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ABSTRACT

The purpose of this study is to determine whether addition of herbal solutions can increase immunse response seen from the survival rate
of bonylip barb. The research methos used was a completely randomized design (CRD) with five treatments and three replications. The
treatments included the addition of herbs solution to the feed at concentrations of 0 mL/kg (A), 100 mL/kg (B), 200 mL/kg (C), 300 mL/kg
(D), and 400 mL/kg (E). The treatments was maintained for 21 days. Following that, fish were challenged with 10* CFU/m| Aeromonas
hydrophila. After that, survival was observed for 14 days. The parameters of this studied were mortality, survival rate, and water quality. The
data of survival rate were analyzed using ANOVA and followed by Duncan’s Multiple Range Test. Following that, a regression analysis was
performed with the addition of herbs solution with survival rate. Results showed that the highest SR were on treatment 38,33% (C), 31,67%
(B), 6,67% (E), 5,00% (A), 3,33% (D). The correlation value obtained from the regression analysis are R = 0,6167 or 61,67%. Addtion fish hebs
at 200 mL/kg was effective in maintaining the body resistance of bonylip barb that infected by A. hydrophila seen from survival rate of
38,33%.

The first page should be used only for Title/ Keyword/ Abstract section. The main paper will start from second page.

PREFACE

Bonylip barb (Osteochilus hasselti) is one of the endemic fish of Indonesia, especially in West Java area, which lives in freshwa-
ters. Bonylip barb has characteristics that are almost like goldfish because these fish are still in the same family as goldfish (Syamsuri
et al. 2017)1. Viewed from the aspect of environmental sustainability, commodities of fish can act as a dirt cleaner because it is in-
cluded in the group that eats plankton, periphyton, and aquatic plants (Subagja et al. 2007)2.

Development and sustainability of aquaculture often face obstacles, especially when there is an attack of disease, both infectious
and non-infectious. Many pathogenic attacks or infections cause disease caused by bacteria named Aeromonas hydrophila. This bac-
terium is very influential in freshwater fish farming and often causes disease outbreaks with a high mortality rate (80 — 100%) in a
short time (1 — 2 weeks) (Christy et al. 2019)3. Aeromonas hydrophila is a pathogenic bacterium that causes Motile Aeromonas Septi-
cemia (MAS), especially for freshwater fish species such as catfish, gouramy, catfish, tilapia, and goldfish which can cause disease
outbreaks (Sukandar 2018)4.

Disease control in fish can be done by giving ingredients that can increase the fish's body resistance by giving antibacterial or anti-
biotic substances. Continuous of using antibiotics will have an unfavorable impact, which can cause pathogen resistance to antibio-
tics. In addition, it can cause residues in fish so that it can be harmful for humans who consume (Wahjuningrum et al. 2010)5.

Several studies have been directed at the use of natural ingredients, both from plant and animal extracts, as well as microorgan-
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ism derivatives, to replace the role of chemicals used as immunostimulants (Kurniawan 2012)6. The use of natural ingredients that
are environmentally friendly, easy to obtain, cheaper, and have minimal side effects, among others, by adding polyherbal in the form
of herbs solution to the feed. Herbs solution or herbal supplements are a mixture of several herbal ingredients (Puspitasari 2017)7.
The composition in the herbs solution includes turmeric, ginger, javanese ginger, greter galingale, noni fruit, tropical almond leaves,
betel leaves and stems, molasses, and yeast. Based on research on the use of herbal ingredients that make up herbs solution, it is
known to have a good impact on the fish's immune system with active substances in the form of flavonoids, saponins, and triterpe-
noids (Harikrishnan et al. 2011)8.

This study aims to analyze and determine the optimal concentration of addtion herbs solution on feed to increase the body's re-
sistance of fish which is indicated by the survival rate.

Methodology

Research method used in present study were Completely Randomized Design (CRD) with 5 treatments and 3 replications. Treat-
ment A (control), treatment B (100 mL/kg), treatment C (200 mL/kg), treatment D (300 mL/kg) and E (400 mL/kg). Ingredients used in
the present study were herbs solution with the composition: turmeric, ginger, javanese ginger, greter galingale, noni, tropical almod
leaves, betel leaves and stems, molasses and yeast. Materials used for culture of Aeromonas hydrophila are Nutrient Agar, Nutrient
Brooth, Aeromonas hydrophila isolate, distilled water and 70% alcohol. The tools used for bacterial culture are ose needle, bunsen,
petri dish, 250 ml Erlenmeyer, hot plate, incubator shaker, test tube, falcon tube, laminar flow and magnetic stirrer. The tools used in
this research are aquarium, heater, aerator, pH meter, DO meter, 1 ml syringe. Herbs solution given treatment period is 21 days, after
which it was tested challenged with Aeromonas hydrophila at a density of 10° CFU / ml and the observed survival for 14 days.

