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ABSTEALT

Health and kygiene are the prmary reqeeomens for emen beings to bive cosorably amd work with macmmm efficeacy. A Gibne m kichen s
beceme mporiamt all ever the werld and & conmiderebie vaage i Em{;mﬂ:.lldnﬂm The rice = ksichen mamy seed o keep the plice clemn

wiere we cook our food and conssre them laber. The usaae of

in krtehers e o free kiteken wears froms wetiess, whech makes thes casily gst

pomaminsbed and pane way fo¢ epoilmg the fod. The kitehan fiboio contaminatios fakes place by sccunmilahion of bactern, fimgi ond ofher parasiiss
St condictad on bitchen Sibae by reemiche fom olber countnes climdy dhow Tlas Thow res m kichen grovele suitable snvseman foe
o of IEctois ad haihors veresl hactard ey Esdueidbe onl, Steglwlocnesns sesens Kbl feeisoniie Saplaeoerii Sl

Elaphyylococces epdennis, Bacillos ceveus, Bacihus sebtsis. Salmonells speciss, Ehipela spenies. Closindiom

rnn:lnn-nuu:upm

Preosoes wilirie, Earerobacter cloodsd, Listeria apecie and Camgelohscss jejom. 4 wetable ol gk Ginsh 5 I:EHH"]-ILI profect e ckeh from
bacterss and ot the same teee alsornmle the eloth 10 serve (ks porposs wathoul cottaesinabodg

Keywneds: Healfh and bymene, comforably comtamimtan, emirimnssent, barler

INTRODUCTION

Increazing global compeiition o textibe bas crested oy
challenges for textile ressarchers and industdalists, The mapld
gromth In Biomes textiks and their cod yses has genermied mamy
oppartumities for the application of innovative finishes. Hyzene
bsis mevpoived ntportance in recenl Years, cousiimer looking for
salfution o hecterial problem and comAniinstion aod vnigoz
bereiins provided by atibacterial finish

The kinchen fibrics s veed for the varlews applications. ibey
vaed Bor the purpose of clennlng ormanesteion, wiplig, asd
presentation. The kitcken fobric comtnmination takes place by
nocwmuéstion of bacteria, fngi and other perasaes. Here in thiz
paper, it i discusssd oo ressoos’camzes far bacterial mttack.
Laealth ixmes on thedr stack, e,

LITERATURE REVIEW
Kinchen Falric

The ferm kitchen fabric inchices some of the fextile materials
that are msed i de kinchen curiig food preparmibon, There ame
cectail e of tomwels uzad o kitshen fof waricnd purpeses and
thilr namwes are: |, Dish ioweis, 2 Tea o, 3. Haod sowels,
4. Connter or bar map tonwels,

Towels Available inothe Marke

Five nnique sorts of towels me mosetanly accessdhle @ the
markee.

Lo Waifhe wanve towels - Waffle woava owals e peascaily
produced ning coitan and are of the refentive sort. They wre
otheraise called honeycomb and are essentially uiilized for
drvive subataocinl things ke pors and &b, Aslde from that,
it can likewise be utilized s hasd nowels,

1 Terrycloth towels - Kachen towels procuced uxing termyelotls
L gl snprossineg Fance. They are cotton-based sl hive
cinchea, Thew are pormally urilized 45 hand wowvels, oonies
ar har clean towels and disk towels.

3. Jacquard towels - Jacquard toels are made of sither cotion
o senu marerial (min of 5% coften asd 55% cloth). They
are bl v free and e fusdsmental y atillzed witl the end
goal of drying enystal. The dowel displavs varous
alternntives, a3 far as shading and examples.

4. Flour sack towals - Flour sack towveds produced nsing cobon
ave bulld vp fres, asstimllate well and fill different weeds.
They can be wtilized 1o diy dish ssts, beend wicksr bl cover
rizing batber, clean silver and tidy susfaces.

5. Flat weave fomels - Flal weave wels are ousle of 100%
corivgy andd are of relentive ot Tt s essemially nilized for
drying dishes. Mofvithstanding, when collapsed an imssIf i
can Tl the need of @ kot cushion, urilized foe bolding bot pot
bandles or covens and moeving thei

Market Trend in Indis

I thse msckn roo variete of fries aee ned fie prodoction of
kitchen iomels; The fies warlely [5 100% cotton fabase and
ancthar variety is made up of 53% linen ard 453% cobon
mixierials Mealy naare tma 1504 oompaies are imvalved o the
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production @nd exponting of kitchen fbrics. Some of te
companies are mamsfacturing el expoting arcuncd 5 Inkhs
[Asces Mo

Comtamitnarion of Kitchen Fabrics

Whee a kitchen fabric iz used to dry tke washed ntecsils, cops

and pais tha fhbele absorbs st When this fabie B et

vieticed, the wetness of the fabeic sty A a heeeding Encand
for wapkous bacterin o dévglop o teim, The bacierln alomg with
foul zmel become memmvendent for handlers to renze the towel

The four insportant ressoos for the gromth of bacteria are food.

mmalsnae, warmmth and 1ime,

I Food: The food nourishments |n which pmibogeas to get a
icresse by mmldpbcatce me due o medious food
anbetances, These covers sl poulicy, fish {especilly
ahelbfsk), cooked rice and posis, Eary e and epps A
fisthermore any food matters which coctain these as
componeats 0 food Examples ore meat ples, saedwiches,
geavy, plates of mixed gresns sl g0 forih

1. Molstuee: Most food submances normally soeialn adegueans
dampness to give microbes the water they reguire 5o as o
develop.

