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Abstract 

 
The availability and quality of fry is a major problem in blue swimming crab aquaculture, with the high mortality at the larval 

stage. RNA/DNA ratio is one of the parameters that can be used to evaluate the quality of crab fry, including health, nutrition, 

and growth conditions. This study aims to analyze the effect of Phronima sp. as a substitute feed for Artemia salina on the 

RNA/DNA ratio performance of blue swimming crab in juvenile phase (crablet 5) during rearing before cultivation in 

aquaculture ponds. This research was conducted at the Crab Hatchery Unit of the Brackish Water Aquaculture Fisheries Center 

(BPBAP) Takalar in February 2023. The study used a quantitative experimental completely randomized design (CRD) with five 

treatments and three repetitions. The ratio of Phronima sp. and Artemia sp. used were: Treatment A 100% Phronima sp; 

Treatment B 100% Artemia sp; Treatment C 75% Phronima sp and 25% Artemia sp; Treatment D 25% Phronima sp and 75% 

Artemia sp.;  and E: Phronima 75%+Artemia salina 25%. The results showed that Artemia salina combined with Phronima sp. 

increased the RNA/DNA ratio of the crab compared to a single feed (100% Phronima sp. or Artemia salina 100%). The feed 

combination with the highest RNA/DNA ratio was shown in treatment E (Phronima sp. 25% + Artemia salina 75%) with an 

RNA/DNA ratio of 2.02 + 0.032 ng/µL. 
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INTRODUCTION 

 

Blue swimming crab (Portunus pelagicus) is the third largest export commodity in Indonesia 

after shrimp and tuna (Ministry of Marine Affairs and Fisheries, 2022). Blue swimming crab has a high 

economic value for the international market (Maryani et al., 2023; Redjeki et al., 2021). The 

production of blue swimming crab aquaculture from Indonesia are exported to America around 90% 

and various countries such as Malaysia, Singapore, Japan, and China (Laksono et al., 2023). The high 

demand for blue crabs is due to their nutrition, which contains highly digestible protein (Nanda et al., 

2021). Crab has a high protein content ranging from 16-17 grams per 100 grams of crab weight (Izzah 

et al., 2019).  

 

In order to achieve the successful cultivation of blue swimming crab, it is crucial to understand 

the aspects of biology and nutrition in the early stages of its growth (Jiang et al., 2023). The issue of 

seed quality is a major problem in Blue swimming crab cultivation (Huda et al., 2021). The mortality 

due to cannibalism during entry into the juvenile phase is one of the problems in aquaculture (Usman 

et al., 2019). The poor survival and growth rate of crab seeds produced indicates that the quality of 

crab seeds produced is relatively poor. The availability of appropriate feed at the required time is 

considered to be the reason for this problem (Fattah et al., 2014). 

 

In the larval stage, blue swimming crabs are given with natural food such as Artemia salina. 

Artemia salina cultivation in Indonesia is still not widely practiced and still requires imports from several 

countries. This is because Artemia salina requires protein feed, which is also relatively expensive 

(Dharmawan et al., 2020).  In addition, Artemia salina has a body size larger than the mouth of blue 

swimming crab in juvenile phase. This condition causes Artemia salina to be unsuitable as feed for 
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blue swimming crab in juvenile phase (Muawanah et al., 2017). From several existing problems, it is 

necessary to find an alternative natural feed that can be given in juvenile phase. 

 

The existence of Phronima sp. has the opportunity to substitute Artemia salina as natural food 

in terms of price and nutrition (Ratri, 2020). Phronima sp is an endemic microcrustacean commonly 

found in brackish waters in Suppa District, Pinrang Regency, South Sulawesi (Fattah et al., 2014).  

