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Min Choi, Dong 11 Yoo' and Younsook Shin'

Department of Clothing & Textiles, Chonnam National University
IDepartment of Polymer & Fiber System Engineering, Chonnam National University

(Received: February 8, 2012/Revised: March 5, 2012/Accepted: March 13, 2012)

Abstract: In this work, colorants extraction process from gromwell was studied for making powder form of colorants by
solving the high viscosity problem of gromwell extracts. In order to do that, sugar extracted together with colorants must be
pre-extracted. For sugar decomposition, gromwell roots were pretreated with various enzyme solutions. The total sugar content
of pre-extract with enzyme solution was measured. Accordingly, the effects of enzyme type and pretreatment condition on sugar
decomposition were investigated to find appropriate enzyme(amylase, hemicellulase, pectinase) and enzyme activity
(100~1000unit), pre-extracted time(3~24hr). Color characteristics and dye uptake of dyed fabrics were evaluated. Gromwell
colorants were assessed for their potential antimicrobial activities, which possibly expand their end use as functional pigments.
The efficiency of removing sugar was increased in the order of hemicellulase, pectinase, amylase, H,O. Gromwell colorants
powder yield was in the range of 4.4% to 9.8% depending on pretreatment enzyme. Gromwell colorants produced RP color on
the silk and wool fabrics with good dye uptake. Antimicrobial activity of gromwell colorants will greatly increase its potentiality

for applying as functional natural colorants in the future.
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Table 2. The color of solvent after pretreatment and the color change by phenol—sulfuric acid method
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Fig. 1. Visible absorption spectra of phenol—sulfuric acid method experiments according to the time
change amylase; (a) Enzyme activity 500unit, (b) Enzyme activity 1000unit.
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Fig. 2. Visible absorption spectra of phenol—sulfuric acid method experiments according to the time
change pectinase; (a) Enzyme activity 500unit, (b) Enzyme activity 1000unit.

-

1000unitd ] 3A]7HE 0.18, 6A|7HE 0.27, 12A]7k
L 043, 24X 7S 0.522, H]S%F Ao g2 t}o)

SEHA ATl RAIIAA = WE2A T

Zo| AYPETIr} o] 24A7F 2AFAN = T

o] 23 EHE ALeE UENH o= A &
2 AHEE "E oAl 12A7F o] A A

FE A 2 ¥ FA = A €&+
Aok 22 A AZHA FAE Apolof met g
F& a5 Hus) & 29, FEs 2E 24
oA Bl Ayt YEbd A g Hop dHELo}
A= A% 500unitx AHESH= Aol HPE AL
Z Atz ¥}

AX2 a4z udEelAE E4% 100unit(a)
I} 300unit(b), 500unit(c), 1000unit(d)S AF-&3le] &
2 & F& a3 Fig 33 Aok JARAZE A
wat S =L 100unitd ] 3AI7HS 0.14, 6A]7FS
0.19, 12A17+2 0.37, 24A|7H2 0.440]3, 300unitd
o 3A)ZHE 0.21, 6A1 7 0.35, 12X 7FE 0.47, 244]
ZFe 0.61, 500unitd W 3A]7FS 0.24, 6A17HS 0.36,

030 oft B Al v A

12A17FS 0.51, 24A17F2 0.80] 3, 1000unitd w 3
AZEZ 0.5, 6A1Z1TF 124172 22 312 0.58, 244
He 0882 BE XANA HAAAZte] AojALE
3 5 517t S AL ¢ S+ AUtk

AA AT S W ST Zfolof @E T F&
Aol i3] AwEd, 1247+Y w FHE 100 unit
2 037, 300unitE 047, 500unit 0.51, 1000unit-&
0.580]3, 24A17+ w] A= 100unitS 0.4, 300unit
2 0.61, 500unit2 0.80, 1000unitL 0.882 HA
AE7t S/HE4E g & 5237 goldte
< & A EARFHoR FujdEolAE
A BaR2 AN H9 A AR A (244]7D),
a9 FY=EE EA(1000unit) H7gste] AHE-SHH
g FEo a3Ed AL & 5 AN
Fig. 4= AAE A 25 AHSSHA &
Fo| Az2E HABEA AIZE A3t et FEE

ZAPd

38 ek Ffolct. 5

2 i

K

ot foi

[o]
JAzbe] WE FHE &
ATHe 3AZHS 017, 6AIZFS 026, 124K 045,
UNZE 0442, AZko] ZAhE whet FHET

Textile Coloration and Finishing, Vol. 24, No. 1



X D A
[22 1 5 81 - R - dEx
10
3nr
ehr
084 e 12hr
——e— 24nr
B
< o064
[
o
c
8
£ 044
04 4
3 /NAQ3T
< / 7 \
N
7 \
A A
02 e 019 \

Wavelength(nm)

