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Extract 

Introduction 

lnin flora is rich in medicinal plamt that is widev used in traditional medicine. Medicinal plants Te widely used in traditional cultres all over the world and are good alternative to snthetic chemicals which are beneficial to health effeci. They are rich in polyphenols, which re good in their antioxidant properties. These plants have several biodciive molecules which belong to secondary metabolites s1ch as polyphenols alkaloids and flavonoids. Catharanthus roseus belongs to family of Apocynaceae is an inportant medicinally imporiant plant whose leaves are used for cancer treatment. i is a poient medicinal plant which have many pharmacological actions such as anti microbial, antioxidant,anthelmintic, antidiabetic effect etc.The pharnacological properties of the plant 1vas foumd to be associated with the alkaloids thatoccupies almost most of the paris of the plat. In this, research paper, we ivestigated the different Phyto chemicals present in the Crude leaves extract. 

Abstract 
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Anthelmintic, 

India is an emporium of medicinal plants used in various traditional medical therapies since 
a long time ago.Plants contain several active compounds called Phyto chemicals like 
Carbohydrates, Terpenoids, Steroids, Tannins, Alkaloids, Flavonoids etc. which have 

significant effect on thephysiology of human body. Secondary metabolites are chemically 
and taxonomically extremely diverse compound. A large number of phyto chemicals belong 

to several chemical classes that shows inhibitory effects on all types of microorganis1ms in 

vitro, This can be derived from seeds, barks, flowers, leaves, fruit, root. (Yadav & Agarwal 

etal., 2011). 

Catharanthus roseus also known as Madagascar Periwinkle, Sadabahar belongs to the 

family ofApocynaceae. It is an important plant with numerous imedicinal properties. It is an 

evergreen, perennial herb growing one meter tall in tropical countries.It is cultivated as an 

ornamental plant almost throughout the tropical world. (Kaushik er al., 2017) Different parts 

of the plant like roots. bark,leaves and flowers are of medicinal significance.It has glosSy 

Antidiabetic, Alkaloidetc. 
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dark grCen lcaves and produccs attractive. star-shapcd flowcrs in various colors including hite. pink. red. and Jaycnder. The synonyns of the plant name include cochnera rosea, Ammocall1s rosea can VincarOsea. (Gaialakshmi et al., 2013). Therc arc two common Varicties of C. roseus which is namcd on the basis of colour of the flovwers.i.e the pink flowered Rosca' and thc white flowercd'Alba' The plant leaves contains more than 70 types of chemical constitucnts such as indole type of allkaloids,serpentine and reserpine. The scalkaloids havc shown significant mcdicinal properties and are used in the treatment of Ccrtain types of canccr. such as leukemia and Hodgkin's Iymphoma. They work by inhibiting the growth of cancer cclls. Duc to prescnce of these alkaloids in Catharanthus roseus, it has anti hypcrtcnsivc and anti spasmodic properties.(Kabeshelal.,2015) 
Phytochemical Properties of Catharanthus roseus 

Patil eial., (2022) reportcd that Catheranthis roseus is rich in carbohydrates, alkaloids, 
flavonoids, tritcrpenoids. tannins, coumarin, quinone and phenolic compounds. More than 

400 alkaloids are present in the plant uscd as pharmaceuticals, agrochemicals, flavor and 
fragrance. ingrcdicnts. food additives and pesticides. The alkaloids like 
Actincoplastidemeric, Vinblastin, Vincrestine, Vindesine, Vindeline, Tabersonineetc, are 
mainly prcscnt in acrial parts whercas Ajmalicinc, Vinceine, Vineamine, Raubasin, 
Reserpine. Catharanthinc etc. are present in roots andbasal stem. Rosindin is an anth0cyanin 

pigment found in the flowcr of C. rosens. (Mishra et al., 2017) 

The lcaves of Catheranthus roseus are rich in alkaloids and carbohydrates. It has 
demonstrated antibacterial and antidiabetic cffccts and is able to reduce the blood sugar 
(Singh et al.. 200). Flowers are richintannins, triterpenoidsandalkaloids and helps in the 

wound hcaling. (Zhou etal. 2009) Lahare eial. (2020) concluded that flowers of C. rosens 
contains Catharanthine. Vindolinc, Leurosine, Locherine, Tricinwhileseedscontains 
Vingramine. Methylvingramincetc. 

Ethno medicinal properties of Catharanthus roseus 

In India Avurveda. Physicians used fresh Juice from flowers of C. oseus for treatment of 
<kin diseases e.g. dermatítis, eczema and acne. In certain traditional systenms of medicine. 
preparations made from C:. roseus have been applicd topically to treat fungal skin infections 
such as ringworm,athlete's foot, and candidias1s. The leaves are used for yarious treatments 
such as diabetes mellitus. high blood pressure and infection.Leaf juice of the plant is used as 
anplicatíon in bee sting and wasp sting.Crude extract of leaf and root was used for treatment 
of cancer.(Gajalakshmietal., 2013) 
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pharmacological Properties of Cath aranthus roseus 
1. Anti-can ceractivity 

2. Anti-diabeticactivity 

The anti cancer alkalo1ds Vinblastine and Vincristine are derived from stem and leaf oi Catharanthus roseus. T hese allkaloids have growth inhibition effect to some human tumors. (Mishra &Verma etal., 2017) 

3. Anti-helminthic activity 

The ethanolic extracts of the leaves and flower of C roseus showed a dose dependent 
lowering of blood sugar in comparable to the standard drug gibenclamide The Hypo 
glycemic effect as appeared due to the result of the increase glucose utilization in the 
liver.(Mishra&Vermaetal.,2017) 

4. Antimicrobial activity 

ISSN : 2350-1154. Volume X. Issue I, October 2023 

Helminthes infections are the chronic illness. affecting human beings and cattle. 
Catharanthus rosens was found to be used fiom the traditional period as an anti-helminthic 
agent. The anti-helminthic property ofC.roseus has been evaluated by using Pheretima 

posthuma as an experimental model and with Piperazine citrate as the standard 

reference.The ethanolic extract of the concentration of 250mg/ml was found to show the 

significant anti helminthic activity.(Mishra&Vermaeial., 2017) 
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5. Anti-oxidant property 

C. roseus has been discovercd to be an important medicinal plant for the creation of the 

novel pharmaceuticals as most of the bacterial pathogens vere improving resistance against 

many of the available anti microbial drugs.(Paarakh etal.. 2019). 

