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Article Info Abstract
Article History: The objective of this study was to develop the cotton fabric dyeing process
Received: March 15, 2019 using Monascus spp. A mordant, i.e., aluminum potassium sulphate, was used
Revised: May 8, 2020 to dye fabric via the use of the meta-mordanting procedures. The color fastness
Accepted: June 10, 2020 to washing, water, perspiration and light of the dyed samples was determined
according to the AATCC test methods. The UV-protection properties of the
Keywords: dyed fabrics were investigated via transmittance measurement using the
Monascus spp. / calculated ultraviolet protection factor. Chemical functional groups of the dyes
Natural Dye / were characterized via Fourier-transform infrared spectroscopy. Antibacterial
Color Fastness / Cotton activity of the dyed fabrics was confirmed by exposing the samples to

Staphylococcus aureus and Escherichia coli. The results showed that the
fabrics dyed with Monascus spp. and mordanted with alum to pH 7 reduced
the number of viable organisms by 69% and 97%, respectively, within 2 hours.
Cotton fabrics dyed with Monascus spp. exhibited a shade of brown, while
those mordanted with alum exhibited a red brown color shade. Color fastness
to washing, perspiration, water and light was noted to be at fair to good level.
The UV protection characteristics of the dyed samples were excellent.
Monascus spp. contains citrinin, which exhibits antibacterial properties.
Monascus spp. dye therefore has a potential to serve as a functional dye and
be a part of the cotton dyeing natural colourant system.
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AnanomstulseneRuaniuiud Jagluinineneans
IAnwidosaeiuiil auasnsondafieliusslovil
TusedugnamnssuuwarUszgndlfiduen osniiqud
Fusyyadasy anrasisampIen uardusadouuafity
sty sviniifudonaeiug Monascus purpureus
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Tuuanaguu (Monascorubrine) slusiumiilu (Rubro-
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asliaundes Ae Tuwadu (Monascine) wazsunimaniu
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Hounhdduasedt yuiseddnvifinussavsameny
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Tavie lown AoUasdaimn (Cuso,) nesadawn (FeSO,)
Faadaim (Znso,) ludeudainm (Na,SO,) waz uiniidew-
Fan (MgSO,) [3] 1usu FeanmnsnifinanuamuYesd
afinnsssueild uenanil Seilmaiannddousssuni
Tiautfsneg ity Fafinsfnwinisufedyiann
psoingiisianuenedulutag 200-400 nm Aduang
TiRnfwywdiinnsindeauen [Wuih wis n§1u finsey
gy wazenviiAnuzsRomisld Seladevileiing
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thues 15) defuiidedalinnualaegiibefiaznunis
feaufihedeafiatndesdnun dWefnwautinns
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90°C \uran 1 Falus ndsnmndnliusis nageuay
AULRsaronisTn wite 11 uazuas wazdnsBany
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(S. aureus) wag WNIUAY v Escherichaia coli (E. coli)
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Tryticase soy broth (Difco, PA, USA) U319 4 {iadans
Wi 37°C Wunan 24 $alus wimnduiuidouun-
AseUsung 1 Nadans adlu 0.85 wWosidud ludey-
Aaslse (NaCl, Ajax Finechem, New South Wales,
Australia) Tuthndu Usinms 9 fiadans Tngld3ansiieans
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dmsuide £ coli 9819013 MacConkey agar (Difco,
PA, USA) @i S. aureus aldo1ms Nutrient agar
(Difco, PA, USA) Tnldinalla Spread plate wd139914
Sruudslsiogluta 30-300 Teladl vdsanganududu
voudosuiuds fhderildlussedliiimnududude
Uszana 10° Talatiseladang wdamaaoumuuInsgy
nageunsdudiuuaiiovedme Ao AATCC Test
Method 100-2004 MIAUINBATINTANABIUATILSE
(% Disinfection) feaun1s#l (2)

N
= —x100% (2)
N

0

% Disinfection
Wia N, Ao Iwiutiesudu 10° talallvaliadans uay
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19um9 (P) dA1 UPF 1iigd 20 asanay ﬁqg‘uﬁ 1 (n) 39
Han1svaaRUAIInmasNIiuTdeTluseAuyie 40-50
Aanana wansdenuasnsalunstesiusdsansilalean
figean wan1snedeuAIMIdosBiuLAaITe (UVA)
Adutdsunsie liiAnsesdu Saseuneuts vhane
Fuloreanaunazinniue wavvildiAniidunuiiy
wuEdeussnamiirnisdemiusainngi 5 wWesiius
Tunngns Jadulunuumsgiuglsy (The European
Standard for Sun Protective Clothing) kagu1nsg1LIY
(The Chinese National standard GB/T18830-2002) fi®
ﬁnﬁmmmﬁm%’aﬁqﬁlﬁﬁ 2, 7] msil¥ansduduansaae
AndvilsirnisiusdyTlandy idesmnansdudinguleoay
suaﬂawﬁmmmﬁmmu%’ﬁﬁqﬂﬁ vananilagundis
I1unaazUseneulunlgansivdnansd fe du uag wades
Feusunaanslidartuiuaievveans Tngluraiitey
6-7 TiMunszsAnaslFEuAAaTuINTiaR Seanslst
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() Aihedaumesidnuniazansdun (o) Mot 3 (@) 7 uaz (1) 10
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Aagui 1(n) [8]
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ansteindaviuldiniihefadimaunaduninlald
AR

