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ABSTRACT

This research aims to understand the effect of the different natural anesthesia on the survival rate
of sangkuriang catfish juvenile which was transported using closed wet system fish transportation.
We discussed selected natural anesthesia for effectiveness, induction times and recovery times in
the application of anesthesia for transportation. The benefits of this research were as a reference to
choose the best natural anesthesia for catfish juvenile transportation. This research used the
experimental method on Completely Randomized Design (CRD) with 4 treatments (clove oil,
nutmeg oil, lemongrass oil, and control) with 3 replications. Measured parameters were survival
rate after fish transportation, survival rate after aquaculture for 7 days, induction times, recovery
times,and water quality such as temperature, dissolved oxygen (DO), pH, and ammonia. The result
was clove oil had high survival rate after fish transportation and cultivated for 7 days which is
98,67% and 87,33%. This treatment had quicker time for induction of catfish juvenile than other
treatments which was 12.59 minutes although recovery time (10.34) minute was assumed lower
than other treatments.
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1. INTRODUCTION

The increasing population in Indonesia spur the
need for food consumption to increase. Protein
can be obtained from various sources, one of the
important sources is fish. Catfish is a freshwater
fish species that is easy to cultivate, can be
maintained with a high stocking density and can
be cultivated in marginal areas and is water
efficient. Catfish is rich in nutritional content, the
amount of protein reached 20% [1].

Juveniles Sangkuriang catfish (Clarias
gariepinus) still had a high demand among
cultivators. The advantage of catfish seeds was
the high growth performance. Maintenance from
juvenile until harvest and consumption can be
achieved within 4-5 months. However, the
problem that was often faced during culture was
the transportation of live fish juvenile which can
cause a low survival rate during and after the
transportation process.

The factors that cause fish mortality during
transportation were high levels of carbon dioxide
(CO;) due to the respiration process.
Accumulated ammonia was formed from fish
metabolism. Hyperactive fish consume more O,
and emit high CO, so that O, may rapidly
reduced which and dissolved CO, increases [2].
However, in principle of the transportation of live
fish according to Suwetja, et al. [3], the aims of
fish transportation was to reduced of fish
mortality during transportation until reached the
destination.

The transportation technique for live fish juvenile
that was commonly used by cultivators was a wet
system using a plastic container. Efforts to
increase the carrying capacity have been made
by reducing the amount of water used or
increasing the number of fish juvenile
transported. However, these efforts have not
been followed to improve the survival of fish
juvenile so that there are still many problems to
be faced. Technical fainting used anesthesia can
solve the problem.

The process of fainting under anesthesia is
known as immotilization. Immotilization is an
action that causes the fish's body to lose its
ability to feel due to low respiratory and
metabolic activities, so that the fish will undergo
a physiological change from a conscious state to
sedation. The anesthetic agents used for

stunning fish are quite diverse. MS-222,
quinaldine and benzocaine are commonly used
in the stunning process of fish, but these

anesthetics are chemicals and will leave a
residue in the fish [4].
Natural anesthetics such as clove oil,

lemongrass oil, and nutmeg oil can be applied to
transported fish because these ingredients were
safer to use and do not cause negative effects on
fish, and do not endanger the safety of fish when
consumed by humans. However, this lack of
natural anesthetic ingredients, the quality of the
extraction results sometimes varies from brand to
brand, so a preliminary test is needed so that the
dose used for anesthesia is correct and does not
become toxic which can cause fish death [5].

Clove oil (Syzygium aromaticum) is a natural
anesthetic agent that can be used in the
transportation of fish [6]. Eugenol compound is
the main component contained in clove oil with a
content that can reach 70-96%. In the eugenol
compound, several functional groups are
contained, namely allyl (-CH,-CH = CH,), phenol
(OH) and methoxy (-OCHj) [7].

Nutmeg oil (Myristica fragrans) contains
myristicin  compounds which function as an
anesthetic to reduce stress during fish
transportation.This compound has the molecular
formula C41H420; [8]. Nutmeg oil is one type of
essential oil that includes types of alcohol such
as eugenol, which is also found in clove oil so
that it can make fish weak and move slowly and
eventually faint [9].