5. Anti-diarrheal property 

The anti-oxidant potential of the Ethanolic extract of the roots of the two varieties of C. 

roseus namely rosea (pinkflower) and alba (white flower) was obtained by using different 

System of assav such as Hydroxyl radical-scavenging activity,super oxide radical 

SCavenging activity. DPPH radical- scavenging activity and nitric oxide radical inhibition 

Imethod. (Mishra & Verma ei al.,2017) 

1he anti-diarrheal activity of the plant ethanolic leaf extract as tested in the wistar rats with 

Cdstor oil as a experimental diarrhea inducing agent in addition to the pretreatment of the 

CxIract. The anti-diarrheal effect of ethanolic extracts C. roseus showed the dose dependant 

inhibition of the castor oil induced diarrhea. 
(Mishra&Vermaetal., 2017) 
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Material and Method 

1. Collection of Plant material: 

forcxtraction. 

Leaves of (athaanthus roseus werc collected 

2. Extractionprocedure: 

3. Phvtochemical Analysis: 

The dricd lcaves were extracted with distilled water. 10gm of died powder iwas mixed wirh 

100ml of distilled water and stirred properly. The solution is kept for j-4 hours and then 

strained. Filtrate was kept in a beaker and covered for further Phyto chemical analvsis 

Estimation of Primary Metabolites 

The cxtracts obtaincd were subjected to various qualitative tests to detect the presence of 

plantconstitucnt. 

1. Detection of carbohydrates 

HIGHBROW 
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Extracts were separately dissolved and filtered in 5ml distilled water.The filtrates were 
uscd to analvsc the occurrence of carbohydrates. 

a) Molisch's test: 2drops of alcoholic naphthol solution was mixed with filtrates in a test 
tube and 2ml of conc. Sulphuric acid was added carefully .Violet ring fomation at the 

b) Bencdict's test: Filtrates were handled and boiled in a water bath vith Benedict s 
reagent. An orange red precipitate formation shows the existence of sugar reduction. 

2.. Detection of proteins and amino acids 

c) Jodine test: Crude extract has been mixed with lodine solution of 2ml.The presence of carbohvdrate is indicated by a dark blue or purple colour. 

a) Millon's test: Crude extract was mixed with 2ml of Millon's reagent. White precipitate formed tlhat turned red on gentle heating confirming protein presence. 

3. Detcction of fixcd oils and fats 

b) Xanthoproteic test : Crude extract was mixed with few drops of conc. Nitric ac1d solution. Yellow colour formation shows protein presence. 

Sri Sathya Sai College for Women, Bhopal 

a) Stain test: Between two ilter papers, alittle amount of leaf extracts wel Dresscd,Prescnce of fixed oil is indicated by an oily stain on filter paper. 

co from the campus of Sri Satha Sai College 
forWomcn. Bhopal. India. The leaves vere dried under shade and ginded in coarse powder 

intersection shows the existence of carbohydrates. 



Estim ation of Secondary Metabolites 1. Detection of alkaloids 
ExtractS Were Separatelly dissolved and fltered in diluted hvdrochloric acid. The filtrates were used to analyse occurrence of alkaloids. a) Mayer s test: Few drops of Maver's reagent have been added to 2-3ml or filtrate.Creamy precipitate formation suggested existence of alkaloids. b) Wagners Test:Wagner's reagent was used to treat filtrates. Reddish brown precipitate fomation shows that alkaloids are present. 
2. Detection of glycosides 
Dil.HCl was used to hydrolvse extracts and then used for glycoside screening. a) Keller Kiliani test : Crude extract was blended with 2ml of glacial acetic acid with l-2 

drops of 5%FeCl3 solution. Then 2ml conc. Sulpjuric acid was added. At the interphase., a 
brown ring indicated that cardiac glvcosides were present. 

3. Detection of steroid 
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a) Salkowski's test : Extracts were mixed with chlorofon and filtered. A few drops of conc. 
Sulphuricacid were added to the filtrates and shaken. Golden yellovw appearance shows the 

existence oftriterpenes. 

4. Detection of saponins 
a) Froth test: Extracts were diluted to 15ml with distilled vater and shaken for 5 

minutes.Formation ofl cm foam layer shovs saponin existence. 

b) Foam test: Small quantity of extract has been shaken with little water. It shows the 

existence of saponins if the foam generated and persists for ten minutes. 

5. Detection of flavon oids 
Alkaline Reagent test: Extracts vere mixed with little quantity of sodium hydroxide 

solution, Intense vellow colour formation, which becomes colourless when dilute acid is 

added. shows the existence of flavonoids. 

6. Detection of phenols and tannins 

Ferric chloride test: Extracts vere mixed with little quantity of ferric chloride solution 

.Bluish black colour formation shows the existence of phenols. 

Gelatintest : 1% gelatin solution comprising sodium chloride has been added to the extract. 

White precipitate formation shovs the presence of tannin. 
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Results and Discussion 
Systematic Classification 

Kingdom: 
Division 
Class: Asterids 
Order: Gentianales 

Family: Apocynaceac 
Genus: Catharanthus 

Species: 

Distribution 

Plantae 
Angiosperms 

rOseus 

Vermacular names: Oldmaid, Red periwinkle, Madagascar peririnkle, Hind1: Sadabahar 

Baramasi, Sadampuspa, Sadapushpi. 

Morphological Characteristics 

HIGHBROW ISSN: 2350-1 154, Volume X, Issue I, October 2023 

Fig- J.Catharanthus roseus Habitat, collected plant leaves, Powdered leaves. Crude extract 

Plant is commonly seen in tropical countries and are native to Madagascar and SoutheIn Asia.The plant has spread all over tropical and subtropical parts of India and grows Wild all over the plains and lower foot hills in Northern and Southern hills of India.(Kaushik etal. 2017).Inlndia,it is distributed throughout tropical and sub-tropical pats of India. TamilNadu, Karnataka, Andhra Pradesh, Gujarat, Madhya Pradesh and Assam are jdeally suited for the cultivation of theplant. 