1 Warmih Temperature:  Microogaimsins  bave shifting
peessities as i as the scope of tempermures in which ey
develop, Those whilch they develop & bow tzmperaneres ( fo
the tust paut bensath 2050 see called psvelrephiles aod at
high rampersnires (over 45°C) are thermophiles  Some
derieriorate micrmorgamizms fall e these classifications,
Moot pathogens, Bvar growth in wirmeess and they are
s s mesophiles They develop ot tecnperating Bt

vicimity betwesn 55C w830 penerally temmed as e
developenent or “crinkcal™ rone apd  have an ideal
Tempeatane fir grosvsh: armed 3770

4, Time: A1 pecfect coiditions (Le, b darg sobsances ar
37°C) mieroorgaticme such 22 bactails can develop and
increases by isolating into fwoe At regular ingenals for every
20 mimutes. A4 end of 4 houss, ooe bact=rial cell could wind
up Botieeably infa 131,073 micresaople orpankai,

Emanation of Discases Mo Kitthen Fabric

The mmape of kitchen fabric mmy lead to dizeases becamse of the
twa azpechs namely,

1. Wemness causing growily of baceris and

2. Tnefflclens cleanlng meihods

Wetness Capsing Growrh of Bacieria

Sdpst af the publizhed articles emphasise that dos to wetness
bacteria acoumulste on fabnes The various bactena whech
davebop when fatwic b2 in wel comdition are [fzrd below:

Wiping cloths nre frequently comfamicated with Eschericira cali
and these mmy be imporant resecvoirs of hacteria  for
contaminaticgs of the hands of calerieg stffl. The frequent
comaminaiion of disholothe wish large nsmbers of organisms
inclucling smembacieria sugpssts thal thess Nems may #t Dol
oely as reservairs bl alse s supponss of contamingtion i e
Kirehene Tabkke | shows difTeram rpes of sampled Tibcics (i0ch
as dishelechs ten wwels) commining extent of codony forming

umits

Tahle | Cokany fnrming mbtensity of sach trpe af kdtches dlath

RLTIE T T M, O 42 Pt SHETUIRGE e DFesenie O [RCTeria onr of $Lamined cimples paprecsed il %
Cdomies
Iﬁ.ﬂlﬂtﬂ.ﬂ!ﬁ! Eeand Tooel & Tez Towel (31T ﬂgcﬂhﬂ!!
il oemees | _bis 0 L 263
_ 00 opmare w2 i 134 S
20 o nExE ] 6.5 14
| or mope ¥iE LK plerd

(Fiparee within the brackets indicate mumber of hoaoes smmpled)

Eased upon the mamber of oolomies ; eack fabric it can be said the higher the number of colanies mare the chances for

CROrH ST LS T

Tabde T slyows the 24 of chanees for the samgled kichen fabrics to hartber difersni tvpes of bacisria

Takde I Presence of variens (ypes of bacteria In kitchen clotk

Type of Bactesia Mo, of sarsples showitg the preseate of bacteria 0@t of examined sumples b5 cxpressed is %a
Dhisls Cloth {1863 Fandd Towel & Tea Towel (317) | Clesnivgr cdody (387
Eresnorielils eoli 135 1.9 | 105
Fahrinla IedilemanL 1.5 1.6 53
e homel i S 7] [ 7]
Kobsolla srp 41 [0 3
s PO L T 05 [E] [*]
Hher proudenmenm: ay 22 b
FPrmmomanar 5w KN 187 157
Haralay cevens i P ] i
MO AR a2 18 L&
SpapanGee] Ll ] 0

(Figtrea withen [ lrackan: madiosse mstdier o Do somngd)

Whed Iebcherss coitaninated thrica (mel as hand toned, dish
cloths) were nsed oo other sifaces #f may resalt in cnoss
contamination’.  Wet areaz such as  sponges,  dishcbaths
continmally appear b act o5 a reservair that harbosr and

encoirages the mowth of potenrisl pathogans=",

The pathogens such & Pusidemans oscigiaosg Elatsialia
poeamara, Boetles soo, Diplrheroids. Errerobacnas cleacae
and Srapfrriocoscns epudarsudis survive an surfaces for bomrs or
days, depending ou ke spacies. Tt was sluo stated that wiping of
erfaces (phovsical pensorval) teods to tranefer aod epread
enderoorganians from oo purfece fo the other aurfice’. The
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srmpled  Eilchen apeom, . bamd towels barbor  colifirme
Suapdniocaccys and Preugomongs with poor qually index of
3a and 406%, A conumon pracice is 0 dry bands after wasking
wilh aprons and hese ookl then probehly serve as soueoes of
bactaita Tor fiithet comiamination’

Highest coants  (ie. = 430 ofus per area mumpled) wer=
acsocdnted with clothe wed for wipiag sarfeees andior doving

equipmenl dish cholks, spanges and 2a lowels) Gram-positive
corcl were predombmam (o clochs®. Deshelodhs had been nsed (o
bomsehald kivchens for 3 davs or more and were never dried ot
danng zampling e There were wually encngh suiviars
reikainiing 0 disheloibs and eponges 10 sugpod the prowth of
mast bacteris and harbor high microbinl cousts The extent of
groath of becteria oo disk cloths weited with 2ml of stesile
WAL L8 Elaown i tabda 35

