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ABSTRACT

In the previous paper we reported that the digestibility of soybean whey protein (pH 4.5
supernatant of soybean meal) heated at 168°C for two minutes was lower than that of soy
protein isolate (SPD) in rats and human. In the present study we investigated the digestibility
and the efficiencies of utilization of soybean whey protein (SWP) in mice in relation to the
temperature and time of heating, water content of SWP, browning reaction, the activities of
trypsin inhibitor (TI) and hemagglutinin (HA), dialysis treatment and amino acid sup-
plementation. Mice fed untreated SWP lost weight and died at 3 to 7 days of feeding. TI
activity and the digestibility of SWP were about 800 mg/g of crude protein and 50%, respective-
ly. Heating of SWP destroyed TI and HA to the same extent as SPI and improved the
digestibility but not as good as SPI. The inactivation of TI and the improvement in diges-
tibility were less by dry heating than by moist heating. And browning reaction was more
evident in dry heating. Proper heat treatment of SWP brought about better growth than SPI
in mice. SWP caused hypertrophy of the pancreas, the small intestine and large intestine.
Dialysis by ultrafiltration membrane (molecular weight cut-off ; 14,000 and 50,000) had no effect

on the digestibility of SWP. Nutr. Sci. Soy Protein, Jpn. 8, 70-75, 1987.
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Table 1. Composition of soybean whey protein (SWP)
and soy protein isolate (SPI) %)
Component SWP SPI
Protein (N X 6.25) 51 88
Fat 0 0
Carbohydrate* 38 7
Ash 11 5

% Calculated by difference.
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Fig. 1. Changes of body weight in mice fed heated or unheated soy whey protein diet.
Abbreviations are : SWP, unheated soy whey protein ; SW 120/1, SWP heated in water suspension at 120C

for 1 minute ; FW 120/10, SWP heated in dry powder at 120°C for 10 minutes.
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Table 2. Effect of heat treatment on trypsin inhibitor
and color density of soybean whey protein
(SWP)
Trypsin Color
inhibitor density
(mg/g protein) (%)
SWP 797 100 1.0
SPI 27 3 1.0
FW 105/ 5 717 90 2.4
FW 120/10 19 2 4.9
FW 120/30 16 2 5.2
SW 80/30 148 19 1.2
SW 95/10 21 3 1.7
SW 105/10 18 2 1.3
SW 105/20 26 3 -
SW 110/10 23 3 -
SW 120/ 1 21 3 1.3
SW 120/10 14 2 1.7

For abbreviations see Fig. 1.
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Table 3. Organ weight in mice fed heated soybean whey protein
(% Body weight)

(n) Liver Pancreas Spleen Kidney Small Intestin:rg =
SPI (6 4.77 0.93° 0.34" 1.81° 6.06 1.05™
JSWP W 4.027 1.647 0.147 1.46° 8.34 .. 1.93" .
FW 105/ 5 5 4.17" 1.79” 0.25 1.55 8.98” 1.93”
FW 120/10 6 4.48 0.89” 0.28" 1.67 6.44 1.79”
JEW20/30 6 4712 ] 0.93" ! 0.29 . L7 5.82 ... 1977 .
SW 80/30 (6) 4.25 1.28” 0.24 1.52 10.92” 2.21”
SW 95/10 (6> 4.95 0.89” 0.497 1.86 6.33 1.317
SW 105/10 ® 5.417 0.95” 0.46 1.72 5.84 1.34”
SW 120/ 1 6 5.31 0.97 0.48™ 1.65 6.19 1.347
SW 120/10 6 5.60" 0.75" 0.43" 1.63 6.47 1.31”

" p<0.05, “p<0.01: Significantly different from SPI. °p<0.05, *p<0.01: Significantly different from SWP.
For abbreviations see Fig. 1.

