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Abstract

11/1(1111]‘701'0 I\ rich in medicinagl plant thar is widely
plants <.n e H‘m'e_/y used in traditional cultures all o
synthetic chemicals which are benefi
which are good i their antioxiden
molecules which belong 10 se
< s

used in traditional medicine. Medicinal
: over the world and are good alternative to
cial 1o health effect. T, hey are rich in polyphenols,
" properties. These plants have several bioactive
condary metabolites such as polyphenols alkaloids and

medicinally i . us belongs 1o family of Apocynaceae is an important
G e ]npoz tant plant whose leaves are used for cancer mreatment. It is a potent

cn hic - i : . )
e ;7 plant ‘l/.m./? have many pharmacological actions such as anti microbial,
antioxidant,anthelmintic, antidiabetic effect etc.The pharmacological properties of the plant
was found 1-0 be associated with the alkaloids thatoccupies almost most of the parts of the
plant. In this, research paper, we mvestigated the different Phyto chemicals present in the
crude leaves extract.

Keywords: — Catharanthus — roseus, Pharmacological, — Antimicrobial, — Anthelmintic,
Antidiabetic, Alkaloidetc.

Introduction

India is an emporium of medicinal plants used in various traditional medical therapies sil?ce
a long time ago.Plants contain several active compounds called .Phyto cheml.cals like
Carbohydrates, Terpenoids, Steroids, Tannins, Alkaloids, Flavonmds. etc. which .have
sienificant effect on thephysiology of human body. Secondary metabolites are.chemlca]ly
al;d taxonomically extremely diverse co'mp'OL}nd. A large number of phyto (.thémn.cals.be]oqg
to several chemical classes that shows inhibitory effects on all-t)'/pfas of nmijxomga;‘lim‘s ml
vitro. This can be derived from seeds, barks, flowers, leaves,fruit,root. (Yadav garwa

etal., 2011).

-oseus also known as Madagascar Periwinkle, Sadgbahar belopgs to the
? aﬂ'mrmlehw o ae. It is an important plant with numerous medicinal properties. It is an
amily ofApocynaceac.

orowl ¥ I tropical countries.It is cultivated as an

{ p i ‘b erowing one meter tall in : ivat

e nte Elen e ILIUhOUt the tropical world. (Kaushlk etal.,2017) Different parts
O

ormamental pen a]mtOStbtei]rll-(Oleaves and flowers are of medicinal significance.It has glossy,
of the plant like roots, ;
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2reen leaves .
- aves and produces attr
white p CS attr

pink. red. and | active. star-shaped flowers in various colors including
avender. The synonyms of the plant name include eLochnera rosea

flmm)c(///

y 1S Fose nearos il / |

D (')sca and Vincarosea. (Gajalakshmi et al, 2013). There are two commol

f{ ¢s of (7 ./’(),S'el/.S' which is named on the b
owcred Rosea’and the W

of chemical constituents

scalkaloids have shown S

ccrtamn types of cancer.

inhibiting

)

1
: asis of colour of the flowers.i.e the pink
hite flowered* Alba’ The plant Icaves contains more than 70 types
such as indole type of alkaloids,serpentine and reserpine. The
ignificant medicinal propertics and arc used in the treatment of
such as lcukemia and Hodgkin's lymphoma. They work by
g the growth of cancer cells. Duc to presence of these alkaloids in Catharanthus
roseus. it has anti hvpertensive and anti spasmodic properties.(Kabesheral.,2015)

Phytochemical Properties of Catharanthus roseus

Patl eral.. (2022) reported that Catheranthus roseus is rich in carbohydrates, alkaloids,
flavonoids. tritcrpenoids. tannins, coumarin, quinone and phenolic compounds. More than
400 alkaloids arc present in the plant used as pharmaceuticals, agrochemicals, flavor and
fragrance.  ingredients.  food  additives and  pesticides. The alkaloids like
Actincoplastidemeric, Vinblastin, Vincrestine, Vindesine, Vindeline, Tabersonineetc, are
mainly present in acrial parts whereas Ajmalicine, Vinceine, Vineamine, Raubasin,
Reserpine. Catharanthince cte. are present in roots andbasal stem. Rosindin is an anthocyanin
pigment found in the flower of C. roseus. (Mishra ef al.,2017)

The lcaves of Catheranthus roseus arc rich in alkaloids and carbohydrates. It has
demonstrated antibacterial and antidiabetic effects and is able to reduce the blood sugar
(Singh er al.. 2001). Flowers are richintannins. triterpenoidsandalkaloids and helps in the
wound hcaling. (Zhou eral.. 2009) Lahare eral., (2020) concluded that flowers of C.roseus
contains Catharanthinc.  Vindoline, Leurosine, Locherine, Tricinwhilescedscontains
Vingramine. Mcthylvingramineete.

Ethno medicinal properties of Catharanthus roseus

In India Ayurveda, Physicians usced fresh juice from flowers of C. roseus for treatment of
<kin discases c.g. dermatitis, cczema and acne. In certain traditional systems of medicine,
preparations madc from (. roseus have bgcp applicd topically to treat fungal skin infections
cuch as ringworm.athlctc’s foot, and candidiasis. The leaves are used for various treatments
<uch as diabctes mellitus, high blood pressure and infcction.Leafjuice of the plant is uscd as
application in bee sting and wasp sting. Crude extract of leaf and root was used for treatment
of can cer.(Gajalakshmietal 201 3)
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pharmacological Propertie ¥
s of Calharunthu.s‘ roseus

1. Anti-canceractivity
The anti cancer alkaloids Vi '
e rosers. The Ymblast.mc and Vincristine are derived fr

et . se alkaloids have erowth inhip:: ed from stem and leaf of
(Mishra erma efal. 201 7 g 1 inhibition effect to some human tumors

2. Anti-diabeticactivity

The ethanolic extracts of {
- 1¢ leaves and flower
lowering of bloo - ower of . roseus showed a d
= d sugar in comparable to the standard drug glibcnc]aam?jfe: dl heseanl?;ot

3. Anti-helminthic activity

. WA 1 rom the traditional period as an anti-helminthic
agent. The anti-helminthic property of C .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&Vermaeral.,2017)

4. Antimicrobial activity

C roseus has been discovered to be an imj
novel pharmaccuticals as most of the bacterial pathogens w
many of the available anti microbial drugs.(Paarakh etal.. 2019).

sortant medicinal plant for the creation of the
ere improving resistance against

5. Anti-oxidant property o
The anti-oxidant potential of the Ethanolic extract of the roots of the two vaneties Of. C
roseus namely rosca (pinkflower) and alba (white flower) was Qbﬁalned b.y usyl-ng dl-fft‘jlel;’[
system of assay such as Hydroxyl radical-scavenging a‘C'[l'Vlt}',‘S.L(Iip‘eI_ do..\lc]le. llaglltcar;
scavenging activity. DPPH radical- scavenging activity and nitric oxide radical in hibitio

method. (Mishra & Verma ¢/ al.,2017)

caf extract as tested in the wistar rats with
n to the pretreatment of the

howed the dose dependant

5. Anti-diarrheal property
The anti-diarrheal activity of |
castor oil as a experimental diarr.
extract The anti-diarrheal cffect of ¢
inhibition of the castor oil induced diarhe

icl
the plant ethanolic : as
hea inducing agent 1m additio
cthanolic extracts C. roseus s
a.(Mishra&Vermaelal., 2017)
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) | >rial:
| Collection of Plant materia om ’ —
Jlected 1T - shade and grinded in coarse powde,

» JZ g 7€ O
Leaves of Catharanthus roseus Were C. ¢ dried unde
forWomen. Bhopal. India. The leaves wer

forextraction.

