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Abstract

This study measured dyeing properties under different dyeing conditions and levels
of antimicrobial activity when man-made fibers are dyed with gallnut, including rayon,
tencel, tencel blended fabric, soybean fiber, and nylon non-mordanted. The dye
up-take (K/S), color (L*a*b*), and color differences (AE) were measured with a
colorimeter, and the number of bacteria present in the dyed fabrics were determined
using Staphylococcus aureus and Klebsiella pneumonia as strains. The results are as
follows: First, the optimal dyeing conditions for man-made fibers dyed with gallnut
are 60 minutes of dyeing time and a 80°C dyeing temperature. Second, gallnut dye
is most effective on soybean fiber and then, in descending order of effectiveness, on
nylon, rayon, tencel, and tencel blended fabric. This means that dyeing properties of
nitrogen containing fibers are excellent when using gallnut. Third, all man-made fibers
are dyed brown with gallnut. This implies dyeing possibility of man-made fibers about
gallnut dye, so development and supply of natural dyed goods of man-made fibers
can be increased. Fourth, in all man-made fibers dyed with gallnut extract, both Staphy-
lococcus aureus and Klebsiella pneumonia show 99.9% reduction ratios of fungistasis,
which indicate antimicrobial activity. Therefore, safe, functional, man-made materials
can be developed to relieve symptoms from and treat patients with skin ailments.

Keywords: natural dyeing(F 9G4, dye up-take(F3ZH, color difference(243p),
antimicrobial activity( g4, gallnut( 2 HJ<H

I. Introduction
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S A I ZokollAE HAH Rl HIske]
29 AREEol F7HE L, QO FETt ofugt U
OJFol= JAxHR/7E ol ARl w2t o7 A=
ojuf =43 Z2 A7t A9 1L It 5 AP 7t
A Y 715 Ad AHAEY &&o] FUsfA L
AUtk oY HAHE= SRl weEtHs Fat, 47
59 B2 75 ¥ 59 oY A8 Uedl=
Aoz & A Ath(Hong, Jeon, Kim, & Jeon, 2005;
Hwang, 2009; Oh, Park, & Park, 2005; Park & Yoon,
2009). 1Y REo) Welddws AugT Quz
57t obd FEUAAE A8stel A4 o
WS FIA7ILAL shed, o] W FtdE Fo
7] A8l ARESlE SE5mEA Sl S5 4=l
ot &F AR QARG 2 oAk (Shin &
Chung, 2013).

QAxGY Fol Aol et etol ot e A4 A
E20A Hi{es A AEZE A W, vHRe &

Romw, g At &
G ARl FEet A
AR S &2 IsH 244 AU QlofA, A
o] slebd Al F54olu Aol FARE Ao
= &3A AthKim, 2009). EIF HPHF HAE
e AR FAEY, diFEe] dddaSol
AR S L2 E MR o B R, HAQE] o
3 AAEEZ 71U 5 Qlvh AEH R HAGEs
F2 HAHRol gM=] o, HF AdxdFol
ATt AF7F A=EHAS. AR ol i HA

ol
-

N

AR HEE4HR, AUEAULAE SR 5
Aol sludA g 9 FetAdol gt AH(Oh
1, 2005)7} 9low, A&} tim=dfol £ =
229 Q94 L ABHS BUD AF0eon &
Park, 2013; Joen & Park, 2009, 2010) Ai}-= E5}0]
Q429 HALUHo] S 4T BAYT 7|5
dol A= Bt wEbA At Aol Feole
AxHHo YN AL oA & ek
QEfARE o]-&7F FA ol wRt A= iR
A go] et AH(Chu, 1998)2F QujRto] 2%t 3]

- USl', o
o o

€

o

AAYG FMo| B3t AE(Shin, Kim, & Cho, 2005)
ol 3lom, ¥, up, Ax}p 22 AAHFeS] 944
< ERE Zo] tiFEo|th QuiRt Hmof et 7]

