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1.  Introduction 

Gouramy is one of the freshwater fish that has high 
economic value and has a high market demand among the 
community. The results of KKP data from 2015-2018, the amount 
of gouramy production increased from 169 tons to 356.53 tons. 
The increase in consumer demand is also offset by the increase 
in quality that must be fulfilled, such as providing fish to survive 
until the hands of consumers (de Oliveira et al. 2017). One of the 
methods used in the delivery of products is dry transport (Madan 
et al. 2018; Vanderzwalmen et al. 2021). Transportation can 
result in physical damage in the form of wounds that can 
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Abstrak 
 
Penelitian ini bertujuan untuk mengetahui pengaruh pemberian 
infusum daun durian untuk proses anestesi ikan gurami yang 
mempunyai berat 100-150 gr dengan dosis yang telah ditentukan 
menggunakan uji ambang atas dan ambang bawah serta 
menggunakan rumus Effectivity Consentration (EC-100) 
terhadap waktu pingsan dan waktu sadar ikan. Pada uji ambang 
atas dan ambang bawah menggunakan konsentrasi 1000ppm, 
2500ppm, 5000ppm serta 7500ppm. Diperoleh bahwa 7500ppm 
infusum daun durian sebagai ambang atas karena ikan gurami 
mati semua pada perendaman 24 jam dan 5000ppm sebagai 
ambang bawah karena ikan tetap hidup selama perendaman 48 
jam. Selanjutnya dicari deret konsentrasi dengan acuan rumus 
EC-100 sehingga diperoleh dosis 5400ppm, 5900ppm, 6400ppm, 
6900ppm dan 7400ppm. Dosis tersebut digunakan sebagai 
perlakuan yaitu P1: 5400ppm, P2: 5900ppm, P3: 6400ppm, P4: 
6900ppm, P5: 7500ppm. Penelitian ini menggunakan Rancangan 
Acak Lengkap (RAL) yang terdiri dari 5 perlakuan dengan 3 
ulangan. Parameter utama yang diamati waktu ikan gurami 
pingsan dan waktu ikan gurami sadar. Untuk waktu (menit) ikan 
gurami pingsan diperoleh P1: 200,67 P2: 198,33 P3: 196 P4: 193 
P5: 186,67 sedangkan waktu (menit) ikan gurami sadar diperoleh 
pada P1: 22 P2: 22,67 P3: 23,33 P4: 28,33 P5: 30,33. Selanjutnya 
di uji statistik mengggunakan metode ANOVA dan uji BNT dengan 
taraf 5% menunjukkan beda nyata dan dengan taraf 1% 
menunjukkan sangat beda nyata. Dapat disimpulkan bahwa 
penelitian menggunakan infusum daun durian sebagai anestesi 
alami ikan gurami berbeda sangat nyata terhadap waktu pingsan 
dan waktu sadar. Perlakuan yang terbaik pada P5(7400ppm) 
karena ikan gurami cepat dalam proses pemingsanan dan  lama 
dalam proses penyadarannya. 
Kata kunci: Anestesi; Daun Durian; Gurami; Infusum; Saponin 
 