Catharanthus roseus is a perennial small her borsub-shrub, up to 90 cm in height.Stem. Erect branching with flexible long branches, purple or light green. Leaves:2.5cm-9.0cm long and 1.0-3.5cm broad,glossy green.hairless.with a pale midr1b and 
a short petiole of aboutl.0-1l.8cm long and they are aranged in the opposite pairs. 
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Flower : The flovwers look white or pink, with a purple,red.pale yellow or white cenue 
Follicle and a basal tube of 2.5-3.0cm long with a corolla of about 2. 0-5.0cm diameter itn 
five petals like lobes. 

S4 



Carbohylvle Test 

of ollieles abour en lonp, and 3.(Kushik etel., 2017) 

() 

Iig2.Phvto chemical analvsis (Primary Metabolites) of Catharanthus rosenS 

(+) 

Metabolite 
Primarvmetabolite 

) 

Fig3, Plhvtochemical analysis (Sccondary Metabolites) of Catharanthus roseus 

Secondary 
Metabolite 

Chemicalconstitucnts 
Carbohvdrate 

Protein 

Fatsandoils 

Alkaloi 

Glycoside 
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Steroid 

Saponin 

Flavonoid 

Phenol+Tannin 
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Chemicaltest 
a. Molischtcst 
b. Fchlingtest 

a. Millontest 

b. Xanthoprotictest 
a.Staintest 

a.Mayertest 
b.Wagertest 
a.Keller test 

a.Salkovwski test 

a.Frothtest 

b.Foamtest 
a.Alkalinetest 

a.Ferrictest 

b.Gelatintest 

Testresult 

4 

+ 



Fig4. Phytochemical Analysis of Crude lcaves cxtract of ('atharanthus roseus Medicinal 

plants is thc major sourcc of drugs. They contain small activc compounds which ha 
significant cffect on human plhysiology. Thcy play a vital rolc in human hcalth care. about 

HIGHBROWSA 

80% of the world total population usc traditional medicine bascd upon plant material 

(Dashetal. 2011) 

Conclusion 
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Thc lcaves of plant C. roseus has a very grcat mcdicinal value. Our find1ngs shows that the 
lcaves of this plant contain alkaloid,flavonoids.saponin,phenol,tannin,steroids.glycosides 
other than carbohydrate protein and fat. Similar findings wcre replied by ( Kritikza et al 
2013) that thesc leavcs contain morethan 70 types of chcmicals. Due to prescnce of these 
alkaloids it has medicinal propertics and wide pharmaccutical uses.(RischerH.eial 2006) 
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Introduction 

Water and Soil are lifelines for the globe as well as for human development. Textile industries are a huge source of pollution to the environment and for health hazards, various dyes are used as coloring agents. One of the most widely used dyes among 

Abstract 

is gz0 dye- a class of synthetic dyes causing carcinogenic, mutagenic, genotoxic, totoxic. and neurotoxic which is extensively used in textile, printing, food, and 'omedical industries worldwide. Congo Red (a type of azo dye) and other dyes of 
this group are carcinogenic �ue to their cleaved product such as benzidine while 
some azo dyes are carcinogenic without being cleaved into aromatic amines. 

Various physicochemical methods are used to remove dyes from wastewater and 
wasteland but the best way to treat our mother earth is biological methods like 
microbial degradation- it is a method in which degradation of compounds takes 
place with ihe help of microbes. Biodegradation is a powerfud, effective, and eco 
friendly tool to treat the environment. It is a promising technique for the 

mineralization and detoxification of azo dyes. Microbes are well-known biological 

agents which breakdown dyes and convert them into harmless components such as 

CO; and H,0.The overall review study will evaluate the mechanism of 

biodegradation of Azo dye by bacterial treatment for its safe disposal into the 

environment. 

Keywords: Textile industries, Health hazards, Azo dye, Congo Red, Microbial 

degradation, Mineralization, and Detoxification. 
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Industries are the backbone of the economic sector among all industries, the textile 

industry is a significant source of economic growth and employment opportunities 

for the nation and its 
people.Besides these benefits, textile industries produce 

hazardous waste in the form of dye effluent. Colors are the major component of 



Properties of azo dyes 

textile industries. It creates aesthetic value for the product. The different Shades and 
contours of color we see are all derived from the dye that we used in texle 
industries for the pigmentation of cloth (Ngo et al., 2022). Various types of 0yes are 
uscd in textile industries which are discharged as colored wastewater. Approx 7% 
of synthetic-azo dyes are used dyes in textile industries across the world. The 
wastewater containing dyes is very harmful to aquatic animals which 

increases the 
biological oxygen demand in water bodies (Srinivasan et al., 2020). The coloredeffMluentdischarged by textile industries can also have negative inpacts on the 
terrestrial environment.(Nanjani et al., 2021). Water and soil are the major resources 
of the globe. Hence, the removal of dyes from the wastewater is very necessary and 

it can be done by yarious physicochemical methods but they have high energy required, and timetaken strategy to solve this problem is microbial degradation- it is the biodegradation 
process. The most effective and promising process in which with the help of beneficial microbes we can remove the toxicity of dye-containing wastewater(Haque et al., 2021). 
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bonding with specific 

As colorants, azO dyes are printing complexes, food, cosmetic, textile industries, etc. On account, 70% of dyes 

widely used synthetic dyes in paper manufacturing are used in the textile industry. Most disperse dyes, reactive dyes, and azo dyes are 
widely used for fabric dyeing and printing purpose(El Harfi et al., 2017; Benkhaya 
et al., 2020). 
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are very expensive, 

Azo group dyes are generally bonded to aromatic heterocyclic groups, benzene 
rings, naphthalenes groups, and enolizable aliphatic groups(Towns, 1999). The gives different shades according to their intensities. The backtbone of azo dye is 

groups is responsible for thecoloring effect of an azo dye, this made up of the auxochrome groups, the chromophoric groups, and the solubilizing 

groups. The shades of color can be determined by the bonding present in the az0 

groups and their association with the chromophores and auxochromes (Benkhaya et 

al., 2016). These azo dyes are belonging to organic compounds and azo groups a 

attached to the aromatic and heterocyclic rings. On mineralization, these dye 

Compounds can be dissociated into an aryl amine and an aromatic Compound that is 



Imore hazardous and tends to be carcinogenic. Most azo dyes are soluble in water 

and absorb resadily through inhalation or skin. If azo dyes consume or inhaled 
intentionally or non-intentionally it causes cancer, irritation to the eyes, allergic 
reactions, and high toxicity(Sudha et al., 2014). 

