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RINGKASAN 

 
PUTRI AGUSTINA. Efektivitas Metabolit Penicillium sp. KTR58 terhadap 

Respons Imun dan Resistansi Udang Vaname yang Diinfeksi Vibrio 

parahaemolyticus. Dibimbing oleh DINAMELLA WAHJUNINGRUM, MUNTI 

YUHANA, SRI NURYATI. 

 

Udang vaname (Litopenaeus vannamei) menjadi salah satu komoditas utama 

untuk ekspor dan Indonesia menjadi produsen utama urutan ke-5 di dunia pada 

tahun 2022. Upaya pengembangan produksi udang vaname terus dilakukan salah 

satunya melalui intensifikasi. Meski demikian, budidaya intensif masih 

menghadapi berbagai kendala seperti penyakit acute hepatopancreatic necrosis 

disease (AHPND). AHPND yang sebelumnya dikenal sebagai early mortality 

syndrome (EMS) adalah salah satu penyakit bakteri mematikan yang umumnya 

menyerang berbagai spesies udang. Vibrio parahaemolyticus menjadi penyebab 

penyakit tersebut telah menyebabkan kerugian sosial-ekonomi yang tinggi di 

beberapa negara sehingga berdampak buruk pada produksi akuakultur dan berisiko 

terhadap ketahanan pangan global. 

Strategi pencegahan dan pengobatan telah banyak dikembangkan, salah 

satunya adalah penggunaan bahan alami berupa metabolit sekunder fungi. 

Metabolit sekunder fungi adalah senyawa kimia yang dihasilkan oleh fungi yang 

tidak esensial untuk pertumbuhan fungi, tetapi memberikan keunggulan adaptif 

dalam lingkungan mereka tumbuh. Metabolit sekunder memiliki keragaman kimia 

yang luar biasa termasuk empat kelompok utama yaitu terpenoid, poliketida, 

peptida non-ribosom, atau kombinasinya. Contoh metabolit sekunder yang telah 

diteliti di bidang akuakultur adalah fungi Nodulisporium sp. KT29 yang diketahui 

mampu meningkatkan kinerja produksi udang vaname yang dibudidayakan di laut 

dan menghambat pertumbuhan bakteri V.harveyi. Pada penelitian ini eksplorasi 

pemanfaatan metabolit sekunder fungi dalam budidaya udang vaname kembali 

dilakukan menggunakan jenis fungi Penicillium sp. KTR58. Fungi ini merupakan 

jenis fungi endofit mangrove Rhizophora mucronata yang diisolasi dari bagian 

daun dan memiliki potensi yang cukup besar untuk menghasilkan senyawa bioaktif 

yang bermanfaat bagi budidaya udang vaname.  

Tujuan dilakukannya penelitian ini yaitu untuk menganalisis efektivitas 

metabolit Penicillium sp. KTR58 terhadap respons imun dan resistansi udang 

vaname yang diinfeksi V. parahaemolyticus serta pengaruhnya terhadap 

pertumbuhan udang vaname. Penelitian dilaksanakan pada rentang bulan Juni-

Desember 2025. Udang vaname berukuran stadia post larvae 10 bersertifikat 

Specific Pathogen Free berasal dari Hatchery Suri Tani Pemuka, Anyer. 

Pemeliharaan hewan uji dilakukan di Laboratorium Marikultur, IPB University. 

Kultur fungi dan uji in vitro dilakukan di Laboratorium Mikrobiologi, Departemen 

Teknologi Hasil Perairan, IPB University. Analisis kualitas air dilaksanakan di 

Laboratorium Lingkungan Akuakultur. Analisis status kesehatan dan histologi di 

Laboratorium Kesehatan Organisme Akuatik, IPB University.  

Penelitian ini terdiri dari uji in vitro dan uji in vivo (uji pada udang vaname). 

