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Abstract: Edible film have received considerable attention because of their advantages 

including their use as edible packaging material over synthetic films. This study aimed 

to characterize an edible film based on carrageenan and Syzygium cumini leaf extract 

(SCLE) as a natural antioxidant. The addition of SCLE was carried out with various 

concentrations of 0, 5, 10 and 15%. Characterization was carried out by measuring the 

physical properties, mechanical properties and antioxidant activities. The result showed 

that the presence of SCLE gave an increase in thickness and a decrease in solubility 

and water content compared to the edible film without the addition of SCLE. The 

addition of 5% SCLE resulted in a slight increase in tensile strength and a reduction in 

elongation at break. The edible films also showed an increase in antioxidant activity 

with the addition of SCLE where the highest antioxidant activity was at the addition of 

15% SCLE. The incorporation of natural antioxidants in edible films can be a potential 

strategy to produce promising active packaging to extend product shelf life in the food 

packaging industry. 

Keywords: edible film; carrageenan; Syzygium cumini. 

 

Abstrak: Edible film telah mendapat banyak perhatian karena keuntungannya sebagai 

kemasan yang dapat dimakan  dibandingkan film sintetik. Tujuan dari penelitian ini 

adalah untuk mengkarakterisasi edible film berbasis karaginan dan ekstrak daun 

Syzygium cumini (SCLE) sebagai antioksidan alami. Penambahan SCLE dilakukan 

dengan variasi konsentrasi 0, 5, 10 dan 15%. Karakterisasi dilakukan dengan mengukur 

sifat fisika, sifat mekanik dan aktivitas antioksidannya. Hasil menunjukkan bahwa 

keberadaan SCLE memberikan peningkatan pada ketebalan dan penurunan pada 

kelarutan dan kadar air dibandingkan edibe film tanpa penambahan SCLE. 

Penambahan SCLE sebanyak 5% menghasilkan sedikit peningkatan pada kuat tarik dan 

pengurangan pada perpanjangan putus. Edible film juga menunjukkan peningkatan 

aktivitas antioksidan dengan penambahan SCLE dimana aktivitas antioksidan tertinggi 

pada penambahan 15% SCLE. Penggabungan antioksidan alami pada edible film dapat 

menjadi strategi potensial untuk menghasilkan kemasan aktif yang menjanjikan untuk 

memperpanjang umur simpan produk pada industri kemasan makanan. 

Kata kunci: edible film; karaginan; Syzygium cumini. 
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Introduction 

Organoleptic, nutritional and microbiological properties are determinants of 

food quality, all of which can change dynamically during storage and distribution. 

These changes are mainly caused by interactions between food and the 

surrounding environment or migration between various components in food  

(Debeaufort & Voilley, 2009). The role of packaging is undeniable in the life 

cycle of any food product (Sohail et al., 2018). Most food products can interact to 

some extent with their packaging. Migration, permeation and absorption are the 

mechanisms that determine the extent of these interactions, which are affected by 

temperature, storage time and other environmental parameters. The main 

challenge faced by food and packaging manufacturers is to ensure the integrity 

and safety of their products, so that factors related to packaging including 

chemical and physical integrity will be controlled, ensuring that products reach 

consumers in optimal conditions (Mannheim & Passy, 1990). 

Innovations continue to emerge in food packaging, aiming to create more 

efficient quality preservation while increasing the attractiveness and marketability 

of food  (Cerqueira et al., 2011). The use of renewable raw materials to produce 

bioplastics or edible films that can reduce the problem of plastic waste is an 

attractive alternative to be developed  (Bourtoom, 2008; Gheribi et al., 2020; 

Hassan et al., 2018; Suput et al., 2015; Tavassoli-kafrani et al., 2015; Dhanapal et 

al., 2012; Ribeiro & Iberian, 2018). Edible films made from polysaccharides can 

be used instead of synthetic packaging because they can act as a good barrier to 

oxygen  (Yang & Paulson, 2000) 

Carrageenan is a polysaccharide derived from seaweed and has been widely 

used as a food additive  (Bono et al., 2014; Liu et al., 2015; Ega et al., 2016) and 

is a linear sulfate of D-galactose and 3,6-anhydro D-galactose  (Campo et al., 

2009; Manuhara et al., 2016). Much research on carrageenan-based edible films 

and evaluation of their characteristics have been carried out  (Herliany et al., 

2013; Dwimayasanti, 2016; Saiful et al., 2013).  The use of carrageenan on edible 

films showed an increase in mechanical properties and water vapor permeability  

(Abdou & Sorour, 2014; Setijawati, 2017). 