2. Extractionprocedure:

The dricd leaves were extracted W
100ml of distilled water and stirred properl}n
strained. Filtrate was kept in a beaker and covere

' : -der was mixed with
1 distilled water.10gm of dried pow 5
ith distille \}I‘ie solution is kept for 3-4 hours and then

d for further Phyto chemical analvsis.

3. Phyvtochemical Analysis: . s a
The extracts obtained were subjected to various qualitative tes

plantconstituent.

s to detect the presence of

Estimation of Primary Metabolites

1. Dctection of carbohvdrates
Extracts were separately dissolved and filtered in Sml distilled water.The filtrates were

uscd to analyse 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 formation at the
intersection shows the existence of carbohvdrates.

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

c) lodince test: C;'ude extract has been mixed with Iodine solution of 2ml.The presence of
carbohydrate is indicated by a dark blue or purple colour.

2. Detection of proteins and amino acids

a) Millon’s test : Crude extract was mixed with 2m
formed that turned red on gentle heating confirming protein presence

b) Xanthoproteic test Crude extract was mixe , .

: d with fe | f 4 :
> c - f . W dl() 1 tric a
SO]UUOI], YL,”O\’V 0]0[]] Ql‘n‘latlon h \ l Fof ]'] : | pS 0 conc. N] 1 Cld

I'of Millon’s reagent. White precipitate

3. Dectection of fixed oils and fats
a) Stain test: Between  two filter

osced Pr aper. i
pressed. Presence of fixed o] 1s indic papers, alittle  amoynp

. t of le eXAT e1re
ated by an oily stain on f caf extracts W

Iter paper.

Sri Sathya Sai College for Women Bhopal




HIGHBROW | 53

ISSN : 2350-1154, Volume X, Issue |, October 2023

Esnmatmq of Secondary Me¢ boli
1. Detection of alkaloias e
Extracts were SCparate]

a) Maver’s test: F
> - Few  dr : m
filtrate. Creamy precipitate fi)(l)'}fqti(;f Mayer’s reagent have been added to 2-3ml of
ation suggested existence of alkaloid
, S.

b) Wagner's Test:
S CSt.“7 1T T
formatioh shod AgNCr's reagent was used to treat filtrates, Reddi oW ipital
vs that alkaloids are e at filtrates. Reddish brown precipitate

Y dissol e S
ved and filtered in diluted hydrochloric acid. The filtrates

2. Detection of glycosides

Dil. HCI was used dr
to hydrolyse extracts and then used for glycoside screening.

a) Keller Kiliani -
drops-of 5%;@181 tes; : ‘Cmde extract was blended with 2ml of glacial acetic acid with 1-2
0 13 solution. Then 2ml conc. Sulpjuric acid was added. At the interphase. a

brown ring indi i
nng indicated that cardiac glvcosides were present.

3. Detection of steroid

a)SalkO\.\"sklv‘s test © Extracts were mixed with chloroform and filtered. A few drops of conc.
Su.lphurlcamd were added to the filtrates and shaken. Golden yellow appearance shows the
existence oftriterpenes.

4. Detection of saponins

a) Froth test: Extracts werce diluted to 15ml with distilled water and shaken for >
minutes.Formation of lem foam layer shows 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 flavonoids ' e _ _ _
Alkaline Reagent test: Extracts were mixed with little quantity of sodium hydroxide
O

solution. Intense yellow colour formation, which becomes colourless when dilute acid is
added. shows the existence of flavonoids.
Attt henols and tannins - ‘ ) N |
16:. DbuiCIUO%OftPSt_ Extracts WeIe mixed with little quantity of femric chloride solution
erric chloride test: EAHE e e
Bluish black colour formation shows th'u .e,\lsten_ce of }1)11161:3 .1 e et o et
G Jati 1% gelatin solution comprising sodium chloride has ‘ _
clatintest : 170 g€1¢

_ e tannin.
White precipitate formation shows the presence of t

- men, Bh0p3|
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Results and Discusann
Systematic Classification

lantac
g@ngdomz ingiosperms
1vision
Class: Astends ‘
Order: Gentianales
Family: Apocynaceae
Genus: Catharanthus
Foseus

Species: ‘ o
Vemacular names: Oldmaid, Red 'peuwmk
Baramasi. Sadampuspa, Sadapushpi.

le. Madagascar periwinkle, Hindi: Sadabahar;

Fig- 1.Catharanthus roseus Habitat, collected plant leaves, Powdered leaves. Crude extract .

Distribution

Plant is commonly seen in tropical countries and are native to Madagascar and Southemn
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 eral.,

2017) Inlndia,it is distributed throughout tropical and sub-tropical parts of India. TamilNadu,

Karnataka, Andhra Pradesh, Gujarat, Madhya Pradesh and Assam are idea]]v suited for the
cultivation of theplant. -

Morphological Characteristics
Catharanthus roseus is a perennial small her borsub
Erect branching with flexible long branches
Leaves:2.5cm—=9.0cm long and 1.0
a short petiole of about] (-] 8cm |

-shmb, up to 90 cm in height.Stem:
4 > Purple or light green.
-3.5cm broad,glossy

green hairle ; idri d
5 €ss,with a pale midrib an
ong and they are 114 ; ’ -

nged in the Opposite pairs.
Flower : The flowers look
Follicle and a basal tube of 2
five petals like lobes.

white or pink, with 5 pu

:5-3.0cm long with a ¢or, Ple,red,pale yellow or white centre

olla of about 2.0-5.0cm diameter with
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Chemicalconstituents | Chemicaltest | Testresult |
C mboh\ drate a. Molischtest } |
b. Fchlingtest +
© Protein a. Millontest -
b. Xanthoprotictest o
Fatsandoils a.Staintest o
Alkaloid a.Mayertest K
b.Wagcrtest +
" Glycoside a.Keller test +
" Steroid a.Salkowski test ot
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Fiod . Phytochemical Analysis of Crude leaves extract of ((//(7(//(//7//7//\ / )slu/s ~Il\/lkchcma]
pl'\\vnts is the major source of drugs. They contain small active compounds which g,

¢ > . b N I“\. ~ . - nl : A " o

sionificant ¢ffect on human physiology. They play a vital 191@ n hmlnan hcalih care. aboyg
o ' (o {1 Aol P
80% of the world total population usc traditional medicine bascd upon plant magerjy
(Dasheral 2011)

The Icaves of plant €' roseus has a very grcat'medicinal‘valuc. Our ﬁpdmgs §h0\vs thatl the
Icaves of this plant contain alkaloid.ﬂavonoicls,saponm,phenol.tapmn,ster01d§,g]y'c051dcs
other than carbohydrate protein and fat, Similar findings were replied by ( Kritikza ef ]
2013) that these lcaves contain morcthan 70 types of chemicals. Du'e to presence of these
alkaloids it has medicinal propertics and wide pharmaccutical uses.(RischerH.e/al 2006)

