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ABSTRACT

Our study is to evaluate the potential bioactive compound of Seaweed and its antibacterial activity against Seafood
pathogens.40 strains was active in antagonistic activity against various pathogens. Among the strains, antibacterial
activity of seaweed species Gelidium spinosum Gracilariaedulis, Ulvalactuca, Ulvareticulata, Sargassummuticum,
Gracilariagrevillea, Monostromalatismum, Kappaphycusalvarasi, Padinapavonica, Codiumfragile, Caulerpacorynephora,
Leathesiamarina, Padinatetrastromatica, Laurenciakarachiana, Sargassumweightii, Porphyraumbilicalis,
Colpomeisisinosa showed better activity against Escherichia coli.The inhibition zone of red algae and brown algae give
maximum effect. Sargassum wightii seaweed Acetone extracts 3.5mm against Escherichia coli. Laurenciakarrachiana

seaweed Acetone extract 3.0mm zone of inhibition against Escherichia coli.
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INTRODUCTION

Marine macroalgae which are popularly termed as sea weeds belong to the primitive group of non- flowering plants known
as Thallophyta.

They are autotrophic plants and grow in the intertidal and sub -tidal regions of the Sea. They grow abundantly

where ever rocky or Coral substratum is available for their attachment with the help of Rhizoids or hold fast.

Selective utilization of marine algae as potential source of pharmaceutical agents has been increasing in
recent years. Many of the seaweeds possess bioactive components which inhibit the growth of some of the Gram
positive and Gram negative bacterial pathogens. The algal extracts were used as curative and preventive agents for
various diseases such as Cancer, antibiotics, antihelmintics, Coughremedies, antihypertensive, antitumour and
antidiarrhoea. Recently we have embarked on the chemical investigative of marine algae with a special accent on

their bioactive properties.

Most of the bioactive substances isolated from marine algae are chemically classified as brominated, aromaics,
nitrogen-heterocyclic, nitrosulphuric -hetrocyclic, sterols, bibutanoids, proteins, peptides and sulphated poly saccharides.
Thecrude extract thus obtained is subjected to broad based biological screening for antifungal, antiviral, antibacterial,

WWW.iaset.us editor @ aset.us



8 T. Vijayalekshmi & F. Brisca Renuga

antimalarial, antifilarial, hypoglycaemic and antifertility activity. On the other hand, the algae are also used as food stuff,
animal fodder, fertilizer, industrial material such as agar and minor medicines. The antimicrobial activity of the selected

species of marine algae was not uniform.

Seaweeds is a multi cellular species, commonly subdivided into red, green, blue green algae, and brown algae due
to their pigmentation according to Phyla Rhodophyta, Heterocontophyta and Chlorophyta. The Seaweeds are widely
utilized in food, Medicine, Fertilizer and Bioethanol production. The chemical composition of seaweeds is Carbohydrates,

Proteins, Minerials, Lipids and so on.

Seaweeds contain 60 trace elements whose concentration is higher than terrestrial plants. Sea weeds the only
source of Agar-Agar, Algin, and Carrageenan-phyto chemicals that have wide application in foods, confectionary,
pharmaceuticals, dairy and paper industries as gelling, stabilizing and thickening agents. In India -Andoman and Nicobar

islands and L akshadweep have rich resources of Sea weeds.

The total resources of Seaweeds in India are about 70, 000 tonnes. Seaweeds are not plants and so lack true

leaves, stems, and roots.

Types of Seaweeds (Salt Water)
Phaeophyceae-Brown algae
Chlorophyceae-Green algae
Rhodophyceae-Red algae

Seaweeds have a challenging life on the seashore where it has to survive in salty water, CrashingWaves, Tides
and exposure to the heat and Sun.

The complete body is known as the thallus whether it is afilament, athin leafy sheet.

Sea weeds provides an important source of food and protection for a wide variety of marine animals, as well as

generating life and providing oxygen in the water.
Seaweeds regulates and control moisture loss.

Seaweeds forming is one of the top priorities so for development in Malaysia due to the increasing world demand
for processed Seaweed.

Seaweed farming has been identified as one of the high impact Aquaculture activities in Malaysia due to the
increasing World demand for raw and processed Seaweed with reported global World demand in 2012 of about 3, 50, 000
to 4, 00, 000 metric tonnes.

Seaweeds from Marine resources often consists of maximum amount of Carbohydrates(poly sacchrarides),
Alginate and Fucoiden from brown agae, Carrageenan from red algae, andUlvan from green algae are gaining

considerable attentions for individual application (drug delivery and tissue engineering).