(a)
10
3hr
0.80 6hr
08 - A 12hr
\ ——— 20hr
. /
3 / \
%— 06 j \
] 051 |
P
s N |
5 \
2 047 7 Joss )\
< - / vy

T T T T T
400 450 500 550 600 650 700

Wavelength(nm)
(©

Fig. 3. Visible absorption spectra of phenol

change hemicellulase; Enzyme activity; 100unit(a),

3hr
0.6 6hr
—————— 12hr
— = 24hr
— 0(.\44
2 A
% 0.4 4 /04§\
g o /
5 A
s =l Vi \\
) S
g ~ 0.26 \
k-]
< \
0.2 1 0.17 \

UMy
it~ ?‘"“ eyt 2]

0.0 T T T T T
400 450 500 550 600 650 700

Wavelength(nm)

Fig. 4. Visible absorption spectra of phenol—sulfuric
acid method experiments according to the time

change H20.

Z7pekeh. 28g 1243F o] FREE AR Ao
st FHETL FAEA g Ae® o
g 220 o o] WY ¢ Ao ek
AY A3 54T AL gL TR A2S
AAANA AAE stoe Fo] FEHE AL &
& 99k

Bt=ZGMIIZEISIX] K 243 M 1=

3hr
6hr
o84 | === 12hr
——— 24hr

Absorbance(AU)

Wavelength(nm)

(b)

~ — 3hr
/ \ 6hr
o84 ;v e 12hr
— — — 24nr

Absorbance(AU)

T T T T T
400 450 500 550 600 650 700

Wavelength(nm)

(d)
—sulfuric acid method experiments according to the time
300unit(b), 500unit(c), 1000unit(d).

3.2 M2 3N F=E & S
Table 32 AA A F7, BHE, HXAZk ot

3 % TFL Ul ol AAIAR AL
849 £2R(EAZAE 1000unit, 24X 7Hof wh
% 9 gL ofmeiold] 94% HElLolA) 104%,
oA ETtobA] 17.6%=2 UEbgth £ AT A
| QIS AN B F Gold ¥ 22
o & @ Wl FAAL, Hho BHET &
ofArE 2 T FFol %—7@ Ag skt
207 FRAWE 8o AAAT THANE
ool 2EEI, UATHE A A F
SO 89%R q.E].u-q.

2 A9 A Al ¥ 2HE T,
Z& 2£71(1000unit, 24/\]7})0}01]7\1 S u] A EtotA],
HEyolA], ofdetold], SR wl® T FE
E#’ﬂ"lﬁi‘:} A HAAY 20 HAAY 5

s uet zol7h glgich WAl e 40T,
QHHI 1209 2914 ofeefolAst sl aEetol
= AT 1000unit, BEVolAl= AT 500unit
2 2427 Aejate Aol VY mHAQ Aoz 1
Ehute



22 MEE s ®Xel =8 o723 |

Table 3. Comparison of total sugar components(%) determinead by phenol—sulfuric acid method depending on

enzyme type pretreatment solvent

. Amylase Pectinase Hemicellulase
Time (unit) (unit) (unit) H,0
hour
( ) 500 1000 500 1000 100 300 500 1000
3 3.18 3.48 2.19 353 2.87 4.26 7.15 10.07 35
6 3.50 4.72 4.19 545 3.72 6.96 8.23 11.65 53
12 4.84 5.55 8.85 8.67 7.35 9.42 10.17 11.66 9.0
24 7.03 9.40 10.29 10.36 8.09 12.23 16.00 17.59 8.9
Table 4. Yield of gromwell colorants powder of pretreatment process by different enzyme
Enzyme HO Amylase Hemicellulase Pectinase
Yield(%) 5.0 5.9 4.4 9.8
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Fig. 5. Visible absorption spectra of gromwell colorants
powder with enzyme pretreatment.
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Table 5. Effect of pretreatment enzyme on dyed color

Enzyme Fabric K/S HV/C L* a* b* AE
Amylase 7.58 3.9RP 3.1/2.9 32.04 12.29 -3.64 62.21
Hemicellulase Silk 7.63 3.5RP 3.1/2.8 31.50 11.73 -3.92 62.65
Pectinase (540nm) 8.41 4.1RP 3.0/2.9 30.62 12.27 -3.56 63.58
H,O 7.29 5.1RP 3.2/3.0 32.75 12.80 247 62.02
Amylase 22,6 4.5RP 1.7/1.2 17.88 5.07 2.14 68.26
Hemicellulase Wool 23.16 4.9RP 1.7/1.2 17.38 5.11 2.06 68.75
Pectinase (560nm) 23.05 52RP 1.7/12 17.47 504 2.01 68.66
H,O 18.47 3.6RP 1.9/1.4 20.01 5.66 2.52 65.41

(0.5% o.w.b, 80°C, 60min, 1:50, pH 7)

(a) Amylase (b) Hemicellulase (c) Pectinase (d) H,O
Fig. 6. Antibacterial activity depending on Gromwell colorants concentration.
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