The new trend in edible films is focusing on functional improvement 

through the incorporation of active compounds such as antioxidant agents; Eça et 

al., 2014). The addition of antioxidants to edible films can produce better 

preservation quality  (Kumari et al., 2017). Research on the antioxidant activity of 

Syzygium cumini leaf extract has been widely reported (Artanti et al., 2019; 

Marliani et al., 2014). Ruan et al., (2008) showed the presence of phenolic 



Reni Silvia Nasution : Characterization of Carrageenan Edible Film With Natural 

Antioxidant From Syzygium Cumini Leaf Extract (SCLE) 

Elkawnie: Journal of Islamic Science and Technology Vol. 8, No. 2, December 2022 

(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v8i2.10966   | 264 

compounds which are responsible for their antioxidant activity. Other studies have 

also reported that S. cumini contains terpenoids, tannins, coumarins, saponins, 

alkaloids dan cardiac glycosides (Akhtar et al., 2018). 

The edible film with the addition of antioxidants is an active packaging that 

promises to extend the shelf life of the product. In this study, edible films were 

made with the addition of S. cumini leave extract (SCLE) as a natural antioxidant. 

 

Material and methods 

Raw materials 

Carrageenan, glycerol Merck, aquadest Merck, methanol Merck, ethanol 

Merck, DPPH (1,1-diphenyl-2-picrylhydrazil), S. cumini leave extract  (SCLE) is 

based on the procedure carried out by Sari et al., (2018) by extracting the 

maceration method using 96% methanol. The S. cumini leave was obtained from 

Aceh, Indonesia. 

Film formation 

Edible film formation refers to the method of Rusli et al., (2017) using the 

best concentration of carrageenan and glycerol produced and modifications to the 

addition of S. cumini leave extract (SCLE) as a natural antioxidant. The 

carrageenan was dissolved according to the concentration in aquadest which had 

been heated at 95
o
C for 30 minutes while stirred, and then glycerol was added. 

The film-forming solution was left at 95°C while stirred for 10 minutes. 

Furthermore, the solution was divided into 4 parts and each was added SCLE with 

a concentration of 0; 5; 10; and 15% (w/v) and stirred. Then it was cooled to 80
o
C 

and printed on a petri dish. The result of edible film carrageenan (EFC) and edible 

film carrageenan with SCLE (EFC-SCLE) was tested for functional groups by 

FTIR (Shimadzu) 
Edible film characterization 

Film thickness 

The thickness test on the edible film was carried out by using a digital 

micrometer with an accuracy of 1 μm. The measurements were carried out at three 

different test sites on the film randomly. Afterwards, the thickness values average 

was calculated. 

Water solubility 

The  solubility test refers to the procedure of Rusli et al., (2017) with 

solubility calculated by using the formula : 

 

Water solubility �%�= 
initial weight-final weight

initial weight
x100% ....................(1) 
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Water content 

The water content test was carried out by heating the edible film using an oven at 

a temperature of 105
o
 C. After heating the edible film was remeasured  and the 

water content was calculated by using the formula : 

 

Water content �%�=
initial weight-final weight

initial weight
x100%.......................(2) 

 

Mechanical properties 

The mechanical properties of edible films such as tensile strength and 

elongation at break were measured using the AND tool with MCT2150 type. The 

edible film was cut into a piece with a size of 35 mm x 50 mm, and then they were 

measured. The tensile strength of edible films was calculated by dividing the 

maximum force to tear the film (F) by the cross-sectional area of the film (A). 

While the elongation at break was calculated by dividing the increase in the length 

of the film when it is torn (b) by the initial length of the film before being pulled 

(a). Tensile strength and elongation at break were calculated by the formula: 

 

TS �Mpa�=
F

A
 ……………..…..(3) 

 

EB �%�= 
b-a

a
 x100% ..............(4) 

 

Antioxidant activity 

The test was carried out by adding 1 mL of 0.4 mM DPPH and 5 mL of 

ethanol to 100 μL samples with various concentrations (50; 100;150 and 200 

μg/mL). The mixture was vortexed and left for 30 minutes. The absorbance was 

measured at a wavelength of 515 nm, and the absorbance of the blank was also 

measured. The measurement results of antioxidant properties compared with 

vitamin E. 

