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Abstract:- This study aimed to investigate the
antimicrobial activity of Syzygium aromaticum,
Lavandula augustifolia, Zingiber officinale and Allium
sativum essential oils and also powders of Emblica
officinalis and Triphala (Emblica officinalis, Terminalia
bellerica and Terminalia chebula) against Aeromonas spp
isolates from Labeo rohita commonly known as Rohu.
Essential oils were obtained from Khadi India
manufacturers and powders from Khadi Natural
manufacturers. The antimicrobial activity of the oils was
assessed using the disc diffusion assay and the minimum
inhibitory concentration was calculated using the simple
broth dilution method. Syzygium aromaticum, Lavandula
augustifolia,  Zingiber  officinale, Allium sativum,
Emblica officinalis powder, and Triphala powder had
MIC values of 500, 500, 350, 25 pg/ml, 5, and 10 mg/ml,
respectively. All substances had antibacterial property
against Aeromonas hydrophila. Syzygium aromaticum
was found to be most susceptible and Triphala powder
was least susceptible according to the Disc diffusion
method. These products can be used as complementary
therapeutic and prophylactic agents against this
pathogen, with antimicrobial or immunostimulant
properties. However, further research is needed to
determine the safety and efficacy of these substances in
vivo and their interactions with this bacterium.

Keywords:-  Phytotherapy; Disc  Diffusion  Method,;
Aeromonas Hydrophila; Motile Aeromonas Septicemia
(MAS); Clove Qil, Ayurvedic Powder.

I INTRODUCTION

Aeromonas hydrophila is a motile, Gram-negative,
coccobacilli rod that ranges in size from one to three meters,
does not produce spores, and have rounded ends. Sludge,
rivers, algae, seagrasses, polluted drinking water, and
foodstuffs are just a few of the aquatic and ecological habitats
where  Aeromonas species has been found [1,2].
Gastroenteritis, septicemia, and necrotizing fasciitis are the
three most common conditions caused by the freshwater,
facultatively anaerobic, chemo-organoheterotrophic bacteria
Aeromonas hydrophila in fish, amphibians, reptiles, birds, and
mammals. [[3],[4].[5],[6]]. An infection with A. hydrophila is
a zoonotic illness, meaning that it may spread from animals to
people and vice versa [7]. These infections can be brought on
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by stressful situations such as a shortage of space low
dissolved oxygen, greater organic content, trauma to the body,
climate fluctuations, and manufacturing industries pollution
[8,9].

A. hydrophila can be characterized as a primary or
secondary pathogen [10,11]. A pathogen is considered a
primary pathogen when it attacks stressed fish and does so on
its own. It is often discovered as a secondary invader [12].
Secondary pathogens depend upon primary infection for
transmission since they have a restricted capacity to attack.
Usually regarded as a secondary pathogen, A. hydrophila
infects fish that have already been subjected to another illness
[13]. A. hydrophila can also infect fish when they are stressed
or in combination with other diseases [14]. It is regarded as a
reliable indicator of a contaminated or stressed aquatic
environment [15]. The phrase “opportunistic pathogen”
denotes the fact that the bacterium always can spread illness
[13].

In the field of medicine, phytotherapy, conventional
techniques are prioritized above advanced therapies. It heavily
relies on understanding and using medicinal herbalism. Even
though the aquaculture sector has only just started employing
phytotherapy, it is progressively coming to be seen as a viable
alternative to synthetic medications [16]. The word for this
eco-friendly and sustainable application is phytotherapy,
sometimes known as herbalism. The use of medicinal herbs in
aquaculture has drawn considerable interest from all around
the world and is currently the subject of in-depth scientific
research.[17,18]. For thousands of years, medicinal plants
have been used in traditional medicine all across the world.

These plants have a wide variety of qualities that are
appetite-stimulating, growth-promoting, antibacterial,
immunostimulant, anti-inflammatory, antistress, and anti-
cancer. They do not appear to have any negative side effects,
in contrast to therapies like chemotherapy. Additionally, they
play an integral part in the creation of rural, economically
viable neighborhoods and are easily accessible, cost-effective,
and biocompatible. [19].

This study aimed to explore the unexplored common
drugs of the herbal formulations of Ayurvedic and Essential
oils and to examine the effect of these formulations against
the growth of the bacterium.
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1. MATERIAL AND METHODS

A. hydrophila strain ATCC-49140 were used throughout
this study. ATCC-49140 was originally obtained from the
from the gills of Rohu fish (Labeo rohito) with clinical
symptoms of Motile Aeromonad Septicemia (MAS) which is
characterized by Systemic infections and septicemia, or the
presence of germs in the bloodstream. Fishes can acquire
bacteria through wounds, their gills, or their digestive systems
[20]. This strain was confirmed by positive catalase and
oxidase test.