L e

- urg 107

A0 T3t APATLE B, Qo FE2EZ A
= o FHESS ERF ol FHAEE UL, 1A
SR 4-5FOR $4TI%EES U 4 Uck(ong
et al., 2005, Hwang, 2009; Park, 2008). 181} X%
AAHGE ol&ston, 2o Wol AHEEE <
ZAdol gt 84 9 7 B A wEet

&% 5 ek

deh 2 QAToNE AWATE Folol A
2 24 tAAE 24 guE duZo] FaHe
A

Holn, A7} 2225 QujS Mesto] Al
3o] Yaz Heista] AAAEo] THOE QX9
ek AN S LotRE A} stk X%
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L BHoge PR s, ool A2
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II. Experiment

1. Materials

1) Test fabrics

2 AYo] AMgg AR AE] U=Ql JARXER(F
ARt A= T 5TFEA, AFAIEAHA L
ol Al I35 AP HEZMIE 100% Nylon, 100% Rayon
A2}, A" A0A AlFgE 100% Tenceld} 60/40%
Tencel/Modal ZH& 0]-8-5}9 01, u]SofA A3t
100% HF=HRE AHESHIH

i L CRENG
A 571 Slstol YRA71E olgste] 1470l B
A3te] ALgIIgOR, QS Ay Hol WA 3
FEAHS sho] WA 94 Folt AP B
23 AATHE Defste] FFEOR o] FolAl o)
GAE A erslh 2% Az e A A

N
=

g g9 EAL2 (Table 1)¥} 2t}

2) Natural dyes
A= AN ARt S=4 xR At
g Akl AHgSHoI
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<Table 1> Characteristics of the test fabrics
Fiber Fiber Fiber content Fabric Density (warpxweft/5cm) Weight
classification (%) construction or gauge (G) (g/m?)
Synthetic Nylon 100 Plain woven 68%68 56
Rayon 100 Plain woven 45%56 75
Regenerated Tencel 100 Plain woven 96x80 130
cellulose
Tencel+modal 60+40 Plain woven 115x71 115
Regenerated protein Soybean 100 Plain knitted 14G 140

2. Experimental methods

1) Dye extraction

w2l F&5 fl, 2HiA 100g0] S/ ILE
ARgSEe] 95T o ollA 1A% &9t 4T 2ret
ARIIA FZ 3k ol ool AAFE U 5
< 18fsto] Fole St &5 H3Sto] 2T dH|
7F 50:10] H=& A5

2) Dyeing method
=3 JAE 84] 50:12 sto], LR 40T,
60T, 80T, 100T oA, EF FMAIZIEZ 30, 45,
60, 903t 5EF2 XM F ARE 22 AMSHY
o oldl Aol AAFE S 52 LTSt Hol
= 1l &2 E35to] HF |7 50:10] HEE
FrAskAT

3) Dye up-take measurement

uE 2| AZFL 245 F8f Color-Eye
(Mcbeth 3000)& AR&sII oM, AR 7] JAFE A
S5aPgol A BH BHARES S50l KiISgE AbE
Sh, 7920 QAYEHYMSE)0R Bt

4) Color and color difference measurement

A= A7 M =A3517] Y5t Color-Eye
(Macbeth 3000) ©]85}0] L, a*, b Zrat MK 4
E)S =35tk

5) Antimicrobial activity determination
AES QHjR} FEE 50.0% o.w.f5 AMESto] £
H 50 : 1 27A0= AZHE 2=do] wat GAg &

AR QiR 2EE7 JMTt B

29 ¢34

£ Yot 7] 93} KS K 0693(Korean Agency for Tech-
nology and Standards, 2011)#0] 2]ASto] FAdS

AI19et.

ol AT FHE FAFA FUL=Y

T-at(Staphylococcu saureus)d; B|Ha(Klebsiella pneu-

moniae) 5

o) BE HAL(%)S

v o] o8] 4@e AASHEL Agel
FaAA7} 54 e gz

of Azl 1841%k0] At FO| Yot Ael APH
of 1847 £ B4 HTA Fage g 4

o2

o ootk FRY SEL P4

EEATFO] H9 1.9x10°0.2 31T, HPFL 2.1x
10°0.2 stHTh.