In broiler production, feed cost constitutes the largest operation cost, with this, many researchers focused their
attention on how to reduce feed cost to realize a larger profit. The use of locally available materials as feed added to
commercial feeds broiler ration may be one solution to lower feed cost. Seaweeds had been used for many years directly
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for human consumption and animal feed. It is also an ingredient for the global food and cosmeticsindustries and is used as
fertilizer and as a animal feed supplements. Aiso, seaweeds are valuable sources of micro food nutrients and raw materials

for the pharmaceuticals industry.

Seaweeds has plenty of essential nutrients especially trace elements and several other bio active substances. That
explains why today seaweeds are considered as the food supplement for the 21st centuries as a source of proteins, lipids,
polysaccharides, minerals, vitamins and enzyme. Sargassummuticum is a brown edible algae extract have various

biological activitiesincluding antioxidant, antimicrobial, and anti inflammatory properties.

Seaweeds have been used in poultry to improve animal immune status to decrease microbial load in the digestive

tract and for their beneficia effect on quality of poultry meat and eggs.

Marine algae are not only the primary and major producers of organic matter in the Sea, but they also exert
profound effects on the density and distribution of other inhabitants of the marine environment. They contain compounds
ranging from Sterols, Terpenoids, to brominated phenolic, which shows bioactive against microorganisms. In recent years,
there are numerous reports of macro algae derived compounds that have a broad range of biologica activities such as
antibacterial, antiviral, antifungal, antineoplastic, antifouling, antiinflamatory, antitumoric, cytotoxic and antimitotic
activities.Presently seaweeds constitute commercially important marine renewable resources which are providing valuable
ideasfor the development of new drugs against Cancer, micro bialinflamations and it is an universally known fact that
marine algae has got rejuvenating properties where they have been used as source of nutrientsin many countries. Seaweeds
are plant -like ocean organisms that are botanically classified as macrophytic marine algae. Edible Seaweeds are often
called.”Seavegetables”.Seaweeds come in an amazing variety of beautiful shapes, colours and sizes, and are found in all of

the world’s Oceans.

Seaweed has been a part of diets in China, Japan and Korea. New Zealand tradionally used a few species of red

and green seaweed.

Seaweeds contains high levels of lodine, Calcium, and Magnesium. Seaweed as possible source of biologically -
active Vitamin B12.1n Seaweeds one study 2014 noted that B12 was found in both raw and roasted Seaweed.

As a Nutraceutical product, some edible Seaweeds are associated with anti inflammatory, anti-allergic, antitumor,
a extraction of major compounds from the antidiabetic, antioxidant, antihypertensive, and neuro protective properties.
They have been screened extensively to isolate life saving drugs or biologically active substances allover the world. The
revolutionized therapy of infectious diseases by the use of antibacterial drugs has certain limitations due to changing
patterns of resistance in pathogens and side effects they produced. These limitations demand for improved pharmacokinetic
properties which necessitate the continued research for new antibacterial compounds for the development of drugs. The
extraction of major compounds from the different species of Seaweeds was solvent dependent. There are a lot of reports

from around the world related to that Seaweed species were extracted using organic solvents.

Seaweeds are of nutritional interest as they low calorie food, but rich in Vitamins, minerals, and dietary fibres. In
addition to vitamin and minerals, seaweeds are also potentially good source s of proteins, polysaccharides, and fibres. The

lipids which are present in very small amounts are unsaturated and afford protection against cardiovascular pathogens.

Seaweeds extracts can become an alternative eco-friendly approach for disease control in aguaculture (Romero
etal 2012).
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Commercial cultivation of the red alga Kappaphycusalvarezi, (Doty) has been satisfying the demand of the
Carrageen an industry for more than 40 years.The present review focuses on Kappaphycus forming techniques through the
application of biotechnological tools, ecological interactions with endemic ecosystems, future Kappaphycusalvarezii
forming potentials in Asia, Africa and the Pacific and the challenges for prospective farmers. The introduction of
Kappaphycus cultivation to tropical countries will continue due to the high production values realized, coastal villages
searching for alternative livelihoods, and the increased global industrial demand for Carrageen an.

The study of seaweed is known as Phycology. They belong to three different groups, empirically distinguished

since the mid -nineteenth century on the basis of thallus colour.

Seaweed is used in worldwide it contains vitamins, minerals and fiber. Seaweeds have curative powers for the
treatment of Tuberculosis, Arthritis, Cold, and Influenza. Seaweeds broadly says algae as a cheap source in the preparation
of new chemicals. Seaweeds played amilestone in pharmaceutical industries. The ancient Romans used them to treat

wounds, burns and rashes.

