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INTRODUCTION  

 

The tiger shrimp (Penaeus monodon) is a highly valuable species that is 

extensively cultivated in aquaculture ponds due to its premium quality and strong 

consumer demand (Aftabuddin et al., 2018). In 2016, the global production of Penaeidae 

shrimp exceeded 4.200 million tons, generating a substantial revenue of USD 4,8 billion 

(GAA, 2017). However, despite the increasing global demand for shrimp, Indonesia has 

experienced a significant decline in shrimp production. Data from the Ministry of Marine 

Affairs and Fisheries (KKP, 2021) revealed a sharp decrease in shrimp production from 

1.371.22,7 tons in 2017 to 434.872,7 tons in 2020. This decline in tiger shrimp 
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The tiger shrimp (Penaeus monodon) is a high-value species widely 

cultivated in aquaculture ponds. However, recent years have seen a decline in its 

production, primarily due to low survival rates. To address this issue, strategies 

to increase survival rates must focus on improving feed nutrition, enhancing 

immune resistance, and minimizing both space requirements and environmental 

impact. One promising approach is the use of noni leaf extract. The study aimed 

at analyzing the improvement of tiger shrimp larvae performance through 

bioenrichment of noni leaf extract in Artemia salina. The research was 

conducted experimentally and involved several stages, including sampling, 

extraction, phytochemical analysis, proximate analysis, toxicity testing, and 

larval rearing. The larval rearing phase was designed using a completely 

randomized design (CRD) with 4 experimental treatments and 3 replicates for 

each treatment. The measured parameters included growth, toxicity, survival 

rate and water quality. The results indicated that the addition of noni leaf extract 

does not contain toxicity and is able to increase nutrition in Artemia salina as 

natural food to increase the growth and survival rate of the tiger prawn larvae. 

An increased performance of the tiger prawn larvae was recorded with growth 

of 64.48%, while the survival rate was 53.33%. The optimal result were 

achieved with a dosage of 150ppm of noni leaf extract. 
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production is largerly due to the limited availability of larvae, primarily caused by low 

survival rates. 

Several factors contribute to the low survival rate of the tiger shrimp larvae, 

including weak immune system resistance and vulnerability to bacterial disease (Leobert 

et al.,  2015; Dabu et al.,  2017) as well as water quality management and poor feed 

nutrition (Jaffer et al.,  2020). To address these challenges, efforts to improve survival 

rates should focus on enhancing feed nutrition (Pisuttharachai et al.,  2022), boosting 

immune resistance, optimizing space utilization, and reducing the environmental impact 

(Villarreal & Juares 2022). One promising approach to improving tiger shrimp 

performance involves the use of herbs or phytopharmaceuticals. The application of these 

natural supplements has been widely recognized, with examples including Melastoma 

malabathricum (Awaluddin & Ridwan, 2016; Farizah et al.,  2017), seaweed 

(Aftabuddin et al.,  2021), fern plants (Maulianawati & Suhami 2022), as well as the 

noni plant. According to Phan et al. (2023), noni extract is able to increase growth, 

survival, and resistance to environmental stress in Litopenaeus vannamei. Abarike and 

Addah (2024) stated that noni leaf extract was able to improve the performance in 

Oreochromis niloticus. 

The noni plants (Morinda citrifolia) has attracted considerable interest for its 

potential as food supplements, functional food ingredients, or as immunostimulants, 

prompting  researchers to further explore its bioactive compounds. According to 

Lavanya and Veerappan (2011) and Esquer-Miranda et al. (2016), noni contains 

bioactive compounds such as sterols, hormones, vitamins, and structural components of 

biomembranes, which can enhance immunostimulatory effects. Phytochemical screenings 

of noni extracts from various parts of the plant, including fruit, leaves and stems, have 

identified the presence of alkaloid, flavonoids, saponins, tannins, quinones, steroids and 

terpenoids (Pahlani et al., 2022). Research has also been conducted on noni leaves 

(Zhang et al.,  2016; Ene et al.,  2021), fruit (Kang & Song, 2019), seeds (Jahurul et 

al.,  2021), and roots (Sam-ang et al.,  2023). However, the utilization of noni extract in 

the field of fisheries remains underexplored. Consequently, there is a compelling need to 

explore the potential of noni leaf extract in enhancing the performance of the tiger shrimp 

larvae. This study aimed at analyzing the improvement of the tiger shrimp larvae 

performance through bioenrichment of the noni leaf extract in Artemia salina. 

