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I_Table I The Ratio of Small M.lecular Material a) or Insoluble

Material
b)

to sonicated Soluble and lnsoluble CNomucins.

The ratio of content of each component in small molecular

･

material or insoluble material to total content of the

component in
sonicated ovomucins are shown as percent.

Small molecular material lnsoluble material

Nitrogen Hexose Sialic acid Nitrogen

Soluble ovomucin O.4 亀 0.6亀 4.0 % 0.0 Q).

Insoluble ovomucin 0.9 % 0.8 亀 0 亀 2.5 亀

a) Small molecular material was obtained by ultrafiltration of

･ sonicated ovomucins.

b) Insoluble material was obtained from sonicated insoluble ovomucin.



33

トTable II. 血Iino Acid Composition of Small Molecular Material

and lnsoluble Material Obtained from Sonicated Soluble and

lnsoluble Ovomucins.

Values are shown asリmOle per gram of sonicated ovomucins.

SmaLll mol-ecular material

Insolu古1e Solubl e

ovomuc ln
OVOmuCln

O.39 0.42

0.68 0.60

0.20 0.33

0.60 1.04

0.46 0.83

1.09 1.88

1.45 2.38

0.20 0.15

1.80 1.87

0.67 1.34

insoluble

n'aterial

Oval bumin

Lysine

Histidine

Arginine

Aspartic acid

Threonine

Serュne

Gl'utamic acid

Prol in卓

Glycine

Al a血ine

Cystine (half) 0 0

Val in卓

Methionine

lsoleucine

Leuc ine

Tyrosine

Phenyl al aれine

Total umole

Total weight

(mg)

0.32 0.51

0.03 0.18･･

0.26 0.34

0.30 0.40

0.07 0

0.44 0.23

6.4

4.0

8.3

12.2

9.2

12.4

14.1

9.5

9.1

1

1

2

2.7

3.6

3.6

4.0

6.5

0.6

4.0

5.7

8.96 12.50 156.0

1.14 1.59 19.8

0.09

0.04

0.15

0.18

0

0.19

0.14

0

0.03

0.01

0.03

0.02

0

0.13

1.36

0.17
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Ⅰ-Table III. Influence of Sonication on 血Iino Acid

Composition of Ovalbumin and Lysozyme

All values are Shown a5 mole per mole of protein.

sonicated
ovalbmin

Lysozymeovalbmin

Sonicated
Lysozyme

Lysine

Histidine

Arginine

Aspartic acid

Serュne

Threonine

Glutamic acid

Proline

Glycine

Å1anine

Cystine

Val ine

Methionine

lsol eucine

Leucine

2

1

3

5

1

4

1

1

3

2

3

7

ら

3

7

6

7

2

9

9

3

8

16

25

33

Tyros ine 12

Phenylalanine 22

23

7

1S

33

37

16

48

12

20

3

2

8

2

9

16

26

32

12

21
■

7

1

1

:0

0

7

6

2

2

2

3

5

2

6

9

4

4

1

2

1

1

1

7

1

1

:0

0

7

6

2

2

1

3

5

2

6

9

4

4

1

2

1

1

1
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+

トFig. 2. SDS Polyacrylamide Gel Electrophoresis of Sonicated

or Non-sonicated Bovine Serum Albumin (A) and Ovalbumin (B).

Both Lower are Soniqated Proteins.



3)

I-Fig･
･13･

SDS PolyacrylaJnide Gel Electrophoresis

of Gamma Globulin and Sonicated Ga7nma Globulin.

Upper : Gama Globulin with 2-mercaptoethanol,

Middle : Gamma Globulin without 2-mercaLPtOethanol>

bwer : Sonicated Gamma･ GIobulin without 2-mercapto-

ethanol.
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ⅠトFig. 3. Cellulose Acetate ElectTOpboresis of the Soluble

Ov9muCin (1) and Sonicated Soluble Ovomucin (2). The strips

were stained with Ponceau (A) or AIcian Blue (a).
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ⅠⅠ- Table ーⅠ. Carbohydrate Composition of Sonicated α aTld β-Ovomucins

Values were shown as a)o
per dry matter.

