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Abstract—To be dyed with cationic Berberine, the cotton fiber was modified with reactive anionic agent.
The Berberine, a natural cationic colorant of pure yellow, is the major component of Amur Cork tree extract
and also can be employed as a natural antimicrobial agent due to its characteristic of cationic quaternary
ammonium salt.

By LC/MS analysis, it became obvious that the Berberine was contained in Amur Cork tree extract as a
major color component. The adsorption of the Berberine on the cotton fabrics pretreated with the anionic
agent was greatly increased comparing to that of untreated fabric. Because the anionic agent was colorless, it
did not cause unintended color change of the dyeings. The dyed fabric with the Berberine has strong
antimicrobial activity showing 99.5% of reduction of bacteria against Staphylococcus aureus.
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Fig. 1. Chemical structure of Berberine.
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Fig. 2. Synthesis scheme of the anionic agent
and its reaction with cellulosic fibers.
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Fig. 3. HPLC analysis of the Amur Cork tree
extracts.
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Table 1. Fragmentation of Berberine in MS
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Fig. 9. The comparison of the effect of tannic
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AA : Anionic agent, TA : Tannic acid
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Table 3. The fastnesses of the cotton fabric dyed with Berberine after treated with anionic agent
Change Staining
Fastnesses to .
in color  Acetate Cotton  Nylon PET Acryl Wool
Washing 3~4 3 -4 3 4~5 4~5 2~3
o Acid 3~d 3 4 3 45 4 2~3
Perspiration .
Alkali 3~4 3 4 2~3 4~5 3~4 2~3
Dry cleaning 4~5 4~5 4~5 4~5 4~5 4~5 4~5
D Wet
Rubbing i
4 3
Concentration of active chlorine
Chlorinated
ormate 20mg 50mg 100mg
water
4~3 4~35 4
Light 1

Table 4. The antimicrobial activity of the cotton
fabrics dyed with Berberine after treatment with
the anionic agent

Antimicrobial activity to

Description Staphylococcus  Klebsiella
aureus pneumoniae
Percent redu.ction 99.5% 28.2%
of bacteria
Zone of inhibition 4mm Omm
E ofE so]Ee st 1 AR ofze) 3
2 o w2 g4 golesAL A
A3 w2 el oy gk AL o]F ) fATA
oA WzwHH e w93 A Ay
HshA7A etk Ao B 4 g B
o] Aol AR $2Aew 8] WA A
98 WAEE ko] FAAL WA 52 o] 3
3 QA Gne el WE 37 gk o2
HES}7] 98l edAk 10%, 30%, 50% owf® A2
AL, oA 0%z A H9AE, 2
2 ol A7) Aol MEsHe s 9 4F

o]

2

] Ao} AAE ZA st Table 2¢] Y
Table 291M% & 4= gl nuje} 7lo)
SHAIZ 2 21g Z$AAL0%) = v W7
o] Aot 719 2L SAAE Yz
F= 022 4] ol -3 xEel 23 M3

giee YeERds vk, shdae 2 A
(TA10%, TA30%, TAS0%)+= 1 %7}

ul

rlo 32,

o

fr

2

o ode [ oajn 1o
oL

o,
<o

P A4S Avlnd Felesis

A2 $ AT AHAALI0%-dyed)oll = oFF B2
ERE vehle i, date 2 A 4
gk Z-$(TA10%-dyed, TA30%-dyed, TA50%-dyed)]
T K/S7h ol AP okdE ety o
EQHFe] stz Ajde] oAl w glom,
2’9 b3k W3t AFow wol ofFE ZHNNE
we eSO 4 9lvh wep] Ak of
S3h= Alvige] wlel s 2 34
of o3k e el eA ARl F
Yk, 98] MAREAE fpiE
Table 32 Fol3AZ H2jst w3
ARew AR 49 4E AREE
olct. Ao} whe] A$ wEAlo] 34
o9 Ay FRARE AYFY 3F o
Yepttt s2jolgede] At 2Rt
oBA o % AHAE 54
whEat dagel ofd A

