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Abstract: The complexes of La, Pr, Gd and Dy rare earth element with rutin were synthesized. On the basis of
elemental analysis, thermogravimetric analysis, IR spectra and molar conductance, the general formula of the
complexes, Na,RELCI,-6H,0 (L=CyHx0,, RE=La, Pr, n=10, m=8; RE=Gd, n=7, m=5; RE=Dy, n=5, m=3), is
given. At the same time, under the imitated physiological pH condition of animal body, the binding of complexes
to HSA and BSA was studied by fluorescence spectroscopy. It is shown that this compound has a quite strong
ability to quench the fluorescence launching from HSA and BSA. According to Stern-Volmer equation and
Scatchard equation, it is found that HSA and BSA have reacted with rutin-Pr and formed two systems: rutin-Pr-
HSA and rutin-Pr-BSA, respectively. The quenching belongs to static fluorescence quenching, with non-radiation
energy transfer within a molecule. According to Scatchard equation, the binding constants K, (for rutin-Pr-HSA,
295 K: 5.577 x 10° L-mol™; 310 K: 1.828 x 10° L+-mol™; for rutin-Pr-BSA, 295 K: 2.330 x 10° L-mol™; 310 K:
7.640 x 10* L-mol™) and the number of binding sites n  (for rutin-Pr-HSA, 295 K: 0.94; 310 K: 1.2; for rutin-Pr-
BSA, 295 K: 0.93; 310 K: 1.1); at different temperatures and the thermodynamic parameters (for rutin-Pr-HSA,
AH=-56.54 k] -mol™, 295K: AG=-32.45k] -mol™" and AS=-81.66 J-K™'; 310 K: AG=-31.23 kJ-mol™ and AS=-
81.65 J-K™'; for rutin-Pr-BSA, AH=-56.53 kJ-mol™, 295 K: AG=-30.31 kJ-mol™ and AS=-88.88 J-K'; 310 K:
AG=-28.98 kJ-mol™ and AS=-88.87 J-K™) at correspondence temperatures were obtained. H-bond and Van der
Waals are two main reactions between complexes and HSA (BSA). The effect of complexes on the conformation of

HSA and BSA was analyzed by circular dichroism (CD) and synchronous fluorescence spectra.
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Fig.1 Structure of ligand
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Table 1 Elemental analysis and molar conductance data for the ligand and complexes
Elemental Analysis / %
Sample A,/ (S+em?-mol™)
C H Cl RE
CyHy0(L) 47.79(47.77) 5.67(5.79) — — 4.4
NagLaL.Cl,o+ 6H,0 23.40(23.23) 3.16(2.94) 25.82(25.45) 10.17(9.96) 15.63
NagPrL.Clyy- 6H,0 23.10(23.19) 3.16(2.94) 26.01(25.41) 10.56(10.09) 15.52
NasGdLCl;-6H,0 26.85(26.17) 3.65(3.31) 20.14(20.08) 12.98(12.71) 15.62
Na;DyLCls-6H,0 28.21(28.77) 3.69(3.64) 16.68(15.76) 15.38(14.43) 10.69
The calculation is in the bracket.
®2 ATRBIATERAYHEZLNIREINE » RAR
Table 2 Major IR absorbance and assignments for ligand and complexes (cm™)
Sample Vo Vo Ve Veo, Oont Veoc VRO
CyH3016(L) 3 373.54vs 1 655.31v 1 603.01s 1361.33s 1 203.74s
1 504.76s 1 295.90s 1 064.19s
Nagl.al.Cl,y- 6H,0 3 394.71vs 1 625.99m 1 562.69s 1 342.99s 1 203.06s 613.49m
1 475.54s 1 273.83s 1 069.64s
NagPrLClyy- 6H,0 3 392.78vs 1 625.43m 1 567.50s 1 350.18s 1203.41s 617.41m
1 473.03s 1 274.85s 1 074.85s
Na;GdLCl;- 6H,0 3 399.26vs 1 621.43m 1 562.34s 1 343.26s 1 205.94s 619.15m
147747s 1 275.83s 1 074.22s
Na;DyLCls-6H,0 3 399.73vs 1 627.85m 1 560.27s 1 354.76s 1 202.90s 617.35m
1 492.64s 1277.23s 1 067.41s

vs: very strong; s: strong; m: medium.
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Fig.4 Emission spectra of HSA in the presence and absence of rutin-Pr
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Fig.5 Emission spectra of BSA in the presence and absence of rutin-Pr