 

MATERIALS AND METHODS  

 

1. Material 

The materials used in this study include: tiger prawn larvae, Artemia salina, noni 

leaf, 80% ethanol, sterile sea water, alcohol, aquadest, magnesium, hydrochloric acid, 

methanol, and ferric chloride reagent. The equipments used in this study include: 

analytical balance (Mettler Toledo AL204), waterbath, evaporator, DO, pH, (LUTRON 

YK-2001PHA Conductivity/TDS/Salt - PH-ORP-DO Meter), thermometer, and aeration.  
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2. Method 

2.1. Noni leaf extract preparation 

Mature noni leaves, characterized by their dark green color, were selected for this 

study. According to Yang et al. (2011), mature noni leaves contain higher total phenol 

content (±16.1mg/ g) compared to younger leaves (±14.6mg/ g). The extraction process 

was carried out using maceration method. The leaves were macerated in 80% ethanol at 

leaf-to-solvent ratio of 1:3. The mixture was then incubated for 3 days at room 

temperature, ranging 30 to 37oC. After incubation, the extract was filtered and 

concentrated using a rotary evaporator set at 40°C, resulting in a thick paste (Farizah et 

al.,  2017).  

2.2. Phytochemical analysis 

Phytochemical tests were conducted to qualitatively identify the presence of 

bioactive components in the noni (M. citrifolia) leaf extracts. The testing was performed 

according to the methods outlined by Harborne (1998). 

2.3. Proximate analysis of A. salina  

The proximate analysis was performed on A. salina samples both with and 

without the addition of noni leaf extract. This was done to asses any changes in 

proximate composition resulting from the extract’s inclusion. The analysis followed the 

procedure described by AOAC (2005). 

2.4. Toxicity test (LC50 test) 

The lethal concentration (LC) test was conducted based on Brine Shrimp Letal 

Toxicity Test (BSLT) to determine the toxic dose of noni leaf extract. Solution of noni 

leaf extract were prepared at a concentration of 0.5, 1, 3, 5, 10mg/ ml.  For the LC50 test, 

1ml of each extract solution was mixed with 4ml of seawater containing 20 A. salina. The 

mixtures were incubated for 24 hours, after which the number of dead larvae was 

counted. LC50 values were calculated using probit analysis 

2.5. Research design 

The experimental design to evaluate the performance enhancement of tiger shrimp 

larvae was based on a completely randomized design (CRD). Four treatments were 

tested, each with three replicates, and larvae were fed 3 times daily: Treatment A: 

Artemia without extract immersion, Treatment B: Artemia soaked with 50ppm extract, 

Treatment C: Artemia soaked with 100ppm extract, and Treatment D: Artemia soaked 

with 150ppm extract. 

2.6. Enrichment of Artemia salina and rearing of tiger shrimp larvae 

To administer noni leaf extract to tiger shrimp larvae, Artemia salina were 

enriched by culturing them in extract-infused water. The cultured were divided into three 
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containers, each soaked in noni leaf extract at difference concentrations according to the 

treatment dose. The enriched A. salina were then fed to tiger shrimp larvae three times 

daily, with 20 larvae per feeding. To maintain optimal feed quality, the A. salina culture 

was refreshed every three days. Post-larvae (PL-12) tiger shrimp were sourced from the 

CV. Nurwindu Jaya hatchery. Each aquarium used for rearing contained a shrimp density 

of 10 larvae per liter. Before rearing, initial sampling was conducted to measure the 

length and weight of the larvae, followed by a 1-2 days acclimatization. The rearing 

period lasted 21 days, during which the larvae fed with A. salina enriched with noni leaf 

extract. 

2.7. Growth, survival rate and water quality parameters 

2.7.1. Absolute growth 

Absolute growth in terms of weight and length was calculated using the formula 

provided by Effendi (2002): 

 

 

2.7.2. Specific growth 

The growth rate was determined using the specific growth rate formula as 

described by Steffens (1989): 

 

 

2.7.3. Survival rate (SR) of shrimp fry 

The survival rate of shrimp fry was calculated using the following formula from 

Effendi (2002): 

 

 

 

2.8. Water quality measurement 

Water quality parameters including temperature, pH, ammonia, salinity and DO 

(dissolved oxygen) were measured every 5 days, with the exception of temperature which 

was monitored daily. These measurements were conducted in situ using instrument such 

as DO meter, thermometer, pH meter, hand refractometer, and spectrophotometer. 

 

 

 

 

 

W = Wt - Wo L = Lt - Lo 
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RESULTS  

 

1. Phytochemical content of noni extract 

The results of the phytochemical test (Table 1) show that the of noni leaf and fruit 

extracts have differences in terms appearance of the test results. In the noi leaf extract, the 

color that appears is more concentrated than of the noni fruit. 