Lemongrass oil (Cymbopogon citratus) is
anessential oils which contain lots of geraniol,
citronelloll and citronellal compounds which can
reduce the metabolic rate of fish by making fish
fainted or calming fish [10].

2. MATERIALS AND METHODS

2. 1 Research Location

The research was conducted in October 2020 at
CiparanjeFishery Area, Faculty ofFisheries
andMarine Sciences, UniversitasPadjadjaran,
Jatinangor, West Java, Indonesia.

2.2 Research Equipments

The equipment used in this research was :
e Plastic Polyethylene 24 pieces.
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e Glass aquarium 20cm x 30cm x 30cm 12
pieces.

Concrete aquarium.

Aerator with stone and hose for aeration.
Sieve.

Oxygen tub.

Stopwatch.

Termometer.

pH meter.

DO test kit.

4 wheels vehicle.

Micropipette.

Spectrofotometer.

Ruler.

Styrofoam.

Distillation tools.

Book and pencil.

Measuring cup.

Distillation flask.

2.3 Research Materials
The materials used in this research was:

e Juvenile Sangkuriang catfish with 7-9 cm
in size.

Clove oil.
Nutmeg oil.
Lemongrass oil.
Oxygen.
PF-400 feed.
Nessler.
Penolpthalein
Borat buffer
NaOH.

2.4 Research Method

The method used in this research was
anexperimental method by using Completely
Randomized Design (CRD) with 4 treatments,
repeated3 times:

A: Control (did not used natural anesthethic)
B: Anesthestic using clove oil

C: Anesthestic using nutmeg oil

D: Anesthestic using lemongrass oil

2.5 Research Procedure

The procedure of this research was catfish
juvenile  before being transported were
quarantined (not fed) for 24 hours. The dose
used was 0,015 ml on every natural anesthethic
(taken from research that had been done) [6].

The dose was safe because it has been tested
with LCsy test and Probit Analysis. The plastic
used for transportation is filled with 1 liter of
water with a density stock of 50 catfish juvenile.
Anesthetic agents was inserted using a
micropipette and then followed by checking the
water quality such as the temperature, DO, PH,
and ammonia. Before transportation was carried
out, plastics were labeled and placed in
stereofoam boxes. Then catfish juveniles were
transported for a duration of five hours. After
being transported, the water quality parameters
were checked and then catfish juvenile
transferred to an aerated aquarium to recover
from fainting. Catfish juvenile were kept for 7
days after transportation to determine the effect
of differences anesthesia on survival rate after
fish transportation.

2.6 Observation Parameters
2.6.1 Survival rate

Survival rate was calculated based on the total
number of catfish before transportation and after
transportation. The survival rate of catfish
juvenile wascalculated using the formula below
[11]:

SR = Nt
" No

Note: SR = survival rate (%), Nt = amount of fish
after transportation (fish), Ny = Initial amount of
fish before transportation.

2.6.2 Induction times

Induction times were calculated from natural
anesthetic put into the water in plastic until the
fish juvenile were faint.

2.6.3 Recovery times

Recovery times were calculated from the fish
juvenile transferred to an aerated aquarium until
the fish juvenile showed active swimming and
returned to normal from the effects of anesthesia.

2.6.4 Water quality

Water quality parameters checked were
temperature, PH, DO, and ammonia. Measured
parameters were obtained at the start of fish
transportation and at the end of fish
transportation.
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2.7 Data Analysis

Data analysis of survival rate of sangkuriang
catfish juvenile was carried out by analyzing
variance(F test) with a confidence level of 95%. If
theresults of the analysis of variance
showedsignificantly different results, then a
further testwas conducted with the Duncan test
with aconfidence level of 95%. Induction times,
recovery times, and water quality were analyzed
descriptively.

3. RESULTS AND DISCUSSION
3.1 Survival Rate

The results showed that the highest survival rate
of catfish juvenile obtained in treatment B (clove
oil) was 98,67%, and for the other treatments
were as following; treatment A was 20,67%,
treatment C was 97,33%, and treatment D was
93,33%. The survival rates of catfish juvenile in
each treatment was presented in Fig. 1.

