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Studies on Crystalline Whale Pepsin

M. Analysis of amino acid by paper chromatography

Tsuneyuki SAITO, Yoshio ISHIHARA, Yasuzd 110 and Teiichi SASAKI

Abstract

The following amino acids were found as the constituents in the whale pepsin by means of
paper chromatography of its acid- and alkali- hydrolysates: cystine, aspartic acid, glutamic acid,
glycine, serine, threonine, lysine, histidine, arginine, alanine, tyrosine, e-aminobutyric acid,
proline, valine, methionine, tryptophane, phenylalanire, and leucines. The pepsin contains e-

aminobutyric acid as a specific component.

Between the two whale and swine pepsin, some differences could be found in the relative
contents of the constituent amino acids. Whale pepsin showed higher contents for basic amino
acids (arginine, lysine, and histidine) in the case of acid hydrolysatesand for S-containing amino

acids than swine pepsin in the case of alkali hydrolysates.
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Fig. 1. Paper chromatogram of amino acids Fig. 2. Paper chromatogram of amino acids

in acidhydrolysate of whale pepsin in alkali hydrolysate of whale pepsin

First phase: phenol/water (4:1). Second phase: n-butanol/acetic acid/water (9:1:7, upper layer).

Ninhydrin development :

1, cystine; 2, aspartic acid; 8, ghutamic acid; 4, glycine; 5, serine; 6,

threonine; 7, lysine; 8, bistidive; 9, arginine; 10, alanine; 11, tyrosine; 12, #-amino butyric acid; 13,
proline; 14, valine; 15, methionine; 16, tryptophane; 17, phenylalanine; 18, leucine; 19, isoleucine.

Table 1. Amino acid constituents of whale and swine' pepsin
Acid-hydrolysis Alkali-hydrolysis :
Amino acid Whale Swine | Whale | Swine Methods of identification
pepsin pepsin pepsin | pepsin
1 Cystine + + ++ =+ | Reaction of hydrochloroplatinic acid
& reaction of sod. nitroprusside
2 Aspartic acid | ++(+) tHE ) () T Fractionation by ionophoresis & then
3 Glutamic acid + 4+ + 4+ + + + + ! Rechromatography
4 Glycine +++ +++ | ()| ++(H)
5 Serine ++ ++ ++ + + |) Frationation by ionophoresis
6 Threonine ++ + -+ +++ +++ |f Reaction of sod. periodate
7 Lysine -+ + +(H) + Frationation by ionophoresis
8 Histidine ++ + + 4+ Reaction of Sakaguchi & reaction of sod.
9 Arginine +(+) + + + nitroprusside for arginine & lysine
Reaction of p-bromo amilin for lysine
10 Alanine ++ +(+) ++ ++ | Elution & rechromatography
11 Tyrosine ++ + -+ + + ++ Folin’s reaction
12 e-Amino- + - + — | Elution & rechromatography
butyric acid
13 Proline ++ ++ ++ ++ | Reaction of isatine
14 Valine ++ ++ | +4+(+) | ++(+) | Buffered phenol : m-cresol solvent
15 Methionine + + +(+) + | Reaction of sod. nitroprusside & reaction
of hydrochloroplatinic acid
16 Tryptophane - - + -+ ++ | Folin’s reaction
17 Phenylalanine ++ + + +(+) + + l
18 Leucine ++ +++ ++ | ++(+) |} Elution & rechromatography
19 Isoleucine + + + 4+ + +4 | ++(+) J
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