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Abstract. Tuna is a food that 1s easily damaged and external appearance of tuna is an
important consideration to determine the sale value, so handling tuna must be done carefully,
quickly, and low temperatures are used immediately after catching. In addition, good handling
can increase shelf life and maintain tuna freshness. Active packaging is one technique that can
be developed to extend shelf life while maintaining product quality to stay fresh. A method of
food storage that is safe and biodegradable is by packaging with edible coating or edible film.
Several types of materials that can be used as materials for making edible coatings are sago
starch, corn starch and chitosan. Active packaging developed with antimicrobials will play a
role in reducing or inhibiting the growth of microbes that grow on food and maintain the
integrity and prevent product damage during the shelf life. The advantages of products that are
packaged with edible coating are able to reduce water activity on the surface of the material so
that damage by microorganisms can be avoided, able to improve the surface structure so that
the surface becomes shiny; able to reduce dehydration so that weight loss can be prevented.

1. Introduction

The major problem of the low economic value of fishery products is susceptibility to damage
(spoilage) and short shelf life [1]. Then Gram et al. (1990) concluded that when fish die, spoilage
bacteria grow rapidly reaching 108-109 cfu / ml during storage in ice within 2-3 weeks[2].

The development of methods for storing and preserving food is increasingly diverse as there is
increasing public awareness of the importance of consuming healthy and safe food. Some food storage
by using chemicals and microbes (fermentation), controlling water content, regulating food structures
sudas drying and membrane use, and using heat and frying [3].

Packaging has a significant role in the food supply chain and is an essential part of food processing
and the entire food supply chain. Food packaging must fulfill various functions and requirements fflhe
most basic packaging function is that packaging can facilitate distribution. Packaging protects food
from environmental conditions, such as light, oxygen, humidity, microbes, mechanical pressure and
dust. Another basic function is to provide information for buyers and provide convenience for
consumers, for example easy to open and close again. Other basic requirements of a package are that it
is easy to market, has an appropriate price, technical capabilities (for example, it can be used on
automatic packaging machines and can be hemmed in), can be directly related to food, has a low effect
on the environment and can be recycled or reused.

Factors that need to be considered in the packaging of food include the nature of fEEM,
environmental conditions, and the type of packaging material used. The relationship between the type
of packaging material and the durability of the packaged food is determined based on its permeability.
Permeability is the transfer of wiier or gas molecules through the packaging both from the product to
the environment or vice versa. Permeability of packaged water vapor is the speed or rate of water
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vapor transmission through a unit area of material with a certain thickness due to the difference in
vapor pressure befeen the product and the environment at a certain temperature and humidity. The
more surface area of the packaging used, the higher the water vapor entering the environment and will
spread morcffidely in the package. so that the critical water content of the product will soon be
reached and the shelf life of the product is not long [4].

A package must meet all these requirements effectively and economically. Some of these functions
and requirements may conflict with each other so modern packaging must be optimized and
Effectively integrated with the food supply chain [5-7]. According to Ahvenainen (2003) [5], modern
packaging can be divided into two, namely active packaging and intelligent packaging. The Actipak
Project which was formed in [B§9-2001 in Europe is trying to formulate an active packaging
definition aimed at changing the condition of packaged food to extend shelf life or to improve safety,
while maintaining the quality of packaged food. The condition of fo@E}in packaging is influenced by
various factors, including physiological processes (for example respiration of fresh fruits and
vegetables), chemical processes (for example fat oxidation), physical processes (for example spoilage
in bread), microbiological aspects (damage due to microbes) and pest attacks (for example insect). The
techniques in an active packaging system can be divided into three categories namely absorbent
systems, release systems, and other systems.

Active packaging is a packaging technique that has the active ability to demonstrate the quality of
the product being packaged. Active packaging usually has O2 absorbent, O2 absorbent or enhancer,
ethanol emitters, ethylene absorbent, water absorbent, antimicrobial agent, absorbent material and
which c&Fmit scents and flavors [8].

This active packaging can be used as an alternative to the packaging that is commonly used today,
which is plastic because it has several shortcomings, including the nature of the plastic which is very
difficult to decompose naturally, resulting in pollution. This active package has several advantages
compared to plastic packaging., which has anti-microbial properties and contains anti-oxidants so it can
reduce the addition of preservatives to food and also expected to provide additional protection in the
form of anti-oxidants. The nature of the additional material used is also biodegradable so that this
packaging is more environmentally friendly.

