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RINGKASAN 

YANI ARYATI. Potensi Prebiotik Madu untuk Meningkatkan Kinerja 
Pertumbuhan dan Status Kesehatan Ikan Nila (Oreochromis niloticus). Dibimbing 
oleh WIDANARNI, DINAMELLA WAHJUNINGRUM, IMAN RUSMANA, dan 
ANGELA MARIANA LUSIASTUTI.    
  

Ikan nila (Oreochromis niloticus) merupakan salah satu komoditas utama 
perikanan budidaya di Indonesia dan di dunia. Produksi ikan nila di Indonesia dan 
di dunia terus mengalami peningkatan, antara lain didukung oleh intensifikasi 
produksi. Kendala yang dihadapi dalam penerapan budidaya intensif antara lain 
kinerja pertumbuhan yang rendah dan meningkatnya risiko serangan penyakit. 
Salah satu penyakit yang sering menyerang pada budidaya ikan nila adalah 
streptococcosis, yang salah satu agen penyebabnya adalah bakteri Streptococcus 
agalactiae. Penggunaan prebiotik merupakan salah satu alternatif yang dapat 
dilakukan untuk meningkatkan kinerja pertumbuhan dan respons imun sehingga 
resistan terhadap infeksi patogen. Tujuan penelitian ini adalah mengevaluasi 
potensi madu sebagai prebiotik dalam meningkatkan kinerja pertumbuhan, respons 
imun, dan resistansi ikan nila terhadap infeksi S. agalactiae. 

Penelitian tahap pertama bertujuan mengkarakterisasi kriteria prebiotik pada 
madu klengkeng, madu randu dan madu organik. Kriteria prebiotik yang diuji 
meliputi kandungan oligosakarida dari madu dan ekstraknya menggunakan KLT 
(kromatografi lapis tipis), karbohidrat total dan gula pereduksi madu dan 
ekstraknya, hidrolisis asam lambung dan α-amilase dari ketiga ekstrak madu, serta 
aktivitas prebiotik dari ekstrak ketiga jenis madu. Hasil pengujian dengan KLT 
menunjukkan bahwa ekstrak madu klengkeng dan ekstrak madu randu memiliki 
retardation factor (Rf) yang sama dengan standar oligosakarida yang digunakan 
(rafinosa), sehingga ekstrak madu klengkeng dan madu randu yang dihasilkan 
merupakan oligosakarida. Madu randu memiliki kadar FOS 14.76% dan kadar 
inulin 6.60%, lebih tinggi dibandingkan dua jenis madu lainnya. Karbohidrat total 
tertinggi terdapat pada madu randu yaitu 80±0%, lebih tinggi dibandingkan madu 
klengkeng, madu organik, dan inulin. Sedangkan gula pereduksi dari ketiga madu 
berada dalam kisaran 27-55%, lebih tinggi dibandingkan inulin. Hidrolisis asam 
lambung dan asam α-amilase selama 3 jam pengamatan mengalami peningkatan, 
baik dari ekstrak madu klengkeng, madu randu, madu organik. Ekstrak madu 
klengkeng, ekstrak madu randu, dan ekstrak madu organik memiliki aktivitas 
prebiotik. Ekstrak madu randu memiliki aktivitas prebiotik paling baik 
dibandingkan dengan dua jenis madu yang lain, karena memberikan stimulasi 
tertinggi terhadap L. plantarum, serta memiliki skor prebiotik hingga 3.82±0.78 
pada jam ke-12, dan mampu sampai jam ke-24 sebesar 0.71±0.03. Secara 
keseluruhan, madu klengkeng, madu randu dan madu organik memenuhi kriteria 
sebagai prebiotik, dengan kinerja terbaik terdapat pada madu randu. 

Penelitian tahap kedua bertujuan mengevaluasi pemberian prebiotik madu 
randu dengan dosis berbeda melalui pakan terhadap kinerja pertumbuhan, aktivitas 
enzim pencernaan, mikrovili usus, asam lemak rantai pendek, dan keragaman 
mikrobiota pada saluran pencernaan ikan nila. Penelitian menggunakan empat 
perlakuan yaitu kontrol (tanpa penambahan madu) dan pakan dengan penambahan 
madu dosis 0.25%, 0.5%, dan 1%. Setiap perlakuan diulang empat kali. Hasil 



penelitian menunjukkan bahwa pemberian prebiotik madu melalui pakan mampu 
memberikan pengaruh nyata (P<0.05) terhadap biomassa akhir, pertambahan 
bobot, laju pertumbuhan spesifik, dan rasio konversi pakan dibandingkan kontrol, 
dengan hasil terbaik pada perlakuan madu dosis 1%. Pemberian prebiotik madu 
juga mampu meningkatkan aktivitas enzim pencernaan (amilase, protease, dan 
lipase), dengan nilai yang lebih tinggi (P<0.05) dibanding kontrol.  