Phronima sp. can be cultivated massively, and the price is relatively cheaper than Artemia salina 

(Herawati et al., 2020; Pangestika et al., 2020). Phronima sp. has nutrients that are almost the same 

as the nutrients of Artemia salina (Ratri, 2020). Phronima pacifica contains nutrients such as protein 

ranging from 40%-50%, fat 10-15% and Eicosapentaenoic Acid (EPA) 7.52%, while Artemia sp. 

contains protein ranging from 45-55%, fat 10-12% (Herawati et al., 2021).  

 

Several studies have examined Phronima sp. as a substitute for Artemia as a natural feed for 

aquaculture. Fattah et al. (2014) showed that Phronima sp. can be used as a natural food substitute 

for Artemia salina in Tiger Prawn Cultivation. Ratri’s (2020)  research found that adding Phronima sp. 

as a natural feed can reduce the requirement of Artemia sp. for vaname shrimp post-larvae 

(Litopenaeus vannamei). In addition, Ahmad et al. (2020) also studied the utilization of Phronima sp. 

combined with Artemia nauplii as a natural food for juvenile seahorses (Hippocampus barbouri). 

However, studies that discuss Phronima sp. as a substitute of Artemia as a natural food for blue 

swimming crabs have not been widely discussed.   

 

In evaluating the nutrition of feed given to crustaceans such as blue swimming crabs, the 

RNA/DNA ratio is one of the parameters used (Roessler et al., 2020). This is due to the important role 

of DNA and RNA in cellular metabolism in blue swimming crabs.  DNA acts as a carrier of genetic 

information in protein synthesis. The increased protein synthesis that occurs will increase the amount 

of RNA in the cell. Thus, the RNA/DNA ratio can be used as a parameter of protein synthesis activity, 

which ends in the form of weight gain (Mutmainnah, 2019). Therefore, this study aims to analyze the 

effect of feeding Phronima sp. as a substitute for Artemia salina on the RNA/DNA ratio of blue 

swimming crab in juvenile phase (crablet 5) during rearing before cultivation in aquaculture ponds. 

 

MATERIALS DAN METHODS 

 

This research was conducted at the Crab Hatchery Unit of the Brackish Water Aquaculture 

Fisheries Center (BPBAP) Takalar. RNA/DNA Ratio analysis was conducted at the BPBAP Takalar Test 

Laboratory. The test animals used in this study were blue swimming crab in juvenile phase or crablet 

5 (C5) with an initial weight of 0.0121 g and a width of 3.707 mm. The crablets were placed in 15 

containers as a basin with a volume capacity of 30 liters. Each container was filled with 20 liters of 

sterile seawater with a salinity of 31-32 ppt and 20 crablets (C5). Crablets were grown for 15 days with 

daily Phronima sp. and Artemia salina feeding daily. The density of each type of food was 50 ind/liter 

with different ratios according to the treatment. Media water replacement and residual feed 

removal were carried out daily by 30-50%. 

 

This research is based on experiments with quantitative methods. This research uses a 

complete randomized design (CRD), which is carried out with three replications of each treatment. 

The feed used in this study is two natural feed types: Phronima sp. with protein content of 40.26%, fat 

5.14%, ash 30.20%, crude fiber 5.93%, EPA 7.52%, and DHA 4.19% and Artemia salina which contains 

EPA 4.05%, DHA 1.23%, protein 48.87%, fat 9.28%, and ash 13.9%. The nutritional content of the two 

natural feeds has been adjusted to the protein needs of crustaceans within the range of 30-60%, as 

stated by Saputra et al. (2019). The study used a quantitative experiment with a completely 

randomized design (CRD) consisting of five treatments and three replications. The ratio of Phronima 

sp. and Artemia salina for each treatment used in this study can be seen in Table 1.    

 

RNA/DNA ratio analysis was conducted on crablet 5 (C5) that lived until the end of the 

experiment to ensure that the test sample tissue had not been damaged before analysis. The RNA/DNA 
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Table 1. Natural feed composition of treatment 

 

Treatment Composition of Natural Feed 

A Phronima sp. 100%, 

B Artemia salina 100% 

C Phronima sp. 50% + Artemia salina 50% 

D Phronima sp. 75% + Artemia salina 25% 

E Phronima sp. 25% + Artemia salina 75%  

 

 

extraction process was carried out using the silica extraction method using the Silica-Extraction Kit.  