2. Methods

2.1. Types of data and data collection techniques

The data used in this study are secondary data. Secondary data were obtained from expert opinions
based on literature studies, internet searches, journals and other supporting documents from relevant
institutions.

2.2. Data analysis technique
The data collected is validated first.

3. Discussion

3.1. Tuna
Tuna is Indonesia's mainstay product as an export commodity after shrimp. Indonesia is one of the
world's biggest producers and exporters of tuna. Total world tuna exports in February 2010 reached
22445970 kg, and the biggest export destination is Thailand, 11,143 083 kg or 49.64%. Indonesia is
ranked second as an exporter of tuna which is 1,779,666 kg or 7.93% of total world exports. The main
destination markets for tuna exports from Indonesia are the European Union, the United States and
Japan. Tuna are exported in the form of fresh, frozen or canned fish.

The high selling value of tuna, a type of fish that is most sought after and stolen from the
Indonesian sea, is due to its delicious taste. In addition, many nutrients are able to nourish adults and
children. Fish is a food which is very high in demand. One type of fish that is in great demand, both in
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local and international markets, is tuna, which in Latin is known as Thunnus sp and in English is called
skipjack. Tuna has a very wide distribution area or almost all tropical and subtropical regions. The
nutritional value of tuna is very good, its omega-3 content makes tuna has a thousand and one health
benefits for body. However, this must be supported by good selection, processing and storage of tuna.
Fresh tuna should be stored in the refrigerator (if it will be used soon) or frozen (if you want to keep it
for some time).

According to Winarno and Betty (1983) [9] . food damage can be caused by two things, the first is
damage by the nature of the product that takes place spontaneously, the second is damage due to
environmental influences. Therefore, packaging is needed to cover food from the environment to
prevent or delay the process of damage so that tuna fillets have a longer shelf life for consumption.

From the nutritional composition, tuna has an extraordinary nutritional value. Protein levels in tuna
are almost twice the protein content in eggs which is known as the main protein source. Protein
content per 100 grams of tuna and eggs are 22 g and 13 g, respectively. Tuna fish is also rich in
various essential minerals that are essential for the body. The iodine content in tuna reaches 28 times
the iodine content in freshwater fish. lodine is very important to prevent mumps and increase
children's intelligence. In addition, tuna is also rich in selenium. Consumption of 100 grams of tuna is
enough to meet 52.9 percent of the body's need for selenium. Selenium has an important role in the
body, which activates the antioxidant enzyme glutathione peroxidase.

Tuna is a food that is easily damaged and external appearance of tuna is an important consideration
to determine the sale value, so handling tuna must be done carefully, quickly, and low temperatures
are used immediately after catching. In addition, good handling can increase shelf life and maintain
tuna freshness.

B8 Active packaging

Active packaging is onc tedElique that can be developed to extend shelf life while maintaining
product quality to stay fresh. Active packaging is referred to as interactive packaging because there is
an active interaction of pa@yging material with packaged food items [10-12]. The use of active
packaging has the potential to inhibit the growth of Staphylococcus aureus, Pseudomonas aeruginosa
and Escherichia coli bacteria [13]. For examples are active packaging of antimicrobial films and
antimicrobial coatings (edible coating) [14,15]. According to Kerry et al. (2006); Pavlah and Orts
(2009) [16.17] edible films are thin films §ide from edible materials, formed by coating products or
placed between product components that function as a barrier to mass transfer (eg water vapor, gas,
solutes, and light) and for improve handling of a food. Antimicrobial (AM) can be added by mixing
AM substances into packaging materials which then in small amounts the AM will migrate into food
[18,19]

A method of food storage that is safe and biodegradable is by pack#fhg with edible coating or
edible film. The difference between edible coating and edible film is the coating is applied directly to
the surface of foodgfilifs, while the film is a thin layer that is applied after printing in sheet form.