Panjang mikrovili, perimeter dan kerapatan mikrovili pada semua perlakuan 
berbeda nyata (P<0.05) terhadap kontrol. Pemberian prebiotik madu mampu 
meningkatkan asam lemak rantai pendek meliputi asam asetat, propionat, isobutirat, 
N-butirat, isovalerat dan N-valerat dengan nilai yang berbeda nyata antar perlakuan 
(P<0.05), memicu munculnya Bacillus dan Clostridium-sensu-stricto, 
meningkatkan keragaman mikrobiota yang berpotensi sebagai probiotik yaitu 
Cetobacterium. 

Penelitian tahap ketiga bertujuan mengevaluasi efektivitas prebiotik madu 
randu yang diberikan melalui pakan terhadap imunitas, proteksi dan keragaman 
mikrobiota saluran pencernaan ikan nila terhadap infeksi S. agalactiae. Penelitian 
menggunakan empat perlakuan yaitu kontrol (tanpa penambahan madu) dan pakan 
dengan penambahan madu dosis 0.25%, 0.5%, dan 1%. Setiap perlakuan diulang 
empat kali. Uji tantang dilakukan setelah ikan nila dipelihara selama 30 hari. Ikan 
nila diinjeksi dengan suspensi S. agalactiae secara intramuskular sebanyak 0.1 mL 
ekor-1 pada konsentrasi 105 CFU mL-1. Hasil penelitian menunjukkan bahwa 
pemberian prebiotik madu selama 30 hari melalui pakan mampu meningkatkan 
respiratory burst dan lisozim, serta menurunkan nilai ekspresi gen IL8 dan TNFα 
yang signifikan lebih tinggi (P<0.05) dibandingkan dengan kontrol. Pemberian 
prebiotik madu juga mampu menurunkan jumlah S. agalactiae di organ target. 
Jumlah S. agalactiae pada perlakuan kontrol positif pada semua organ (hati, ginjal, 
limpa, otak, dan usus) signifikan lebih tinggi (P<0.05) dibandingkan dengan semua 
perlakuan pemberian prebiotik madu. Pemberian prebiotik madu mampu 
meningkatkan kelangsungan hidup ikan nila ketika diinfeksi bakteri S. agalactiae, 
dengan nilai kelangsungan hidup 75.66-89.33%, signifikan lebih tinggi (P<0.05) 
dibandingkan dengan kontrol positif (51.66%). Hasil pengamatan organ hati dan 
limpa ikan nila setelah uji tantang menunjukkan pada perlakuan kontrol positif 
mengalami kerusakan yang lebih parah dibanding pada perlakuan pemberian 
prebiotik madu. Perlakuan kontrol positif didominasi genus Streptococcus hingga 
mencapai 98%, sedangkan pada perlakuan madu didominasi genus Cetobacterium 
(70%). Perlakuan prebiotik madu dosis 1% menghasilkan OTU lebih banyak 
dengan OTU dominan genus Cetobacterium. 

Hasil seluruh tahap penelitian ini menunjukkan bahwa pemberian madu 
sebagai prebiotik mampu meningkatkan keragaman mikrobiota usus, kinerja 
pertumbuhan, respons imun, dan resistansi ikan nila terhadap infeksi S. agalactiae, 
dengan hasil terbaik pada pemberian madu randu dengan dosis 1%.  
 

 
Kata kunci:  Kinerja pertumbuhan, madu, Oreochromis niloticus, prebiotik, status 

kesehatan



SUMMARY 

YANI ARYATI. The Potential of Prebiotic Honey for Improving the Growth 
Performance and Health Status of Tilapia (Oreochromis niloticus). Supervised by 
WIDANARNI, DINAMELLA WAHJUNINGRUM, IMAN RUSMANA, and 
ANGELA MARIANA LUSIASTUTI. 
 

Tilapia (Oreochromis niloticus) is one of aquaculture main commodities in 
Indonesia and in the world. Tilapia production in Indonesia and in the world is 
increasing, supported by the intensification of production. Constraints faced in the 
application of intensive cultivation include low growth performance and increased 
risk of disease attacks. One of the diseases that often attacks tilapia aquaculture is 
streptococcosis, with Streptococcus agalactiae bacteria as one of the causative 
agents. The use of prebiotics is an alternative that can be done to improve growth 
performance and immune response so that it is resistant to pathogenic infections. 
The purpose of this study was to evaluate the potential of honey as a prebiotic in 
increasing growth performance, immune response, and resistance of tilapia to S. 
agalactiae infection. 

