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RINGKASAN

BALQIS SALSABILA. Karakteristik Edible Coating Berbasis Kitosan dengan
Penambahan Ekstrak Bekatul Padi. Dibimbing oleh USWATUN HASANAH dan
FALEH SETIA BUDL

Food waste menjadi isu global yang berdampak pada ekonomi, ketahanan
pangan, dan lingkungan. Produk segar sangat rentan rusak akibat pertumbuhan
mikroorganisme dan menjadi foodwaste. Edible coating berbasis kitosan telah
dimanfaatkan untuk memperpanjang umur simpan produk pangan, namun
cfektivitas antimikrobanya masih terbatas. Bekatul padi merupakan limbah
penggilingan padi yang mengandung senyawa bioaktif seperti fenolik, flavonoid
dan polifenol. Senyawa bioaktif tersebut berpotensi menjadi agen antimikroba
alami, namun belum banyak dimanfaatkan dalam edible coating. Penelitian
terdahulu menunjukkan bahwa ekstrak bekatul padi memiliki aktivitas antimikroba
terhadap bakteri Staphylococcus aureus dan Eschericia coli. Namun, kandungan
lemak tidak jenuh pada ekstrak bekatul sangat mudah teroksidasi sehingga pada
penelitian ini ekstrak bekatul padi dipisahkan berdasarkan polaritasnya. Penelitian
ini bertujuan mengembangkan edible coating berbasis kitosan dengan penambahan
ekstrak bekatul padi fraksi polar untuk meningkatkan aktivitas antimikroba dan
kualitas fisik yaitu elongasi, transmisi uap air, dan mengidentifikasi profil fitokimia
pada bekatul padi varietas IR 64 dan Inpari 32.

Penelitian ini diawali dengan proses ekstraksi bekatul padi varietas IR 64 dan
Inpari 32 menggunakan pelarut etanol dengan metode maserasi. Ekstrak bekatul
padi dianalisis dengan metode LC-QTOF untuk mengidentifikasi profil fitokimia.
Penentuan aktivitas antimikroba ekstrak bekatul padi fraksi polar dengan metode
difusi cakram Kirby-Bauer menggunakan bakteri uji S. aureus, Salmonella, dan E.
coli. Edible coating diformulasikan dengan mencampurkan larutan kitosan (2%)
dan ekstrak bekatul padi fraksi polar (10%, 20% dan 30%). Karakterisasi dilakukan
melalui uji sifat fisik yaitu elongasi dengan Texture analyzer, viskositas, dan
transmisi uap air.

Hasil penelitian menunjukkan bahwa ekstrak bekatul padi pada varietas IR 64
dan Inpari 32 mengandung profil fitokimia yang berbeda. IR 64 didominasi
kelompok senyawa alkaloid, terpenoid, steroid dan flavonoid. Inpari 32 didominasi
kelompok senyawa amina, senyawa organik, asam amino dan alkaloid. Ekstrak
bekatul padi fraksi polar memiliki aktivitas antimikroba terhadap S. aureus dengan
zona hambat sebesar 13,2-6,9 mm, Salmonella sebesar 12,9-6,6 mm dan E. coli
sebesar 10,7-7,3 mm. Penambahan ekstrak bekatul padi fraksi polar pada matriks
edible coating meningkatkan aktivitas antimikroba terhadap bakteri S. aureus
sebesar 10,4-7,9 mm, Salmonella sebesar 9,7-7,8 mm, dan E. coli sebesar 8,8-8,3
mm. Penambahan ekstrak bekatul padi fraksi polar pada edible coating juga
berpengaruh positif terhadap nilai viskositas terukur sebesar 1035-2300 cP, nilai
elongasi sebesar 204-93%, nilai WVTR sebesar 4.55-2.99 g/m2/jam. Berdasarkan
hasil penelitian, konsentrasi ekstrak 30% varietas Inpari 32 menunjukkan formulasi
terbaik karena efektivitas antimikroba yang paling tinggi.

Kata Kunci: Antimikroba, Edible Coating, Ekstrak Bekatul Padi Fraksi Polar,
IKitosan



SUMMARY

BALQIS SALSABILA. Characteristics of Chitosan-Based Edible Coatings with
the Addition of Rice Bran Extract. Supervised by USWATUN HASANAH and
FALEH SETIA BUDI.

Food waste has become a global issue with significant impacts on the
economy, food security, and the environment. Fresh produce is highly susceptible
to microbial spoilage, making it a major contributor to food waste. Chitosan-based
edible coatings are widely used to extend the shelf life of food products. However,
their antimicrobial effectiveness remains limited. Rice bran, a by-product of rice
milling, contains various bioactive compounds, including phenolics, flavonoids,
and polyphenols. These compounds have considerable potential as natural
antimicrobial agents but have not been extensively incorporated into edible coating
formulations. Previous studies have demonstrated that rice bran extract exhibits
antimicrobial activity against Staphylococcus aureus and Escherichia coli.
However, the high content of unsaturated lipids in rice bran extract makes it highly
susceptible to oxidation. Therefore, in this study, the rice bran extract was
fractionated by polarity. This study aimed to develop a chitosan-based edible
coating incorporating the polar fraction of rice bran extract to enhance antimicrobial
activity and improve physical properties, including elongation at break, water vapor
transmission rate (WVTR), and to characterize the phytochemical profiles of rice
bran from the IR 64 and Inpari 32 varieties.

The study involved extracting rice bran from the IR 64 and Inpari 32 varieties
using ethanol via maceration. The extracts were analyzed by LC-QTOF to
characterize their phytochemical profiles, and the antimicrobial activity of the polar
fraction was evaluated using the Kirby—Bauer disk diffusion method against
Staphylococcus aureus, Salmonella, and Escherichia coli. Edible coatings were
prepared by incorporating the polar fraction into a 2% chitosan solution at 10%,
20%, and 30% concentrations. The coatings were characterized for physical
properties, including elongation at break, viscosity, and water vapor transmission
rate (WVTR).

The results revealed distinct phytochemical profiles between the IR 64 and
Inpari 32 rice bran varieties. The IR 64 variety contained alkaloids, terpenoids,
steroids, and flavonoids, whereas the Inpari 32 variety contained amines, organic
compounds, amino acids, and alkaloids. The polar fraction of rice bran extract
exhibited antimicrobial activity against S. aureus (inhibition zones of 6.9—13.2 mm),
Salmonella (6.6-12.9 mm), and E. coli (7.3-10.7 mm). Incorporating the polar
fraction of rice bran extract into the edible coating matrix enhanced antimicrobial
activity against S. aureus (7.9-10.4 mm), Salmonella (7.8-9.7 mm), and E. coli
(8.3—8.8 mm). The addition of the polar fraction also improved the physical
properties of the edible coating by increasing viscosity (1,035-2,300 cP) and
elongation at break (93-204%), and by improving the water vapor transmission rate
(4.55-2.99 g/m?/h). Among all formulations, the edible coating containing 30%
polar rice bran extract from the Inpari 32 variety demonstrated the best overall
performance, exhibiting the highest antimicrobial effectiveness.

Keywords: Antimicrobial Activity, Chitosan, Chitosan-Based Edible Coating, Polar
Rice Bran Extract
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