Edible coating is a thin layer made from edible material, formed to coat food (coating) or placed
between food components (film) that serves as a barrier to mass transfer and to improve the handling
of a fooffi20]. Edible coating is an alternative to replace plastic packaging because it is biodegadable
as well as a barrier to control the transfer of water vapor, oxygen uptake, and lipid transfer. Edible
coating can also be used to coat products that function as protectors from mechanical damage and are
safe for consumption. Edible coatings that are environmentally friendly come from materials that can
be decomposed in thef#ivironment and are available in nature in large quantities [21].

Edible coating thin layer, made from material that can be consumed and can f§fRtion as a
barrier so as not to lose moisture, is permeable to certain gases, and is able to control the migration of
water-soluble components that can cause changes in pigment and nutrient composition of the material
[22].

Edible coating is a relatively new food preservation technique with safe packaging materials [3].
Edible coating constituent polymer material is safe, edible material, formed by coating the product or
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placed between product components that function as a barrier to mass transfer such as water vapor,
gas, solutes, and light [15]. The main constituents of edible coatings are grouped into 3 categories,
they are hydrocolloids, lipids and composites [23]. Polysaccharides in food function as a texture
enhancer (cellulose, hemicellulose, pectin, lignin) and as a source of energy (starch, dextrin, glycogen,
frutan), which cannot be digested by fEEJbody, but are fibers that can stimulate digestive enzymes [24].
Here are some types of materials that can be used as material for making edible coatings :

3.2.1. Sago starch. Sago starch is a prime food ingredient because the carbohydrate is highest when
compared to other carbohydrate-producing plants, such as corn, cassava and sugar cane [25]. Sago
starch was extracted fmrﬂ]e sago tree (Metroxylon sp.). Some important species that are widely used
as starch producers are M. longispinum, M. sylvestre, M. microcanthum, M. sago and M. rumphii.
Sago trees are important natural resources, especially among rural communities because of the
diversity of their uses, such as producing sago starch, sago flour and pearl sago, and all species of sago
trees are found in Maluku [26].

Good and safe sago starch for food has characteristics that have been determined by the National
Standardization Agency (BSN). Some characters are designed to protect consumers, ensure food trade
in a responsible way, and support the development of the sago starch industry. The criteria that have
been set by BSN include visual properties, namely form: smooth; odor: normal (free of foreign odors);
White color; taste: normal; and escaped the 80-100 mesh sieve. Proximate properties determined for
sago starch are: water content: maximum 13%; maximum ash content of 0.5%; minimum starch
content of 65%; maximum acid content of 4 ml (NaOH 1 N-1100g); and maximum crude fiber content
of 0.1% The quality of starch is also determined by the color of the starch. The color of starch is
influenced by equipment at the extraction time and genetic factors that influence the color of the
sago pith. The starch content in the pith is affected by the age of the stem. Sago that has already passed
through the cutting process, the starch content will be reduced because it is used for flower and fruit
formation. The starch content in stems has been greatly reduced so that sago is no longer suitable for
harvesting [27].

Sago starch consists of amylose fraction at 28.84% and amylopectin at 71.16%. Amylose and
amylopectin levels affect the functional properties of sago starch. Oval-shaped sago starch with a size
of 7.5-55 um, starch size also influences its functional properties. The physicochemical properties of
sago starch can be seen in Table 3. The content of amylose and amylopectin influences their
physicochemical properties, including water absorption, solubility, degree of starch gelatinization, and
swelling power,

The higher the amylopectin content, the starch tends to absorb less water, is wetter and stickier. In
contrast, starches with high amylose content tend to absorb more water, are drier, and are less attached
[28,29].

Edible coating of sago starch with the addition of 0.5% lemongrass oil is able to maintain the shelf
life of tuna fish fillets for 15 days at cold temperatures [30].

3.2.2. Corn starch. Starch is a product produced from com. Processing com into starch has the
prospect of increasing the additional value of corn. National starch needs ranging from 1.5-2.0 million
tons apparently cannot be met from domestic production s t Indonesia still imports starch, both in
natural and modified forms. Com contains + 70% starch. Starch is composed of at least three main
components, namely amylose, amylopectin and intermediates such as lipids and proteins. These
components affect the functional properties of com flour. The composition of amylose and
amylopectin in com seeds is genetically controlled. Pulut corn has a starch content of almost 100%
amylopectin. Generally, the chemical physical and functional properties of starch can provide
guidance in choosing suitable varieties of corn for the desired product [31].

