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Abstract As the clothing industry has advanced, dyeing technologies using various dyes have been developed. In
recent years, interest in natural pigments has been increasing because of the negative impact of synthetic pigment on
human health; therefore, development and application of microbial pigments is demanded. In this study, the dyeing
effects on multifiber fabrics and biological activity were assessed using violet natural pigment from the marine
bacterium, Microbulbifer sp. PPB12. The violet pigment produced by cultivation of Microbulbifer sp. PPB12 using
Marine broth 2216 for 3 days was extracted using ethanol. Once dissolved in 20% ethanol, the violet pigment could
be used to dye bleached cotton, diacetate, and especially polyamide. The optimal temperature, time, pH, and bath ratio
under the dyeing conditions were 80°C-90°C, more than 1 hour, pH 4-6, and 1:25, respectively. The mordant
treatment was more suitable for color expression when Na,SO4 was used after 10 minutes of dyeing, but no significant
difference was observed from untreated samples. The violet pigment also showed antibacterial activity against B.
subtilis. The results of the present study indicate that the marine bacterial pigment could be an alternative for textile
dyeing as a natural dye with antibacterial activity.

Keywords : Bacterial pigments, Dyeability, Marine bacteria, Nylon, Textile colourants

o
Bl AREEE AL A2 AA F1skA oo o] fo}

HANLE o] &ak ANE AF Akt A AMEE dlo] A28 FHo] YW AMES] AR Er} Hol

of $7 AAMAT AEHE AR Fols E{1], T3 A QAR AZo] A 4e WAL on]

B e 2016 it AT AR A

*Corresponding Author : Jin-Sook Park(Hannam Unlv.)

Tel: +82-42-629-8771 email: jspark@hnu.kr

Received January 19, 2017 Revised (1st February 14, 2017, 2nd February 27, 2017, 3rd March 9, 2017)

Accepted March 10, 2017 Published March 31, 2017

527



g Aely|aste =g 4187 A|3E, 2017
gHdAael o] oz Ak AHEATS]. 19417] s}et 2. Mg 2 "
o) waE s AT N o] F s AL
G50} ghovt A Agle] 75 FATret Y 21 ANEdF
7o 54 Tom g &4 d Al g feld B Agel AREe i 2012 79 Asl ) @)
of AZIEWAM Tzl W FAZE HAF Skt FRREE ZEEth ¢S MA wiX|(Marine agar
b= FAlolth ofsk Aol Adh uAkEe] A%l Wi 2216, Difco, USA)Ol 100 pl¥ ='23he] 28°CellA] 4
g ST SFshAA AAMAS] AR Aol 8 ek & o] F REP MAE ABAPEHE Microbulbifer
a gleHe, 7). WiEel MM FEolv A=l sp. PPBI2 TFE AWste] Al ARgeRth
A3] FEoH] AR AL QLo ZhAe] iRaL S =
A Bl wet F4] Wt Astte dRS 2te 2.2 H{E=A
- FT W AAte] Thsskar e ] Aas A Microbulbifer sp. PPBI2ZY-E] MAE FE317] 9
A gl A e Aol tid Balol UKL gle] MA WIXZ o] 851o] 28°C, 160 pmO.E 3 A7
A7), BAZHA wsgol[8]ek AR[9], AIH10, 11, 12] e} wjakaigiek. wjakal L 8,500 rpmol] A 20 £7F €14
T o8 M Aael AF At FAHACH,  nasd ?{-xﬂ&} FEols Ta 3, AL FAHE AF
Monascus 219 F=iA28 HI5e HE Aas A graswyz AHE F ago] $58 oz
How AT oI§5IT STk UAE F EOGBE a1 AR es A8 A ALE TSI
o1 o18F AP AxHe) s Sl HL AF AL MxFEE ARE VL Wrlele] 35 wEste]
Al A 2fe] Bt @Ale] vk U Al g 229 & 94 Belele] A5AS TS
& o8 A HEXE o] &% el A MY S)(EYELA, Japan)S AM&ste] Az
xe) 24l ofsf A FAe =4 R fA7F Solst
] AL HES A 5 Slnh 53] s gAlES o] 2.3 MAROjo| =&
£ AF =2 4 wRiA AR 2d9 7 M o] A e bl 9she] O Al g
oF A3 S gl A B37E A Aot AL g pog agsgn 4% % 200 igml] A28
o FFol dvhe A= veo] Z=t13]. B &Y o) grz 21419 %, 30%, 40%, 50% o Eh-go Ak
AtE Axshs Bdel S4uke gR) deel A8 we wo) gzam 1M KOHSH IN HCIS o] ale] A1
= AEE AREdEds AN Jo® VIEM s gae) pyz gz 249 T, wjdH et B e W
[14] s GAetel Aakeh A 7188 M 2 985 200 am® (02 g)ell 489 6 miE 78te] 60°C
2ol gk H2 sl REIR Vibrio sp. 2HE A g 5 A)zEer dal 5 2jel Axste] (A 4] i
2bE A A A [15], Bacillus cereus®) =0 w520 = AEA)
A Ak =2 AN [1119} Chromobacterium violaceum
S E Ak violacein MAE[10] FEAA WIS 5 4 nzs Maol 2H MR
AR AT MR AP RN TEL T e g, 401, b Aeel whe 9 ot
AE PSS melErh AAw MARETH AT g g0 giget g wool), ohBaenylio), Eelolz
Bael g Al Aol (8sted AuA A El(polyester), W& (polyamide), W(bleached cotton),
His el ﬁ = e v Slafl7). we & o ol Al o] E(diacetate) & ©]F0]x THd 2] ¥ (Comlies
TS AgeRRE neb Aag Ashs A with ISO 105-F10, James Heal, England)E A|E¥X =2
8 B A5 TE94 1 VIS 015 BRI, 2] 3k 94 F A8k 120°C0]
4 AAMRZA L] TS HAE] ek Thd A 15 B7F Azshe] Soto s wrletdon e Ag
WAES o gste] 5=, ARL SH), pH, Al A=, 8 W Sgsie] AN Bela £ A
uhE G gabel Mae] eSS HESI 71 pH. Héxﬂ Aqelo] e oA gake) WIS olak &
HE= B 1252 8kt

