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RINGKASAN 

ASSYA SHALITA. Aplikasi Controlled-release Ethanol-cinnamon oil emitter 

sebagai Kemasan Aktif Antimikroba Produk Roti. Dibimbing oleh Nugraha Edhi 

Suyatma dan Dede Robiatul Adawiyah 
 

Kemasan aktif telah banyak berkembang untuk menjaga kualitas makanan 

dan meningkatkan umur simpan makanan. Kemasan aktif dengan prinsip release, 

absorbing dan nonmigrating memberikan fungsi yang berbeda dengan tujuan utama 

memperpanjang umur simpan produk pangan. Ethanol emitter (EE) merupakan 

kemasan aktif dengan prinsip release dengan etanol sebagai bahan aktif dan 

dipercaya dapat menghambat laju staling pada roti. Penelitian ini bertujuan untuk 

mengembangkan EE dengan penambahan cinnamon oil (CO) dalam bentuk saset 

untuk memperpanjang umur simpan roti manis. CO dipilih karena dapat 

menyamarkan aroma etanol dan memiliki aktivitas antimikroba. Perlakuan yang 

dipilih adalah EE, ethanol dengan 0,5 MIC cinnamon oil emitter (ECOE 0,5 MIC), 

dan ethanol dengan 1 MIC cinnamon oil emitter (ECOE 1 MIC). Pengujian meliputi 

pengamatan kinetika release, kemampuan anti kapang, identifikasi sifat fisik, dan 

sensori roti setelah disimpan bersama ethanol-cinnamon oil emitter. 

Hasil penelitian menunjukkan bahwa perilaku release setiap saset meningkat 

seiring dengan meningkatnya suhu. Pertumbuhan kapang pada media PDA dapat 

terhambat oleh EE sedangkan ECOE 0,5 MIC dan ECOE 1 MIC bersifat fungisidal 

bagi Rhizopus stolonifer. Warna roti yang dianalisis berdasarkan notasi CIELAB 

menunjukkan crust memiliki warna yang lebih coklat dibandingkan crumb sebagai 

hasil reaksi Maillard. Nilai aktivitas air (aw) merupakan indikator penting dalam 

menentukan sebuah produk pangan termasuk dalam kategori high risk ataupun low 

risk. Pangan dengan nilai aw 0.85 dan pH diatas 4.6 dikategorikan sebagai pangan 

high risk. Nilai aw roti manis yang diuji berada pada kisaran 0.87-0.89 dengan pH 

diatas 4.6 sehingga dapat dikategorikan pangan high risk. Penyimpanan bersama 

kemasan aktif tidak mengubah aw roti secara signifikan pada setiap perlakuan akan 

tetapi berbeda nyata pada hari penyimpanan yang diamati. Tekstur roti selama 

penyimpanan berkaitan erat dengan staling yaitu berpisahnya air dan amilosa pada 

pati sehingga tekstur dari roti mengeras. Indikator tekstur yang berkaitan erat 

dengan staling yaitu hardness. Nilai hardness roti manis pada EE, ECOE 0,5 MIC 

dan 1 MIC berbeda nyata secara statistik antara perlakuan kontrol. Hal tersebut 

menunjukkan bahwa penggunaan EE dan ECOE dapat menurunkan laju staling 

pada roti. Sensori dari roti yang disimpan bersama saset EE dan ECOE masih dapat 

diterima oleh panelis walaupun terdapat perbedaan nyata antara aroma etanol dan 

aroma cinnamon oil. 

Controlled-release ethanol-cinnamon oil emitter dapat digunakan sebagai 

kemasan aktif antimikroba yang menambah umur simpan roti manis. Etanol dan 

cinnamon oil sebagai bahan aktif lebih efektif menghambat pertumbuhan kapang 

Rhizopus stolonifer daripada hanya etanol. Keunggulan lain dari controlled-release 

ethanol-cinnamon oil emitter adalah menghambat laju staling dan masih dapat 

diterima panelis secara sensori. 
 

Kata kunci: ethanol emitter, minyak kayu manis, kemasan antimikroba, controlled- 

release, roti 



 

SUMMARY 

ASSYA SHALITA. Application of Controlled-release Ethanol-cinnamon oil 

emitters as Antimicrobial Active Packaging for Bakery Products. Supervised by 

Nugraha Edhi Suyatma, Dede Robiatul Adawiyah. 

 

Active packaging has been widely developed to maintain food quality and 

increase food shelf life. Active packaging with release, absorbing and nonmigrating 

principles provide different functions with the main objective of extending the shelf 

life of food products. Ethanol emitter (EE) is an active packaging with the principle 

of release with ethanol as an active ingredient and is believed to inhibit the rate of 

staling in bread. This study aims to develop EE with the addition of cinnamon oil 

(CO) in sachets to extend the shelf life of sweet bread. CO was chosen because it 

can mask the aroma of ethanol and has antimicrobial activity. The selected 

treatments were EE, ethanol with 0,5 MIC cinnamon oil emitter (ECOE 0,5 MIC), 

and ethanol with 1 MIC cinnamon oil emitter (ECOE 1 MIC). Tests included 

observation of release kinetics, anti-mold ability, identification of physical and 

sensory properties of bread after being stored with ethanol-cinnamon oil emitter. 

The results showed that the release behavior of each sachet increased with 

increasing temperature. Mold growth on PDA media can be inhibited by EE while 

ECOE 0,5 MIC and ECOE 1 MIC are fungicidal for Rhizopus stolonifer. The color 

of bread analyzed based on CIELAB notations showed that the crust had a brownish 

color compared to the crumb as a result of the Maillard reaction. The value of water 

activity (aw) is an important indicator in determining whether a food product is 

categorized as high risk or low risk. Food with aw value of 0.85 and pH above 4.6 

is categorized as high risk food. The aw value of the sweet bread tested was in the 

range of 0.87-0.89 with a pH above 4.6 so that it can be categorized as high risk 

food. Storage with active packaging did not significantly change the aw of the bread 

in each treatment but was significantly different on the day of storage observed. 

The texture of bread during storage is closely related to staling, which is the 

separation of water and amylose in starch so that the texture of the bread hardens. 

The texture indicator that is closely related to staling is hardness. The hardness 

value of sweet bread with EE, ECOE 0,5 MIC and ECOE 1 MIC was statistically 

significantly different between the control, respectively. This shows that the use of 

EE and ECOE can reduce the staling rate of bread. The sensory of the bread stored 

with EE and ECOE sachets is still acceptable to the panelists although there is a 

significant difference between the aroma of ethanol and the aroma of cinnamon oil. 

Controlled-release ethanol-cinnamon oil emitters can be used as 

antimicrobial active packaging that increases the shelf life of sweet bread. The 

combination of ethanol and cinnamon oil as active agents is more effective in 

inhibiting the growth of Rhizopus stolonifer mold than ethanol only. Another 

advantage of a controlled-release ethanol-cinnamon oil emitter is that it inhibits 

the rate of staling and is still sensorially acceptable to panelists. 

 

Keywords: Ethanol emitter, cinnamon oil, antimicrobial packaging, controlled- 

released, bread. 
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