant activity (DPPH method), antibacterial 

and anti fungal activity (inhibition zone method). The result showed that the 1 g galactose-

chitosan complex performed better as an antioxidant than chitosan. Antioxidant analysis with 

the DPPH method found IC50 values of 43.20 – 73.15 ppm, with chitosan galactose complex 

(D) as the best antioxidant among the tested treatments. Antibacterial activity of the chitosan 

galactose complex (D) against pathogen bacteria from tilapia fillets produced a 12 mm 

inhibition zone. Antifungal activity of the chitosan galactose complex (D) against pathogenic 

fungi from smoked fish produced an 18 mm inhibition zone. This chitosan galactose complex 

could be used as a natural food preservative. 

1.   Introduction 

Most food packaging commonly used today is plastic. Plastics can endanger health and cause 

environmental pollution. To fulfil the demand for safe and environmentally friendly packaging 

materials, edible packaging based on chitosan has been developed. Edible coating is a type of 

packaging used as a semi-wet food coating for fruits and other fresh produce. Edible film is a thin and 

continuous layer formed through polymer chain interaction that produces a larger and more stable 

polymer aggregate. The chitosan packaging is both edible and biodegradable, and can be used as a 

coating or as an edible film. 

 Chitosan is commonly isolated from shrimp and crab waste, including the shells of these crustacea, 

through chitin deacetylation. Chitosan is a compound which has a positively charged free amino group 

that can bind to a negative charge on the microbial cell wall. This makes chitosan widely used in 

various fields, especially for preservation [1]. However, chitosan has several disadvantages, one of 

which is that it is not good at producing antioxidants; furthermore, in some applications, chitosan 

tends to be fragile and easily broken. These disadvantages can be overcome by adding materials to 

modify and enhance the properties of chitosan [2]. 

With the right modifications, the antioxidant and antimicrobial properties of chitosan-based 

compounds can be far superior to those of pure chitosan. The presence of amino groups and hydroxyl 

in chitosan means that chitosan can easily be chemically modified to produce chitosan derivatives. 
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These modifications can be produced through physical or chemical processes and are expected to 

improve the performance of chitosan and maintain its stability [3]. Some researchers have developed 

modification methods such as the addition of monosaccharides, glycerol and organic acids to improve 

the antimicrobial and antioxidant performance of chitosan. For example, a study by [1] concluded that 

a chitosan-galactose complex had the best antioxidant performance, with the intensity of brownish 

colour ranging from 0.031-0.224, while the antioxidant activity (measured with the DPPH method) 

was 92-131 ppm and the reduction power was 1,059-1,274. This study aimed to determine the 

antioxidant, antibacterial and antifungal activity of a range of chitosan-galactose complexes proposed 

for use as edible coatings. 

2.   Materials and Methods 

This study was conducted at the Faculty of Marine Science and Fisheries, Universitas Negeri 

Gorontalo, in Gorontalo, Indonesia, and lasted for two months. The chitosan-galactose complex edible 

coatings were produced at the Faculty of Marine Science and Fisheries. The antibacterial, antifungal 

and antioxidant properties were tested at the Pharmaceutical Laboratory, Faculty of Sport and Health. 

The materials used to produce the edible coating complex were chitosan from vannamei shrimp shells, 

1% acetic acid, galactose and 250 mL of distilled water. The materials used for antibacterial and 

antifungal activity tests were distilled water, Butterfield phosphate-buffer and Plate Count Agar (PCA) 

media, Potato dextrose Agar (PDA), sterile disc paper, physiological NaCl, sterile distilled water. The 

tools used were hot plate, magnetic stirrer, FTIR Spectroscopy (Bruker Tensor 37), oven (Yamato DV 

40), incubator, vortex (Thermo Scientific), sterilization cabinet (Pathfinder). 

The galactose was added to the chitosan in various concentrations. The treatments were: A Control 

chitosan; B Control commercial chitosan; C Chitosan with 0.5 g Galactose; D Chitosan with 1 g 

Galactose; and E Chitosan with 1.5 g Galactose. The coatings were evaluated using in-vitro testing. 

The parameters analysed were the antioxidant activity, tested with the DPPH method, and the 

antibacterial and antifungal activities both tested with an inhibition zone method using in-vitro testing. 

Antibacterial activity was tested on bacterial isolates from contaminated tilapia fillets, while antifungal 

activity was tested on pathogenic fungi isolates from smoked skipjack tuna. The data were analysed 

quantitatively. 

2.1.  Antioxidant Activity Test Procedure 

Testing of antioxidant activity followed the protocols in [4] with modifications to the concentrations of 

the extracts of the sample mother liquor, the comparative antioxidants (Vitamins C and E) and the 

Diphenylpycrilhydrazil (DPPH) concentration. The sample extract solutions (pure chitosan, 

commercial chitosan, samples C, D, E and F) were prepared with a concentration of 1000 ppm, and 

then diluted to concentrations of 50, 75, and 100 ppm. Comparative antioxidants (Vitamin C and E) 

were made to a concentration of 1000 ppm and then diluted to concentrations of 50, 75, 100 ppm. The 

DPPH solution was made by dissolving DPPH crystals in ethanol as a solvent, with a concentration of 

0.05 mM. The process of making the DPPH 0.05 mM solution was carried out in conditions with a 

low-temperature and protection from sunlight.  