Bacteriostatic ratio(%) = (Mb—Mc)/Mcx100

Mb = The number of bacteria recovered from the

inoculated control specimen incubated for

18 hours

Mc = The number of bacteria recovered from the

inoculated treated test specimen incubated

for 18hours

lll. Results and Discussion

1. Dye up-take on man-made fibers dyed with

gallnut by dyeing conditions

1) Dyeing time

QU BRS 2EER GAAZ] BE gu
B} AU A2 AXF (KSR (Fig. )3 2
o} euld 2222 AT BE Y2 delo]
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(Joen & Park, 2009; Oh et al., 2005). 181} & o],
gd, dded, ydE AR9 A9 Akt ot o
2k 5747 mlu)ge] vhefl, iR A9 Afole
=

oA AAAZe] mhE AT SUHE EAoH,

(c) Dyeing temp. 80T

(d) Dyeing temp. 100T

<Fig. 1> Dyeing property of man-made fibers dyed with gallnut by dyeing time

3] QAMAIZE R AZero] WA Z7helkt

7k, o% eksiA sl 9020l H]

o -2k S

01 o=

UehQIT). T Ho EAIRE 90RO, 2
QAUAIZHE 60RO wrekey,

2) Dyeing temperature

(Fig. 2)&= M=o TE A2F #akE Uerd
Aoltt. tiFA . oL, dA, dAder, 4AdEH
foll olA RE He7t 2wt Skl ket 2
o] Z7lelth MEZ QA 489l o, gl =l
Qe A9 A9, Lxol I G A9 WA
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(d) Dyeing time 90min.

<Fig. 2> Dyeing property of man-made fibers dyed with Gallnut by dyeing temperature
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27 Aedrzo
e th(Kim, 2009).

ito] golsizly] Wz A

3) Man-made fiber type

(Fig. 3)& 2% A2 uixt A=l Higt &
e k] 98, 24 FuzAL FULE 100C,
QAT 0ROl A QAE 7 ARHFO] R
& ekl it SHiRh e A T 415
ARl =2 sk E 2ol v ooyt 2
ol T AP AERLA HRoAe AT
we @zeke BT ol AW Bl 487t A4
AEZ QA Afol Hlste] FAF](-OH)ERE oY
2}, Qul Ao} aeko] Ze YAigel o]
(=NH)%} 7t2E47](~COOH)7} gl B/4= ] 3
7] IIHU oz Aﬂﬂ-ﬂq_
Noh and Lee(2014)9] ATLof A, o
grafel ouR A HAYRS GRS
Ud249/5)2] ol 7] (peptide”]&] -CONH— X
7191 NHoh Qi A0 FAEA T
Aol olg Zadsel] slolgck stk

g5 A= 22~55%2] ofv|li=4k(18-20%
e okl e, £3] kst 24l B
S AREHS O Rkl QlojA 3R9) sl
ol Sl gHA o, AFoA= &% Aw=
o] €% 11 JTH(Oh et al., 2005). EF AAAHo] T
9 JUE 499 49 A Aol 24 dept
7] w 2ol /gd-Roll et HAd=ze] A/l 7
o et anE UEsith

5\_}61_‘:}_0] o1z

4 12 rlo n

2] rJ.'L

=

2, Color and color difference of man-made fibers
dyed with gallnut
(Table 2)%} (Fig. 4)= Qujz} FMo] Xt F=}=k
Uehd AL 10009 GAAIZE 9080] X ]
A Lratb* kg 2ot FHAE ek
Aot} TS X-riteAF9] color I-control AZE o]E
olgate] ZHATY LA (Lra*b* FHE FHLE]
olu|x Mo A@stct 1 Ak, QAR Fojg
GE BE RPN 24 M4 teicks
AL e 2= 9t}

Qujze] Fupgel Tt
2005)014 WA A

r.?h fifo

>

(Hong et al,
719] @Ao]

o;L:
e
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<Fig. 3> Dyeing property of man-made fibers dyed
with gallnut at 100 C for 90 min.

