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ABSTRAK  

 
GANSUAR SEPRI. Sintesis Aerogel Nanofiber Selulosa Ulva sebagai Matriks Flavor Carrier 

melalui In-Situ Encapsulation. Dibimbing oleh BAMBANG RIYANTO dan UJU  

 

Selulosa Ulva merupakan biomassa laut yang memiliki potensi besar sebagai aerogel melalui 

pendekatan green technology. Aerogel ini menawarkan kinerja unggul, bersifat multifungsi, 

dan dapat diaplikasikan untuk mempertahankan senyawa rasa dan aroma yang bersifat volatil 

sehingga tidak mudah hilang selama penyimpanan maupun pemasakan. Penelitian ini bertujuan 

menentukan pengaruh rasio nanofiber selulosa (CNF) dari ampas Ulva terhadap karakteristik 

aerogel nanofiber selulosa serta kemampuannya sebagai matriks flavor carrier dalam 

melepaskan aroma. Aerogel diformulasikan dengan variasi rasio suspensi CNF (0%, 10%, 30%, 

50%) dalam matriks alginat yang ditambahkan essence udang. Aerogel berbasis selulosa ampas 

Ulva dibuat dengan teknik gelasi dan freeze drying, sedangkan profil pelepasan aroma 

menggunakan Headspace GC-MS untuk mengevaluasi kemampuan matriks flavor carrier. 

Analisis BET/BJH menunjukkan kategori mesopori dengan peningkatan diameter pori (1,8–7,8 

nm) dan volume pori (0,012–0,015 cm³/g), disertai penurunan luas permukaan (26,24–7,80 

m²/g). Toluena tetap stabil pada seluruh perlakuan aerogel, sedangkan 2-pentadecanon hanya 

terdeteksi pada rasio CNF 30% (0,68%) dan meningkat signifikan pada rasio CNF 50% 

(6,93%). Peningkatan rasio CNF dalam matriks alginat secara substansial meningkatkan 

kapasitas aerogel nanofiber selulosa Ulva sebagai sistem penghantaran senyawa flavor yang 

mampu menahan dan melepaskan komponen volatil secara lebih terkontrol. 

 

Kata kunci: aerogel, pangan biru, pelepasan terkendali, sistem pengantaran 

 

ABSTRACT 
 

GANSUAR SEPRI. Synthesis of Ulva Cellulose Nanofiber Aerogel as a Flavor Carrier Matrix 

through In-Situ Encapsulation. Supervised by BAMBANG RIYANTO and UJU 

  

Ulva cellulose is a marine biomass with great potential as an aerogel through a green 

technology approach. This aerogel offers superior performance, is multifunctional, and can be 

applied to retain volatile flavor and aroma compounds, preventing their loss during storage or 

cooking. This study aims to determine the effect of the ratio of cellulose nanofibers (CNF) 

derived from Ulva residue on the characteristics of cellulose nanofiber aerogels and their 

capability as a flavor-carrier matrix in aroma release. Aerogels were formulated with varying 

ratios of CNF suspension (0%, 10%, 30%, 50%) within an alginate matrix enriched with 

shrimp essence. Ulva residue–based cellulose aerogels were prepared using gelation and freeze-

drying techniques, while aroma release profiles were analyzed using Headspace GC-MS to 

evaluate the performance of the flavor-carrier matrix. BET/BJH analysis revealed mesoporous 

structures with increasing pore diameter (1.8–7.8 nm) and pore volume (0.012–0.015 cm³/g), 

accompanied by a decrease in surface area (26.24–7.80 m²/g). Toluene remained stable across 

all aerogel treatments, whereas 2-pentadecanone was only detected at the 30% CNF ratio 

(0.68%) and showed a significant increase at the 50% CNF ratio (6.93%). Increasing the CNF 

ratio within the alginate matrix substantially enhanced the capacity of Ulva cellulose nanofiber 

aerogels as a flavor delivery system, capable of retaining and releasing volatile components in a 

more controlled manner. 

Keywords: aerogel, blue food, controlled release, delivery system  
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