According to Zonneveld et al. [12] changes in
environmental conditions can cause stress for
fish such as temperature and transportation. The
fish were stressed during the anesthetic process,
it is suspected that the fish cannot tolerate the
anesthetic substance so that it will eventually die.
In addition, fish were mainly stressed fish due to
environmental changes. According to Khalil [13],

many fish become stressed and fish flounder
with a lot of physical activity so that the fish
spend a lot of energy adapting to an anesthetic
environment. The duration of anesthesia for fish
juvenile also affects the stress level of the fish.
The high survival rate of sangkuriang catfish
juvenile in clove oil anesthetic treatment
compared to other treatments was because
when they were given anesthetics, catfish
juvenile fainted faster than other anesthetic
treatments. According to Riesma et al. [14] the
condition of the fish in a fainting state can reduce
stress levels.

The control treatment had an average survival
rate of fish juvenile that was significantly different
from the other treatments as well as the lowest
value, 20.67%. There were quite a lot of fish
juvenile deaths in this control treatment due to
lack of dissolved oxygen because they were not
given an anesthetic during transportation for five
hours so that the juvenile continued to respire so
that dissolved oxygen levels in plastic containers
decreased and worsened the quality of water in
the plastic. The dead fish juvenile cause the
ammonia content in the plastic container to
increase so that it affects other fish. It is
suspected that the death of fish juvenile in plastic
is due to stress due to the transfer of fish juvenile
from the quarantine container to the plastic
transportation container.

Average of Survival Rate Catfish Juvenile

After Transportation
120
98.67

100 97.33 93.33
S
~ 80
)
L]
X 60
©
2
2 40
>
2 20.67

20 I

0
Control Clove Oil Nutmeg Oil Lemongrass Oil
Treatments

Fig. 1. Average of survival rate catfish juvenile after transportation



Almumtaz et al.; AUFAR, 11(5): 1-10, 2021; Article no.AJFAR.65589

The results of the F test analysis using the 5%
level (Table 1) showed significantly different
results, meaning that there were differences
between the control treatments to clove oil,
nutmeg oil and lemongrass oil. The treatments of
clove oil, lemongrass oil and nutmeg oil were not
significantly different because each had the
same notation.

The results of survival rate after aquaculture for 7
days showed that the highest survival rateof
catfish juvenile was obtained in treatment B
(clove oil) with 87,33%, and for the
othertreatments as follows treatment A was
10%,treatment C was 81,33%, and treatment D
was 85,33%. The survival rate of catfish juvenile
after aquaculture for 7 days in each treatment
was presented in Fig. 2.

Based on the results of sangkuriang catfish
juveniles from the beginning to recovery until the
aquaculture period of 7 days, the initial 3 days of
aquaculture is a critical period for fish juveniles

because the mortality rate is highest at the
beginning of aquaculture. At the beginning of
aquacultre fish juveniles, they still adapt to the
new environment from plastic containers after
transportation, causing the death of catfish
juveniles. This is following the research of
Maryani et al. [15], fish mortality in aquaculture
aquariums mostly occurred at the beginning due
to adaptation for the new environment and
causing high fish mortality.

According to Fujaya [16] the osmoregulation
process does not go well so that unnecessary
substances (anesthetics) were not properly
wasted. This can lead to a high fish mortality rate
at the start of aquaculture. In the following days,
sangkuriang catfish juveniles still died in several
treatments but not many as the beginning of the
aquaculture. Daily feeding, aquarium cleaned,
and routine water change is one way to control
water quality to remain optimal by minimizing the
possibility of death of fish juveniles.

Table 1. Average of survival rate catfish juvenile after transportation

Dose(0,015 ml/L) Average SR(%) Notation
Control 20,67 a
Clove QOil 98,67 b
Nutmeg Oil 97,33 b
Lemongrass Oil 93,33 b

Note: Values followed by the same letter in the same column show no significant difference at the 5% test level

Average of Survival Rate Catfish Juvenile After
Cultivated for 7 Days
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Fig. 2. Average of survival rate catfish juvenile after cultivated for 7 days
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The results of the F test analysis (Table 2) using
a level of 5% among the four treatments showed
significantly different results, meaning that there
were differences between the control treatment
to clove oil, nutmeg oil and lemongrass oil.
Further test results showed that the control
treatment with clove oil, lemongrass oil and
nutmeg oil were significantly different because
they had different notations. However, the
treatments for clove oil, lemongrass oil and
nutmeg oil were not significantly different
because they each had the same notation.