Conclusion

In the present study, Phytochemical analysis of crude Icaves extract of Catharanthus roseus
was done.The study showed that in Catharanthus roseus leaves has all the phyto constituents

like  Alkaloids.Flavonoids,Glycosides,Saponins,Glycosides cte It revealed the medicinal
property in the Icaves of this plant.
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Abstract

water and Soil are lifelines for the globe as wel]
industries are a huge source of pollution to the o
yarious dyes are used as coloring agents. Ope
4ll is azo dye- a class of synthetic dyes causing ca
cytotoxic, and neurotoxic which is extensively used in textile, printing, food. and
piomedical industries worldwide. Congo Red (a type of azo dye) and other dyes of
this group are carcinogenic due 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 the help of microbes. Biodegradation is a powerful, eﬁ’ectz:ve, and eco-
friendly tool to treat the environment. It is a promising technique . for .thel
mineralization and detoxification of azo dyes. Microbes are well-known bwlog;,czs
agents which breakdown dyes and convert them z:nto harmless chponec;ZZni:; .
CO, and H,0.The overall review study will evah.tate the mechan K
] j ial treatment for its safe disposal into

biodegradation of Azo dye by bacteri

environment.

as. Jor human developmen. Textile
nvironment and for heqith hazards,

the most widely used dyes among
rcinogenic, mulagenic, genotoxic,

o Red Microbial
Keywords: Textile industries, Health hazards, Azo dye Cong

ot ] jon.
degradation, Mineralization, and Detoxificati

Introduction dustries, the textile

11 indus ’ e

- tor among a ortunities
) economic S€¢ ment opp

Industries are the backbone of the wth and employ'n dustries produce

: i .. conomic gro e 1
Industry is a significant source of © these benefits; textile 7 ¢ component of
for the nation and 1its PeoPle'BeSIdeS

the majo
Colors ar€
hazar dous waste in the form of dye effluent.
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hetic value for the product. The differey,

extile industries, It creates aesthetic vel d fiom the dye that uy.
contours of color we see are all dehrl(VI\CI etal, 2022) Varions
i ies for igmentation of cloth (Ngo s '
industries for the pigmentation lored towas

: o : ich are discharged as colore wastewg
used in textile industries which are dlsc'ha g le industics aoper - X
ol synthetic-azo dyes are used dyes in textile lnt}l mals wp € Wor]q

W i T C anim 1

Wastewater containing dyes is very harmful to aquati

, ¢
ch INCreqq

: : i Ini et al.
biological oXygen demand in water bodies (Srinivasan al.,
colorcde(‘ﬂuenldisch

arged by textile industries can also have negat;
terrestrial enviromnent.(Nanjani etal,, 2021). Water and soil
of the globe. Hence, the remova] of dyes from the wastewate

er
it can be done by various physicochemical methods but th

are the major TeS0Urce,

I'is very Necessary gng

€y are very ©Xpensiye

1cial microbes we ca

N remove the toxicity of
dye-comaining wastewater(l-laque etal., 2021).

_ etc. On account, 70% of dyes
In the textile Industry, Most disperse dyes, reactive dyes, and azo dyes are

widely used fo fabric dyeing angq Printing Purpose(E] Harf; et al ;

etal,, 2020).

ally bondeq +, aromatic heterocyclic groups
» and €nolizah)e
bonding with specifi

¢ groups aliphatic Sroups(Towns, 1999). The
S responsipe for thecolorin effe this
- oo : ect of an azo dye,
gives different shades accordmg to thejy : Dsitieg. Thf backbone of azo dye is
made up of the auxoc}‘erme groups TOMophorie TOups, and the solubilizing
groups. The shades of color ¢cap be de Cmineq t, i
groups and theiy associatiop With the .

® bonding present in the aZ(z

. ae
al., 2016). These 4z0 dyes gpe belong; : Oli ore':s and auxochromes (Benkhay
attached to the aromatic g 8anic ¢

e

nd heterocy li Mpounds and azo groups dar

: . Clic . ey e

compounds can be dlssoc1ated into gy, ary] amFm S On Mineralization, these dy
Ine 5

. IS
N aromatic compound that |

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

ol absorb readily thIOngb inhalation or skin. If azo dyes consume or inhaled
imemlonally or non-intentionally it causes cancer, irritation to the eyes, allergic

reactio

ns, and high toxicity(Sudha et al., 2014).

c1assiﬁcati0n and Characterisation of azo dye

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

azo groups

aliphatic or unsaturated groups are attac

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

are attached to heterocyclic or aromatic compounds on one side and

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

Table 1:Commonly used azo dyes and their properties.

hed on the other side of the structure(Al-

Types of | IUPAC name Uses Toxicity Referen
Azo Dye ces
Acid disodium;5-acetamido-3- Used for silk, Chromosomal | Tomar
violet 7 [(4- wool,  wood, aberrationinhi | et  al,
acetamidophenyl)diazeny | s0ap, medicine, | bits the | 2022.
1]-4-hydroxynaphthalene- cosmetics, activity of
2,7-disulfonate leather, fiber, acetylcholines
polyamide, and | terase and
biological membrane
dyeing lipid
peroxidation
—Co—ligo“ disodium;4-amino-3—[[4- Used to dye Carcinogenic. Goud et
red [4-[(1-amino-4- cotton and mutagenic | al.,
sulfonatonaphthalen-2- effects 2020.
yl)diazenyl]phenyl]pheny
l]diazenyl]naphthalene-l -
sulfonate . ————TSelvarg) |
Direct tetrasodium;S-amin0-3— Mostly used for Mutagenic Selvaraj
blue 15 [[4-[4—[(8-amino-1- cotton, such as effect.due to ;) . al.,
W M reduction :

5ri SathyaSal College for women, Bhopal
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I
disulfonatonaphthalen-2-
yl)diazenyl]-3-
methoxyphenyl]-2-

. . 0 l"
1p carcinogenic g0
; 1] | used for pulp, i
methoxyphenyl]diazenyl] | USS2 1, film | effect o
-4-hydroxynaphthalene- biological, of : ofed
2,7-disulfonate footage o’

used to make

ink. Used in m

biological and i
staining
L applications. W
Malachit | 4-[(4- Textile, leather, | Carcinogenesi | Roy ¢f| |M
e green dimethylaminophenyl)- biological S, al., grech
phenyl-methyl]-N,N- staining,  and | mutagenesis, | 2020. ‘
dimethyl aniline paper chromosomal —
industries fractures, . ‘
teratogenicity, Biodegr
and :
respiratory The bioc
\J\J %J teatmer
| tevelop
Microbial biodegradation of azo dye themic:
by the
Usually, azo dyes are not fully biodegradable, T .
as absorption, coagulation, ﬁltratioi, settling,h::s.f Oarfé C‘Zlil:l’:ln}:uzzal me(tihods Sueh I:;ZChaI
production of sludge in high amounts, secondary pollution elimj Cepte , but .the i UCt;
cost are the major drawbacks of this method. In the pre thation, and high “grad

dye by the microbial degradation process gi

research. This microbial degradation process is an effective elrecn.On to microbial Wlth
permanent solution for the treatment of deteriorateq land an& Wasy, lnexpenswe, and benzi‘
al., 2021) ater bOdleS(Etezad et green
Sri SathyaSai College for Women, Bhopal
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Table 2:Microorganisms Involved in dye de 5 e
gradation.
'ryi;t‘s of Azo W
e References
Acid violet 7 Transformed E. col; P
atel et al., 2022.
Congo red Pantoeaananatis Sd-], Bacillus sp. strain | Goud et al
MR-1/2,  Daldinia Sp.,  Myrothecium e,
verrucaria

Direct blue 15 | Alcaligenes faecalis, Sphingomonas sp. EBD, | Kumar et al
Bacillus  subtilis, Bacillus thuringiensis: 2007. )
Enterobacter cancerogenus
Malachite Klebsiella  aerogenes S27, Citrobacter, | Shang et al,
green Aeromonas, Pseudomonas 2019.