 

Table 1. Secondary metabolite test results of noni extracts 

Extract 
Phytochemical test 

Alkoloids Flavonoids Saponins Steroids Tannins 

Leaves 

Fruit 

+++ 

++ 

+++ 

+++ 

- 

- 

+++ 

+ 

+++ 

++ 

Description: - (Not contained), + (Less strong); ++ (Strong); +++ = (Very strong) 

 

2. Proximate content of noni extract 

The proximate analysis results of noni fruit and leaf extracts indicated that noni 

leaf extract had higher nutrional content (Table 2), especially in protein fat and 

carbohydrates. While, the proximate test using arthemi salina enriched with the extract 

can be seen in Table (3). 

 

Table 2. Proximate analysis results of noni extract 

Extract 
Proximate test results (%) 

Ash Water Protein Fat Carbohydrates 

Leaves 0,78 % 0,12% 27,4% 6,6% 34,9% 

Fruit 1,12% 0,19% 25,2% 3,2% 29,7% 

 

Table 3. Proximate test results of Arthemia salina through enrichment of noni leaf extract 

No. Proximate Test No extract Extract 50ppm Extract 100ppm Extract 150ppm 

1 Protein 52,15% 53,9% 54,6% 55,3% 

2 Fat 15,2% 15,2% 15,6% 16,4% 

3 Water content 6% 6% 4% 3% 

4 Ash content 10,9% 10,5% 11,6% 11,7% 

 

3. Toxicity of noni leaf extract 

The toxicity of noni leaf extract was evaluated using BSLT and probit analysis 

methods, as shown in Table (4) and the probit value of LC50 in Fig. (1). 
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Table 4. Results of toxicity test with BSLT method 

Treatment Log 10 
Number of test 

animals 

Number who 

live 
Mortality (%) 

Probit 

value 

0.5 mg -0,30 20 tails 20 tails 0% 0 

1 mg 0 20 tails 20 tails 0% 0 

3 mg 0,47 20 tails 20 tails 0% 0 

5 mg 0,69 20 tails 19 tails 5% 3,36 

10 mg 1 20 tails 19 tails 5% 3,36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Growth performance of tiger shrimp larvae 

The results of the analysis of the growth of shrimp larvae can be seen in Fig. (2). 

Tiger shrimp larvae fed with A. salina enriched with noni leaf extract showed significant 

improvement compared to those not supplemented with the extract. Based on statistical 

analysis with ANOVA, Treatment B (50ppm) was not significantly different from 

Treatment C (100ppm), but Control Treatment A (without extract immersion) was 

significantly different from Treatment D (150ppm) compared to Treatment B (50ppm) 

and Treatment C (100ppm). This proves that noni leaf extract can affect the growth of 

shrimp weight. 

 

 

 

 

 

 

 

Fig 1. Graph of probit value 

Calculation 
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Fig. 2. Growth of tiger shrimp larvae showing: (A) Length growth, (B) Weight growth, 

(C) Specific growth 

 

5. Survival rate 

The results of measurements of survival rates of tiger prawn larvae are shown in 

Fig. (3). The highest survival rate was observed in the 150ppm treatment group, with a 

survival rate of 53.33%. 

 

 

 

 

 

 

Fig. 3. Survival rate of tiger shrimp larvae 
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6. Water quality 

The results of water quality measurements met the standards for cultivating tiger 

prawn larvae (Table 5). 

Table 5. Water quality measurement results 

Parameters Unit Observation Range SNI-8556-4-2021 

Temperature oC 27 - 30 26 - 32 

Salinity ppt 25 - 30 10 - 35 

pH - 7,9 - 8,2 7,8 - 8,4 

DO mg/L 4,6 - 4,8 >4 

Ammonia mg/L 0,02 - 0,16 <0,1 

 
DISCUSSION 

 

1. Phytochemical content of noni extract 

The extract of noni leaves exhibited a more intense coloration compared to the 

noni fruit extract, suggesting a higher concentration of bioactive compounds in the 

leaves. Phytochemical screening of noni leaf extract, as reported by (Sogandi et al.,  

2020), identified the presence of tannins, triterpenoids, anthraquinones, flavonoids, 

steroids, alkaloids and saponins. Halimah et al. (2019) noted that noni leaves processed 

into powder contain phytochemicals such as flavonoids, tannins, saponins, phenols, 

steroids and triterpenoids, although alkaloid compounds were not detected. These 

phytochemicals are recognized for their antibacterial properties, which function by 

disrupting bacterial cell membranes, inhibiting metabolic processes, and interfering with 

protein transport within cells. Moreover, these compounds can inhibit the enzymatic 

activities of reverse transcriptase and DNA topoisomerase, further hindering bacterial 

survival (Mulyani et al., 2021). 