component 喜怒三三ce.望n
cR.?a;.?:≡nts-a)aR≡.?:≡:udcbl'n喜怒三三ce望ncRoeS;.?三…ntF-

a)冒:Svu.?孟udcbi'n

Hexose

Galactose ･

ぬnnose

〟-Acetyl

hexosamine

N-Acetyl

galactosamine

∬-Acetyl

glucosamine

Sialic acid

Sulfate

6.3 6.8

4.4 2.ら

l.9 4.1

7.5 8.2

0 0

7.S 8.2

0.3 0.8

0.4 0.06

19.8 18.4

19.4 16.6

0.4 1.5

19.1 22.S

8.0 9.7

11.1 12.8

12.6 11.4

3.1 1.2

23.3

19.2

4.1

19.7

8.7

11.0

13.8

2.7

a)
Kato and Sato (1971).9)

b) Ro_binson and Monsey (1971).1d)
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ⅠトTable II. Amino Acid Composition of Sonicated α and β-Ovomucins

Values Were Shown as moles per 100 moles amino acid.

sonic.ated Reduced S_a) Reducedb) sonicated Reduced F_a) Reduced
b)

α-ovomucin component. α-ovomcln β-OVOmuCin component β-ovomucin

Lys ine

Histidine

Arg inine

5.6 6.6

2.1 1.6

2.7 2.2

Aspartic acid 10.4

Threonine 6. 6

Serine 7. 9

Glutamic acid 9.9

Proline 5.4

Glycine 7.4

Alanine 4. 9

Cystine (half) 6.7

Valine 6.4

Methionine 1. 7

Isoleucine 6.8

Leucine 6.8

Tyrosine 3. 6

phenylalanine 3･ 9

Tryptophan 1 ･ 3

13.9

8.0

8.4

10.3

3.2

8.2

4.8

4.0

7.6

2.5

4.7

6.2

3.7

4.5

5.8 5.1

1.3 1'.7

2.4 2.6

8.7 7.2

14.7 13.3

14.5 14.4

8.1 8.6

7.4

4.6

6.4

5.4

4.9

1.4

3.9

6.9

2.5

3.0

0.8

a)
Kato and Sato (1971).9)

b) Robinson and hnsey (1971).10)
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II- Table Ill. Molecular Weightand Intrinsic Viscosity

of Soluble 伽omucins

Mol占cular lntrinsic

weight viscosity

( x 10,000) (ml/g)

Soluble ovomucin

Sonicated soluble

OVOmuC ln

Sonicated and reduced

soluble ovomucin

830 (±40) 365

110 (±1S) 24

23 (±3) 15
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ⅠⅠⅠ-Table I. Sedimentation Coefficients of Sonicated α- and

β｣ovomucins in Various Solutions

All valuesare shown as s20,W at a Protein concentration of

5
mg/ml.

All solutioTちCOntained 0.01 M Tris-HCl (pH 8).

0.1 M NaC1 6 M guanidine- 6 M guanidine-

HCl. HCI plus 0.I M

dithiothreito1

α-ひyomuc in

SCM α-Ovomucin 6.2 S

β-伽omucin 5.1 S

SCM a-Ovomucin 4.7 S

4.9 S

3.4 S

7.0 S

6.5 S



?7

ⅠⅠⅠ-Table II. かblecular Weight by Gel Filtration of Sonicated

α一 and β-Ovomucins in Various Solutions

0.1M 3M 3M
guani- 1%

Tris-HCI NaCl
a

dine-HCl
a

SDSa

α_ovomucin 3.ら xlO5 3.6xlO5 4.1xlO5 3.5 x 105

SCM α-Ovomucin 4.7

β-Ovomucin 5. 1

SCM β-Ovomucin 5.1

2.4 2.9 2.1

a
All solutions contained 0.1 M Tris-HCl (p= 8).