NANSVAFEUANLAWILYDERENST Wite wasth
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nedaunala (52AU 3.5-4.0) warnISANRARNIY1IANTDE
(526U 3.5-4.5) mmmmwuaa%'ﬁiamﬁ’éaq‘lmzﬁuﬁlﬂ?{au-
wlasdntley (SzAU 3.5-0.0) waganfnfnvInedunals
Entiey (Sedu 3.0-4.0) MAAMUYEsEsoth wuina
Wasuwaadntesauiovdasuulamedanals (szeu
3.5-4.0) wazAnAnEv N A lMAnTTae

NANSVAABUATIATIURDIAIAdBUT 20-40 FaTa
WAnIRIm51 3 wuadndnefideudaesduneiily
ansduiinsandndtasninluseaunedunale (SeAu 2.5
3.0) Tuwaseidniheldasdudasdilasuuaseudig
170 (5¥AU 1.5) nswasuLawesETiRntuiue a9y
Aindunnmsuandvedluanaluddoundulensenda
meldanmznmaaeuluasazansfilumildnsdnnon
Tumsmaaeu [9] uagn1saanemvesarsuseneuluddeu
[10]
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" g | g | . 8
< ~ c c ~ - c ~ -
o o = I @ = 1l @ = 1l @
mIgaurdng sl e R +
s &l v =& v |%|& %
r T r T r T
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FANAAKI21 (AL
Knasdiaa (Acetate) 35|40 | 35 | 40| 40| 35|30/ 35|35
W1HN8 (Cotton) 45| 35| 35 | 35| 35| 35| 35| 35| 40
¥ luaan (Nylon) 35| 40| 40 | 30|35 |35|35|35] 40
NAHNe (Silk) 40 | 40 | 40 | 30| 35| 35| 35| 35| 4.0
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35 | 4.0 3.5 351 35| 35| 35| 35| 35
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Fhauda’ (Wool) 35| 35| 35 | 35|35 | 35| 35|45 | 35

AN5199 2 ANUAINUIBIARDNITTN ABLVBLAT ALY

ANMUAINUVBIRGBUEY | WANITNARDY
8
z s
= N [
% o - 1l @
msdenrnie e
AF o N~

— 1
w T
o

MUFeuaNLAY (3zAL)

20 12139 15 | 15 | 3.0
40 17139 15 | 15 | 2.5
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5.3 nstudauuaiiSe
;;uﬁ 2 wanmamsnegevaNTRnsiudadauun-
738 S. aureus wag E. coli WaZNAN1SNAFBUIDULIALA
(Clear zone) VR NdoUEINTIVILAILALAITEUUTUAN
fliew 7 faguit 2 (n) war (v) wuidlenanruly 30 w
waz 2 dalus fhihedousdruasildasduduansiae
fnd anunsadiudadouuaiie S. aureus 14 43 uay 69

c & ¢ o o v & & oo R
WUBIIPUR FNNAIAY EIUNANITIVEIBUUANLIY E. coli

UM 2(R) wae (1) 3@ 30 w9 wae 2 s wudananse
fudadeuuniizels 94 way 97 Wesidud mwawiu e
VndeUTBUAlaYTdUNALAINTOUY ANdauazNUIBLUA-
A a a [ a B 1 o 1 P

Msesyeyluuiuules (3la) egsoudetng Waiiigy
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a

fuihitlildton (g1 $U 2 (3) wag () Mdumudl
weanTRnssuiateuuaiievasdunsaeiug
Tuuada \innansinstuieglusdnunsdoqrisuds
euuafisy 1Wos warluslada Judu wersdnuas
fauszneulusmeansusznouiiuedainuldinnluaslng
wazdilng asUszneviliiauivestunisfinufiase)
oendiaduvesiunelidnde [11-15] uenanianneu
edug nunansdy Faszneulusislossuvadlany
HaflantRdududenuaiiSeletnde dvlesouiazine

waziaentsgas dwalvilwadwuaiiseniglunige
[13, 16]

JUT 2 wamsdugadeuuaiiievesnihedousidniunuagansdy S. aureus (n) 30 Wil (¥) 2 s wae £ coli

(@) 30 W9 way (1) 2 T warnIsaEeuveuIAbE (3) S. aureus way (@) E. coli

5.4 asaUsznaumaAiivesinfnedousn

Funsdasziinewmaiia FTIR

Uil 3 uanwmallAszviesdusEnoUMaATivey
fthetiousdnunwhemaie FTIR owSsuiieuiuiu
ifhefiligonsdnuns wuiddeusidunedimums
avnAufifnsganduifiaududiutu sansenisgandu
wanTmumdaaadu 1640 e TifunsdurestaseeEdn
wlus (N-H bending vibration) veudindlidundlus
1aus fig Wunaresusiu (C,H,NO,) warslusiunily
(C,,H,,NO,) ﬁagﬂﬁ 4 (A) uay (3) [8, 12) fuvtuaady
Finuleluinihedideunazliifousinuns e msduves

AUEIAAUY 1000 cm™ Aip nsEavesiuse C-O uay

a4 o odo . o 14 <
M3gendunandumiLavaiu 2906 cm’ Fadunsdu
YoIWUsY -CH, Madufisiumiaavadu 1730 cm™ lunns
duveamy COOH isvyldindulasadwansaglaaiilu
dulsenauvesine fssun 4 (n) wagansdugaden

A a U Aa %) A a aa o

wuafilse wagluslndanileglusidniwns fie Fn3iiu dsgy
7 4 () [16-18] @vusuniaauaduit 3370 e Wunns
Fureausy -OH TulAseas1e NsaUNFILILLaYARY
3370 war 1654 cm’ unsduvesiusy -OH Nl
Tuanai
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dunafie ety 7 wazansduardaudinneg 7id
Ao denisinusededacan Aaananslyauasiiindy
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nuasegluszauneldfsiunas uasandinisdudauie
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