Uji in vitro terdiri dari kromatografi lapis tipis (KLT), uji bioautografi, uji aktivitas 

proteolitik, dan uji aktivitas antibakteri. Desain eksperimen uji in vivo yang 

digunakan adalah rancangan acak lengkap (RAL) yang terdiri dari 2 yaitu RAL 



pemeliharaan udang dengan pakan uji (4 perlakuan dengan 3 ulangan) dan RAL uji 

tantang dengan V.parahaemolyticus (5 perlakuan dengan 3 ulangan). Pemeliharaan 

udang dengan pakan uji dilakukan selama 30 hari dengan feeding rate 6 - 8% dari 

biomas udang. Pakan uji terdiri dari pakan komersial tanpa penambahan metabolit 

atau kontrol (K), pakan yang mengandung metabolit Penicillium sp. KTR58 dosis 

10 mL kg-1 pakan (P10), 20 mL kg-1 pakan (P20), dan 30 mL kg-1 pakan (P30). 

Kemudian uji tantang udang dengan V.parahaemolyticus 105 CFU mL-1 dilakukan 

selama tujuh hari dan dilengkapi dengan kontrol positif (KP) dan kontrol negatif 

(KN). Parameter pengamatan yaitu kinerja pertumbuhan (laju pertumbuhan spesifik 

(LPS), rasio konversi pakan (RKP), biomass akhir, dan tingkat kelangsungan hidup 

(TKH)), histologi usus, respons imun (respiratory burst (RB), phenoloxidase (PO), 

total hemosit, aktivitas fagositosis (AF)), kelimpahan bakteri di hepatopankreas, 

dan respons stres (kadar glukosa, gejala klinis, dan histopatologi hepatopankreas).  

Hasil penelitian ini menunjukkan diameter zona hambat tertinggi pada uji 

aktivitas antibakteri diperoleh dari perlakuan dengan dosis 30 μL disc-1 sebesar 

26,50 ± 0,50 mm. Uji KLT menunjukkan dugaan kandungan senyawa steroid, 

flavonoid, terpenoid, saponin, kumarin dan alkaloid. Senyawa yang menunjukkan 

aktivitas antibakteri dari hasil uji bioautografi diduga sebagai kumarin, flavonoid, 

alkaloid, saponin dan steroid. Kinerja pertumbuhan udang vaname yang diberikan 

metabolit Penicillium sp. KTR58 selama 30 hari lebih tinggi dan berbeda nyata 

dibanding kontrol dengan hasil terbaik terdapat pada perlakuan P20 yaitu nilai 

bobot akhir, biomas akhir, LPS dan RKP berturut-turut adalah 8,87 ± 0,16 g; 123,79 

± 8,10 g; 3,96 ± 0,18% hari-1; 1,45 ± 0,05. Hasil parameter respons imun (total 

hemosit, RB, PO, dan AF) selama pemeliharaan dengan pakan uji dan pascauji 

tantang pada udang yang diberikan pakan metabolit Penicillium sp. KTR58 lebih 

tinggi dan berbeda nyata dibanding dengan kontrol. Nilai respons imun tertinggi 

selama uji tantang ditemukan pada perlakuan P30, dengan nilai total hemosit, AF, 

RB, dan PO masing-masing sebesar 15,60 x 10⁶ ± 0,40 x 10⁶ sel mL-1; 57,22 ± 

0,78%; 0,388 ± 0,004; dan 0,392 ± 0,004. Penambahan metabolit fungi Penicillium 

sp. KTR58 secara efektif mengurangi kelimpahan bakteri total, total vibrio count 

(TVC), jumlah V.parahaemolyticus RfR (VpRf) hepatopankreas pada perlakuan 

P10, P20 dan P30 dibandingkan dengan kelompok kontrol. Kadar glukosa pascauji 

tantang pada udang perlakuan metabolit Penicillium sp. KTR58 menunjukkan 

penurunan jumlah dibanding perlakuan kontrol positif. TKH udang vaname yang 

diberikan metabolit Penicillium sp. KTR58 pascauji tantang lebih tinggi 

dibandingkan kontrol positif dengan hasil terbaik terdapat pada perlakuan P30 yaitu 

sebesar 76,7%. Berdasarkan hasil tersebut dapat disimpulkan bahwa penambahan 

metabolit Penicillium sp. KTR58 dengan dosis 20 mL kg-1 pada pakan terbukti 

efektif dan berbeda nyata dengan kontrol dalam meningkatkan respons imun seperti 

total hemosit, AF, RB, PO dan resistansi udang vaname terhadap V. 