Biodegradation mechanism of azo dye

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 recalfzitrant compounds
by the microbes occurs due to the presence of t?iotransfomatlon enzymes. The
mechanism by which azo dyes are degraded by microbes involves the u_se of azo-
reductase to facilitate the reductive cleavage of the azo bond§ (-N—N-)l. lThe
degradation process results in dye decol'orizatlon and the f;)lr;r(l)altzn Oorf t(;:ai)rrn Z;i
solutions due to the presence of intermediate compounds(Shah, :

intermediates, naphthylamine, and
' icrobi ture, Congo red hastwo in . . |
\gel;h .dr.mc1 Obl?l :;lburGC_MS(Sarkar et al., 2021).The b.10degradat10n of malachlze
greezrll mi o ;l’ieudo):nonas species, 4—(dimethylam1no) l;enz?phenrc:gel:;cmté
1 uco

dimeth lazlninophenol benzaldehyde, hydroquinone, ; jtr; (Son; o020,
green g identified b;/ LC-MS analysis as intermediate proaucts. :
wereidentl

s al
ri SathyaSai College for women, Bhop



. HlGHf‘Fa
ISSN : 2350-1154, Volume l/<, ",Sue I ’ (J/J"

il a0, K
||

Future prospects

. . ; isolated potential microbeg m

From the current OVerview. \"? Pl’e;hl(:; ;;l:tm the bioremediation of texﬁ]ag iizgrade
dve from the efﬂuejnft ani0 ?1011 ;Ee - ermediate metabolites .s tu dy Predictsusttry
wastewaFer anci] ?’» fb u; i b\-‘ bacteria. The findings make positive results that w:
degrada]ti_oﬂ Ilar;_i";‘;-lmen tal and agricultural good practices for_ the bettermen; (¢ the
:z;:ﬁ?z;nzsecosvstem. This study gives an outloo%( on the b1odegradati01‘1 Proces,
;urthe;more mo]écular: proteomics, nano-technologies, etc: would be Promising g4
effective tools for exploring new bioremediation strateg1’es to coptrol Xenobiotj,
environmental pollution. Strategies to enhance biodegradation fCChI.uques have beg,
the subject of exploration to enable the effective utilization of these information,
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riting a Research Paper and Revie
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w Paper
s Dr. Renu Mishra, Dr. Alka Verma

Abstract

bt JURP NS S . <
Rexearclt simplv means mnovating ney

N N s . <
LIDATTAEY I w r”lﬁg is Imperative

EaTaLN

<A

discoveries. Good use of research knowledge
.Io.make it beneficial for larger community. During
a significant role. Good writing

ST wrinng work piays

NG AR AN

7
N oeesEl wdde

Wnormit N : skill increases clarity,
il e ok, e oo of e d Rsaneh s s e o
N ’ \ . paper will be based on detailed original
Qperimenianon. analysis and mierpretation of the data. It presents the authors unique
vesiiganon of a j\‘peciﬁc research question. A Review Paper or Review article is a critical
SHEANIS on previoush published literature on a specific topic. It is based on other’s
nu t-*d‘resea‘rch paper. It does not report any original research. It generally summarizes
e existing literature and updated research work on a certain topic for better
wnagersianamng. 4s per NAAC (National Assessment and Accreditation Council, an
Auzoromous Organization founded by UGC for assessing and accrediting Indian higher
Institutions) Criteria 3. Research, Innovation and Extension emphasize on Promotion of
research and jacilities. Innovative ecosystem, research publications, writing work, code of
cinics 1o check malpraciices and Plagiarism etc. The aim of this article is to present an

Ulusirarive guide regarding writing a Research paper and Review paper in an efficient
mammner io jacilitare research writing.

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

Plagiarism.

Introduction _ ‘ )
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)

esearch is an scientific approach of answering a research question, solving a problem or
‘.-' . - . .
seneratine new knowledge through a systematic and orderly collection, organization and
alvsis of information. (Klimova, 2012)

3

Good writing skills N . ‘
In Research b\\’ritino work plays an important role. Good writing skill increases lf;lartnty,
cliabil . N y I i iti i ant as
1abili 1 ity iti luation of evidence. Writing work 1s as 1Impo
relizbilin. uniformity and critical eva . Vr .
arch work is necessary. It helps to develop reading for critical evaluation for the purpose
researc V.

minar (Hybrid Mode) On “Revised Assessment and
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our research work in the SCi?lltlfiC Wprld_ (Singh
understand the process of scientific discovery anq
¢ documentation it cannot 1.‘each other people,
descriptive, persuasive and expository,
Juable skill that will serve you we||

of knowledge gain and authenticating y
2021) Writing a research work helps you
then how to document that because without d(
Different writing works are present like narrative,
Knowing how to write a good research work 1s a va
throughout your career. (Ross, R 1974)

A General Outlook Of: National Assessment and Accreditation Council (NAAC )‘

National Assessment and Accreditation Council NAAC), an Autonomous Organization
established in 1994 by the University Grants Commissipn (UGC). Its_l_{eaqu?YteF .iS in
Bangalore. The main purpose of the Institution is assessing and accrediting Indian higher

Institutions.

The vision of the NAAC is to make Quality education in India through a combination of self
and external quality evaluation, promotion and sustenance initiatives. The accreditation
depicts the institutional quality in terms of its education, research, faculty, infrastructure
etc., as well as student’s progression towards a quality institution. (naac.gov.in)

According to the Revised Assessment and Accreditation Framework (2017) of NAAC
Criteria 3", Research, Innovation and Extensions Institutions must focus on directing
students towards research & innovation and also addressing real-life problems & solutions
to enable students to grow personally. It seeks information on the policies, practices and
outcomes of the institution with reference to Research, Innovation and Extension. It deals
with the facilities provided and efforts made by the institution to promote a ‘Research
Culture'. (naac.gov.in)

So, here it becomes very necessary to discuss about research writing which plays a crucial
role in research work. Research work becomes effective in the scientific world only when it
is presented in an efficient, clear, complete and chronological order. A step by step approach
regarding Writing of Research paper and Review paper are explained below.