A. Preparation of samples

Essential oils (Clove oil, Lavender oil, Ginger oil and
Garlic  oil) were obtained from were obtained from Khadi
Natural manufacturers. Suitable dilutions of the oils were
prepared in 99.7 percent filter-sterilized ethanol. Ayurvedic
powders (Amla powder and Triphala powder) were obtained
from Khadi Natural manufacturers. Suitable dilutions of the
Powders were prepared in Distilled water.

B. Bacterial growth inhibition test of herbal formulations
(Essential oils and Powders) by the disk diffusion method and
Minimum inhibitory concentration

The tested strain was plated on nutritional medium and
cultured for 24 hours at 25°C. Following that, distilled water
was added to the microorganism suspensions, and the
turbidity was adjusted to meet the 0.5 McFarland criterion.
400 pl of standardized bacterial inoculum (108 CFU ml-1)
were added to nutrient agar plates, which were then dispersed
using sterile swabs. Each of the culture plates was covered
with sterile filter paper discs that had been impregnated with
formulations 15 minutes after the bacteria solution had been
deposited. The Kirby-Bauer disc diffusion susceptibility test
methodology was used to conduct the antimicrobial
susceptibility testing on Nutrient agar[21]. In each
experiment, a disc immersed with sterile ethanol served as
the negative control. The diameters of the control and
standard susceptibility discs were compared to those of the
millimeter-sized inhibitory zones. The existence of inhibitory
zones around the well-indicated activity. Three repetitions of
each test were performed, and then the average antimicrobial
activity values were computed. To determine whether
bacteria were susceptible to or resistant to the tested
phytochemicals, the zone diameter criteria listed below were
used: 15 mm is considered Susceptible (S), 11-14 mm is
Intermediate (1), and 10 mm is Resistant (R) [22].
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Using the broth dilution technique, microbial cultures
were made by suspending two to three isolated colonies from
a grown-up petri dish in 50 ml of LB broth. After 24 hours,
the suspension was diluted using the 0.5 Mc Farland standard
to obtain the final inoculum population (5x10° CFU/mI).
Each test sample was then serially diluted in test tubes using
LB broth and known stock solutions, with each tube
receiving an identical amount of bacterial inoculum ,i.e., 1 ml
and a total of 10 ml of solution in the test tube, made up of 9
ml of serially diluted samples of ayurvedic powders and
essential oils. The MIC value was established as the lowest
chemical concentration that stopped apparent bacterial
growth in the medium, as shown by the lack of turbidity.

I1l.  RESULTS AND DISCUSSION

Table 1 displays the information on the formulations’
antibacterial potential. Table 1 compares the types of
susceptibility for the disc diffusion technique, including
susceptible, moderate, and resistant. The results indicated that
the A. hydrophila (400 pl of standardized inoculum) revealed
high susceptibility to essential oils of Syzygium aromaticum,
Zingiber officinale, and Lavandula augustifolia. Intermediate
susceptibility to Emblica officinalis solution herbal
formulations, Allium sativum, Triphala (Emblica officinalis,
Terminalia bellerica, and Terminalia chebula) solution. There
was no resistance found against any of the herbal
formulations.

For MIC, Emblica officinalis (Amla) and Triphala
powders were found to have significant antibacterial
properties against Aeromonas hydrophila at concentrations of
5 mg/ml and 10 mg/ml, respectively as presented in Table 3.
These results suggest that these natural remedies could be
used as an alternative to traditional antibiotics, which can
adversely affect human health and contribute to the
development of antibiotic- resistant bacteria. Further research
is needed to evaluate their efficacy in treating microbial
infections in vivo. Similarly, Syzygium aromaticum (clove) oil
was found to be a potential natural substitute for conventional
antibiotics in the treatment of Aeromonas hydrophila
infections, with a MIC value of 500 pg/ml. Lavandula
augustifolia (Lavender) oil was also found to be effective
against this bacterium, with a MIC value of 500ug/ml.
Zingiber officinale (Ginger) oil showed promising results,
with a MIC value of 350 pg/ml against Aeromonas
hydrophila. Allium sativum (Garlic) oil was also found to have
potential antibacterial properties against Aeromonas
hydrophila, with a MIC value of 25 pg/ml as presented in
Table 2.
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A. Tables

TABLE I.
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SUSCEPTIBILITY OR RESISTANCE OF A. HYDROPHILA AGAINST ESSENTIAL OILS AND AYURVEDIC POWDERS

OBTAINED FROM MARKET

SUSCEPTIBILITY OR RESISTANCE OF A. HYDROPHILA

OI1LS AND POWDERS

SUSCEPTIBLE (S) >15 MM

INTERMEDIATE (1) =11-14 MM | RESISTANT (R) <10 MM

SyzyGluMm AROMATICUM OIL +

ZINGIBER OFFICINALE OIL +

LAVANDULA AUGUSTIFOLIA OIL +
ALLIUM SATIVUM OIL +
EMBLICA OFFICINALIS POWDER +
TRIPHALA (EMBLICA OFFICINALIS, +

TERMINALIA BELLERICA AND
TERMINALIA CHEBULA) POWDER

TABLE II.