@)X (2)nr LLE B, it 2 i S KR
SENBIER F I F Y ey ZIFFAEBELRELR (W
3), A PGS A ) R 3 1Y e R A HICRIE 2 3 4%
HHCH 2.000 x 10 Lemol™-s™ 1 7¢ by ToHE K 5 Bf
PN F WX F5 1, LEW R 5y F 90T 3 5 4
210 1078 s K 4 A F | rutin-Pr X7 HSA #l
BSA % I 44 I ik 7 i 3R i AR A i K T R KA
R il B R 5 B, AT LAl 25 FIBT ratin-Pr X HSA
FBSA MIZOE K e )8 TARE G s
HEX,

Bl A 5 AR K A T AR AN R I R R K
HOBAS LA R 6 sh AR K b2 TR I T ke
IES 7 A AR H IR B R )
o ) 4 i R I IR PR TG R A e AR
K, DL B8 T v o AR 40 5 ) 8 R P A KR
BOsi/N 4 S Ky, WA L B T
M /N T 3X 2B rutin-Pr X7 HSA H1 BSA #9286 1%
KA A 2 o HIOR RIE 33 5 | A A 2l A K TS 2R

BT rutin-Pr-HAS(BSA)E & W 1 i 878 K
2.2.2 HSA Il BSA 5 rutin-Pr 455 5 B0

WHRE R
259 53 A1 EE 1 43 F R B AR BLAE R
FAAL s S5 B BRI, S5 W8k K, KR
Scatchard J7 #£,
Fol F=K scoFo/ (Fy= F) = nKc» 3)

co WK I cp HE I BTIWEE . Y ¢p
[#] 52 AN 7E e A2 AN 2 IR (1) F(3) R 52 56 K E
A7 40 B 08 5 50 B A A RSB A B T R A
RECMEEEHIE 3 4),

il B AR AN I | 255 RN YK S AH T
A, DL O 2 A TR S

(W 4),
K_am 1 1
g ="r 71 @
AG=AH-TAS=~RTInK )

M 4 PRI SRR K, BRI



- 2170 - /| R A S S 14 522 &
R3 LEEAFREMEXRY
Table 3 Regression equations and correlation coefficient
T/K Regression equation R n
HSA 295 Fy/ F=1.039 +6.435 x 10°%, 0.999 5 —
310 Fo/ F=1.052 + 5.746 x 10°¢, 0.992 5 —
295 Fo/ F=5.577 x 10° yinndo/ (Fo— F)-0.524 2 0.999 6 0.94
310 Fol F=1.828 x 10°¢,inpo/ (Fo— F)-0.219 4 0.990 2 1.2
BSA 295 Fo/ F=1.039 + 5.949 x 10°¢, 0.996 4 —
310 Fo/ F=1.049 + 4912 x 10°¢, 0.993 8 —
295 Fol F=2.330 x 10°¢innFo/ (Fo— F)-0.216 7 0.999 7 0.93
310 Fo/ F=7.640 x 10% 50 Fo/ (Fo— F)-0.084 04 0.995 1.1
x4 BAREEBTHRNFSH
Table 4 Binding constants and thermodynamic parameters
T/K Ky / (L-mol K,/ (L-mol™+s™) Ky / (L-mol") AH [ (kJ-mol-) AS / (J-K) AG / (kJ-mol™)
HSA 295 6.435 x 10° 6.435 x 10" 5.577 x 10° -56.54 -81.66 -32.45
310 5.746 x 10° 5.746 x 10" 1.828 x 10° -56.54 -81.65 -31.23
BSA 295 5.949 x 10° 5.949 x 10" 2.330 x 10° -56.53 -88.88 -30.31
310 4912 x 10° 4912 x 10" 7.640 x 10* -56.53 -88.87 -28.98
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