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ABSTRACT 

This study aims to determine the use of the best dressing in the process of making microcapsules and the 

best dose used. This study was conducted experimentally using a completely randomized design (CRD) with 10 

treatments and 3 replications. The treatments consisted of rations without microcapsules of fermented catfish waste 

extract (MELIPF) and rations with the addition of microcapsules of fermented catfish waste extract (MELIPF) 

with different types of dressings and doses used in each treatment. Data were analyzed using analysis of variance 

and continued with Duncan's multiple range analysis. The results showed that in the results of protease enzyme 

activity, treatment R5 with gum arabic dressing at a dose of 1% was significantly different from treatment R2 with 

the use of maltodextrin dressing at a dose of 1%, while in the results of lipase enzyme activity, treatment R0 without 

the use of MELIPF was significantly different from R5 with gum arabic dressing at a dose of 1% and treatment R6 

with gum arabic dressing at a dose of 2% was significantly different from treatment R9 with the use of gelatin 

dressing at a dose of 2%. 
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ABSTRAK 

Penelitian ini bertujuan untuk mengetahui penggunaan penyalut terbaik dalam proses pembuatan mikrokapsul 

dan dosis terbaik yang digunakannya. Penelitian ini dilakukan secara eksperimental menggunakan Rancangan Acak 

Lengkap (RAL) biasa dengan 10 perlakuan 3 kali ulangan. Perlakuan terdiri dari ransum tanpa mikrokapsul ekstrak 

limbah ikan patin fermentasi (MELIPF) dan ransum dengan penambahan mikrokapsul ekstrak limbah ikan patin 

fermentasi (MELIPF) dengan jenis penyalut dan dosis penggunaan yang berbeda – beda pada setiap perlakuannya. 

Data di analisis menggunakan analisis ragam dan dilanjutkan dengan analisis jarak berganda Duncan. Hasil penelitian 

menunjukkan bahwa pada hasil aktivitas enzim protease didapatkan perlakuan R5 dengan penyalut gum arab dengan 

dosis 1 % berbeda nyata terhadap perlakuan R2 dengan penggunaan penyalut maltodekstrin dengan dosis 1%, 

sedangkan pada hasil akitivitas enzim lipase perlakuan R0 tanpa penggunaan MELIPF berbeda nyata dengan R5 

dengan penyalut gum arab dengan dosis 1% dan perlakuan R6 dengan penyalut gum arab dengan dosis 2 % berbeda 

nyata dengan perlakuan R9 dengan penggunaan penyalut gelatin dengan dosis 2%. 

 

Kata kunci: Aktivitas enzim, Ekstrak limbah ikan patin, Fermentasi 

 

INTRODUCTION 

 

Local feed ingredients at this time are 

still are still widely used by many farmers to 

help the growth and development of 

livestock. Local feed ingredients are easily 

available and also relatively cheap. But feed 

ingredients are not only to make livestock 

meet their daily feed needs, nutritional 

aspects need to be considered so that the 

nutritional needs of the livestock's body are 

guaranteed so that livestock can grow well 

body is also guaranteed so that livestock can 

increase activity and productivity that comes 

from the livestock's body.Efforts to increase 

livestock productivity are by provision of 

good quality feed good quality feed. Local 

feed ingredients are easy to find but local 

feed ingredients also have limited 

availability. In terms of nutrition, local feed 
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ingredients are not guaranteed to meet the 

nutritional needs of livestock. Because 

usually farmers only give feed to livestock 

until they are full. Where as livestock cannot 

be said to have a healthy body healthy body 

with just enough feed. The aspect of This 

aspect of nutrition is closely related to 

production for livestock. When livestock are 

given feed that contains good nutrition will 

have a beneficial impact on the farmer. 

 

MATERIAL AND METHOD 

 

Time and Place 

The research was conducted in 

December 2023 till January 2024 at the 

Laboratory of Non Ruminant Poultry 

Nutrition and Animal Food Industry and Mini 

Feedmill, Faculty of Animal Husbandry, 

Padjadjaran University, Sumedang Regency, 

West Java Province. 

 

Preparation for making ELIPF 

microcapsules, as follows: 

1. Prepare the catfish waste extract and the 

coating material. 

2. Comparison used in the preparation of 

microcapsules 

3. Comparison for gum arabic 20: 80, 

gelatin 20: 80, and maltodextrin 40: 60 

in the ratio of ELIPF: dressing material. 

4. Microcapsules were prepared in 250 ml 

per dressing. 

5. Prepare the pangasius waste extract and 

the dressing according to the calculated 

dosage. 