Research Paper

A Rfesearch_P.aper is ba§ed on 9riginal research work. The research paper will be based on
detailed, orlgmg] experimentation, analysis and interpretation of the data. It presents the
autlzlorst un_qu(le investigation of a specific research question. Research can vary depending
on the topic (experiments, survey, interview . o

i > » questionnaire etc.). (Cahyono 1997).A gOOd
Research paper includes an abstract, hypothesis, background stufiy, rr?,ethoéology, results,

interpretation, references etc. For basic form
. at, IMRA ch
stands for Introduction, Methods, Results an:i DiscusI:i(s):{U(cég:e canz(t;;zsf)ollowed whi
: per,

E: A
SPECI'AL {SSU NAAC Sponsoredf)ne Day National Seminar (Hybrid
Accreditation Framework of NAAC” Organised by Internq) Qu ybrid Mode) On “Revised Assessment and

ality Assurance cell (IQAC) on 24th Sept., 2022

n
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How to write 3 Research Paper: A Step by Step approach

Title

It includes the title or i
or heading of the paper, Author’ iati -
and date of Submission. paper, I's name and affiliations, Contact details

Abstract

The al?stract Is a brief summary of the research article, thesis, review, conference or depth
analysis of a oamcular topic. It can also be termed as the map of the paper. It summarizes
background, aims, methods, result and conclusion. It should be clear, complete, concise part

of the rosearch that conveys all the essential elements of the research as brief and accurately
as possible.

Introduction

The Introduction is the foremost preliminary step in research writing. This explains why
anyone perform the research in the context of available knowledge and what is aimed to be
achieved. It has three parts: what is known already, what is unknown, and what is the
problem or research question, preliminary hypothesis and aim to achieve. The Research
question is an important statement as it depicts the relevance of the study.

Literature Review
The literature review means reading and understanding all the previously done research

work on the selected title. The good literature review can help in a better background
knowledge about title.

Aims & Objectives . .
This section mainly includes the aims of the concerned person with the particular research

work. It comprises why one is performing research.

Methodology ‘
oy | fficient detail about the methods to be used for solving the
e methodology includes % hould be specific, concrete, technical and fairly

research questions. Thus, this section shou _ _
detailed. ]q)etai]ed analysis about the sampling otrategy used, .mstrun.qenF?“, dota cfolrle:l:gl(:n
methods and analysis strategies should be described. It also gives a justification fo g

the methods you chose.

Results .

' manner which 1S
The results are the findings of the research work 1n a:h o;clz:il())/n e be given in
Straightforward and factual. All results that relate to the research g

detail j ¢, tables, figures, graphs, percentages.

inar (Hybrid Mode) On “Revised Assessment and
emi

- t, 2022
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Discussion he results in the form of available literaj[ure, Th.us s the
The Discussion section allows the re : ork, integration and impj¢
mosthiSfﬂcult section. It includes a summary of previous W g b

of new research knowledge.

Elti0|]

i ‘ i d one j
%?:cCholzlc?Esion is the last step that may form part of the discussion an Just concludeg

ll()W ”]e research W()r]; : . -F [: ]] i : I':ates Wl‘]ere I]l““e ]eS(:a](:ll lS “(:f ded

l;:;::ee:ccees are the List of the content source either text, im_ages, reports, factual data etc,
need to be acknowledge in order to provide appropriate crele to researcher that conducteq
original study. Reference also helps in further deta}lefi evgluatlon of the r.esearch paper. The
pattern of citation depends on the academic discipline involved and differs for websites,
books, images etc. For example:

* APA (American Psychological Association) used by Education, Sciences,
Psychology

Eg- (APA 7" edition) |

Surname, A., Surname, B. (Year of publication). Title of book.Publication.Volume. URL

* MLA (Modern Language Association) used by the Humanities

Eg- (MLA 9" edition)

Surname, A., Surname, B. “Title of book”.Name of Publisher.Volume.Year.URL.

e Chicago/Turabian style is used by Business, History, and the Fine Arts

Eg- Reference to a book Author (Chicago 17" edition)

Surname, A., Surname, B. “Title of book” Publisher. Year

1. Acknowledgement

The Acknowledgements mentions an 0
support'ed you pe'rsopally. an‘d professiona]ly during your research process. It may be
Institutions, organization, individuals etc. So, this is the steps to write a Res.earch Paper
in a clear, complete and effective way. (Kamrai 0
(Rumman et. al,, 2019)(Kallestinova, 201 1) (Kamraju, 2019) (Conroy et at, 2020

Review Paper
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ay Nation :
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’ nar (Hyb i
nised by Internq, (Hybrid Mode) on “Revised assessment and

Quality Assurance ceyy (IQAC) on 24th Sept., 2022

€S!

It

res

tot:
shc
lite

It I
ang
WHh:
reSc’

Y 9



HIGHBROW

ISSN : 2350-1154, volume IX, Issue |, October 2022
owledge on a topic based on all the

. A narrative review explains the existing kn
ublished research available on the topic. ' e exist
[) A systematic review searches for the answer to 2 particular question

scientific literature on a topic. ‘ i

« A meta-analysis compares and combines thc? inding gl i
usually to assess the effectiveness of an lntewent}qn or mol eo ¢
Writing a review of literature is to provide a (_:rltlca] evaluation

A good Review Paper includes abstract,

ing

s of previously published studies.

atment.
f the data available from

background, discussion.

previous studies.
conclusion, re

Writing a Review Paper: A Step by Step Approach

1. Title :
The Review Paper also includes the title or heading of the paper, Author’s name and

affiliations, Contact details and date of Submission.

2. Abstract
Review Paper Abstract will summarize the background, aims, methods, result and

conclusion. One should write the abstract very carefully so that it will convey all the
essential elements of the research as briefly and accurately as possible.

3. Introduction
It includes the purpose of the review and a brief overview about the topic. The introduction

will also state the previous knowledge as well as current status of knowledge in this area of

research.

4. Main Body
The main body includes a detailed analysis about the selected topic. It represents all the

previously work done information’s from various resources. Since the review paper is based
totally on other’s published research papers, thus the Number of research paper studied
should be more to get a detailed analysis about the subject. It summarizes the complete

literature section in detail.

]5- Conclusion
t provi ) ) )
Provides a summary of findings from the literature review. It summarizes a critical

analygi ]

W;iltysm of the material to conclude the overall state of the literature, what is presently and

Tese heeds to be done. Some recommendations or implications for practice, education and
arch should be included.

ISSUE: .
Meredingy, vy NAAC Sponsored One Day National Seminar (Hybrid Mode) On “Revised Assessment and
mework of NAAC” Organised by Internal Quality Assurance Cell (IQAC) on 24th Sept., 2022
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. ‘e is i tant and 1mport o
iy laces in the article is 1Impor portant o avojg

g i appf?Pﬂ;te rfces in review paper is usua: ly hlgher than ;esearch Paper
iari retere e review paper depe; :

Pl?flglallsm o mm]]'bfrtlfe entire reference source as th.e VYehv(;eW paper pEgch jozn:dls e

It is necessary to len ]ihe referencing is very essential 1n '1] LA al hag its

ot?er ht;:rature,l t]ﬁ s, a roview paper is completed with re g. ouse. 20]5)

referencing style. 1hus,

(Benjos 2003) (Ramdhani 2014)

nd Research Paper

Difference between Review Paper a

L REGTANSE GHGIN Bl e v WiORAaSon 1 Uit

e § A IO
R e RUIRDC S OF FOROTReNGr e Originnl wiark

s R gep or soives o probiom with nav,
"""""" -] Kivowionigge. X :

Frovivies a sobstian
e } 2 Noods axtensivo wat Iab work
R — Said as primary leraluis or ressirch,