 

2. Proximate content of noni extract 

Proximate analysis was performed to determine the nutritional composition of the 

feed, specifically focus on protein, fat, carbohydrates, water content, ash, fiber and 

nitrogen-free extract. These three compounds are essential nutrients for enhancing the 

growth and overall performance of tiger shrimp larvae. A study by Berek et al. (2022) 

demonstrated that the inclusion of noni leaves in artificial feed can significantly boost 

growth. Additionally, research by Julia et al. (2020) found that tilapia fed a diet 

supplemented with noni leaf powder showed improvement in growth and survival rates of 

tilapia larvae. 

Proximate tests were also conducted on Artemia salina that had been enriched 

with noni leaf extract. The results showed an increase in nutrient content across all 



Potential of Bioactive Compounds of Noni Leaf Extract on the Performance of  

Tiger Prawn Larvae Through Artemia salina Bioenrichment 
 

 

1599 

parameters tested, indicating that noni leaf extract effectively enhances the nutritional 

quality of natural feed for A. salina. This increase in nutrients content can contribute to 

improving growth, as shown by studies involving fermented noni juice occurred in all 

tests. This allows noni leaf extract to improve nutrition in natural food that has been 

enriched with extracts. The addition of noni extract is able to provide increased growth 

(Wang et al.,  2021; Pisuttharachai et al.,  2022). The growth of shrimp is closely 

linked to the availability of protein in their diet. The observed increase in growth is 

largely attributed to protein synthesis, which is essential for both the formation of new 

tissues and the maintenance of existing ones (Yunita et al.,  2022). Furthermore, the 

biosynthesis of key macromolecules such as proteins, lipids, and nucleotides is vital for 

building biomass, a fundamental driver of cellular, tissue, and organismal growth (Ben-

Sahra & Manning, 2017). 

3. Toxicity of noni leaf extract 

Mortality was observed in A. salina at extract concentration of 5 and 10mg, while 

no mortality occured at lower concentrations. According to Mayer et al. (1982), an 

extract is considered toxic if it causes 50% mortality in larvae at concentration <1000mg/ 

L. The addition of noni leaf extract to A. salina did not induce toxicity at lower doses, but 

higher doses showed toxicity effects. The LC50 value, determined through probit analysis, 

was calculated by converting the percentage of mortality into probit value. The analysis 

resulted in LC50 value of 43.7017 (Fig. 1) indicates that noni leaf extract exhibits toxicity. 

According to Mayer et al. (1982), LC50 value within the range of 30-1000ppm is 

considered toxic. Although the noni leaf extract shows some levels of toxicity, it does not 

result in significant mortality. 

4. Growth performance of tiger shrimp larvae 

The growth measurements of tiger shrimp larvae fed with A. salina enriched with 

noni leaf extract showed a significant improvement compared to those not supplemented 

with the extract. This indicates that noni leaf extract effectively enhances the growth 

performance of tiger shrimp larvae. According to Moh et al. (2021), incorporating noni 

extract into feed mixed with pellets can increase the growth of the caname shrimp. 

Hambali et al. (2019) and Phan et al. (2023) stated that noni extract is able to increase 

growth, survival, and resistance to environmental stress. In addition, according to 

Rosidah et al.  (2022), noni extract is able to increase specific growth rate, growth rate, 

decrease feed conversion ratio, and increase protein retention in red tilapia.  

The most effective dose of noni leaf extract was found to be 150ppm, which 

resulted in the most significant growth among the treatments. This indicates a dose-

dependent improvement in the growth performance of the tiger shrimp larvae, likely due 

to the presence of active compounds in the noni leaf extract. Research by Nya and 

Austin (2009), El-Desouky et al. (2012), Harikrishnan et al. (2012) and Shabana et al. 

(2019) suggests that these active compounds stimulate growth by enhancing enzyme 



Ihsan et al., 2025 1600 

secretion during digestion, which in turn increases appetite and improves nutrient 

absorption. Additionally, the therapeutic properties of noni leaf extracts as anti-pathogens 

and stress reducer further contribute to enhanced growth performance (Tan et al., 2017). 

The ability of noni leaf extract to increase protein retention (Azizah et al., 2020) also 

plays a critical role in supporting better growth outcomes in the tiger shrimp larvae. 