Abstract 
 
Purpose the research to know influence giving leaf durian infused 
to anesthesia process gurami fish with weight 100-150 gr use 
predetermined dosage by upper threshold test and lower 
threshold test. Then, use formula EC-100 (Effektivity 
Consentrastion) to know fainting time fish and conscious time 
fish. On threshold test use among others concentrate 1000ppm, 
2500ppm, 5000ppm and 7500ppm. That at concentration 
7500ppm is upper threshold because gurami fish die by soaking 
leaf Durian infused for 24 hours while at concentration 5000pm 
is lower threshold because gurami fish not die by soaking leaf 
Durian infused for 48 hours. Next to search concentration row 
with use formula EC-100 and than available concentrate 
5400ppm, 5900ppm, 6400ppm, 6900ppm and 7400ppm. The 
concentration be used to research treatment, P1:5400ppm, 
P2:5900ppm, P3:6400ppm, P4:6900ppm and P5:7400ppm. The 
Method of this research is a complete random design (RAL) use 
five treatments and three replications. The main parameter 
observed lamely fainting time fish and conscious time fish.  The 
result fainting time fish (minute) on P1: 200, 67 P2: 198,33 P3: 
196 P4: 193 and P5: 186,67 while results conscious time fish 
(minute) on P1: 22 P2: 22,67 P3: 23,33 P4: 28,33 and P5: 30,33. 
Next statistic test use method ANOVA and BNT test with level 5% 
indicate significantly different, and 1 % indicate very differently 
real. The obtainable conclusion that research use leaf durian 
infusum to anesthesia process gurami fish very differently real to 
fainting time and conscious time. The best treatment on P5 
(7400ppm) because gurami fish fast to fainting time and long a 
for conscious time. 
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potentially cause disease due to pathogenic infection (Priborsky 
& Velisek, 2018). Dry shipping makes use of an anesthetic agent 
to stun the fish during shipping to avoid stressing the fish 
(Rahmawan et al. 2020). 

Many anesthetics have been used to stun fish (Purbosari, 
et al. 2019), ranging from chemicals and natural ingredients such 
as clove extract (Balamurugan et al. 2016), seaweed (Purbosari 
et al. 2021), Myrcene and linalool (Mirghaed, et al. 2016), but 
there are concerns that synthetic anesthetics will cause residues 
in fish meat and be harmful to consumers (Ventura et al. 2020). 
Gouramy, which is a consumption fish, is better off using natural 
ingredients so that the anesthetic agent used as an anesthetic 
agent does not dissolve in the fish's body and will endanger 
consumers. Anesthetic material that has been used as an 
anesthetic agent among cultivators is clove oil. However, clove 
oil now has a high selling price of IDR 175,000 / liter (Clove oil 
producer Malang, 2019). The high selling price requires 
cultivators to find other substitutes. In durian leaves, there are 
secondary metabolite compounds in the form of saponin tannins 
(Sonia, et al. 2020). Durian leaves contain high concentrations of 
tannin, saponin, and formic acid compounds, which can be 
potential as a natural anesthetic ingredient (Brown in Munandar, 
2017). 

The durian leaves in the plantation are only burned, and 
they are still considered garbage. Durian leaves can be used as 
an anesthetic agent by making them infused. This method is used 
to obtain secondary metabolites of durian leaves in the form 
saponins and antioxidant (Kam et al. 2018). Saponin compounds 
will be an anesthetic agent if the right concentration is used 
because if a little is not an effect and too much will be toxic 
(Brown in Munandar, 2017). 

Previous research on the use of durian leaves as an 
anesthetic agent has been carried out on tilapia (Masi, 2014) and 
on pomfret (Munandar et al., 2017). Even though there are still 
many types of fish that have not been studied related to the use 
of durian leaf infusion as an anesthetic agent. Anesthetics in fish 
have many uses, among others; when injecting hormones into 
fish bodies, when taking fish blood, transporting fish, and 
reducing stress levels in fish. Therefore, this study aims to 
determine the effectiveness of durian leaf infusion (Durio 
zibethinus) is a natural anesthetic agent for gouramy 
(Osphronemus gouramy). 
 
2. Materials and Methods 
2.1. Preparation 
 Gouramy with a weight of 150 ± 1.03 g / fish as many as 
120 fish taking from Tulungagung, then the fish are acclimatized 
in the fisheries laboratory to adjust the temperature. Taking 
dried durian leaves in the Ngantang area of Malang Regency, the 
Durian leaves taken dried durian leaves that have fallen on the 
ground. 

This research was carried out in several stages, namely 
making infusion, determining the concentration limit using the 
upper and lower threshold test, determining the best 
concentration using the Effectivity Concentration (EC-100) test, 
determining the time of fainting and time of awakening, 
determining the survival rate and observing water quality. 

