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Table 1. Beta-lactoglobulin contents in the milk products.

B-Lactoglobulin

Samples (ug/100ug of total protein)

Raw milk 9.61

UHT* processing A 9.55

mitk B 8.94

c 9.51

UHT* processing &€ B 8.33

aseptic packaging € 9.45
milk

Condensed mitk A 7.69

sweetened B 8.04

c 6.23

Evaporated milk A 7.82

' D <2.18

Modified milk A 16.96

powder B 12.79

¢ 7.63

Skim milk powder A 4.79

B 2.84

c 2.97

*UHT:ultra~-high temperature

Table 2. Effects of milk components and salts on antigenic value of f-lactoglobulin upon
heat treatments. ’

- Antigenic value after heat

Components added* Concentration treatment at 96°C for:

‘ (w/v, %) - ; —

0 min 3 min 10 min**
None — 2560 1280 640
a-Lactalbumin 0.13 2560 1280 640
Casein 2.6 2560 1280 320
a-Lactalbumin+ Casein 0.1342.6 2560 1280 320
Lactose 4.6 2560 2560 1280
CaCl; 0.15 2560 1280 640
KCl 0.15 2560 1280 640
NaCl 0.15 2560 1280 640
MgCl, 0.01 2560 1280 640
KHzPO, v 0.15 2560 1280 640
NaH,PO, 0.15 2560 1280 640

* Each component was added in 0.3% g-lactoglobulin solution dissolved in MclLvaINg's buffer,
pH 6.6. ** Antigenic values were exhibited as the reciprocal titers.

Table 3. Apparent molecular weights and antigenic activity of A-lactoglobulins treated
with 8M urea.

Treatments Molecular weights Antigenic activity*
None (Native) 36000 2560
8M Urea alone 53000(II), 3500C(H) 2560
8M Urea added N-ethylmaleimide 18000(IV) 2560

* 0.3% (w/v) Native or urea-treated B-lactoglobulin solution was diluted with physio-
logical saline solution, and the antigenic activity was shown with maximum degree of
dilution which formed precipitin ring with anti g-lactoglobulin serum.



Table L. Antigenic activity of p-lactoglobulins treated with chemical reagents.

Reagents

Antigenic activity*

Relative activity(%)

None (Native)
p-Chloromercuribenzoate
2-Mercaptoethanol + lodoacetic acid

2-Mercaptoethanol + lodoacetic acid
(in the presence of 8M urea)

lodoacetic acid
Hydrogen peroxide

2560 100
2560 {e0)
840 26
640 28
2240 87.5
2240 87.5

* 0.3% (w/v) Native or chemically treated A-lactoglobulin solution was diluted with
physiological saline solution, and the antigenic activity was shown with the maxi-
mum degree of dilution which formed precipitin ring with anti -lactogiobulin serum.
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Fig. 1. Correlation between natural antigeni-
city and coagulation of B-lactoglobulin heated for
20h with or without the addition of lactose. . (a)
pH 6.6, 60°C, (b) pH 6.6, 70°C, (c) pH 6.6, 96°C,
() pH 8.0, 60°C, (e) pH 8.0, 70°C, (f) pH 8.0,
96°C. Lactose added (%): —O— 0, —@©— 5,
—@— 10.

Table 5. Inhibitory effect of the cyanogen

various antigen-antiserum systems

(1)

patterns

rioelectrophoretic
-

{2) Precipitin test

Antibody value
Antigens | (Degree of dilution of antisera*)
‘ c d
a 64 64
b 64 128

Fig. 2. Cross reactions of 3-lactoglobulin and
Lac-p-Lg against antisera to J-lactoglobulin and
Lac-f-Lg by means of immunoelectrophoresis (1)
‘and precipitin test (2).  *Antibody values were
exhibited as the reciprocal titers. a: j-Lactoglo-
bulin, b: Lac-p-Lg, c: Anti -lactoglobulin serum,
d: Anti Lac-f-Lg serum.

bromide-fragments on PCA tests in

~-_System: Antiserum

Anti Lac-B-Lg serum

Anti f-Lg serum

..A_;_Antigen
Fragments “—~..._ | SCM Lac-g-Lg SCM pig j-Lg
L-3 +. » + —
L-4 + " _
N-3 + + _
N-4 N + + _

+:

inhibited, —:

not inhibited.