The crablets samples of 20 mg were placed in a 1.5 mL eppendorf tube and added with 900 μL of 

GT Buffer solution. The crablets were crushed and centrifuged at 12,000 rpm for 3 minutes. The 600 

mL of supernatant was transferred into a new eppendorf tube and added with 40μL of silica. The 

mixture was then centrifuged at 12,000 rpm for 15 seconds. The supernatant was removed, and the 

silica was washed with 500 μL of GT buffer. Then, the mixture was centrifuged at 12,000 rpm for 15 

seconds. Furthermore, the supernatant was removed, and the silica was washed with 1 ml of 70% 

ethanol. The mixture was centrifuged at 12,000 rpm for 15 seconds. Ethanol was removed, and 

added with diethyl pyrocarbonate (DEPC) ddH2O solution. The mixture was incubated at 55 °C for 

10 minutes, vortexed, and centrifuged at 12,000 rpm for 2 minutes. The supernatant of 500 μL was 

transferred into a new eppendorf tube for measurement of the RNA/DNA ratio of the test sample by 

the NanoDrop method (Moruf & Adekoya, 2021). 

 

RNA and DNA ratio measurements were calculated by dropping 1-2 μL of each test sample 

from each extracted genome on a UV-Vis Spectrophotometer (NanoDrop 2000, Thermo Fisher 

Scientific) directly connected to a computer. The application will read the nucleic acid 

concentration in ng/μL (Moruf & Adekoya, 2021). The absorbance was read at a wavelength of 260 

nm (Parenrengi et al., 2013; Sarnecka et al., 2019). To calculate the concentration of DNA and RNA 

ratio, the formula used is as follows (Gusmiaty et al., 2021):  

 

[DNA] = Å260 x 50 x Dilution factor 

[RNA] = Å260 x 40 x Dilution factor 

 

Note: Å260 = optical density value at 260 nm; 50 = A solution with an optical density value of 1.0 is 

equivalent to 50 ug/ml of double stranded DNA (dsDNA); 40 = A solution with an optical density 

value of 1.0 is equivalent to 40 ug/ml single stranded RNA (ssRNA). 

 

Data Analysis 

 

Data analysis included data tabulation using Microsoft Excel, and the effect of treatment on 

RNA/DNA ratio was analyzed using analysis of variance (ANOVA) and W-Tuckey test (Ahmad et al., 

2020). Statistical test tools used in this study is SPSS software 23.0 version. 

 

RESULT AND DISCUSSION 

 

RNA/DNA ratio analysis is one of the parameters that can be used to evaluate the quality of 

crustaceans, including blue swimming crabs. The measurement of the RNA/DNA ratio in crablets 5 

that have been reared by feeding Phronima sp. and Artemia salina with different ratios can be seen 

in Table 2. The results of the analysis of variance showed that the feeding of Phronima sp. and Artemia 

salina to crablet 5 with different ratios had a significant effect on the RNA/DNA ratio (p<0.05). Based 

on the W-Tuckey test results, treatment A, B, C, and treatment D showed significant differences 

(p>0.05). Similarly, treatments A, B, D, and E also showed significant differences (p>0.05), but 

treatments C and E did not show significant differences (p>0.05).  The results of the average RNA/DNA 

ratio can be seen in Figure 1. 
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Table 2. RNA/DNA Ratio Measurement Results on Crablet 5 for each treatment 

 

Treatment RNA/DNA Ratio (ng/µL) 

A (Phronima sp. 100%) 0.81 + 0.034a 

B (Artemia salina 100%) 1.02 + 0.011b 

C (Phronima sp. 50%+Artemia salina 50%) 1.96 + 0.062c 

D (Phronima sp. 75%+Artemia salina 25%) 0.93 + 0.013d 

E (Phronima sp. 25%+Artemia salina 75%) 2.02 + 0.032c 

 

 
 

Figure 1. The RNA/DNA ratio of crablet 5 fed with different ratios of Phronima sp. and Artemia salina. 
 

