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Synthesis, Characterization and Interaction of Transition
Metal Complex of Rutin with BSA and HSA
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Abstract: A series of complexes of rutin (L) with transition metals were synthesized. On the basis of elemental
analysis and IR spectra, the general formula of this complexes, MI,HCO;Na-nH,0 (M=Cu, Cd, n=1; M=Co, n=6;
M=Ni, n=3;), is given. The interaction of serum albumin (BSA and HSA) with this complexes was investigated by
fluorescence and UV-Vis spectroscopy and the binding constants K (rutin-Cu-BSA: 3.4x107, 5.8x10% rutin-Cu-
HSA: 1.7x10% 5.0x10° and the number of binding sites n (rutin-Cu-BSA: 1.6, 1.2; rutin-Cu-HSA: 1.2, 0.9) were

obtained. The fluorescence quenching mechanism of rutin-Cu to BSA and HSA was also discussed.
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1.1 il FIFA{ S

A= L9 1A F(BSA) Oy [ 24 48 Ak 27 iR A FR
ONFEIFE G O NS AR L (HSA) 46 22 A ) T RE 1
AR F =5 2T A Sigma 23\ P SEE KR
BT R FEIR K HA R 2 A B Al R R
W5E - RF-540 2653 6OCBE T (H A B HEA ), U-
3400 5Ny IERETE (H A H S22 7)), FTS-3000 %Y
ZIAMETE AL (KBr JE F), DDS- 1 H 5 R AN (1 ¥ 75
IX2$T7), Perkin Elmer 2400CHN %50 2 /3 #1143
1.2 LWH*

12,1 EAYRIH &

FEREA PR AR BEE 1) 50 mL = FOf A,
A 0.5 mmol(% 310 mg)/ T 1 25 mL /K ZEE, il
B, BiFkE, SRR, MOIZERT A 1.0
mmol(% 106 mg) Jo /K ik PR A 4k Z2 i F1 1 h, A # 4
FET R ER A R, R JE A 1.0 mmol (29 160 mg) G 7K
il TR Il B P 4 b, T R B TE Y, ok O A
29 10 mL FATCIK S BEPE VLR 08, T 1585 T

5 (C7H140,16)Cu(HCO5);Na - H,0 .

[f] 325 1 45 % T 82 (CH0,Ni,(HCO5)Na - 3H,0 ,
7 T 4 (CuHyg016)Coy(HCO5)3Na - 6H,0 , 25 T 4 (CyHg
0,)Cdy(HCO,);Na- H,O, H T A 7= ¥ Ry 5

1.2.2 24RO B

i 28 CF, 7£ 10 mL 1 H A& R A 0.3
mL 1.0 mmol - L™ 9 rutin-Cu 5 — % & ) BSA (&%
HSA), 25, Sl HAER AR SO G i () B 7 R R 1Y)
75 3514 rutin A1 Cu® 5 BSA Fl HSA 4 k0t
T

1.2.3  FOLIGiE

iR 28 CF, FHU 10 mL 10.0 wmol-L™ BSA
(8% HSA) T 25 mL (%8 7 A,,=288 nm, A,,=345
nm 4 F1 3§ BSA 19 2% 66 3% K BSA 43 5l 7E rutin-
Cu . rutin A1 Co™HE T K615

2 HRFiE

21 BAWHRILE

2.1.1 JTERIHT

C.H & & HIT R O A5, o i 4 )8 1y & i
FH EDTA Vg il 4g , At as Rk 1,

F1 BREYHTERSNREBRSHE

Table 1 Elemental analysis and data conductance results of the complexes
Complexes Found (cale.) / % A,/ (ps-em™)
C H M
(CyH2601¢)Cuy(HCOs);Na - H,O 37.85(37.62) 3.82(3.34) 11.95(13.29) 66.3
(CyHx01g)Ni(HCO3);Na - 3H,0 36.96(36.59) 4.32(3.56) 10.55(11.93) 58.4
(CyHx0,6)Coy(HCO3)3Na - 6H,0 34.41(34.68) 4.10(3.95) 10.55(11.34) 63.7
(CyH201¢)Cdy(HCOs);Na - H,O 34.63(34.73) 3.60(2.94) 18.95(21.3) 81.5
Data in parentheses are calculated values.
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Fig.1  Structure of complex
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Table 2 Principal characteristic IR absorption frequency of rutin and their metal complexes