The main component of corn is starch, which is about 70% of the weight of seeds. Other
carbohydrate components are simple sugars, namely glucose, sucrose, and fructose only 1% -3% of
the weight of com kemels. Corn flour can be obtained by extracting corn kemels. The chemical
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compos@gn of corn flour is: carbohydrate (74.5%), protein (9%), fiber (1%), ash (1.1%) and fat
(3.4%). Starch consists of two types of glucose polymers, they are amylose and amylopectin. Amylose
structure is a straight structure with o- (1,4) -D-glucose bonds. Amylopectin consists of branched
structures with o- (1.,4) -D-glucose bonds and the amylopectin branching point is an a- (1,6) bond. In
amylose the sugar units arc connected by 1.4 bonds, whereas in amylopectin the bonds are at 1.6 or in

her words the Cl atom of one sugar is connected to the C6 atom of the next sugar unit.

olysaccharides such as starch can be used as raw materials in making edible films. Starch is often
used in the food industry as a biodegradable film to replace plastic polymers because it is economical,
renewable and provides good physical characteristics [32].

3.2.3. Chitosan. Chitosan is a polymer compound produced from the extraction of hard-shelled
animals (crustaceans). Mixing chitosan into composites will further enhance its characteristics in
addiion to cost efficiency [33].

hitosan has been widely used as a material for making biodegradable films and food preservatives
that are resistant to microbes. The antibacterial property of chitosan comes from the structure of the
polymer which has a positively charged amine group, whereas other polysaccharides are generally
neutral or negatively charged [34]‘B'hitosan amine groups can interact with the negative charge of a
molecule such as proteins from microbes. Chitosan has antimicrobial properties with a broad
spectrum, both against bacteria, fungi and mold. The mechanism of chitosan in inhibiting microbes
can be grouped into three, namely 1) interaction by inhibiting cell meggranes, 2) inactivation of
enzymes, and 3) destruction of microbial genetic materials. Antimicrobial activity of chitosan depends
on the degree of deacetylation, molecular weight, pH of the media, temperature, and other components
[35].

The antibacterial properties of chitosan are derived from the structure of polymers which have
positively charged amine groups, whereas other polysaccharides are generally neutral or negatively
charged [32]. Chitosan amine groups can interact with the negative charge of a molecule such as
proteins from microbes that cause leakage of proteins and intracellular structure of microbes [36].
Chitosan as a component of coating solution will be more effective as a preservative, while if mixed in
the film media, chitosan will be trapped in the matrix so that microbial activity decreases [37,38].

3.3. Potential active packaging for tuna

In recent years, consumer demand for food products that are processed with the principle of minimally
cessed, easily served and / or ready-to-eat in a fresh condition, as well as the influence of
globalization of food trade and distribution of processing centralization is one of the main challenges
faced by the food industry to improve quality assurance and food safety.

Resdff$h on the coating of food products with edible coatings has been widely done and proven to
be able to extend the shelf life and improve the quality of food products [3.39].

In addition, Iriani et al. (2013) [40], also states that edible coating is an active type of packaging
whose prospects for use are greatly increased from 3300 tons in 2006 to 5480 tons in 2012. Active
packaging developed with antimicrobials will play a role in reducing or inhibiting the growth of
microbes that grow on food and maintain integrity and prevent product damage during the shelf life.
Iriani et al. (2013) [40] said the mechanism of antimicrobial edible coatings in food is illustrated by
the packaging having two layers, where the packaging layer which is directly related to the product is
the antimicrobial packaging. During storage, antimicrobial active ingredients will be on the surface of
the product so that food products will be protected from microbial spoilage and unexpected pathogens,
and can be more efficient in regulating the process of migrating active ingredients into fofl products.

The advantages of products that are packaged with edible coating are able to reduce water activity
on the surface of the material so that damage by microorganisms @h be avoided, able to improve the
surface structufd so that the surface becomes shiny; able to reduce dehydration so that weight loss can
be prevented; reduce oxygen contact with materials so that oxidation can be inhibited; the original
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nature of the product is that the flavor does not change; and able to improve the appearance of the
product.