Test fish used bonylip barb with a length of 5-7 cm. Each aquarium contains 20 fish. Preparation of the test feed was carried out by
weighing 3% of total fish weight, then mixed with herbs solution using a disposable syringe according to the treatment, then allowed
to stand for 12 hours. Feeding was carried out twice a day (08.00 and 16.00)

Research Parameters are :

- Survival Rate (Effendie 1997)°

SR = Nt 100%
"~ No X 0

Description:

SR = Fish Survival Rate (%)

Nt = Number of Fish that Live at the End of the Study

No = Number of Fish that Lived at the Beginning of the Study

- Regression Analysis

Quadratic regression analysis with the equation model, as follows:
Y =a+bx+cx?
Values of a, b and c are obtained using determination method with the equation model:
SY=an+b>X+ cZX3
SXY = asX? + c5X°
YXY =ayX® + Y X!

Optimum value obtained by the equation:

dy b
dx 2a
- Paramaters of water quality are as follow:
No Parameter Satuan Alat Ukur
1 Suhu °C Termometer
2 Dissolved Oxygen mgL'1 DO Meter
3 pH - pH Meter

Data of survival rate was analyzed for variance (F test) ANOVA at the 95% confidence level, if a significant difference was obtained
(P<0.05), the Duncan test was performed to determine differences between treatments. After that, the survival rate data with the
provision of fish herbal medicine were analyzed by regression to determine the correlation value. Water quality data were analyzed
descriptively.
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Result and Discussion
- Survival Rate
Observations of fish survival rate tests were conducted for 14 days after being challenged with A. hydrophila (Figure 1).
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Figure 1. Surivival Rate After Challenged Tests

Based on Figure 1 shows treatment A (control), D (300 mL/kg) and E (400 mL/kg) resulted in low survival, respectively 5.00%,
3.33% and 6.67%. This shows that treatment A that is not induced by immunostimulants in the form of herbal fish has a low sur-
vival rate. According to Hardi et al. (2017)10, tilapia that was not induced by immunostimulants had a high mortality rate against
Pseudomonas sp. (80%) and A. hydrophila (60%). However, treatments D and E that were given herbs solution showed a low sur-
vival rate. The low survival rate is thought to be the effect of higher saponin content compared to treatments B and C. The herbs
solution contains Terminalia cattapa L leaves which have secondary metabolites, one of which is saponins. According to Su and
Chen (2008)11, the application of saponins at a dose of 1 mg/L and 2 mg/L can increase the survival rate of vannamei shrimp, on
the other hand, excessive saponin administration causes stress symptoms and is followed by death. In addition, according to Ardu-
lanisa (2017)12, the decrease in survival rate along with the increase in the dose of noni fruit extract can be caused by the content
of saponins that have the potential to be toxic as well as antibacterial in Java barb.

Based on the results of Duncan's test at a significance level of 5%, treatments A, D and E were not significantly different, but
significantly different from treatments B and C, while treatments B and C were not significantly different. This can be seen from
treatments B (100 mL/kg) and C (200 mL/kg) which showed high survival compared to other treatments, namely 31.67% and
38.33%, respectively. This could be due to the administration of herbs solution as an immunostimulant that worked more effec-
tively than other treatments. The active ingredients contained in the herbs solution have compounds that function as antibacterial
and stimulants for the fish's immune system. It is known that the turmeric contained in the herbs solution has an active ingredient
in the form of curcumin. according to Yonar et al. (2019)13, feeding with 2% curcumin to rainbouw trout can increase the survival
rate by 76.67% after being infected with bacteria A. salmonicida. Low mortality rate on fish herbal medicine was caused by the ac-
tive compound curcumin producing cellular and humoral immune responses that allowed to reduce the mortality rate and defend
fish against infection of A. salmonicida. In addition to turmeric, there is ginger which is also contained in herbs solution which
show similar results. according to Talpur (2013)14, the administration of ginger at doses of 5 and 10 g/kg in the feed had a high
survival rate against infection Vibrio harveyi of 86.6% in white snapper (Lates calcarifer). In addition, Monteiro et al. (2021)15 ex-
plained that feed added with ginger was able to increase several non-specific immunities such as increasing total neutrophils in
leukocytes and phagocytic ability which play a role in protection against invading pathogens that attack the fish body.

