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ABSTRACT. The two dissociation constants of three amino acid, glycine, alanine, and
tryptophan were measured by the conductometric method in the temperature from 15 to 35°C and
pressure up to 2, 500bar in aqueous solution. The both dissociation constants were increased as the
temperature increased but the pressure effect were not same as the temperature effect. The first
constants were increased as the pressure increased but second constants were decreased except
tryptophan. The characteristic properties of these amino acids were discussed from the thermody-
namic properties of the dissociation reaction. The substituted effects of the reaction were deduuced
from Hammett reaction and substituted constants which were calculated from the dissociation con-
stants.
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Table 1. pKa values of amino asids in aqueous

(NH,RCO0") N

solution
Press. Temp. (°C)
(bars) 15 20 2 3 3
(a) Glycine (pKp)
1 2.398 2.38 2369 2360 2345
500 2.326 2.314 2.305 2.294 2.285
1000 2.262 2.253 2.245 2.231 2.227
1500 2.196 2.187 2.180 2.177 2.162
2000 2.136 2.124 2.118 2.110 2.109
2500 2.079 2.075 2.068 2.064 2.055
(b) Glycine (pK3)
1 9.905 9.793 9.675 9.587 9.49
500 9.961 9.833 9.713 9.618 9.513
1000 10.014 9.866 9.737 9.635 9.531
1500 10.051 9.897 9.765 9.657 9.549
2000 10.089 9.937 9.799 9.680 9.567
2500 10.118 9.977 9.820 9.701 9.576
(¢) Alanine (pKj;)
1 2.395 2.382 2.372 2.360 2.348
500 2.306 2.297 2.290 2.280 2.273
1000 2.231 2.230 2.218 2.210 2.205
1500 2.169 2.161 2.159 2.150 2.145
2000 2,111 2.107 2.104 2.099 2.091
2500 2.069 2.062 2.059 2.056 2.052
(d) Alanine(pK5)
1 10.079 9.939 9.785 9.684 9.554
500 10.145 9.993 9.841 9.708 9.581
1000 10.205 10.050 9.831 9.741 9.605
1500 10.252 10.081 9.906 9.767 9.625
2000 10.285 10.108 9.934 9.791 9.644
2500 10.315 10.135 9.950 9.808 9.665
(e) Tryptophan{pK;)
1 2.407 2.393 2.381 2.372 2.356
500 2.346 2.332 2.320 2.311 2.299
1000 2.296 2.283 2.269 2.261 2.250
1500 2.257 2.241 2.230 2.221 2.212
2000 2.230 2.215 2.203 2.194 2.186
2500 2.216 2.203 2.190 2.181 2.073
(f) Tryptophan (pK5)
1 9.677 9.513 9.387 9.279 9.154
500 9.634 9.471 9.345 9.237 09.113
100 9.604 9.441 9.315 9.207 9.084
1500 9.580 9.417 9.291 9.183 9.062
2000 9.569 9.406 9.280 9.172 9.052
2500 9.563 9.401 9.275 9.167 9.049
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Teble 2. Thermodynamic properties of the dissociation

reaction of amino acids
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Table 3. Thermodynamic properties associated with
the ionization of glycine at 25°C, 1 atm.

Props. 4y

ress, 0 0

Gord ol ]l | T

mole) ngole) néole) ’
at 25°C  at 25°C

(a) Glycine(pK7)
1 1. 074 —7.369 3.232 15°C —6.952
500 0. 824 —7.781 3.144 20 —6.919
1000 0.733 —7.812 3.062 |25 —6.848
1500 0. 638 —7.835 2.974 30 —6.820
2000 0. 549 —7.852 2.890 135 —6.809
2500 0. 480 —7.855 2.822

(b) Glycine(pKs,)
1 8.345 —16.277 13.198 [15°C  4.624
500 9.035 —14.141 13.251 |20 3. 999
1000 9.740 —11.883 13.283 |25 3. 247
1500 10.122 —10.773 13.322 (30 2.547
2000 10.223 —10.548 13.368 |35 1.947
2500 11.058 — 7.842 13.396

(c) Alanine(pK;)
1 0.942 —7.691  3.235 |15°C —7.092
500 0.677 —8.110  3.123 20 —7.079
1000 0. 569 —8. 237 3.025 25 —7.013
1500 0.474 —8.288 2.945 30 —6.951
2000 0.379 —8.355  2.911 35 —6.938
2500 0.314 —8. 368 2. 852

(d) Alanine(pK3)
1 10. 598 —9.227 13.349 |15°C 5.131
500 11. 493 —6.483 13.426 (20 4. 283
1000 12. 266 —4.072 13.480 |25 3.637
1500 12.503 —3.391 13.514 |30 2.919
2000 13. 006 —1.831 13.552 |35 2.528
2500 13. 243 —1.110 13.574

(e) Tryptophan(pK;)
1 0.976 —7.63 3.25 15°C —4.82
500 0.957 —7.39 3.16 20 —4.95
1000 0. 936 —-7.23 3.09 |25 —5.03
1500 0.915 —7.13 3.04 30 —5.11
2000 0. 895 —7.06 3.00 35 —4.96
2500 0.872 —7.10 2.99

(f) Tryptoghan(pKy)
1 10. 64 —7.25 12.80 15°C —2.94
500 10.60 —-7.18 12.74 (20 —2.98
1000 10. 58 -7.11 12.70 |25 —2.02
1500 10. 54 —7.15 12.67 |30 —3.07
2000 10.51 —7.18 12.65 (35 —2.97
2500 10.45 —7.38 12.65
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Table 4. Pressure dependence of hammett reaction
parameter(p) for amino acids at 25°C in aqueous
solution (¢=—0.5 (alanine), 1.0 (glycine),

2.5 (leucine), 5.5 (tryptophan)

Press. (bar) 0 r
1 0. 0675 0.0943
1000 0. 9996 1. 0000
2000 0.1105 0. 9990
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