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ABSTRACT

The classical plastein reaction can be modified to a novel one-step process [J.
Agric. Food Chem., 27, 52 (1979 ] which, particularly when papajn is used as its
catalyzer, permits covalent attachment of amino acids in a simpler manner. This
process was implemented to enhance the sulfur amino acid level of soy protein isolate
(SPI), with formation of a product having an expected level of covalently attached
L-methionine.

A product (P;) with a methionine level of 11% on weight basis was used as a
nitrogen source of a diet for a feeding test with rats. Analysis of their small-intesti-
nal content showed that oligopeptides predominated over free amino acids during 1-4hr
after feeding. Despite that, efficient entry of free amine acids, including free methi-
onine, into the portal blood resulted over the same period of time after feeding. This
indicates that the covalently attached methionine in P, is well bioavailable.

A possibility thus exists that the enzymatically modified prdduct such as Py,
could be used as a new type ingredient for methionine supplementation to SPI or
others.
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Soy protein isolate(100g)

«—L-Methionine ethyl ester(not more than 20 g)
.«NaHCO, (15 g) and Na;CO, (4.5g)

«—Water (300 ml)

Mixture

---Incubation at 37°C for 2 hr

«0.5 N NaOH (2.5 /)

---Saponification at 20°C for 3 hr

«6 N HC1 (200 ml)

---Dialysis using a Spectrapore tube in running water

Non-diffusible fraction (with MW of higher than 1000)
---Lyophilization

Product

Fig. 1 Process for preparing a methionine-
incorporated product from soy protein
isolate by treatment with papain in the
presence of L—methionine ethyl ester
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Fig. 2 Relationship between the formulation
amount of L-methionine ethyl ester to
soy protein isolate and the content of
methionine in the product \

«Papain (1g) and L-cysteine (70 mg) in water (5ml)
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Table 1. Properties of P;; (enzymatic reaction
product to which methionine is
covalently attached at a level of
approximately 11%)

Ttem Property
Molecular weight range 1000—8000
Amino acid composition (wt.25)

Lysine 4. 47
Histidine 2.09
Arginine 6.11
Aspartic acid plus asparagine 8.82
Threonine 2.87
Serine 3. 89
Glutamic acid plus glutamine 14. 65
Proline 4.17
Glycine 3. 11
Alanine 3.39
Half-cystine 0. 90
Valine 3.84
Methionine 11. 04
Isoleucine 3.84
Leucine 6. 58
Tyrosine 2.60
Phenylalanine 4.22
Tryptophan 0.98
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Table 3. Time-course of changes in portal vein free methionine levels of rats fed a
P,,based diet and those fed a simulated amino acid diet.
’l;ime P,;~based diet group Amino acid diet group
after
feeding Total methionine Free methionine Free methionine
(hr) (pmoles/small-intestinal content)
0 0.9840.33 0.46+0.13 0.454:0. 08
1 3.33+0.50 0.80+0. 42 6.10£0.92
2 7.02+0.63 1.02+0. 37 3.22+1.05
3 4.64+1.23 0.75+0. 21 2.47+1.20
4 3.094-0. 98 0.61+0.18 1.06+0.91
Table 3. Time-course of changes in portal vein free methionine levels of rats fed a
P,,-based diet and those fed a simulated amino acid diet.
Time Py;-based diet group Amino acid diet group
after
feeding Methionine Methionine
(hr) (zmoles/ml portal serum)
0 204+ 7 22+18
1 119+17 55417
1.5 206414 132421
235+12 344+44
2.5 223+ 8 331450
3 118437 122439
4 125+15 98427
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