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with BSA Studied by Fluorescence Spectroscopy
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Abstract: The compound [Ni(Hlact),(phen)] -2H,O is synthesized in the solution and fully characterized by
elemental analysis, IR and X-ray structural analyses. The interaction of Bovine Serum Albumin (BSA) and [Ni
(Hlact)y(phen)]+2H,0 at different temperatures are investigated with fluorescence spectra. The binding constant,
binding sites and thermodynamic functions are calculated at different temperatures. The binding force and
distance are discussed for BSA with complex 1. In the result, the model of fluorescence quenching is considered
as static quenching process based on Stern-Volmer equation. The binding constant and binding sites are
calculated for BSA and [Ni(Hlact),(phen)]-2H,0 as 5.06x10° L +mol™ and 2.35nm respectively. Parameters of
thermodynamic functions are calculated and the interaction is determined as hydrogen bonding and van der Waal

interactions between BSA and complex. CCDC: 897985.
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4 , 688, 544,
pH , 1.2.2 [Ni(Hlact),(phen)]-2H,0(1) BSA
[5-6
( ) 032 ¢ 1 pH 6.8
Tris-HCI R 0.25 g BSA,
13 ’ ’ ’
R ., KBr ,  Nicolet360
, . 1.2.3 [Ni(Hlact),(phen)| -2H,0(1)  BSA
te-te] , Tris-HCI (pH=6.8) 1.0x
, 10* mol-L""  BSA , 10.00 mL
, o 1.00 mL.  BSA ,
) 1 , o A=280 nm
(BSA =Bovine Serum , 300~400 nm ;
Albumin) , AA=15nm  AA=60 nm o
BSA u, 20,2530 35 C 5 min
[Ni(Hlact),(phen)] A=280 nm , 300~400 nm
-2H,0(1) ( =Hylact; 1,10- =phen), o
! 2
2.1 1
1 0.31 mmx0.13 mmx0.19 mm
1.1 , Bruker
, S , Smart Apex CCD (Mo Ka,A=0.071 073
, Tris-HCI nm, ), 2.62°~28.41°
(pH  6.8) 10 mmol - L™, 10 591 , 1=20() 2297
Nicolet FT-IR360 ; , Lp
Bruker Apex CCD ; o 1
RF-540 , 1
o 2 o
1.2 1 1 , ,
1.2.1 [Ni(Hlact),(phen)]-2H,0 (1) 1 2 2
10.0 mmol NiCl, -6H,0 10.0 mmol 1,10- ,
phen 20.0 mL , , o 2
(I);  20.0 mmol 10 mL (N1,N1a).2 (02,02a)
, pH 6~7, o 2
2); 2) n -, 05h 2 (03  0O3a) 2
, 1.84 ¢, 40.6% . , 168.0(1)°
, (%): C, o 2 S ;
47.3; H,44; N, 6.5, (%): C, 47.7; H, 4.9; N,
6.2. IR (KBr, em™): »,,,C=C 1 653; v,(CO,) 1 579,; , [M (Hlact),(phen)] -2H,0 (M=
v,(CO,y) 1 423, 1 388, 8,(C-H) 851, v, (Ni-O) 732, Cu®, Co™)™ o
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Symmetry code: a: 1.5-x, 1.5-y, z.

1 [Ni(Hlact)y(phen)]-2H,0 (1)
Fig.1  Perspective view of the molecular structure for [Ni(Hlact),(phen)]-2H,0 (1)