 
2.2. Making durian leaf infused 

They were making durian leaf infused using the infusion 
method. The infusion method is an extraction method that 
utilizes water as a solvent for metabolite compounds found in 
vegetable materials through boiling for 15-20 min at a 
temperature of 900 ̊C (Shiva et al. 2018). The results of making 
durian leaf infused are put on the aquarium. 
 

 
2.3. Determination of upper and lower thresholds 

Determination of the threshold concentration using the 
degree of concentration of durian leaf infusion ranging from 
1000 ppm, 2500 ppm, 5000 ppm, and 7500 ppm with repetition 
of each concentration two times. Observations were carried out 
for 24 hours to determine the upper threshold test and 48 hours 
to determine the lower threshold test (APHA, 2005). Two fish 
were used per aquarium containing 20 liters of durian leaf 
infusion water. Obtained data that the concentration of 
5000ppm as the lower threshold test and 7500 ppm as the upper 
threshold test. 

 
2.4. Determination of the best concentration series 

 The results of the threshold test data are then carried out 
to determine the best concentration with a concentration series 
that can be obtained using the formula; (APHA, 2005). 
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Notes: 
N = upper threshold concentration 
N = lower threshold concentration 
K = The number of concentrations tested 
A = the smallest concentration in the specified series 

 The concentration series is later used as a treatment and 
repeated three times. In each treatment, three gouramy fish 
were used in 20 liters of durian leaf infusion water. 

 
2.5. Determination of conscious time and fish fainting time 
 Gouramy that was put on the durian leaf infusum 
concentration treatment was observed until fainting. After the 
fish reaches a fainting state, the time is recorded, and the fainting 
fish is marked as not responding to external stimulation (touch), 
and the fish is stationary on the edge of the aquarium. 
Furthermore, after the fish has passed out, it is transferred to an 
aquarium that has been given high aeration to bring the fish back 
to life. The fish regained consciousness marked by a response 
when given stimulation, and the fish were already swimming 
actively. When the fish is unconscious until the fish is conscious, 
record the time to enter the gouramy consciousness. 

 
2.6.   Water quality   

Observation of water quality was carried out during the 
stunning fish process using durian leaf infusion. Parameters 
observed were temperature and pH. Temperature observations 
were to determine the metabolism of gouramy when put in the 
treatment of durian leaf infused concentration, while pH 
observations were to determine the effect of durian leaf infusion 
concentration in the water. 

 
2.7. Survival rate 

Observation of the survival rate parameters was carried 
out after the gouramy gouramy was awakened from a fainting 
state to a conscious state. 
  
2.6.  Data analysis 
 Data analysis used one-way ANOVA, and if there is an 
effect, it will be continued with the LSD test (Least Significant 
Difference) with a level of 5% and 1% (Kim, 2017). 
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3. Results and Discussion 
3.1. Results 
 The results of this study indicate that the infusum of 
Durian leaves with a concentration of 5000 ppm can be said to 
be the lower threshold because the fish stay alive soaked by 
infusion for 48 hours and the concentration of 7500 ppm as the 
upper threshold because the fish has died soaked by infusion for 
24 hours can be seen in table 1. 

If the upper and lower threshold concentrations are 
known, then the concentration series used as treatment can be 
found through the logarithmic equation Effectivity 
Concentration (EC-100). The effectiveness test resulted in 5 
series of concentrations, including 5400 ppm, 5900 ppm, 6400 
ppm, 6900 ppm, and 7400 ppm. The best concentration 
effectiveness test results for anesthetic power were at a 
concentration of 7400 ppm because the fish could faint after 
soaking for 186.67 minutes. It is suspected that secondary 
metabolites of durian leaves affect the anesthetic power of fish; 
it can be seen in Figure 1. 