 

Result and discussion 

The FTIR spectra of edible film carrageenan (EFC) and edible film 

carrageenan with S. cumini leave extract (EFC-SCLE) in different concentrations 

are shown in Figure 1. The carrageenan film showed characteristic bands at 3560 

cm
-1

 (OH stretching), 2970 cm
-1

 (CH stretching), 1678 cm
-1

 (polymer-bound 

water), 1253 cm
-1

 (O=S=O asymmetric stretching), and 871 cm
-1

 (stretch -O-SO3- 

on the C-4 residue of D-galactose) (Table 1). The combination of EFC-SCLE 

shows a wider band around 3560 cm
-1

 indicating the presence of intermolecular 

hydrogen bonds between the hydroxyl groups in SCLE and carrageenan. In 

addition, the edible film carrageenan absorption band at 1253 cm
-1

 shifted to 1222 

cm
-1

 when SCLE was coupled. This indicates an intermolecular interaction 
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formed between SCLE and –SO3- of the carrageenan polymer matrix (Y. Liu et 

al., 2019). 

 

Figure 1. FTIR spectra of (a) edible film carrageenan (EFC); (b) edible film carrageenan – 5% 

SCLE (EFC- 5%SCLE); (c) EFC- 10%SCLE; and (d) EFC-15%SCLE.  

 

Table 1. Characteristic band of EFC and EFC-SCLE (5%, 10% and 15%) 

Functional groups EFC EFC + 5% SCLE EFC + 10% SCLE EFC+SCLE 15% 

OH stretching 3560 cm-1 3456 cm-1 3421 cm-1 3502 cm-1 

CH stretching 2970 cm
-1

 2939 cm
-1

 2939 cm
-1

 2943 cm
-1

 

Polymer-bound water 1678 cm
-1

 1639 cm
-1

 1635 cm
-1

 1635 cm
-1

 

O=S=O asymmetric 

stretching 
1253 cm

-1
 1222 cm

-1
 1222 cm

-1
 1091 cm

-1
 

Stretch -O-SO3- on the 

C-4 residue of D-

galactose 

871 cm
-1

 848 cm
-1

 848 cm
-1

 852 cm
-1

 

 

Thickness 

The thickness value of the film can be seen in Table 2. The thickness value 

ranges from 0.0643-0.0927 μm. The thickness was increased with increasing 

concentrations of SCLE (5, 10 and 15%) added. Increasing the SCLE 

concentration will increase the value of the total solid on the film and increase the 

thickness. The research of Silveira da Rosa et al., (2019) also showed an increase 

in the thickness of the carrageenan film with the addition of olive leaf extract 

caused by an increase in solids. 
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Water solubility 

Solubility is a measure of how soluble a film can be when it is consumed 

and also indicates the integrity of the film in a liquid environment  (Fardhyanti & 

Julianur, 2015). The desired solubility value depends on the application or 

intended use  (Kurt & Kahyaoglu, 2014). Solubility values in this study ranged 

from 12.5%-75%. The solubility value of edible film decreased with the addition 

of SCLE. The highest solubility (%) in edible film carrageenan (EFC) with a 

value of 75%, and the lowest with the addition of 15% SCLE with a value of 

12.5% (Table 2). 
Water content 

The water content analysis aims to find out how much water content is still 

left behind because it will be related to quality (Fardhyanti & Julianur, 2015). The 

value of water content in these studies ranged from 60% to 28.6%. The value of 

the water content in the edible film decreased with the addition of SCLE. The 

highest water content is found in edible film carrageenan (EFC) with a value of 

60%, which is caused by the hydrophilic group in carrageenan which can form 

intermolecular interactions with moisture (Tavassoli-kafrani et al., 2015). On the 

other hand, edible films with SCLE (5, 10 and 15%) showed lower water content 

than edible films with carrageenan. In addition, there was a significant decrease in 

water content with increasing SCLE concentration. This can be caused by the 

phenolic group of SCLE forming strong intermolecular interactions with the 

hydroxyl group of carrageenan so that the interaction between carrageenan and 

moisture was limited (Liu et al., 2019). The research of Liu et al., (2019) also 

showed that the addition of mulberry phenolic extract to the -carrageenan film 

also reduced the water content of the film. 