5. Survival rate 

The survival rate of tiger shrimp larvae increased with the addition of noni leaf 

extract. The highest survival rate was observed in the 150ppm treatment group, with a 

survival rate of 53.33%. This increase is attributed to the bioactive component in noni 

leaf extract. Moh et al. (2024) stated that the survival rate of Penaeus vannamei shrimp 

enriched with noni fruit extract was better than without the extract, reaching 26.7%. 

Wardani et al.  (2021) found that soaking tilapia in noni leaf extract improved their 

survival rate by 26.66%. Moreover, adding noni leaf extract to feed has been shown to 

enhance survival by stimulating and regulating immune response and immune gene 

expression in gala shrimp (Halim et al., 2018). The increase in survival rate is likely 

influenced by higher total hemocyte count (THC) and differential hemocyte count 

(DHC), as reported by Halim et al. (2017).  

6. Water quality 

The aquatic environment plays a crucial role in the growth and survival of the 

tiger shrimp larvae. The water quality measurements conducted during the study showed 

an optimal condition according to SNI-8556-4-2021 standard. With stable and optimal 

water quality parameters, the positive effects of noni leaf extract on the growth and 

survival of tiger shrimp larvae are clearly evident. 

 

CONCLUSION 

 

The study concluded that noni leaf extract significantly enhances the performance of 

tiger shrimp larvae by improving their nutrition, growth and survival rate. The optimal 

dose was found to be 150ppm. 
 

REFERENCES  

 

Abarike, E. and Addah, M.N. (2024). Noni, Morinda citrifolia Leaf Extract Improves 

Growth Performance in Nile Tilapia, Oreochromis niloticus. UDS International 

Journal of Development., 11(1): 1061-1068.  

Aftabuddin, S.; Siddique, M.A.M.; Habib, A.; Akter, S.; Hossen, S.; Tanchangya, P. 

and Abdullah A.l.M. (2021). Effects of seaweeds extract on growth, survival, 

antibacterial activities, and immune responses of Penaeus monodon against Vibrio 

parahaemolyticus. Italian Journal of Animal Science., 20(1): 243-255.  



Potential of Bioactive Compounds of Noni Leaf Extract on the Performance of  

Tiger Prawn Larvae Through Artemia salina Bioenrichment 
 

 

1601 

Aftabuddin, S.; Roman W.U.; Hasan C.K.; Ahmed M.; Rahman H, and Siddique M. 

A.M. (2018). First incidence of loose-shell syndrome disease in the giant tiger 

shrimp Penaeus monodon from the brackish water ponds in Bangladesh. J Appl 

Anim Res. 46(1): 210-217.  

AOAC. (2005). Official Methods of Analysis of the Association of Official Agriculture 

Chemist. Association of Official Analytical Chemist. Washington DC.  

Awaludin and Ridwan A. (2016). Increasing the Survival Rate of Wind Shrimp Seeds 

(Penaeus monodon) with Immersion in Ethanol Extract of Karamunting 

(Melastoma malabahricum). Journal of Harpodon Borneo, 9(1): 32-35.  

Azizah, F.; Arief, M. and Lokapirnasari, W.P. (2020). Influence of addition of noni 

(Morinda citrifolia) in the commercial feed on protein and lipid retentions of 

sangkuriang catfish (Clarias sp.). In IOP Conference Series: Earth and 

Environmental Science. 441(1): 1-7.  

Ben-Sahra, I. and Manning, B.D. (2017). mTORC1 signaling and the metabolic control 

of cell growth. Current opinion in cell biology, 45(1): 72-82.  

Berek, Y.S.; Salosso, Y. and Lukas, A.Y.H. (2022). The Use of Fermented Noni 

(Morinda citrifolia) Leaves as Supplementary Feed in the Cultivation of Milkfish 

(Chanos chanos, Forsskal). Aquatic Journal, 5(2): 118-137.  

Dabu, I.M.; Lim J.J.; Arabit P.M.T.; Orense S.J.A.B.; Tabardillo J.A.Jr.; Corre 

V.L.Jr. and Maningas M.B.B. (2017). The first record of acute hepatopancreatic 

necrosis disease in the Philippines. Aquac Res, 48(3): 792-799.  

Effendie, M.I. (2002). "Fisheries Biology". Nusatama Library Foundation. Yogyakarta. 

El-Desouky, H.; El-Asely, A.; Shaheen, A.A. and Abbass, A. (2012). Effects of 

Zingiber officinalis and Cyanodon dactylon on the growth performance and 

immune parameters of Macrobrachium rosenbergii. World Journal of Fish and 

Marine Sciences, 4(3): 301-307.  