Aliquots of 4.5 ml were taken from the test solution or comparator and were reacted with 0.5 ml of 

DPPH 0.05 mM solution in a test tube. The mixture was incubated at 37°C for 30 minutes, and then 

the absorbance was measured using Uv-Vis spectrophotometry at a wavelength of 519 nm. The 

antioxidant activity of each sample and comparative antioxidant vitamins C and E was expressed as 

percentage (%) inhibition, calculated using the following formula: 

% inhibition=    
                             

                        
        

Linear regression of sample inhibitory percentages versus concentration values (extracts or 

comparative antioxidants of Vitamin C and E) was performed with inhibitory percentages plotted on 

the x axis and concentration values on the y axis. The linear regression equation obtained in the form 
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of an equation of the form y = a + bx was used to determine the IC50 of each sample, where the IC50 

value is the concentration of the sample (extract or comparative antioxidant Vitamins C and E) which 

reduced DPPH radicals to 50% of the initial concentration by taking the 'y' value of 50 and the 

corresponding value of x as the IC50 [4]. 

2.2.  Antibacterial and antifungal activity test procedures 

Antibacterial activity tests were conducted on bacterial isolates from contaminated tilapia fillet and 

antifungal activity tests were conducted on fungal isolates from smoked skipjack tuna. The inhibition 

zone method of in-vitro testing was implemented on agar plates. The diameter of the inhibition zone 

produced by each treatment (chitosan or chitosan-galactose compound) was measured.  

3.  Results 

The test results are shown in Tables 1 to 3. 

Table 1. Antioxidant properties of edible coating compounds measures by reduction on DPPH. 

Edible coating formulation IC50 (ppm) Effectiveness 

A Control chitosan 112.06 Average 

B Control commercial chitosan   358.36 Low 

C Chitosan-Galactose 0.5 g 56.82 Strong 

D Chitosan-Galactose 1 g 43.20 Very strong 

E Chitosan-Galactose 1.5 g 73.15 Strong 

F Chitosan-Galactose 2 g 85.30 Very strong 

G Vitamin C 16.00 Very strong 

H Vitamin E 475.70 Low 

Table 2. Edible coating antibacterial activity test results. 

Edible Coating formulation Inhibition Zone (mm) Effectiveness 

A Control chitosan 8 Average 

B Control commercial chitosan    9 Average 

C Chitosan-Galactose 0.5 g 10 Strong 

D Chitosan-Galactose 1 g 12 Strong 

E Chitosan-Galactose 1.5 g 10 Strong 

F Chitosan-Galactose 2 g 11 Strong 

Table 3. Antifungal Activity Test Results.  

Edible Coating formulation   Inhibition Zone (mm) Effectiveness 

A Control chitosan 8 Average 

B Control commercial chitosan    12 Strong 

C Chitosan- Galactose 0.5 g 11 Strong 

D Chitosan- Galactose 1 g 18 Very strong 

E Chitosan- Galactose 1.5 g 14 Strong 

F Chitosan- Galactose 2 g 15 Strong 

 

4.  Discussion 

Table 1 shows than the antioxidant activity differed between the chitosan control solution and the 

chitosan galactose complex formulations. The IC50 values ranged from 43.20 ppm to 73.15 ppm. 

Treatment D produced the lowest IC50 of 43.20 ppm while treatment B produced the highest IC50 value 

of 358.36 ppm. The lower the IC50, the more active the sample tested as an antioxidant compound [5]; 
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in the test used, the smaller the IC50 value, the greater the ability of the sample to soak up free radicals 

(50% of the DPPH compounds). This shows that the 1g galactose chitosan complex (treatment D) had 

the highest antioxidant activity. The treatments with the second and third highest antioxidant activities 

were C (56.82 ppm) and (E 73.15) ppm while the control (pure chitosan) treatment had a much higher 

IC50 value of 112 ppm. 

Table 2 shows that the antibacterial activity of all the chitosan-galactose compounds (0.5 - 2g 

galactose) effectively inhibited the bacterial pathogens from the tilapia fillet. While several physical 

and chemical modifications of chitosan can be expected to improve its performance and can maintain 

its stability [3], these results show that the addition of galactose can produce antioxidant and 

antimicrobial activity that is more effective than that of chitosan alone. The presence of amino and 

hydroxyl groups in chitosan enables chitosan to be easily chemically modified; for example, the 

addition of 1% glucose in chitosan 1% and sterilised acetic acid 1% can produce a chitosan glucose 

complex which is proven to be able to fight food-destroying bacteria, fungi and pathogenic bacteria, 

and also contains antioxidants. While the addition of various sugars (glucose, fructose, lactose, 

arabinose and galactose) can inhibit the bacteria Pseudomonas aeruginosa, Staphylococcus aureus, 

Escherichia coli and Bacillus cereus [6]. This study showed that a range of chitosan-galactose 

complex formulae could enhance the food preservative properties of chitosan; however the 

formulation with 1 g galactose (formula or treatment D) produced the best results in terms of 

antioxidant, antibacterial and antifungal properties. 

5.  Conclusion 

Edible coating chitosan galactose complex with 1 g galactose (formula or treatment D in this study) 

could be used as a natural preservative and packaging material. Antioxidant analysis with DPPH 

method gave an IC50 of 43.20 ppm, with a 12 mm inhibition zone showing strong inhibition of 

pathogenic bacteria from tilapia fillets. Antifungal activity of the chitosan galactose complex (D) was 

very strong against pathogenic fungi from smoked fish, with an 18 mm inhibition zone.  
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