Seaweeds are found attached to the solid bottom substrate of rocks, dead corals, pebbles, shells and other plant
materials. The seaweeds are found in relatively shallow coastal waters, estuaries, intertidal and deep sea areas up to 180
meters depth. About 40, 000 tonnes of seaweeds are being exploited for the production of algin and agar every year.
Review on the seaweed resources, cultivation and its utilization from different Indian coastal water has well documented
by Subba Rao.

Seaweeds are also harvested or cultivated for the extraction of polysaccharides such as Alginate, Agar, and
Carrgeenan, gelatinous substances collectively known as hydrocolloids or phycocolloids. Hydrocolloids have attained
commercial significance, especialy in food production as food additives. The food industry exploits the gelling, water -

retention, emulsifying and other physical properties of these hydrocollods.

Most marine macroalgae are non-toxic in normal quantities, can have a laxative and electrolyte- balancing effect.
It’s extremely versatile and can be used in many dishes, including Sushi, Rolls, Soups, and Stews, Salads. Seaweed is
highly nutritious, Science -backed benefits of seaweed, contains lodine and Throsine which support Thyroid function, your
thyroid gland releases hormones to help control growth, energy production, reproduction and the repair of damaged cells
in your body. Seaweed also contains an amino acid called Tyrosine, which is used alongside iodine to make two key
hormones that help the thyroid gland do its job properly.

Seaweeds contains small amounts of vitamins A, C, E, and K along with folate, Zinc, Sodium, Calcium and
Magnesium. Seaweed can also be a good source of Omega 3 fats and vitamin B12.

Antioxidants can make unstable substances in your body called free radicals less reactive. These have been shown
to protect your body, s cells from free radical damage. Particular Carotenoid called Fucoxanthin, the main Carotenoid
found in Brown algae, Fucoxanthin has been shown to protect cell membrances. Seaweed contains fiber and sugars, both
of which can be used as food sources for the bacteriain your gut. The fiber can also increase the growth of good bacteria

and nourish your gut.

Seaweed is also considered to have anti-obesity effects. Fucoxanthin may help reduce body fat. Seaweeds may

help reduce your blood cholesterol levelslower total cholerol, lower LDL-cholesterol and triglyceride levels.
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Heart disease can also be caused by excessive blood clotting. Seaweed contains carbohydrate s called fucans,
which may help prevent blood from clotting. Fucans extracted from seaweed prevented blood clotting as effectively as a

anti-clotting drug.

Diabetes is a magjor health problem. By the year 2040, 642 million people worldwide are expected to have type 1
or type 2 Diabetes. Brown seaweed contains fucoxanthin; alginate may reduce blood glucose level consequently reducing

your risk of Diabetes.

Seaweeds, some potential dangers of consuming too much. Seaweeds can contain a very large and potentially

dangerous amount of lodine. Seaweed can also accumulate heavy metals, but thisis not considered a health risk.
Seaweed is water -soluble, which means cooking and processing it can affect itsiodine content.

Seaweeds are of nutritional interest as they contain low calorie food, but rich in vitamins, minerals and dietary
fibres.In addition to vitamin and minerals, seaweeds are also potentially good sources of proteins, polysaccharides,
andfibres.The lipids which are present in very small amounts are present in very small amounts are unsaturated and afford

protection against Cardiovascular diseases.(LDL-Bad cholesterol).

Seaweed may also help protect you from certain types of infections. Plant compounds may have the ability to
fight viruses such as Herpes and HIV by blocking their entry into cells. Seaweeds may have some beneficial effects on
your immune system. Seaweeds also contain agars, carrageenans and fucoidans which are thought to act as prebiatics.
Prebiotics are a type of non digestible fiber that feed the beneficial bacteriain your gut. The soluble fiber found in seaweed
may also help protect against the development of colon cancer. Some compounds found in brown varieties may help

prevent the spread of cancerous cells.
Skin Damage

Compounds in seaweed may help protect the skin from damage caused by UV rays from the Sun.They may also help
prevent wrinkles, Sun spots and premature skin aging.

Bone and Inflammatory Diseases:
Seaweeds antioxidant and anti inflammatory effects may help reduce the risk of Rheumatoid arthritis and Osteoporesis.

Cancer: Brown seaweed contains an element called Fucoidan, shown promise in eradicating or slowering the spread of

colon rectal and breast cancers.
Oxidative damage can harm your DNA and cells Seaweeds can protect against oxidative damage.