Classification and Characterisation of azo dve 

Mainly AZo dyes are categorized into three major groups (mono, di, and poly). They 

strictly classified according to the number of azo groups in their structure. These 

azo groups are attached to heterocyclic or aromatic compounds on one side and 

aliphatic or unsaturated groups are attached on the other side of the structure(Al 

Tohamy et al., 2020; Liu et al., 2020). 

are 

Table 1:Commonly used azo dyes and their properties. 
Uses TUPAC name Types of 

Azo Dye 
Acid 
violet 7 

Congo 
red 

Direct 
blue 15 
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[(4 
disodium;5-acetamido-3- | Used for silk, Chromosomal 

wool, wood, aberrationinhi 
the medicine, bits 

activity of 

leather, fiber, acetylcholines 
polyamide, and terase 
biological 

acetamidophenyl)diazeny soap, 
I]-4-hydroxynaphthalene- cosmetics, 
2,7-disulfonate 

disodium;4-amino-3-[[4 
[4-[(1-amino-4 
sulfonatonaphthalen-2 
yl)diazenyl]phenyl]pheny 
I]diazenyl]naphthalene-1 
sulfonate 
tetrasodium;5-amino-3 
[4-[4-[(8-amino-1 
hydroxy-3,6 
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dyeing 

cotton 

Toxicity 

Mostly used for 
cotton, such as 

glue 

membrane 

Used to dye Carcinogenic 

lipid 
peroxidation 

and 

effects 

Mutagenic 
effect due to 

the reduction 

Referen 
ces 

Tomar 

et al., 

and mutagenic al., 

2022. 

Goud et 

2020. 

Selvaraj 
et al., 
2021. 



e green 

as 

Malachit 4-((4 

disulfonatonaphthalen-2- cellulose fiber, process, 
silk, and rayon. also having 
It was also strong 

2,7-disulfonate 

al., 2021). 

yl)diazenyl]-3 
methoxyphenyl]-2 
methoxyphenyl]diazenyl] used for pulpP, carcinogenic 

-4-hydroxynaphthalene- biological, film effect 

Microbial biodegradation of azo dye 

dimethylaminophenyl) 
phenyl-methyl]-N,N 
dimethyl aniline 

ISSN: 2350-11 54, Volume IX, Issue I1, April 2023 

Sri SathyaSai College for Women, Bhopal 

footage 
dyeing, 
used to make 

ink. Used in 

staining 

of 

biological and 

applications. 

and 

biological 

paper 

industries 

Textile, leather, Carcinogenesi Roy et 
S. 

staining, and mutagenesis, 

chromosomal 

and 

fractures, 

HIGHBROWS5 

teratogenicity, 
and 

respiratory 
toxicity. 

Usually. azo dyes are not fully biodegradable. Therefore, conventional methods such absorption, coagulation, filtration, settling, etc. are production of sludge in high amounts, secondary pollution elimination, and high 
widely accepted, but the cost are the major drawbacks of this method. In the present situation, the removal of 

dye by the microbial degradation process gives a new direction to microbjal research. This microbial degradation process is an effective easy, inexpensive, and 
permanent solution for the treatment of deteriorated land and water bodies(Etezad et 

al., 
2020. 

Cango red 

Diect blue 

Malachite 

gTeen 

Biodegr: 

The bioc 

treatmer 

develop 
chemica 
by the 

mechar 
reducta 
degrad 
solutic with 

benzi green 
ime 
gree 

Sris 



Table 2::Microorganisms involved Iin dye degradation. 
Types of Azo Microorganism 

Dye 
Acid violet 7 

Congo red 

Direct blue 15 

Malachite 

green 

Transformed E. coli 

verrucaria 
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Pantoeaananatis Sd-1, Bacillus Sp. strain Goud et al., 2020. MR-1/2, Daldinia Sp., Myrothecium 

Biodegradation mechanism of azo dye 
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The biodegradation process gains more attention due to its effective and eco-friendly 

treatment.Microbes can acclimatize to toxic waste, which can lead to the 

development of new and resistant strains that naturally transform various toxic 

chemicals into less harmful products. The biodegradation of recalcitrant compounds 

by the microbes occurs due to the presence of biotransformation enzymes. The 

mechanism by which azo dyes are degraded by microbes involves the use of azo 

reductase to facilitate the reductive cleavage of the azo bonds (-N=N-). The 

degradation process results in dye decolorization and the formation of colorless 

Solutions due to the presence of intermediate compounds(Shah,2014). On treatment 

with microbial culture, Congo red hastwo intermediates, naphthylamine, and 

4 benzidine analyzed by GC-MS(Sarkar et al., 2021).The biodegradation of malachite 
4-(dimethylamino) benzophenone, 

species, Pseudomonas green by 
leucomalachite and hydroquinone, 

dimethylaminophenol, benzaldehyde, 

greenwereidentified by LC-MS analysis as intermediate products.(Song et al., 2020). 