3.2 Induction Times

The induction time of clove oil resulted in the
fastest induction time with an average of 12.59
minutes, while nutmeg and lemongrass oil had
an average induction time of 30.05 minutes and
54.25 minutes. Clove oil anesthetic was the most
effective anesthetic because according to
Riesma et al. [14] induction time of less than 15
minutes is a good dose to faint fish and even
better if it is less than 3 minutes. The induction
times of catfish juveniles in each treatment was
presented in Fig. 3.

The duration of induction of each anesthetic oil
has different times for the catfish juveniles, this is
because each material contains different
essential oils. Eugenol from cloves has a
concentration of 70% -90% [17], myristicin from
nutmeg only has a concentration of 12% [18],
while citronellal, citronellol, and geraniol from
lemongrass add up to 50% concentration [19].
This causes clove anesthetic oil to have a shorter
induction time than nutmeg and lemongrass oil.

3.3 Recovery Times

Lemongrass oil treatment has a very short
recovery time of 3.22 minutes on average
compared to the other two treatments, clove oll
10.34 minutes and nutmeg oil 4.40 minutes.
Ongge [20] states that the entry of anesthetic
substances into the blood of fish juveniles will
cause the juveniles to become numb so that the
process of recovering faint takes a long time and
the duration of awareness was also influenced by
the length of packaging. The recovery times of
catfish juveniles in each treatment was presented
in Fig. 4.

Average of Induction Times Catfish

Juvenile
60 54.25

50
2
3 40
é 30.05
< 30
3
g0 12.59
"

0

Clove QOil Nutmeg Oil Lemongrass Oil
Treatments

Fig. 3. Average of induction times catfish juvenile

Table 2. Average of survival rate catfish juvenile after cultivated for 7 days

Dose(0,015 ml/L) Average SR(%) Notation
Control 10 a
Clove OiIl 87,33 b
Nutmeg Oil 81,33 b
Lemongrass Oil 85,33 b

Note: Values followed by the same letter in the same column show no significant difference at the 5% test level



Almumtaz et al.; AUFAR, 11(5): 1-10, 2021; Article no.AJFAR.65589

Table 3. Water quality before and after transportation

Treatment Temperature(°C) pH DO(mgl/L) Ammonia(mg/L)

ax ** a b a b a b
Control 22,6 24,6 7,03 7,01 6 1 0,03 0,14
Clove Oil 22,3 25,3 7,02 6,97 6 4,6 0,02 0,03
Nutmeg Oil 22,6 24,6 7,05 6,94 6 53 0,03 0,06
Lemongrass Oil 22,6 25 7,03 6,95 6 5,3 0,03 0,08
Eligibility According to Literature : 22°-30°(***) 6-8,5(***) >3mg/L" <0,1(***)

Note : *=Before Transportation; **=After Transportation; ***=National Standardization Agency [22]
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Average of Recovery Times Catfish Juvenile
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Fig. 4. Average of recovery times catfish juvenile

In the transportation process that uses the
fainting technique, the gills play an important role
in the fish awareness process because the
anesthetic substances that are present in the
fish's body are dissolved by placing them in
clean water and containing very high DO. During
the awareness process, water containing
sufficient DO will enter through the gills and then
enter the blood and will clean the remaining
anesthetic substances in the body of the fish and
will then discharged through fish feces [21]. Fish
recovery to normal movement and swimming
again took 10 minutes or less and no death was
found for 15 minutes after unloading if the fish
were anesthetized with the correct dose [14].

3.4 Water Quality
Water quality is the nature of water and the

content of living things, energy substances or
other components in water. Water quality is

expressed by three parameters, namely
biological parameters (presence of plankton,
bacteria and etc.), physical parameters

(temperature, turbidity, dissolved solids etc.), and
chemical parameters (pH, DO, ammonia etc.).
Water quality can indicate whether a water
source was polluted or not in a certain time by
comparing the water quality standards set.