One study examined 87 people from India with precancerous lesions called oral sub mucoid fibrous in the mouth,

amoung those who took 1 gram of Spirulina per day for one year, 45 % saw the lesions disappear.

Allergic rhinitis is charactized by inflammation in your nasal passageways. It is triggered by environmental
allergens, such as pollen, animal hair or even wheat dust., 2 grams per day dramatically reduced symptoms like nasal

discharge, sneezing, nasal congestion and Itching.

Caulerphasps they have also been used to treat some diseases like Cancer, Arthritis etc.
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Seaweed Fermentation Using Lactic Acid Bacteria Were Selected L ocal Seaweeds
Sargassum Sps

Ulva Lactuca

As sole source in the growth media. Seaweeds fermentation according to their ability to grow and produce organic acids.
The optimum seaweeds fermentation period was determined by monitoring the fermented samples at regular interval for a
period of 5 weeks during which activated partial thromboplastintime ( APTT).Prothrombin time( PT)as well as antioxidant

provides information to pave a way towards the devel opment of wide range seaweed functional foods.

Pathogenic bacteria in water bodies cause heavy mortality in wild as wellas cultured aquatic animals.These
problems are usually tackled by following preventive methods or by treating animals with drugs or chemicals.Due to
increased number of diseases, the use of antimicrobial agents has increased significantly in aquaculture practices(Burridge
et al., 2010).Due to indis criminate use of antibiotics to evade from diseases in aguaculture, the microorganisms have
developed new drug-resistant bacterial strains(Perez et a., 2016).Hence developing cheaper and effective natural
antimicrobial agents with better potential, less side effects than antibiotics, good bioavailability and minimal toxicity is
necessary (Thanigaivel et a., 2015).Fresh and dry seaweeds are extensively consumed by people especially living in the
coastal areas(Shelar et al., 2010), and are already in use as traditional medicine for along time (Taskin et a., 2007).Hence
they have recently received significant attention for their capacity to provide a rich source of primary and secondary
metabolites(Tuney et al., 2006).Which have been characterized as a broad spectrum of anti bacterial agents (Cox et a
2010);(Lavanya & Veerappan, 2011);antiviral (Gomez et al., 2010).anticancer compounds(Boopathy and Katheresan,
2010)antioxidant compounds (Vinayak et al., 2011)antifouling compounds(Manilal et a., 2011) and pharmaceutical
preparations (Yuvarg et a 2011).Seaweeds are also used in agricultural seed treatment for organic farming practice(
Ambika and Sujatha., 2016).Seaweeds have been recoganized as potential sources of the antibiotic substances (Shimaa et
al., 2016)Among them fattyacids, terpenes, carbonyls and bromo-phenol compounds in seaweeds are responsible for
antibiotic activity (Aubert et al., 1979).

The ancient Romans used them to treat wound, burns, and rashes. Egyptians may have used them as a treatment
for breast cancer. Seaweeds posses’ powerful cancer -fighting agents that will eventually prove effective in the treatment of
malignant tumors and leukemia in people. These versatile marine algae have also contributed to economic growth. Among
their many uses in manufacturing, they are effective binding agents (emulsifiers) in such commercial goods as toothpaste

and fruit jelly, and popular softeners (emollients)in organic cosmetics and skin-care productions.

Many natural products from these organisms act as chemical weapons and are highly potent inhibitors of
physiological processes in prey, predator or competitor. Several show pharmacological activities and are effective against
Cancer, AIDS, Arthritis. The marine flora-based anti cancer research in the present context of increasing cancer incidence,
deprived of the cheaper, safer, and potent medicines to challenge the dreadful human disease. The antioxidants may be able to
cause the regression of prematignant lesions and inhibit their development into cancer. The phyto chemicals possibly activate
macrophages, induseapoptosis, and prevent oxidative damage of DNA, thereby controlling carcinogenesis. The marine floras
are largely unexplored for anticancer lead compounds. Magjority of the active antioxidant compounds are flavonoids,
isoflavones, flavones, anthocyanins, coumarins, lignans, catechins, and isocatechins. The alkaloids present in marine algae
may be divided into 3 groups. Phenylethylamine, alkaloids, in dole and halogenated in dole alkaloids. Grenha et al fabricated

carrageen an one of the marine derived natural polymer. Laminaria seaweed thin sticks used as abortion medicine.
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MATERIALSAND METHODS

