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Amino acid (1) Amino acid (2)
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Nonpolar, aliphatic R groups Aromatic R groups
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"Eyxovuv TV wkavotnyta va

Atopo @vlpaxka pe GTPEPOLY TO ENINEOO TOV

4 aPOPETIKOVG TOLOUEVOV POTOS, deC1A
VITOKUTACTATEG 1] apPLoTEPA.



OCeoPaoIKES 1010TNTES GULVOEEOY

~ Ta apwvoééa avaroyo pe to pH tov

, , , , cation Zwitterion anion
olaAvuatog 6to omoio Ppickovral, £yovv
TNV 1KOVOTNTO VO 10VIGTOOV Om0 TNV @\H: ®\”z NH.
aptvopdoo (KaTov), and v | K | o PK: [
KGPBO&U)\«OM(’ISG ((lVléV), T’] Kol oo TG R=C=COOH <= R-(C-C00° == R-(C-C00
ovo (1ooiovikn popen - Zwitterion ion). I|4 P‘I }lq

~ Xapaxmmpioviar ®¢ ap@oAvTeS, YT 2

EYOLV TNV 1KAVOTNTA VO OPOLV AALOTE ®C |
oéa (va oivovv HY), xar dAdote ¢ low pH pH high pH
Baoeig (va d&yovtar HY).
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Predominant Species at pH=5.0
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pl =1/2 (pKa, + pKa,)
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YnoAoyionog pl = 1/2 (pKa, + pKay)
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Abbreviafion PK: PKz PKr
Amino Acid

O

-COOH -NHs=* R group

Alanine . | | 2.34 | 9.69 [[]=
Arginine g | | 2537 | 9.04 | 12.48
Asparagine 2.02 8.80 -
' ' | 1.88 | 9.60 | 3.65
1.96 | 10.128 | 8.18

Aspartic Acid
Cysteine
Glutamic
Acid '
Glutamine _ Gin
Glycine || ‘eAy
Histidine . His
Isoleucine . e

Glu 2.19 ?.67 4.25
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2.17 | 92.13
2.34 | 9.60
1.82 | 9.7
2.36 | 9.60
2.36 | 9.60
Lysine Lys 2.18 | 8.95
Methionine Met _ . 2.28 $.21
Phenylalanine Phe 1.83 2.13
Proline | P | | 1.99 | 10.60
Serine . ser | | 2.21 | .15
Threonine Thr 2.09 ¢.10
Tryptophan Trp 2.83 .39
Tyros'ine | Tyr ’ | 2.20 EXE
valine | wval | v | 232 | 9.62
From Lehningerxr Principle of Biochemistry.
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AVTI0pOGTNPL0-
2keun-Opyava

AldAvpo vopoyAwpiknc yAvkivng 0,1
M, owivpo NaOH 0,1 M, motpt
Céoemg 100 mL, poyvnne avaosvong,
TPOYOTIOQ,  TMEYAUETPO,  LUOYVNTIKOC
OLVOLOEVTTPOG



NeipauaTikh

TTOPEIO

1. IlpocBetoviar 10 mL
OLADLOTOC
VOPOYADPIKNG
yaokivng  0,1M  o¢
motnpl (€oemg Tov 100
mL, to omolo &ival
EQOOLOGLEVO LLE
noryvintn ko Pploxetan
TOV® GE AVOOEVTNPO.

2. Merpiétoan to pH tov
OLADLLOLTOG.




['epiCeton  wo  mpoyoioo e
otdAvpa NaOH 0,1 M.

TomoBeteiton 1t0 motnpt (€omc
LLE T0 OtdAvpol il
VOPOYAMPIKNG YALKIVIG Kal TO
LOyVITI] OVAOEVGNG, TOV® GE
LLOLYVNTIKO OVOOEL TP

Avotyetal n avddsvon e Alyeg
OTPOPES, (MmOl AVAOELGT) Kol

wpocHetovion oo mv
wpoyotoa 0,5 mL NaOH.

)
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Aopnvetal Yo Alyo To oldAvua
Vo, avaoeLBel, Ko pueTpréTon 1o
PH pe meyduerpo. H cwom
pvOuon  tov  WEYAUETPO
EAEYYETOL QMO TPV UE TN
ypnon buffers pH=10, 4 ko 7.

EnavoaiapPdaveral M
oladKacio. €mwg otov to pH
TOV OLADLOTOC ol

VOPOYAMPIKNG  YAVKIVNIC Vol
TapeL Tiun mepinov 12,5.

A
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[Ipocoyn ypnoonoteitor odAvua
VOPOYA®PIKNG YALKIVNC 0,1 M kou Oyt
otdivua yAvkivng 0,1 M, ondte o€
ypELALETOL VO YIVEL TITAOOOTNGT) KOl LLE
otdivpo HC1 0,1 M yua va BpeBei to
IGONAEKTPIKO oMUEL0 TNG YALKIVIG.

®




MeTpnoelg -
ATTOTELEGNOTOL

Kataokevdletar 1 YpOoQIKn
mopdoTacn TV Tiwov - pH
cuvoptnoel Towv ML NaOH o
LEG® OTNC VITOAOYICETOL 1) TUUN
TOV 1GONAEKTPIKOV GNUEIOV TNG
YAVKIVIC.
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Ogca yperactodv £mg Tipq pH
nepimov 12,5
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[heoretical Titration Curve of Glyeine with NaOH
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