Setiaji_2022_IOP_Conf._Ser.__Ea
rth_Environ. Sci. 1118 012006.
pdf

Submission date: 05-Apr-2023 04:34PM (UTC+0700)

Submission ID: 2056473989

File name: Setiaji_2022_|OP_Conf._Ser.__Earth_Environ._Sci._1118_012006.pdf (335.05K)
Word count: 3755

Character count: 19329



%P Conference Series: Earth and Environmental Science

PAPER : OPEN ACCESS You may also like

Antibacterial Activity of Ethanolic Extracts from " (Osahronemus goramy and Ghalenge
. Aeromonas ila

J e”ngau (ACOHJS calamus) 5 U Setyaningsih, R Kusdarwati, Rozi et

"

To cite this article: J Setiaj ef 412022 IOP Conf. Ser.: Earth Environ. Sci. 1118 012006 T aon ot vesium Stenlum KTS1

Aeromonas fi hifa infection on catfi
Clarias gatiepinus
D Wahjuningrum, K Tarman, N Faradisa e
al
e e o A el nolen e & - Polency of Turmeric in Reducing Motile

Aeromonas Septicaemia (Mas) in

Pangasius hypopthalmus

M Riauwaty, T E Y Sari and A Adelina

245th ECS Meeting Bringing together industry, researchers, and
government across 50 symposia in electrochemistry
and solid state science and technology

San Francisco, CA
May 26-30, 2024

Learn more about ECS Meetings at
http:/fwww.electrochem.org/upcoming-meetings

Honolulu, Hawaii
October 6-11, 2024 @ Save the Dates for future ECS Meetings!

This content was downloaded from IP address 182.1.20.131 on 02/04/2023 at 20:50




1 Ith International and National Seminar on Fisheries and Marine Science 10P Publishing

IOP Conf. Series: Earth and Environmental Science 1118 (2022) 012006 doi:10.1088/1755-1315/1118/1/012006

Antibacterial Activity of Ethanolic Extracts from Jeringau
(Acorus calamus)

J%tiaji",J Hariwitonang', T I Johan', Heriyanto'

10

! Department of Aquaculture, Faculty of Agriculture, Universitas Islam Riau,
Peckanbaru 28284, Indonesia

*jr.setiaji@agr.uir.ac.id

Abstract. Increased resistance of pathogenic bacteria due to the use of antibiotics has become a
major concern in the aguaculture industry. Environmentally friendly products are urgently
needed to replace antibiotics for the treatments of fish diseases. This study aims to determine the
activity of extract of Jeringau (Acorus calamus) as an antibacterial towards Aeromonas
hydrophila, Pseudomonas aeruginosa and Vibrio alginolyticus. The A. calamus extract was
obtained by maceration using ethanol as a solvent. This extract was tested for its phytochemical
content and its antibacterial activity was tested using the agar diffusion method. The treatments
used were concentrations of A. calamus extract 200, 300, 400, 500 and 600 mg mL".
Phytochemical test results of 4. calamus extract produced alkaloids, phenolic compounds,
saponins, terpenoids and flavonoids. The results of the inhibition test showed that A. calamus
extract with a concentration of 200 was able to inhibit the growth of deromonas hydrophila
bacteria by 13.9 mm, 300 (14.4 mm), 400 (14.8 mm), 500 (16.2 mm), 600 (16.5 mm). On
Pseudomonas aeruginosa, the concentrations were 200 (13.9 mm}, 300 (14.5 mm), 400 (15.2
mmy), 500 (15.5 mm), 600 (16.2 mm). On Fibrio alginolyticus, the concentrations were 200 (15.5
mm), 300 (15.7 mm), 400 (16.4 mm), 500 (18.7 mm), 600 (19 mm). In conclusion, 4. calamus
extract can be used to inhibit the growth of pathogenic bacteria in fish.

