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On the interaction of 1,4 ,7-triazacyclononan -Co( ][ )

with bovine serum albumin

QI Juan, WANG Wen-Wen, LIU Fan
(College of Chemstry, Leshan Normal University, Leshan 614004, China)

Abstract: The interaction of 1,4,7-Triazacyclononan -Co( [ ) (Cyclen-Co( [[ )) with bovine serum albumin
(BSA) has been investigated by fluorescence method. The results show that the Cyclen-Co( Il ) strongly
quenched fluorescence of BSA. It was proved that the fluorescence quenching mechanism belonged to the
static quenching by Stern-Volmer equation. According to Lineweaver-Burk equation and thermodynamics e-
quation, the binding constants, binding sates and thermodynamics parameters were obtained at different
temperatures in the aqueous solution and in the solutions of Brij35,CTAB,SDS. The hydrophobic interac-
tion forces played a main role in the binding of Cyclen-Co( [[ ) with BSA.
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Fig.1 Influence of 1,4,7—Triazacyclononan-Co( [[ )
on fluorescence intensities of BSA at 303K in
aqueous solutions
([BSA]=2.50X10" mol. L™ ,pH=7.00
[ 1,4,7—Triazacyclononan —Co([[) ]=0,3.
3,6.7,10.0,13.3,16.7,20.0,23.3,26.7 (X
10 " mol. L™1) (303K)
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Fig.2 Influence of 1,4,7—Triazacyclononan-Co( [[ )
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on fluorescence intensities of BSA at 303K in
the solutions of micell

[BSA]=2.50X10 *mol. L', pH=7. 00,
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Tab.1 Dynamic quenching constants and scattering collision quenching rate

constants of 1,4,7-Triazacyclononan -Co( [[ ) with BSA in aqueous solution

298K 308K 315K
pH
Ksv (X10%) K, (x10') Ksv (X10%) K, (X101 Ksy (X10%) K (X10')
6.50 2.82 2.82 2.19 2.19 2.23 2.23
7.00 1. 85 1. 85 1.75 1.75 2.25 2.25
7.50 2.51 2.51 2.11 2.11 2.08 2.08
8.50 2.39 2.39 1.98 1.98 2.68 2.68
9.00 2.62 2.62 2.44 2. 44 3.09 3.09
conditions; [1,4,7—Triazacyclononan —Co([[)]= 0, 3.3,6.7,10.0,13.3, 16.7,20.0,23.3,26.7 (X10 mol/L), [BSA]=2.50X
10~ ¢ (mol/L)
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Fig.3 Double logarithm curve of 1,4,7— Triazacy—
clononan —Co( ][ ) with BSA in the aqueous
solutions at 315K
( [BSA]=2.50X10 *mol/L)
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Fig. 4 Double logarithm curve of 1,4,7— Triazacy—
clononan —Co ([l ) with BSA in the micells
solutions at 308K
[BSA]=2.50X10 “mol. L' ,pH=7.00)
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Tab. 2 Binding numbers, binding constants and thermodynamic parameters of 1,4,7 —Triazacyclononan —Co( [[ ) with BSA

in aqueous solutions

T/K pH n nK, —AG/K]J/mol AH/KJ /mol TAS/KJ/mol
298 0.95 7.49 18. 56 35.81 54.37
308 6.50 1. 06 8.13 20. 82 56. 63
315 1.07 8.27 21.64 57.45
298 1. 08 8.10 20.07 22.49 42.56
308 7.00 1.13 8.39 21.48 43.97
315 1. 10 8.59 22.56 45.05
298 1. 08 8. 49 21.03 17.90 38.93
308 7.50 1.13 8.68 22.23 40.13
315 1.16 8. 88 23.26 41.16
298 1.11 8.61 21.33 35.35 56. 68
308 8.50 1. 20 9.17 23.48 58. 83
315 1.19 9.38 24.56 59. 91
298 1.12 8. 85 21.93 55.09 77.02
308 9. 00 1.23 9. 64 24.68 79.77
315 1. 26 10. 05 26.32 81.41

conditions: [1,4,7— Triazacyclononan —Co([[) J= 0, 3.3,6.7,10.0,13.3, 16.7,20.0,23.3,26.7 (X10 °mol/L), [BSAJ=2.50%

105 (mol/L)

L4, 7— =R R EREEH CID A LG H &
45 &% 5 K, fE 1. 12X10° ~2, 31 10" Z[i],
WO 22 8] A7 B 5R 1 AE . Co® ' i 25 L3l )
PLEERZ 1,47 — ZH B E e ny 3 A AR T 1R

