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ABSTRACT

When weanling rats were fed a low methionine diet, liver GGT activity was elevated. In
rats fed a 109 SPI or simulated amino acid mixture diet with various levels of methionine, the
response in hepatic GGT activity to the added methionine was larger than that in body weight
gain, FER, NPU or BV. Using GGT activity as indication of methionine utilization, it was
found that methionine utilization from peptide PM was apparently improved in comparison
with that from SPI or SP. Though about 40% of glycosides of SPI was removed by treating
SPI with glycosidases, methionine utilization could not be improved significantly. Tyrosine
Anti-SPI IgG was
produced by oral ingestion of SPI following abdominal administration of SPI to milk suckling
With electron

microscopy, absorption pathway of soybean lectin was demonstrated to be similar to that of

aminotransferase activity was not altered by dietary methionine levels.
rats. However, anti-SPI IgG could not be detected by PM administration.
antibodies following adsorption on coated pit, coated vesicle formation and then transport into

blood. Abbreviations: SP, soybean peptide; GGT, y-glutamyltransferase; IgG, immunoglobulin
G. Rep. Soy Protein Res. Com., Jpn. 14, 28-33, 1993.
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Table 1.
y-glutamyltransferase activity
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0.1 M citric acid-phosphate buffer (pH 4.0) 800 mL

*jack bean glycosidase solution (100 mL)

* Enzyme U/mL
a -mamnos idase 14.8

B -mamnosidase 0.02
a-galactosidase 0. 11
f-galactosidase 1.46

B -N-acetylglyco- 3.65

samidase
(EALFE L)

Deglycosidation of SPI with jack bean glycosidases.

Comparison of methionine utilization of soybean protein with use of nutrition index values and

Diet BW gain Liver FER NPU BV GGT activity
g/3 W g % mU/mg protein
SPI M12% 266=+3.7% 43+0.2 17.1+1.7# 45.7+4.32 59.0+5.3%¢ 1.514+0.29*
SPI M1.6% 295+36° 43+0.2 19.8+1.1° 49.7+3.42 64.1+3.02 0.89+0.18°
AA M1.2% 345+59° 4.4%04 21.7+2.32 58.3+1.8° 71.0+2.4° 0.81+0.08°
AA MO08% 182+£7.4° 4.5+04 14.34+4.9° 44,2+8.22 4424+8.9¢ 1.104+0.24°
AA MO0.5% 6.0£3.2¢ 42+05 6.3+0.3¢ 33.0+6.0° 33.0£6.0¢ 1.56£0.172

Values are mean + SD of each 6 rat group.

Different superscript letters denote significant differences between groups (p<0.05).
SPI: Soy protein isolate, AA: Amino acid mixture equivalent to amino acid composition of SPI.

M: Methionine content (%) in each SPI and AA.

FER: Food efficiency ratio (%), NPU: Net protein utilization, BV: Biological value.

GGT: Liver y-glutamyltransferase.
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adjuvant (FCA) 1 mL, 0.01 M phosphate buffer (pH
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Table 2. Comparison of absorption index of SPI- or AA-methionine with

y-glutamyltransferase activity

Diet Met Absorption (A) (A) X Met GGT activity
% % % % mU/mg protein %
SPI 1.2 77.4+2.3° 93 100 1.51® 100
SPI 1.6 77.5+2.22 124 133 0.89° 59
AA 1.2 82.1+2.1° 98 106 0.81° 54
AA 0.8 81.9+3.1° 66 71 1.10° 73
AA 0.5 82.7+3.1° 41 44 1.562 103

Table 3. Comparison of soybean peptide PM and S for elevating liver y-glutamyltransferase activity

Diet BW gain FER GGT activity TAT activity
g/3 W % mU/mg protein mU/mg protein
109 SPI 30.9+7.4° 18.7+1.6 1.66 £0.42° 62.24+16.8
10% SP(PM) 54.7+7.1° 22.2+3.8 0.95+0.20° 66.4+22.2
10% SP(S) 42.0+6.2* 202+2.1 1.65+0.31* 69.1£ 7.1

Values are mean + SD of each 5rat group.

Table 4. Effect of glycosidase treatment of soy bean protein on elevating y-glutamyltransferase activity

Diet BW gain FER GGT activity TAT activity

g/3 W % mU/mg protein mU/mg protein
109 SPI 39.1£5.62 18.042.82 1.74+0.42° 64.5+ 7.3
109 SPI—glycosidase 46.1+5.2% 19.6+3.2° 1.13£0.24* 45.3+12.6
109% SPI+0.3% Met 101.5+7.0° 31.9+3.4° 0.39+0.06° 50.1£16.0

Values are mean *+ SD of each 4 rat group.
109% SPI—glycosidase: SPI treated with glycosidase as showin in Fig. 1.
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Detection of anti-SPI IgG. SPI was separat-
ed on SDS-PAGE,
nitrocellulose membrane, and anti-SPI IgG

Fig. 2.
and transferred to

was detected after incubating the membrane
with serum of rats to which SPI or PM was
administered previously. Lane 1: SPI, lane 2:
PM and lane 3 without administration.
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Fig.3. A) Electron micrograph of a jejunum absorptive cell 30 min after

injection of soy bean agglutinin (SBA). B) Higher magnification of
the apical pole of a jejunum absorptive cell 30 min after injection

SBA. Bar indicates 1 u.
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Fig. 4. A model of absorption pathway of soy bean

agglutinin.
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