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EFFECT OF VARIOUS HEAT TREATMENTS ON THE DIGEST-
IBILITY OF SOY WHEY PROTEIN
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ABSTRACT

We previously reported that although trypsin inhibitor and hemagglutinin were inactivat-
ed by heating powdered soy whey protein (SWP), heating caused the browning of SWP and
decreased the digestibility of protein". In this study we first observed the effect of untreated
SWP and browned SWP on the digestibility of casein consumed together with the ratio of one
to two. Untreated or browned SWP did not influence the digestibility of casein. Next we tried
but failed to improve the digestibility of SWP by heating SWP in ethanol solution, in solution
with pH 5.0-8.5 or using salted-out and dialyzed SWP. In other experiment in vitro diges-
tibility, the extent of browning and available lysine of various heated SWP were investigated.
Untreated SWP and heat-treated SWP in 109 aqueous solution were fully digested by pepsin
and pancreatin but the in vitro digestibility of dry-heated and browned SWP was poor because
of low lysine availability. There was a good inverse correlation between the extent of
browning and the content of available lysine. It was concluded that simple heating in water
was good enough as for digestibility, protein utilization and lysine availability of SWP. Nutr.
Sci. Soy Protein, Jpn. 9, 49-53, 1988.
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Table 1. Digestibility and utilization of mixed protein of casein and soy whey in mice

Food Body weight

No. TI*  Digestibility intake gain PER NPU
(%) (%) (g/day) (g/day)

Whey protein
unheated 4 (100) 47+13 1.1+0.2 —0.771+0.08 —_— —
heated 6 2 68+ 4 4.9+0.5 0.37+0.05 0.75+0.13 23+ 2

(dry, 120/10)

Casein 6 — 93+ 2 5.1%0.3 0.87+0.12 1.72+0.19 44+12
+unheated SWP 5 (33 80+ 6 2.9+0.2 0.0140.02 0.03+0.06 29+10
~+heated 6 D 84+ 1 5.94+0.7 0.93+0.09 1.53+0.26 37+ 5

(dry, 120/10)

*Trypsin inhibitor
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Table 2. Trypsin inhibitor (TI) and color density (CD)

of heated soy whey protein
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Table 3. Digestibility and utilization of heated soy whey protein in mice
No. Food intake BW gain Digestibility PER NPU
(g/day) (g/day) (%)
SWP, unheated 4 1.140.2 —0.77+0.08 47+13 — —
SPI 6 5.440.5 0.7240.10 90+ 1 1.340.1 32+ 4
SWP, heated (120/10)
in water 6 5.540.2 0.93+0.19 80+ 2 1.940.2 32+12
pH 6.0 6 5.6+0.7 0.8240.20 83+ 1 1.4+0.2 39+ 8
30 % Na,S0, 6 5.9+0.8 0.94%0.30 81+ 2 1.6£0.4 37+ 4
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Fig. 1. Effect of trypsin inhibitor on the digestibility of
heated or unheated soy whey protein with pep-
sin and pancreatin. Unheated soy whey protein
( % ), heated soy whey protein as dry form (@)
and in aqueous solution ( O ) at various temper-
atures.

100 1 ° Cg) OQ

S

QV 90 -

gy

z

g

o0 80

a

0 A[ 1 1 | i
0.0 1.0 2.0 3.0 4.0 5.0

Available lysine (zmoles/g amino N)

Fig. 2. Effect of available lysine on the digestibility of
heated soy whey protein with pepsin and pan-
creatin. See footnote in Fig. 1.
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Fig. 3. Relationship of available lysine to color den-

sity. See footnote in Fig. 1.
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