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WE: YOOGS MEI-A] WIRIBOEREDIIE T i W RNRE T LA A S MG) 54+ 1 M2 H (BSA)
Z RN AH EAE . S a5 R, MG Xt BSA BN IR ST I R HS IR K AR DI 1 12 SO 78 AN [R) i T 1Y
ZEE W R K., Ky 358 7.69x10" L-mol™(10 C).5.31x10" L-mol™(20 C)F1 4.85x10"* L-mol™(37 C), MG 5 BSA
PAEEJR L 1:1 254 M40 Forster AE4R S RERFL IS, SR T 37 THI A RMG)FIZ R (BSA) Z [F] BE it 5L B 41
MEEE TR 53510 E=0.1635 F r=2.30 nm. 715 1 A1 22 2803k W], MG F1 BSAZ IR (1E ) B RE L A
SRR SR EAE .
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Interaction between Malachite Green and Bovine Serum Albumin

CAO Tuan-Wu" YANG Ji-Dong
(Department of Chemistry and Environment, Yangtze Normal University, Chongging 408100, P. R. China)

Abstract:
fluorescence and ultraviolet-visible absorption spectra in buffer solutions at different temperatures. The experimental
results showed that static quenching was involved in adding MG in BSA solution. The binding constants (K,) were 7.69x
10*L-mol™ (10 C), 5.31x10* L *mol™ (20 C), and 4.85x10"* L-mol™ (37 C), respectively, and they reacted at a molar
ratio of 1:1. The energy transfer efficiency E was 0.1635 and the binding distance r was 2.30 nm between MG and

The interaction between malachite green (MG) and bovine serum albumin (BSA) was investigated via

BSA according to Forster non-radiative energy transfer mechanism. The interaction between MG and BSA was driven
mainly by hydrogen bonds and Vander Waals force according to thermodynamic parameters.
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99%), FLAE A1 LR (MG, 151 1 8 H H AT 5% P, 4 3 >
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TIRFEETFK.
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25C BUF BRI T I F R BRA A,

1.2 KEHE

£ 10 mL 25 5 ff FP RO A 1 mL 22 vl
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(10,20 A1 37 C) FAEEIE/K I HHEE 3 h. 2864 5t
50 S M B SR FE Y K 5 nm, T 280 nm R K TR
HATHOEFHE, SR k=T, S E 2R 600
nm-min~. 7 U-3010 2 5NA] BLT 2T /M6 G T I
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BSA WA (TR T 2 BRI N 24 55 2 SR
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Fig.1 Effect of malachite green (MG) on the
fluorescence spectra of bovine serum album (BSA)
pH=7.2, at 26 C; ¢(BSA)=2.0x10° mol-L™" in all cases;
10° c(MG)/(mol-L™): 1) 0, 2) 0.5, 3) 1.0, 4) 2.0, 5) 3.0, 6) 4.0, 7) 5.0,
8)6.0,9) 7.0

FRAS R KR TR IR RN 6 B & A T L& R
B, JE L TN RSB A5 | R, HE K $ bl
T TR T8N, MG X BSA 561K B N
BAAFER, WWAFA Stern-Volmer J 2!

FyF=1+kr[Q]=1+K,[Q] 2
Ko, Fo FLF 53 58K Q AT . J& it
BE, kg XAy 0 K 3k B8 R R HL, K, N Stern-
Volmer ShAFEKEEL, 7o IR KFIAFAER S
I3 PY AR, [QIMHE KR AR .

AR pH A [RNREE T MG Xt BSA #975¢
JEHE R E 4R X ) # T4 B, LA pH=7.2 A1, 1F
Fy/F-[QIEI(WLIA 2). H1 L3k 4% MG % BSA (1) Stern-
Volmer B8 K HEL K, R FHE OGS R 2
B kg, RS 1.

R1 MG 5 BSA £8MEREH
Table 1 The quenching contants for the binding of

MG to BSA
pH T/C 107 K“_V loflz_k" - R
(L*mol™) (L-mol™+s™)

5.4 10 2.58 2.58 0.998
20 2.22 2.22 0.999
37 1.76 1.76 0.996

7.2 10 2.86 2.86 0.999
20 2.40 2.40 0.999
37 1.94 1.94 0.998

9.0 10 3.23 3.23 0.997
20 2.76 2.76 0.999
37 2.18 2.18 0.998
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Fig.2 Stern-Volmer curves of fluorescence
quenching of BSA caused by MG
F,and F: the fluorescence intensity in the absence and presence of MG;
pH=7.2, c(BSA)=2.0x10" mol - L™ in all cases;

T/C: a) 10, b) 20, ¢) 37

T A A IGRINS A 0K B de R B il
TR KR H HCH 2.0x10 L-mol™-s7, 1fii MG Xf
BSA PRI J I 280 B ky 1 KT AR, [ B 3L T
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X, Ko FOREEG W EL [BYL[QI5 3 M i B &
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1g((Fo=F)/F)=1gKx+nlg[Q] ()
HAE—RE A BSA WP IAA R B MG i,