Edible coating can be applied by brushing, spraying, dyeing, or thawing. Edible coating can be
applied as primary packaging. barriers, binders and coatings. The use of edible coatings as primary
packaging is in candy, fresh vegetables and fruits, sausages, meat and seafood. The use of edible
coating as a barrier for example is edible coating made from zein (cormn protein) used for confectionary
products such as candy and chocolate. Edible coating can also be applied to snacks or crackers that are
given a spice, that is as a binder or adhesive from the seasoning given so that it can be more attached
to the product. Coatings are useful for reducing fat in fried ingredients by adding seasonings. Edible
coating can be as a coating to improve the appearance of bakery products, which is to replace the
coating with eggs. The advantage of coating with edible coating, is that it can avoid the entry of
microbes that can occur if coated with eggs [41]. )

How to apply the coating depends on the shape, size and nature of the product to be coated [42].
According to Donhowe and Fenemme (1994) [23], the method for coating applications on fruits and
vegetables consists of several ways, namely the metlfld of dipping, foaming, spraying, casting, and
controlling the application of controlled dripping. The dipping method is the most widely used method
especially in vegetables, fruits, meat, and fish, where the product is dipped in the solution used as a
coating material.

Edible coating research has been conducted with the addition of 15% garlic extract to have the Est
effectiveness in minimizing the decline in the quality of tuna fillets during s?ag& The effectiveness
can be seen from the resulting inhibition zone formation diameter. This can be seen from the smaller
increase in the value of all parameters of fish rot compared to the addition of garlic extract with a
lower concentration [43,44].

4. C§#klusion

This active packaging can be used as an alternative to the packaging that is commonly used today,
which is plastic because it has several shortcomings, including the nature of the plastic which is very
difficult to decompose naturally, resulting in pollution. This active package has several advantages
compared to plastic packaging, which has anti-microbial properties and contains anti-oxidants so it can
reduce the addition of preservatives to food and also expected to provide additional protection in the
form of anti-oxidants. The nature of the additional material used is also biodegradable so that this

packaging is more environmentally friendly.
The advantages of products that are packaged with edible coating are able to reduce water activity
on the surface of the material so that damage by microorganisms be avoided, able to improve the

surface structufd so that the surface becomes shiny; able to reduce @hydration so that weight loss can
be prevented; reduce oxygen contact with materials so that oxidafF) can be inhibited; the original
nature of the product is that the flavor does not change; and able to improve the appearance of the
product.

References

[1] Pacquit A, Crowley K, Diamond D 2008 Smart Packaging Technologies for Fish and Seafood
Products in Smart Packaging Technologies for Fast Moving Consumer Goods. Willey John
75-96.

[2] Gram LC, Wedell-Neergaard, Huss HH 1990 The bacteriology of spoiling lake victorian nile
perch (Lates niloticus). J.Food Microbiol. 10 303-316.

[3] Winarti, Christina, Miskiyah, Widaningrum 2012 Teknologi Produksi dan Aplikasi
Pengemasan Edible Antimikroba Berbasis Pati. J. Litbang Pert. 31 85-93

[4] Robertson GL 2010 Food Packaging and Shelf Life: A Pratical Guide. (Florida: CRC Press).

[5] Ahvenainen, R 2003 Active and intelligent packaging. (Cambridge:Woodhead Publishing).




The 3rd International Conference of Animal Science and Technology T0P Publishing
I0OP Conf. Series: Earth and Environmental Science 788 (2021) 012227 doi:10.1088/1755-1315/788/1/012227

[6] Hidayat S H, Dirpan A, Adiansyah, Djalal M, Rahman A N F, Ainani A F 2019 Sensitivity
determination of indicator paper as smart packaging elements in monitoring meat freshness in cold
temperature /OP Conf. Ser. Earth Environ. Sci. 343.

[7] Dirpan A, Kamaruddin I, Syarifuddin A, Zainal, Rahman A N F. Hafidzah, Latief R, Prahesti K I
2019 Characteristics of bacterial cellulose derived from two nitrogen sources: Ammonium
sulphate and yeast extract as an indicator of smart packaging on fresh meat JOP Conf. Ser. Earth
Environ. Sci. 355.

