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ABSTRACT
The parasitic recrudescence goes about as a significant restricting component for pisciculture, where it
faces economical loss due to Aeromonashydrophila. It causes severe infections in fishes, which the
medicinal herbs play an alternative role to tackle this problem. The antibacterial activity and Minimum
Inhibitory Concentration (MIC) of the plant extracts such as (Acoruscalamus, Terminaliabellirica,
Murrayakoenigii, Areca catechu, and Illeciumverum) were evaluated against the fish pathogens such as
(Staphylococcus

aureus,

Escherichia

coli,

Streptococcus.

spp,

Klebsiellasp

and

specifically

Aeromonashydrophila). Using plants solvent andaqueous extracts, cold water extract of Terminaliabellirica
produced highest zone of inhibition inS.aureus. The methanol extract ofIlleciumverum produced high zone
of inhibition in bothAeromonashydrophila and S.aureus. The Synergistic effective ofTerminaliabellerica
and Illeciumverum showed maximum zones produced for Aeromonashydrophila (24mm).The Qualitative
phytochemical analysis of Terminaliabelliricashowed Flavonoid (17g), Crude fiber (0.03g), Ash (0.09g)
and Carbohydrate (0.97) and Illeciumverumshowed high Protein (0.37g) content in study. From the results,
it was interpreted that the selected plants can be used against the fish pathogens. The plants have rich
antibacterial activity so it was very useful for treating the fish diseases.
KEYWORDS : Fish parasites, antibiotics, medicinal herbs, MIC, phytochemical analysis.
INTRODUCTION
India is a rich wellspring of conventional herbs with over 500 recorded plant species many supplied with
expansive range antimicrobial properties [1]. The world merchandise for herbal medication, including
natural items and crude materials, has been evaluated to have a yearly development rate somewhere in the
range of 5 and 15% [2]. Hormones, antibacterial agents, nutrients and a few different synthetic compounds
have been tried as growth promoters, antibacterial and different purposes in marine culture [3]. As of late,
there is an expanding attention to decide the viability of herbs as a choice to treat bacterial diseases in
amphibian creatures [4]. A couple of herbs have been screened for their particular power like injury
mending [5]. Bacterial diseases are answerable for substantial death rate in both culture and wild fishes all
through the cosmos and the boundless majority of the causative microorganisms are normally occurring
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opportunistic pathogens that attack the tissue of a fish that has rendered powerless to contamination [6].
The secure bacterial strains could have a microbial obstruction because of the implementation of
antibacterial agents have the potential effects on human health because of the development of drugresistant bacteria organisms in animals drawn-out by the utilization of low-level antibiotics in animal feed
[7].
Aeromonashydrophila is recognized as a source of freshwater piscicultureglobally and is considered to be
anultimate issue, in being the causative organism of hemorrhagic septicemia and Epizootic Ulcerative
Syndrome (EUS) [8]. Staphylococcus aureus the utmost potent reasons for gastroenteritis around the
world, which is brought about by the ingestion of sustenance that contains involvedtoxins. The defilement
of fish could be the consequence of a blend of inappropriate and unsanitary dealing with, ill-advised
capacity, and cross pollution of water bodies [9, 10]. EnterotoxigenicEscherichia coli (ETEC) produce
toxins that cause diarrhea and often occur in people arriving in a country for the first time [11]. The
diarrhea is characterized mainly by dehydration and acidosis resulting from excessive loss of fluid and
electrolytes [11, 12]. Klebsiellasp have been foundin marine mammals from nonspecific abscess including
meningoencephalitis, and peritonitis [13].The present study aims to determine the efficacy of the aqueous
and ethanol decoctions and concoctions of Acoruscalamus, Terminaliabellirica, Murrayakoenigii, Areca
catechu, and Illeciumverum to act against the fish pathogens.
MATRIALS AND METHODS
Sampling and Microbial Examination
The samples from mucous membrane of fish, fish intestine, meat washed water were collected for the
source of bacterial contaminated region (Nile Tilapia).These samples were isolated for bacterial cultures
and were maintained in nutrient broth and slants.Serial dilutions of all the five different bacterial cultures