6. Mix the catfish waste extract and the 

dressing while stirring on the stove until 

homogeneous. 

7. The homogeneous extract of catfish 

waste and dressing is placed into a 

baking pan 

8. Next, the microcapsules were put into 

the oven for 5 days until dry. 

9. Next grind the microcapsules with a 

blender 

10. Store the mashed microcapsules in a jar. 

11. MELIPF that has been mashed is 

weighed according to the needs per 

treatment to be mixed with the feed that 

has been ground (Lina et al., 2019) 

 

Protease enzyme activity was 

measured using spectrophotometric method 

using spectrophotometer based on Sigmas's 

Aldrich Protease Activity Assay method. 

The protease activity assay begins with the 

preparation of a standard curve of tyrosine 

with concentrations of tyrosine solution of 0 

mg/mL, 0.005 mg/mL, 0.01 mg/mL, 0.015 

mg/mL, 0.02 mg/mL, 0.025 mg/mL, 0.03 

mg/mL, 0.04 mg/mL and 0.05 mg/mL, 

respectively. Tyrosine solution was added 

2.5 mL Na2CO3 and 0.5 mL Folin Ciocalteu 

reagent. The tyrosine solution was reacted 

with Na2CO3 and Folin Ciocalteu reagent 

then put the tyrosine solution into a cuvette 

to measure its absorbance using a 

spectrophotometer. The absorbance results 

from the spectrophotometer made a standard 

curve of tyrosine made to complete the 

protease enzyme activity test data to be 

entered into the formula. 

Protease enzyme activity test begins 

with pre-incubation of 1% casein larutsn as 

much as 0.5 ml at 37oC for 5 minutes. Then 

0.5 mL sample solution was added and 

vortexed and incubated at 37oC for 10 

minutes in a waterbath. After 10 minutes, 

5% TCA was added as much as 5% to stop 

the hydrolysis reaction, then let stand.  

Centrifuge the solution mixture at 

10,000 rpm for 10 minutes and then take 0.5 

ml The supernatant was centrifuged and 

reacted with Na2CO3 and 0.25 ml of Folin-

Ciocalteau reagent and incubated for 10 min 

at 37oC. This solution was measured using a 

spectrophotometer at a wavelength of 660 

nm. The protease activity of the enzyme was 

calculated by the formula. 
Lipase enzyme activity is measured 

using the titrimetric method (Pereira, 2001). 

The titrimetric method is done by titrating 

the sample and other chemicals. Titration is 

done until there is a color change in the 

sample solution to pink. Measurement of 

lipase enzyme activity was done in 

duplicate. Analysis of lipase enzyme activity 

was calculated based on the difference 

between the sample titrant volume and the 
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blank.  

Lipase enzyme activity test begins 

with preparing 2 mL of olive oil and 1 mL of 

0.05 M phosphate buffer pH 7 and 1 mL of 

enzyme incubated at 35oC for 30 minutes. 

Then the enzyme substrate was activated 

with 1 mL of acetone: ethanol mixture (1:1) 

followed by titration with 0.05 N NaOH 

using 1% PP indicator. For the 

determination of the blank is done with the 

same composition, but when the enzyme is 

inserted, 1 mL of acetone: ethanol (1:1) 

mixture is immediately added, titrating with 

the same procedure as the sample analysis. 

Analysis of lipase enzyme activity can be 

calculated by the formula (Pereira, 2001). 

Amylase enzyme activity was 

measured using spectrophotometric method 

using spectrophotometer with DNS reagent 

referring to Wahjuni et al. (2017). The 

amylase activity test using the DNS method 

makes a glucose standard curve with the 

concentration of glucose solution. 10 

mg/mL, 20 mg/mL, 30 mg/mL, 40 mg/mL, 

and 50 mg/mL respectively and 1.5 mL DNS 

reagent. Glucose solution was reacted with 

DNS reagent then put the glucose solution 

into a cuvette to measure its absorbance 

using a spectrophotometer. The absorbance 

results from the spectrophotometer made a 

glucose standard curve made to complete the 

amylase enzyme activity test data to be 

entered into the formula. 

The amylase enzyme activity test 

begins with preparing 1 mL of sample with 

1 mL of 0.2 M phosphate buffer pH 7 and 

vortexed to homogenize the solution. Then 

the solution was incubated for 20 minutes at 

35oC, then added 1 mL of DNS reagent, 

vortexed again and measured the absorbance 

at a maximum wave of 515.6 nm. The data 

obtained is entered into the formula 

(Wahjuni et al., 2017). 