The water quality of catfish juveniles in each
treatment was presented in Table 3.

According to the National Standardization
Agency [22], the optimal temperature for catfish
farming is 25°C — 30°C. The temperature on
transportation tends to be low between before

transportation and after transportation because
the time used for transportation of sangkuriang
catfish juveniles is in the morning. Low
temperatures can inhibit the metabolic rate of fish
because according to Putra [23] an increase in
temperature can cause an increase in the
metabolic rate.

The low pH after transportation is thought to be
due to the high activity of fish juveniles during the
anesthetic process. According to Irianto [24], the
decrease in water pH is caused by the amount of
CO, produced from a respiration of water
organisms, the reaction will tend to free H* so
that the water pH will decrease. Before the fish
faint because they are given anesthetic
treatment, the fish will tend to respire quickly.
With rapid respiration, a large amount of CO, is
produced and in this reaction, H" is released into
the water and makes the pH drop. The eligibility
of the pH value for catfish farming according to
the National Standardization Agency [22] is 6 -
8.5, while the data obtained in research are still
at the literature eligibilty.

In the average DO value after transportation
control treatment was quite small, 1 mg/ L, which
resulted in very high mortality of catfish juveniles
in this treatment. The control treatment did not
use anesthetic so that the fish kept breathing and
DO levels in the plastic packaging decreased.
According to the National Standardization
Agency [22] the DO value needed for catfish
farming must be more than 3 mg/L.

According to the National Standardization
Agency [22], the eligibility level of ammonia for
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the survival of catfish is <0.1 mg/L. Based on the
research that had been done, after five hours of
transportation the ammonia value tends to
increase. This is presumably because at the
beginning of the anesthetic process the
metabolism of fish juveniles tends to increase
due to adaptation to the new environment. The
product of fish juveniles metabolism is ammonia.
Ammonia value in this research is still
categorized as safe because its value is not
much different from the eligibility levelaccording
to the National Standardization Agency [22].

4. CONCLUSION

Differences in natural anesthetic materials have
no effect on the survival rate of catfish juveniles
during transportation. These three natural
anesthetic materials can be used to transport
sangkuriang catfish juveniles. However, based
on induction time, clove oil was the fastest to
faint catfish juveniles which was 12.59 minutes
and obtained a high survival rate both after
transportation and after 7 days of aquaculture
98.67% and 87.33% although slowly times for
recovery 10.34 minute.

CONSENT

As per international standard informed and
written participant consent has been collected
and preserved by the authors.

COMPETING INTEREST

Authors have declared that no competing

interests exist.

REFERENCES

1. Jamaluddin, Rochaeni, Armaeni Dwi.
Analisis Pendapatanu sahapembesaranik
anlelesangkuriang di bojongfarm
kabupatenbogor. Jakarta; 2015.

2. Junianto. Teknik penanganan Ikan.
Penebar Swadaya. Jakarta; 2003.

3. Suwetja IK, Pongoh J, Prabawa IG.
Pemanfaatan serbuk gergaji untuk

transportasi ikan mas hidup dalam wadah
styrofoam tanpa air. Lembaga Penelitian
dan Pengabdian kepada Masyarakat,
Universitas Sam Ratulangi. Manado; 2015.

4. Hoseini SM, Taheri Mirghaed A, Yousefi
M. Application of herbal anaesthetics in
aquaculture. Reviews in Aquaculture.
2019;11(3):550-564;

5. Supriyono E, Budiyanti B, Budiardi T.
Respon fisiologi benih ikan kerapu macan
Epinephelus fuscoguttatus  terhadap

10.

1.

12.

13.

14.

15.

