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Abstract —The interaction between berberine and tannin in aqueous solution was investigated
spectrophotometerically. The dyeing mechanism of silk fabrics (control and tannin treated silk fabrics)
with berberine was based on thermodynamic parameters obtained from equilibrium adsorption

experiments.

In adsorption spectra of aqueous solution of berberine and tannin mixture two isosbestic points (328
m, 35%m) were found and the mole fraction of reaction of components was 1:1. Initial dyeing rates
were increased and the diffusion of dve was more effective by tannin treatment. Without regard to
tannin treatment the adsorption isotherm of berberine was the langmuir type except high temperature,
80C. By tannin treatment the saturation dye uptake was increased, the increase of dye uptake
appeared to be a result of entropy change rather than enthalpy change.

All these results can be interpreted by the hydrophobic interaction between berberine and silk
treated with tannin and it is reasonable to conclude that not only the ionic force but also the
hydrophobic interaction contributes to the binding of berberine and tannin treated silk treated with

tannin.

Keywords : silk, berberine, tannin, adsorption, hydrophobic interaction

1Correspondjng author. Tel. © +82-51-510-2412; Fax. :
+82-BI-512-8175 ; e-mai | : scomimpark@hyowon.pusan.ac.kr

J. of the Korean Soc.

gk QA A A FH|E = o] FoEo] e¥Ew
Fo] FAAF ] & AYA|A] gz A M EE
oof it} ey Al AMgEE G5 uR
& AYAFEI £4 gonz ExAE o3
= 11 FHE FA7F oEH A =gelEE
S dlojor oz HHHZE2lF (skin contact
apparel) 2419 Be A o] gl oo w Epala
WFEo 2 o] g3r]dli= o go] Wrt. old o

of Dyers and Finishers, Vol. 14, No. 2(2002. 4) / 85



10 28

A4 PR duden Qagw

ot W7 e e

oo oY & 2 nQ |o B

o
ol

o]t}

mEbA] e AEARE 13 Mol A<
AL Y3te] 2] AxE 2 A9 NEE
slo] QAL 2AFe 2B chinese gallotnnin
(o] widelgln ) & FHT] A5 4
ko) g E A=Y dAEIEE I

l(l):/K

0
3
E

iy

oifit
lo

By
9
N
T
o
fol
Y
ofo
iv)

o,
o
=2
ol
p‘L
X,
N
%
g L
o, o

i
i
o,
T
rE mg o
_U‘il (o
O
0

o
N
e o
v

Aol o AP wadae
Ao g s A HvEdHY
%
A

AL G2l 1 MFEs} AgEe] o F @A
o] #ge) Qo] FFuh Fiko] gol@ 72 g

27 BozA Aol Zueke Ao Y2E
o ES olFel gyl diel BuE A
At Aol BolA S E404A Az
EE FON7E Aoz e
G e B R R
W] B FYE A Eat v R g
EREEEE L AEVEE
EEERELEEREED
A28 A9 AFHA 89

86 / MERENTEER 8148 F258(2002. 4)

No

4

Age ARES AHE3IHer Ag9
Table 12} Zow, w2Ao]f3]5F 15%
Na:CO; 10% owfe] EHoz B TAM 143t 3
A o 253 gAsle] ARSIt

Table 1. Characteristics of silk fabrics

: Yarn
Density .
Tabric | Weave (warp counts \?]e}i}zl\)t
xweft/5 ci |warp | weft | &M
silk plain 295195 | 50d | 65d | 6630
S WAL berberine FGHAE(E) )3

chinese gallotennin(M , =1701.23, Aldrich) & A]<f
a5 AHEla 1 ol9dle I AlkE AR

B

H-OR

‘f OH
CH-OR ﬁ
0 R:-C OH OH
CH-OR
?H-OR O—%IE OH
LI (0]
' (|7H OH
CH,-OR Chinese Gallo Tannin
o— CH;
Berberine

22 H=H218} BHHe| =3kA @A
W2 &7 ehde] E3gds

1Tol A 24X3F BH-eAIZAT. E5k-8-de] Ape] 7}

Al gF2HEH2 UV/VIS Spectrophotpmeters

ol-g3te] SF3HA .

23 etdxiz|

015% & F=gHol|lA] pH4, 70 Coll A 45%
2e) et v, 0075% EEsggdor 1z A

oo



=
2494 M

QAFel] vX= pHel JFS T ¢ )
A7) ARE 0152 25x107ml/ ¢ FEo 93
Lol (pH 3~9)llA] 60 C, &H] 1:500 2.2 117 &
Al A% g2l ALTE 2ARIAT

da&ET = Tdxe] 2 upxel 248 015
25%10™ml/ 2 5% A 60°C, pH 45, €8] 1:500
S 390% AdgT dNMTAES 98 &
9 ew2 W3lAA pH 45, 48] 150008 48
7F Gt
Gzt g4 Ay T d&F=E UV/VIS
Spectrophotometer o] 2l8le] S43F T2 AYFA
oz giksign,

o
i ol

Al

3.

2z W 1

31 d=s2lap ghde] =etH|

[}

2D Graph 1

0.9 1
<
0.6 1
0.3 1
0.0 T T T T
300 320 340 360 380 400
Wavelength (nm)
Fig. 1. Absorption spectra of 2.5X10*mol/ #

Berberine aqueous solution containing various
concentrations(mol/ ¢ ) of chinese gallotannin.
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Fig. 3. Adsorption amounts of Berberine for silk
fabrics at various pH.
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Table 2. The thermodynamic parameters of dyeing with Berberine on silk fabrics
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