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Abstract— Binding parameters of some edible dyes with bovine serum albumin were determined at
pH 7.4 buffer solution. The edible dyes used were fast green, brilliant blue FCF, indigo carmine and allura
red AC, and the final concentrations of each dyes were 3~9 x 10-6M, 6 x 10-6M, 3 x 10-5M and 3 x 10-5M,
respectively. The final concentrations of bovine serum albumin were 1~7 x 10-5M. The values of binding
free energy between edible dye and protein were ranged from -6,024 to -6,800 cal/mole.
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Fig. 1—Graphic determination of €, for Fast green in
the presence of BSA at pH 7.4
O 3x10-¢M Fast green
®: 6x10-5M Fast green
X : 9x10-6M Fast green

Table I—Calculation of BSA-bound fast green at pH 7.4
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€,=112,056, €,=88,500
one. of Cone. of Moles dye
Toct)?]d(;)enc. C(glngf Abs. e;t;p Efjree dye  bound dye bound p{,:r Ur e

%10 M/ %10 M/l 623 nm X IOCM/Z x10 M/l mole p;otem
3.0 1.0 0.296 98667 0.432 1.295 1.705 0.171 5.865 772328
3.0 3.0 0.284 94667 0.262 0.785 2.215 0.074 13.550 1273297
3.0 5.0 0.277 92333 0.163 0.488 2.512 0.050 19.920 2048348
3.0 7.0 0.275 91667 0.134 0.403 2.597 0.037 26.954 2479579
6.0 1.0 0.601 100167 0.495 2,972 3.028 0.303 3.303 336514
6.0 3.0 0.559 93167 0.198 1.189 4.811 0.160 6.234 841236
6.0 5.0 0.547 91167 0.113 0.679 5.321 0.106 9.399 1472250
6.0 7.0 0.544 90667 0.092 0.552 5.448 0.078 12.854 1812000
9.0 1.0 0.904 100444 0.507 4.564 4.436 0.444 2.254 219126
9.0 3.0 0.843 93667 0.219 1.974 7.026 0.234 4.270 506581
9.0 5.0 0.829 92111 0.153 1.380 7.620 0.152 6.562 724800
9.0 7.0 0.817 90778  0.097 0.870 8.130 0.116 8.613 1149073
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Fig. 2—Plot of 1/r against 1/c in the binding of fast green
to bovine serum albumin at pH 7.4
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Table II—Calculation of BSA-bound brilliant blue FCF at pH 7.4

€,=111,333, €,=95,850

Total ] of € Conc. of Conc. of Moles dye
00?-' dc;)enc C(I);Sc Ao Abs. ;? free6 dye bound6 dye  bound per Ur e
«10-6 M/l x10-5 M/ 631 nm x 10—c M/l x10-8 M/l mole pgotem
6.0 1.0 0.632 105333 0.613 3.675 2.325 0.233 4301 272109
6.0 3.0 0.601 100167 0.279 1.673 4.327 0.144 6.935 597799
6.0 5.0 0.592 98667 0.182 1.092 4.909 0.098 10.183 916154
6.0 7.0 0.587 97833 0.128 0.769 5.231 0.075 13.387 1301092
Table III—Calculation of BSA-bound indigo carmine at pH 7.4
€,=19,117, €,=14,000
Total conc.  Conc. of €app Conc. of Conc. of Moles dye
of dye BSA  Abs. at o _freedve  bounddye boundper gy g
%x10-5 M/l x10-5 M/l 621 nm x 10 c M/ x10-5 M/l mole p;‘otem
3.0 1.0 0.564 18800 0.938 2.814 0.186 0.186 5.379 35535
3.0 3.0 0.546 18200 0.821 2.462 0.538 0.179 5.580 40611
3.0 5.0 0.529 17633 0.710 2.130 0.870 0.174 5.747 46945
3.0 7.0 0.513 17100 0.606 1.818 1.183 0.169 5921 55022
Table IV—Calculation of BSA-bound allura red AC at pH 7.4
€,=21,200, €,=17,700
Total conc.  Cone. of €app Cone. of Conc. of Moles dye
of dye BSA  Abs.  at free dye  botnd Q¥e indber U e
- - - - mole protein
x10-5 M/l x10-5 M/l 503 nm x40 X prote
3.0 1.0 0.588 19600 0.543 1.629 1.371 1.371 0.729 61404
3.0 3.0 0.556 18533 0.238 0.714 2.286 0.762 1.313 140000
3.0 5.0 0.546 18200 0.143 0.429 2.571 0.514 1.944 233333
3.0 7.0 0.542 18067 0.105 0.314 2.686 0.384 2.606. 318182
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Table V—Binding free energy and binding site between edible dye and protein

E

dible dye Amax (nm)

€ €2 Absolute Temp. (°K) Binding site (n) aF (cal/mole)
Erythrosine 525 80,690 42,000 295 6.1 -8,139
Fast green 623 112,056 88,500 297 0.8 -6,796
Amaranth 520 22,810 15,000 295 1.2 6,757
Allura red 503 21,200 17,700 295 3.5 -6,750
Brilliant blue 631 111,333 95,850 293 0.6 -6,705
Tartrazine 428 21,870 14,500 295 1.6 -6,333
Sunset yellow 480 20,300 13,000 295 3.2 -6,276
Indigo carmine 621 19,117 14,000 291 0.2 —-6,024
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