1. Introduction

Pathogen bacterial infection has become a serious problem on the fish ecosystem because it can cause
mortality rate of up to 100%. Bacterial infection can also lower the quality of fish, which can have a
significant economic impact [1]. A few pathogen bacre that affect fish are Aeromonas hvdrophila,
Pseudomonas aeruginosa and Vibrio alginolyticus. A. Hydrophila is a Gram negative, rod shaped,
facultative, and anaerobic bacterium that exist in waterways. 4. Hvdrophila bacterium is the main cause
of septicaemia epidemic for fresh water fish [2]. A. Hydrophila infects on catfish that breeds in ponds
[3], salmon [4], and snappmaih [5]. A. Hvdrophila infection results in damaged tissues to the spleen,
gills, and the fish’s gut [6]. Bacillus is a genus of bacteria which is able to produce enzymes such as
proteases, cellulase and amylase.

P. az’rugmmtaﬂc'fc’rium 1s a Gram negative, acrobic, rod shaped, positive oxidase, and opportunistic
in nature [7]. It plays an important role in the aquaculture industry. Pseudomonas is one of the fish
pathogens that 1s most threatening and cause ulcerative syndrome and haemorrhagic septicaenua [8].
The symptoms are red spots due to haemorrhage, darkened skin colour, detached scales, fluid build-up
in the stomach, protruding eyes, and fin erosions [9]. P. Aeruginosa can also cause strange behaviour
related to the change of motor functions, such as abnormal movements to the infected fish [10]. P.
aeruginosa bacterium has the capability to live and grow under several environmental conditions, this
trait makes it possible for P. aeruginosa to become an infecting agent [11].
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V. Alginolyticus bacterium is a Gram negative that mimics opportunistic pathogen from sea animals
and humans [12]. V. alginolyticus causes vibriosis to fish and shrimps. This bacterium has made serious
economic loss to the aquaculture industry [1]. Infections can result in exophthalmia, boils, septicaemia,
and cloudy comea to the fish [13]. Adhesion properties is a virulence trait that is of importance of V.
alginolyticus. Epizootic disease starts with the clinical symptoms followed by death. Severe
haemorrhage that affected the gastric mucosa. According to histology, gastric mucosa showed erosion
and necrosis [14]. V. Alginolyticus caused fish’s death through virulence factor and oxidative stress [15].

Generally, antibiotic is used to control bacterial diseases. However, the use of inaccurate antibiotic
can cause a negative effect to the fish [16]. The long-term usage of antibiotic can increase the risk of
resistance of bacteria [17]. Using natural alternative product from plants that has antibacterial activity is
an effort to prevent resistance [18]. One of the alternative ways is by taking advantage of Jeringau plant
(A. calamus).

A. calamus has a grass like shape with pointed and hard leaf, white coloured rhizome, and emits a
unique scent when split apart. It thrives in a muddy soil that contains a lot of inorganic materials [19].
Rhizome extract of 4. calamus contain saponin, flavonoid, alkaloid, tannin and astiri oil compounds
[20]. Astiri il of the 4. calamus rhizome contain asaron, kalamenol, kalamin, kalameon, metileugenol,
sineol, ascorbic acid, alpha-terpineol and eugenol [21]. Isolated A. calamus rhizome resulted in
phenylpropanoid, sesquiterpenoid, and monoterpene compounds [22]. A. calamus 1s a well-known cure
in the traditional medicine system that has proven to have antitumour activity [23]. This research is
mtended to discover the activity of Jeringau (4. calamus) rhizome extract as antibacterial towards 4.
hydrophila, P. aeruginosa and V. Alginolyticus bacteria.

2. Materials and Methods

2.1. Extraction of A. calamus Rhizome

A. calamus thizome was obtained from Muaro Sentajo village, Sentajo Raya, Kuantan Singingi
Regency, Riau Province, Indonesia. A. calamus rhizome was cut down to 2-4 mm, dried in an oven at
40°C for 3 days. The dried species was turn indo powder using a blender. The powder rhizome was
macerated with 90% ethanol solvent for 3 days. The 4. calamus thizome was then filtered, separating
the mixture from the solids. The filtrate was steamed using rotary evaporator at 50°C with the speed of
50 rpm to obtain the extract. The extract from the evaporation process was transferred into a 100 ml
bottle and dried at room temperature.