EFFECT OF DIFFERENT CONCENTRATIONS OF ESSENTIAL OILS AGAINST A. HYDROPHILA

A. HYDROPHILA INITIAL POPULATION ( 10 CFU mML™)

Concentration of essential CLoveE OIL LAVENDER OIL GARLIC OIL GINGER OIL
OI1LS-IN (pG/ML)
10 ND ND + ND
25 ND ND - ND
50 ND ND - +
100 + + - ND
200 ND ND ND +
250 + + ND ND
350 ND ND ND -
500 - - ND -
750 - - ND ND
TABLE 1Il. EFFECT OF DIFFERENT CONCENTRATIONS OF AYURVEDIC POWDERS AGAINST A. HYDROPHILA
A. HYDROPHILA INITIAL POPULATION ( 108 CFU ML)
Concentration of Ayurvedic AMLA TRIPHALA
POWDERS IN (MG/ML)

1 + ND

5 - +

10 - -

15 - -

20 ND -

25 ND ND

NOTE:

+ : Visible Growth
- : Growth inhibited
ND : Not done

IV. CONCLUSION

The overuse of antibiotics and other synthetic drugs
causes the emergence of antibiotic- resistant strains and the
accumulation of drug residues in fish tissues that are afflicted
with infectious diseases like Motile Aeromonas Septicemia
(MAS) and in the water, which may be hazardous for the
environment and harmful to consumers. Medicinal plant-
derived products appear to be a practical tool for enhancing
growth, survival, health status, innate and immunological
responses, as well as disease caused by A. hydrophila
species, in addition to vaccination and conventional
treatments. This is because powerful bioactive chemicals are
readily available. These are also easily accessible, quite
affordable, and nontoxic[23].
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The most effective compounds/metabolites that could
be used to control the infections caused by A. hydrophila in
both  humans and all aquaculture species require further
study in order to determine the ideal administration doses and
timings as well as to separate, characterize, and quantify the
bioactive compounds found in plants and phytoextracts[23].

ACKNOWLEDGMENT

The authors are grateful to the management of the Amity
Institute of Biotechnology, Amity University to provide the
lab facility and Dr. Shail Pragya Singh for her guidance
during the tenure of this research work.

WWW.ijisrt.com 1688



http://www.ijisrt.com/

Volume 8, Issue 7, July — 2023

[1].

2.

[3].

[4].

[5].

[6].

[7]1.

[8].

9.

[10].

[11].

[12].

[13].

NISRT23JUL2203

REFERENCES

F. Matyar, A. Kaya, S. Dingcer (2007)
Distribution and antibacterial drug resis- tance of
Aeromonas spp. from fresh and brackish waters in
Southern Turkey Ann. Microbiol., 57 (3) , pp.
443-447, 10.1007/BF03175087
A.J. Martinez-Murcia, M.J. Saavedra, V.R. Mota et
al (2008) Aeromonas aquar- iorum sp. nov.,
isolated from aquaria of ornamental fish Int. J.
Syst. Evol. Microbiol., 58 (5), pp. 1169-1175,
10.1099/ijs.0.65352-0
R.C. Cipriano, G.L. Bullock, S.W.
(1984) Aeromonas Hydrophila and Motile
Aeromonad Septicemias of Fish
https://digitalcommons.unl.edu/usfwspubs/134
M.J. Figueras, M.J. Aldea, N. Fern“andez
et al (2007) Aeromonas hemolytic uremic
syndrome. A case and a review of the literature
10.1016/j.diagmicrobio.2006.11.023
M.J.M. Torres, J.M. Peterson, S.E. Wolf (2021)
Detection of infection and sepsis in burns Surg.
Infect., 22 (1) , pp. 20-27
J.M. Janda, S.L. Abbott (2010) The genus
Aeromonas: taxonomy, pathogenicity and infection
Clin. Microbiol. Rev., 23 (1) , pp. 35-73,
10.1128/CMR.00039-09
H. Daskalov (2006) The importance of Aeromonas
hydrophila in food safety Food Control, 17 (6), pp.
474-483, 10.1016/j.foodcont.2005.02.009
J.H. Pippy, G.M. Hare(1969) Relationship of river
pollution to bacterial infection in salmon (Salmo
salar) and suckers (Catostomus commersoni) Trans.
Am. Fish. Soc.,98 (4) , pp. 685-690 10.1577/1548-
8659(1969)98[685:RORPTB]2.0.CO;2
E.B. Shotts, J.L. Gaines, L. Martin et al (1972)
Aeromonas-induced deaths among fish and reptiles
in a eutrophic inland lake J. Am. Vet. Med. Assoc.,
161 (6), pp. 603-607
R. Shome, B.R. Shome(1999) A typical chronic
form of Aeromonas hydrophila infection in Indian
major carp, Catla catla, from Andaman Curr. Sci.,
76 (9), pp. 1188-1190
N. Thampuran, P.K. Surendran, M.K. Mukundan
et al Bacteriological studies on fish affected by
epizootic ulcerative syndrome (EUS) in Kerala,
India Asian Fish Sci.,, 8 (2), pp. 103-111,
10.33997/j.afs.1995.8.2.001
R. Harikrishnan, C. Balasundaram (2005) Modern
trends in Aeromonas hydrophila disease management
with fish Rev. Fish. Sci.,, 13 (4), pp. 281-320,
10.1080/10641260500320845
S.F. Snieszko (1974) The effects of environmental
stress on outbreaks of infectious diseases of fishes J.
Fish. Biol., 6 (2), pp. 197-208, 10.1111/j.1095-
8649.1974.th04537.x