Table 2. Film thickness, water solubility and water content of edible films 

Edible film Thickness (μm) Water solubility (%) Water content (%) 

EFC 0.0643 75 60 

EFC + 5% SCLE 0.0863 33.3 50 

EFC + 10% SCLE 0.0917 28.6 42.9 

EFC + 15% SCLE 0.0927 12.5 28.6 

Table 3. Mechanical properties of edible films 

Edible film TS (MPa) EB (%) 

EFC 0.8567 147.35 

EFC + 5% SCLE 0.9255 112.42 

EFC + 10% SCLE 0.7722 121.72 

EFC + 15% SCLE 0.7956 131.78 
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Table 4. Antioxidant activities of edible films 

Edible film IC50 (ppm) 

EFC 36344.6 

EFC + 5% SCLE 736.6 

EFC + 10% SCLE 335.5 

EFC + 15% SCLE 173.2 

 

Tensile strength and elongation at break properties 

Tensile strength and elongation at break were used to describe the 

mechanism of the properties of edible film materials with their chemical structure 

properties (Ninnemann, 1968). Tensile properties of edible films such as tensile 

strength (TS) and elongation at break (EB) can be seen in Table 3. TS increased 

with the addition of 5% SCLE compared to the carrageenan edible film as a 

control and decreased with the addition of 10 and 15% SCLE. Meanwhile, with 

the addition of SCLE (5-15%), there was a decrease in EB value when compared 

to edible film carrageenan as a control. An increase in TS can be caused by the 

presence of SCLE which contains phenolic compounds (Ruan et al., 2008) and 

forms new interactions between polyphenols and polysaccharides such as 

hydrogen bonds  (Dobson et al., 2019; Jancikova et al., 2020). The decrease in EB 

value may indicate excessive hydrogen bonding between the polyphenol 

compounds and the carrageenan matrix. This excessive hydrogen bonding can 

induce polymer aggregation and reduce chain mobility and flexibility  (Nguyen et 

al., 2020). Based on the results obtained, the addition of 2% SCLE is adequate for 

food packaging applications because of its sufficient resistance. 

Antioxidant activity 

Antioxidant activity was expressed as the percent absorbance inhibition or 

as the concentration of antioxidants required to cause a 50% decrease in the initial 

concentration of DPPH (IC50) (Bonilla et al., 2012). DPPH radicals have been 

widely used to test the ability of compounds as free radical scavengers  (Jouki et 

al., 2013). In Table 4 it can be seen that the antioxidant activity of the edible film 

shows that the addition of SCLE (5-15%) could increase the antioxidant activity. 

The highest antioxidant activity was found in the addition of 15% SCLE with an 

IC50 value of 173.2, while the lowest antioxidant activity was found in the edible 

film carrageenan as a control with an IC50 value of 36344.6. The antioxidant 

activity of plant extracts was often explained by their total phenolic and flavonoid 

content with a good correlation. Flavonoids represent the main group of phenolics 

in the leaves of Syzygium cumini  (Ruan et al., 2008) 

 

Conclusion 

The results of this study showed that the carrageenan edible film was 

successfully combined with SCLE. The addition of SCLE to the edible film of 
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carrageenan gave an increase in thickness and a decrease in solubility and water 

content compared to the edible film without the addition of SCLE. The addition of 

5% SCLE resulted in a slight increase in tensile strength and a reduction in 

elongation at break. Edible films also showed an increase in antioxidant activity 

with the addition of SCLE where the highest antioxidant activity was at the 

addition of 15% SCLE. Therefore, the edible films enriched with SCLE can be 

used as a promising antioxidant packaging system to extend the shelf life of 

products. 

 

Acknowledgement 

The author acknowledges the financial support with registration number 

422/PPK-UIN/V/2019 from DIPA UIN Ar Raniry in 2019. 

 

References 

Abdou, E. S., & Sorour, M. (2014). Preparation and characterization of 

starch/carrageenan edible films. International Food Research Journal, 

1(21), 189–193. 

