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Fig.1 Fluorescence quenching spectra of gelatin with Cu?**(a) and Fe**(b)
10°c(Cu?*)/mol*dm2:1)0.0, 2)0. 63, 3)1.26, 4)1.89, 5)2.52, 6)3.15;
10°¢(Fe**) /mol*dm™3: 1)0.0, 2)0.72, 3)1.43, 4)2.15, 5)2.86,6)3. 58.
pH=7.3, 24 C. [gelatin] =1 mg * mL~!, A =278 nm
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Fig.2 The proposed structures of Cu’*/gelatin and Fe®* /gelatin

(a) enolization structure; (b) no enolization structure
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Table 1  Micro-IR data of gelatin,Cu?* /gelatin and Fe?* /gelatin(pH =7. 3)
System Position( o/cm™") and intensity of absorption peak
Gelatin 1650, s 1540, 3302, m 3082, w
Cu?* / gelatin 1648, s 1527, 3295, m 3079, w
Fe** / gelatin - - 3304, m -

F2 WABREY K. ANFFHRREREY K,

Table 2  Stern-Volmer quenching constant ( K,,) and bimolecular quenching constant (k,) at different pH and temperatures
pH T/K 107*Kw/dm® * mol ! 1072k, /dm® > mol™' » s7! R

207 0.182 0.569 0.983

4.0 305 0.255 0.797 0. 936

Cu?* 207 1.177 3.678 0. 999
7.3 305 1.088 3. 400 0.999

207 1111 3.472 0. 994

100 305 1.227 3.834 0.997

207 1. 360 4.250 0.997

4.0 305 1.844 5,763 0.992

Fe** 207 0.971 3.034 0.997
7.3 305 0.958 2.994 0.992

207 0.779 2. 434 0.992

10.0 305 0. 899 2.809 0.998
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Table 3  Binding constant( X) of gelatin with Fe?* and Cu®* at different pH and temperatures
pH T/K 10-*K(Cu)/dm?® - mol~* R 107*K(Fe)/dm? * mol ! R
297 1. 231 0. 9999 0. 516 0. 9991
7.3 305 2,010 1. 0000 0. 941 0. 9997
297 3. 698 0. 9980 1. 243 0. 9992
10.0 305 4. 666 0. 9950 1.779 0. 9940
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Stern-Volmer relationship between concentration of quencher Cu**(a), Fe**(b)

and relative intensity of gelatin fluorescence
Aex =278 nm, Aen =305 nm; pH=7.3; [gelatin] =1 g+L~*
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Lineweave-Burk relationship between fluorescence intensity of gelatin and concentration of quencher

pH: 7.3. (a)Cu?*, (b)Fet*
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Table 4  Thermodynamic functions of gelatin with Fe?* and Cu?* at different pH and temperatures
System pH T/K AHR/XJ » mol ! AG2/XJ * mol ! AS€/J » mol™ - K!

73 297 41.16 -23.26 233. 74

305 -25.13 233. 74

Cu?* / gelatin 297 -25.97 161. 14
10.0 305 21.89 ~27.26 261. 15

297 -2 11 261, 52

7.3 305 56.56 -23.20 261. 51

Fe®* / gelatin 297 -23.28 192. 02
10.0 305 33.75 -24.82 192.03
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Study on Interactions of Gelatin with Cu2* and Fe®+

Tang Shi-Hua Huang Jian-Bin
( Institute of Physical Chemistry, Peking University, Beijing  100871)

Abstract  Interaction of the gelatin with Cu?* and Fe®* are investiged at different pH and temperatures by
fluorescence quenching method. The mechanisms of fluorescence quenching of Cu?* and Fe** to gelatin are
studied at different pH. The quenching constants, binding constants, and the thermodynamic functions are cal-
culated. The results of micro-IR and UV show that Cu®** and Fe** interacte with the amido bond in the gelatin

molecule. The entropy change is a main factor in the interaction process of the gelatin with Cu?* and Fe?*.

Keywords:  Gelatin, Influence of metal ions, Fluorescence quenching,  Chelates gelatin with
Cu®* and Fe®*
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