Absorption frequency (v / em™)

Assignment

Rutin Complexes

OH, H,0 stretching vibration

C=0 stretching vibration

Benzene ring skeleton C=C stretching vibration
C-O stretching vibration and OH in plane
Deformation coupling

Vinyl ether C-O-C stretching vibration

M-O stretching vibration

3 420s

1 651vs
1 600s, 1 500s
1 360s, 1 290s

1 200s, 1 065s, 1 010s

3 420s

1 610m, 1 560s
1 350s, 1 275s

1 205s, 1 080
634m

vs: very strength; s: strength; m: middle strength.

F I C=C 5 A 245 B 3h W Wi 0, 7 T 5 0 v sk 1 A 0
FEAGR B AR JFORA 156 BH P A7 52 R X AR A S A
AR, BARTE 1360 em™ 1290 em™ &b i A4~
T U R T PR LY C-O S R 2 5 O-H 1 o4 AR
TR G s, B AW 3 A e 34 [l IR 5 A7
AR, HBLAE 1350 em™ 1275 em™ &b, i3 B B 55
S5 TR, BOARTE 1200 em™ &b i i
JERERY C-O-C 45 9= 2l W S0 | e 45 490 v ot g 43 )
o B FE AT AL AS  SXCHERR T ik AU U 1T RE
£ 634 em™ Zb WL BB A W0 M-O B 47 41k 2 i
W | U BB IR S 4 8 B T A BAE AR T BE A0
2.2 MRS IL

&2 FE 3 350 A . JC BSA Fil HSA B, 7
TR T G RN S R SR AR SO S A

FE ol LA A E 2548 R rutin A1 rutin-Cu & Cu®
5 BSA #l HSA Z B W4 BH AT . 1 30.0
wmol « L™ B T HH i N 1 8 BT, 25 T R AE T
W (350 nm) Bl 75 11 25 F v B8 0 18, o2 i 1) 4 I8
Ji 10 % B (L0 88 ), FLAH X W i i B 5 9T 0 55 (] 2a,
Kl 3a); i 2418 30.0 wmol - L 2 T 4 e & 4 v i
IR R, T A S A W RE AR W 0 0% (345
nm) W8 & 8 RS A 3N, WA A R A AR
b, W A5 B AT BT 38 N (1 2b, 18] 3b) ; 8 B 1 B AEAE
X BSA Fl HSA BSOS A 52 (I 2¢, Bl 3c),
) B, 6 FH LY A 8 F % 2 ratin-Cu ()3 i H
BT R HAEAE A 4.0 pmol - L™ F] 500.0 wmol - L™
LN, TR E - R e J B A=ebe, X F ]
rutin-Cu FZ LLRRIE XA TRl , fEtbik &R
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Fig.2 Effect of BSA on the absorption spectra of rutin, rutin-Cu and Cu* solutions

€.,»=10.0 pmol - L™, ¢,4,¢,=30.0 wmol- L™, ¢,,4,=30.0 pmol - L7

a. rutin-BSA system: 0: rutin; 1: rutin+6.0 pmol- L™ BSA; 2: rutin+12.0 wmol - L™ BSA;
3: rutin+18.0 pmol - L™ BSA; 4: rutin+24.0 pwmol- L™ BSA.

b. rutin-Cu-BSA system: 0: rutin-Cu; 1: rutin-Cu +4.0 pmol-L™" BSA; 2: rutin-Cu +6.0 pmol - L”!
BSA; 3: rutin-Cu +8.0 pmol- L™ BSA; 4: rutin-Cu +10.0 pwmol- L™ BSA.

c. Cu*-BSA system: 0: Cu®; 1: Cu*+1.5 pwmol- L™ BSA; 2: Cu®+3.0 pwmol- L™ BSA;
3: Cu*+4.5 pmol - L™ BSA; 4: Cu*+6.0 pmol- L™ BSA; 5: Cu*+7.5 pmol - L' BSA.
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Effect of HSA on the absorption spectra of rutin, rutin-Cu and Cu* solutions