Future prospects 

From the current overview, we predict that ísolated potential microbes may degrade dye from the effiuent and soil and helps in the bioremediation of textile in 

ISSN:2350-1154, Volume lX, Issuel, Apri22 

wastewater and waste soil. The intermnediate metabolites 

degradation pathway used by bacteria. The findings make positive results that we can apply as environmental and agricultural good practices for the betterment of the 
society and ecosystem. This study gives an outlook on the biodegradation process furthermore molecular, proteomics, nano-technologies, etc. would be promis1ng and 
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RSrh sìmph means îmovating new discoveries. Good use of research knowledge Nl in wrMng is imperative to make it beneficial for larger community. During SRTH wriing work plays a sigmificant role. Good writing skill increases clarity, rizblin. miorniy and critical evaluation of evidence.A Research Paper is based on original research work. The research paper will be based on detailed, original 

Abstracet 

rmeNlion, anaysis and interpretation of the data. It presents the authors unique mesigaion of a specific research question. A Review Paper or Review article is a critical aRanNN on prerioush published literature on a specific topic. It is based on other's rublished research paper. It does not repor any original research. It generally summarizes zYe eristing lnerature and updated research work on a certain topic for better 22dersimdng. Ás per NAAC (National Assessment and Accreditation Council, an 
Auionomnous Organization founded by UGC for assessing and accrediting Indian higher 
Instiuions) Criteria 3. Research, Innovation and Extension emphasize on Promotion of 
research and facilities. Inmovative ecosystem, research publications, writing work, code of 
etnics tO check malpractices and Plagiarism etc. The aim of this article is to present an 
illustratie guide regarding writing a Research paper and Review paper in an efficient 
TiaTner io jaciliaae research writing. 

Introduction 

Kevwords- Research Paper, Review Paper, NAAC, UGC, Research, Innovation, 
Plagiarism. 

Research in common parlance means a search for knowledge. It is organized and systematic 
method of finding answers to questions. It is an art of scientific investigations. (Kothari, 
2004) 

Research is an scientific approach of answering a research question, solving a problem or 
generating new knowledge through a systematic and orderly collection, organization and 
analvsis of information. (Klimova, 2012) 

Good writing skills 
In Research. Writing work plays an important role. Good writing skill increases clarity, 

reliability, unifomity and critical evaluation of evidence. Writing work is as important as 

research work is necessary. It helps to develop reading for critical evaluation for the purpose 
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Mycodiversity of fruit of PhyllanthuS emblica: A Review 

estimate. 

Ms Shobhana Soni *, Dr. Renu Mishra 

Medicinal plants have served humans since prehistoric times to treat variousailments. Both 

developed and underdeveloped countries rely on traditional systems of medication using 

natural sources from plants. Phyllanthus is one of the largest genusin the family 

Phyllanthaceae, comprising over 700 well known species cosmopolitan in distribution 

mainly in the tropics and subtropic.Anla fruit contains a high concentration of vitamin C, 

as well as calcium, phosphorus, iron, nicotinic acid, and a mumber of amino acids including 

asparagine, alanine, glutamic acid, lysine, and proline. Amla fruits are cardioprotective, 

antiscorbutic, diuretic. and laxatiye. according to an inventorization of medicinal herbs. 

Vmerous pharmaceutical businesses use amla fruit in the production of well-known 

IPphala" and "Chawanprash" due to its therapeutic significance. Numerous postharvest 

diseases caused by fungal pathogens have been reported in Indian gooseberry. Some of 

common fungal pathogens reported from the Amla fruits are 

Cladosporium, Alternaria and Fusarium. These fungi produce mycotoxins, a group of 

secondary metabolites, w whichare hazardous to human health. Infection in Amla cause by 

Abstract 

mcny occur during growing season, at harvest time, during handling, stoage, 

Aspergillus, Penicillium, 

Iransport & marketing. The economic losses due to these fungal pathogens is difficult to 
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Dacveling Institutional Waste into Organic Fertilizer by Vermi composting : A Review 
Jiya Khasdey* and Aditi Kushwaha 

Introduction 

Abstract 

J orgamic methÍd in which eco-friendly earthworms are used to convert the organic lorial into hunius material, the whole process is said 10 be Vermicomposting. Vermiconnposting is one of the best practices to improve growih and yield of different crops, nlants in garden like vegetables, flowering and fruit plants in a institute. Vermicomposting is better treated in soil, aeration, bulk density, and water retention physically. Vermicomposting has the same chemnical properties such as pH, elecirical conductivity, and 
many more. Our institution uses the vermnicomposting method to keep our surrounding healthy . The organic matter content is also improve yields and quality. Vermicomposting is one of ihe best organic matter recycling options environmentally and economically. It is an activity produced by earthworms rich in macro-micro nutrients, vitamins, growth hormones 
enzymes, etc. Vermicomposting is so beneficial and stable fine granular manure that 
enriches soil quality by improving its physiochemical and biological properties. Vermicomposting can fulfill the organically grown product. It is becoming popular as a 
major component of an organic farming system. When vermicomposting is added to soil, it 
boosts ihe nutrients available to plants and enhances soil structure and drainage. 
Vermicomposting has also been shown to increase plant growth and suppress plamt diseases 
amd inseci pest attacks. The current review provides the basic idea of all those research 
studies about impact of vermicomposting on plants growth in an institution in which 
continuous progress of the college is monitored through an annual external ucademic audit 
conducted by the IQAC. Vermicomposting is in practice in the instiulion since past years. 

Keywords - vermicomposting, aeration, bulk density, water retention. granular manure. 
blomass, excrete, growth hormones. 

Yemicomposting is the scientific method of making compost, by using earthworms. They 
te commonly found living in soil, feeding on biomass and excreting it in a digested form. 
Vermicomposting is a simple biotechnological process of composting, in which certain 

species of earthworms are used to enhance the process of waste conversion and produce a 
better product. The institute has a provision for vermicomposting. Dry leaves, green waste 

wet waste is collected and dumped in the Vermin-compost pit. After the collected waste 
goes through the process of composting 
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Interested students of college and staff can create and sustain pollution free environment for 

the present generation and posterity. The facility in our college for converting 
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campus free from litter and keep our campus neat and tidy. 

