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ABSTRACT

A papain-catalyzed process developed by simulating the classical plastein reaction was
applied to soy protein isolate for the particular purpose of producing an enzymatically
modified protein (EMP) with L-methionine attached covalently at any expected level.

An EMP at a 11% methionine level was formulated with SPI to prepare a series of
formulas having different methionine levels. Diets based on these formulas at a 109% protein
level were prepared. A feeding test with rats was carried out by using each diet, with the result
that PER got maximized at methionine levels of 0.25-0.30% in diet.

On the other hand, an EMP at a 3% methionine level was prepared and then partially
hydrolyzed with trypsin. A 66.7%-ethanol treatment on the tryptic hydrolysate afforded an
oligopeptide mixture (OPM) with an unchanged methionine level. Chromatography on Bio-gel
P-2 showed that the OPM contained only a slight amount of free amino acids, having an

average molecular weight of approximately 900 daltons. Effects of feeding the OPM to rats

suffering from protein malnutrition on their recovery are discussed.
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Table 1. Methionine levels in formulas and diets
for feeding use
. Methionine Methionine
Formulation
. level level
ratio . .
Of m m
formula diet
SPI* vs. EMP1u1**

Ve ! (%) (%)
100: 0 1.0 0.10
95: 5 . 1.5 0.15
90 : 10 2.0 0.20
85:15 2.5 0.25
80 : 20 3.0 0.30
70 : 30 4.0 0.40

* Soy protein isolate
**Enzymatically modified protein with covalently
attached L-methionine at a level of about 11%
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Fig.1 Amino acid composition of soy protein isolate(SPI), enzyma-
tically modified protein(EMP), and an SPI-EMP formula
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Table 2.

Average diet intake, weight gain, and PER observed in rats fed

diets with different levels of methionine

Methionine Average Significance”
level diet
o . ¢ Methionine level in diet (%)
in diet intake
(%) (g/day) 0.10 0.15 0.20 0.25 0.30
0.10 17.5+0.6 0.10
0.15 19.4+0.9 0.15 —
0.20 20.8+0.6 0.20 + —
0.25 21.5%£0.2 0.25 + + —
0.30 23.1£0.2 0.30 + + + +
0.40 22.8+0.8 0.40 + + + — -
Average
weight
gain
(g/day) 0.10 0.15 0.20 0.25 0.30
0.10 3.6+0.18 0.10
0.15 4.74+0.34 0.15 +
0.20 5.840.25 0.20 + +
0.25 6.4+0.13 0.25 + + -
0.30 6.8+0.11 0.30 + + + -
0.40 6.44+0.25 0.40 -+ + ~ — —
PER 0.10 0.15 0.20 0.25 0.30
0.10 2.03£0.06 0.10
0.15 2.43£0.08 0.15 +
0.20 2.77+0.05 0.20 + +
0.25 2.97%+0.06 0.25 + + +
0.30 2.93+0.04 0.30 + + + -
0.40 2.80%0.06 0.40 + + + — —
*+  p<0.05
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Table 3. Amino acid composition of EMP3
and two OPMs prepared from the
EMPs by enzymatic hydrolysis

Amino EMPs OPM-I OPM-II
acid (%) (%) (%)
Lys 5.95 5.42 6.16
His 2.64 2.02 3.07
Arg 7.53 5.52 8.86
Asx 11.38 12.12 12.26
Thr 3.84 3.69 3.08
Ser 4.92 4.91 4.40
Glx 18.90 23.94 20.64
Pro 5.65 2.43 3.03
Gly 4.09 4.45 4.02
Ala 4.36 4.62 3.64
Val 5.18 5.22 3.86
Met 2.97 3.16 3.07
Ile 5.16 5.52 4.34
Leu 7.59 7.59 6.23
Tyr 3.94 3.57 2.95
Phe 5.43 6.05 4.61
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Table 4. Effects of protein-, peptide~, and amino acid-diets fed to malnourished rats on their recovery

Item
investigated

Feeding with a

protein-free

Feeding with experimental diets ad libitum!

diet (4weeks)

1st week

2nd week 3rd week

Final stage S-diet O-diet A-diet S-diet O-diet A-diet S-diet O-diet A-diet

Body weight  (g)

Diet intake
Weight gain

(g)

vs. diet intake

Hemoglobin

Serum GOT

Serum GPT

(g/dl)

(units)

(units)

187.6

16.0

8.1

94

18.0

*

*

285.8° 285.6 278.4 333.9 331.2 323.3
21.9 21.1 22.5 23.5 22.6 23.1
4.16 4.07 3.53 3.41 3.75 3.23

*

221.8 215.8  222.7
14.1 12.0 14.9
4.06 4.08 4.14
8.2 9.1 8.5

*

133

12.1

L,

79 89

S —

11.5

9.5

95 84 78 68 55 65

17.0 9.0 12.8 12.0 11.0 13.5

tS-, O- and A-diets refer to protein-, peptide- and amino acid-diets, respectively.

* p<0.05

*p<0.01
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