obtained were prepared in nutrient medium.
Identification of pathogens
The isolated pathogens were identified on the basis of Gram’s staining and biochemical characteristics and
results were identified with the help of Bergey’s Manual of systematic Bacteriology.
Antibiotic susceptibility test
The antibiotic susceptibility test of the isolated bacterial strains was performed using commercially
available antibiotics such as 5µg of Kanomycin, 10µg of Ampicillin, 15µg of Ofloxacin, 5µg of
Erythromycin, 25µg of Norfloxin. A suspension of each strain was swabbed uniformly on each agar plates.
Commercially available antibiotics discs were impregnated on the plates and it was incubated at 37ºC for
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24 hours. The antibacterial activity was measured by measuring the resulting zone of inhibition against the
microorganism. [14]
Agar well diffusion technique
The extract was tested for antibacterial activity by standard agar well-diffusion method against fish
pathogenic bacteria E.coli, Klebsiellasp, S.aureus, Streptococcus. spp, A.hydrophila. The pure cultures of
bacterial pathogens were sub cultured on nutrient broth; 20ml of nutrient agar were poured into petri plates.
Wells of 6mm diameter were made on nutrient agar using gel puncture. Culture was uniformly inoculated
using sterile cotton swabs, and then 50µl and 100µl of plant extract solution was loaded into the wells.
After incubation at 37ºC for 24 hours, the different levels of zone of inhibition were measured. [15]
Minimum inhibition concentration (MIC)
Minimum inhibition concentration was done for the extract of Illiciumverum, Terminalliabellerica,
Acoruscalamus, Areca catechu andMurrayakoenigi where it can show the bactericidal and bacteriostatic
effect. In micro titer plate wells 100µl (500mg/ml) of stock (aqueous and methanol extract) was added.
50µl of distilled water was added to rows 2-12. Two fold serial dilutions were performed by using a
multichannel pipette.Double strength nutrient broth 40µl and bacterial culture 10µl was added to all the
wells in separate column. The plates were covered with a plastic cover (to prevent dehydration) and
incubated at 37ºC overnight. The bacterial growth was determined using 2,3,5 Tri Phenyl Tetrazolium
Chloride Red 40µl (0.02mg/ml). The minimum inhibitory concentration (MIC) of the isolates was taken as
the lowest concentration of the antibiotic of which the bacterial tested did not show visible growth. [16]
Qualitative Phytochemical Analysis [17]
Alkaloids: Aqueous rhizome extract (50mg) was stirred with dilute hydrochloric acid. The filtrate was then
tested for Mayer’s test, Wagner’s test and Dragendroff’s test.
Flavonoids:Sodium hydroxide test andcon H 2SO4test detectsthe presence of flavonoids.
Saponins:Foam test in the rhizome sample.
Tannins:The phenol compounds were detected by Ferric chloride test, Gelatin test and Lead acetate test.
Glycosides:1ml of conc. Sulphuric acid was taken in a test tube then 5ml of extract and 2 ml of Glacial
acetic acid with 1 drop of ferric chloride was added. Reaction shows formation of blue color.
Steroids:Two ml of acetic anhydride was added to 0.5g of aqueous rhizome extract with 2ml H2SO4. The
change of color violet to blue/green determinessteroids.
Terpenoids:Salkowski test was applied for determination of terpenoids in which formation of a reddish
brown coloration of the interface was taken as positive sign for the presence of terpenoids
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Fixed Oil, Fats: Spot test and Saponification test.
Phytosterols: The presence of phytosterols was detected by Libermann-Burchard’s test and Salkowski
reaction.
Phlobatannins: An aqueous extract of the rhizome sample was boiled with 1 percent aqueous hydrochloric
acid. Sedimentation of a red precipitate was taken as confirmation for the presence of phlabatannins.
Quantitative Estimation of Phytochemical
Estimation of Protein
100mg of plant (dried powder)homoginised with 10 ml of 20 percent trichloroacetic acid.Then homogenate
and centrifuged for 15 min at 6000 rpm. Then the supernatant was discarded. To the pellet, 5ml of 0.2N
NaOH was added and centrifuged for 5 min. The supernatant was served and made up to 10ml of 0.2 N
NaOH. This extract was used for protein estimation. Taken 0.3 ml sample from the extraction. Added
0.3ml 2N NaOH, mixed thoroughly, and then Kept in a water bath for 10 minutes. After boiling for 10