Vermicomposting Material 

and solid waste of our campus into vermicompost IS an old practice. The facility was 
established in the year 2010 with financial support of UGC . lt helps us to maintain our 

HIGHBRON 

Decomposable organic wastes in a Institute such as laboratory waste, paper waste a 

residue enriches the quality of vermicompost, Mall(2004). 

excreta. Canteen waste, kitchen waste, garden and farm residue and forest liitter are 
commonly used as composting materials. Mixture of leguminous and non-leguminous 

fallen leaves 

Most worm farms raise two main types of earthworm: Eisenia joetida and Lumbrie 

Types of Vermicomposting Method 

rubellis. These worms are commonly used to produce vermicompost, as well as for fish bait. 
Both are referred to by a variety of common names, including red worms, red wigglers, tiger 
worms, brandling worms, and manure worms, Mehta et.al(2014). 

There are two major types of vermicomposting method " Vermicomposting in bin 

Vermicomposting turns the kitchen-canteen waste and other green waste into dark, nutrien 
rich soil. Due to the presence of microorganisms, it maintains healthy soil. It is an vo" friendly process that recycles organic waste into compost and produces valuable nutries Vermicomposting converts institutional and household waste into compost within 30 0a reduces the C:N ratio and retains more N than the traditional methods of prepars composts, Gandhi(1997). 

e Vermicompos 
The bin techniq 
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bins, oWing to 
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, Vermicomposting in Biìn 
The bin technique is ready to use in little Scale like home composting, in room or garage and 
in 

institution n it is being performed for making organic fertilizer. The bin is manufactured 
from numerous materials 

Organic waste 
Worm bedding 

(cattle dung) 

bins. owing to lightness, square measure a lot of most popular in home composting. A 
vermicompost bin could also be in numerous sizes and shapes, however its height most be Over thirty cm. bins with a height of 30-50 cm, and not therefore over it, square measure 
executive.Period of 2-3 month is required for the proper conversion of the foliage into bio-fertilizer vermicomposting depending on population of the worms. 

EarthWorms 
Coarse grave 
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Figure 7.30 Vermicomposting 

SCreen 
Outlet 

bin 

SPECIAL ISSUE: NAAC Sponsored One Day National Seminar (Hybrid Mode) On "Revised Assessment and 

Accreditation Framework of NAAC" Organised by Internal Quality Assurance Cell (1QAC) on 24th Sept., 2022 



.vermicomposting in Bin 

The bin technique is ready to use in little scale like home composting. in room or garage and 
in 

institution it is being performed tor making organic fertilizer. The bin is manufactured 
from 

numerous materials. hovever wOod and plastic ones square measure in style. Plastic bins. owing to lightnesSs, square measure a lot of most popular in home composting. A 
vermicompost bin could also be 1n numerous sizes and shapes. however its height most be 
Over thirty cm. bins with a height of 30-50 cm. and not therefore over it. square measure 
executive.Period of 2-3 month is required for the proper conversion of the foliage into bio-fertilizer vermicomposting depending on population of the worms. 

Organic waste 
Worm bedding 

(cattle dung) 
Earthworms 

Coarse gravel: 
Support blocks 
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" Vermicomposting in Pile 
Pile method mostly is used for vermicomposting in larger scale rather than bin methd Rostani(201l).Where the vermicompost is the chosen way to processing a large amount of wastes, application of piles is cost beneficial. The piles can be made in porch place ike 

ISSN : 2350-1154, Volume IX, Issue I, 
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greenhouse or in a floor with some facilities for drainage in warm climates. 

" Benefits of Vermicompost for Plants and Soil 
Benefits of vermicomposting include pathogen suppression in which SOme cases Compose-mediated disease suppression can be explained by interaction that occur on the surface germinating seeds within short times frame so exploring the relationships in the immediate 

HIGHBRON 

infection area in different pathosystem may be fruitful with any analysis of bulk media 
vermicomposting nutrient delivery is rich with many nutrients like nitrogen, potassium, and phosphorus micro nutrients are beneficial for soil and also contain plant harmones and enzymes. The speciality of water retention it stabilise the soil pH, detoxify growth chemicals and heavy metals in the soil. The ability to retain water and its beneficial of Nitrogen (N), Phosphorus (P), Potassium (K) and microbial nutrients increase and 

Contents improve germination rate and growth rate. 

"Disadvantages of Vermicomposting. 

Vermicompost have higher content of macro and micro nutrients like nitrogen, phosphorus, potassium, calcium, sodium, magnesium and micronutrients namely iron, copper, zinc ad manganese which play a major role in solid waste management. In vermicomposting pest suppression products have been proved to be efficient as organic fertilizers and biological control agents providing suppression on many plant diseases incidences caused by soil borne/foliar plant pathogens and pests. Plant growth regulation and higher yields, polluted 
soil remediation, wrapping it up are also some points that can be added as benetits 0T vermicomposting. 
It is a timne-consuming process and takes as long as six months to convert the organic Malus 
into usable forms it releases a very foul odour. Vermicomposting has high maintenance 
we perform such activity in our institute under care So that it should not get to0 wet or 
dry. The feed has to be added periodically and care should be taken that the worms al 
flooded with too much to eat. The moisture levels need to be monitored periodically. They nurture the growth of pests and pathogens such as fruit flies, centipede and flies. " Applications oif Vermicomposting Vermicomposting is an organic and biological process in which earthworm species are primar1ly used to convert organic matter or biodegradable wastes into manure (Byu in organic farming and sewage treatment plants. Vermicomposting is environmental friendly 

produced vermicompost are rich in nutrition and thus, they are widely used as bio fertilizers 
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and is wicdely used in agriculture. These Organic wastes contain organic carbon and plant 
nulrients in appreciable amounts. Vermicomposting can also be used as a technique Tor 
domcstic wastewater management in can be used in organic farming and small scale 
SUustainable farming hence it is also uUsed by in our surrounding to keep the institute healthy by making the use of organic waste. Adding vermicompost, which is rich in organic 
compounds, to the soil, plays a fundamental role in improving productivity and can also be 
used as a 

SSN :2350-1154, Volume IX, Issuel, October 2022 
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fights plant diseases. 