Table 4. Effect of heat treatment on digestibility and 7o, =V ARMBEILTH IBTHERETEZ LR
net protein utilization (NPU) of soybean WODT, RUE AT A= — i\ EEYE NFE

whey protein ELTWBZ ERBLITED D, FOEA= — RO
Digestibility NPU TIEEOG v A EEE L= v 2D, MMER
% CKBoERR, SPIH, »H¥4 vHELEN, FF
SPI 90+ 1~ 32+ 4 CKkElote, ¥z, TRAOLDOEICE W TIRHELRIL
SWP (474137 - RAMEMEENIC D - o
ig%%%g e - s o TI ML, k= — K 120C /105l Ed 5 itk
FW 120/30 234317 B lwﬁﬁﬁQHVm%U#QMﬁfﬁ&A?%%Lto
SW 80/30 76+ 47 124+ 9" 7o HA EMZ, T KETS X 5 iomEigi i
SW 95/10 81+ 17 98+ 47 L EEERE o, MBEI XY TI &
SW 105/10 78+ 27 38+ 5 SPI L ABEDEMEY RLIC AT — 4 v 7B NT
SW 105/20 80+ 27 38+ 27 b, FOBBILEKIIL0% & EE D, SPI D%
SW 110/ 1 5+ 27 8+ 4 RELRD 5T, ARTEREO R EREL N RE
'ggigﬂ iiﬁﬁ ﬁfi" KO#IA0%E T X B & T 5459, 5 D60% D
SW 120/10 S04 2 2941 FRIZOWTRTZEG 0> Tofel, TORED 1

DUk, KELAHBEZD L ONIMBMEY Ui\ & B
EREEZFR VW ERIBZDTHS 5, HA b FE
MERETDH, T3 L Tl LY LBEHIKREL,
¥ HA #BREL TH AT OREMTIT LA LHE
ShitwoT, FAEOXEEE TS HA o5
Bk 3B b9, Schingoethe 5319, K&
RRBREWC T CELIE LS ok 67, 38y Maillard =D pH44 EEFORRBEERTE25HEL, K
RiSxEs L, EARINETIFE23% EFEFECETL HEOCORESTES 000U LoRScESE, K0
7o 60% DARF131,500~800DHDIW= X B LH|EL TV 5,
" = LarL4E, AE+=—%5H%5FE14,000%
- 50,0000 % AT 2 HRESBHIT L, BHE T 1/5~1/7
FELEEDF L% Tables KWRLTc, <7 &k iz, ¥ NaZl/25 T T L v A HnT
RAUE SWP BHIZLAERNT, ZELVWKER Y <~V AOEEXERLILY, FRAUE+=— LEFEDE
&fcl, 3~THHRZLHRT L, BRENETE EEIE2RL, BIORHERLLBD LR o7,
CEBEFVEIECABERH I VR TH o7, 8 AERICEIE « OIEAKHETIZ, SWP OMLR
ABBEERE CTRMEM IO T L AbhT, ¥  IERESIBICETLr»HEI NI -7y, Thid

", 7 ! Significantly different fromSPI (p<0.05, p<
0.01). °, ° : Significantly different fromSWP (p<
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Table 5. Nutritive value of soybean why protein in mice
. Food Weight Digest-
Diet ) intake gain ibility PER NPU
g/day g/day %
SWP 6  A.1+£0.1"") (—0.8%+0.9"") 47£13"") - -
FW 120/10 6 4.9+0.5 0.4+0.1" 68+ 47" 0.8+0.17" 23+ 27
FW+AA! %) 5.0%£0.5 0.8%+0.3 68+ 57" 1.5%0.6 37t14
SW 120/ 1 ()] 4.94+0.7 1.3+0.17" 78+ 37 2.3%0.27" 44+ 37
SPI 6 5.4+0.5 0.7+0.17 90+ I° 1.3£0.1" 32+ 4
SPI+AA? (6) 5.0£0.5 1.140.17 89+ 17" 2.3+0.1"" 456+ 37
Casein (6) 5.1+0.3 0.9+0.17 93+ 2 1.740.27 4412”7
7 p<0.05 ” p<0.01: Significantly different from SPI. ° p<0.05, “p<0.01:

Significantly different from casein.

' FW+AA ; SWP heated in dry powder at 120°C for 10 minutes supplemented with 4%
lysine, 1% methionine, 1% tryptophan and 3% arginine.
2 SPI4-AA ; SPI supplemented with 3% methionine, 2% threonine and 2% lysine.
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