parahaemolyticus berupa peningkatan kelangsungan hidup, penurunan total V. 

parahaemolyticus, dan histopatologi hepatopankreas yang lebih sehat, sekaligus 

meningkatkan performa pertumbuhan. 

 

Kata Kunci: acute hepatopancreatic necrosis disease (AHPND), Penicillium sp. 

KTR58, pertumbuhan, respons imun udang, Vibrio parahaemolyticus  

  



SUMMARY 
 

PUTRI AGUSTINA. The Effectiveness of Penicillium sp. KTR58 Metabolites on 

the Immune Response and Resistance of Pacific White Shrimp Infected with Vibrio 

parahaemolyticus. Supervised by DINAMELLA WAHJUNINGRUM, MUNTI 

YUHANA, SRI NURYATI. 

 

Pacific white shrimp (Litopenaeus vannamei) is one of the main commodities 

for export, and Indonesia is the fifth largest producer in the world in 2022. Efforts 

to develop Pacific white shrimp production continue to be made, one of which is 

through intensification. However, intensive cultivation still faces various obstacles, 

such as acute hepatopancreatic necrosis disease (AHPND). AHPND, formerly 

known as early mortality syndrome (EMS), is a deadly bacterial disease that 

commonly affects various shrimp species. Vibrio parahaemolyticus, the causative 

agent of the disease, has caused high socio-economic losses in several countries, 

adversely affecting aquaculture production and posing a risk to global food security. 

Prevention and treatment strategies have been widely developed, one of 

which is the use of natural materials in the form of fungal secondary metabolites. 

Fungal secondary metabolites are chemical compounds produced by fungi that are 

not essential for fungal growth, but provide adaptive advantages in the environment 

in which they grow. Secondary metabolites have remarkable chemical diversity, 

including four main families, namely terpenoids, polyketides, non-ribosomal 

peptides, or combinations thereof. An example of a secondary metabolite that has 

been studied in the field of aquaculture is the fungus Nodulisporium sp. KT29, 

which is known to enhance the production performance of farmed Pacific white 

shrimp in marine environments and inhibit the growth of the bacterium V. harveyi. 

In this study, the exploration of the utilization of fungal secondary metabolites in 

Pacific white shrimp farming was conducted again using the fungus Penicillium sp. 

KTR58. This fungus was an endophytic fungus of the mangrove Rhizophora 

mucronata, isolated from the leaves, and had considerable potential to produce 

bioactive compounds that are beneficial for Pacific white shrimp farming.  

The objective of this study was to analyze the effectiveness of Penicillium sp. 

KTR58 metabolites on the immune response and resistance of Pacific white shrimp 

infected with V. parahaemolyticus, as well as their effect on the growth of Pacific 

white shrimp. The research was conducted from June to December 2025. The 

Pacific white shrimp were certified specific pathogen free post-larvae (PL) 10 and 

sourced from the Suri Tani Pemuka Hatchery in Anyer. The test animals were kept 

at the Mariculture Laboratory, IPB University. Fungal culture and in vitro testing 

were conducted at the Microbiology Laboratory, Department of Aquatic Product 

Technology, IPB University. Water quality analysis was carried out at the 

Aquaculture Environment Laboratory. Health status and histology analysis were 

conducted at the Aquatic Organism Health Laboratory, IPB University. 