¢.,»=10.0 pmol - L, ¢,4,¢,=30.0 wmol - L™, ¢,,4,=30.0 pmol - L.
a. rutin-HSA system: 0: rutin; 1: rutin+6.0 pmol - L™ HSA; 2: rutin+12.0 wmol - L' HSA;
3: rutin+18.0 wmol- L™ HSA; 4: rutin+24.0 pwmol- L™ HSA.
b. rutin-Cu-HSA system: 0: rutin-Cu; 1: rutin-Cu+2.0 pmol- L™ HSA; 2: rutin-Cu+3.5 pwmol - L™
HSA; 3: rutin-Cu+5.0 pmol- L™ HSA; 4: rutin-Cu+6.0 pwmol- L™ HSA.
c. Cu®-HSA system: 0: Cu*; 1: Cu®*+1.5 wmol- L™ HSA; 2: Cu*+3.0 wmol- L HSA;
3: Cu*+4.5 p.mol-L'l HSA ; 4: Cu*+6 pmol-L7" HSA ; 5: Cu*+7.5 wmol - L™ HSA.
H i BSA (3 HSA), rutin-Cu A 1§ B AN
rutin-Cu £ 2 LLRAIE XS BSA Al HSA

AN AT E T 30.0 wmol - L™ BSA I 1 48

+
éH%o

il

Yy

VON rutin-Cu 7 1500178 2238, 45 R R ILIR&

Relative absorbance (a.u.)

el 4
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Fig.4 Differential absorption spectra of rutin-Cu

" Cuin=30.0 wmol - L7
¢.»=10.0 pmol- 17",

1: BSA; 2: rutin-Cu+BSA (cincicma=1:1,

reference solution is rutin-Cu); 3: rutin + BSA

(crumcpsn=1:1, reference solution is rutin)

Yy 25 W I B LT L BSA 9 55 AW W i B [
IR T —2F (&l 4), i X £ B rutin-Cu 5 BSA JE R 1L
AW, [FFE rutin-Cu 5 HSA WIE . T ECAY) .
2.3 WHRTER R K IE R IE MR

&l 5 A 6 4351~ rutin-Cu X 4= 1.8 A & A #1
INIIREASEASTOP S, %0 ) i 1 I el (RN Sk g &
BOE, B ETINA rutin-Cu I, BE % rutin-Cu ¥ £ 19
Beohn , i3 A DGR B AT LA s, H ok
RATPACW R EER . ME H &R A AE 345 nm BT H)
SRS AT AR T E R AR AL 1 RO, T A R i
B de R R S B 5 I AR WO S A O, i i
P A ER , R WIS H 8 A R &R T 2846, AT
e €2 2 R B R ) BT ) i K PR AT I8 It rutin-Cu X%
BSA (5L K AL — 3 W R WY LAY B 1:1.5
t0 30 BA 1) 5 A5 (] Sb), B BSA XJ rutin-Cu FJ fig
£ LA TR A, [FFE rutin-Ca X HSA #9256
ﬁDZE#%E’J%%XE%)ﬁE‘JEtKﬁ 1:1 40 H 3B 2 1
3 5. (1&1 6b), 2 W] HSA X rutin-Cu A W 2455 &
(ANTINE RN S N 7/ RS R o RN = s - B =R b
FEREAR , R 3 Z MAFEA AR R T R R
. MIILTE A& A BRI A BB TE 7Y rutin-
Cu 7O, R " FH B RE LR e TR
LN e SN N
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Fig.5 Emission spectra of BSA

a. The emission spectra of BSA in the presence and absence of rutin-Cu, A.,=288 nm, ¢,=10.0 pmol-L™; from O to 12

curves: ¢, (mol+L™=0; 2.0; 4.0; 6.0; 8.0; 10.0; 12.0; 14.0; 16.0; 18.0; 20.0; 22.0; 24.0, respectively.