[8] Ridawati, Alsuhendra, Indah Sukma Wardhini 2005 Microbiological And Sensory Quality Of
Beef Rollade Coating With Modified Canna Edulis Starch Edible Film Incorporated With Cumin
(Cuminum Cyminum) Oil. ktip://repository.ut.ac.id Universitas Negeri Jakarta. Jakarta.

[9] Winarno, F G dan S L Betty 1983 Kerusakan Bahan Pangan dan Cara Pencegahannya

(Jakarta: Ghalia Indonesia).

[10] Rooney ML 1995 Active, intelligemt & modified atmosphere packaging. (Australia: Blackie
Academic and Professional).

[11] Brody Al, Strupinsky EK, Kline LR 1997 Active Packaging for Food Application. (London:
CRC Press).

[12] Vermeiren L, Devlieghere F, van Beest M, de Kruijf N, Debevere J 1999 Development in the
active packaging of foods. Trend in Food Science & Tenchonogy. 10 77-86.

[13] Hidayat S H, Syarifuddin A, Dirpan A 2020 Analysis of the effectiveness of active paper use by
adding garlic extract in inhibiting bacterial growth IOP Conf. Ser. Earth Environ. Sci. 575 04

[14] Appendini P and Hotchkiss JH 2002 Review of antimicrobial food packaging. Innovative Food
Science & Engineering.3 113-126.

[15] Warsiki, Sunarti dan Nurmala 2013 Kemasan Antimikroba Untuk Memperpanjang Umur
Simpan Bakso Ikan. Jurnal llmu Pertanian Indonesia 18 125—131

[16] Kerry JP, O’Grady MN, Hogan SA 2006 Past, current and potential utilization of active
andintellegent packaging system for meat and muscle-based product: A review. Meat Science 74
113-130.

[17] Pavlah AT and Orts W 2009 Edible film & coating: why, what & how?. (London (GB):
Springer)

[18] Suppakul P, Miltz J, Sonnevelt K, Bigger SW 2003 Active packaging technologies with
emphasis on antimicrobial packaging and its applications. Journal of Food Science 68 408-420.

[19] Zainab F 2009 Pengembangan kemasan antimiroba berbahan alami untuk memperpanjang
wumur simpan produk. Bogor: Institut Pertanian Bogor.

[20] Harris, H 2001 Kemungkinan penggunaan edible film dari pati tapioka untuk pengemas
lempuk. Jurnal limu-ilmu Pertanian Indonesia 3 99-106.

[21] Darni Y, Utami H, Asriah S 2009 Peningkatan Hidrofobisitas dan Sifat Fisik Plastik
Biodegradable Pati Tapioka dengan Penembahan Selulosa Residu Rumput Laut Eucheuma
spinossum. Prosiding Seminar Hasil Penelitian dan Pengabdian Kepada Masyarakar.
Universitas Lampung.

[22] Krochta J M, Balwin E A, Nisperos-Carriedo M 2002 Edible Coating and Film to
Improve Food Quality. (CRC Press LLC).

[23] Donhowe IG, Fennema O 1994 Edible Films and Coatings Characteristics, Formation,
Definitions, and Testing Methods. (London : Academic Press Inc).

[24] Winarno F G 2004 Kimia Pangan dan Gizi. (Jakarta: Gramedia Pustaka Utama).

[25] Syakir M, Karmawati E 2013 Potensi Tanaman Sagu (Metroxylon spp). Sebagai Bahan
Baku Bioenergi. Perspektif 12 57-64.

[26] Louhenapessy J E 1992 Sistem Pengusahaan Hutan Sagu Secara Lestari. Prosiding Seminar
Pengusahaan Hutan Sagu dan Nipah, Departemen Hutbun, Jakarta.

[27] Haryanto B, Pangloli P 1992 Potensi dan Pemanfaatan Sagu. (Y ogyakarta: Kanisius).




The 3rd International Conference of Animal Science and Technology T0P Publishing

I0OP Conf. Series: Earth and Environmental Science 788 (2021) 012227 doi:10.1088/1755-1315/788/1/012227

[28]

(29]
[30]

Jading A E, Tethool P, Payung S, Gultom 2011 Karakteristik fisikokimia pati sagu hasil
pengeringan secara fluidisasi menggunakan alat pengering cross flow fluidized bed bertenaga
surya dan biomassa. Reaktor. 13 155-164.