Akhtar, N., Ihsan-ul-Haq, & Mirza, B. (2018). Phytochemical analysis and 

comprehensive evaluation of antimicrobial and antioxidant properties of 61 

medicinal plant species. Arabian Journal of Chemistry, 11(8), 1223–1235. 

https://doi.org/10.1016/j.arabjc.2015.01.013 

Artanti, N., Maryani, F., Dewi, R. T., & Handayani, S. (2019). in vitro 

Antidiabetic, Antioxidant and Cytotoxic Activities of Syzygium cumini 

Fractions from Leaves Ethanol Extract. 1–6. 

Bonilla, J., Atarés, L., Vargas, M., & Chiralt, A. (2012). Edible films and coatings 

to prevent the detrimental effect of oxygen on food quality: Possibilities 

and limitations. Journal of Food Engineering, 110(2), 208–213. 

https://doi.org/10.1016/j.jfoodeng.2011.05.034 

Bono, A., Anisuzzaman, S. M., & Ding, O. W. (2014). Effect of process 

conditions on the gel viscosity and gel strength of semi-refined carrageenan 

(SRC) produced from seaweed (Kappaphycus alvarezii). Journal of King 

Saud University - Engineering Sciences, 26(1), 3–9. 

https://doi.org/10.1016/j.jksues.2012.06.001 

Bourtoom, T. (2008). Edible films and coatings: characteristics and properties. 

International Food Research Journal, 15(3), 237–248. 

Campo, V. L., Kawano, D. F., Silva, D. B. da, & Carvalho, I. (2009). 

Carrageenans: Biological properties, chemical modifications and structural 

analysis - A review. Carbohydrate Polymers, 77(2), 167–180. 

https://doi.org/10.1016/j.carbpol.2009.01.020 

Cerqueira, M. A., Bourbon, A. I., Pinheiro, A. C., Martins, J. T., Souza, B. W. S., 

Teixeira, J. A., & Vicente, A. A. (2011). Galactomannans use in the 

development of edible films/coatings for food applications. Trends in Food 



Reni Silvia Nasution : Characterization of Carrageenan Edible Film With Natural 

Antioxidant From Syzygium Cumini Leaf Extract (SCLE) 

Elkawnie: Journal of Islamic Science and Technology Vol. 8, No. 2, December 2022 

(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v8i2.10966   | 270 

Science and Technology, 22(12), 662–671. 

https://doi.org/10.1016/j.tifs.2011.07.002 

Debeaufort, F., & Voilley, A. (2009). Edible Films and Coatings for Food 

Applications. In Edible Films and Coatings for Food Applications. 

https://doi.org/10.1007/978-0-387-92824-1 

Dhanapal, A., Sasikala, P., Rajamani, L., Kavitha, V., Yazhini, G., & Banu, M. S. 

(2012). Edible films from Polysaccharides. 3(1), 9–18. 

Dobson, C. C., Mottawea, W., & Rodrigue, A. (2019). Impact of molecular 

interactions with phenolic compounds on food polysaccharides 

functionality. In Functional Food Ingredients from Plants (1st ed., Vol. 90). 

Elsevier Inc. https://doi.org/10.1016/bs.afnr.2019.02.010 

Dwimayasanti, R. (2016). Pemamfaatan karagenan sebagai edible film. Oseana, 

XLI(2), 8–13. 

EÇA, K. S., SARTORI, T., & Menegalli, F. C. (2014). Films and edible coatings 

containing antioxidants – a review Filmes e coberturas comestíveis 

contendo antioxidantes – uma revisão. Brazilian Journal of Food 

Technology, 98–112. 

Ega, L., Gracia, C., & Lopulalan, C. (2016). Kajian Mutu Karaginan Rumput Laut 

Eucheuma cottonii Berdasarkan Sifat Fisiko-Kimia pada Tingkat 

Konsentrasi Kalium Hidroksida ( KOH ) yang Berbeda. 5(2), 38–44. 

Fardhyanti, D. S., & Julianur, S. S. (2015). Karakterisasi Edible Film Berbahan 

Dasar Ekstrak Karagenan Dari Rumput Laut (Eucheuma Cottonii). 4(2), 

68–73. https://doi.org/10.15294/jbat.v4i2.4127 

Gheribi, R., Puchot, L., Verge, P., Jaoued-grayaa, N., & Mezni, M. (2020). 