 

The results of RNA/DNA ratio measurements due to the feeding of Phronima sp. and Artemia 

salina to crablet 5 with different ratios are shown in Figure 1. The highest results were found in 

treatment E (Phronima sp. 25% + Artemia salina 75%) at 2.0 + 0.032 ng/µL. In addition, the results of 

treatment C (Phronima sp. 50% + Artemia salina 50%) amounted to 1.96 + 0.018 ng/µL, treatment B 

(Artemia salina 100%) amounted to 1.02 + 0.011 ng/µL, treatment D (Phronima sp. 75%+Artemia salina 

25%) amounted to 0.93 + 0.013 ng/µL and treatment A (Phronima sp 100%) amounted to 0.81+ 0.034 

ng/µL. The high RNA/DNA ratio in treatments C and E proves that those compositions of Phronima sp. 

and Artemia salina are the most optimal for the growth of crablet 5. The high ratio of RNA/DNA 

indicates protein synthesis activity that occurs. With the addition of Phronima sp. by 25% and 50% in 

crab feed, it can provide maximum nutritional intake. This indicates that Phronima sp. and Artemia 

salina can complement each other as a natural feed for crablet 5. The content of nutrients, 

especially protein, in both natural feeds is not much different, which makes them complement each 

other. 

 

In Figure 2, it can be seen that an increase in the percentage of Artemia salina between each 

treatment given to crablets was followed by an increase in the value of the RNA/DNA ratio as in 

treatments C (Phronima sp. 50% + Artemia salina 50%) and E (Phronima sp. 25% + Artemia salina 75%). 

Similarly, treatment D (Phronima sp. 75% + Artemia salina 25%), which has a lower percentage of 

Artemia salina, also showed a lower RNA/DNA ratio. These results are caused by the higher nutrition 

of Artemia salina and its swimming behavior, making it easier for the crabs to eat it (Morgana et al., 

2018). However, Phronima sp. tends to hide in shelters and move fast when threatened, making it 

more difficult for crabs to eat. This behavior is due to the original habitat of Phronima living as 

parasites in the body of marine animals and quickly adapting to the environment (Bagheri et al., 

2022). 
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The lowest RNA/DNA ratio measurement results were obtained in treatment A (Phronima sp. 

100%) as a single feed at 0.81 + 0.034 ng/µL. This condition is due to the content of nutrients such as 

protein, fat, and some other nutrients in Phronima sp., which is lower than Artemia salina, causing a 

lack of nutrient intake from the feed consumed (Herawati et al., 2020). This condition affects protein 

synthesis in crablets.  In addition, the consumption of Phronima sp. as a single feed becomes less due 

to crablet crab difficulty in preying on Phronima sp. (Bagheri et al., 2022).  

 

The results of this study in treatment B (Artemia salina 100%) as a single feed showed an 

RNA/DNA ratio of 1.02 + 0.011 ng/µL. This result was lower than treatments C and E, which had a lower 

percentage of Phronima sp. This result was due to the absence of variation in the source of nutrients 

consumed by crablets.  Nofiyanti et al. (2014) stated that a good feed composition has a varied 

source of nutrients. The variety of natural feed types with different sizes and nutritional content will 

make it easier to fulfill the nutrients needed by crustaceans such as crabs.  According to Han et al. 

(2021), feed with high protein content can positively affect protein synthesis in mud crab larvae. An 

increased rate of protein synthesis will usually contribute to better growth and development in the 

larvae. With a high rate of protein synthesis, cellular activity in the crab also increases. This condition 

results in a higher RNA/DNA ratio. The Increasing RNA/DNA ratio in crabs can increase growth and 

improve the quality of the seeds produced (Wu et al., 2022). The RNA/DNA ratio reflects protein 

synthesis activities that occur, which increases the number of cells (hyperplasia) and cell size 

(hypertrophy). The number of cells can be estimated from the DNA concentration in the tissue, while 

the concentration of RNA can be used to estimate the cell size. The DNA content is relatively constant 

in cells, while the RNA concentration will fluctuate depending on the protein synthesis (Yusneri et al., 

2020). 