From the description above, good feed utilization was shown by giving herbs solution with a concentration of 200 mL/kg which
had the highest survival value from other treatments, which was 38.33%. Treatment D (300 mL/kg) and E (400 mL/kg) showed a
decrease in survival rates. This is due to changes in the characteristics of the feed because of the addition of herbs solution, such
as clumping of feed that occurs. The feed clumps because the herbs solution in large quantities can soften and make the feed stick
to each other. This causes the feed to be difficult for fish to consume and tends to be on the edge of the rearing container.

Treatments B and C had a high survival rate compared to other treatments, but the value did not reach 50%. This can be caused
by the presence of secondary metabolites that have the potential to be toxic if in high and dilute concentrations. One of them is
the saponins contained in the leaves of ketapang and noni. According to Muharrama et al. (2015)"°, saponins are compounds that
are toxic to fish, especially in very dilute solutions and have a hemolytic activity that can damage red blood cells and can cause the
fish's respiratory process to be hampered. In addition, according to Rosmawaty (2016)17, high levels of saponin and alkaloid con-
centrations cause high mortality in fish.

- Regression Analysis of Herbs Solution on Survival Rate
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Regression analysis of the addition of herbs solution on survival was carried out to see the correlation value of the addition of
herbs solution to survival. In addition, regression analysis can also determine the optimal concentration of herbs solution to in-
crease the body's resistance to bonylip barb which is indicated by survival. The graph of the relationship between the addition of
herbs solution to the survival of the test fish can be seen in Figure 2.
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Figure 2. Correlation of Addition Herbs Solution on Feed to Survival Rate of Bonylip Barb

Based on the results of regression analysis, the relationship between two treatments shows a quadratic relationship with the
equationY = -0.0006x” + 0.2274x + 9.381. Also obtained the value of the relationship of determination (Rz) =0.3803 (Figure 2), af-
ter it obtained the value of correlation (R) = 0.6167, meaning that 61.67% of survival after challenge test is influenced by the addi-
tion of herbs fish in feed and 38.33% caused by other factors. Based on these equations obtained optimum concentration value
addition of fish on the feed herbs can improve the survival of the infected fish nilem A. hydrophila that is equal to 189.5 mL/kg.

- Water Quality Measurement
Observations of water quality were carried out for 21 days during the maintenance period of giving herbs solution in feed. The
results of observations of water quality during the maintenance period are presented in the following table.

Parameters of Water Qualit
Treatments (mL/kg) Quality

DO (mg/L) pH Temp (°C)

A (Control) 6,3-7,7 8,18-8,53 25,4-29,1

B (100) 5-7,9 8,22-8,45 25,3-28,5

C (200) 5,7-8 8,04-8,41 25,2-27,1

D (300) 5-7,9 8,18-8,47 25,5-29,3

E (400) 5,4-8 8,1-8,51 26,9-30

(11;:1Ii)’cy Standard*(Zoneveld >5mg/L 6,0-9,0 18 — 30°C

Based on Table, the measurement results of dissolved oxygen have an average value in the range of 5 — 8 mg/L, the average pH is
in the range of 8.04 — 8.53 and the average temperature range is 25.2 — 30 °C. Based on the results of measurements and observa-
tions of water quality during the study, giving herbs solution to feed did not adversely affect water quality. It can be seen from the
value of the range of water quality without giving herbs solution not much different from the average range. Water quality during the

maintenance period was in the optimal range and following with the quality standards based on Zoneveld (1991)18 for Cyprinidae fish
culture.

Conclusion

Based on the research, it can be concluded that:
1. Herbs solution at a concentration of 200 mL/kg of feed resulted in the highest survival (38.33%) after being infected with
Aeromonas hydrophila.
2. Based on regression analysis, 61.67% survival was influenced by the addition of herbs solution in the feed. The optimum
value of the addition of herbs solution that can increase the survival of bonylip barb is 189.5 mL/kg.
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