Pyle

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

J.M. Grizzle, Y. Kiryu (1993)
Histopathology of gill, liver, pan- creas and
serum enzyme levels of channel catfish infected
with Aeromonas hydrophila complex J. Aquat.
Anim. Health, 5 (1), pp. 36-50, 10.1577/1548-
8667(1993)005;0036:HOGLAP2.3.CO;2

K.Y. Leung, I.V. Yeap, T.J. Lam et al Serum
resistance as a good indicator for virulence in
Aeromonas hydrophila strains isolated from diseased
fish in South-East Asia J. Fish. Dis., 18 (6) , pp.
511-518, 10.1111/j.1365-2761.1995.tb00355.x

T. Citarasu (2010) Herbal biomedicines: a new
opportunity for aquaculture industry Aquacult. Int.,
18 (3), pp. 403-414, 10.1007/s10499-009-9253-7
S.B. Chakraborty, C. Hancz (2011) Application of
phytochemicals as immunos- timulant,
antipathogenic and antistress agents in finfish culture
Rev. Aquacult., 3 (3), pp. 103-119, 10.1111/j.1753-
5131.2011.01048.x

J. Galina, G. Yin, L. Ardo, Z. Jeney (2009) The
use of immunostimulat- ing herbs in fish. An
overview of research Fish Physiol. Biochem., 35,
pp. 669-676, 10.1007/s10695-009-9304-z

C. Torres-Le’on, F.R. Ram’irez, J.A. Aguirre-
Joya et al (2023) Medicinal plants used by rural
communities in the arid zone of Viesca and Parras
Coahuila in Northeast Mexico Saudi Pharmaceut.
J., 31 (1), pp. 21-28, 10.1016/j.jsps.2022.11.003

De-Hai Xu, Craig Shoemaker, Dunhua
Zhang (2016) Experimen-tal induction of
motile  Aeromonas  septicemia  in channel
catfish (Ictalu- rus punctatus) by waterborne
challenge with virulent Aeromonas hydrophila

https://doi.org/10.1016/j.aqrep.2015.11.003
Soundararajan Vijayarathna, Zuraini Zakaria,
Yeng Chen et al (2012) The Antimicrobial
Efficacy of Elaeis guineensis: Characterization, in
Vitro and in Vivo Studies doi:
10.3390/molecules17054860

Mounyr Balouiri, Moulay Sadiki, Saad
Koraichi Ibnsouda (2016) Methods for in vitro
evaluating antimicrobial activity: A  review
https://doi.org/10.1016/j.jpha.2015.11.005

Anurag Semwal, Avdhesh Kumar, Neelesh Kumar
(2023) A review on pathogenicity of Aeromonas
hydrophila and their mitigation through medicinal
herbs in aquaculture
https://doi.org/10.1016/j.heliyon.2023.e14088

1689


http://www.ijisrt.com/
https://doi.org/10.1016/j.heliyon.2023.e14088

	I. INTRODUCTION
	II. MATERIAL AND METHODS
	A. Preparation  of  samples
	B. Bacterial growth inhibition test of herbal formulations (Essential oils and Powders) by the disk diffusion method and Minimum inhibitory concentration

	III. RESULTS AND DISCUSSION
	A.  Tables

	IV.       CONCLUSION
	ACKNOWLEDGMENT
	REFERENCES