Table 3 Comperison of bacteral growih in dizh cloths

Thaks daralte plos Coljfors Ecall Snaplndocaccus Eaiwsnaiin Beganr
cloth coun (AP
[cfured)

] pC! Y =10 i =g e i

i 3,300 000 LB <18 = Maglive =0

| 1600 =1 L b Al o

4 30 2 a0 <14 <18 Blaplive =10

] 25 000 o) 1040, 0] ot L 5000 Mapative 1,E¢: 00D

] 2§ 000000 54,000 et L' Ghoan Meglive 1,EQ. D

mfulti-uze cloths (dsheloths poa-woven cloths, spoogs chobs
and ez towels| can causs contamEnation 1o the hands. Figars |
hows e weespmibiliy of mmit-use clofs w b hish
by of Bacsecis (on average mare than a Slioa per clegh and
wore called A clsss 4 comaminations) after only coe day's
mormal use in A domestc kitchen Thess numbers mcrenzed
further after nsage to @ maxinmm level avemging more than 16
bd\Lioay por clotda. The preseacs of fuch |arge nuribers of baciaris
in mnalt-nee ktehen olode B undesirsbla and nor condasive 1o
poad bygiene. Despite commiderablz varintzan in use, clonmng.
drying and a wide mnge of different bectena
resdily and capidly establish themsebves i the fabric’.

& snady conduicied using 137 dish cloths reveabad dhar a pmphey
of clothe were leavily coutaminsied with E coli ansd
Cloeidian perfingens. Overall T4% of the clibs wepe
pontaminai=d with ane af thase baci=ria E ool nns isclated
from 7d cloths (36%) snd of these 25 contained more than 10
ctis. Fontean clotd contapmlated with Str. foecails and four of
thisa contained more taa 100t Clestridinw bafnges Wi
iaolaned ks enschmanr them 52 cloths (0%
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Figure | Bacterial count ss kitchen clothy sfter ane dacuse inw
domestic kichen

Tewals provide a0 lifeal seviroiment for hacteria o prow and
lsacksur. Wer iewalz can harbour p-:ﬂutﬂ.ﬂrhﬂrmﬂﬂﬁpnhqm
and become hreading groonds far bacteria® *. The use of towels
in & kitchen Bas resalted in spresd of baciena to hand
equipment, crockery and ouifery. Harmfid orgapizms not oaly
sarvive, b also cootani to grow L compudnmtsd towels which

remaln demp E ool Poyvwlparls, Rfebsellla spp and Shipefio
spp. are the bacteria that were most frequentby isolared from the
rearsranE

Litigrla spp were tolated ai all sampling stres of digdy elothe
(374) In nbood 24 of the posibive dish cimhs pathopen was
present innumbers greater thanl0d cfa'object®.

Theie prasenie of bactecla la epompes” disheloths shaowed greater
trapsfer of bacteria coto food prepamtion sarfaces. Cut of 55
zamples tesied on spooges‘dish cloth for cofdfrmy and Ecoli in
1 different regiom, 67 samples showed positive for presence of
bacieria. The highsst concentrmions of bactera were foumd oo
spongesilishelaths, T was reported that typleally spongss’
dishcimbe canry @ langest load af ot cofifirme and fBeen
ol

From the above stodies it iz svideot that weiness sopport
bactarial groveth which iz regpoaaible for the contamination of
kuite bsan. fhkeiee

Inefficient Cleanimg Methods

The cleomng methods such 45 washing with detergents and
diswasher and belllsg with wmer are ibe ooss which we
pecfonm in our day to day life to clean the stained fabric. The
facts hal they ate nod pacucive s bacreri uplo e mak ae
illarated by tise fodlowing linsramnnes.

Lpooge WipesThcheloths harbor & lof of pathegens, for
exaple, Escherichla coli, Saimoeslla, Kleaialla poavenonis.
and Enferatacter cloacse wheoh spread all darough the Eitelsi
when they are repsed. When Sponpesidizheloths utilized ars=
cleaned for sufficiest times, the spread of pathogens from wipes
o different serfooss might b eoamuusly lesened, Figare 2
shwens the effectiveness of varlous cleamng methods witly
respect 1o rduction In baceerkad confent. The dishwasher bad a
mzan perient recuction of 57.3%, neacing thet i1 kad il bowesi
bacterial cosceitistiogs afler resmen ™

All the merhods emplosed have bacterial edection on fabeic e
B proqe fo | 00s Bacrerial rednetion i ilinsrearad in mhke 4 8

12%
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Table 4 revenls thm waping cloth showing n positne @gn of
bacteria oo &t even nfter cb=aning For exomple, in boiling
method, put of 3% hacterin affected towels testod, still & cloths
ehows the precenes of Bacterla after boilieg The bet ealumn ln
the table shows the rodal wipang chech still sheea the presencs of
bacteria and expressed in %a.

The table 4 clerdy shooes that temph all eloths wers cleared
daily, oone of the methods appeared to be satisfactony.

From the above It can be stated fwt aithes wwthes smsing
gromth of bacrersa of lnefficlent cleasing meibods may be cne
of the factars for cansing the diseases.

