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Abstract

To investigate the lowering effects of in vitro enzymatic hydrolysis by the treatment of chymotrypsin,
trypsin, pancreatin, or protease from Aspergillus oryzae on the antigenicity of whey protein isolate
(WPI) against rabbit anti a-LA antiserum, competitive inhibition ELISA (cELISA) and passive cutaneous
anaphylaxis (PCA) test using giinea pig were performed. The results of cELISA showed that the
monovalent antigenicity of the whey protein hydrolysates (WPH) to the antiserum was decreased
to 1072510755 and less by the hydrolysis. The monovalent antigenicity of the WPH hydrolyzed by
trypsin, or protease from Asp. aryzae was much lowered by the pretreatment of heat denaturation.
The antigenicity of the WPH hvdrolyzed by chymotrypsin, trypsin, or pancreatin was much lowered
by the pretreatment of pepsin. Especially, the antigenicity of TDP (trypic hydrolysate with preteatment
of heat and pepsin) was found almost to be removed. However, there was not consistency between
degree of hydrolysistDH) and rhe monovalent antigenicity of the WPH. By the heterologous PCA
it was found that all of the WPH lost the polyvalent antigenicity regardless of the pretreatments
although WPI and a-LA had the positive high antigenicity. The results suggested that the peptides
derived from a-LA in WPH could bind specific antibodies but they could not induce allergy. Therefore,
it was elucidated that the allergenicity of a-LA in whey protein could be destroyed easily by the
enzymatic hydrolysis.
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Passive Cutaneous Anaphylaxis (PCA) test
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Fig. 1. Inhibition analyses of binding hetween rabbit anti a-LA antiserum and whey protein hydrolysates.

WPI was hydrolysed by chymotrypsin (C; pH 8.0, 55C ),trypsin (T; pH 8.0, 55C ), pancreatin (P; pH 7.5, 50C), or
Asp. oryzae protease (O; pH 80, 45C) for 240 min with or without pretreatment of heat denaturation (D/U: pH
6.5, 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 a-LA antiserum
0.1 m!/ of serially two-fold diluted antiserm (1/10~1/2,560) was injected into guinea pig intracutaneosly. 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. CDN and TDP are same as shown in Fig. 1.
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Table 1. Antigenicity of whey protein hydrolysates to
rabbit anti a-lactalbumin antiserum on guinea pig
PCA

WPH challenged? 1/df® WPH challerged 1/df
CUN -3 PUN -
cup - PUP -
CDN - PDN —
CDP - PDP -~
TUN - OUN —
TUP OouP —
TDN - ODN -
TDP ODP -
WPI 640 a-LA 320

YWhey protein hydrolysates are same as shown in Fig.
1.

YData are reciprocals of limiting dilution factor of anti-
serum showing positive PCA result. The reaction with
blueing of more than 5 mm in diameter was regarded
as a positive.

9 '~ means negative PCA result when antiserum was
diluted to 1/10.
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