 

RESULTS AND DISCUSSION 

 

Effect of Giving Microcapsules of Patin 

Fish Waste on Protease Enzyme Activity 

 The results of the study on the effect 

of patin fish waste microcapsules on 

protease enzyme activity in the duodenum of 

broiler chickens are presented in Table 1.  

 

 

Table 1. Protease enzyme activity of each treatment 

Repetition R0 R1 R2 R3 R4 R5 R6 R7 R8 R9 

1 0,790 0,068 0,061 0,045 0,108 0,073 0,087 0,073 0,070 0,058 

2 0,072 0,051 0,066 0,071 0,118 0,105 0,087 0,053 0,054 0,072 

3 0,044 0,071 0,045 0,070 0,055 0,110 0,075 0,089 0,069 0,111 

Average 0,302 0,063 0,057 0,062 0,094 0,096 0,083 0,072 0,064 0,081 

Table 2. Duncan test results of the effect of treatment on protease enzyme activity 

Treatment Mean Activity (U/mL) Significance 

R0 650.00 ab 

R1 633.33 ab 

R2 573.00 b 

R3 622.33 ab 

R4 936.67 ab 

R5 962.67 a 

R6 829.33 ab 

R7 716.00 ab 

R8 642.00 ab 

R9 805.67 ab 
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Based on the table, the results of 

protease enzyme activity from the effect of 

the treatment of microcapsules of fermented 

catfish waste extract, the highest results 

were obtained from treatment R5, which was 

given gum arabic dressing with a dose of 1% 

in the ration with the obtained value of 0.096 

U/ml and for the lowest protease enzyme 

activity results from all treatments, namely 

treatment R2 with maltodextrin as a dressing 

with a dose of 1% maltodextrin with the 

obtained value of 0.057 U/ml. In this 

enzyme activity test, livestock are given feed 

supplements or microcapsules with various 

dressings. It can be seen in the table that has 

been presented that The result of enzyme 

activity value is obtained from the lowest to 

the highest. In the results of enzyme activity 

testing to get the best seen from the highest 

results obtained. The results obtained are in 

accordance with the dosage of the dressing 

used in the manufacture of the 

microcapsules. In the results of protease 

enzyme activity, the highest results were 

obtained by microcapsules with gum arabic 

dressing. Gum arabic, as a coating, has better 

emulsifying properties than maltodextrin 

(Hasrini et al., 2017). To choose the right and 

effective dressing material. Gum Arabic in 

essential oil encapsulation research using the 

complex coacervation technique, gelatin and 

maltodextrin were used as binders. Gelatin 

and maltodextrin are suitable dressings used 

for essential oil encapsulation (Indah, 2016). 

Based on the physical and chemical 

properties, stability, density, and solubility 

of gum arabic, it is considered as a reliable 

dressing material. The best encapsulant, 

therefore, affects the results of enzyme 

activity testing.  

 

Effect of Giving Microcapsules of Patin 

Fish Waste on Lipase Enzyme Activity 

The results of research on the effect of 

patin fish waste microcapsules on lipase 

enzyme activity in the duodenum of broiler 

chickens are presented in the table below. 

 

 

Table 3. Lipase enzyme activity of each treatment 

Repetition R0 R1 R2 R3 R4 R5 R6 R7 R8 R9 

1 11,667 5,000 5,833 8,333 6,667 9,167 10,000 5,833 6,833 7,000 

2 3,333 5,833 5,833 6,667 7,500 13,333 10,833 8,333 7,500 3,333 

3 1,667 8,333 9,167 8,833 6,667 8,833 8,333 7,500 6,667 5,000 

Average 5,556 6,389 6,944 7,944 6,944 10,444 9,722 7,222 7,000 5,111 

 

Based on the table the results of lipase 

enzyme activity from the effect of the 

treatment of microcapsules of fermented 

catfish waste extract, the highest results 

were obtained from treatment R5, which was 

given gum arabic dressing with the value 

obtained of 10.444 U/ml and for the lowest 

enzyme activity results from all treatments, 

namely treatment R9 with gelatin as a 

dressing with the value obtained of 5.111 

U/ml. In the test results of lipase enzyme 

activity, the highest results were also 

obtained by using gum arabic as the 

encapsulant material. The purpose of using a 

comparison of dressing materials on 

microcapsules is to find out how each type 

of dressing material impacts the quality 

characteristics of the microcapsules 

produced (Sulistiyani, 2022). Gum Arabic 

has the advantage of being easily soluble in 

water and having a high solubility, this 

makes it a perfect choice to be used as an 

encapsulation material. Based on the 

physical and chemical properties, stability, 

density, and solubility of gum arabic, it is 

believed to be the best encapsulant material, 

hence affecting the results of enzyme 

activity testing.  
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Table 4. Duncan test results of the effect of treatment on lipase enzyme activity 