Conclusion 

proportions. Thus, it is complete and balanced plant food. Composting is high in proteins and other essential nutrients. Therefore, it is also used as an alternative in aquaculture feed. Regular use of vermicompost extract promotes plant growth, keeps plants healthier and 

nrOwth regulator as it contains all essential plant nutrients in appropriate 

Reference 

campus 

Vermicomposting is in practice in the institution since past years. The campus area of the college is full of greenery with wild, ornamental and medicinal plants.Vermicomposting enbances plant growth, suppresses disease in plants, increases porosity and microbial activity in soil, and improves water retention and aeration. Vermicompost also benefits the environment by reducing the need for chemical fertilizers and decreasing the amount of waste going to landfills. No pollution is caused if done properly. Produced vermicompost is 
used as a bio-fertilizer for campus plantation and at the same time students are also provided 
knowledge about the project and guided to use such type of project in the farming also. 
Specifically in Institutions audit is conducted on the basis of criteria wise as suggested by 
the NAAC, to evolve and develop eco friendly and novel technologies for restoration and 
improvement of soil health through vermibiotechnology. This is an attempt to minimize the 
pollution and to create environmental avwareness among the students and other staffs. 
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A Brief Review on Bacterial Pigments 

Delna N S*, Dr. Renu Mishra, Dr. Anil Prakash 

Introduction 

ISSN: 2350-1154, Volume VIlII, Issue I, April 202) 

Antibiotic resistance. 

Pigments produced from micro-organisms are highly demandable in both industrial, 

pharmaceutical fields because of its safe, non-toxic, and biodegradable characteristics Il 

of bacteria for pigment production has several advantages such as short life cycle and en 

for genetic modification. Among all other sources, many studies pointed out soil bacteri 

contribute a significant role in the production of colored pigments as their secondary 
metabolites. Bacterial pigments are famous for their antimicrobial, antioxidant, and anti. 

cancer properties. Hence, it opened new therapeutic insights for the development of novel 
drugs. However, compared with fungal pigments, most of bacterial pigments are still at the 
platform of research and development, therefor work on bacterial pigment production 
should be intensified to make them readily available on the market in low cost for arious 
purpose. This review article can be spread light on bacterial pigments along with their 
various applications based on the data available in the previous literatures. 

HIGHBROW 

Abstract 

Key words: Bacterial pigments, Secondary metabolites, Antimicrobial property, Antibiotics, 

Sri SathyaSai College for Women, Bhopal 

Apart from colorant, Bacterial pigments have many medicinal properties such as 
antioxidant, anti-inflammatory, UV protector, antimicrobial and anticancer activity. Bacteria 
provide a readily available source of naturally derived pigments and have wide range of 
applications with enormous advantage over plant and fungal pigments, including easy and 
rapid growth in low cost medium, easy processing, and growth that is independent of 
weather and geographic conditions (Usmanet al., 2017) 

Numerous reports on microbial secondary metabolites have been published in recent years. 
"our understanding to enhance the production of bioactive secondary metabolites are still 
limited" denoted by researchers in Mizoram University, Aizaw, India in the topic of 
"Microbial Secondary Metabolites: Recent Developments and Technological Challenges 
(Singh et al., 2019). In their article they comprised 25 studies covering important aspects on 
biodiversity, exploitation and utilization of microbial resources for the production of 
secondary metabolites together with their biological functions. They were also described 
that Bacterial secondary metabolites are an important source of antimicrobial and cytostatic 
drugs. 



Pigment Producing Bacteria 

Many bacterial strains have proved their potential in pigment production. According to the 
study of Narsing et al., (2017) Various genera of actinomycetes such as Streptomyces, 
Nocardia, Micromonospora, 
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Thermomonospora, Actinoplanes, Streptosporangium, Actinomnadura, Rhodococcus, and Kitasatospora produce a wide variety 
Microbispora, 

inents. As per the results oI this study, the genus Streptomyces was reported for 
highest pigment prroduction. Many species of this genus, like Streptomyces griseus, 

Soil: A Rich Source of Pigmented Bacteria 

Sreptomyces griseovIriais, Sreptomyces coelicolor, Streptomyces cyaneus, Streptomyces 
Streptomyces peucetius, Streptomyces echinoruber, Streptomyces vietnamensis, 

shaaxiensis, and Streptomyces caeruleatus were reported to produce pigments. 
Venil et al., (2013) reported that, Pigments such as pyocyanin and pyorubin obtained from 

Pseudomonas aeruginosa, pigments from Micrococcus luteus and Monascus ruber, 
prodigiosin pigment produced from Vibrio sp., pigment of an endophyte fungal species 
Monodictys castaneae, shows good antibacterial property on various bacterial pathogens. In 
their study, Pigment obtained from Streptomyces hygroscopicus, even showed good 
antimicrobial activity against drug resistant pathogens such as methicillin and vancomycin 
resistant strains of Staphylococcu saureus and B-lactamase producing strains of Escherichia 
coli, Pseudomonas aeruginosa, and Klebsiella sp. 

Pigment producing bacteria are present in various ecological regions such as rhizosphere 
soil, desert sand, fresh water, and marine samples and were reported in low and high 

temperature regions, can persist in salt regions, and even as endophytes (Malik, et al.,2012). 

Historically, most of the antibiotic molecules have come from soil bacteria which can be 

Isolated and grown in the laboratory, but there is still vast majority of soil bacteria cannot be 

ISolated with proper information. These understudied soil bacteria offer a wealth of potential 

Tor the discovery of new compounds (Sharrar, et al.,2020). 

e study of Singh et al.. (2016) says that India has a unique asset of biodiversity, which 

De used as a treasure for the search of novel isolates. With the variation of type of soil., 

according to the geographical changes, soil provide very complex habitat to the microbes 

Sang in it. Due to this intricate environment, the soil microbes play an important role 1n 

Olation of novel drugs". For their study they were collected the soil samples from six 

i SathyaSai College for Women, Bhopal 

diverse habitats of India (Lucknow, Uttar Pradesh: 26.7°N, 80.9°E; Badrinath, Uttarakhand: 

30.7440°N, 79.4930°E; Delhi, New Delhi: 28.6100°N, 77.23 00°E; Bhatinda, Punjab: 

30.2300° N, 74.9519° E; Haryana: 28.04°N 76.11°E; Thinmala range, Kerala: 8.5074°N, 

76.9730°E) for the isolation of microbes. These habitats included rhizosphere of the plants, 

agricultural soil, hospital surroundings, river mud, and preserved areas of forest soils. 