Takle 4 Compartoa of cleaning methods med sn bactera contaninated wipmg cloihs

e

T LT R T

&

n ]

Mene 1

11 0 1 1

Wiask in Denergent 10

Wh3 Full G2 28

Boiling L]

iF o | 2% I

#nak i chemnfectam 1

i 11 2 4

Tosedk i clatiorparm Than soad s disinfarissai 431

i) 2T 1712 10

Sl in cornbaied st [11]

I3 a7 a2 17

Lanitlerod 1

(3] L) L2 &3

Bactern in wiping cloihs maekads F eoli, Saghyiosore: md Stremoensns Saalis,
A B.C. Db - Groups of sumgpled houses
- Number of wipimne clofhs showing postinve for the presence of beciena afber smplovis. corespondeg method
b - Total mamber of sampled wiping <loths contaminated with bacieria

DHseases Emanating by Bacteria

Warkmis cross conmmimaiion disepses are cassd bempss of he
Lsage of confaninsted Gbwics (oevelsd in Eilchen Agmicles
wribich erress o 1his statemadr are Eted halow

Hactena that wers commonty foond in katcken fobrics inchade
Frowdomoans  aevipieos. KTebsialla  paoumomly  Baciing
Epeciar and Suplhdacorens epbawrnls Thise san cavee diseises
wich as urinary tract infections, respiratory tract isfections, booe
and joint infecticos, mstraictsstinsl isfections, Preumonia and
wound infections. Bacillus species such as 8 Ceorens con canse
fovind pouzoning®. Varlous review states that mors chasce of food
eouaminalion by continoeus usage of vanous kirchen fabres.,
Diseases included are pauza, vemitice, abdomioal camps,
Terven aanl darrliowta.

Crngning Besearch Simdies

Rasenrchars investigated |30 kKinchens in porth-sas England
Perzearch Specialan from the coganizarion dizcovered 56% of
fwbric materials tested were not in socepinbls gmtity, conveving
fecal mEcrosoopic orgumisms and hazardoms bugs, for exampée.
Lisieria. Dishelotta might be & decent approsch to axpal food

asreraige frome surficess, owewsr food tend to beld thabt 1o
some of i oeven when ffushed with waisr o a shor fmos,
making ifem the perfect eprochicing ground fior o wide range of
Euciscepic cpaniams. HPA fean took a fofal of 133 cloths
aitd found Hear 25 carried fera Bamenia, 21 chrisd E o, Six
were Bost o Stapinforaccny saeeus, and five camed Civterna
The & muweys and Licteria definitely fell inio the “potentially
Rarmfal" caiagory. The seain of Liseria fomnd oo dree of the
clochs cormidared partnlarly dadgecols |a wmlnerable groups
such as the elderhy and very wvoung. Although the clath was
dismbected with blosch or other disinfectant=, scaking dioes not
renwve the food on which the bacierin grow ¥,

Anoller  research o Wishlngion  reveals  thm  cross
captamination io kifchens & the pocess whese the badiesia is
prslsed arcend with coitaininaied Kiches towels sie Wiping
cloths into kiehen utsmils. Wiplog cloths, towesls. and sponges
cam harbor mamy bacenas pakée of causing illsess In a sy
cafdiesad st the Universiny of Arizons, sessarchers foand mope
disease-cAning bacteris Lo kiicheni The ey conducted by
microbaoiogisr from e initinne docaneoted bacierin ke
Ercherictia coli {ooliforms hocteria) were. present in sponges,
dish tomels They studied for the presence of bacterin in 325
sponges from bome kichens, They found & Inege mumber of
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Ecall,  Salmomdla  Prawdpmongs, s sdgdndococons oo
smple. Wirh same spongess, eves i couple of diops of bguid
framy the spompes con@ined op w10 pullicn celony Formuing
Ui of disease Gausing hactenis

Theeie stadied bwing cunt the Gact that diffecent types of Eetas
bartsr in kxtchen faboes and thee basmness inkatchen foods.

Varivws Bacreris in Kiechen

There are varlous types of bacterla in kirehen sosnabo and s
can camse mamy drandful diseasess which are listed in section 2.4.
These disease cavsing bacteria are divided imo ileee types
Ay,

®  Fod borne hactaria

n  Water borne hocterin and

= Ol borne bacieria

Foud barne Bacteria

There by differcut notelshsent boime micnoo g’ dalwbit in
klichens. Samstenance bome silmsits are coused by cating
ptirishiment o drinking refieshomens debazed will microbes,
parasites, o infectione. Sustenance bome sicinedses can cinsg
pnanifestarions thal mange Bom a4 seamed slomnscl o more
pemaine side effects, inchading the nues, f=ver, recching, stomach
tssies, and lack of hydation. Most Fosd borne coptaminntsons
are uedlsecsered and ameported, howaser the Centars for
Didesse Cootrol and Proeventien opgeaies that eonsimesly
nround 76 million individuals in the Uniied States tom oot bo be
sick Bom pathogens. or tickness camsing subsinnoes, in
spaterieg, OF thess peopls, abow 5,000 die ¥, Some of the
commnei bocterin e kitehes which enuses disenses are given
betiow

Bariilny ceren

v frerichda coll

Lesferis mopar)ingsmney

Slrpatia rpp.

Stepitd e oe e Aurets

b T

Compylobacter jounr

Clostridium perfivnpens and

. Sytmonelia spp.