—_— : Tho result can Do poateiniod

i © - Has Introduction. Material & Mothoca,
GO i"“"" - ~ MNasults & incuBrion and sanciosion,

Image source- https://thephdhub.com/differences-between-review-paper-and-research-
paper/

Conclusion

According to the Revised Assessment and Accreditation Framework (2017) of NAAC
Criteria 3‘d, Research, Innovation and Extension, Institutions must encourage and facilitate
rgsegrch related activities in order to ensure an innovative ecosystem. Research Writing is as 1
.51gmﬂcapt as the research is necessary. A Good writing skill will helps to convey z;ll the
information’s that you want to explain via your research. It makes your research work
authentic and acceptable in the scientific world. In this review article, we illustrate about the |

. search Paper and Review Pa |
i . per and how the research
and review paper differ from each other. This paper highlights the orderly format of writing

Y help the researchers in the future. (Singh,

https ://www.researchgate.net/

: . ublicati -
g_'“_suppomng_Ski]ls_in “}J . 1cat10n/307834026_EffectiVeness of Journal Writil

rting_En glish‘Essay
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Research  paper: Researchgadlt.

i -esearch_paper
https://WWW researchgate.net/publica‘cion/339569726_How_to_wr1.te]\7 aﬁl()m,/ o
C o Dia.na (2015) How to write a original Research pa%eslé/a . 'y 0
o Cooper, : - _
171edlijcines_https://www.ncbi.nlm.mh.gov/pmc/art1cles/PM94402 3 artic
https://www.researchgate.net/publication/275040893_Wr1tmg_ > K

eps . .
. Kpallestinova, Elena,. (2011). How to write your First resea{;:/
https://www.research gate.net/publication/S 1687160 How_to_

Conry, Ronan. (2020). to write 2@
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Abstract

Medicinal ' '
plants have served humans since prehistoric times 1o treat variousailments. Both

d .
eveloped and underdeveloped countries rely on traditional systems of medication using
is one of the largest genusin the family

natural sources from plants. Phyllanthus

Phyllanthaceae, comprising over 700 well known species cosmopolitan in distribution

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

horus, iron, nicotinic qcid, and a number of amino acids including

mic acid, lysine, and proline. Amla fruits are cardioprotective,
n of medicinal herbs.

laxative, according to an inventorizatio
Numerous pharmaceutical businesses use€ amla fruit in the production of well-known
B due to its therapeutic signiﬁcance.Numerous postharvest

"Triphala" and "Chawanpras : : _
diseases caused by fungal pathogens have been reported in Indian gogseberry. .S.’o'm(';' of
common fungal pathogens reported from the Amla fruits are Aspergillus, Pemczllmm,f

: . : j duce mycotoxins, d group 0
Cladosporium, Alternarid and Fusariunt. Th y o cause by

Sec : ' ous 10 .
ondargy meraboicy whichare hazert ; harvest 1ine ndling, storage.
; ns is difficult 10

as well as calcium, phosp
asparagine, alanine, glula
antiscorbutic, diuretic, and

fungi many occur during growing s€aso” o patose
transport & marketing. The economic Josses due to
estimate.

tochemicals, Mycodiversity

traditional medicines, phy

Keywords: Phyllanthus emblica,

men, ghopal
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. ical systems ik
iti trone foundation of numerous l?ledlca d-y. -?‘.hkL ,A)’Urveda
In add1tsl(?(111d}tlo a Sdrvafr%ious regional medical practises, India is gifted wjg, a
Unani, Siddha, an

: :  8regy

; i ticosteroid _
ichness of medicinal plants. Alkaloids, glycosides, cor S, and esseniy
richness

il few of the complex chemicals that give medlc?mal pl'ants' .their Clratjye
alities | ?1 t al. 2011). The feasibility and pOPUIaflty of 1r§d1t10nal Medicy
quaclgl:zz ﬁdvihz usc;, of medicinal plants to treat a Var'let.y of minor ang Serioyg
?lflesses are still present in our nation, despite the astc;nll‘shépg }?dvan:etl)nents made
in modern synthetic pharmaceuticals, it has been r'lote . .n 1a -ai r}llo een able. to
capitalise on its abundance in medical plants, despite having a rich history of doing

so, mostly due to the quality of its finished medicinal plant products and pay,
botanicals.

The plant Phyllanthus emblica, sometimes known as amla, is a member of the
Euphorbiaceae family (Hooker, 1897). It is known as the "Indian gooseberry" since
it is believed to be an Indian native. Amla is grown commercially in Uttar Pradesh
(Bajpai, 1963), but it is also being grown more often in other Indian states due to the
fruit's strong medical value and promising business prospects. Amla fruit has a high
concentration of vitamin C (400-600mg/ 100g), as well as calcium, phosphorus, iron,
nicotinic acid, and a variety of amino acids including aspartic acid, alanine, glutamic

acid, lysine, and proline (Hanif, 1966). Medicinal plant inventorization Amla frujts
are cardioprotective, antiscorbutic, diuretic, and

as well as bein determined to be

infected with bacteria, yeast, and moulds. Fungi and bacterig infeiti on can happen at

any moment, including throughout the growing season, haryest handling SI; g ge

transit, and marketing, as well as after the Consumer h ’ ’ S,

, , 45 made a nis,
1988). purchase (Den

According to Sharma and Koul (1999), Practically a]) hort; .
.. rticult o hi
moisture and nutrients, making it vulnerable to da ural product is high in

mage an(g subsequent assault by a
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e ca, like other fruits, i
Lcobizl infections throughout the pre- ang bo ruits, is vulnerable

o ] ) st-harvest
i quite low. As a result, they may be attacked byeas dsit;ges. The pH of these

5 —jr:LE__,SC‘(l nuiritional requirements and enzymatic capabi
s f.m ot
P

-

inct group of fungus
lities that allow them

— o the last 40 vears, fungi i . ) .

j:;: e years, fungi in mea%s have received unique attention due to their
,c”:’ W0 Pro poisonous metabolites. even though some fungi which include
:;C@:pm?mﬁa had been known for hundreds of years because of their high and
s nglc—zty, it after_them changed only after the discovery of the aflatoxins,
-zemogenic  metabolites  produced by thedspegillus flavus, (Northolt &
Soemioro.1988).

~ccording to reports. the physico-chemical environment in which the mould grows
=zfzcis the symthesis of mycotoxins, a class of secondary fungal metabolites
Jimenez et al.. 1991). These fungus thrive in favourable conditions of temperature
=nd bomidity.

These Amla (Phyllanthus emblica L.) fruits It includes tannins, calcium, iron,
~hosohorus, carotene, thiamine, riboflavin, and niacin. They also come into play in

e

—roducing high-quality ink, common dyes, shampoos, and in the tanning business.

U I

Drizd Amlza fruit is also used in Ayurvedic and Unani medicine to treat a variety of
ilinesses, including fever, liver disorders, indigestion, anaemia, heart complaints,
2nd urinarv issues (Bhattacharjee, 2004). It is difficult to determine the economic
loss brougl:zt on by the contamination of food products by mycotoxins and fungi.