Treatment Mean Activity (U/mL) Significance 

R0 55 555.67 bc 

R1 63 888.67 abc 

R2 69 444.33 abc 

R3 79 444.33 abc 

R4 69 444.67 abc 

R5 104 444.33 a 

R6 97 222.00 ab 

R7 72 222.00 abc 

R8 70 000.00 abc 

R9 51 111.00 c 

 

R0 = 100% basal ration without the use of dressing 

R1 = Ration containing 0.5% maltodextrin 

R2 = Ration contains 1% maltodextrin 

R3 = Ration contains 2% maltodextrin 

R4 = Ration containing 0.5% gum Arabic 

R5 = Ration containing 1% gum arabic 

R6 = Ration contains 2% gum arabic 

R7 = Ration contains 0.5% gelatin 

R8 = Ration contains 1% gelatin 

R9 = Ration contains 2% gelatin 

 

Effect of Giving Microcapsules of Catfish 

Waste on Amylase Enzyme Activity 

The results of research on the effect of 

patin fish waste microcapsules on amylase 

enzyme activity in the duodenum of broiler 

chickens are presented in the table below. 

Based on the table the results of 

amylase enzyme activity from the effect of 

the treatment of microcapsules of fermented 

catfish waste extract, the highest results 

were obtained from the R2 treatment, which 

was given gum arabic dressing with the 

value obtained of 0.0312 U/ml and for the 

lowest enzyme activity results from all 

treatments, namely the R0 treatment with no 

added dressing with the value obtained of 

0.0267 U/ml. In the test results of amylase 

enzyme activity, the use of gum arabic as a 

dressing also obtained the highest value. 

Giving feed supplement can affect the 

duodenal enzyme activity of broiler 

chickens. Feed supplement contains some 

elements of food substances and medicines, 

the elements of food substances that are 

usually contained in it are vitamins, amino 

acids, and minerals. 

  

Table 5. Amylase enzyme activity of each treatment 

Repetition R0 R1 R2 R3 R4 R5 R6 R7 R8 R9 

1 0,030 0,031 0,030 0,027 0,031 0,027 0,027 0,031 0,028 0,029 

2 0,018 0,030 0,031 0,027 0,027 0,029 0,028 0,029 0,026 0,028 

3 0,030 0,031 0,031 0,030 0,029 0,028 0,029 0,029 0,030 0,029 

Average 0,026 0,031 0,031 0,028 0,029 0,028 0,028 0,030 0,028 0,029 
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Table 6. Duncan test results of the effect of treatment on amylase enzyme activity 

Treatment Mean Activity (U/mL) Significance 

R0 267.0000 b 

R1 284.3333 b 

R2 285.3333 b 

R3 285.3333 b 

R4 286.6667 b 

R5 293.0000 b 

R6 294.6667 b 

R7 300.6667 b 

R8 310.3333 b 

R9 312.0000 b 

R0 = 100% basal ration without the use of dressing 

R1 = Ration containing 0.5% maltodextrin 

R2 = Ration contains 1% maltodextrin 

R3 = Ration contains 2% maltodextrin 

R4 = Ration contains 0.5% gum arabic 

R5 = Ration contains 1% gum arabic 

R6 = Ration contains 2% gum arabic 

R7 = Ration contains 0.5% gelatin 

R8 = Ration contains 1% gelatin 

R9 = Ration contains 2% gelatin 

 

Giving feed supplements that contain 

vitamins, amino acids, and minerals that are 

important for broiler health can help 

increase duodenal enzyme activity. Gum 

arabic has advantages and disadvantages, 

the advantages of gum arabic to be an 

encapsulant material because it is more 

easily soluble in water and High solubility 

and the disadvantage of gum arabic is its 

softness. 

 

CONCLUSION 

 

The effect of giving microcapsules of 

fermented catfish waste extract (MELIPF) 

is able to increase the activity of protease, 

lipase and amylase enzymes in the 

duodenum of broiler chickens and from the 

results of the enzyme activity obtained, it 

can be known that the best dressing and 

dose for making microcapsules of 

fermented catfish waste extract (MELIPF). 

The dressing material used in the 

manufacture of microcapsules of fermented 

catfish waste extract (MELIPF) in this 

study is gum arabic with a usage dose of 1% 

is the best dressing material and can be used 

as the best alternative as an encapsulant 

material. 
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