Collection of the Seaweed

Five species of green algae, seven species of red algae, sixspecies of brown algae were collected in different seasons
November 2019 to April 2021.All of the seaweeds were collected manually in the intertidal zone region of the Gujarat
coast, and preserved on ice and voucher specimens were frozen at -20°c for identification and future reference. The
seaweeds were washed thoroughly with sea water to remove epiphytic and extraneous materials and brought to the
laboratory in plastic bags. Then samples were shade dried for one month, ground in an electric mixer or using morter and
pestle and stored in refrigerator at 4°c.

| dentification of the Seaweed

The study area, comprising of numerous sandy beaches and irregularly distributed rocky substratum interspersed with
sandy intertidal pools inhabited with a wide variety of marine algae, Subash nager, Porbander, Gujarat, India. | have
prepared variety of seaweed species in a form of Herbarium. The morphological and anatomical characteristics of all
species were observed under a zoom stereo Microscope. The peculiar characteristics taken into account include lenth and
diameter of the rhizome, its internal structure, distribution of the rhizome length, width of the assimilator, colour, diameter
of the peltate head, length of the lateral branches, size and shape of primary, secondary, and tertiary leaves, size and shapes
of air bladders, branching and lenth of receptacles, shape and size of holdfast, reproductive characters like, spermata,
tetrasporangia and cystocarp.

Preparation of Extracts

The seaweeds were rinced with sterile sea water to remove any adherents, and necrotic parts, and then dried in the shade at
room temperature.The dried seaweeds were then powdered in a electric grinder or using sterile morter and pestle.Each
powdered sample of seaweeds( 2g) each suspended in 3 different solvents(methanol, acetone and distilled water)in 50ml
respectively.After 72 hrs the mixture was kept in shaker 25°c and 100 RPM for 9 hrs.The filtrate was filtered through
whatman no 1 filter paper fitted with a buchner funnel using suction presser funnel or glass funnel, the process was
repeated once more and the two filtrates were combined. The collected filtrates were stored in the refrigerator for future

further activity studying the extract were tested for their antimicrobial activity on clinical isolates.

Antibacterial Activity Assay

Isolation and I dentification of Pathogens

Samples were collected from the infected marine products using sterile swab. After the collection of pathogenic bacteria
from sample they were lawn cultured on the Tergital- 7 agar, Thiosulphate citrate bile salt sucrose agar, Blood agar, Xylose

lysine deoxycholate agar selective agar medium.

After incubation the morphology and biochemical activities of the colonies were observed and identified as

Escherichia coli, Enterobacteraerogenes, Staphylococcusaureus, Vibriocholera, Vibrioparachemolyticus.

BIOCHEMICAL TEST

Gram, s Staining:

Prepare a smear, put a drop of sterile saline, aseptically add a little of the colony for staining (18 -24 hours culture) mix
well inthe saline, air dry, fix by passing the slide 2-3 times through a Bunsen flame. Flood the smear with crystal violet for

1 minute. Wash with tape water. Flood the smear with crystal violet for 1 minute. Wash with tape water. Flood the smear
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with gram, siodine for 1 minute. Wash with ethyl acohol (75%).Wash with tape water.

Flood with Safranin for 30 seconds. Wash with tape water. Airdry. Observe under Microscope. Gram-positive

organisms stain violet colour.
Gram-Negative organisms stain red colour.

Motility Test
Tube Method

Inoculate motility medium by stabbing into the top of atube of the semi solid medium to a depth of about 5mm.Incubate at
35-37°c for 48 hrs and observe for spreading of the growth through the medium.

Slide Motility Method
Hanging Drop M ethod

Place vasaline in four corners of a cover slip. Using a sterile loop place adrop of an 18 hrs nutrient broth culture centre of
the cover dip. Place a clean microscope slide (cavity side) over the top of the cover dip. Invert the dide so that the drop is
upside down. Observe under microscope using x 40 objectives. The bacterium can be said to be motile when it is seen to

move from one side of the field of view to the other.
Indole Test

Inoculate tubes of Tryptone broth incubate tubes at 37°c for 24 hours. Add 0.2-0.3 ml of in dole (Kovac, s) reagent to the
tube and shake. Allow 10 minutes and observe the results. A dark red colour in the amyl alcohol surface layer constitutes a
positive test.

Methyl Test: Inoculate tubes of MRV P medium inoculate tubes at 37°c for 5 days. Add five drops of methyl red
solution and shake. Record a distinct red as methyl red positive, adistinct yellow as methyl red negative.