FO

ⅠⅠトTable III.かblecular Weights of Sonicated SCM cL-Ovomucin

and Sonicated β-Ovomucin by Sedimentation Equilibrium

blecularweight

SCM α-Ovomucin

β-Ovomucin

1.8xlO5a

4.0±0.1xlOSb

a
Experiment was performed at 20oC and at 9690

rpm･
Value

was taken from a trial of one concentration,
4

mg/ml in

0.1 M Ttis-HCl (pH 8) containing 6 M guanidine-HCl.

ち
Experiment was perfo-ed at 20oC and at 3783 rpm･ Valu･e

was shown as an average of trials at three different con-

centration, 2, 3 and 4 mg/ml in 0.1 M Tris-HCl (pH 8).
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IV- Fig. 1. DEÅE-cellulose Column Chromatograpby of the Sonicated

'Insoluble aLnd Soluble Ovomucins. -, sonicated insoluble ovo-

mucln; -----. SOnicated soluble ovomucin ; ---. NaCI concenr

tration.
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on a Sepharose 4B･ローー一月, Sα-OM(Ⅰ) ; I--｢, SchOM(S) ;

o1-一っ, SB-oM(Ⅰ) ; ●---●, sβ-oM(S).
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JV- Fig. 3. Circular Dichroism Spectra of the Sonicated

l

α- and β-Ovomcins.
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ⅠⅤ- Fig･ 4･ Cellulose Acetate Electrophoresis of the Sonicated

α一and β-Ovomucins. Tbe strips were stained with ponceau (a)

or AIcian Blue (b). 1) SQ-OM(Ⅰ), 2)古qual mixture of Sα-OM(Ⅰ)

and Sα-OM(S), 3) Sα-OM(S), 4) Sβ-OM(Ⅰ), 5) equal mixture of

Sβ-OM(Ⅰ) and Sβ-OM(S) and 6) Sβ-OM(S).
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IV- Fig. 5. SedinentaLtion-velocity Experiments with the

Sonicated β-Ovomucins (0.5 %
w/v).

Frames were recorded

after 60min at 60JOOO rpm･ The temperature was 20oC･

a) Sβ-OM(Ⅰ) and b) Sβ-OM(S).

● ■
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IV- Fig. 61. Concentration-dependence of Sedimentation Coefficient

of the Sonicated B-Ovomucins･ o-o, sB-OM(I) ; +---+, SB-OM(S).
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ⅠⅤ-Fig. 7. Polyacrylamide Gel Electrophoresis in

Sodium Dodecyl Sulfate (5亀a干rylamide) of the

Sonicated α-Ovomucin. The gels were stained with

Amido Black lob. 1) Sα-OM(Ⅰ), 2) equal'mixture of

Sa-OM(Ⅰ) and Sα-OM(S) and 3) Sα-OM(S).
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ⅠⅤ-Table I. Carbohydrate Composition of Sonicated α- and β-Ovomucins.

Values are shown in ojo
per dry matter.

Component Sα-OM(Ⅰ) Sα-OM(S) Sβ-OM(Ⅰ) Sβ-OM(S)

Hexose

Galactose

l血nno s e

N-Acetylhexosamine

N-Acetylgalactosamine

N-Acetyl glucosamine

Sialic acid

Suュ fate

6.3

4.3

2.0

8.5

0

8.5

0.7

0.2

6.3

4.4

1.9

7.ら

0

7.5

0.3

0.4

20.1

19.7

0.4

21.6

9.8

ll.8

15.3

2.9

19.8

19.4

0.4

19.1

8.0

ll.1

12.6

3.1
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ⅠⅤ- Table II. A皿ino Acid Composition of Sonicated α
-

and β-OvomlCins.

Values -are shown in moles per 100 moles 0f amino acid.

Sα-OM(Ⅰ) Sα-OM(S) Sβ-OM(Ⅰ) Sβ-OM(S)

Lナsine

Histidine

Arginine

Aspartic acid

Threonine
J

Serュne

Glutamic acid

Prol ine

Glycine

Al aれine

Cystine (half)

Valine

Methionine

lsoleucine

Leuc ine

Tyros ine

Phenyl alanine

2.6

10.6

6.7

7.8

9.4

5.6

7.7

4.8

7.0

6.7

1.7

5.6

7.2

3.5

4.0

2.7

10.4

6.6

7.9

9.9

5.4

7.4

4.9

6.7

6.4

1.7

6.8

6.8

3.6

3.9

3.0

1.1

1.1

2.6

20.0

18.4

5.6

8.9

2.1

6.0

2.ら

3.1

1.1

7.2

7.3

6.1

2.6

5.7

1.9

2.4

4.8

13.5

15.2

6.5

7.2

3.7

5.2

3.4

4.2

1.1

8.6

7.4

S.1

2.5
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5 6 7 8 9

pH

Ⅴ- Fig. 1. Influence of pH on the Turbidity of

α-OMand β-OM. o---一勺, α-OM; ●-●, β-OM ;

x--x,
equmal?xture

of α-OMand β10M.