Koswara S 2009 Teknologi Modifikasi Pati. (Semarang :E-book Pangan Unimus).

Julyaningsih A H, Latief R, Dirpan A 2020 The making of smart and active packaging on tuna
fillet IOP Conf. Ser. Earth Environ. Sci. 486

[31] Suamni 2009 Prospek Pemanfaatan Tepung Jagung untuk Kue Kering (Cookies) Jurnal

[32]
[33]

[34]

Penelitian dan Pengembangan Pertanian, Badan Pengembangan Pertanian 28.

Sinaga E M, Bayu E S, Nuriadi I 2013 Adaptasi Beberapa Varietas Bawang Merah (Allium
ascalonicum L.) Di Dataran Rendah Medan. Jurnal Online Agroekoteknologi. 1404-415.
Sorrentino A, Gorrasi G, V Vittoria 2007 Potential perspectives of bionanocomposites

for food packaging applications. Trends Food Sci. Technol. 18 84-95.

Angka S L, Suhartono TS 2000 Bioteknologi Hasil Laut. Pusat Kajian Sumber Daya
Pesisir dan Lautan, Institut Pertanian Bogor, Bogor.

[35] Vasconez M B, Flores S K, Campos C A, Alvarado J, Gerschenson L N 2009 Antimicrobial

[36]
[37]
[38]

[39]

[40]
[41]

[42]

activity and physical pro- perties of chitosan-tapioca starch based edible films nd coatings.
Food Res. Intl. 42 762-769.

Shahidi F, Arachchi J KV, Jeon Y J 1999 Food Applications of Chitin and Chitosan. Trends
in Food Science Technology. 10 37-51.

Pranoto Y, Salokhe V M, and Rakshit S K 2005 Physical and antibacterial properties of
alginate-based edible film incorporated with garlic oil. J. Food Res. Intl. 38 267-272.
Chi S, Zivanovic S, Penfield M P 2006 Application of chitosan films enriched with oregano
essensial oil. Food Sci. Technol. Intl. 12 111-117.
Dirpan A, Latief R, Syarifuddin A, Rahman A N F, Putra R P, Hidayat S H 2018 The use of
colour indicator as a smart packaging system for evaluating mangoes Arummanis ( Mangifera
indica L . var . Arummanisa ) freshness The use of colour indicator as a smart packaging sstem
for evaluating mangoes Arummanis ( Mangifera indica L . va IOP Conf. Ser. Earth Environ. Sci.
157

Iriani E S 2013 Kemasan Aktif Antimikroba Untuk Memperpanjang Umur Simpan Produk
Daging (Bogor : Balai Besar Penelitian dan Pengembanhan Pascapanen Pertanian)

Julianti E, Nurminah M 2007 Teknologi Pengemasan (Universitas Sumatra Utara: Sumatra
Utara)

Susanto T, Sucipto N 1994 Teknologi Pengemasan Bahan Makanan. Blitar: Family
Publising.

[43] Yolanda D S, Dirpan A, Rahman A N F, Kamaruddin I, Ainani A F 2020 Determination the best

[44]

concentration of antimicrobial ingredients with a mixture of paper to create active paper
packaging TOP Conf. Ser. Earth Environ. Sci. 575 0-6

Sisilia Yolanda D, Dirpan A, Nur Faidah Rahman A, Djalal, Hidayat S H 2020 The potential
combination of smart and active packaging in one packaging system in improving and
maintaining the quality of fish Canrea J. Food Technol. Nutr. Culin. J. 3 74-86




Alfiana_2021 _IOP_Conf._Ser. Earth_Environ._Sci. 788 0122...

ORIGINALITY REPORT

19, 11« 12+ 7«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

repo.bunghatta.ac.id

Internet Source

2%

Submitted to Binus University International
Student Paper

T

e

Sam.ensam.eu

Internet Source

T

-~

china.iopscience.iop.org

Internet Source

T

o

Adwini Prasetya, Siska Apriani, Sigit Mujiharjo.