An anesthesia power test using secondary metabolite 
compound agents obtained observational data on the 
characteristics of the fish in a fainting state, including; the 
reduced response of the fish to external stimuli slows down 
movement and is more sedentary on the edge of the aquarium. 
After the fish is in a fainting state, then it is awakened, and data 
is obtained that the treatment with a concentration of 7400 ppm 
has the longest awareness process, which is 30.33 minutes, can 
be seen in Figure 2. 

Tabel 1 
Concentration threshold test for durian leaf infused. 
 

Concentration 
of infused (ppm) Sample Mortality (%) 

24 h 48 h 
1000 6 0 0 
2500 6 0 0 
5000 6 0 0 
7500 6 100 100 

 
  

 
 
Figure 1. Gouramy unconscious time test. 

 

 
 
Figure 2. Gouramy conscious time test. 

 
Observation of water quality was carried out during the 

stunning process of gouramy with temperature and pH 
parameters observed. From 5 treatments and three replications, 
the results obtained were that a temperature of 27-280C could 
be seen in Figure 3, and a pH of 7.3-7.4 can be seen in Figure 4. 
The calculation of the survival rate was carried out after the 
awakening process of the fish from the stunning process for all 
treatments was obtained 100% survival rate data. 

 
 
Figure 3. Observation of water temperature. 

 

 
 
Figure 4. Observation of water pH. 
 
3.2. Discussion 

The concentration of durian leaf infused has certain 
limitations because if the concentration is too little, it does not 
affect the anesthetic power of gouramy, and if the concentration 
is too high, it will be toxic to gouramy. The anesthetic power of 
secondary metabolites, which has the potential as an anesthetic 
agent, is saponins. Saponin compounds can affect the balance in 
the brain because they interact with red blood cells and cause 
cell hemolysis, thereby reducing the amount of oxygen that acts 
as a source of energy for cell activity (Masithah et al. 2014). 
Decreased oxygen in the body will decrease the performance of 
the brain and paralyze the motoric nervous system of the fish, 
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which can cause the fish to be unable to respond to external 
responses (Hu and Wu, 2001). Reduced oxygen in the brain will 
reduce metabolism in the fish's body and can even make the fish 
faint, which is indicated by slowing down the movement of the 
fish and not responding to the fish given to stimuli. 

The high concentration will also increase secondary 
metabolite compounds from durian leaf infused in the water. The 
high concentration of secondary metabolite compounds will be a 
high anesthetic agent as well and will accelerate the onset (time 
of fainting) because it makes it easier for the molecules to work 
in their place in the body (Adriyanto et al. 2009). The anesthetic 
process is carried out by immersing the fish so that secondary 
metabolites such as saponins and tannins enter the fish's body 
through the osmoregulation system and circulate through the 
blood until it reaches the nerve center in the brain, which causes 
the fish to lose consciousness or faint. 

In the process of raising fish from unconsciousness to 
consciousness, data was obtained that treatment with 7400 ppm 
required a long time. The use of an anesthetic in fish with 
different doses and lengths of contact will affect the level of 
awareness of the fish through the process of weakening the 
central nerve (Rahardja in Hasan, 2015). The process of moving 
these compounds through the osmoregulation system, 
osmoregulation is one of the activities to balance the 
concentration of the fish body with the aquatic environment 
through the gill membrane. Fish need time to remove 
compounds that become anesthetic agents that are absorbed in 
the body of the fish. Along with the transfer of anesthetic 
compounds in the body of the fish, the fish can gradually carry 
out the respiratory system and will obtain energy for 
metabolism. Fish reach a conscious state characterized by active 
movement and responding to stimuli (Sukmiwati, 2007). In the 
awareness process, fish blood circulation begins to stabilize along 
with the transfer of anesthetic substances from the bloodstream 
to the environment through the gills because the entry and exit 
pathways of anesthetic substances in fish are mostly through the 
gills, or it is called the osmoregulation system (Masithah et al, 
2014). 