528



XA Microbulbifer sp, PPB12 Al A

Arzo A6 @A mat

241 2%
£rof 2 G gre GHuA L Mrgas
A8 ske] 30°C, 60°C, 80°C, 90°ColA 242+ 1 AlZF

Aae] 7hage,

2.4.2 Nzt

AlZbel| T2 HA G gibe T a2 E 80°C|
A Z7E 30 3, 1 AIZE 1 AIE30 2, 2 A7 B9 94
sfo 37}ehglct

2,43 pH

Al pHEL MAgHo] IM KOH9} IN HCIE
o]-&3lo] pHE 2, 4, 6, 8, 10, 127} S| == z43}al pH
7h 2EE Aagels th ] 80°CoA 1 ARt

Fo A2l F B

2.4.4 2H|

L) AR FAl gk dele]
X7 %10 em® (2 g)ol thake] A
1:35, 1:45, 1:557} %52 A3
et AAste] HA gu) =

H| =, thd al]
28dS SH] 1:25,
% 80°CellA 1 AIzH
E3t9th

A

e

s
2.4.5 OfH|

A= NaCl? NaSO.& ARty om ujedA|
(2%, wiv) Ael= 94 2 NaCl?} NapS0,5 Ho] thid
WAZE dMst= A ujdAgel I 10 _}?__ A &
NaCl#} Na,SO, 5 ol mdA e & oA 2
o] Aldsksith

<]

gt

LS 20pg/le] H&=
Z}+7+2] 8 mm paper disc
Zy7y 50, 100, 200, 400 ug¥}t
st it #F7F mEE
0°Coll A 24 A|7F w3
1%

==

W

Bacillus subtilis ATCC 130170, Staphylococcus aureus
ATCC 19288 AH&3IAth 2w o= Ao} 5

529

Fol oEes wolmela 2

paper disc?} 10U Penicillin(BD, USA)S A}-8-3}91th

3. 2=

AMAR

3.1 MAZOie| 5=

242} 20%, 30%, 40%, 50% ol EHe-S o] &3k
NHF FX% 200 ug/mh)2] FA 23S Fig. 190
Ak A1E A3} 20% o eSS o] &3 *%Ji%%‘
7} 7 sk olelg Aol whe o
FolAe i SR 20% oeheS o

o
o

5
S8kl

20%

30% 40% 50%

Fig. 1. Effect of ethanol concentration on cotton fabric.

3.2 OJME MAo| 2 HMEA
3.21 2=
ol w2 A mg— e RN ERED
6*«1 A T UdE, W, opAlEIo B 7, 30-60°C
2T} 80.00°ClA el QAAe] $a AoE e
(Fig. 2).
30°C 60°C 80°C 90°C
‘Wool
Acrylic |
Polyester
Polyamide

Bleached cotton

Diacetate

Fig. 2. Effect of dyeing temperature on multifiber

fabrics.
3.2.2 A2t
80°CoNA] Al A A4o] AT whE &5 AL
gk Ak, A Ae] 30 & Bok 1 ARE o] AeE A
o 4 Eaprh mek 34 on G4 1 A TR
£ oA se] 93 S g Ake) ol Lahi
of Zeate] TUT Free] FFES YehAthFig. 3).



A7) &5k =2 A Al18d A3Z, 2017

0.5 hr 1hr 15hr 2 hr
vo R T
Acrylic
Polyester
Polyamide
Bleached cotton

Diaectate

Fig. 3. Effect of dyeing time on multifiber fabrics.
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Fig. 5. Effect of bath ratio on multifiber fabrics.

530

3.2.5 HEH|
ATt A4S o] 83 HAlo) glo] WiddAe] s =
ALaE7] 98ted, NaCl3} NapySO, S WA 2 A}-g-3o] A

At F S A Estel o A3 Fig. 60 W
R el Adol ALE-3 Al A A e Bk
T uldH g7t Ao tha S-sksich A 10
T NaxSOs5 A ZARS-gE & wfjdAele] Z9-7F A

& R etk

A=

S I DA Ty

NaCl Na,SO,

NaCl Na,SO,
20

Wool [N

Acrylic
| bl ."Iu
(@) (©

Fig. 6. Effect of mordants on bacterial pigment dyed
multifiber fabrics.
(a) Control (b) Pre-mordanting treatment
(c) Post-mordanting treatment

Polyester
Polyamid
Bleached cotton

Diactate

(b)

oAl X<] B. subtilis,
P. aeruginosa, S. aureus®| Ut Tl A Eoz
S48l AEsG o A AR nAE A B
subtilisl T3] 2 mg, 4 mg W H-2] 3 S el
Atk

Table 1. Anti-microbial activity of the bacterial pigment
from Microbulbifer sp. PPB12

. Diameter of clear zone (mm)
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0.5 mg 1 mg 2 mg 4 mg
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B. subtilis 0 0 10 12
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