1 [Ni(Hlact),(phen)]-2H,O (1)
Table 1 Crystal data summaries of intensity data collections and structural refinements for complex 1
Empirical formula CigH2N,OgNi Formula units/unit cell 8
Formula weight 455.1 D,/ (g+em™) 1.58
Temperature / K 293 F(000) 1 904
Crystal color blue Reflections 10 567/2 294
Crystal size / mm 0.32x0.21x0.11 Collected/unique/R;, 0.0302
Crystal system Orthorhombic Data/restraints/parameters 2294/5/142
Cell constants: 0 range / (°) 2.62 to 28.41
a/ nm 1.313 1(4) Goodness-of-fit on F* 1.148
b/ nm 2.840 2(7) R\, wR, (I>20(1)) 0.044 4, 0.101 0
¢/ nm 1.025 7(2) R, wR; (all data) 0.046 0, 0.102 8
V / nm? 3.825(2) Largest diff. peak and hole / (e-nm™) 750 and -239
Space group Fdd2
2 [Ni(Hlact),(phen)]-2H,O (1) (nm) ©)
Table 2 Selected bond lengths (nm) and angles (°) in complex 1
Ni-0(2) 0.2012(2) Ni-N(1) 0.2079(3) Ni-0(3) 0.2056(2)

0(2)-Ni-0(2a) 95.4(2) 0(3)-Ni-0(3a) 167.9(1) 0(2)-Ni-0(3) 79.2(1)

0(3)-Ni-N(1a) 94.8(1) 0(2)-Ni-0(3a) 92.6(1) N(1)-Ni-N(1a) 79.2(2)

0(2)-Ni-N(1) 93.2(1) 0(3)-Ni-N(1) 94.5(1) 0(2)-Ni-N(1a) 169.8(1)

Symmetry code: a: 1.5-x, 1.5y, z.

2.2 1 2, 1(  a)

Nicolet360 BSA, 1 c o c b,
BSA 1 ¢ 851 em™
2 R 1 095 em™ ,
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Fig.2 IR spectra for the interaction between complex 1

and BSA
,851 1095 em™ ,
1 BSA ,
; a c
, ¢ 1 600
1 400 cm™ o
) 1 BSA ,
BSA ,
o [17]
2.3 1
1.0x107° mol - L,
1 , 280 nm
BSA BSA 1 o
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, 3 o
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Fig.3  Fluorescence spectra of BSA influenced by

different concentrations of complex 1
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BSA sk
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3 1-BSA Stern-Volmer
Table 3 Ky of complex 1 and BSA at different temperatures
T/K K., / (L-mol™) K,/ (L-mol™-s7) R
293 3.09x10* 3.09x10"” 0.993
298 2.42x10" 2.42x10" 0.996
303 2.21x10* 2.21x10" 0.992
308 2.16x10" 2.16x10" 0.996
'] / 1) lgeq (5 5
1 BSA K. R?
: ) Z n( 4.
N F 4, 1 BSA
l ~ K n 1.28)
1 ;/9:/ , 1
1 /‘ BSA ,
/ K 5.06x10° L-mol™, K
T p BSA :

¢ /( pmol-L")

[Cu(phen)(5-Fu),|(NO3),>! |

Hl (293 K); @ (298 K); A(303 K); ¥ (308 K) [Cu(phen)(L-phe)(H,0)] - €10, [Cu(phen)(gly)
4 1-BSA Stern-Volmer (H,0)]C10,- 5H,0% BSA
( 2.13x10° L-mol™,8.33x10° L-mol™  1.05x
Fig.4  Stern-Volmer curves of complex 1-BSA at different 10°* L-mol‘l)
temperatures , ’
1 BSA " .
= 0.04 # v
\ -
< .
) = -OJ 7
[ =
lg = lgK+nlge,, P +
F BSA 3 F . .
5.0 -4.5 -4.0
BSA ;K - lge
,Co [2410 (293 K); @ (298 K); A(303 K); ¥ (308 K)
BSA 1 5 lg(FYF-1) lgeg
350 nm F, F R lg(Fy/F- Fig.5 Relation curves of Ig(FyF-1) and lge,
4 1 BSA K,R? n
Table 4 Binding constant, R* and binding site of complex 1 and BSA
T/K K / (L-mol™) R? n
203 lg(FyF-1)=6.13+1.43lgc, 1.35x10° 0.993 1.43
208 lg(Fy/F-1)=5.62+1.311gc, 4.17x10° 0.989 131
303 lg(FyF=1)=5.19+121gc, 1.55x10° 0.991 1.21
308 lg(FyF=1)=5.01+1.17gc, 1.02x10° 0.987 1.17