2.2. Phytochemical Test

Phytochemical test was performed on 4. Calamus extract that involved alkaloid, phenolic, saponin,
terpenoid and flavonoid compounds. 250 pL of Mayer reagent was added to 10 mg of A. Calamus extract
was for alkaloid test. 10 mg A. Calamus extract was mixed with 500 pL FeCl: 5% for the phenolic test.
5 mL of aquades was added to 10 mg A. Calamus extract and was shaken for 1 minute for saponin test.
Then 150 pL IN HCI and was again shaken for | minute. 10 drops of CH; COOH and 3 drops H2SO4was
added to 10 mg of 4. Calamus extract for terpenoid test. 0.05 g Mg and 10 drops of 37% HCI were added
to 10 mg of 4. Calamus extract, and homogenised for 1 minute for flavonoid test.

Positive alkaloid test is shown by the forming of white sediment after Mayer reagent was added, and
orange if Dragendorff reagent was added. Positive phenolic test is shown by the change of colour to blue.
Positive saponin is show by forming of foam. Positive terpenoid test is shown by the forming of red
colour. Positive flavonoid is shown by the colour changing to red.

2.3. Inhibitory Activity of A. Calamus Extract

A. Calamus extract that was obtained was tested to pathogen bacteria which are A. hydrophila, P.
aeruginosa and V. Algynolyticus by using agar diffusion method and 6 mm paper disc. 1 mL of pathogen
bacteria inoculant (OD 600nm = 0.08-0.1) was transferred to 15 mL of liquid agar nutrient media to be
inoculated at 50°C, and was homogenised and poured into a petri dish. After the pathogen bacteria
culture filled medium solidified, Oxytetracycline antibiotic paper was used a positive control. 30 mL of
methanol was dropped onto a paper disc and was used as negative control. 4. Calamus extract was
handled and concentration of 200, 300, 400, 500, 600 mg mL" were used, diluted with methanol, then
30 ML was dropped onto paper discs, to be incubated at 30°C for 24 hours. The inhibition activity of A.
Calamus extract was measured from the diameter of the transparent zone formed around the disc.
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2.4. Data Analysis
Data obtained were displayed in a table and analysed descriptively by comparison of of the transparent
zone formed as the criteria of antibacterial activity.

3. Results and Discussion

3.1. Phytochemical Test

The phytochemical test was performed to identify active compounds that that is found in the A. Calamus
rhizome extract. This test was to determine the main group from the compounds that are active which
has antimicrobial activity. The identification of compound groups from 4. Calamus extract can be found
with the change of colour to the extract after the addition of a reagent. 4. Calamus extract that was
reacted with Mayer and Dragendroff reagent formed white and orange sediments. The formation of the
two sediments showed that the sample was positive to contain alkaloid compound. The compound on
the sample that contained alkaloid was to turn to white and orange if each reacted with standard reagents
[24]. Plants that contained isoquinoline alkaloids, the crystals produced during the phytochemical test
were white and yellowish. The colours were results of salt reaction between the sample and the reagent.

A. Calamus extract contained phenolic compound shown by the change of colour to blue black after
reacting with FeCls. The colour change was due to the reduction process from phosphomolybdic acid
phosphotungstate with the reagent and they formed the blue colour. The higher the phenolic content, the
darker the blue colour formed. This was due to heteropoly acid (phosphomolybdic phosphotungstate)
getting reduced by phenolic ions making a complex molybdenum-tungsten that thickened the colour
[25]. The formation of blue-black colour was duc to the formation of sugar bond in the sample.

A. Calamus extract that was mixed with HCI formed foam. The sample was positive to contain
saponin 1f the foam formed did not disappear for around 5 minutes. The sample that reacted with he
reagent was positive to contain saponin, proven by the formation of foam that was stable for around 5
minutes [26]. The foam formed on the sample on the sample after 1 drop of HCI 1N was added reached
1to 5cm.

A. Calamus extract that reacted with Lieber-Burchard reagent changed to red in colour. The change
of colour to red was due to the acid oxidisation by sulphuric acid. The electron from the hydrogen group
detached, which made the compound lengthen its conjugate that was shown by the red colour [27]. The
sample colour change to red was due to terpenoid which 1s a dehydrogenation denvative and
oxygenation from terpen compound. Terpen is a hydrocarbon group that is often produced by plants.

A. Calamus extract contained flavonoid. The extract reacted with magnesium and HCI, shaken, and
the colour of the sample turned pink. The sample colour changed to pink was due to the forming of
benzopirilium salt that had the colour red due to the reduction of the polyhydroxy group from flavanol
by the magnesium in hydrochloric acid [28].