This study consisted of in vitro assays and in vivo assays (tests on Pacific 

white shrimp). In vitro assays consisted of thin layer chromatography (TLC), 

bioautography, proteolytic activity, and antibacterial activity assays. The 

experimental design used for the in vivo test was a completely randomized design 

(CRD), consisting of two parts: a CRD for shrimp rearing with test feed (4 

treatments with 3 replicates) and a CRD for a challenge test with V. 



parahaemolyticus (5 treatments with 3 replicates). Shrimp rearing with test feed 

was carried out for 30 days with a feeding rate of 6-8% of shrimp biomass. The test 

feed consisted of commercial feed without the addition of metabolites or control 

(K), feed containing Penicillium sp. KTR58 metabolites at a dose of 10 mL kg-1 

feed (P10), 20 mL kg-1 feed (P20), and 30 mL kg-1 feed (P30). Then, shrimp were 

challenged with V. parahaemolyticus at a density of 105 CFU mL-1 for seven days, 

accompanied by positive control (KP) and negative control (KN). The observation 

parameters were production performance (specific growth rate (SGR), feed 

conversion ratio (FCR), final biomass, and survival rate (SR)), intestinal histology, 

immune response (respiratory burst (RB), phenoloxidase (PO), total haemocyte 

count (THC), phagocytosis activity (PA)), abundance of bacteria in the 

hepatopancreas, and stress response (glucose levels, clinical symptoms, and 

hepatopancreatic histopathology). 

The results of this study showed that the highest inhibition zone diameter in 

the antibacterial activity assay was obtained from the treatment with a dose of 30 

μL disc-1, measuring 26,5 ± 0,5 mm. Thin-layer chromatography showed the 

suspected content of steroid, flavonoid, terpenoid, saponin, coumarin, and alkaloid 

compounds. The compounds that showed antibacterial activity from the 

bioautography test results were suspected to be coumarin, flavonoid, alkaloid, 

saponin, and steroid. The growth performance of Pacific white shrimp fed 

Penicillium sp. KTR58 metabolites for 30 days was higher and significantly 

different from that of the control group, with the best results observed in treatment 

P20, where the final weight, final biomass, LPS, and RKP values were 8,87 ± 0,16g; 

123,79 ± 8,1 g; 3,96 ± 0,18% day-1; 1,45 ± 0,05. The results of immune response 

parameters (THC, RB, PO, and PA) during shrimp rearing with test feed and post-

challenge test in shrimp fed with feed containing Penicillium sp. KTR58 

metabolites were higher than the control. The highest immune response values 

during the challenge test were found in the P30 treatment, with THC, PA, RB, and 

PO values of 15,6 x 10⁶ ± 0,4 x 10⁶ cells mL-1; 57,22 ± 0,78%; 0,388 ± 0,004; and 

0,392 ± 0,004, respectively. The addition of Penicillium sp. KTR58 fungal 

metabolites effectively reduced total bacterial count (TBC), total vibrio count 

(TVC), and the number of V.parahaemolyticus RfR (VpRf) in the hepatopancreas 

in treatments P10, P20, and P30 compared to the control group. Post-challenge 

glucose levels in shrimp fed a diet containing Penicillium sp. KTR58 metabolites 

showed a decrease in activity compared to the positive control treatment. The SR 

of Pacific white shrimp fed Penicillium sp. KTR58 metabolites post-challenge was 

higher than the positive control, with the best results found in the P30 treatment at 

76.7%. Based on these results, it can be concluded that the addition of Penicillium 

sp. KTR58 metabolites at a dose of 20 mL kg⁻¹ in the feed proved effective and 

significantly different from the control in enhancing immune responses such as total 

hemocytes, PA, RB, and PO, as well as improving the resistance of Pacific white 

shrimp to V. parahaemolyticus, as evidenced by increased survival, reduced total 

V. parahaemolyticus, and healthier hepatopancreatic histopathology, while 

simultaneously improving growth performance. 

 

Keywords: acute hepatopancreatic necrosis disease (AHPND), growth, immune 

response of shrimp, Penicillium sp. KTR58, Vibrio parahaemolyticus 
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