minutes, cooled at room temperature. Then added 3ml of complex reagent and wait for 10min. Added
0.3ml of Folin phenol reagent and the mixture was kept in dark for 30 minutes. The sample was read at
660nm in a UV spectrophotometer. Standard graph was drawn by plotting the concentration BSA on x axis
and optical density on Y axis. From the graph the amount of protein presented in the sample was
calculated. [18]
Estimation of Carbohydrates
Carbohydrates are broken to simple sugars using dilute hydrochloric acid. In hot acidic medium glucose is
dessicated to hydroxymethyl furfural. They react withanthrone and form a colored product (green) with an
absorption maximum at 630nm. 1.0 g ofweighed sample taken into boiling tubes and hydrolyzed by
keeping them in boiling water bath for 30minutes to 1 hr with 5ml of 2.5 N HCL. The solution is kept at
room temperature for cooling and neutralized with soiled sodium carbonate until it ceases the
effervescence. Make upto 100mlvolume and centrifuge. Collected the supernatants and 0.5ml and 1.0 ml
aliquots were taken for analysis. 4ml of 0.2% anthrone reagent is added to each test tube and then it is
heated in a boiling water bath for 10minutes. Test tubes are cooled to room temperature; the green to dark
green coloration will appear on heating the samples. The optical density (OD) value of the colored
solutions is then measured through 630nm wavelength in a colorimeter against blank. Standard graph was
drawn by plotting the concentration of Glucose on X axis and optical density on Y axis. From the graph the
amount of carbohydrate present in the sample was calculated.[19]
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Estimation of Crude Fibre
5g of each plant(powder) were taken. 200ml of H2SO4(1.25% )were heated for 30 min and filtered with a
Buchner Funnel. The remnant was washed with distilled water until it was acid free. 200ml of 1.25%
NaOH was used to boil the remnant 30 min; it was filtered and washed several times with distilled water
until it was alkaline free. It was then swilled once with 10% HCL and twice with ethanol. Finally it was
swilled with petroleum ether three times. The Remnant was peel in a cruciable and dried at 105ºC in an
oven overnight. After cooling indesiccators, it was ignited in a Muffle Furnance at 550ºC for 90 min to
obtain the weight of the ash. [19]
Estimation of Ash
This was done using the methanol of A.O.A.C (1990). The total ash content of a substance is the
percentage of inorganic remnant remaining after the organic matter has been ignited. The pulverized
samples (2g) was placed in a crucible and ignited for 6 hours in a muffle furnance at 550ºC. It was then
cooled indesiccators and weighed at room temperature to get weight of the ash. [20]
Estimation of Flavonoid
10g of the plant sample was deracinated repeatedly with 100ml of 80% aqueous methanol at room
temperature. The entire solution was filtered through Whatman filter paper No.42 (125mm). The filtrate
was later transferred into a crucible and vaporized into dryness over a water bath and weighed to a constant
weight. [21]
Preparation of Fish Feed
Equal proportions of Taiyo HI-RED fish food containing -wheat flour, coconut oil cake, soybean powder,
rice flour, vitamins, minerals and Illeciumverum, Terminaliabellerica powder in the ratio of 10:1:1 was
used as fish feed. These substances were mixed thoroughly with Hot water. Pellets where prepared by
using domestic appliances with 0.5mm diameter it was dried as a small pellet by keeping in the sun.
Control was prepared with only feed (without plant powder).
RESULTS
Sampling and Microbial Examination
Biochemical Characteristics:
There are 5 bacterial isolates were collected from HemorrhagicSepticemia, Ulcer Disease, Red-Sore
disease infected fishes. The strains were isolated from the gills, head, and intestine portion of the fishes.
The isolated potential strains were identified by biochemical test following the method of Bergey’s manual
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and they were identified as Aeromonashydrophila, S.aureus, Streptococcus. spp, Klebsiella, E.coli.
Antibiotic Susceptibility Test
(Table 1, Figure 3) illustrated the antibiotic sensitivity test against selected pathogens. From the results that
we concluded the Erythromycin produced maximum zone against Klebsiella (40mm) and the minimum
zone was obtained in kanamycin against E.coli(14mm). S.aureuswas highly resistant to all the antibiotics
[14].
Table 1: Zone of Inhibition (mm) of various antibiotics against the test strains
S.No

