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Twenty a-amino acids are the monomers from which proteins are made. These
amino acids contain at least two different chemical groups able to react with each
other to form a *covalent linkage. In the amino acids these are the NH2 and COOH
groups. The characteristic linkage in the protein is the peptide linkage whose
formation can be imagined to occur by the splitting out of water between the carboxyl
of one amino acid and the amino group of another.

The amino acids are differentiated, one from another, by the structures of their *side
chain groups. These groups are of varying size and chemical structure. (1)The side
chain groups fill much of the space in the interior of a protein molecule and also
protrude from the external surfaces of the protein where they determine many of the
chemical and physical properties of the molecule. Table 1 shows the structures of the

side chains of the amino acids commonly found in proteins. The complete structure is
given for proline.

The chain formed by polymerization of amino acid molecules provides the primary
structure of a protein. Each monomer unit in the chain is known as an amino acid
residue. This term acknowledges the fact that each amino acid has lost one molecule
of H20 during polymerization. To be more precise, the number of water molecules lost
is( 2 )( 3 ) than the number of residues. The amino acid composition
varies greatly among proteins. A typical *globular protein contains all or most of the
20 amino acids. The majority are often present in roughly similar amounts but histidine,
cysteine, methionine, tyrosine, and tryptophan tend to be less abundant than the
others. 4 The average molecular weight of the 20 amino acids is approximately 138.

However, the molecular weight of a large protein can be estimated from the number
of amino acids in the protein by assuming that each residue adds 110~115.
D.E. Metzler & “Biochemistry 2" edition”/ & 5| I %
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2 Alanine Arginine Asparagine Aspartic acid Cysteine
SFR 89 174 132 133 121
EE®H 6.00 10.76 5.41 277 5.07
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EEA 3.22 5.65 5.97 7.59 6.02
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10.6 mg DILEWY ¢ ZIRMEBEDPTHNRALBL THFROERREFEIR Tk
BE7 VEZJLE LTz, RIZ, KEEF FUSDLZMATMRL, RELE-S4AE
% 1.20x 1072 mol/L DFEEE/KBR 300 mL [CTRTHERS -, COWEKE
&%, 2.00x107" mol/lL MKEEIEF ) O LKBRTHIEEL-L 25 2.38
mLZZELT=,
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GERZRBLTHEIND, CNODIEERGOBREICENT, MIRICE YD DL
FIZRYAARFBREZFAL, JILa—XEHERNICTEMERF EKIZHE S,
CORBIETILI—ADOBBEREICHEET 5,

—h, INEFFEMEORIGICHET LDITIERTH D, XERTIE, 3
FFRALTZBIERFEKDOTILO—REBBEZERT S, LEFLELERID
[CFIAT2BETIE BRAFH/ILEERRLUMBKELLZY, EOIRILEF—
FBFRVSFAOEMECERINDS, 512, COBMEZFALT, 1W<D
HOEBLETRSHAEERNICETT 5,

Bl1 J)La—X0BEBEREOIEZERIGK 5.

M2 M10oBEREGE BEEXTRIGTHY, JILa—X0OBERIE EBR
DEITRWIZDTENE, TRNENOREIZCONT, BF (e7) 280
FHEERIGRERE, £, YL —R 1D FOBRERBICBLNTES
ShBEFHETRE.

i3 25°C, 1.013x105Pa (LT, ¥)ILa—X (E), COz (R), H20 (&)
DEBEBIEEFNFHN 1273 kd/mol, 394 kd/mol, 286 kJ/mol THD. [E
BREECETFSTI)ILa—R (B) O#RER (B kd/mol) ER& &, f#
ERMICIE, BIEEAEBXBLUHAICRLEZ&ESBIRILF—RER
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T3, CDEE, BS3TROLKBAICHET 52T RILF—%ZKEK 680
nMmAOXETEZBZEICLE FLa—RA 1 DFLEEYDOERICHEL
HANLTFEEADEF 2 T TRO &, BERKICIE, FTEBEZEL,
HEXTEMESOTREE L, 2720, XOIRILF—FETRIZE
MmahdeEd s, £, 7RARFOE#HIE 6.0x102/mol, T3 I FE
(X 6.6x103%Js, HODEEIX3.0x108m/s £F 5,

RERIZENT, BEGBO M OXEEAWVTYILI—R 1 FFEER
T 51848, REBLELGATHRE M4 TROLEFHRE—FHET, B
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—EREERLEEYMA ERILLATILTE FEBMEDHEETTRIGESES &
HERMTHE/ ARSI /oIS, —FH, BEMEDHEETT 188 mg ®
EEYMAELEBBOMIDTE MU ERGESE-EDSH, & ELUORGASE
ZITETL, TEMVIDFIZHL29FOIEEWA ROV TRERSEHETR
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M4 ELEYMAXEEYD LEMAECEETT, M1 THRRETE I EELOR
WEEZL, IXRTIHEEEZLDILAYE 25 1-.63.6 mg DIL& E(2.00
mmol) ZELIA(I)DHFET CREMBELI-ET A, 176 mg D_ELREL
252mg DIKMBER L=, LEWE IZHkE, KE, BEOADNEENZES,
TOMBERBLUVEER R,
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MATHE, UTDK5732 BREOHEERLEZECT. pH MEBHTEES

(pH >12) IZELBHERYM G ORrFHKIE CooH130sNaz; THh-1=. G DiEE
XEEE,

E — F — G

O<pH<82 8.2<pH<12 pH>12

B16 pHIZIGEL-LEME ORB(X, EEWE NEEAWMF IZEEL-&=(5E
EITEI S, Chid, LEYMFICHE T2 L2HEAOBAINIELEME L=
CRBY, BREREENLTEHKLE: (XRLE:) —EREOHIEBKRT BT
OTHD. FLLARLLED S, EEYMF OHFRIL CooH1204Na; TH Y,
BEREEDRICEEND T F U EEET L2 EARDA o=, (LBY F OEE
Xzict.
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