Thee vabous food ieim that ae mecpoasible for thees kactera are
woft chessd, vegerables, conked mesf, mw meat mblk egg
umpasteurized mlk potale (starchy food |, oil, vieegar. hizh salt
foods, Bigh protein foods. sauces #ic.

g, by

]

B ik

Water harme Bycieria

Waterbome bacterks cause 3 wide range of disesses including
acane dehsdrating diambe (choleem), proloopad febrile illnees
with abdomennl symptoms  (pboid feverl aote bloody
dimrhen (dysentery), and chronic diarthea (Bricerd darchea)
Commer hectari enusmg waterboms  hseases aro given
bstow™®

I Fibrio cholorar

I Coweriloboctor

X Sximonella

4.5 gelin amd

S Esviayichin coll (£ colll
MEOSD omuren disasses cavesd in Kishen e due 10 sebaied
rype of Svater borse bacteis namely B ol Salmiomela spp. and
Ciarmridiem borudinnm

il borme Bacieria

n kitchen miore chances are ther= for ofl bompe bacreria and
cRnse diseases. Sonee of he all barne hacteris e,

I Seimarodi D aid

1 LisferiT monac)togenn

Froms the above thres clnsses of bactenia §f can be infecr=d thai
eodt eomion foed borne, warsgborae and all borne bacsers
that  predomdnnntly  premel @ kehoan  omey  nchsde
Piewdmionics TEE s Kilebspalla Pnenmoni,
Saphylocacar epidermiy,  Bacilluy covens,  Stapindococcos
FareiT, Streptecoocus fbecaltn, Excerichin owll. Salmonelia ol
Clostrigium panHaspen

Antiacieriol Finish

Thete 2 an Amabsis made (0 recant Vears o discover podsibie
bacteria in Indian kitchens'* Microorganizsins can be discovered
wihverever in the earth. Aoy sort of completing that devasintes
Elcrcops cfgindems oo stifles iheilr developieat of thelr
capacity 1o repiar B ocalled s amlbacterial wrsp up, The
cormplete BHinders fhe bacterinl mszaelt on the material by
pegative impect on the essenfialness of the microsoopic
CrEniLims

Tiperiance of antibacoerial Moishes

Thers are mumensis feeons dicaiag e impanance af
antitacterial fireshes fior fabric. Some of the eited poioes ane as
follow= Hactenn both pathogenic and odeer crusing, imteract
with fibees o feveral phases inckding the inivsd adhsmeacs,
mbﬂqwmgw-’w o clazaage 7o the fbees aod dissemivation
froim tham . Comon tietile mosodtaet with the. hunin body
offer no ideal eavironment for microbial grosth. Obooxsous
zmell from the inner garneent, spread of diseases, ssaining and
degradaticn of 1wextiles ave some of the detriments effecrs of bad
pricrobes ™, Comon fabrics sve bighly popoalar witl people for
their excellent propesties much as regeneration, bio-degradation,
softiess amd hygroscepic propety. Aloag with Ui propeisg.
coltn fabrics also provide an excellsst emvirooment for
micrrEAnisms e grow hecanse of their larpe surface area and
ahilisy i netain moishoe = Contamication of food prodcts by
microbixl growih can cause potemial health hazands to hmism
bafnge. T recent vears, miel emplael baz o por oo the
safety acpects of food, becanse mess cootnmination is crused by
food spoilage microonguuizms <. Due Lo ils porous structure and
bdeophilie pomie cotio materinl: aee preferred to be used in
Eltcben Textlls saticles made frona cotron have ao ablliny wo keep
maisture, oxygen and nomiems which offer an ideal medium 1o
aoconunodale micobes, Microhial growth, especially hacteria
m tewtile majerials o respl! in the deledombin of teis
propefies. developing foal smells, canslng skin Imimden and
beading 1o cres infections &, Cloths nsed for wiping surfaces
are frequenily heavily comamiaied oih baceda. Such chaths
readily framefer bacterda fioen one surface 10 ancther surfacel
Coneluading the facts mentioned ahose, it cam be said that the
fabric with moisture kas 0 greater chance of muorobial attack,
particularly in food preparing ervironment

Amrivacterial Minkshos o testile materiak

Texlide mmterials oeed antimicrobial completions o say away
fromy disenses, conirel lavaaion and shisdd the material Rem
from comibdleg Renesmbering tlie securlly pans of sound way
of Life agd cleanlisess promprs 4 soope of material Bewss, Boly
eugineered snlimderolisl pperaiors, for exsngle, iidoian mesal
and iy salls. orpano-nietallacs, plenals, quaterman Lo i
mixes and regular specinlims. for exampls, nesm removes.