Development of plasticized edible fi lms from Opuntia fi cus-indica 

mucilage : A comparative study of various polyol plasticizers. 

Carbohydrate Polymers, 190(December 2017), 204–211. 

https://doi.org/10.1016/j.carbpol.2018.02.085 

Hassan, B., Chatha, S. A. S., Hussain, A. I., Zia, K. M., & Akhtar, N. (2018). 

Recent advances on polysaccharides, lipids and protein based edible films 

and coatings: A review. International Journal of Biological 

Macromolecules, 109, 1095–1107. 

https://doi.org/10.1016/j.ijbiomac.2017.11.097 

Herliany, N. E., Santoso, J., & Salamah, E. (2013). Karakteristik Biofilm 

Berbahan Dasar Karaginan. Jurnal Akuatika, IV(1), 10–20. 

Jancikova, S., Dordevic, D., Jamroz, E., Behalova, H., & Tremlova, B. (2020). 

Based on κ - and ι -Carrageenans with the Addition of Lapacho Tea 

Extract. 

Jouki, M., Yazdi, F. T., Mortazavi, S. A., & Koocheki, A. (2013). International 

Journal of Biological Macromolecules Physical, barrier and antioxidant 

properties of a novel plasticized edible film from quince seed mucilage. 

International Journal of Biological Macromolecules, 62, 500–507. 



Reni Silvia Nasution : Characterization of Carrageenan Edible Film With Natural 

Antioxidant From Syzygium Cumini Leaf Extract (SCLE) 

Elkawnie: Journal of Islamic Science and Technology Vol. 8, No. 2, December 2022 

(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v8i2.10966   | 271 

https://doi.org/10.1016/j.ijbiomac.2013.09.031 

Kumari, M., Mahajan, H., Joshi, R., & Gupta, M. (2017). Development and 

structural characterization of edible films for improving fruit quality. Food 

Packaging and Shelf Life, 12, 42–50. 

https://doi.org/10.1016/j.fpsl.2017.02.003 

Kurt, A., & Kahyaoglu, T. (2014). Characterization of a new biodegradable edible 

film made from salep glucomannan. Carbohydrate Polymers, 104(1), 50–

58. https://doi.org/10.1016/j.carbpol.2014.01.003 

Liu, J., Zhan, X., Wan, J., Wang, Y., & Wang, C. (2015). Review for 

carrageenan-based pharmaceutical biomaterials : Favourable physical 

features versus adverse biological effects. Carbohydrate Polymers, 121, 

27–36. https://doi.org/10.1016/j.carbpol.2014.11.063 

Liu, Y., Qin, Y., Bai, R., Zhang, X., Yuan, L., & Liu, J. (2019). Preparation of 

pH-sensitive and antioxidant packaging films based on κ -carrageenan and 

mulberry polyphenolic extract. International Journal of Biological 

Macromolecules, 134, 993–1001. 

https://doi.org/10.1016/j.ijbiomac.2019.05.175 

Mannheim, C. H., & Passy, N. (1990). Interaction between packaging materials 

and foods. Packaging Technology and Science, 3(3), 127–132. 

https://doi.org/10.1002/pts.2770030303 

Manuhara, G. J., Praseptiangga, D., & Riyanto, R. A. (2016). Extraction and 

Characterization of Refined K-carrageenan of Red Algae [ Kappaphycus 

alvarezii ( Doty ex P . C . Silva , 1996 )] Originated from Karimun Jawa 

Islands. Aquatic Procedia, 7, 106–111. 

https://doi.org/10.1016/j.aqpro.2016.07.014 

Marliani, L., Kusriani, H., & Sari, N. I. (2014). Aktivitas Antioksidan Daun Dan 

Buah Jamblang (Syzigium Cumini l.) Skeel. Prosiding SNaPP2014 Sains, 

Teknologi, Dan Kesehatan, 201–206. 