Voges -Proskauer Test

Inoculate tubes of MRV P medium and incubate at 37°c 48 hrs. Pipette 1 ml of each culture to ,a separate empty culture
tube and add 0.6 ml of a-naphthol solution and 0.2ml of potassium hydroxide solution. Shake the tubes and let them stand
2-4 hours.Record the development of pink colour in the mixture as a positive test.

Simmon’s Citrate Agar:

Inoculate in Simmon’s Citrate agar slant and slab the butt and incubate for 96 hrs at 37°c.Usually accompanied by colour

change from green to blue.
Catalase Test

Place 30 % Hydrogen Peroxide (H=0=) in a clean slide. Add an 18 hrs young culture use platinum loop and mix well,

Bubbles formation in slide means Positive reaction. If bubbles are absent Negative reaction.
Oxidase Test

Place a piece of filter paper into an empty petridish and add 3 drops of tetramethyl paraphenylene diamine dihydrochloride
solution to its centre with a sterile glass rod smear cells thoroughly into the reagent. The oxidase test is positive if
transferred cells turn dark purple in5-10 seconds.
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Urease Test

Urea: 20g
Yeast Extract: 0.1g
Na=HPo4: 9.59
K=HPo,:9.1g
Phenol Red: 0.01g
Distilled Water: 1 liter

Inoculate growth from each presumed positive TSI slant culture into tubes of Urea broth inoculated tubes of Urea
broth. Dissolve the ingredients in distilled water. Do not heat. Sterilize by filtration through 0.45um membrane.
Aseptically dispence 1.5 -3.0ml portionsin sterile test tubes. Incubate 24 hrs at 35°c turn at purple red positive.

I dentified microorganisms are compared with systemic Bacteriology (Bergey, s manual).
Antibacterial Activity

The antibacterial assay was carried out as per Selvin and Lipton(2004), Briefly the base layer was prepared with 10-
15ml(1.5 % w /v) of Muller hint on agar (Himedia)four numbers of sterile porcelain beads were placed on the base
layer at 60°(angle) apart. The overlaid seed layer was prepared by pouring 15ml containing 0.2ml of prepared
inoculum. The porcelain beads were removed carefully with sterile forceps. The resultant wells in triplicates were

filled with 20l of the appropriate algal extract.
MINIMAL INHIBITORY CONCENTRATION
Determination of mechanisms of antibiosis (bacteriostatic or bactericidal).

The minimal inhibitory concentrations (MIC) was determined by the broth dilution method. Appropriate seaweed
extract was diluted in tryptone broth or peptone water and filled up to the brim of each well and negative control were used
to validate the inferences. The plates were incubated at 37°c for 24 hrs, after incubation the bioactivity was determined by

measuring the diameter of inhibition zone.

INVITRO ASSAYS

DIFUSSION AGAR TEST
The method widely used to evaluate antibacterial activity is the well diffusion method. Soluble extracts diffuse into the
culture medium generally Muller hint on agar used for bacteria. The plates were incubated under the optimal conditions for

each microorganism, and the presence or not of an inhibition zone was determined.

Bacterial growth in the presence of algal extracts was monitered by measuring optical dencity (OD) at 490 nm

every 30 min for 24 hrs.
MINIMUM BACTERICIDAL CONCENTRATION

Minimum bactericidal concentration (MBC) refers to the minimum concentration of an antimicrobia drug that causes a 3-

logarrithmic decrease in the size of the standard inoculum.MBC test has been a powerful method to compare the germ -
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killing activity of several antimicrobial agents at once, for screening purposes. After a completed minimum inhibited

concentration (MIC) test, the MBC can be determined using a series of steps. The MBC is complementary to the MIC,
while the MBC demonstrates the lowest level of antimicrobial agent results in microbial death and the MIC test

demonstrates the lowest level of antimicrobia agent that inhibits growth.