<Table 2> Color and color difference of man-made
fibers dyed with gallnut at 100C for 90min.

Man- Color Color Image
made difference | of dyed
fiber L* | a* | b* | (4B fabric

Soybean |43.71 | 11.11|23.50| 37.44

Nylon |[66.76 | 3.75|19.74| 24.21

Rayon |80.25| 2.07|12.59 4.79

Tencel |80.24| 2.16 | 14.01 4.16

Tencel

blended 81.20 | 1.77|13.43 5.46

Yellow(+b)

a0 ‘ Soybean

I Nylon

A Rayon

@ Tencel

w,:’ Jc Tencel blended

Green(: f } | t | t Red(+a)

Blue(-b)

<Fig. 4> Color coordinate of man-made fibers dyed
with gallnut at 100C for 90min.
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At AA AR F 2AS UEhde], & Aot A
o ANE AU

o A AFo] ML Skl AlibA ] ofsh
A2 M AE)E (Table 2)°] YR ATt (Table 2)
oA Hi= upe} Zo], AAGE F ARHRY dF
Aot Y2450l M7 A 27t
< & 5 Atk o] A F Aol R-E oful7|eke]
A AYE HEOZ WFHETHNoh & Lee, 2014).

l

©

3. Antimicrobial activity of man-made fibers dyed
with gallnut

(Table 3)& QA FEE2 4 TS HE
W, FAL5E 100C 2 GHATE 9004 JATE 2
2 Tt Al AE YERd Aot eEfA; &

58 g BE ARAHROIA ST
o BFOA 99.9%2] HutAES UER QLT

webA QuiR; s HAFAARA 1 FHE
T e AS € 5 Aok AP AF-S(Hong et al,
2005; Hwang, 2009; Oh et al., 2005; Park & Yoon,
2009) oA AAAQ Ft/de 2L U= HAFA
© AHH R WA ok, i WAAE AHESt
b2 wgAoel ot F+tdS 2 de=d, v
QA= WFAglolE QujAA R AA| AL £
e et 2 Q7] e, A8 4% %
AFeA = A 9] o]-go] FH&3| 7Fsstrtal o
53] (Table 3)°|4 Hi= B} o], mj9 2 2}

S

(

&1

=)

it

e

<Table 3> Antimicrobial activity of man-made fibers
dyed with gallnut at 100 T for 90 min.

Dye- Bacteria
Fiber uptake Staphylococus Klebsiella
K/S) aureus (%) | pneumoniae (%)
Soybean | 11.21 99.9 99.9
Nylon 223 99.9 99.9
Rayon 0.61 99.9 99.9
Tencel 0.62 99.9 99.9
bTIZEZ:ld 0.52 99.9 99.9

F EAROl die HAd=m eujxte] Fuid I H Pt

wAgolT

FS vehd A A2 =2 Ha(Hlol, |, '
HelA = o3t IS B, d2HF St

S ER DI R i CE i

rlot

IV. Conclusion and Suggestion

247 Aol Foless flofuat £ AtolA
= A AAQA uiAre] Tl AAEE FA 2
T A=Al ot 98 S4& dorr] A8, &
AMZAFBARE, FAZE)] w2 A B ety
& SAst9len, I A uds Sotf ot
&2 dEe A0+

L eujzte] Qlzdf S79 Ao A 94x
AL A0 90E0] 1, FALT= 100T O, A
ARl 9 AR 52 1T [ 44 a4=4d
2 FHARE 602011, FMLEE 80T R AlRHET.

2. iz o] A9, APHAHFA ofiFA
frofl tiet dAgo] Al fstial, e R Y
LEAR, ol 9, 4T i o= e
. ©] ol A4/8(~CONH—, —NH,) &

L o

- T
% ARl 9ol Srstthe Ao WHH L,
3. QuAe] ARG A4 AL TfIRE A8
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4. 519G FUEE Folo] QMR GuE BE
AxHRONA B3] 19 e Pk 1el A
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