Antibiotics

A.hydrophila

S.aureus

Streptococcus. spp

E.coli

Klebsiellasp

1.

Ampicillin(10µg)

R

R

R

R

35mm

2.

Kanamycin(5µg)

15mm

R

17mm

14mm

33mm

3.

Ofloxacin(15µg)

28mm

R

27mm

R

30mm

4.

Erythromycin(5µg)

R

R

R

R

40mm

5.

Norfloxin (25µg)

28mm

R

23mm

R

34mm

‘R’ : Indicates Resistance, ‘mm’ : Indicates milli meter
Antibacterial Activity Test
Antibacterial activity test of plants source from Illeciumverum- dried fruit,Terminaliabellerica -Seeds,
Acoruscalamus -dried stem, Areca catechu -Seeds, Murrayakoenigi -Leaves were studied. (Figure 4)[15].
Yield of Plant Extract:
The maximal yield in Hot water extract of Terminaliabellerica is 1.57g .Table 2
Table 2: Yield of Plant Extracts

Hot water
S.No

Cold water

Methanol

Plant name
g/mg

% of
yield

g/mg

% of yield

g/mg

% of
yield

1.

Acoruscalamus

0.94g

18.8

1.79g

35.8

1.56g

31.3

2.

Areca catechu

1.31g

26.2

1.43g

28.6

0.98g

19.0

3.

Illeciumverum

0.73g

14.6

0.64g

12.8

1.31g

26.2

4.

Murrayakoenigi

1.51g

30.2

1.79g

35.8

1.78g

35.7
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1.31g

26.2

0.73g

14.6

‘g’ – Indicates gram
Antibacterial Activity of Terminaliabellerica
(Graph1)explained theAntibacterial activity of cold water extract of Terminaliabellerica.The highest zone
was observed at 26mm for E.coli and lowest -zone was found at 20mm forS. spp.The hot water of
Terminaliabellericahasextent sensitivity to E.coli(34mm) and least to S.aureus(20mm).
Antibacterial Activity of Illeciumverum
(Graph 2)illustrated inhibitory effect of Illeciumverumagainst selected pathogens. The highest zone of
inhibition was observed for cold water extract against Streptococcus. spp(19mm) and lowest zone obtained
againstE.coli(39mm).
Antibacterial Activity of Murrayakoenigii:
(Graph 3, 4,5)showed the Antibacterial activity of Murryakoenigi,Areca catechu and Acoruscalamus.All
these plants produced only lowest zones against selected pathogens.
MIC for Medicinal plants:
(Figure 5) exhibited the Minimum Inhibitory Concentration of cold water extract and hot water extract of
selected plants. From the results (Acoruscalamus) that we conclude 50µl concentration inhibits the
bacterial growth. The cold and hot water extract of Areca catechu showed effective inhibitory effect
against three pathogens at 3.12µlconcentration (Aeromonashydrophila, Klebsiella, E.coli). Both the cold
water and hot water extract of Illeciumverum has higher inhibitory effect against Aeromonashydrophila,
Streptococcus. spp(6.25µl). Murrayakoenigii was active at 50µl concentration against pathogens [16].