Nguyen, T. T., Thi Dao, U. T., Thi Bui, Q. P., Bach, G. L., Ha Thuc, C. N., & Ha 

Thuc, H. (2020). Enhanced antimicrobial activities and physiochemical 

properties of edible film based on chitosan incorporated with Sonneratia 

caseolaris (L.) Engl. leaf extract. Progress in Organic Coatings, 

140(December 2019), 105487. 

https://doi.org/10.1016/j.porgcoat.2019.105487 

Ninnemann, K. (1968). Measurement of Physical properties of flexible films. In 

The Science and Technology of Polymer Films ; Sweeting, O.J., Ed.; 

Interscience: London, England, 546–649. 

Pastor, C., Sánchez-González, L., Chiralt, A., Cháfer, M., & González-Martínez, 

C. (2013). Physical and antioxidant properties of chitosan and 

methylcellulose based films containing resveratrol. Food Hydrocolloids, 

30(1), 272–280. https://doi.org/10.1016/j.foodhyd.2012.05.026 

Ribeiro, P., & Iberian, I. (2018). Edible Packaging. 1–4. 



Reni Silvia Nasution : Characterization of Carrageenan Edible Film With Natural 

Antioxidant From Syzygium Cumini Leaf Extract (SCLE) 

Elkawnie: Journal of Islamic Science and Technology Vol. 8, No. 2, December 2022 

(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v8i2.10966   | 272 

https://doi.org/10.1016/B978-0-08-100596-5.21730-7 

Ruan, Z. P., Zhang, L. L., & Lin, Y. M. (2008). Evaluation of the Antioxidant 

Activity of Syzygium cumini Leaves. 2545–2556. 

https://doi.org/10.3390/molecules13102545 

Rusli, A., Metusalach, M., & Tahir, M. M. (2017). Characterization of 

Carrageenan Edible films Plasticized with Glycerol. Jurnal Pengolahan 

Hasil Perikanan Indonesia, 20(2), 219. 

https://doi.org/10.17844/jphpi.v20i2.17499 

Saiful, Saleha, S., & Salman. (2013). Preparation and Characterization Edible 

Film Packaging From Carrageenan Preparation and characterization edible 

film packaging from carrageenan. Proceedings of The 3rd Annual 

International Conference Syiah Kuala University (AIC Unsyiah) 2013 In 

Conjunction with The 2nd International Conference on Multidisciplinary 

Research (ICMR) 2013 October 2-4, 2013, Banda Aceh, Indonesia, 

3(October), 44–50. 

Sari, A.N., Kusdianti, & Diningrat, D.S.  (2018). Potensi Antioksidan Alami pada 

Ekstrak Kulit Buah Jamblang (Syzigium cumini (L.) Skeels) Menggunakan 

Metode DPPH. Jurnal Bioslogos, 8(1). 

Setijawati, D. (2017). Penggunaan Eucheuma Sp Dan Chitosan Sebagai Bahan 

Edible Film Terhadap Kualitasnya. Journal of Fisheries and Marine 

Science, 1(1), 6–14. 

Silveira da Rosa, G., Vanga, S.K., Gariepy, Y., & Raghavan, V. (2019). 

Development of biodegradable films with improved antioxidant properties 

based on the addition of carrageenan containing olive leaf extract for food 

packaging applictions.  Journal of Polymers and the Environment. 

https://doi.org/10.1007/s10924-019-01589-7 

Sohail, M., Sun, D. W., & Zhu, Z. (2018). Recent developments in intelligent 

packaging for enhancing food quality and safety. Critical Reviews in Food 

Science and Nutrition, 58(15), 2650–2662. 

https://doi.org/10.1080/10408398.2018.1449731 

Suput, D. Z., Lazic, V. L., Popovic, S. Z., & Hromis, N. M. (2015). Edible films 

and coating-sources, properties and application. Food and Feed Research, 

1(42), 11–22. https://doi.org/10.5937/FFR1501011S 

Tavassoli-kafrani, E., Shekarchizadeh, H., & Masoudpour-behabadi, M. (2015). 

Development of edible films and coatings from alginates and carrageenans. 

Carbohydrate Polymers. https://doi.org/10.1016/j.carbpol.2015.10.074 

Yang, L., & Paulson, A. T. (2000). Effects of lipids on mechanical and moisture 

barrier properties of edible gellan film. Food Research International, 33(7), 

571–578. https://doi.org/10.1016/S0963-9969(00)00093-4 

 


