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Overview

* Amino acids — basic units — peptides or enzymes
» 300 (In nature), 20 (mammalian proteins)
* Basic structure:
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distinctive for each amino acid

Glycine Alanine a ine Iso eucine Leucme
HO,
0 0 7 <] HN
Ly

Phenylalanine Tyrosine Tryptophan

l i | m
Histidine Aspartic acid Glutamic acid Asparaglne Glutarmine
HO,
0
HN HoN
Cysteine Methionl 2 Serine Threonlne Proline

Scanned with CamScanner



Pefl'ide. [

liﬂ'&st

Peptide bond
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* Amino acid —— dissolved in water —— zwitterion

inkernal Lronsfer ? a form that contains both positively and
of £tom Carbov-a-l #foup @3” = —C0 negatively charged functional groups, and the
o Amine group . ,L net charge of the entire molecule is zero.
zwitterion T

* Amphoteric substance

R

| 5 i
HaN*=CH-COO" + H;0* = ( HsN*-CH—COOH }+ H,O
Zwitterion Acid >backing «P  Pcid S g0 Shan :},d‘.q e ¥
; = e
HaN*-CH-coo™ + OH  ___ + H,O
Zwitterion Base Bt Anionic form

* The ionic form of the amino acid present in an aqueous solution is
dependent upon the solution’s pH.

x| VW PH — Pfonatc&
o | M pu = depronated

~10 o +—> PRa YPH  protonalel > deprotonated
H-,_M-c' Cooll e Pa. YPH  protonated > dle potonated
\
R
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a d’rrjt of Ammo Peid depend 00 the pH-
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I Titration curve of amino acids with strong base

* A titration curve of an amino acid |is a plot of the pH of the acid e.g.,
glycine against the degree of neutralization of the acid by standard
(strong) base e.g., NaOH

* It is useful for identification an unknown amino acids by defining:
 v'the number of ionising groups
@ v'the pKa of the ionising group(s) _ Depend on the type of amino acids:
(3) v'the buffer region(s). | —

J
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> PRa >PH  prolonalel > deprotonated
Pka. Y8 protonated > depotonabed
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example
* lr ﬂl: |
PXa: PR — provonaked
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Titration curve of amino acid (glycine)

1. At a very low pH (acidic) both groups are fully 13
protonated where the solution predominantly - Glycine
contains: 5
Firsk dissociabed. — 2 %
U'm; ' More Acidic.. T e T S e
i Lower pka.
2. When the pH is raised, the -COOH group start 7k
to be deprotonated and the proportion will be: ol i
rE'":1 ﬁ";, I~
CH, < CH, £ -
([3007 COOH pKl =234 » Henderson—

3. pH= pKa,,|where it will act as a buffer and the S S PH = pKa + log([A")/[HA])

solution will contain an equal amount of :

+
NH,

| Pk,
CHy ==
COOH
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I‘I'TH:n

CH,
00~

b Hasselbalch equation:
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veryr potenated
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Cabionicon = Luitkerion 10

PH=pka Hendermn
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Titration curve of amino acid (glycine)

4- Further increase in pH, the solution 13
will predominantly contains zwitter ion - Glycine
and the pH at this point is equal to pl. - .
; - dissaciakion fiom Amico
?::1 Builer ) 09s1lo s I
I’ ,_ = fegion PH“'PK
COO
5- As the pH increases, the second 1+
group —NH,* will be deprotonated PH e L.
P‘“l” I:"'Iu i
JQI’D’:DM\EOI{ PD\!DM*:J < E‘zi:)_ < CH, | E pK, = 2.34 }‘Pain'r =pH
00 - zeok =507
PKa™> pH T zed ¢ 0%
6- After that, pH=pKa, where it will as " i 1:1
a buffer and the solution will contain |
an equal amount of: 0 !
» 0 0.5
E:: o :: OH" (equivalents)
(IZ()U' (:’()()'
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Titration curve of amino acid (glycine)

13
o % - Glycine
\ il > NH,
P CH, I
CO0O~ -
CO0~
== a e - | L > unionic lorm
I Do gt
: . : I : Lwitker o0
- 8- the NH;* group will dissociate 7k 5 yeslas)
and at the same time the glycine 5 | ol = 597! ) c;-:u du:ea-uo:‘
’ g : . : ino gronp) 5o H* L
full dissociate in end point L 5 | predominank -» onionic fore
- pKi=234 ; .
NH, |
CH, I : 7
00~ L ! | o
| I
l ! 1
1

0 1
0 0.5 1 15 2 ’
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More Complex — dissociated H* on 3 Sleps

Titration curve of triprotic amino acids

- Titration curves of triprotic a.a. are more complex with three stages—> They have 3

pKa values.

- If additional acidic or basic groups are present as side-chain functions, the pl is
the average of the pK.,'s of the two most similar acids (value).

In the case of aspartic acid, the similar acids are the alpha-carboxyl group (pK, =

2.1) and the side-chain carboxyl group (pK, = 3.9), so pl = (2.1 + 3.9)/2 = 3.0.

For arginine, the similar pKa's values are the pKa for guanidinium group on the

side-chain (pK, = 12.5) and pKa for alpha-ammonium group (pK, = 9.0), so the
calculated pl = (12.5 + 9.0)/2 = 10.75.

pH
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Practical part

Procedure:
1. Record the code letter for your unknown solution.
2. Place 10ml of your 0.1M amino acid sample into a 400 mL beaker.

3. Clamp the pH electrode to the ring stand with the tip submerged in the solution in the 400 mL beaker. You
may have to add 50-100 mL of distilled H20 to make sure the electrode tip is under to solution.

|Add 5 N HCl until pH is between 1.7 —1.9. |

4. Record the initial pH of your solution and the initial reading of your burette (which doesn’t have to be 0.0 mL
but it helps).

5. One person should be collecting burette volume readings while the partner watches the change in pH of your
solution. Record burette reading for each change in pH in your notebook. You do not have to take a reading for
each pH unit shown, but try not to skip more than two units.

6. Initially, the volume of KOH needed to cause a change in pH will be fairly large (over 1 mL).

7. As the titration continues, the volume of KOH solution needed to cause pH changes will become less and less.
Near the equivalence point, a single drop may change the pH dramatically.

8. As the volume of KOH needed to change the pH decreases, it is STRONGLY recommended that you proceed
drop by drop. You may increase the amount added each time as the pH changes become less (after passing the
equivalence point). Continue this procedure until you reach pH 13.0.
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