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Abstract

In order to investigate the lowering effects of in vitro enzymatic hydrolysis by the treatment of
chymotrypsin, trypsin, pancreatin, or protease from Aspergilius oryzae on the antigenicity of whey pro-
tein(WPI) against rabbit anti B-LG antiserum, competitive inhibition ELISA(cELISA) and passive cuta-
neous anaphylaxis(PCA) test using guinea pig were performed. The results of ¢cELISA showed that
the monovalent antigenicity of the whey protein hydrolysatestWPH) to the antiserum was decreased
to 107 "~10"*' and less by the hydrolysis. Especially, the antigenicity of OUP(hydrolysate by protease
from Asp. oryzae with preteatment of pepsin) was found almost to be removed. By the heterologous
PCA the polyvalent antigenicity of the WPH was decreased to 1/2~1/128 and less. Especially, the
polyvalent antigenicity of OUN(hyrdrolysate by protease from Asp. oryzae without preteatments) was
found almost to be removed, altiough OUN did not have so high degree of hydrolysis(DH) or so
low monovalent antigenicity (rediced to 107%%). Therefore, this result was assumed to come from
effective destruction of antigenic determinants on B-LG in WPL, not to produce polyvalent antigenic
peptides that are closely associated with induction of allergy. This finding suggested that WPH prepared
by the treatment of microorganic protease from Asp. oryzae would be a material for hypoallergenic
infant formula due to the removal of the polyvalent antigenicity of B-LG, the major milk allergen
in WPL
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Passive Cutaneous Anaphylaxis(PCA) test
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Fig. 1. Inhibition amalyses of binding between rabbit anti 3-LG antiserum and whey protein hydrolysates(WPH)
by treatment of chymotrypsin (1A), trypsin (1B), pancreatin (1C), or Asp. oryzae protease(1D)
WPI was hydrolysed by chymotrypsin (C; pH 8.0, 55C), trypsm (T; pH 8.0, pH 80, 55C), pancreatin (P; pH 7.5,
50T ), or Asp. oryzae protease (O; pH 8.0, 45C) for 240 min with or without pretreatment of heat denaturation(D/U;
pH 65, 75C, 20 min) and/or subsequent pepsin-predigestion (P/N: pH 2.0, 38C, 60 min).
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Fig. 2. Typical profiles of PCA tests of whey protein hydrolysates with rabbit anti B-LG antiserum
0.1 ml of serially two-fold diluted antiserm (1/10~1/2,560) was injected into guinea pig intracutaneously. Four hours
later, 1 m! of 0.5% Evans blue solution containing 3 mg of WPH was injected intravenously. The animal was sacrificed
30 min later. CUP, CDN, OUN, and ODP are same as shown in Fig. 1.
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Table 1. Antigenicity of whey protein hydrolysates
(WPH) to rabbit anti B-lactoglobulin antiserum on gui-
nea pig PCA

WPH challenged? 1/df

WPH challenged”  1/df?

CUN 640 PUN 320
CcupP 20 PUP 320
CDN 1,280 PDN 320
CDP 320 PDP 320
TUN 80 OUN -
" TUP 80 oup 40
TDN 40 ODN 80
TDP 60 ODP 80
WPI 640 B-LG 640

YWhey protein hydrolysates are same as shown in Fig. 1.
BData are reciprocals of limiting dilution factor of antise-
rum showing positive PCA result. Tte reaction with
blueing of more than 5 mm in a diameter was regarded
as a positive.

*—" means negative PCA result when antiserum was
diluted to 1/10.
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