131



M. Saroreanat & Bhaeerathd Dhiural fet Ree § Plorm 2007, 8 (%)

coimmiee  colors, chitosan  milsi leal exiicales. Aloe Ve
separies, ten tres ol e prompely asesssible B odhe marksi as
antimicrohial specialistz - far characreristic and mamafaciured
oaterisl maeriaks. These characieristic maniral antikscterial

CMCRNEAN ¢an be mili2ed a3 Nakhing specmliss o e ee-
sEte of as microcapsides o improve the solidness and coninal l=d
arrival of the concentmies™ ",

Killing Viechanism of Bacieria

Giznemnily there are hwo brcad fingshes in kit the bacteria/iahibit
the growth of bacteria. The foreer = called bactericide while e
Baner 5 calied bacteriostaric, The pictorial repressncation of me
mechanism & ibstrated in figure 4. When & prodasct bas a
pegmntive infloence oo the mic ism, it is pemernily termed
a5 anunserobial, Whin the becteria an killed, the suffix cde
B weed aewl when only the prowth b8 stepeoed the saffiy atarke
e,

{To protect against baciena)
]

i® ovpe
Antimicrobial finish
I=wype

L3
Antimycotis
(To protect against fung)

Fignre 3 Mechanism of antimscrobial Baish

Antimicrobial apents a0t invamons ways. The main modes of

noibans are,

& Dyoteln eoamilstion,

v Diznytion of cell membrane resalting io exposure. damape
o loss of the contents,

o Feigoval of fee sulplisded bunches neseded for the wocking
of enrymes nnd Subsitfe compefifion (A compoand
resemnbling the substrate of the enzymes'catalysts occupies
o defudes the catnlyet sscential for the dipestion of the cell
andl camies call death)

MBicroorpanismes contain o semi-permeable cell wall, which
keeps up the miegrity of oell subsmnee. Bactesicidal agents
catie the break of ilws cell laver sod Darm ihe  cells.
Eiacteriostatic spents fust Keep the protecton of mmdilplicatson of
microscopk orgaplsms. which might be alive. Mesihod of
SeTivITY B By Surpassiin the svalbesis of cell wall, modzfication
of cyloplazmic membras peroneshility, adjustment of he
pnsical and chemical condition of pros=ins and mugksic acids,
kndeance of extalyst achvisy and restraint of protein and muncbein

aciit symmbesis.

In recent doy's antibacterial kitchen clothes development hane
teen attempted with possible bacieris and the natural agents can
be chiimed to sappress bacterin ™,

The mechonfam of “sstimicrobial setivity™ & oo only for
coniyolling tke prowils of bacteria but al= aralves protection
from Eng = The mechmizms with which thess antimicrobial
ngeats work when they ars applied du fobre materals as
clssified a5 Leaching type amimicrobiad agents and anather onz
ramsd as Bound type antimicrobial mgenis These componests
are oudiped nndernesibe

Leaching type Antamicrsbisl Agents

Miosd by for aoflimdesobial prodoets wook by leaching L, meving
from the sersce an which they are appdied and entersng the
microorganism, harming it and vpsetting the existence process
of it o cmeaing o lethal nweation. The dosage of antlderobial
apznl utilkzed {5 ericleal for efficiency. In rase oo lnke of the
compouel b5 apelied, at that pelst the microorganism 15 oot
conbdses] ] can adjust for sarvival Nopsithetanding, if & Lot
of &3 Chere o B the i can et other living things as weil

Board type Antimmecrobisl Ageats

Anattwr sat of antiidenchlal with & teady valgee methed of
activity iz ane that malecnlarly bands to the fabric matenal. Thic
agents makes the substrate surfsce mmtimécrobial active and
woeks by naptarmg the cell meembeane of the microorzenizsm
sl [t comies o digect contie ™,

Types of Agents

Genemily the amimlerobial ap=nts used for finlshing of extlle
inbrics o proves 0t from bacteria ane diviced imo two opes,
They are

1. Faqural ancipdcnebisl agents. ad

1. Syothetlc sptimicrobial agents

Various mnbmicrobisl apents vsed are mainly for odour
cantrolling environment and these agects canimol tBose odeus
typid of Bactaria,

Natural Antimicrobdal Agents
A review ol the variond amicle: thal meniion aboal e

cificieney of panral sgents (o controlling odoar pe bacreria
ars given heliow,
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The metheolic extiad of prickly chall {Achivanihes aspesa
Linn. j lkeaves was applisd 10 develop microbiad resistani couton
fahric wsing citric acid ps oross-linking agent. The antimicrabial
activity of e Hnished Tabeic agains bacteria ibar pormally
nbats (o e vencth b dnvironment Like Shaphplacoecng aures msd
Erchericiia coff was annlyssd. The treated sample showed
kigher bacteral reduction of aboui 0189 and &0.35
ApRiEEt 5wl aad Ecall Tr was coneladed that Prickly chaft
beaf amtracts have antissrebdal clreactar due to the poosance of
o chemical substmes colled “betadne’, idenfified using high
perionmance Liguid chrematommphy (HPLC) technigue ™57

Herbal extrwcts fiom Oclonun: saoctom (ndsi leaf) and skin of
Purdea gravaium (pomegramaie) bave been connected to cobion
peiure by the techsiques fin coordimie applicstbon, cualler sealks
expmplification and pitch eroes-coniecting. The two Berbale
ware drisd nnder supihade to decreaze the danpness oolee 1y
the scope af 10-11% and palverized imto litile pezces and
separmted wath methanol. Bacteral decresse of Staphyviococoas
aureus sad Klebsbells pesumenls were observed fo be more
poewnrthy thas 99% for Toldd Leaf and maore ooteworthy than
E5% for Pomepransie extricats. Both hafsi leaf and pomepraseds
skim separste treated tetures indicated impeessive oone of
restoakal o Grean positive nod Gram oegntive misoorganisns’!,