MIC for Illiciumverum:
The antibacterial activity and MIC results, among all the plant extracts, Terminaliabellerica and
Illeciumverum showed best activity against selected pathogens. So both the plants were choosen for further
study.
Qualitative Phytochemical for Illeciumverumand Terminaliabellerica:
Table 3, 4 and figure 6 expressed the Qualitative Phytochemical screening for the selected species.
Alkaloids, Flavonoids and Tannins were present in both the Hot and cold water extract of both plants.
Phytosterols, oil and fats and terpenoids were absent in Hot and cold water extract of both plants[17]
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Table 3: Qualitative Phytochemical Analysis: ‘-‘ Absence, ‘+’ Presence
S.No

Parameters

Terminaliabellirica
Cold water extract

Hot water extract

1.

Alkaloid

+

+

2.

Flavanoid

+

+

3.

Saponin

-

-

4.

Tannin

+

+

5.

Glycosides

+

+

6.

Steroids

+

-

7.

Terpenoids

-

-

8.

Oil and Fat

-

-

9.

Phytostreols

-

-

10.

Phylobatanin

-

+

Table 4: Qualitative Phytochemical Analysis: ‘-‘ Absence,
S.No
1.
2.
3.
4.
5.
6.
7.
8.
9.

Parameters
Alkaloid
Flavanoid
Saponins
Tannin
Glycosides
Steroids
Terpenoids
Oil and Fat
Phytostreols

Illeciumverum
Hot water extract
Cold water extract
+
+
+
+
+
+
+
+
+
-

10.
Phylobatannin
Table 5: Quantitative Phytochemical Analysis:
S.No

Parameters

1.

‘+’ Presence

-

+

Medicinal plants
Illeciumverum

Terminaliabellirica

Flavanoid

6g

17g

2.

Crude fibre Ash

0.02g

0.03g

3.

Ash weight

0.08g

0.09g

4.

Carbohydrate

0.63

0.97
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0.37

0.25

Table 6: Synergistic effect of Illeciumverumand Terminaliabellirica against Fish Pathogens
‘mm’ – Indicates millimeter
S.No

Isolates (Zone Of Inhibition)

Medicinal
Plants

1.

Illeciumverum

2.

Terminaliabellirica

3.

Illecium

A.Hydrophila

Klebsiella

20mm

20mm

21mm

24mm

verum+Terminalia

S.aureus

Streptococcus.
spp

E.coli

15mm

13mm

20mm

15mm

11mm

12mm

18mm

21mm

18mm

17mm

22mm

bellerica

Quantitative Phytochemical for Illeciumverumand Terminaliabellerica:
Table 5 expressed the Quanitative Phytochemical analysis ofIlleciumverum and Terminaliabellerica. The
crude fiber, ash, Flavonoids, Carbohydrate and Proteins were tested by using plant powders. From the
analysisTerminaliabellerica have high quantity (except protein) compared to Illeciumverum [18, 19, and
20]
Synergistic effect of Terminaliabellerica and Illiciumverum:
Table 6 illustrated the Synergistic effect of Terminaliabellerica and Illiciumverum at the ratio of 1:1. The
antibacterial activity clearly exhibited the synergism of both plants showed best zones against selected
pathogens. 24mm, 21mm, 18mm, 17mm and 22mm for A.Hydrophila, Klebsiella, S.aureus, Streptococcus.
sppand E.colirespectively [21].