16.

penggunaan  minyak sereh  dalam
transportasi tertutup dengan kepadatan
tinggi. llmu Kelautan: Indonesian Journal
of Marine Sciences. 2010;15(2):103-112.
Bayu A, Hastiadi H, Eka IR. Pengaruh
konsentrasi minyak cengkeh (Eugenia
aromatica) terhadap kelangsungan hidup
benih ikan patin siam (Pangasianodon
hypophthalmus) dalam transportasi sistem
tertutup. Jurnal Perikanan;2014.
Towaha J. Manfaat eugenol
dalam berbagai industri di
Perspektif. 2012;11(2):79-90.
Liunokas AB, Karwur FF. lIsolasi dan
identifikasi komponen kimia minyak asiri
daging buah dan fuli berdasarkan umur
buah pala (Myristica fragransHoutt).
Journal Biologi Tropis. 2020;20(1):69-7.
Munnawar K, Yuskarina, Prama H.
Efektifitas dosis minyak pala untuk
pemingsanan ikan nila (Oreochromis
niloticus) Selama Transportasi. Journal
Agrium. 2011;10(2):61-68.

Pirhonen J, Schreck CB. Effects of
anesthesia with MS-222, clove oil and
CO2 on feed intakend plasma cortisol in
steelhead trout (Oncorhynchus mykiss).
Aquaculture. 2002;62248:1- 8.

Effendie MI. Biologi perikanan. Yayasan
Pustaka Nusantara.162 him;1997.
Zonneveld N, Huisman EA, Boon JH.
Prinsip-prinsip budidaya ikan. PT
Gramedia Pustaka Utama;1991.

Khalil M, Yuskarina Y, Hartami P.
Efektifitas dosis minyak pala untuk
pemingsanan ikan nila (Oreochromis
niloticus) selama ftransportasi. Jurnal
Agrium Unimal. 2018;10(2):61-68.

Riesma BA, Hasan H, Raharjo EI.
Pengaruh konsentrasi minyak cengkeh
(Eugenia aromatica) terhadap
kelangsungan hidup benih ikan patin siam
(Pangasianodon hypophthalmus) dalam

cengkeh
Indonesia.

Transportasi Sistem Tertutup. Fakultas
Perikanan; 2016.

Maryani M, Efendi E, Utom DSC.
Efektivitas  ekstrak bunga kenanga
(Cananga odorata) sebagai bahan
anestesi pada transportasi benih nila

merah (Oreochromis sp.) tanpa media air
saintek perikanan. Indonesian Journal of

Fisheries Science and Technology.
2018;14(1):8-15.
Fujaya Y. Fisiologi ikan dasar

pengembangan teknik perikanan. Rineka
Cipta. Jakarta.2004;179:53-60.



17.

18.

19.

20.

Almumtaz et al.; AUFAR, 11(5): 1-10, 2021; Article no.AJFAR.65589

Sunarto S, Listyawati S. Aktivitas
antifungal ekstrak kasar daun dan bunga
cengkeh (Syzigium aromaticum L.) pada
pertumbuhan cendawan perusak kayu;
1999.

ISSN: 1411-321.

Rismunandar. Budidaya dan tata niaga
pala. Penebar Swadaya. Halaman 1, 81
dan 105. Jakarta;1992.

Sulaswatty A, Rusli, Sahaba M, Abimanyu
H, dan Tursiloadi S. Quo vadis minyak
serai wangi dan produk turunannya. LIPI
Press. Jakarta; 2014.

Ongge D. Studi penggunaan ekstrak biji
karet (Hevea  brasailiensisMuell.Arg)
sebagai bahan pemingsanan dalam
transportasi ikan mas gift (Oreochromis

21.

22.

23.

24,

sp.) hidup sistim kering. Institut Pertanian
Bogor; 2001.

Indra G, Setianto J, Being B. Pengaruh
konsentrasi minyak cengkeh (Eugenia
aromatica) terhadap kelulusan hidupbenih
ikan nila (Oreochromis niloticus) dalam
transportasi. Doctoral Dissertation.
Universitas Bengkulu; 2015.
Badan Standarisasi Nasional.
nasional indonesia produksi ikan nila
(Clarias sp.) bagian Ke-lll. Badan
Standarisasi Nasional. Jakarta; 2014.
Putra AN. Metabolisme basal pada ikan.

Standar

Jurnal Perikanan Dan Kelautan.
2015;5(2):57-65.
Irianto A. Patologi ikan teleostei.

Yogyakarta; 2005.

© 2021 Almumtaz et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/65589

10



