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Isolation and Characterization of
Soluble and Insoluble Proteins

in Koshu grape Juice.
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Abstract

Koshu grape juices were separated into soluble and inscluble (precipitate) fractions
by centrifugation. The proteins present in the precipitate were solubilized with 0.1M
carbonate buffer (pH 10.0) containing 0.1%sddium dodecy! sulfate and the recovery of
the solubilized proteins was about 40%. The soluble and solubilized proteins obtained
as lyophizates were further separated by SDS polyacryl amide slab gel electrophoresis.
The soluble protains contained at least 5 protein fractions with molecular weight in the
range of 13,000 to 68,000. The sclubilized proteins contained at least 14 protein fractions
with molecular weight in the range of 13,000 to 100,000, Although the number and relative
proportions of the protein fractions separated from soluble and solubilized proteins were
very different, these proteins had relatively similar amine acid compositions. They were
rich in aspartic acid, glutamic acid, glycine, alanine, and serine.
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Fig. 1. Effect of pH on solubilization of insoluble’

proteins from juice precipitate.
"The washed precipitate (2g) was homogenized

in 100 ml buffer (pH 3.0: 0. 1M tartrate buffer, pH .

5.0; 0.1M acetate buffer, pH 7.0; 0.1M phosphate
buffer, pH 9,10,11; 0.1M carbonate buffer). After
stirring in an ice bath for 1 hour, the homogenate
was centrifuged at 15,000 rpm for 30 min. The
‘supernatant obtained was dialized against water
and the amount of solubilized proteins was
determined.
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Fig. 2. Effect of sodium dodeéyl sulfate (SDS) on
v solubilization of insoluble proteins from
juice precipitate.

Various concentrations of SDS were added to
the pH 7.0 or pH 10.0 buffer solution. Other
experimental conditions were the same as in the
footnote of Fig. 1. .

Q. 0.1IM phosphate buffer (pH 7.0).@, 0.1M
carbonate buffer (pH 10.0}
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Fig. 3. Relationship between the protein concen-
tration and the peak area.

Various amounts of standerd proteins were
applied to a polyacrylamide slab gel and the
electrophoresis was run as described in the text.
After silver staining, each of the protein bands in.
the gel was scanned with a densitometer and the

- peak areas of the bands were determined.

O, cytochrom C .0, chymotrypsinogen A.Q,
human serum albumin @, bovine serum albumin.
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Fig. 4. SDS polyacrylamide slab pel

electrophoresis of soluble and solubilized
proteins. ,

Ten ug of proteins was used for the
electrophoresis. Other experimental conditions
were the same as in Fig. 3
A. Marker proteins ( see Fig.3). B. Soluble proteins.
C. Solubilized proteins.’

Table 1.. Relative proportions and molecular
weights of various protein fractions
{bands) on SDS gel electrophoresis.

Protein No® Soluble protein Solubilized protein

fractions fractions
MW? % of total MW % of total
1 68,000 10.3 100,000 5.9
2 30,000 6.4 63,000 6.1
3 25,000 52.1 62,000 2.3
4 20,000 215 60,000 6.5
5 13,000 8.7 43,000 10.4
6 ' 36,000 6.4
7 30,000, 6.6
3. 27,000 6.2
9 24,000 103
10 23,000 1.9
11 22,000 10.1
12 19,000 7.6
13 15000 1.7
14 - 13,000 8.0
1) See Fig.3.

2) Molecular weight {daitons).
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Table 2. Amino acid compositions of various protein fractions separated from soluble proteins.

Amino acids Protein fractions (Molecular weights)

68,000 30,000 25,000 20,000 13,000
(mol %)
Asp 157 19.6 “18.1 18.8 13.3
Thr 4,2 4.6 5.0 5.3 4.7
Ser 10.9 11.3 : 10.5 9.0 12.8
Glu 17.9 - 15.7 14.9 14.6 16.5
Pro 3.7 3.0 3.3 4.1 4.6
Gly 190 20.6 168 17.1 182
Ala 8.4 8.3 8.2 8.2 88"
Cys-Cys ! ‘ t t t t
Val - 35 3.0 3.3 3.9 3.5
Met 0.4 05 06 0.5 0.6
Ile . 2.1 2.0 : 2.5 2.6 2.3
Leu i 3.2 1.8 3.9 42 3.6
Tyr . 1.1 1.6 2.0 2.1 ’ 1.7
Phe 15 1.8 2.3 2.6 2.0
Lys 32 2.7 2.9 28 ' 3.0
His 34 2.3 4.5 2.2 2.2
Arg 19 1.2 ' 1.3 1.7 2.2
1) Trace. '

Table 3. Amino acid compositions of various protein fractions separated from solubilized proteins.

Amino : Protein fractions {Molecular weights) )
acids 100,000 68,000 60,000 43,000 36000 27,000 24,000 15000 13,000
~ 62,000 ~30,000 ~19,000

- {mol%)

Asp 16.8 19.0 18.0 16.7 15.7 165 18.5 16.1 15.3
Thr r 46 44 - 40 44 44 42 42 4.4 3.8
Ser - 130 115 9.9 124 14.5 13.7 9.8 123 - 102
Glu 18.7 19.0 19.6 20.8 20.5 205 18.8 19.7 23.8
Pro 2.7 18 37 2.4 25 2.9 5.5 4.3 3.1
Gly 18.8 19.9 207 . 186 19.8 18.5 18,0 18.2 18.3
Cys-Cys Y t t t t t t t t
Ala 85 8.4 8.9 8.5 9.7 85 9.1 84 9.2
Val 1.4 1.5 2.4 2.7 21 28 2.3 2.5 3.2
Met t t t t t t -t t >t
Te 2.2 1.9 1.8 19 - 19 1.7 1.7 1.9 19
Leu 34 2.9 2.5 2.8 2.4 24 2.4 2.7 2.5
Tyr 1.4 1.2 0.9 13 1.2 1.3 08 16 15
Phe 1.6 1.3 1.2 1.4 1.0 13 1.1 15 14
Lys 3.3 2.9 2.4 2.6 2.2 2.4 2.3 2.4 2.1
His 2.6 . . 2.8 27 26 2.2 2.5 2.4 2.6 2.8
Arg 1.1 1.5 1.4 1.0 ¢ 10 3.2 1.7 11

1) Trace.
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