Water quality parameters observed in the form of 
temperature obtained results from 27-28 ˚C. Gouramy 
cultivation is the optimal temperature between 28-32 ̊ C because 
with low-temperature gouramy will experience a decrease in 
body metabolism resulting in delayed growth and development 
of fish bodies (SNI-KKP, 2006). Fish is a cold-blooded creature, so 
that fish metabolism is influenced by water temperature 
(Adriyanto, 2009). It can be concluded that gouramy has 
decreased metabolism due to the influence of the durian leaf-
infused metabolite, which is absorbed in the body of the fish, not 
caused by a decrease in water quality characterized by the water 
temperature values that are not much different (Mashuda et al. 
2020). The pH value of the waters during the stunning fish 
process was 7.3-7.4. The pH value does not show a significant 
change in untreated waters, namely 7.3. This shows that the 
concentration of durian leaf infused does not affect the pH in the 
waters, so that the pH value is relatively stable. The pH value of 
the waters that gouramy can tolerate is between 6.5 - 8.5 (SNI-
KKP, 2006). The rise and fall of the pH value in the waters is 
influenced by the number of dissolved hydrogen ions. Acidic 
hydrogen ions whose number exceeds normal limits in waters 
will cause acidic waters (Handajani et al, 2018). It can be 
concluded that the administration of durian leaf infused 
treatment did not affect the pH value of the waters. 

The process of immersing the fish with anesthetic 
ingredients is always controlled by providing tactile stimulation 
even to the point where it is held. If the fish does not respond, it 
can be concluded that the fish is already unconscious and then 

regained consciousness in an aquarium that has been given high 
aeration until the fish is conscious. The results of observations 
during the research on the effectiveness test of using different 
concentrations of durian leaf infusion, starting from the process 
of immersing the fish to fainting until the fish resuscitated 
smoothly, it was proven that gouramy had a 100 % survival rate 
for each treatment and its repetitions. The anesthetic process 
with an overdose or immersion time can affect the mortality rate. 

 
4.  Conclusion 
 The most effective leaf infused concentration for the 
anesthetic power of gouramy with reference to the EC-100 
formula is at treatment 5 of 7400 ppm because, with a soaking 
time of 186.63 minutes, three fish with a weight of 100-150 have 
reached a fainting state and need 30.33 to bring the fish back to 
life. As well as the survival rate during the anesthesia process 
until they regain consciousness, the results are 100 % due to 
proper fish handling. That is if the fish has passed out, 
immediately transferred to the recovery aquarium. 
 
Acknowledgment 

The author would like to thank the Faculty of Agriculture 
and Animal Science, University of Muhammadiyah Malang for 
the funding given to the Research Blockgrant Program with No 
SK: E.2.a /131/FPP-UMM/II/2021. 
 
Bibliograph 
 
Andriyanto, A., Sutisna, W., Manalu, L., Andini, R., Hidayat, K., 

and Suanda, S. 2010. Valinata. Potensi penggunaan 
acepromazine sebagai sediaan transquilizer pada 
transportasi ikan patin. Berkala Perikanan Terubuk, 
38(1): 62–70. 
https://terubuk.ejournal.unri.ac.id/index.php/JT/article/
view/247. 

Balamurugan, J., Kumar, T.T.A., Prakash, S., Meenakumari, B., 
Balasundaram, C., and Harikrishnan, R. 2016. Clove 
extract: A potential source for stress free transport of fish 
Aquaculture, 454(3): 171–175. 
https://doi.org/10.1016/j.aquaculture.2015.12.020. 

de Oliveira, F.A., Neto, O.C., dos Santos, L.M.R., Ferreira, E.H.R., 
and Rosenthal, A. 2017. Effect of high pressure on fish 
meat quality – A review. Trends in Food Science & 
Technology, 66(8): 1–19. 
https://doi.org/10.1016/j.tifs.2017.04.014. 