 

RNA/DNA ratio analysis has become a widely used parameter in marine organism research, 

especially in the quality assessment of creatures such as fish and crustaceans. This metric serves as 

an indicator of quality by shedding light on various aspects of an organism's growth, which is 

influenced by multiple external factors, such as the environment, and internal ones, such as the feed 

given and the biosynthesis that occurs. The quantity of RNA in an organism essentially signifies the 

level of expression of genes responsible for growth, which respond to environmental conditions. 

Simultaneously, the amount of DNA provides insight into the number of tissue cells in the animal's 

body. For this reason, the RNA/DNA ratio has recently become an efficient indicator of growth 

potential, primarily driven by the capacity of the organism to biosynthesize proteins (Chang et al., 

2021; Kou et al., 2022).  

 

 

  
 

Figure 2. The Relationship of RNA/DNA Ratio with Various Percentages of Artemia salina given to 

Crablet 5 
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The quality assessment of seeds based on RNA/DNA ratio characters has been conducted 

on African catfish by Dewi & Tahapari, (2017). The results of their research stated that the increase in 

RNA/DNA ratio is in line with the good growth of the African catfish. In addition, research related to 

seed quality based on RNA/DNA ratio was also conducted on crustaceans such as tiger shrimp 

(Parenrengi et al., 2013), mud crab lavae (Misbah, 2018), king crab (Jamal, 2019) which also stated 

that the RNA/DNA ratio increased with increasing growth rate. 
 

CONCLUSION 
 

Based on the results of the study, it can be concluded that feeding Artemia salina combined 

with Phronima sp can increase the RNA/DNA ratio of crab compared to single feed (100% Phronima 

sp. or 100% Artemia salina). The feed combination with the highest RNA/DNA ratio result is shown in 

treatment E (Phronima sp 25% + Artemia salina 75%) with RNA/DNA ratio 2.02 + 0.032 ng/µL. The results 

of this study can be applied to crab entrepreneurs in reducing the cost of purchasing Artemia salina 

that must be imported for crab feed. In addition, crab entrepreneurs can minimize capital and 

increase profits due to reduced costs for crab feed but still maintain the quality of crab growth. Future 

research is expected to focus on survival rates, measuring physical growth rates (weight and 

carapace width), and bioeconomic value to advance crab quality and production in Indonesia. 
 

ACKNOWLEDGEMENTS 
 

The authors would like to thank all parties involved in this research, including the Ministry of 

Research, Technology and Higher Education for funding this research. In addition, the author would 

also like to thank the Takalar Brackish Water Aquaculture Center (BPBAP) for providing facilities and 

places and all the parties involved who have supported this research regarding permits, 

consultations, and data collection. 
 

REFERENCES 
 

Ahmad, F., Syafiuddin, S., & Haryati, H. (2020). The Quality of Seahorse Juveniles Hippocampus 

barbouri After Modifying Natural Feed Artemia nauplii to Phronima sp. Jurnal Ilmu Kelautan 

Spermonde, 5(2), 83-88. doi: 10.20956/jiks.v5i2.8936 

Bagheri, Z.M., Jessop, A.L., Partridge, J.C., Osborn, K.J., & Hemmi, J.M. (2022). A new computational 

model illuminates the extraordinary eyes of Phronima. PLoS Computational Biology, 18(10), 1–

30. doi: 10.1371/journal.pcbi.1010545 

Chang, G., Wang, H., Wang, L., Xue, C., Zhu, C., Zhang, J., & Wu, N. (2021). RNA/DNA ratio to assess 

the growth performance in postlarvae of the pearl oyster Pinctada fucata (Gould, 1850). 