b. Plot of Fy/ F versus ¢ic. ! Crsa
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Fig.6 Emission spectra of HSA

a. The emission spectra of HSA in the presence and absence of rutin-Cu, A.=288 nm, ¢;5,=14.0 pmol-L™; from 0 to 10

CUrves: e, (mol-L7)=0; 2.0; 4.0; 6.0; 8.0; 10.0; 12.0; 14.0; 16.0; 18.0; 20.0, respectively.

b. Plot of Fy/ F versus ¢ nca/ Crisa
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Fig.7  Plot of 1g(Fy/ F-1) versus lge,
a. Rutin-Cu-BSA system;
b. Rutin-Cu-HSA system

Sk

[1] Jurd L, Geissman T A. J. Org. Chem., 1956,21:1395~1401

[2] Porter L. J. J. Chem. Soc., 1970(c):1309~1313

[3] KANG Yu-Zhuan(H £ %), SHEN He-Bai (7L #5#1), LUO
Yan-Qing(% fif IK), et al. Xitu(Chinese Rare Earths), 2002,
23(5):22~24

[4] Igor B A, Elena A O, Elena V M, et al. Biochemical Pharm-
acology, 2001,61:677~684

[5] Rubens F V, Wagner F G. Spectrochimica Acta Part A, 2004,
5:1~6

[6] XIA Yu-Ming(& % W), PU Hui-Shan(fh 2 3£), LUO Hui-
Shan (¥ # #). Yanbian Daxue Xuebao(Ziran Kexue Ban)
(Journal of Yanbian University (Natural Science)), 2000,26
(1):72~74

[7] XIA Yu-Ming(® % W), PU Hui-Shan (4t &%), XU Yan-Ji



%4

W 3e¥e 25 T &R AW B0 A B R AR K5 LT F SR YRR A

. 489 -

(VFWRHE). Yanbian Daxue Xuebao(Ziran Kexue Ban)(Jour-
nal of Yanbian University(Natural Science)), 1999,25(1):37~
39
[8] ZHOU Jing(JH &), WANG Jin-Yi(‘E# ), TANG Ning(f&
T). Lanzhou Daxue Xuebao(Journal of Lanzhou University
(Natural Sciences)), 2001,37(1):123~125
[9] LIU Wei-Chun (X #i %), LIU Gang (X ).
Gongcheng Jishu(Ningxia Engineer Technology), 2002,1(3):
224~226
[10]WU Yi-Qun(FRIE#F), ZHANG Bin(5k  #if), ZHU Qing-Tao
(KT HE), et al. Gaodeng Xuexiao Huaxue Xuebao(Chemi-
cal Journal of Chinese Universities), 1998,19(3):410~413
[11THAO Wen-Hui(# 3C#%), WANG Ping(T. #), YAN Li-Mei
(IF) Wi #3), et al. Heilongjang Daxue Ziran Kexue Xuebao
(Journal of Natural Science of Heilongjiang University), 1998,
15(4):105~107

Ningxia

[12]CENG Yi-Bo(®& %t 1), ZHOU Jin(J&  ##), ZHANG Ling(%k
¥), et al. Zhongguo Xitu Xuebao(Journal of The Chinese
Rare Earth Society), 2002,20:24~25

[13]Katsuma H. Bulletin of the Chemical Society of Japan, 1978,
51(18):2425~2426

[14]ZHANG Xiao-Wei (5K % ), ZHAO Feng-Lin(# RUAK), LI
Ke-An(% 38 %). Gaodeng Xuexiao Huaxue Xuebao(Chemical
Journal of Chinese Universities), 1999,20(7):1063~1067

[15]YANG Bin-Sheng(# 5t %), YANG Pin(# ). Shengwu
Huaxue Yu Shengwu Wuli Jinzhan(Prog. Biochem. Biophys.),
1992,19(2):110~113

[16]WANG Xing-Ming(E %), DONG Fa-Qin(# & #)), DING
Li-Sheng( T 37.7E), et al. Wuji Huaxue Xuebao(Chinese Jour-
nal of Inorganic Chemistry), 2004,20(8):920~293

[17]Yang M M, Yang P, Zhang L. W. Chinese Science Bulletin,
1994,39(9):731~735