Ene, I.F.; Enweani-Nwokelo, I.B. and Obaji, M.U. (2021). Antibacterial and antifungal 

activities of crude extract and fractions of Morinda citrifolia leaf. J Med Lab 

Sci, 31(4): 71-81.  

Esquer-Miranda, E.; Nieves-Soto, M.; Rivas-Vega, M.E.; Miranda-Baeza, A. and 

Piña-Valdez, P. (2016). Effects of methanolic macroalgae extracts from Caulerpa 

sertularioides and Ulva lactuca on Litopenaeus vannamei survival in the presence 

of Vibrio bacteria. Fish & shellfish immunology, 51(1):346-350.  

Farizah, N.; Zairin Jr.M.; Darusman, L.K.; Boediono, A. and Suprayudi, M.A. 

(2017). Accelerated ovarian maturation of mud crab (Scylla olivacea) using 

ethanol extract of Melastoma malabathricum leaf. Aquaculture, Aquarium, 

Conservation & Legislation, 10(4): 911-921.  

Global Aquaculture Alliance (GGA). (2017). Shrimp Production Review. 

https://www.globalseafood.org/wp-content/uploads/2018/01/Global-Shrimp-

https://www.globalseafood.org/wp-content/uploads/2018/01/Global-Shrimp-Production-Data-Analysis-Dr.-James-Anderson-GOAL-2017.pdf


Ihsan et al., 2025 1602 

Production-Data-Analysis-Dr.-James-Anderson-GOAL-2017.pdf. [accessed 

November 2024].  

Halim, A.M.; Prajitno, A. and Chang, C.C. (2018). Enhancement of glutathione 

peroxidase activity and α2-macroglobulin gene expression of Macrobrachium 

rosenbergii fed with Aqueous Morinda citrifolia Leaves Extract-Supplemented 

Diet. IJOTA (Indonesian Journal of Tropical Aquatic)., 1(1): 9-16.  

Halim, A.M.; Lee, P.P.; Chang, Z.W. and Chang, C.C. (2017). The hot-water extract 

of leaves of noni, Morinda citrifolia, promotes the immunocompetence of giant 

freshwater prawn, Macrobrachium rosenbergii. Fish & Shellfish Immunology., 

64(1): 457-468.  

Halimah, H.; Suci, D.M. and Wijayanti, I. (2019). Study of the potential use of noni 

(Morinda citrifolia L.) leaves as an antibacterial ingredient for Escherichia coli 

and Salmonella typhimurium. Indonesian Journal of Agricultural Sciences., 

24(1): 58-64.  

Hambali.; Dewantoro, E. and Prasetio, E. (2019). Effectiveness Of Peek (Morinda 

citrifolia) Leaves Extract as Treatment For Jelawat Fish (Leptobarbus Hoevenii) 

Infected With Aeromonas hydrophila Bacteri. Journal of Borneo Aquatics., 1(2): 

58-69.  

Harborne, A. J. (1998). Phytochemical methods a guide to modern techniques of plant 

analysis. springer science & business media. 

https://link.springer.com/book/9780412572609.  

Harikrishnan, R.; Balasundaram, C. and Heo, M.S. (2012). Effect of Inonotus 

obliquus enriched diet on hematology, immune response, and disease protection in 

kelp grouper, Epinephelus bruneus against Vibrio harveyi. Aquaculture., 344(1): 

48-53.  

Jaffer, Y.D.; Saraswathy, R.; Ishfaq, M.; Antony, J.; Bundela, D.S., and Sharma, 

P.C. (2020). Effect of low salinity on the growth and survival of juvenile pacific 

white shrimp, Penaeus vannamei: A revival. Aquaculture., 515(1): 1-7.  

Jahurul, M.H.A.; Patricia, M.; Shihabul, A.; Norazlina, M.R.; George, M.R.R.; 

Noorakmar, A.W.; Lee, J.S.; Jumardi, R.; Jinap, S. and Zaidul, I.S.M. 

(2021). A review on functional and nutritional properties of noni fruit seed 

(Morinda citrifolia L.) and its oil. Food Bioscience., 41(1): 1-9.  

Julia.; Suharman, I. and Adelina. (2020). Utilization of noni leaf flour (Morinda 

citrifolia L) fermented using Rhyzopus sp. in feed for the growth of red tilapia 

seeds (Oreochromis sp.). Jurnal Akuakultur SEBATIN., 1(1): 21-29. 

