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Functionary mechanism between inclusion complex of titan yellow
with y-cyclodextrin and herring sperm DNA
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ZHAO Xue-quan', LIU Sheng-nan', DAI Ya-tang', DONG Fa-qin', DING Li-sheng’

(1. School of Materials Science and Engineering, Southwest University of Science and Technology,
Mianyang 621010, China;
2. Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: Under the condition of physiological environment pH 7.4, the binding ratio n,.cp:nry=1:1 and binding constant
K= 495.23 L/mol were confirmed by mole ratio method and linear method. NR was used as molecule probe, and the
interaction between y-CD-TY and herring-sperm DNA was studied by UV spectra, fluorescence spectra, electrochemistry,
thermodynamic method and viscosity method, etc. A series of thermodynamic functions such as ArGg =-2.82x10* J/mol,
A H®=5.67X10* J/mol, A _S©=284.78 J/(mol-K) were obtained, and A S® is the primary driven power of this
interaction, the binding ratio is #,.cp.ry:ipna=6:1, the binding constants are K%&IS k=112X 10° L/mol, K3®10A151<:
2.72X10° L/mol. The interaction mode between y-CD-TY and herring-sperm DNA is a mixed binding, consisting of
partly intercalation and dis-intercalation.
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H,C

(@

l 1 1
300 350 400 450

%00 350 400 450
A/nm
cry=1.00X 107 mol/L
(a) 1—¢,.cp=0; 2—¢,.cp=0.50 X 10~ mol/L;
3—¢,.cp=1.00X 10 mol/L; 4—c,.cp=1.50 X 10 mol/L;
5—¢,.cp=2.00X 10 mol/L
(b) 1—¢,.cp=0; 2—¢,.cp=1.00X 10 mol/L;
3—¢,.cp=2.00X 10 mol/L; 4—c,.cp=3.00X 10~ mol/L;
5—¢;.cp=4.00X 10 mol/L
2 y-CD 2 TY Bk eg %ok
Fig.2 Effects of y-CD on absorption spectra of TY
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Fig.3 Mole ratio plots of TY-y-CD at 412 nm

1/A4 = 1(AgA) = [1(aK)] (Ve co)H(1a)yery

A Ao Fl A 735024 y-CD AFAERIAELE IR I
JEE s o WHEEG e N v-CD HIRIEZ; K ABE
WL

Ik, 5 EL Vey.cp 0 /A4 FEBRI N E L, R,
B 1 BEY. HE 4 W), Vecp 5 1/A4 &
PR, £Wy-CD 5 TY B 11 B45W. LR
FE 4 THAAF R 5 58 K= 495.23 L/mol.

120

100 »=6234x+3.0873
R2=0.9988

80~

60 -

1/A4

40t

20

0 0.4 0.8 1.2 1.6 2.0
c;lep/(10* Lomol™)
ery=1.00X10"> mol/L
El4 y-CD-TY #3454k th 2,405 nm)
Fig.4 Double reciprocal curve of y-CD-TY



370 RS2 (1A R B RR)

o5 40 4

22 BEY5 DNA MHEEER
22.1 BT IRk

] y-CD-TY AW 45 507 I DNA %
34 y-CD-TY 5 DNA A RWEAM G . it S0 &
L, BB DNA SRAE KA 400~800 nm [ 7] L X
WGE A 0, {H4 DNA JIAF] y-CD-TY ¥l )i,
Hf A3 y-CD-TY [IWIESEAE 350~500 nm i [ YA I
Az . ISR, WA DNA Z A
Je R AT RO BN A IR, AR T Hid .
FRAESCHRARE Y, 2Ny F LU AN T 45 AT DNA
RURBTHERR LR 2 TR, RSO 1% 26 I HH 93 €0 2550V
NG UAER T 4 AT DNA I, ROkl
BN . K, y-CD-TY 5 DNA 2 [AlffdE—
EMFBEAER . A TP sihrtas% S5 DNA
VERT, Bt R LEEEAE 410 nm ARAEEI(K 5)E R E
W5 DNA M4 & W: ncpryinona=6:1 o A4
Lambert-Beer E4f:

A=¢bc,
EEY)-DNA BRI R AL
&= A/(bc)=2.53x10° L/(mol-cm).

0.44

043+

= 0421

041+

0.40 - '
0 0.05

O.IIO O.IIS O.IZ{} 0,I25 0.’30
CDNA/CycDTY
¢y.cpry=1.00X 10" mol/L
5 k¥ 410 nm B DNA-y-CD-TY &4k 1k
Fig.5 Molar ratio plots of DNA-y-CD-TY at 410 nm
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Fig.7 Effects of absorption spectra of DNA on NR
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Fig.8 Effects of absorption spectra of y-CD-TY on DNA-NR
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Curve cy-CD-TY/ et K/
Scatchard : _
No. CDNA catchard J; fI (LmoL 1)

1 0 1/c=5.46X10"-4.78X10°7 4.78X10° 0.114
2 200 r/c=4.73X10"-4.87X10% 4.87X10° 0.097
3 400 #/c=2.04X10*-1.86X10° 2.04X10* 0.110
4 6.00 r/c=2.61X10"-1.82X10% 2.61X10* 0.143
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