
FORMULASI MIKROENKAPSULAT PEPTON IKAN HASIL 
HIDROLISIS ENZIMATIS MENGGUNAKAN EKSTRAK 

PEPSIN DARI LAMBUNG IKAN TUNA (Thunnus albacares)

ROLEN YALDIVILMON ANABOKAY

PROGRAM STUDI MAGISTER TEKNOLOGI HASIL PERAIRAN
FAKULTAS PERIKANAN DAN ILMU KELAUTAN

INSTITUT PERTANIAN BOGOR
BOGOR

2025



  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

 

 

 

 

 

 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 

 
 

SUMMARY 

 

            Small pelagic fish constitute the dominant catch in Indonesian waters; 
however, their utilization remains very limited due to the low quality of the catch 
and, at the same time, excessive exploitation. This condition leads to the 
accumulation of unused biomass, resulting in inefficient resource management and 
potentially causing negative impacts on economic, nutritional, and ecological 
aspects. This study aims to determine the most effective pepsin enzyme activity 
from tuna stomach in the process of fish protein hydrolysis into peptone, as well as 
to identify the optimal ratio of microencapsulation coating materials in maintaining 
the physicochemical characteristics of the resulting peptone powder.  
 Optimization was conducted by converting fish flesh into peptone via 
enzymatic hydrolysis using pepsin extracted from the stomach of yellowfin tuna 
(Thunnus albacares), which exhibited a specific activity of 17,000 U/mg and a 
protein content of 0.361 mg/mL. The raw materials consisted of a 1:1:1 (w/w/w) 
mixture of three small pelagic fish species: Indian mackerel (Rastrelliger sp.), 
yellowstripe scad (Selaroides sp.), and fringescale sardine (Sardinella fimbriata). 
The Total Volatile Base Nitrogen (TVB) of the raw material was 28.05 mgN/100g, 
still within acceptable limits for further processing. Hydrolysis efficiency was 
evaluated at four enzyme activity levels (0, 3,000, 6,000, and 9,000 U/mg). 
    The ratio of soluble nitrogen to total nitrogen 
(NTT/NTB) ranged from 38.23% in the control (without enzyme) to 69.04% in the 
3,000 U/mg treatment, indicating maximum substrate breakdown efficiency at that 
enzyme level. The filtrate obtained from the 3,000 U/mg treatment was 
subsequently microencapsulated using a 3:1 maltodextrin-to-gum arabic coating 
solution through spray drying. Three peptone-to-coating ratios were tested: 1:1, 1:2, 
and 1:3. Evaluations were conducted on physicochemical parameters including pH, 
moisture, ash, NaCl, fat, protein, water solubility, carbohydrate (by difference), 
nitrogen, and total amino acid concentration. The biological effectiveness of the 
microencapsulated peptone was assessed based on the growth productivity of 
Escherichia coli and Staphylococcus aureus. Morphology of the microcapsules was 
analyzed using Scanning Electron Microscopy (SEM).  Data were 
analyzed using one-way ANOVA separately for the enzyme activity and coating 

ltiple Range Test (DMRT) at a 5% 
significance level. The yield of microencapsulated peptone varied depending on the 
coating ratio, with the highest yield (11.52%) observed at a 1:3 ratio and the lowest 
(8.41%) at a 1:1 ratio.        
 Evaluation of physicochemical properties revealed that pH ranged from 
3.155 to 4.060, with the highest value observed in the 1:3 ratio. Moisture content 
increased with higher coating ratios, from 3.49% (1:1) to 5.17% (1:3), whereas ash 
content decreased from 3.51% (1:1) to 1.50% (1:3). The lowest NaCl content 
(0.020%) was found in the 1:3 treatment, while the highest occurred in the 1:1 



treatment. Protein content ranged from 27.61% (1:2) to 35.86% (1:3). The highest 
fat content was found in the 1:1 ratio (0.71%), and carbohydrate content increased 

-amino nitrogen ranged from 2.371% to 
3.967%, and total nitrogen ranged from 5.11% (1:3) to 12.165% (1:1).   
    The highest water solubility was observed in the 1:1 
treatment (96.78%), though the 1:2 ratio also maintained high solubility at 91.49%, 
supporting its functional stability. The highest total amino acid concentration was 
observed in the 1:2 ratio (24.70%), while the lowest was in the 1:3 ratio (14.82%). 
Dominant amino acid components included glutamate, aspartate, leucine, lysine, 
arginine, and alanine. The microcapsule size ranged from 138.01 µm (1:1) to 266.38 
µm (1:3).   Peptone productivity tests as microbial cultivation 
media indicated E. coli growth efficiency ranging from 106,6% (1:1 ratio)  83,0% 
(1:3 ratio), while S. aureus growth ranged from 74,2% (1:1 ratio and 1:2 ratio)  
88,5% at the 1:3 coating ratio treatment. Based on these findings, the 1:2 
microencapsulation ratio was determined to be the most effective treatment, 
producing peptone with stable physicochemical properties and optimal biological 
performance. This product demonstrates strong potential as a nitrogen source in 
microbial growth media and other biotechnological applications. 
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