Kang, J.H. and Song, K. B. (2019). Antibacterial activity of the noni fruit extract against 

Listeria monocytogenes and its applicability as a natural sanitizer for the washing 

of fresh-cut produce. Food Microbiology., 84(1): 1-8.  

https://www.globalseafood.org/wp-content/uploads/2018/01/Global-Shrimp-Production-Data-Analysis-Dr.-James-Anderson-GOAL-2017.pdf
https://link.springer.com/book/9780412572609


Potential of Bioactive Compounds of Noni Leaf Extract on the Performance of  

Tiger Prawn Larvae Through Artemia salina Bioenrichment 
 

 

1603 

Maulianawati, D. and Suharni, S. (2022). Antibacterial activity of Nephrolepis 

biserrata extract against Aeromonas hydrophila and Vibrio parahaemolyticus. In 

IOP Conference Series: Earth and Environmental Science., 1033(1): 1-6.  

Meyer, B.N.; Ferrigni, N.R.; Putnam, J.E.; Jacobsen, L.B.; Nichols, D.E.J. and 

McLaughlin, J.L. (1982). Brine shrimp: a convenient general bioassay for active 

plant constituents. Planta medica., 45(5): 31-34.  

Moh, J.H.Z.; Waiho, K.; Fazhan, H.; Shaibani, N.; Manan, H.; Sung, Y.Y.; Ma, H. 

and Ikhwanuddin, M. (2021). Effect of Noni, Morinda citrifolia fruit extract 

supplementation on the growth performances and physiological responses of the 

hepatopancreas of Whiteleg shrimp, Penaeus vannamei Post Larvae. Aquaculture 

reports., 21(1): 1-14.  

Moh, J.H.Z.; Okomoda, V.T.; Mohamad, N.; Waiho, K.; Noorbaiduri, S.; Sung, 

Y.Y.; Manan, H.; Fazhan, H.; Ma, H.; Abualreesh, M.H. and Ikhwanuddin, 

M. (2024). Morinda citrifolia fruit extract enhances the resistance of Penaeus 

vannamei to Vibrio parahaemolyticus infection. Scientific Reports., 14(1): 1-18.  

Mulyani. S.; Adriani. M. and Wirjatmadi. B. (2021). Antibacterial Activity of Extract 

Ethanol Bidara Leaves (Ziziphus spina-Christi L) on Enteropathogenic Coli. 

Indian Journal of Forensic Medicine & Toxicology., 15(1): 1589-1595.  

Nya, E.J. and Austin, B. (2009). Use of garlic, Allium sativum, to control Aeromonas 

hydrophila infection in rainbow trout, Oncorhynchus mykiss (Walbaum). Journal 

of fish diseases., 32(11): 963-970.  

Ministry of Marine Affairs and Fisheries (KKP). (2021). Shrimp production and 

export, 2012-2020 https://lokadata.beritagar.id/chart/preview/produksi-dan-

ekspor-udang-2012-2020-1614218381. accessed November 05, 2024. 

Lavanya, R. and Veerappan, N. (2011). Antibacterial potential of six seaweeds 

collected from Gulf of Mannar of southeast coast of India. Advances in Biological 

Research., 5(1): 38-44.  

Leobert, D.; Cabillon, N.A.; Catedral, D.D.; Amar, E.C.; Usero, R.C.; Monotilla, 

W.D.; Calpe, A.T.; Fernandez, D.D. and Saloma, C.P. (2015). Acute 

hepatopancreatic necrosis disease (AHPND) outbreaks in Penaeus vannamei and 

Penaeus monodon cultured in the Philippines. Dis Aqua Organisms., 116(3): 251-

254.  

Pahlani, E.; Suryandani, T. and Ayu, F. (2022). Overview of Patient Knowledge of the 

Use of Antacid Drug Groups at K-24 Kiaracondong Pharmacy Bandung. Journals 

of Ners Community., 13(5): 496-500. 

Phan, T.C.T.; Nguyen, T.K.L.; Truong, T.P.T.; Pham, T.T.N.; Huynh, T.G. and 

Doan, X.D. (2023). Effects of noni fruit extract on the growth performance, 

digestive enzymes, and stress tolerance of juvenile whiteleg shrimp (Litopenaeus 

vannamei). The Egyptian Journal of Aquatic Research., 49(4): 549-554.  

https://lokadata.beritagar.id/chart/preview/produksi-dan-ekspor-udang-2012-2020-1614218381
https://lokadata.beritagar.id/chart/preview/produksi-dan-ekspor-udang-2012-2020-1614218381


Ihsan et al., 2025 1604 

Pisuttharachai, D.; Lerdsuwan, S.; Sangkhonkhet, N. and Nalinanon, W. (2022). 