Aquaculture Reports, 19, p.100600. doi: 10.1016/j.aqrep.2021.100600 

Dewi, R.R.S.P.S., & Tahapari, E. (2017). Efek Seleksi terhadap Pertumbuhan, Sintasan, Efisiensi Konversi 

Pakan, Rasio RNA/DNA dan Bioekonomi Ikan Lele Afrika (Clarias gariepinus). Media Akuakultur, 

12(1), 11-17. doi: 10.15578/ma.12.1.2017.11-17 

Dharmawan, A., Hikmah, N., & Larasati, M. (2020). Perbedaan Pertumbuhan Artemia salina Pada 

Perlakuan Variasi Dosis Pakan Jus Pupa Ulat Sutra (Samia cynthia). Biosaintropis (Bioscience-

Tropic), 6(1), 10–20. doi: 10.33474/e-jbst.v6i1.329 

Fattah, M.H., Saenong, M., Asbar, & Busaeri, S.R. (2014). Production of endemic microcrustacean 

phronima suppa (phronima sp) to subtitute artemia salina in tiger prawn cultivation. Journal of 

Aquaculture Research and Development, 5(5), 1-5. doi: 10.4172/2155-9546.1000257 

Gusmiaty, Sari, N.A., Safira, T.N., Budiman A., & Larekeng, S. (2021). Polimorfisme Penanda RAPD Untuk 

Analisis Keragaman Genetik Kemiri Aleurites mollucana di Kabupaten Maros. Bioma: Jurnal 

Biologi Makassar, 6(1), 22–30. 

Han, W., Sun, Y., Liu, J., Zhang, Y., Lu, Z., & Cheng, Y. (2021). Effect of different feeding modes on the 

growth, biochemical composition, and living environment of the juvenile Chinese mitten crab 

Eriocheir sinensis. Aquaculture, 541, p.736687. doi: 10.1016/j.aquaculture.2021.736687 

Herawati, V.E., Pinandoyo, Darmanto, Y.S., Rismaningsih, N., Hutabarat, J., Prayitno, S.B., & Radjasa, 

O.K. (2020). Effect of feeding with Phronima sp. on growth, survival rate and nutrient value 



 
Jurnal Kelautan Tropis November 2023 Vol. 26(3):485-492    

 
RNA/DNA Ratio Performance of Blue Swimming Crab (S. Mulyani et al.) 491 
 

content of Pacific white shrimp (Litopenaeus vannamei) Post-larvae. Aquaculture, 529, 

p.735674. doi: 10.1016/j.aquaculture.2020.735674 

Herawati, V.E., Windarto, S., Prasetyo, D.Y.B., Prayitno, S.B., & Karna Radjasa, O. (2021). The effect of 

mass cultured Phronima pacifica feed using Caulerpa lentillifera substrate on growth 

performance and nutritional quality of pacific white shrimp (Litopenaeus vannamei). Journal of 

Applied Aquaculture, 35(3), 703–721. doi: 10.1080/10454438.2021.2018378 

Huda, H.M., Wijaya, R.A., Triyanti, R., Sari, Y.D., & Zamroni, A. (2021). Status Dan Permasalahan 

Pemanfaatan Sumber Daya Rajungan Di Indonesia. Jurnal Kebijakan Sosial Ekonomi Kelautan 

Dan Perikanan, 11(2), 119-126. doi: 10.15578/jksekp.v11i2.9536 

Izzah, N., Ihkwantaka, A.S., Nurcahyono, E., & Rahardjo, S.S.P. (2019). Pengaruh Pemberian Pakan 

Mikro terhadap Pertumbuhan Larva Rajungan (Portunus pelagicus). Journal of Aquaculture and 

Fish Health, 8(1), 40-45. doi: 10.20473/jafh.v8i1.11819 

Jamal, K. (2019). Pengaruh Pengkayaan Rotifer dan Artemia dengan Beta Karoten pada 

Pemiliharaan Larva Rajungan (Portunus pelagicus). Universitas Hassanudin. 14-16. 