2320 29
' - ATHS
BSA , InK = - RT +C
AG = —-RTInK
° AG = AH-TAS
2.6 1 BSA Ross®  Mohammed™
A A , :AS>0 ; AS<0
) sAH>0,AS>0
) ;AH =0 LAS>0 sAH<O,
o , AS<0 o
5 : 1 BSA
o5 AH AS AG , AH<0,AS<0, 1
3 ( BSA
’ )0 o
5 1 BSA
Table 5 Thermodynamic parameters of complex 1 and BSA
T/K K / (L-mol™) AH / (kJ-mol™) AS / (J-K™) AG / (kJ-mol™)
293 1.35x10° -134.6 -408 -14.93
298 4.17x10° -134.6 —-405 -13.92
303 1.55x10° -134.6 -401 -13.07
308 1.02x10° -134.6 -395 -12.83
2.7 1 BSA B 6
298 K ,AA=15nm  AA=60 nm 1
AX, BSA o
, 6 , BSA 1.0x107 mol -
o311 I 1
N , 290 nm
5 AA=60 nm ,
300 1 35(]*}
. | a 1‘ a
20 A 2001
; b | b
200 4 ] .
s ¢ o \sw Li
2 s, : S ‘
- | g \ - mu{ ¢
1001 £ \ | 2
\ f
50 j \ ‘“ji \
| N ] Y
Ulf—';/‘ . . i \\_‘ []L;_‘__ 1 S
240 260 280 300 320 260 280 300 320
A/nm J./nm

A: AA=15 nm;B:AA=60 nm; From a to f curves ¢ /(umol-L™7): 0, 10, 15, 25, 40, 60, respectively

6 1 BSA
Fig.6  SFS of complex 1 and BSA
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, AA=15 nm () v R
1 BSA , E = 1-F/F, 4)
F F BSA
133331 [Co(Hlact)y(phen)]-2H,0 , 298 K BSA
BSA 7, [Co(Hlact),(phen)] - BSA -1, 1
2H,0 BSA s , 7 s
BSA ; , J=6.78x
1 BSA 10" em*+L+mol™, -
s 1 BSA K?=2/31%1
1 BSA , 1 n=1.336 BSA
BSA , @=0.15"7, 2), Ry=1.63 nm, 4)
BSA , E=0.10, Ry, FE 1 , r=2.35nm,
BSA 3
2.8 1 BSA ,
Forster - BSA , 1
21 E - r BSA ,
Ry : BSA ;
E =R /R +") (1) ‘
R, 50% : B5A
6 0o 2 Ve s 5.06x10° L+
R, =9.79x10 (k N ®,)) (2) mol", 235 nm.
Ry nm k
,n , D
,J BSA ( 1)
, : [1] Baroni S, Mattu M, Vannini A, et al. Eur. J. Biochem., 2001,
J=SE e AvSE, )Av 3) 268:6214-6220
F) y ’ [2] Choi B M, Kim Y M, Jeong Y R. Biochem. Biophy. Res.
Commun., 2004,321:132-137
600 ] b oy [3] LIU Xue-Feng( ). XIA Yong-Mei( ), FANG Yun
— ( ), et al. Acta Chim. Sinica (Huaxue Xuebao), 2004,62:
Lisgry = 1484-1490
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200 4. 12X10° = 19:110-114
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! 1;0 300 350 ;1(;<1 B 45((1]'“ [6] Liu Z S, Li F M, Huang Y S. Biomed. Chromatogr., 1999.4:
J./ nm 262-266
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