WWW.iaset.us

Table 1: Antibacterial Activity of Seaweedsin 3 Different Solvents

Solvent (4%)
Marine Algae Acetone | Methanal Distilled Water
Green Algae:
Ulva Lactuca 0.9mm 1.5mm 1.4mm
Ulvareticulata 2.1mm 1.8mm 1.4mm
Monostromal atismum 1.8mm 1.6mm 1.2mm
Codium fragile 2.2mm 1.6mm 1.2mm
Caulerpa corynephora 2.4mm 2.3mm 1.2mm
BROWN ALGAE:
Sargassum muticum 2.5mm 3.1mm 2.4mm
Leathesia marina 1.8mm 3.0mm 1.2mm
Padina pavonica 1.5mm 1.8mm 1.5mm
Colpomeisisinosa 1.5mm 1.8mm 1.2mm
Sargassum wightii 3.5mm 2.4mm 1.5mm
Pedina tetrastromata 2.2mm 1.4mm 1.2mm
RED ALGAE:
mowm 2.2mm 1.6mm 1.2mm
Gracilaria Edulis 2.1mm 1.8mm 1.2mm
Gracilariagreville 1.8mm 2.0mm 2.1mm
Kappaphycusalvaras 0.8mm 1.3mm 0.7mm
. . 3.0mm 2.3mm 0.8mm
Laurencia karachiana
Parphyraumblicalis Polysiphoniaceramiae formis 1.8mm 1.5mm 1.2mm
1.0mm 1.4mm 1.0mm
Table 2: MIC of Seaweeds Extract against E. coli
M acr oalgae 10-1 10-2 10-3 10-4 10-5 10-6
Gelidium spinosum 1.3mm | 0.9mm | 0.9mm | 0.7mm | 0.7mm | 0.7mm
Gracilariaedulis 1.0mm | 0.8mm | 0.7mm | 0.7mm | 0.7mm | 0.7mm
Ulvalactuca 0.9mm | 0.8mm | 0.7mm | 0.7mm | 0.7mm | 0.7mm
Ulvareticulata 1.0mm | 0.9mm | 0.8mm | 0.6mm | 0.5mm | 0.4mm
Sargassum muticum 1.3mm | 0.9mm | 0.7mm | 0.5mm | 0.4mm | 0.2mm
Gracilariagreville 1.2mm | .1mm | 1.0mm | 0.9mm | 0.8mm | 0.7mm
Monostromal atismum 0.9mm | 0.8mm | 0.7mm | 0.6mm | 0.6mm | 0.6mm
Kappaphycusalvaras 1.3mm | 1.2mm | 1.0mm | 1.0mm | 1.0mm | 0.9mm
Codium fragile 1.1mm | 1.0mm | 0.9mm | 0.7mm | 0.7mm | 0.7mm
Caulerpa corynephora 1.2mm | .1mm | 1.0mm | 0.9mm | 0.8mm | 0.7mm
Leathesia marina 1.2mm | 1.0mm | 0.9mm | 0.7mm | 0.5mm | 0.4mm
Padina pavonica 1.6mm | 1.3mm | 1.1mm | 1.0mm | 0.9mm | 0.8mm
Colpomeisisinosa 1.0mm | 0.9mm | 0.9mm | 0.7mm | 0.6mm | 0.6mm
Laurencia karachiana 1.8mm | 1.7mm | 1.6mm | 1.5mm | 1.1mm | 1.0mm
Sargassum weightii 1.5mm | 1.2mm | 1.2mm | 0.9mm | 0.8mm | 0.7mm
Parphyraumblicalis 1.0mm | 0.9mm | 0.8mm | 0.7mm | 0.7mm | 0.7mm
Padina tetrastromatica 0.9mm | 0.7mm - - - -
Polysiphoniaceramiaeformis | 0.8mm | 0.6mm | 0.6mm | 0.5mm | 0.5mm | 0.5mm
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Table 3: Phytochemical Analysis of Sargassum Weightii Extract

S.No. Test Experiment Observation Inference
01. | Testfor Alkaloids | Extract+Wagner’s reagent 20?&?1 colour Alkaloid present
02. | Test for Steroids 1ml test sol ution+chloroform+2 drops of Red colour develops | Steroids present

conc.H=S04
5 - -
03. | Test for Tannins 1ml_ extract+1% ferric chloride+20 mi - Tannins absent
distilled water
Test for o Red colour Presence of
04 pholobatanins 10mlextract+few drops1%Hcl deposition present pholobatanins
05. | Testfor Saponins | 1ml extract +1ml distilled water & mix well Foamy |ather Pr&er_me of
present saponins
06 Test for 1ml extract+few drops 1%ammonia Y ellow colour Presence of
" | Flavonoids solution appears flavanoids
07 Test for 5ml extract+2ml chloroform+3ml Reddish brown Teroenoids present
" | Terpenoids conc.H=S0_ colour formed P P
. 5ml test solution +2ml glacial acetic ,
08. Test fo_r Cardizc acid+1ml ferric chloridetadd 1ml of Brown ring appears Presen_c e of cardiac
Glycosides glycosides
conc.H=S04
09 Test for Phenolic | 1ml seaweed solution+few drops of Ferric | Intense colour Presence of phenol
compound Chloride develops compound.
10 Test for Aromatic | 1ml Seaweed solution+a pinch of Sodium Formation of brick | Presence of
" | Acids bicarbonate effervescence. Aromatic acids.
11 Test for 1ml seaweed+add a few drops of vellow oot Xanthoprotein
" | Xanthoprotein H=S0 4+1ml Ammonia solution. PPt present
Table 4: Phytochemical Analysisof Laurencia Karachiana