Ovomucins were dissolved in 0.01 M Tris and adjusted

pH with 0.1 N HCl. Protein concentration wa岳0.2亀

for'α-OM and β-OM and 0.4 亀for the mixture.
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OD66.

40 80 120 Ⅰ60 200

NaCl(mM)

Ⅴ- Fig･ 2･ Influence of NaCI Concentration on the Turbidity

of α-OM and β-OM.

.1q. α_.M ;.--→, β-OM ; X----X,equamixture
of α-OMand

B-OM. ovomucins were dissolved in 0.OI M Trisand adjusted

to pH 4･8 with O･1 N HCl･ Protein concentraLtion wast 0･2 a)o

for α-OM and β-OM and 0.4 亀 for the mixture.
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Calcium(mM)

V- Fig. 3. Influence of Calcium(bncentration on the Turbidity of α-OM and β-OM･

･ o---や, α-OM; ●-･-一一, β-OM; X----X,

equa孟ixture.fα_.Hand β_｡M. .v.mucins were diss.1ved in 0.01 M Tris and

aLdjusted to pH 5 with 0.1 N HCl. Protein concentration was 0.2 oio for

α-OM and β-OM and 0.4 a). for the mixture.
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pH

Ⅴ- Fig. 4. Influence of pH on the Turbidity of α-OM and

β-OM in the presence. Of Lysozyme.
1

o-･･-･･叫, α-OM; ●11
, β-OM; x----x, equal mixture of

α-OM and β-OM. Ovomucins were dissolved in 0.01 M Tris

and adjusted pH with 0.1 N HCl. Ovomucin concentration

was o.1亀 for α-OM and β-OM and 0.2 o). for the mixture

and lysozyme concentration waLS O･1亀･
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OD660

i.0

0 20 40 60 80 IOO

NaCt(mM)

Ⅴ- Fig. 5. Influence of NaCl on the Turbidity of

α-OMand β-OM in the Presence
of Ly◆sozyme.

o----勺. α-OM; =, β-OM; x---x, equal mixture

of α-OM and β-OM. Ovomucins were dissolved in 0.01 M

Tris and adjusted
to pH 6.6 with 0.1 N HCl. Ovomucin

coTIcentration was 0.1亀 for α-OM aLnd β-OM and 0.2 亀 for

the mixture and lysozyme concentration was 0.1
a)o.
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5 10

Calcium(mM)

15 20

-V; Fig. 6. Influence of Calcium on the Turbidity of equal mixture of

α-OM and β-OM in the Presence Of Lysozyme.
一＼

1

0vomucinぬs dissolved in 0.01 M Tris and adjusted to pH 6.75

with 0.1 N HCl. Ovomucin 'concentration for the mixture was 0.2
c)o

aLnd lysozyme concentration was 0.1 a)..

し
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V-Table I･ Apparent Visco5ities of the Egg Whites and

the Ovomucins

ぬterials Apparent Viscosity (cp)
a

Thick 仙ite

Liquid Fraction

Gel Fraction

Soluble Ovomucin (0.15亀)

Insoluble Ovomucin (0.15 oio)

15.1 ± 1.0

5.1 ± 0.3

179.0 ± 2.6

4.6 t 0.1

18.0 ± 1.0

a

All viscosities were measured at 76.8 see-1 of shear rate.

Values were shown at an average of three or five times deter-

mination and standard deviation.
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Ⅴ- Fig. ll. Effect of the Sonicated β-Ovomucin on Apparent

Viscosity of the Soluble Ovomucin. The soluble ovomudn

concentration was 0.17S
a)D

COnta･ining no CaC12 (0) or 4 mM

CaCk (●) in 0.01 M Tris-HCl buffer (pH 8). Vertical lines

indicate standard deviation.
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