Jiang, W., Jia, X., Xie, N., Wen, C., Ma, S., Jiang, G., Li, X., Chi, C., Zhang, D., & Liu, W. (2023). Aquafeed 

fermentation improves dietary nutritional quality and benefits feeding behavior, meat flavor, 

and intestinal microbiota of Chinese mitten crab (Eriocheir sinensis). Animal Nutrition, 14, 1–19. 

doi: 10.1016/j.aninu.2023.04.002 

Kementerian Kelautan dan Perikanan (KKP). (2022). Statistik Ekspor 2017-2021. pp.41–217. 

Kou, H., Hu, J., Wang, A.L., Pan, X., Vijayaraman, S. B., Miao, Y., & Lin, L. (2022). Effects of dietary 

protein on water quality, growth performance, RNA/DNA ratio and haemato-immunological 

indices of soft-shelled turtle (Pelodiscus sinensis). Fish & Shellfish Immunology, 123, 127–135. doi: 

doi: 10.1016/j.fsi.2022.02.027 

Laksono, A.B., Wijayanto, D., & Wibowo, B.A. (2023). Analisis Pemasaran Rajungan (Portunus sp.) di 

Kabupaten Tuban. Jurnal Perikanan Tangkap, 7(2), 63–70. 

Maryani, L., Bengen, D.G., & Nurjaya, I.W. (2023). Distribution and Growth Patterns of Crab (P. 

pelagicus) Based on Environmental Characteristics in Candi Waters, Pamekasan Regency, East 

Java Province. Jurnal Kelautan Tropis, 26(2), 340–348. doi: 10.14710/jkt.v26i2.17322 

Misbah, I. (2018). A Study of Salinity and Dissolved Amino Acids Combination on the Cultivation of 

Mud Crab Larvae (Scylla tranqueberica Fabricius , 1798). Universitas hasanuddin. 18-22. 

Morgana, S., Estévez-Calvar, N., Gambardella, C., Faimali, M., & Garaventa, F. (2018). A short-term 

swimming speed alteration test with nauplii of Artemia franciscana. Ecotoxicology and 

Environmental Safety, 147, 558–564. doi: 10.1016/j.ecoenv.2017.09.026 

Moruf, R.O., & Adekoya, K.O. (2021). Genetic heterogeneity of portunid crab populations from three 

interconnecting topical lagoons. Polish Journal of Natural Sciences, 35(3), 301–311. 

Muawanah, U., Huda, H.M., Koeshendrajana, S., Nugroho, D., Anna, Z., Mira, M., & Ghofar, A. (2017). 

Keberlanjutan Perikanan Rajungan Indonesia : Pendekatan Model Bioekonomi Sustainability of 

Indonesian Blue Swimming Crabs : the Bioeconomic Model Approach. Jurnal Kebijakan 

Perikanan Indonesia, 9(2), 71–83. 

Mutmainnah, N. (2019). The Effect of Dissolved Glucose on the Survival Rate and Performance of 

Swimming Crab Larvae Portunus pelagicus from Zoea Stadia to Megalopa. International Journal 

of Fisheries and Aquatic Studies, 7(6), 85-88. 

Nanda, P.K., Das, A.K., Dandapat, P., Dhar, P., Bandyopadhyay, S., Dib, A.L., Lorenzo, J.M., & 

Gagaoua, M. (2021). Nutritional aspects, flavour profile and health benefits of crab meat based 

novel food products and valorisation of processing waste to wealth: A review. Trends in Food 

Science and Technology, 112, 252–267. doi: 10.1016/j.tifs.2021.03.059 

Nofiyanti, V.R., Subandiyono, & Suminto. (2014). Application of Different Feeding Regimes on the Live 

Food Consumption Rate, Morphological Development, and Survival Rate of Penaeus monodon 

Larvae. Journal of Aquaculture Management and Technology, 3(4), 49–57.  