il

o4
-

¢

L
o
- g
£y

ft
o
T

a
tlo
Y E3 ¥

ol WOH o w -

o
NG
o
o nlo
&
o

£
02:’_,!:““1
o 2

B~

~5

ft
9
' 38

0.
fo
= o
A, i

E. o
EXo
= vlnA ¢

1o
I
re
o
b g
e
o
)
2
o
i3
2
;)‘.I_L
2

B

1. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 6(2003. 12) / 411



54 PR

HollME Aggt vle} o] 2wz 3}k
Z W 7he)S o AxYAE
2E 47 GRFIAS] FrgEAe 2ol a5
e Yeld Rew Azhso] A HAFl ¥=Z
oz dagk Alfe] dE4s AL o
HHH o2 u|AEo] A XYL Fo|2o® A E
oz FFAQ oFo]erle] n|E] FA7H
2= BN A& FAlol AlZubEe] QA
A T8 Az 22 Fo] AAHA oy
He Ao o= Qrp' ™Y, Table 40 EH,
Staphylococcus aureus®} Klebsiella pneumom’ae°ﬂ of
3l A S (percent reduction of bacteria)@} A|vA
Z)H)(Zone of inhibition)S £A}ZF 2} Kiebsiella
pneumoniae®) A= ol ofgl dwzbgwk
el o} Staphylococcus  aureus®]  tH3|A =
99.5%%) A& H 4amme] AlAAUE Y
ele] S48t S Yeld g &4 5 itk

ol o
stk e

ERER)

u
=
i
o
lo
. _1\'01‘,
-0,
o
38
fo ¢
i)
=)
E o
[ 5

=2

gjo ot Jo
N
;.\_T

ek w3 DA A BaA ol
A2 Mzel Ao o) $4uE I 4
slglon, & SojeaiAlel A9t Tkt o
2 9RAAS) s A WA deE

Staphylococeus aureus®| WA= 3 o8

< vepgick

1. D. 1. Hill, Is there a future for natural dyes, Rev.
Prog. Color., 27, 18~25(1997).

412 / @R LB e F154 F6%E(2003. 12)

2. H. I Kim and S. M. Park, A study on natural
dyeing(2) - Dyeing of modified cotton fabric
with Amur Cork tree, J. Korean Soc. Dyers &
Finishers, 13, 172~-179(2001).

3.H S Ie, Y. EE Eom and D. O. Eom,
Narrowbore  high
matography of berberine and palmatine in crude

performance liquid chro-
drugs and phamaceuticals with ion-pair extraction
using cobalt thiocyanate reagent, J. Pharm.
Biomed. Anal., 21, 59~63(1999).

4. K. I. Yong, I. H Kim and S. W. Nam, Anti-
bacterial and deodorization activities of cotton
fabrics dyed with Amur Cork tree extracts, J.
Korean Soc. Dyers & Finishers, 11, 9~15
(1999).

5.S. Y. Han and S. C. Choi, Antibacterial
characteristics of the extracts of yellow natural
dyes, J. Korean Soc. Dyers & Finishers, 12, 315
~322(2000).

6. A% AN EATL, “HAGRY oY
3 @ G4 HHY FYole AP, A
A, pp.569 —572(2000).

7. T. K. Kim, S. H. Yoon, Y. I. Lim, and Y. A.
Son, The synthesis of reactive dichloro-s-triazinyl
anionic agent for cellulose fibers and its
application, J. Korean Soc. Dyers & Finishers,
15, 294 ~300(2003).

8. F. W. McLafferty and F. Turecek, "Interpretation
of Mass Spectra, 4th edition”, University Science
Books, California, pp.64~65(1993).

9. V. Thomas, "The Physical Chemistry of Dyeing,
2nd edition”, Oliver and Boyd, London, p.117
(1954).

10, G4, ARG, ofels, <gRHFP, nYT
A}, pp.95~96(1998).

1L A, oY HeE A ZiA
§9 @ 2 gagel B o7, A%t

3+ A9 =, pp.30~34(1998).

122 W. H. Park and W. S. Ha, “Cellulosics:
Chemical, Biomedical and Material Aspects”,
Ellis Horwood, London, p.375(1993).

13. H. Seo, "Advances in Chitin and Chitosan”,
Elsevier Applied Science, New York, p.34(1992).