In order to check the samples of amla for the presence of fungal species, a study was
czrried out in retailer markets of three distinct places, namely Hyderabad, Hala, and
Tzndo Allzh Yar, taking into account the economic and medical worth of amla.From
surface sterilised and non-sterilized fruits, a total of 19 genera and 42 fungal species
siere isolated. The most often isolated species from fruits of all three locations
selonged to the genera Aspergillus (5 species), Penicz‘llium.(4 species), Fusarizfm 4
‘pecies), A ltern:tria (4 species), Cladosporium (§ species), and Curvularia (3
“pecies). The samples from Tando Allah Yar had a higher fungal frequency. The two
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wdent funeus discovered in fruits from all three locales were A, nige, ang
most prevalent fungus ¢

4 flavus. (Akhund et al..2010)

mblica fruit from various Jammu Provinee
and retail stores were examined for fungal ﬂora over (he
ourse of the investization. Total 25 fungal species from 12 genera were found. mogt
COutSE ot the 111\c>;t15a‘1t o , - emblica various fresh fruit samples were
of the fungal species found in Phyllanthus embl | T | Were
belongs IL: classZygomycetes, Ascomycetes, and Deuteromyc‘etcs. ‘ WO ‘spemes of
.\Iuco; (M. himn'alis and M. microsporus) and one species of Rhizopus (R,
stolonifer) were members of the Zygomycetes class. Ascomycetes _WaS addressed by
Emericella nidulans var. echinulatus, while nine Aspergillus species (A. japonicus,
A flavus. A. fumigatus. A. niger, A. nidulans, A. parasiticus, A. ochraceous, A.
terreus. and 4. sydowii) were the most common in Deuteromycetes.
three Penicillium species (P. chrysogenum, P. funiculosam, and P. waksmanii); two
species every one of Fusarium (F. verticilloidesalso, F. solani); Paecilomyces (P.
liliacinus). Cladosporium (C. cladosporioides and C. oxysporum), and one
Acremonium species (Acremonium implicatum); Alternaria (Alternaria alternata);
Doratomyces, specifically D. purpureofuscus; Trichothecium, or Curvularia lunata,
and Curvularia, or Trichotheciumroseum,

23 fresh samples of Phvilanthus ¢

orchards and wholesale

Conclusion

These review paper are calculate that focused on the study of surface mycoflora of
diverse herbal medical plants during storage and marketing to increased awareness
of the value of medicinal plant quality. Many researchers discovered a wid ot

of fungi, notably Aspergillus, Penicillium, Rhizopys, ide variety

Chaetomi j
. : : mi usarium,
Eurotium, and Cladosporium species from the surface of m, Fusariur

¢ medicinal plant.
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Recycling Institutional Waste intq Organic Fertilizer by Vermi
composting : A Review

Jiya Khasdev* and Adit; Kushwaha

Abstract

An organic method in which eco-friendly earthworms ar
material into humus material, the whole process
Vermicomposting is one of the best practices to in
planis in garden like vegetables, flower
is belter treated in soil,

Vermicomposting has the sam

e used (o converl the organic
is said 1o be Vermicomposting.
1prove growth and yield of different crops,
ing and fruit plants in a institute. Vermicomposting
aeration, bulk density, and water retention physically.

e chemical properties such as PH, electrical conductivity, and
mary more. Our institution uses the vermicomposting method to k

eep our surrounding
healthy .The organic matter content is also improve yields and quality. Vermicomposting is

one of the best organic matter recycling options environmentally and economically. It is an
activity produced by earthworms rich in macro-micro nutrients, vitamins, growth hormones
enzymes, elc. 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 the nutrients available to plants and enhances soil structure and drainage.
Vermicomposting has also been shown to increase plant growth and suppress plant diseases
and insect 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 academic audit
conducted by the IQAC. Vermicomposting is in practice in the institution since past years.

Keywords — vermicomposlting, aeration, bulk density, water retention. granular manure,
biomass, excrele, growth hormones.

S

Introduction

€rmicomposting is the scientific method of making compost, by'usil?g_earth\jvorms. They
are commonly found living in soil, feeding on biomass and excreting it in a dnge_sted fom.l.
ermicomposting is a simple biotechnological process of composting, in which certain
JPecies of earthworms are used to enhance the process of waste conversion and produce a
eller product. The institute has a provision for vermicomposting. Dry leaves, green waste
d wet waste is collected and dumped in the Vermin-compost pit. After the collected waste
Boes thro”gh the process of composting.
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in pollution free envirg
d students of college and staff can create and sustamn p e
Interested students g "

. nt f
ST - college for converting fy) o |
tion and posterity. The facility n our o gld otia Thge : le~n. leaveS
the present generation a1t ¥ us into vermicompost 1s an old pra _ acil;
ampus

id waste of our ¢ is N . :
antd blisscﬂled in the year 2010 with {inancial suppot
esta

a . y | '

N
N oy

O an

idue and forest |
ta. Canteen waste, kitchen waste, garden and farm res litter are
excreta, )

: i inous and non-legumin
mmonly used as composting materials. Mixture of legumino g 0us ey,
cot

: : 4).
residue enriches the quality of vermicompost, Mall(2004)  Fisenia Toetide and-Tunie
Most worm farms raise two main types of earthworm: icus

4 % o .
: .
rubellis. These worms are commonly used to produce vermicompost, as well as for fish bal
s . ; - oer
Both are referred to by a variety of common names, including red worms, red wigglers, 1
worms, brandling worms, and manure worms, Mehia et.al(2014).

Vermicomposting turns the kitchen-canteen waste and
rich soil. Due to the presence of microorganisms,

friendly process that recycles organic waste into compost and produces valuable nutrients:
Vermicomposting converts institutional and household waste into compost within 30 days
reduces the C:N ratio and retains

more N than the traditional methods of prepariné
composts, Gandhi(1997).

other green waste into dark, nutrient
it maintains healthy soil. It is an €0

Types of Vermicomposting Method

There are two major types of vermicomposting method
* Vermicomposting in bin : Vermicomposting in pile
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; ing in Pile o
;i\liae:::alt;(;zllig(s)tsltlll; is used for vermicqnpostmg n ]2/" getroscfciiezti];ir tl;a
Rostani(2011).Where the vermicompost is t.he chosen.l\\ ay n Ee A bi]a arge am()um .
wastes, application of piles is cost bejn'e’ﬁmal. Th? piles ca el 1 porch Plage i
greenhouse or in a floor with some facilities for drainage in warm climates. ¢

n bil] methgd

* Benefits of Vermicompost for Plants and Soil o .
Benefits of vermicomposting include pathogen suppression in whic
mediated disease suppression can be explained by interaction thgt
germinating seeds within short times frame so exploring the relatio
infection area in different pathosystem may be fruitful w

h some cases ¢
occur on the g

nships in the
ith any analysis of by m

Mpoge.,
Urface of

i‘“mediate
edia,

In vermicomposting nutrient delive
and phosphorus micro nutrients
harmones and enzymes. The speci

ry is rich with many nutrients like nj
are beneficial for soil and also
ality of water retention it stabilise

the soil pH, detoxify
soil. The ability to retain water and itg beneficial contepg
of Nitrogen (N), Phosphorus (P), Potassium (K

) and microbial nutrients increase ang
'Mprove germination rate and growth rate.

trogen, Potassiyp,
contain plant growt
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proved to be efficient as 0

ssion on many plant dijse
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rganic fertilizers and biological
ases incidences caused by soil-
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“I ' M b ] ; n]L

s i appreciable amounts, v
| .
n {ic wastewater managemeny

. ' n al
> ¢ ¢ dS()hcu»d,. .
ymes . o N be yepd - sed as g
e Jiable farming hence it is alg used b OC used i) organic farp: technique for
s by making the use of orpanic wee - OW surrounding g "ing and small scale
! ¢ b ¢ > WAacta ( ¢ > 1
hw“hy )>;' to the soil, plays : %«‘dnm raste. Add'”% VCrmlconit )‘ 2ep the institute campus
Lompounds, 10 the sotl, Plays a fundamenyy| role in im POSt, which is rich in oreanic
sed as @ growth regulator as Proving productivity 4
Lh

P"OPO"“O”S' ’l‘h_L.IS’ . I‘S.Comp,l?tc and balance plant [!mdl I?lant nu'trier'ns 'in appropriate
and other essential nU.ll‘lents_ thrCfOFe, it is also used as ling igh in proteins
Regular use .of VerMICOMPpost extract promoteg plant g
fights plant diseases.