Handajani, H., Widanarni, W., Budiardi, T., Setiawati, M., and 
Sujono, S. 2018. Phytoremediation of Eel (Anguilla 
bicolor bicolor) rearing wastewater using amazon sword 
(Echinodorus amazonicus) and water jasmine 
(Echinodorus palaefolius). Omni-Akuatika, 14(2): 43–51. 
http://dx.doi.org/10.20884/1.oa.2018.14.2.541. 

Hasan, H., Raharjo, E. I., and Hastomo, B. 2015. Pemanfaatan 
ekstrak biji buah keben (Barringtonia asiatica) dalam 
proses anestesi pada transportasi sistem tertutup calon 
induk ikan mas (Cyprinus carpio). Jurnal Ruaya, 5(1): 29–
32. http://dx.doi.org/10.29406/rya.v5i1.497. 

Hu, H. P., and Wu, M.X. 2001. Mechanism of anesthetic action: 
oxygen pathway perturbation hypothesis. Medical 
Hypotheses, 57(5): 619–627. 
https://doi.org/10.1054/mehy.2001.1419. 

 

 



Acta Aquatica: Aquatic Sciences Journal, 9:1 (April, 2022): 01-05 
DOI: 10.29103/aa.v9i1.5503 

 

5 
 

Kam, W.Y.J., Mirhosseini, H., Abas, F., Hussain, N., Hedayatnia, S., 
and Chong, H.L.F. 2018. Antioxidant activity 
enhancement of biodegradable film as active packaging 
utilizing crude extract from durian leaf waste. Food 
Control, 90(8): 66–72. 
https://doi.org/10.1016/j.foodcont.2018.02.036. 

Kim, T.K. 2017. Understanding one-way ANOVA using conceptual 
figures. Korean Journal of Anesthesiology, 70(1): 22–26. 
https://doi.org/10.4097/kjae.2017.70.1.22. 

Madan, M.S., Radhakrishnan, K., Ranjith, L., Narayanakumar, R., 
Aswathy, N., and Kanthan, K.P. 2018. Economics and 
marketing of dry fish production in Thoothukudi District, 
Tamil Nadu, India. Indian Journal of Fisheries, 65(4): 135–
141. http://dx.doi.org/10.21077/ijf.2018.65.4.53463-16. 

Mashuda, M.M., Triastuti, J., and Pursetyo, K.T. 2020. Activity 
test of anti-stress from extract of Datura metel seeds 
with ethanol solvent towards blood glucose levels and 
survival rate of Osphronemus gouramy seed in closed 
system transportation. IOP Conf. Ser.: Earth Environ. Sci., 
441:012145. 
https://iopscience.iop.org/article/10.1088/1755-
1315/441/1/012145/meta. 

Masithah, E.D., Abid, M.S., and Prayogo, P. 2014. The secondary 
metabolites potential of infusum Durian’s (Durio 
zibethinus) leaves effect to survival rate of nila 
(Oreochromis niloticus) on the livefish dry transport 
system. Jurnal Ilmiah Perikanan dan Kelautan, 6(1): 93–
99. http://dx.doi.org/10.20473/jipk.v6i1.11386. 

Mirghaed, A.T., Ghelichpour, M., and Hoseini, S.M. 2016. 
Myrcene and linalool as new anesthetic and sedative 
agents in common carp, Cyprinus carpio - Comparison 
with eugenol. Aquaculture, 464(11): 165–1702016. 
https://doi.org/10.1016/j.aquaculture.2016.06.028. 

Munandar, A., Habibi, G.T., Haryati, S., and Syamsunarno, M.B. 
2017. Effectivitas infusum daun durian Durio zibethinus 
sebagai anestesi alami ikan bawal air tawar Colossoma 
macropomum. Depik: Jurnal Ilmu-Ilmu Perairan, Pesisir 
dan Perikanan, 6(1): 1–8. 
http://jurnal.unsyiah.ac.id/depik/article/view/5296. 

