Problem 8-17 Ampholytes — Amino acids

At what pH will the 0.03 molar solution of methionine contain 1.2 mol. % of Met” form and 0.008
mol. % of Met™ form? The dissociation constants of methionine (standard state of infinite dilution,
¢ = 1 mol dm®) at 25°C have the following values:

pKi(-COOH) = 2.28 , pKa(-NH3") =9.21.
What pH value corresponds to the isoelectric point of methionine?
[pH = 4.66 ; pl = 5.745]

Solution:
[Met] = Cper/C™
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CH3SCH,-CH-COO™ = CH3SCH,-CH-COO™ + H* <, = [Met 1-[H] _
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s = [Met?] + [Met'] + [Met ] = 0.03
1.2 mol. % of Met™ : [Met*] = 0.03 - 0.012
0.008 mol. % of Met™ : [Met]=0.03-8107

Ky Ko = M.U—ﬁ 2
[Met™]
10*2.28 . 10*9.21 - 0008 . [H+]2
0.012
[H'] = \/&125-10—“-49 =2.203-10°
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pH = —log (2.203 -10°) = 4.66

Isoelektric point:

[Met'] = [Met]

[HT? =K - Ko

pl =1 (pKy + pKy) = 0.5 - (2.28 + 9.21) = 5.745