The first phase of research aimed to characterize the prebiotic criteria for 
longan honey, kapok honey, and organic honey. The prebiotic criteria tested 
included the oligosaccharide content of honey and its extract using TLC (thin layer 
chromatography), total carbohydrates and honey reducing sugars and their extracts, 
hydrolysis of gastric acid and α-amylase from the three honey extracts, and 
prebiotics activity from extracts of the three types. honey. The results of the TLC 
test showed that the extract of longan honey and extract of kapok honey had the 
same retardation factor (Rf) as the oligosaccharide standard used (raffinosa), so that 
the extracts of longan honey and kapok honey produced were oligosaccharides. 
Kapok honey has an FOS level of 14.76% and an inulin level of 6.60%, higher than 
the other two types of honey. The highest total carbohydrate was found in kapok 
honey, which was 80 ± 0%, higher than longan honey, organic honey, and inulin. 
Meanwhile, the reducing sugars of the three honeys were in the range of 27-55%, 
higher than inulin. Hydrolysis of gastric acid and α-amylase acid for 3 hours of 
observation increased, both from the extract of longan honey, kapok honey, and 
organic honey. Longan honey extract, kapok honey extract, and organic honey 
extract have prebiotic activity. Kapok honey extract has the best prebiotic activity 
compared to the other two types of honey, because it provides the highest 
stimulation of L. plantarum, and has a prebiotic score of up to 3.82±0.78 at 12 
hours, until the 24th hour of 0.71±0.03. Overall, longan honey, kapok honey, and 
organic honey met the criteria as prebiotics, with the best performance being found 
in randu honey. 

The second phase of the research aimed to evaluate the prebiotic 
administration of kapok honey with different doses through feed on growth 
performance, digestive enzyme activity, intestinal microvilli, short chain fatty 
acids, and microbiota diversity in the digestive tract of tilapia. The study used four 
treatments, namely control (without adding honey) and feed with the addition of 
honey at doses of 0.25%, 0.5%, and 1%. Each treatment was repeated four times. 
The results showed that the provision of honey prebiotics through feed was able to 
have a significant effect (P<0.05) on the final biomass weight, weight gain, specific 



growth rate, and feed conversion ratio compared to control, with the best results at 
1% dose honey treatment. The administration of honey prebiotics was also able to 
increase the activity of digestive enzymes (amylase, protease, and lipase), with a 
higher value (P <0.05) than control. 

Microvilli length, perimeter and density of microvilli in all treatments were 
significantly different (P<0.05) from the control. The administration of honey 
prebiotics was able to increase short chain fatty acids including acetic acid, 
propionic, isobutyrate, N-butyrate, isovalerate and N-valerate with significantly 
different values between treatments (P <0.05), triggering the emergence of the 
Bacillus and Clostridium-sensu-stricto and increasing the diversity of microbiota 
that have a potential as probiotics, namely Cetobacterium, with the best dose of 1% 
honey. 

The third stage of the study aimed to evaluate the effectiveness of the 
prebiotic kapok honey given through feed on immunity, protection and the diversity 
of the digestive tract microbiota of tilapia against S. agalactiae infection. The study 
used four treatments, namely control (without adding honey) and feed with the 
addition of honey with doses of 0.25%, 0.5%, and 1%. Each treatment was repeated 
four times. The challenge test was carried out after the tilapia were kept for 30 days. 
Tilapia were injected with S. agalactiae suspension intramuscularly as much as 0.1 
mL tail-1 at a concentration of 105 CFU mL-1. The results showed that giving honey 
prebiotics for 30 days through feed increased the respiratory burst and lysozyme, 
and decreased the IL8 and TNFα gene expression values were significantly higher 
(P<0.05) compared to the control. Giving honey prebiotics was also able to reduce 
the amount of S. agalactiae in the target organs. The number of S. agalactiae in the 
positive control treatment in all organs (liver, kidney, spleen, brain, and intestine) 
was significantly higher (P<0.05) compared to all the honey prebiotic treatments. 
The administration of honey prebiotics was able to increase the survival of tilapia 
when infected with S. agalactiae, with a survival value of 75.66-89.33%, 
significantly higher (P<0.05) compared to positive controls (51.66%). The results 
of observation of the liver and spleen of tilapia after the challenge test showed that 
the positive control treatment had more severe damage than the prebiotic honey 
treatment. The positive control treatment was dominated by the genus 
Streptococcus up to 98%, while the honey treatment was dominated by the 
Cetobacterium genus (70%). Prebiotic treatment of 1% dose honey produced more 
OTU with the dominant OTU of the Cetobacterium genus. 

The results of all stages in this study indicated that kapok honey was able to 
improve growth performance, intestinal microvilli length, digestive enzymes, short 
chain fatty acids, and gut microbiota diversity. In addition, honey increases the 
immune response and expression of genes related to immunity, reduces S. 

agalactiae populations, improves survival, and provides high microbiota variation 
in tilapia after being challenged with the dominant genus being probiotics. Honey 
with a dose of 1% is the best treatment compared to control and honey treatment 
with a dose of 0.25% and 0.5%. 
 
Keywords:  Growth performance, health status, honey, Oreochromis niloticus, 

prebiotic 
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