Quercus infeciocks Q0 sspamte indicsbsd grest action at 12%
focus bimdering the microbial developmemn by 43-600
Microbai developmnenl resiminl epaded o T0-00% when
plam apd copper malfwte wers wfilized a: mordnoes, The
mardants bald 1{H#« action mpio 3 launderings. The QI mmore
urikized orere iried Apmine Eicherichia coll and Bacilius sukitis
wikich camse ereds contsmbiations 0 Deallsg cexters and
LSO Boahits ko imatertals,

Extrocts of neem and Mexican duisy were applied by dimect
application sl ucresicapsulatbon to comon debrle to protect
from  sfapfafococcss  gevens  omd Exdherichio  ooli
Microencapsulried berbal extracts. showed very pood resisance
T enierobes even afler 15 washes The harbs weee dried ala
temperaturs mage of 37-40PC pnd  molshae coment wes
reduced 10 less thaa |49% and then powdlersd. The pomodersd
plant material was exiracied wvsing metbenol o separaie the
alkaliicts™,

T chitosan used to impart good astimicrobaal property o the
cotton fboic with the aid of aitric ocid as cross linking ag=nt.
Fanverts wai used for aptisdcroblal reetlng ince they. were
responzible for body odour @ sln diseases The fliish showed
02 1795 bacterinl reduction agxins S anrows and activity of 709
even afier 1 waszh oycles™.

Meem exmagt wis applied m conee fhble with the ald of ol
acid for imparting astimicrobial activity agamst 5 mureds oed
Eoall bacteria (Thilagavathi er al 2007, Cofoa GRbric was
rreated with methancd exiracted Aloe Fara |dloe harbadisis
AEITy w vanons concentrations. The aloe gel treated fabocs
exbibited antimicrobial aclivity apainst the SepAriococces
aurens. The wash durahilsty of the treated sample w2z found to
bs pafalaling 95% of it efflctauey avon attar 50 washes™

These are soma af the svailable Litecstures. about epplacation of
matural agents to textiles and their antibacterial activity agniest
sctected bacwerin swch a5 Eooll, Saerews, Thers me ocher
Al apens s comieds various bactenia, b ey are oot
applied Lo eariles, & sammarized below,

Analysia of anribacterisl acivine of Plfeein, Al Awienlis
nganr showed that they ane active against £ coft, 5. rubrids

dnd & awreuy, Anoilier planl Lictens have showed anibeciecial
aciivity agaknsi Socitfus. Poendomaney E ool SEapdecooous,
Sephtacncous, Eaeracecens and Mycehacterm,

Amimicrobal netiviry of Ak angndans was e
agninst five genemn of bacterin pamedy Bectituy cenmis, £ call,
P. morugivosa, & aerens aod £ opidermiabs. k showed a very
god antibaetertal astiviny of 70% againss all baetea®,

pisthonod extmets of Poaommdfera shoeed good aithpctzrial
activity agminst Frotens miradelir ot a concentmtion of 30
me'ml, F.omll and Fasuginora al o concentration of & mg'ml,
Epoeranioe al @ conceniration of 30 mg'ml. Sasrewr s
Fraptacapcy yaganes al a concentmation of 100 mg'mi was
analysa]™,

The anindcrobial sereeniay of the m odl of 5 oeanardiunt wis
perfonmeed  agmingt  Gram positive-Secalfes mbiyr  and
Spllococcus awreus, Gmm negative-Dvolour valgerir and
Erchariefia coll ie illnsteated o ke 5,

The shuchy was pondiscted msing the essential oil exhacted from
wat oil of & eadacardium at 1:2 dilution n dimsethyl solphoxide.
The remalis sloowed ikt tlis agent

Takzke 3 Avtimicrebizl activity of mot ol of Semecape gnarardinm

Ticlid miraarganism Diameiar of
mihihitisn 2ene
Baniius nabritr Q3=0.23
S AR 13005
Fraftiar ik T=0.06
FrelFicl coll B=D 01
Lol e 3=

It has gond antibartenial activiey ngainst the bacieria given in the
tdale 5 In particular © dowe @ rensickable ishibitory effect
agningt £ aurens, & prao pozitive bocterinm which (= koo fo
pliy spnifieact role lo ki dhme,

All the above four articles in general sives=s on eximsction of oil
from plait leavss aod hewr amlmicrobial sfficiersy agalast
different bacieria pathegzis, I not only Lvolves edovr emising
bactena (E.coli. 5.auweus) but also ailer food bowmme bacleria Like
FProfend spp, Klebaielta spe, ebc thal cause cooss infection
dizeases,

Symthedic Antimdrrobial Agents

Thiwe ore varlom popers discossing the differsir syuthet
agents used os anbbacterial agents oo fextile materials. The
extracts fram these articles are given below:

Cottan was mented with namc-silver collodd by an impesgearion
procedure fo funsih the comen fobdc with solbacherial
properties. The resalizs exhibiled thal e silver-treated cotion
surface abowed 25.00% badeiial declioe of SEphylococeus
Aurens and 9. facterial decreasing of Escherichia cali. The
antimicrobial efficiency of the silver-treated cotton sarface was
keprt up At ower 98774 diminishment leved evea resuling in
Being #xhibied te 10 consecurive hosme washisg eouditions
agninst both Stphylooosoes aureus and Eschenchia coli. Amino
ended hyper expanded pobyvmer (HBP-BH2} filks inas a fidio 1o
preseck and sestle the silver articles do the ootton murface in
el st of the fnlehdng proces =,
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While arnsber peper reveals thal, nane silver oo oolan b
showed antihactsrial aciiviny of 99.90% agalnst & coll sl
L6, 3 %0 against 5. gureus afb a concentratiog of BD ppoa™,