Effects of diet supplemented with Morinda citrifolia fermented extract on the 

growth performance and feed conversion ratio of Oreochromis niloticus. ASEAN 

Journal of Scientific and Technological Reports., 25(2): 67-73. 

Rosidah.; Lili, W. and Pratiwy, F.M. (2022). A mini review: Potential utilization of 

Morinda citrifolia for health and growth of fish. International Journal of Fisheries 

and Aquatic Studies., 10(2): 133-137.  

Sam-Ang, P.; Phanumartwiwath, A.; Liana, D.; Sureram, S.; Hongmanee, P. and 

Kittakoop, P. (2023). UHPLC-QQQ-MS and RP-HPLC Detection of Bioactive 

Alizarin and Scopoletin Metabolites from Morinda citrifolia Root Extracts and 

Their Antitubercular, Antibacterial, and Antioxidant Activities. ACS omega., 

8(32):29615-29624.  

Shabana, M.S.; Karthika, M. and Ramasubramanian, V. (2019). Effect of dietary 

Citrus sinensis peel extract on growth performance, digestive enzyme activity, 

muscle biochemical composition, and metabolic enzyme status of the freshwater 

fish, Catla catla. The Journal of Basic and Applied Zoology., 80(51): 1-9.  

Sogandi, S.; Fitrianingrum, M. and Thursina, A. (2020). Identification of Bioactive 

Compounds and Antibacterial Activity of Noni Leaf Extract (Morinda citrifolia 

L.) as an Inhibitor of Propionibacterium acne. Health Research Bulletin., 48(1): 

73-82.  

SNI-8556-4-2021. (2021). Tiger Shrimp (Penaeus monodon, Fabricius 1798). BSN 

(National Standard Agency) 

Steffens, W. (1989). Principles of Fish Nutrition. Elis Horward Limited, England. 384 

pp. 

Tan, X.; Sun, Z.; Chen, S.; Chen, S.; Huang, Z.; Zhou, C.; Zou, C.; Liu, Q.; Ye, H.; 

Lin, H.; Ye, C. and Wang, A. (2017). Effects of dietary dandelion extracts on 

growth performance, body composition, plasma biochemical parameters, immune 

responses and disease resistance of juvenile golden pompano Trachinotus ovatus. 

Fish & Shellfish Immunology., 66: 198-206.  

Villarreal, H. and Juares, L. (2022). Super-intensive shrimp culture: Analysis and 

future challenges. Journal of the World Aquaculture Society., 53(5): 928-932.  

Wang, S.; Li, X.; Zhang, M.; Wang, R.; Qian, Y.; Hong, M. and Li, M. (2021). 

Effects of fermented noni juice on growth, antioxidant status, immune response, 

intestinal microbiota and resistance to Aeromonas hydrophila of juvenile yellow 

catfish Pelteobagrus fulvidraco fed high-fat diet. Aquaculture Nutrition., 27(5): 

1290-1303.  

Wardani, Y.A.; Prayitno, S.B. and Sarjito, S. (2021). Effectiveness of Noni (Morinda 

citrifolia) Leaf Solution in Controlling Trichodina sp. Parasite Infestation in 

Tilapia (Oreochromis niloticus) Fry. Tropical Aquaculture Science: Indonesian 

Journal of Tropical Aquaculture., 5(2): 236-244. 



Potential of Bioactive Compounds of Noni Leaf Extract on the Performance of  

Tiger Prawn Larvae Through Artemia salina Bioenrichment 
 

 

1605 

Yang, J.; Gadi, R. and Thomson, T. (2011). Antioxidant Capacity, Total Phenols, and 

Ascorbic Acid Content of Noni (Morinda citrifolia) Fruits and Leaves at Various 

Stages of Maturity. Micronesica.41(2): 167-176.  

Yunita, L.; Rahmiati, B.F.; Naktiany, W.C.; Lastyana, W. and Jauhari, M.T. (2022). 

Analysis of Proximat and Dietary Fiber of Moringa Leaf Flour from Kupang 

Regency as Functional Food. Nutriology: Jurnal Pangan, Gizi, Kesehatan, 3(2): 

44-49.  

Zhang, W.M.; Wang, W.; Zhang, J.J.; Wang, Z.R.; Wang, Y.; Hao, W.J. and 

Huang, W.Y. (2016). Antibacterial constituents of Hainan Morinda citrifolia 

(noni) leaves. Journal of Food Science, 81(5): 1192-1196.  

 

 

 


