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Reduction of the Antigenicity of Whey Protein by Enzymatic Hydrolysis

Woel-Kyu Ha, Suk-Lak Juhn, Jung-Wan Kim*, Soo-Won Lee*,
Jae-Young Lee* and Dong-Hwa Shon**

Central Research Lab., Maeil Dairy Industry Co. Ltd.
*Department of Dairy Science, Sung Kyun Kwan University
**Division of Food Science, Kovea Food Research Institute

Abstract

As a preliminary study about the reduction of the antigenicity of whey protein isolate(WPI) by
treatment of chymotrypsin, trypsin, pancreatin, and protease from Aspergillus oryzae, the properties
and antigenicities of whey protein hydrolysates(tWPH) were investigated. When degrees of hydrolysis
(DH) were measured by use of trinitrobenzensulfonic acid(TNBS), the DH of the WPH treated by
pancreatin or protease from Aspergillus oryzae(5.05~11.47) were much higher than those of the tryptic
or chymotryptic WPH(15.67~20.20). And the pretreatments of heat(75C , 20 min) and/or pepsin resul-
ted in higher DH of WPH, generally. When the molecular distributions of the WPH were determined
by high performance size exclusion chromatography(HPSEC), the ratios of polypeptides with molecular
weight more than 10kDa ranged from 12% to 36%, and the average molecular weights and the average
peptide lengths of the WPH were 4,252~9,132 dalton and 38~83 amino acids, respectively. And there
was no bitter taste in all of the WPH. Results of SDS-PAGE showed that most of intact native proteins
were eliminated by the enzymatic hydrolysis but there were a few bands of peptides larger than
14.2 kDa in some WPH. When antigenicity was assayed by competitive inhibition enzyme-linked immu-
nosorbent assay(cELISA), monovalent antigenicity of WPH to rabbit anti-WPI antiserum were lowered
to 107" —10"*° times and less by the enzymatic hydrolysis. And the pretreatments of heat and pepsin
resulted in the lowest antigenicicy within a group of enzymatic hydrolysis, especially in case of the
pancreatic hydrolysate(PDP) whose antigenicity was found almost to be removed.
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Fig. 1. Scheme of hydrolysis of whey protein isolate
(WPI) by several proteases and the designation of its
hydrolysates
1) Heat denaturation at pH 6.5 and 75C for 20 min,
2) Pepsin predigestion at pH 2.0 and 38C for 60 min,
3) Protease from Aspergillus oryzae.

miof] FARAIA 75C o FxollA] 1537 AR o
4714 SDSE-} 5mig v Hrista Egslgdch olF
250 WE 2m/9 0.2125M phosphate buffer(pH 8.2)¢}
235} aluminum foil & % A& el P12 o3 7]ol 0.1%
TNBS 2m/& #7}ste] 50C 9 —T—}OIIH 1417 F<t
ok o I L R < Rt e = T ) - S B g
A3k 4m/e) 01N HCIE #Hrbskar A-gollx 3087
v}z gk obe 2333 ¢ Al(Beckman DU 68, US.A)E 340 nm
el F3=E FHsloch

a-Amino group®] A& ¢Jste] L-leucine-d stand-
ard2 AME&sldc) &, olg) EFxe) L-leucineg 99
b ol F-8lo xjelgt F Beckman DU 68 linear quanti-
tation Il programe 2 ZJekid-g& ztAdsta, 7+ 59 a-
amino groupg AeFste] oS3} o] rhpRajEe] 7}
T8 = (Degree of hydrolysis. DH)E &3l s}t

E

DH(%)= X100

tat
o714 hi kRl
tein®] -3 (milliequivalent/g protein)
hye w8 Aol AA FAotv Akl 5 E(milli-
equivalent/g protein)& vehi, f-AchiAle]
hoE 8.8 megv/g® 8ho] 7 4balgice

2§4%l g-amino group pro-

High Performance Size Exclusion Chromatography
(HPSEC)
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Competitive Inhibition Enzyme-Linked Immunosor-
bent Assay(cELISA)
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Table 1. Degree of hydrolysis and Molecular weight
distributions of whey protein hydrolysates(WPH)

Avera e Degree of
. hy roly51s
<2k (dalton) (%)

Molecular weight (dalton)

>10k 10k-5k 5k-2k
— %

WPl 8855 671 467 007 29475 0
CUN 3298 1928 1669 3105 9,132 505
CUP 2674 1829 2176 3317 7370 7.7
CDN 3628 1605 1787 2980 9.990 6.71
CDP 2059 1937 2085 3919 6405 6.76
TUN 2385 1639 2015 3961 7,298 8.22
TUP 2093 17.74 2194 4139 6479 1139
TDN 2623 1800 2075 3467 7885 7.28
TDP 1831 1595 2103 4471 5883 1147
PUN 1993 1763 1994 4247 6110 1635
PUP 1643 1708 2070 4579 5317 19.09
PDN 1785 1732 1997 4488 5603 1755
PDP 1162 1391 2146 5301 4252 1721
OUN 1434 1553 20.65 4947 4908 1567
OUP 1313 1630 2140 4917 4707 1935
ODN 1591 1727 2044 4538 5244 1669
ODP 1565 1767 2057 4611 5244 2020
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Fig. 2. Typical chromatographic analysis on HPSEC
Ultrahydrogel-120/250/500 tandem column of WPI (A)
and OUP which is one of whey protein hydrolysates
by treatment of protease from Aspergillus oryzae (B).
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Fig. 3. SDS-PAGE patterns of whey protein hydrolysa-
tes by tyreatment of trypsin(T), chymotrypsin(C), panc-
reatin(P), and protease from Aspergillus oryzae(O).
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Fig. 4. Inhibition analyses of binding between rabit anti-WP1 antiserum and whey protein hydrolysates by treatment
of trypsin(T), chymotrypsin(C), pancreatin(P), and protease from Aspergillus oryzae(O).
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