A FE AR AT T(5). Lh-1g((Fo—F)/F)XT 1g/[Q]
YEE, i 3 P, Alfg—2c 4. 115319 MG-BSA
K Z ) Kyl 7.69%10* L+mol (10 C).5.31x10* L+
mol™(20 T)Fl 4.85x10* L-mol™ (37 ), n *~ 1.15(10
C).1.11(20 T)FI 1.08(37 T), A B H LA X FR
B3°h 0.999. H T A 45 G B 25 A S BT
LI, MG 5 BSA Z I 5 45 G V6, nE

A R
23 MG 5BSA S FEMERAESNEE

VE R B R B G R Ry 52 R (R M3 1)
R, AL — L B RE R RS . M4 Forster
AR S RE AL BIE, AT SR IS A AL B 5 8 AR
S uet K SR 2 18] R RE B 09, Sz b B, AE G
HBMCR E SR IR-Z RN B r ROGARE GRS
FEES R, A

E=1-F/F=R}/(R5+r°) (6)
P, Ry 5 E=50%0} )i S B, vl i 5
R=8.8x10% K*N*®J (7)
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Fig.3 Plot of 1g((Fy—F)/F) vs 1g[Q]
[Q]=c(MG); ¢(BSA)=2.0x10"" mol- L™ in all cases; pH=7.2;
T/C: a) 10; b) 20; ¢) 37
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Table 2 Themodynamic parameters of the
interaction between MG and BSA
03r 11200 . 107 K, -AH -AG -AS
_ _ (L-mol") (J-mol™) (J-mol) (J-mol™ K™
s 1s00 3 10 7.69 2636 106.94
= ~ 20 5.31 391 25.92 101.81
o1l 1400 37 4.85 26.40 100.72
a
7 2.5 NaCl X} BSA-MG & Z 200
0.0 0 e
W a0 s aw FETR A NaC 7 TR 2 1 28 1 5 - 3 i
Z /nm \
BF, Bl NaCl ¥ B2 i 36 I, BSA A% B (1 75¢ 5 JiE [
4 MG RIZIMEU L (a)Fn BSA IR E 5 iE(b)

Fig.4 Overlap of the UV absorption spectrum of MG
(a) with the fluorescence emission spectrum of BSA(b)

Fi2(7) . (8)F IS BSA (K R FE R FE B RCR E=
0.1635, 55 #5 R r=2.30 nm.

H34 Forster JE58 5 e S RLHLE, MALtREIR K
S, HERBIR A K& SHEIE 5 32 eI A IO
WA RN ES, HILRR RS 52 68 1A B i KR
B 7 nm B, B RS AR R RE R RS, S
— PR B RL, MG 5 BSA Z [0 & A 2R R
S
2.4 1ERAOEBMHE

MR AR AL AN K, $)F SEOAT T 4
NFORAFI: M4 MG 5 BSA W45 &% 5L Ky, 145
ARG N A HEEAE AG:

AG=-RTInK, 9)
MR AN K, RN BG4S AH BT DL — A
HEL ATARAE R (L0)SRAFAE A AH:

In(Ko/K\)=(AH/R)*(1/T\=1/T,) (10)
MRS A D) — 2P SRR AE AS:
AG=AH-TAS (11)

XFFASLIAR R, KSR B AR T Ky EAR
A RIS 28, SR8 MG 5 BSA W B e
F12EB R PR R EARS T3 2 .

259 S AE RS FAE R R R AU AR
71 s s K VER 4. U SURIZ AN R], W)
‘BATZ VR F1 2 b AR S8 A AR ). AR 308 52 07 iy
JERIREAE AH FURAS AS, o LRI 259 5 8 AR 2
) A 3 B FE 2. 2 AH>0, AS>0 I, T 54E
JIRERAKNER J7; 24 AH<0, AS<0 B}, FEAEH 1R
S AEAS T 2 AH<0, ASS0 I, AR S
wrE g . ik, Al MG 5 BSA ZJA] 5 2
T AR AV AE AL S A AR .

fi%, B AT B2 NaCl B9 A 30T BSA 44k
A% 24 MG AR, K& P AF B NaCl i B i 5 i
Ma/)N, 24 NaCl e B 0.5 mol - L™ 15, AF JL°F-
AR X AT BESE NaCl 324+ BSA F 5S4,
FHLA% T MG 5 BSA Z R[4 4, ol LIHEWT BSA &5
MG Z [alfF7EfR L SIE . B, 7EEMG 5 BSA
TR ZRBE, W AERAR AB F EF EA T

2 it

KRS R I EIEE Y T FLAE 4%
(MG)5 4 L3 F 25 F (BSA)RIAH EAE ), B E T #f
AP RHEE R S e 5 RS 2 B MG X BSA 76t
PER PP RIRE. K5 T MG XF BSA [IFME5 G H
KL AL n BFIE Z B B4 A IR r AR
P22 R BE T MG 5 BSA 2 [A] 32 25 SV A
LB S, B2 RIS A A K P THY. 1% 8
FEXT T T MG AR oA ARG, G
HOR X AR A PR A R L
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