3.2, Inhibitory Activity

The results shown that 4. Calamus extract was ablfﬂ mhibit the growth of the three pathogen bacteria.
It was shown by the formation transparent zones around the paper disc. The capability of inhibition
against bacteria 4. hydrophila produced a range from 13.9 to 16.5 mm, against P. aeruginosa 13.9 to
16.2 mm and agamnst V. alginolyticus ranged from 15.5 to 19 mm (Table 1). The inhibitory ability of
this A. Calamus extract belongs to the strong category [29].

Table 1. Inhibition activity of 4. calamus extract against pathogen bacteria

A. calamus Extract Inhibition zone diameter (mm)
C{;r;f;r:;rfr:;m A. hydrophila P.aeruginosa V. alginolyticus
200 13.9£0.99 13.9+0.42 155+0.14
300 14.4+0.14 14.5+1.70 15.7+0.28
400 14.8 £0.85 15.2+0.14 16.4+042
500 16.2+0.28 15.5+0.28 18.7 +£0.57
600 16.5+0.42 16.2£0.57 19+£0.28
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The biggest result of 4. Calamus extract inhibition activity was to V. alginolyticus bacterium. The
difference in the inhibition zone diameter was due to the capability of pathogen bacteria to defend against
antibacterial compound produced by 4. Calamus extract. The capability of an antibacterial compound
to inhibit microorganism growth deepened on the concentration and the type of antimicrobial material
produced. This was due the higher concentration given, which also increased the amount of active
substance contained inside it. The effectivity of bacteria inhibition increased and resulted in the wider
transparent zone [30]. The formation of inhibition zone on the pathogen bacteria culture medium
indicated that 4. Calamus extract contained antibacterial compound such as alkaloid, phenolic, saponin,
terpenoid, and flavonoid.

Alkaloid can inhibit activity from several enzymes such as esterase, DNA-polymerase, RNA-
polymerase, and als able to prevent cellular respiration [31]. The working mechanism of alkaloid as
antibacterial was by interfering with the peptidoglycan constituf&it components of bacterial cells which
resulted in cell walls to not form fully and caused cell deaths. Alkaloid component is known as DNA
intercalator and inhibits bacterial cell topoisomerase enzyme.

Phenolic compound has aromatic ring that has one or two hydroxyl groups and has a strong
antimicrobial trait. Phenolic acted as protein denatures and prevented bacteria ingestion. Bacterial cell
membrane was destroyed by dissolving the fat on the cell walls [32].

Saponin has antibacterial and antifungal traits. The antibacterial property is that it interferes with
membrane permeability, so that membrane permeability increases and causes leakage of certain proteins
and enzymes in bacteria [33]. Saponins that interacted with sterol membranes can damage the cell wall
structure and cause important components in bacterial cells to come out.

Terpenoid compound as antibacterial substance was suspected by causing damage to the membrane
by lipophilic compound [34]. Terpenoid was able to react with porin (protein transmembrane) with the
outer wall of bacterial cella:mbrane which formed strong polymer bond and damaged porin. It resulted
in permeability reduction of the bacterial cell wall to a point where the bacterial cells lacked nutrition
and bacterial growth was inhibited or stopped completely.

Flavonoids was able to form complex compounds that contained traits that were able to damage
bacterial cell walls. The compound interacted wi bacterial extracellular protein that caused
intracellular components to come out. Flavonoid was also able to release transduction energy toward
cytoplasmic bacteria and inhibited bacterial motility [ 35]. Flavonoid compounds inhibit bacterial growth
by binding to adhesins, damaging membranes, cell walls and inactivating enzymes. Beta nngs and OH
groups in flavonoid was suspected as the structure that was involved in the antibacterial activity.
Flavonoid was able to stop nucleic acid synthesis, cytoplasm membrane functions by interfering the
formation of biofilm, porin, permeability and interacted with several crucial enzymes [36].

4. Conclusion

Acorus calamus rhizome extract was positive to have contained alkaloids, flavonoids, phenolics,
sapuninsald terpenoids. Acorus calamus extract concentration of 200, 300, 400, 500, 600 mg mL" can
strongly inhibit the growth of bacteria A. hydrophila, P. aeruginosa and V. alginolyticus.
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