Pangestika, P.R., Ariyati, R.W., & Herawati, V.E. (2020). Penggunaan Latoh (Caulerpa lentifera) 

Dengan Kepadatan Berbeda Untuk Pertumbuhan Phronima sp. Jurnal Sains Teknologi 

Akuakultur, 3, 76–83. 

Parenrengi, A., Tonnek, S., & Tenriulo, A. (2013). Analisis Rasio RNA/DNA Udang Windu Penaeus 

mondon Hasil Seleksi Tumbuh Cepat. Jurnal Riset Akuakultur, 8(1), 1-12. doi: 10.15578/jra. 

8.1.2013.1-12 



 
Jurnal Kelautan Tropis November 2023 Vol. 26(3):485-492    

 
492 RNA/DNA Ratio Performance of Blue Swimming Crab (S. Mulyani et al.) 
 

Redjeki, S., Zainuri, M., Widowati, I., Ambariyanto, A., Pribadi, R., & Abbey, M. (2021). Distribution and 

Size of Crab (Portunus pelagicus) in Betahwalang Waters, Demak, Central JavaSex Ratio, Size 

Distribution and Length-Weight Relationship of Portunus pelagicus Linnaeus, 1758 

(Malacostraca : Portunidae) in Betahwalang, Demak, Central Java. Jurnal Kelautan Tropis, 

24(1), 133–140. doi: 10.14710/jkt.v24i1.10467 

Roessler, T.Y., Wirtz, A., Slater, M.J., & Henjes, J. (2020). Growth performance and RNA/DNA ratio of 

noble crayfish (Astacus astacus) and narrow-clawed crayfish (Pontastacus leptodactylus) fed 

fish waste diets. Aquaculture Research, 51(8), 3205–3215. doi: 10.1111/are.14655 

Saputra, E., Hamzah, M., & Muskita, W.H. (2019). Pengaruh Sumber Protein yang Berbeda Sebagai 

Bahan Pakan Buatan Terhadap Pertumbuhan dan Kelangsungan Hidup Rajungan (Portunus 

pelagicus). Media Akuatika, 4(4), 142–150.  

Sarnecka, A.K., Nawrat, D., Piwowar, M., Ligęza, J., Swadźba, J., & Wójcik, P. (2019). DNA extraction 

from FFPE tissue samples – a comparison of three procedures. Wspolczesna Onkologia, 23(1), 

52–58. doi: 10.5114/wo.2019.83875 

Sulistyaning Ratri, K., Hutabarat, J., & Herawati, V.E., (2020). Pengaruh Pemberian Pakan Phronima sp. 

Substitusi Artemia sp. Terhadap Pertumbuhan dan Kelulushidupan Udang Vaname 

(Litopenaeus vannamei). Jurnal Sains Teknologi Akuakultur, 3(2), 66–75. 

Usman, S., Syukri, M., & Faidar. (2019). Pemberian Jenis Pakan Alami Pada Pemeliharaan Rajungan 

(Portunus pelagicus) Stadia Megalopa Sampai Krablet. Jurnal Teknik Litkayasa Akuakultur, 17(2), 

121–125. 

Wu, D., Feng, W., Li, X., Xu, H., Luan, X., Han, T., & Wang, J. (2022). Effect of dietary arginine levels on 

growth performance, protein synthesis, antioxidant capacity and immunity of postlarval mud 

crab Scylla paramamosain. Frontiers in Marine Science, 9, 1–14. doi: 10.3389/fmars.2022.1025879 

Yusneri, A., Budi, S., & Hadijah, H. (2020). Pengayaan Pakan Benih Rajungan (Portunus Pelagicus) 

Stadia Megalopa Melalui Pemberian Beta Karoten. Journal of Aquaculture and Environment, 

2(2), 39–42. doi: 10.35965/jae.v2i2.362 

  