Conclusion

V el.|11icq|11|§folslt||1% IS‘ in practic%g in Fhe institution since past years. The campus area of the
college 1s Tu _0 ’.gle(?nery with Wl|d,.0rnamental and medicinal plants.Vermicomposting
enh_apce§ plapl gmyvth, 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 awareness 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
Abstract

Pigments produced from micro-organisms are h_ighly demandab;eblln bzth zndu.‘s*Zr.ial ang |
pharmaceutical fields because of its safe, non-toxic, and biodegradable c aracteristics. j;,
of bacteria for pigment production has several advantages Sucff as Sﬁort life cycle. and eq,
for genetic modification. Among all other sources, many studz?s pointed out §ozl bacteri,
contribute a significant role in the production of colored pigments as t.hezr secondary
metabolites. Bacterial pigments are famous for their antimicrobial, antioxidant, and anyi.
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 various
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.

Key words: Bacterial pigments, Secondary metabolites, Antimicrobial property, Antibiotics, ‘
Antibiotic resistance.

Introduction

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, Aizawl, 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.
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pigment Producing Bacteria

Many bacteria! strains have proved their potential in pigment production. According to th

<udy of Narsing et al., (2017) Various genera of actinomycetes such as S[rep[ino.t _e
Nocardid, MC” QHIOROSPOEE, Thermomonospora, Actinoplanes, Microbi s'y(jf;y
Sireptosporangunt Actinomadura, thdococcus, and Kitasatospora produce a wide \./e]:riet’
of pigments. As per the 'results of this study, the genus Streptomyces was reported fo);
highest pigment. prosﬂqc’gon. Many species of this genus, like Streptomyces griseus
Streptomyces griseoviridis, Streptomyces coelicolor, Streptomyces cyaneus, Streplohyce;
vietnamensis, Streptomyces  peucetius,  Streptomyces  echinoruber, Streptomyce‘s'
shaanxiensis, 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 specieé
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.

Soil: A Rich Source of Pigmented Bacteria

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, er 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 })e
isolated with proper information. These understudied soil bacteria offer a wealth of potential

for the discovery of new compounds (Sharrar, ef al.,2020).

“India has a unique asset of biodiversity, which

The study of Singh er al., (2016) says that X
4 ingh et al., ( ) 52y vel isolates. With the variation of type of soil,

¢an be used as a treasure for the search of no .
according to the geographical changes, soil provide very complex habitat to the microbes

residing in it. Due to this intricate environment, the soil microbes play an important role in
the isolation of novel drugs”. For their study they were collected the 501.1 samples fri? s;\
diverse habitats of India (Lucknow, Uttar Pradesh: 26.7°N, 80.9°5; Badrinath, Uttarekhe
30.7440°N, 79 4930°E; Delhi, New Delhi: 28.6100°N, 77.2300°E; Bhat*l{aé 50l7 4{; '
30.2300° N, 74.9519° E; Hary’ana: 28.04°N 76.11°E; Thinmala range, Kefa'a-m; lans.
76'.973005) ,for 1.the isolati’on of microbes. These habitats included rhlzosfpfhe(r:;tOSOi]Se p >
*8ricultural soil, hospital surroundings, river mud, and preserved areas ot fof '
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Parmar ef al., (2016) has conducted a study in ITM Um(\iler:ltc}il, (:}\l?valtl)qr,l M'adhya Era e

India., their objective was to isolate, chgracterlze, and study 1el tlodot%llcal aClvity
pigment- producing actinomycetes. For their research they (;Ylere Iso dec ;13 e sampleg f,

rhizosphere soil of Chambal territory and oth‘er parts of Madhya Pradesh regions. Ac‘f(’rding
to the results of the study Streptomyces isolate has. also shpwn notable am‘m‘cmbig\
activities against various pathogens, and Chambal territory region qf Madhya Pradﬁ:sh e
great ability to produce potent actinomycetes, which possess pigment-production ang
antimicrobial activities.

Important Applications of Bacterial Pigments

In Drug Industries .
Antimicrobial, anticancer, cytotoxic and remarkable antioxidant properties of bacterig
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 ef 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 al., (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.

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.

In Food Industries

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
n_mkg them demandable in food industry (Sanchez et al, 2020). Bacterial pigments play
sngmﬁgant 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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bioactive pigment’s an.tlo.mdant and sun-protective properties b
should be used as a main ingredient in cosmeceuticals can be further develop and

yes. Bacterial pigments are g very

Modern Therapeutic aspects of Bacterial Pigments

The Nano medicine techn_ology and recombinant DNA technology offering another h
opporl;unlt?/ of bacterlal pigments in therapeutic purpose. Thus indicating growing i ;eSearcf
bacterial pigments in modern medicines (Soliev et al., 2011) g interest o

Nano. 11?edici|1e 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 medical diagnosis and therapy, leading to affordable

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

Rahul, e/ al., (2015) were extracted and purified Bioactive pigments from cultures of
Serratia  marcescens and Chromobacterium  violaceun. These bioactive pigments,
prodigiosin, violacein and their combinations with photosynthesized silver and gold
hanoparticles were studied for the growth inhibition of Plasmodium falciparum and
Irypanosoma brucei gambiense. Prodigiosin was found to be more effectiv.e tha_n vielacenn
for inhibition of both parasites in Vitro. Specifically, combinations of .the microbial pigment
prodigiosin with metal nanoparticles showed a significant reduction of both parasites
Without increase of cytotoxicity upon mammalian cells. The data may be useful for t}1e
Microbial pigment based drug designing said by the authors at the conelu51.on ofthetllr an;ﬁee.
Charkoudian er af., (2010) Cultured Streptonyces and extracted their ‘PlgmethTﬁ:“Smd;'
Modified the geno;nes and used Engineered bacteria to make new pigments.

[ . i the production of
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make them famous in medical drug designing. As p
articles, bacterial pigment production is now one o
research to reveal its potential various usage and a
unexpected functions of known secondary meta
and are fulfilling some of the gap in present-day resea

ISSN : 2350-1154, Volume VIII, Issye | Al W
’ 02 ‘

er the compendium of al| the revie

f the promising and emerging fig), ed
best choice for drug designing
bolites are continuously being unre,
rch on medicinal use of by,

ea]ed{
Cleriy

pigments can contribute great promise for the future microbiology.
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