S.No. Test Experiment Observation Inference
01. | Testfor Alkaloids | Extract+Wagner’s reagent Epesgéﬁ colour Alkaloid present
02 | Test for steroids 1ml test solution+chloroform+2 drops of Red colour Prese_nce of

conc.H=S0 4 develops steroids
, 1ml extract+1ml Distilled water+few drops . Presence of

03. | Testfor Tannins of 1%lead acetate White ppt present Tannins

Test for o Phol obatanins
04. pholobatanins 10ml extract+few drops1%Hcl - absent
05. | Test for Saponins | 1ml extract +1ml distilled water & mix well Foamy |ather Pr&er!ce of

develops Saponins

06. Test for. 1ml extract+few drops 1%ammonia solution Appearance of Flavonoids present

Flavonoids yellow colour
07 Test for 5ml extract+2ml chloroform+3ml Reddish brown Terpenoids present

Terpenoids conc.H=S04 colour formed P P

. 5ml test solution +2ml glacial acetic . .
08 | LeforCardiae | rigami feric chiorideradd 1mi of Brown fing presence of cardiac
Y conc.H=S04 ap gy

09 Test for phenolic 1ml seaweed solution+few drops of Ferric Intense colour Presence of phenol

compound Chloride develops compound.
10. | Testfor Aromatic | 1ml of seaweed solution+add a pinch of Brick Aromatic

i . : effervescence

acids Sodium bicarbonate absent compound absent

11 Test for 1ml of seaweed solution+add a few drops of vellow oot Xanthoprotein
" | Xanthoprotein H=S0O.4+1ml Ammonia solution. PP present

RESULTSAND DISCUSSIONS

The antibacterial activity of seaweeds has been determined using pathogens. In the preliminary assay of organic solvents
like Acetone, Methanol, and Distilled water. The zone of inhibition produced by these extracts against pathogenic

Impact Factor (JCC): 7.1738 NAAS Rating 3.73
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microorganisms is summarized in Table.1.The Acetone extract was most active and showed broader zone of inhibition
against most of the pathogens. The highest zone of inhibition 3.5mm, 3.0mm was produced by Acetone extracts of
Sargassum weightii, Laurenciakarachiana respectively. The 100ul extract having antibacterial activity was then tested for
their potency by MIC determination assay and results were summarized in Table.2.The Acetone extract was most active
and showed antibacterial activity at lower concentrations.

The extracts of Sargassum weightii, Laurenciakarachiana were effective against most of the tested pathogenic
Bacteria. These results indicate significant capacity of Sargassum weightii, Laurenciakarachiana bioactive compounds
phenol as antibacterial agent in the treatment of pathogenic organisms.

Figure 6:Sargassum Weightii Extract on
Different Solvents.

Figure7: MIC of Sargassum Weightii Acetone Extract Against E.
coli.
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Solvents.

Figure 10: Antibacterial Activity of Ulva Reticulata
against E. coli.

DISCUSSIONS

Antibacterial activity of seaweeds differs in each one species and solvent extracts also differs the antibacterial activity.
Brown algae and Red algae have higher value than green macroalgae, the only reason being high potential phytochemical

compounds present.

Impact Factor (JCC): 7.1738 NAAS Rating 3.73
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Voparzhasmnbyticus
W.chnlera
Lnterchacter acrogenss
L.coll
Slapliylococeus sureus

Green Ulva Laurencla Sargassum
alzzelllva  retlculata karachlana  welzhtll
lactuca  Breenalgae Red algac Brown algac

® Szaphylococcus aurcus mEccli mEnterobacter acrogenes Vucholora v oparahacmelyticus

Figure 11: Antibacterial Activity of Seaweed Extracts (100ul)
Against Seafood Pathogens.

Figure 12: Laurenciakarachiana Seaweed Extract on
Different Solvent.

Figure 13: MIC of Laurencia Karachiana.

CONCLUSIONS

The extracts of Sargassum weightii, Laurenciakarachiana were effective against most of the tested pathogenic Bacteria.
These results indicate significant capacity of Sargassum weightii, Laurenciakarachiana bioactive compounds phenol as

antibacterial agent in the treatment of pathogenic organisms.
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