The antimicrobial prapery of ilver asd copper cesopariiches
wveas explared mihizing Eschenchia coli (fmr strans), Hacilles
subiilis md Swpbydocoocas  aureus  (three  strains).  The
expminateon domwossnated that siiver and sopper canepamicles
hawa ineradsble Retion nmlost E coll B. pobiclia aisd 5. auraus,
Beath E. coll aod 5. mocens deligeate igher affectabdlity to the
silver mapapanicles contrasted with the copper nanoparticles, the
distincison was lezs movemnent for S, aureus contraxied with E.
coll. Abse, al the 5. maress stredns showed indsstinguishable
affeciabllity 1o stlver and copper nanopanickes™

The [0 corton Tabeie treated with Zo0r nannparticies showed
sigmificsnt apgibacterial serivity againss S anreus. Fabdle tnedsd
with o0 nanpparticles showed higher antibacierial npctiviy
when compared wiuth Lo bulk teeated fobrics. The significant
antimicroblal sctvity wee sctively retaised o the Zud

matopaticles treated fabsica wple 10 washes with bacteria
reduction of arcand Tids ¥

Wihals another paper o oago-Zolk nikevers thit, the naoo-Zad
impregnated  ¢obion  rewiwes  demonsmaied | pheponsesal
aocibacierinl  acilon  egniost e pgent  micpoorganisms.
Stapkylococods  mmed  (Orain posiilve) s Klebsiell
prencnise (Oisn pegaive), Naoso-Zn0 coveting with 1630
tapz-up of 7o) demensireied brilliang anfibacierial movernsnt
(decp=ase > 00.0%) The finding was thal CGram-positivee
pnjerabias T mone helplass o Xu ™,

Bacterin goch i Eeoll and Sanrens were eontrobled  and
reduced by tricbozan treated ootton Satwic. The treated MEbric
shosved smtibacterial activity of 95% ppeinst Somrewy aond
§2.6% ngalost Egoll. Triclesan wns more effective against
Ginm-positive bacterln, If restioent 5 eamded oot on Hydrogen
peronide bleached cotton Blbric the bacterial redaclios improved
bo L0 apaine] 5 ursis aind 95, 7% agamar Eoali ™.

Mznllic sali trearment on cellwiosic  fabrics And  their
antibacizrial activiy amains three londs of hacteria oamely,
grair-perilive hicteria Saphploceccin AnPess (5 GUPMISL ST
pegatlve baceren Klebplalla peatswonion (& powimoeing aod
methicillm  resistand  Stapidoraccar  mawss (MRS were
analyssd™. [t = reported that the aniibacierial activity of thes=
fabrles waa retnlead oven after ten washing eyeles. Wiile
accher paper o metnlls salts eveal that, andbactenal sclvity
of the cotton fakeic reated with quaternary ammeshum salt was
as=exsed apainst both Encheichio coft and Stapfmiocecons
cureny bacteria (pecuction > §2% % The shedies conducted oo
notibacigrinl finish vsing noveral and syuibstle agemts reveal ths
they nre mostly fooused on hacteria such ws Eealt, Kiebwalia
pesunailae anil S oarens especially for peodhict: wihich find
Appllcation 1n Medscal Texiiles Health care, Hvgiene Texziies
and Infeciian contral.

Impertance of Antimerobial Finishes For Kitehen Fabries™

Thew ine varkous mecveaitiis fof tentlle faboles 1o gree proteetion

ngnimnst bacteria. Some of them are listed belom:

1. To recice odour fiom perspimtion, stains and other sodl oo
rextile matsiak,

1. T reduce the sk of cross infection belng camiad by feet
Tretn ward ro ward (o hospital

A, To omipel speead of diseass and daoger of nfection
fodlowing iy

4, To conired the detecioestion of texiies pamicularly fbiics
maide finin nameml e cansad by mildew

Wi Kicchen Cabeics ane taken ono considesaion, !I.I‘.'p-l.l'[ll'l.g
anribacterial fnish Becdames exsenlisl simnce ﬂ'ﬂ'ﬂ-’ll of B
o ihem ran e dizenzes like.

* Viomefing, v oo child amd

s Urinary tract nfection fo adudis

CONCLUSION

Collection of licange o Kichen hiics revesls (kb all ke
efndied made |0 the pasm Tor i presence ab bacteria an them
weie only o ollier comiiries. Mo such ariempls were ook i
the past ins Inddin and henes information pertaining 1o pressnce of
sarious bacterin on orics nsed in Indian kibchen emdroamens is
pof aveilabe. The wock carled oof lesves o gap in ferms of
aualving  dhe Endian  Kibchen Emviroasnents  for  soch
microorganisms and their potentinl way of geneeation and theis
kealth issues. The above sitnetion briogs cwt the fact that
impaiting antibactzrial fnish o ktchen oo becomes very
exseniial aodd fvbrics used (n Tedian Kichens ane pora exception
ta this. antibacterial Kichen dexiile prodoets might have an
cverwisliming pespotse since modl of e cuvent prodacs used
by e consuers are nead to be lvgbene snd Bealth care
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