India., their objective was to isolate, characterize, and study the biological activity a 

Parmar et al., (2016) has conducted a study in ITM University, Gwalior, Madhya Pradesh 

pigment- producing actinomycetes. For their research they were collected the samples from 
rhizosphere soil of Chambal territory and other parts of Madhya Pradesh regions. According 
to the results of the study Streptomyces isolate has also shown notable antimicrobia 

activities against various pathogens, and Chambal territory region of Madhya Pradesh t 

great ability to produce potent actinomycetes, which possess pigment-production 

antimicrobial activities. 

Important Applications of Bacterial Pigments 

In Drug Industries 

HIGHBROW ISSN:2350-1154, Volume VIlI, Issue Il, April 202) 

Antimicrobial, anticancer, cytotoxic and remarkable antioxidant properties of bacterjal 

pigments make them popular in drug industries. Owing to the medicinal properties of 

bacterial pigments it was considered as a best choice for novel drugs (Numan et al.,2018). 

Most of the studies in antimicrobial resistance concluded with the need of an urgent novel 

antimicrobial agent. Never has the threat of antimicrobial resistance been more immediate 

and the need for solutions more urgent", said WHO Director-General Tedros Adhanom 

Ghebreyesus to The UN News in 2020. Marathe et a., (2019) and D'Andrea et al., (2019) 

has clearly described in their articles that the rise in antibiotic resistance is a serious growing 

problem for human health, hence they hope this extreme antimicrobial property of bacterial 

pigments can shed light as a solution to compete against antibiotic resistance. 

In Food Industries 

Waghela and khan (2019) in Mumbai India, conducted a study in antibacterial property of 

bacterial pigments isolated from food samples, they were aimed to isolate the 
microorganisms from different food samples capable of producing pigments with 
antimicrobial activity. Antimicrobial activity of the pigments they were tested against four 
human pathogens such as Escherichia coli, Pseudomonas, Staphylococcus aureus, and 
Streptococcus species, by well diffusion method on nutrient agar plates. The results of their 

study showed that all the three pigments lyellow and 2 orange pigments from the isolates 
were found to inhibit the growth of both Gram-positive as well as Gram-negative bacteria 
and thus these pigments could be designated as broad-spectrum antimicrobial agents. 

Sri SathyaSai College for Women, Bhopal 

Digging for Natural sources of food colors are increasing since some of the artificial color 
additives have demonstrated detrimental effect on public health. Due to the shortage of 
availability of natural sources of colors, Non-hazardous behavior of microbial pigments 
make them demandable in food industry (Sánchez et al, 2020). Bacterial pigments play 
significant role as food coloring agent, because of its easy production process such as easier 
extraction, higher yields through strain improvement by gene modification. This naturally 
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obtained colors can be readily replace synthetic colors thus protects humans and Cnvironment from harmful effect of this synthetic dyes (Aberoumand 2011) 
In Textile and Cosmetic Industries 
Textile industries are the largest consumer of natural dyes. Bacterial pigments are a very good natural colorant in cosmetics and textile industries. Even though microbial pigments remain so costly, the value of this pigments are exponentially increasing in International Imarket of color world. This organic dyes are widely used as printing inks, paints, and coating agents. (Narsing et al., 2017). The study of Choksiet al., in 2020 has suggested that 
bioactive pigment's antioxidant and sun-protective properties can be further develop and 
ohould be used as a main ingredient in cosmeceuticals. 

Modern Therapeutic aspects of Bacterial Pigments 
The Nano medicine technology and recombinant DNA technology offering another research 

oDportunity of bacterial pigments in therapeutic purpose. Thus indicating growing interest of 
bacterial pigments in modern medicines (Soliev et al., 2011) 
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Nano medicine is the application of nanotechnology in health care, and it is one of the most 

promising and worldwide technology. Nano medicine offers numerous promising 

possibilities to significantly improve nmedical diagnosis and therapy, leading to affordable 

higher-quality health care. (Bernardi et al., 2018). 

Rahul, et al., (2015) were extracted and purified Bioactive pigments from cultures of 

Serratia marcescens and Chromobacterium violaceum. These bioactive pigments, 

prodigiosin, violacein and their combinations with photosynthesized silver and gold 

hanoparticles were studied for the growth inhibition of Plasmodiunm falciparum and 

panosoma brucei gambiense. Prodigiosin was found to be more effective than violacein 

Or inhibition of both parasites in vitro. Specifically, combinations of the microbial pigment 

Podigiosin with metal nanoparticles showed a significant reduction of both parasites 

mincrease of cytotoxicity upon mammalian cells. The data may be useful for the 

C Pigment based drug design ing said by the authors at the conclusion of their article. 

Charkoudian et al., (2010) Cultured Strepiomyces and extracted their pigments then they 

modified the genomes and used Engineered bacteria to make new pigments. The study 

proved that the metabolic engineering of microbial systems can Scaling up the production of 

bacterial metabolites by using large scale bioprocessing techniques such as recombinant 

DNA technology. 

Conclusion The demand for bacterial PIgments are increasing day by day due to its non-adverse effects 

In environment and on human health. Apart from the industrial uses in food, textiles and 

COSmetics, their specific characteristics su 

Sri SathyaSai College for Women, Bhopal 

such as 
antimicrobial, 

antioxidants, and anti-cancer, 



make them famous in medical drug designing. As per the compendium of all the revieweh articles, bacterial pigment production is now one of the promising and emerging field o 
research to reveal its potential various usage and a best choice for drug designing, 
unexpected functions of known secondary metabolites are continuously being unrevealed 
and are fulfilling some of the gap in present-day research on medicinal use of bacteril 

pigments can contribute great promise for the future microbiology. 
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