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Abstract Interaction between piperine and bovine serum albumin (BSA) was studied using fluores
cence pectrosoopy (FS) and UV absomption pectroscopy  Experimental results showved that the in-
trinsic fluorescence of BSA was quenched by peperine molecules foming piperine - BSA complex

The mechanisn of fluorescence quenchingwasmainly due o static quenching and non-radiation ener-
gy trander  The quenching constants(K,) were 7.31 10 L- mol'*- s'(25 )and 7.20 x10”
L- mol'*- s'(37 ). The apparent binding constants(K, ) and binding sites(n) of piperine -

BA complex at25 were1.02 x10' L- mol ! and 1.45, repectively, and those at 37  were
1.11 x10' L- mol * and 1. 46, repectively A ccording © the Forster theory of non-radiation energy
trander, the binding distances(r) at25 and 37  were 3.28 rm and 3. 30 nm, regectively.

The processof bindingwas a gontaneousmolecular interaction with increasing of entropy and decrea-
sing of Gibbs free energy. Thus the interaction of piperinewith B SA was driven mainly by hydmopho-
bic force The effect of piperine on the confomation of BSA was analyzed by synchronous fluores

cence ectrosopy.  The effectsof CU' ™ and Fe™ ions on the interaction of piperine with BSA were
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K, 1 Ke K
BA ’ |f;/ Table 1 Dynanic quenching constant(Kg, ) and static
! ¢ Stemn - Vomer ’ quenching constant(K,) obtained by curve fitting
Stern - Volmer t/  Kg /(L- mol"t) r K /(L- mol™Y) r
' 25 7.31x10* 0.9965 4.85x10°  0.9991
( 1), , 37 7.20x10° 09942 4.82x10' _ 0.9990
BRA
K, 25 7.31x10%L- mol'*- s'; 37 7.20x10°L- mol'*- s,
2.0x10°L- mol- s, BA :
BA , BA In(R /1) @  Perrin
, ( 1), :
2.2 BA Ky n
n , Ka n
lol (F - 1) /1] =1gka +nlgg, "™, @
Ig[ (I - ) /-] =7.009 +1.45lge,, r=0.9968(25 ); Ig[ (k- I) /-] =7.045+
1.46 Igg,, r=0.997 1(37 ) IgKy | n, Ky 1.02 x
10'L- mol'*(25 ) 1.11x10°L- mol* (37 ), n 1.45(25 ) 1.46(37 ),
BSA , \ BSA
2.3 BSA
2 Piperine- BA
[13], Table 2 Themodynamic paraneters of
, piperine - BSA binding procedure
Ke \ IN(K, /K,) = @H/R) (1/T, - 1/T,) AG= y acl ani As/
(kJ- mol'Y)  (kJ- mol'!) (J- mol"t- K°1)
-RTInK, AG=AH- 1S BA 25  -39.98 5.38 152.21
, 2 37 - 41.81 5.38 152. 22
BA AG<0, As>0,
BA AH>0 ASs>0,
[13] , BSA
2.4 BSA
E r Ro C E=R/(RS +
£) =1- 1/, RS =8.8x10 *K’N ‘@], K ,
2/3"; o , 0.118™; N
, 1.336"; g
= ferantasfard =3 FaE QADAFAIBN],
FO) A L EQ) A
J 3.26x10“an’- L- mol'* (25 ) 3.28x10“
an’- L- mol ' (37 ), BA r 3.28m(25 ) 3.30m
(37 ), 7m, BA , Forster -
[15]’ B&
2.5 BSA
, AN =20 mm AN =60 M

BA , AN =20m A\ =
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Fig 2 Effectsof F€* and CU’* on the fluorescence ectra of piperine - BSA at 25
c(BRA): 1x10 %°mol- L™ %; c(metal ion): 1x10 3mol- L !; c(piperine) x10 °>mol- L "?
from up to down: 0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4 and 1.6
3 -BRA
Table3 Experimental dataof the effectsof F€'* and Cu** on the binding of piperinewith BSA
Metal i N Kg/ / Kp/ Ka / AH/ AG/ As/
€ ion
(10°L - mol"*) (10°L - mol"*) (10°1 - mol"*) (kJ- mol™Y) (kJ- mol"?) (J- mol"*- k1)
Fe** 25 7.65(r=0.9990) 4.90(r=0.9979) 3.18 1.51(r=0.9977) 1.27 -21.19 -35.26 47.21
37 7.52(r=0.9979) 4.85(r=0.9989) 3.18 1.09(r=0.9996) 1.25 -21.19 - 35.82 47.19
cw? 25 11.19(r=0.9950) 5.99(r=0.9994) 3.03 1.56(r=0.9995) 1.25 - 20.03 -35.34 51.38
37 10.52(r=0.9968) 5.74(r=0.9988) 3.05 1.14(r=0.9997) 1.23 - 20.03 - 34.56 48.76
2 , Ci" FE” , BA ,
3 ct’ Fe’
BA ; CU" Fe© BA Ky K :
Ke (CE") >Kg (FET), [17] -BA ,
BRA el BA ch’ Fe’
B3A n r , BA
BA , BRA el BA
, CU" Fe’ BA
S o T A = BA ,
3 ” [ZO] B%
3
B% 1
BSA ) )
ch’ Fe’ BRA , BRA
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