XiF HL I R 8 o7 6 17 Co® " A R By 28 B IE A ]
PAHESZ AR 0 & R g O 80N i1/ 900 i 5
T RCECA B TR AR 1,4, 7 — =R T o & &
QIREIES IRERSF: dSEEEg ik ¥: o8



%24

A, . 14, T ZRE2RERA4EF LFOFaMAREER

401

R4 AN ()3 BE N AR A R 0 45 6 5 B0eT L it
BEBHRSESH 14,7 S AL T a4
CIDFAME A EASEGENAG AH AS 1Y
TR R 2 PR,

X PR/ F 9 5T 5 000 H A A T
KA K AE ] 1. Van der Waals, & 8, % i 5]
71. Ross 55 SE5 W0 T W /Ny 5 AW K or 1 45
B IER I A AH>0, AS>0
BiAKAVE 15 AS<<0, ANH<0 g % 5 F 3 4K 5
AH<0,AS>0 Jig5] Jy. N 2 7l W, AG<0,
AS>0,H I 1,4,7— =F & H TR A4 CID A4
M¥E HE S A 52— B i AR B8 55
B H R MAH>0,AS>0,1,4,7— =& 2K
Toe A4 CIDD R A= 1E 118 A S5 A rT DOA Sk
43y F 18] 3 B R BN Bk AR .

3.4 REFEUEFRREESR 1,4,7-=ZRERE
REHE(1)MENFAEANER

S TH I PR R B ARS8 Ao R RO | SRy B Mk K
VL GO PR R A5 AR AP O 5 e Ak 2 S g
P HEAT I BB R 5 20 i RS A 25 4 b AT — o A
Rl ab B R BEAE A FR A2 B b B4l A W 2 A Ak

P XS 1.4,7— = 2028 50 T 0 & 46 CIDD F A 1w
P A 7 0 T 9% A ) e o i A Y AR AR AT
TV FEREGERE W AR 1,4,7 - =
KA T Be A4 CID A1 2R 1L VE A& E 7 A 80
B 42 A& 4) (r=0. 9950) , 55 I o I W R K %5
R RN E RS e S R 8 S WA= 2 €1
AH—Em . X T CTAB 1 Brij3s B o i T3
Je 8 Ve 8 AR e A I AR A T R R L (AR
2 THT I M 0 e AR i B AL T AR LT AR Y O
FRAMRRIE BT 1.4.7 AR Thd
Bl CID A= 1LY R IS5 6 30T 454 5 80
SEAA A S T R (N 3). T AT SDS R
g, HRB I B A IE BT A 1.4, 7 — =R 2 3 T b
BN CIDBC A W o ol sy 38 v B 386 K, O mT B AR
HEE AR NI AR A2 U E S A 7E SDS IR
WM 1,4,7— =R TR &4 CIDD M4 i
ARG BEOKIE R R R, K 2.3 7]
Woo1,4,7— = /WA T e A4k CID F 4 g A&
F S5 G #f & — H eI B R 2 3 43
T IE A ) R B K AE ).

x3 RERBBRP L4, T-ZEEZREIREH(1)AFNEEEANEAEH EENABRANEEY

Tab. 3

in the solutions of micells

Binding numbers, binding constants and thermodynamic parameters of 1.,4,7— Triazacyclononan —Co( ]| ) with BSA

T/K n nK, —AG/K]/mol AH/KJ/mol TAS/KJ/mol
H20 298 1.08 8.10 20.07 22.49 42.56
308 1.13 8.39 21.48 43.97
CTAB 298 0. 88 6.75 16. 72 57.99 74.62
308 1. 04 7.51 19. 23 77.22
SDS 298 1. 08 8.49 21.03 22.13 43.16
308 1.12 8.78 22.48 44,61
Brij35 298 0. 96 7.10 17.59 59.52 77.11
308 1. 04 7.88 20.18 79.70

conditions: [ Cyclen—Co(][)]= 0, 3.3,6.7,10.0,13. 3, 16.7,20.0,23.3,26.7 (X10 °mol/L), [BSA]=2.50x10"%(mol/L),

[CTAB]= 0.01mol/L,[SDS]=0. 05mol/L,[ Brij35]=0. 001mol/L
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Fig. 5 Synchronous fluorescence spectra of BSA at
different concentrations of Cyclen—Co Il ) in
the aqueous solution
(AA=60 nm)
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Fig. 6 Synchronous fluorescence spectra of BSA at
different concentrations of Cyclen-Co( ]| ) in
the aqueous solution
(AX=15 nm)
([Cyclen—Cu([)]= 0,3.3,6.7,10.0.13.3,16.7,20.0 (X
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