Priborsky, J., and Velisek, J. 2018. A review of three commonly 
used fish anesthetics. Reviews in Fisheries Science & 
Aquaculture, 26(4): 1–26. 
https://doi.org/10.1080/23308249.2018.1442812. 

Purbosari, N., Warsiki, E., Syamsu, K., and Santoso, J. 2019. 
Natural versus synthetic anesthetic for transport of live 
fish: A review. Aquaculture and Fisheries, 4(4): 129–133. 
https://doi.org/10.1016/j.aaf.2019.03.002. 

Purbosari, N., Warsiki, E., Syamsu, K., Santoso, J., and Effendi, I. 
2021. Evaluation of the application of seaweed 
(Eucheuma cottonii) extract as fish anesthetic agent. 
Aquaculture International, 25 March. 
https://link.springer.com/article/10.1007/s10499-021-
00693-7. 

Rahmawan, Y.H., Hakim, R.R., and Sutarjo, G.A. 2020. Effect of 
differences in stocking density in round tarpaulin ponds 
on growth and survival of Osphronemus gourami. IJOTA, 
3(1): 14–20. https://doi.org/10.22219/ijota.v3i1.5973. 

Rice, E.W., Baird, R.B., and Eaton, A.D. 2017. Standard methods 
for the examination of water and wastewater. 23rd 
Edition. https://www.awwa.org/Store/Product-
Details/productId/65266295. 

Shiva, S., Enninful, R., Roth, M.R., Tamura, P., Jagadish, K., and 
Welti, R. 2018. An efficient modified method for plant 
leaf lipid extraction results in improved recovery of 
phosphatidic acid. Plant methods, 14(14): 
https://plantmethods.biomedcentral.com/articles/10.1
186/s13007-018-0282-y. 

SNI-KKP. 2006. Produksi kelas pembesaran di kolam Ikan gurami 
(Osphronemous gouramy Lac.). Jakarta: Badan 
Standarisasi Nasional. 

Sonia, R., Yusnelti, Y., and Fitrianingsih, F. 2020. Efektivitas 
ekstrak etanol Daun Durian (Durio zibethinus (Linn.)) 
sebagai antihiperurisemia. Jurnal Kefarmasian Indonesia, 
10(2): 130–139. 
https://doi.org/10.22435/jki.v10i2.2148. 

Sukmiwati, M., and Sari, N.I. 2007. Pencaruh kosentrasi ekstrak 
biji karet (Havea brancilliensis Muel, Arg) sebagai 
pembius terhadap aktivitas dan kelulusan hidup ikan mas 
(Cyprinus carpio, l) selama transportasi. Jurnal Perikanan 
dan Kelautan, 12(1): 23–29. 
https://jpk.ejournal.unri.ac.id/index.php/JPK/article/vie
w/1215. 

Vanderzwalmen, M., McNeill, J., Delieuvin, D., Senes, S., Sanchez-
Lacalle, D., Mullen, C., McLellan, I., Carey, P., Snellgrove, 
D., Foggo, A., Alexander, M.A., Henriquez, F.L., and 
Sloman, K.A. 2021. Monitoring water quality changes and 
ornamental fish behaviour during commercial transport. 
Aquaculture, 531(1): 735860. 
https://doi.org/10.1016/j.aquaculture.2020.735860. 

Ventura, A.S., Jeronimo, G.J., de Oliveira, S.N., de Araujo Gabriel, 
A.M., Cardoso, C.A.L., Teodoro, G.C., Filho, R.A.C.C., and 
Povh, J.A. 2020. Natural anesthetics in the transport of 
Nile tilapia: Hematological and biochemical responses 
and residual concentration in the fillet. Aquaculture, 
526(9): 735365. 
https://doi.org/10.1016/j.aquaculture.2020.735365. 


