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The identity of a-amylase inhibitors from Toramame

(Phaseolus vulgaris L.)and Uzuramame (Phaseolus vulgaris L.)
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The identity of a-amylase inhibitors(TAI and UAI)from Toramame (Phaseolus vulgaris L.)and
Uzuramame (Phaseolus vulgaris L.)was examined by comparing peptide maps and sugar chain
compositions of both inhibitors. The amino acid compositions of « and j subunits of UAI were
very similar to those of TAI, respectively. The peptide maps in the Staphylococcus protease
digestion of «-subunit and in the lysylendopeptidase digestion of B-subunit of UAI were
identical with those of TAI, respectively. These results showed that both inhibitors had the same
amino acid sequence. The comparison of sugar chain compositions of both inhibitors suggested
that the major glycoforms of UAI and TAI were the same and even glycoform compositions of

UAI and TAI were very similar.
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Fig. 1. Separation of the UAI subunits by
DEAE-Sephacel ion exchange chromatography
under a denaturing condition.
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Fig. 2. Peptide maps of TAl« (A)and UAl« (B).
The Staphylococcus protease digests of a-
subunits of TAI and UAI were separated by
HPLC.
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Table 1. Amino acid composition of the subunits of

« —amylase inhibitors.

(mol%)
Amino Acid TAI UAI

«a B a B
Asp 17.8 16.2 17.3 16.1
Thr 11.5 7.2 11.2 7.4
Ser 11.6 14.6 11.3 15.2
Glu 6.9 9.3 6.7 9.5
Pro 1.4 3.3 1.6 2.9
Gly 4.1 5.6 4.0 5.1
Ala 9.2 3.1 9.0 3.3
Cys 0 0 0 0
Val 3.3 13.8 3.2 13.4
Met 3.4 0 4.7 0
Ile 7.1 3.3 7.8 3.5
Leu 5.0 4.7 5.2 5.0
Tyr 4.1 4.1 3.8 3.8
Phe 6.7 5.3 6.5 5.3
Lys 1.5 6.1 1.4 6.0
His 1.5 1.7 1.4 1.7
Arg 5.2 2.1 5.1 2.1
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Fig. 3. Peptide maps of TAIpR (A)and UAIpB (B).
The lysylendopeptidase digests of j —subunits of
TAI and UAI were separated by HPLC.

—, absorbance at 220 nm, ----- , acetonitrile

concentration.



(W - 7rH

A
11
6
8
&
% 1 1 4 / . 10
P 5
50 M \J TAI
- 6 9 10
1 1
H MJJLELJ’jAJk, UAl
M3 Ms Ms H\s-lh—
o R 20 3

Elution time (min)

- R - 1R
B
© 3
g 4
§ A A
5 N s o TAl
[ !J n
LJ ]
_j Ly s, , UAl
M3 MS M6 M7 M8 M9

o 0 " 20 30
Eiution time (min)

Fig. 4. Fractionation of PA-oligosaccharides from « -subunits(A)and {3 -subunits(B)of TAI and

UAI by size-fractionation HPLC.

M3, MS, M6, M7, M8 and M9 were authentic PA-oligosaccharides.
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