"Organoleptic Characteristics of Rimau Gerga
Lebong (RGL) Orange Coated With Cassava
Peel Starch and Chitosan Saved at
Temperature Room For 20 Days",
AGRITROPICA : Journal of Agricultural
Sciences, 2020

Publication

T

Arvanitoyannis, loannis, and Georgios
Oikonomou. "Active and Intelligent
Packaging", Contemporary Food Engineering,
2012.

Publication

1o



Endang Susilowati, Ary Eny Lestari.
"Preparation of chitosan-avocado seed starch
(CASS) edible film as jenang dodol packaging",
AIP Publishing, 2019

Publication

T

Riyanti EKAFITRI, Yose Rizal KURNIAWAN,
Dewi DESNILASARI, Diki Nanang SURAHMAN,
Ashri INDRIATI. "Shelf-life assessment of
energy banana bar using acceleration method
with critical moisture content approach", Food
Science and Technology, 2021

Publication

(K

agritech.unhas.ac.id

Internet Source

%

—
)

Abel Kristanto Widodo, Dita Baeti Pridiana,
Nafi' Arrizqi, Muthia Nur Fajrina, Deka
Setyawan, Dimaz Aji Laksono. "Combining
Cellulose and ZnO for Extend the Shelf Life of
Fruit", Materials Science Forum, 2020

Publication

%

—_—
—

Submitted to Universitas Warmadewa
Student Paper

T

—
N

Submitted to University of Leeds

Student Paper

T

repository.ipb.ac.id:8080

Internet Source

T




link.springer.com

Internetgc))urceg <1 %
hdl.handle.net

Internet Source <1 %
sinta3.ristekdikti.go.id

Internet Source g <1 %
espace.inrs.ca

InterpnetSource <1 %

Aryou Emamifar. "Chapter 13 Applications of <1 o
Antimicrobial Polymer Nanocomposites in ’
Food Packaging", IntechOpen, 2011
Publication

He, Jiang-Feng, Ravinder Goyal, Andre <1 y
Laroche, Meng-Li Zhao, and Zhen-Xiang Lu. ’
"Water stress during grain development
affects starch synthesis, composition and
physicochemical properties in triticale",
Journal of Cereal Science, 2012.
Publication
Submitted to Universitas Diponegoro

Student Paper p g <1 %

Submitted to Institute of Research & <1 o

Postgraduate Studies, Universiti Kuala

Lumpur
Student Paper




Shahia Khattak, Fazli Wahid, Ling-Pu Liu, Shi- <1 o
Ru Jia, Li-Qiang Chu, Yan-Yan Xie, Zi-Xuan Li, ’
Cheng Zhong. "Applications of cellulose and
chitin/chitosan derivatives and composites as
antibacterial materials: current state and
perspectives", Applied Microbiology and
Biotechnology, 2019
Publication

N. De Kruijf. "Active and intelligent packaging: <1 )

. " %
applications and regulatory aspects", Food
Additives & Contaminants, 4/15/2002
Publication
academicjournals.or

InternetSourceJ g <1 %
journal.ipb.ac.id

JInternetSourcE <1 %
openaccess.iyte.edu.tr

IntFe)rnetSource y <1 %

aduaresearch.cab.unipd.it

IEternetSource p <1 %

The Wiley Encyclopedm of Packaging <1 o
Technology", Wiley, 2009
Publication

K. Miller, C. L. Reichert, M. Schmid. "Biogenic <1 o

Amine Detection Systems for Intelligent



Packaging Concepts: Meat and Meat
Products", Food Reviews International, 2021

Publication

A. Lopez-Gomez. "Food Safety Engineering: <1 o
An Emergent Perspective", Food Engineering ’
Reviews, 04/14/2009
Publication
D A Rusmawati, | Yuliasih, T C Sunarti. 1

T <1
"Acetylated sago starch-based antimicrobial
edible film", IOP Conference Series: Earth and
Environmental Science, 2020
Publication
worldwidescience.or

Internet Source g <1 %

www.safeconsortium.org <1
Internet Source %

"Sagp Palm", Springer Science and Business <1 o
Media LLC, 2018
Publication

D. A. Pereira de Abreu, J. M. Cruz, P. Paseiro <1 o

Losada. "Active and Intelligent Packaging for
the Food Industry"”, Food Reviews
International, 2012

Publication




Exclude quotes On Exclude matches <5 words

Exclude bibliography On