— 28—




Table 6. Inhibitory effect of sugar-g-Lg products
on PCA test in Lac-8-Lg-anti Lac-8-Lg system

Available 305 1m

Products lysine

Inhibition**
Jysine  280am nhibition

Native §-Lg 100.0 0. 082 +
Lac-8-Lg 73.1 0.118 H
Glu-g-Lg 70.2 0. 164 +
Gal-g-Lg 64.5 0.231 +
Fru-8-Lg 64.5 0. 225 +

Available lysine content of the product
Available lysine content of native f-Lg
**The number of symbol (+) shows the degree of inhibition: + in-
hibited completely, + inhibited strongly but not completely.

*Available lysine index=

100

Table 7. Reactivity of lactose-protein products with anti
Lac-8-Lg serum

Available
Products lysine ; 305 nm

——— Antibody titer**
index* 280nm 1body

Native 8-Lg  100.0 0.082 2048
Lac-8-Lg 73.1 0.118 4096
Native BSA  100.0 0.044 - 0
Lac-BSA  79.4 0.137 1024
Native OVA- 100.0 0. 056 o]
Lac-OVA 81,8 0. 151 128

Avatilable lysine content of each product
Available lysine content of native protein
**Antibody titer was expressed as the reciprocal of the highest dilution
at which a positive reaction was induced.

*Available lysine index= %100
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Table 8. Amino acid compositions of SM and IM

Amino acids B-Lactoglobulin . SM IH
- Molar ratio
Asp 15.18 16.54 15.62
Thr 7.82 5.63 10.82
Ser 6.76 21.49 13.94
Glu 24,03 53.15 34.42
Gly 3.5 3.5 3.5 .
Ala 13.85 17.81 16.45
Cys . 2.05 11.47 5.71
Val 8.18 17.60 15.01
Met 3.87 9.59 . 7.88
ile 7.66 3.46 6.48
Leu 20.75 42.81  33.99
Tyr ' L6 10. 46 8.48
Phe 4,24 10.59 6.52
Lys 14.62 6.66 10.33
His 2.01 1.36 1.82
Arg 2.76 8.70 4.92
Pro 9.01 15.50 10.85
NH 22.67 77.00 39.75

3

1) Antiserum against SM

o

Fig. L. Immunological assays of SM and IM.
A:SM, B:IM, C:native B-lactoglobulin,
D:trypsin.



Table 9. Production of macro-molecules during hydrolysis

of B-lactoglobulin by proteolytic enzymes

Macro-molecules

. Yield (%

Enzymes ( mg/50 mg B-Lg* ) (%)
SM IM SM M Total

Trypsin alone 11.19 0 22.38 0 22.38

Pepsine and Trypsin 9.71 0 19.42 0 19,42

Pepsin, Trypsin and

Chymotrypsin 0 0 0 0 0

Trypsin and

Chymotrypsin 0.16 0 0.32 0 0.32

Chymotrypsin and 0 0 0 0 0

Trypsin(successive)

Table 10.

B-Lg:B-Lactoglobulin.

of chemically modified B-lactoglobulins by
tryptic treatments

Production of macro-molecules during hydrolysis

Macro-molecules

i %
Modifications ( mg/50 mg B-Lg* ) vield ()
SH I'M SM M Total

Unmodified 11.19 0 22.38 0 22.38
Reductive alkylated
(30% lysine residues) 6.42 5.67 12.84 11.3h 2418
Reductive alkylated
(50% lysine residues) 6.62 6.36 13.24 12.72 25.96
Acetylated
(70% lysine residues) 4.96 3-39 3.92 6.78 16.70
S~Carboxymethylated 0 3.24 0 6.48 6.48
Nitrated
(0.8/4 tyrosine residues)o'36 0.30 0.72 1.81 2.53
Nitrated

0 0.75 0 1.50 1.50

(2.5/4 tyrosine residues)

*B-Lg:B-Lactoglobulin,
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