Fish Feed Conversion:
Fish feed was prepared by adding equal proportions of Taiyo HI-RED fish food containing wheat flour,
coconut oil cake, soyabean powder, rice flour, vitamins, minerals and Illeciumverum, Terminaliabellerica
powder in the ratio of 10:1:1. These substances were mixed thoroughly with Hot water. Pellets where
prepared by using domestic appliances with 0.5mm diameter it was dried as a small pellet by keeping in the
sun. Feed alone is kept as- control. (Figure 7)
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Figure 1(a,b) bacteria infected fish

(a) Antibiotic susceptibility test for

(b) Antibiotic susceptibility test for

Streptococcus. spp

Aeromonashydrophila

(a) Zone of Inhibition of cold water
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(b) Zone of inhibition of hot water
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(c) Zone of inhibition of methanol extract
Figure 4(a,b,c) Antibacterial Activity of Medcinal plants against selected fish pathogaens
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Figure 6 Phytochemical Quantitative analysis

of Terminalia bellerica

Zone of Inhibition

FIGURE 7: Medicinal Fish feed.
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Graph 1: Antibacterial Activity Of Terminalia bellirica against Fish
pathogens

Terminalia bellirica Hot
Terminalia bellirica Cold
Terminalia bellirica Methanol

Fish pathogen
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Graph 2: Antibacterial Activity of Illecium verum against selected
pathogens

40
30
Illecium verum Hot

20
10

Illecium verum Cold

0

Illecium verum Methanol
Fish pathogen

Zone of Inhibition

Graph 3: Antibacterial Activity Of Murraya koenigi against selected
fish pathogen
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5
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Murraya koenigi Hot
Murraya koenigi Cold
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Fish pathogen

Zone of Inhibition

Graph 4: Antibacterial Activity Of aginst Areca catechu selected Fish
pathogens
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Areca catechu Hot
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5

Areca catechu Cold
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E.coli
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A.hydrophila

S.aureus

Klebsiella
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Volume XI, Issue XII, December/2020

Page No:132

Zone of Inhibition

WAFFEN-UND KOSTUMKUNDE JOURNAL

25
20
15
10
5
0

ISSN NO: 0042-9945

Graph 5: Antibacterial Activity Of against Acorus calamus selected
Fish pathogens

Acorus calamus Hot
E.coli

S.coccus

A.hydrophila

S.aureus

Klebsiella

Fish pathogen

DISCUSSION
The parasitic flare-up acts are a significant constraining variable for aquaculture organizations. Detailed
that each Tilapia fish (Oreochromisniloticus) rose by fish rearers [22]. The heavy disease of Trichodina sp.
in little fish has caused tremendous monetary misfortunes. Contaminated fish are lazy, produce extreme
bodily fluid and become off-feed in the long run, coming about into impressive passings. There is presently
a quickly developing interest for screening anti-parasitic substances from plants to supplant synthetic and
anti-toxin options [23]. Capacity of herbs to hinder movement of microscopic organisms having potential
interest as fish pathogens has been archived. Heavy anti-infection agents in aquaculture ought to be
decreased and supplanted with elective procedures in fish ailments to keep away from the development of
anti-microbial resistance in pathogenic and natural microscopic organisms [24]. The phytochemicals, e.g.,
tannins, alkaloids and flavonoids present in the therapeutic plants have been found in vitro to have
antimicrobial properties. Huge numbers of the flavors and herbs have been esteemed for their antimicrobial
impacts and therapeutic powers notwithstanding their flavor and scent characteristics. As of late, inquire
about has been started to assess the attainability of utilizing natural drugs in fish illness the board.
Additionally, the bacterial contaminations are viewed as the significant reason for mortality in aquaculture
and in the ongoing years, restorative plants and their items assume noteworthy job in fish culture [25].
CONCLUSION
The corroborative reports of our studies indicate herbal medicine in fish health management and curing of
disease proves to be prompt alternate. Advanced studies regarding their medicinal impacts help in
standardizing their dosage and also in improving the herbal combinations.
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