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Table 1 Enzymolysis of Isolated Soybean Protein with Different Protease(s)

Enzyme(s) W?;%ht Total unit &E;eol)d AMW®

P 109 13,700 84.5 425

i 109 34,700 88.0 509

N« 109 27,800 94.1 417

B/S 54.4/54 .4 24,200 84.6 396

S/N 54.4/54 .4 31,300 83.0 445

N/P 54.4/54 .4 20,700 86.5 397

P/S/N 23.1/14.7/70.9 25,700 89.6 377

¥ Average molecular weight ®Biotamilase P-1000 (Nagase)

9Protease S (Amano) “Protease N (Amano)

Reaction was carried out at 50°C in 100m/ of the reaction mixture containing 5.0%
substrate. Average molecular weight and yield were estimated after 24h of the

reaction.
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Fig. 1 Time courses of enzymolysis of isolated soy-
bean protein.
(@) Average molecular weight, (O) residual
proteolytic activity, (A) nitrogen yield.
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Fig. 2 Repeated batch production of di-and/or
tri-peptides in stirred tank with ultrafil-
tration membrane. (@) Average molecular
weight of permeate, (O) protein in perme-
ate. Arrows show removal treatment of
pellet in the tank by centrifugation.
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Fig. 3 Schematic diagram of cross-flow membrane reac-
tor. 1 Substrate reservior, 2 peristaltic pump, 3
reactor, 4 cross - flow ultrafiltration membrane

module, 5 permeate.
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Fig. 4 Comparison of continuous produc-
tion systems with cross-flow
membrane reactor. Substrate
5.0% w/w, working volume 110-
120m/, ultrafiltration membrane
molecular weight cut-off 10,000.
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Fig. 5 Continuous production of di-and/or
tri-peptides with cross-flow membrane
reactor. Substrate 5.0% w/w, enzyme
concentration 0.19% w/w, dilution rate
0.5 day™!, working volume 110m/,
ultrafiltration membrane molecular
weight cut - off 10,000. (@) Average
molecular weight of permeate, (O) pro-
tein concentration in permeate, (A)
nitrogen yield, (A) di-and/or tri-pep-
tides yield in permeate.
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Functionalities of foods have been greatly attracted in food biotechnology. Especially,
peptides activated by digestion and metabolism are known to have physiological functions
such as control of obesity, adult diseases, immune system, cell differentiation and prolifera-
tion. In this paper, we have attempted biologically active di-and/or tri-peptide production
by enzymolysis of isolated soybean protein. Integrated bioreactor with down-stream
system for continuous production of the peptides was also developed by the use of
ultrafiltration membrane.

Among the commercially available endopeptidases from different sources tested,
mixture of three kinds of proteases (Biotamilase P-1000/Protease S/Protease N, 23.1:14.
7:70.9, w/w) gave efficient production of di-and/or tri-peptide mixture (average molecu-
lar weight, ca. 400). The peptide mixture so obtained showed biologically active functions
in mammalia, such as control of obesity and fatigue. Hardly water-soluble isolated soybean
protein was sufficiently hydrolyzed at 50°C by the use of protease mixture. The reaction
vield on nitrogen was about 909 and the yield of the desired peptides was over 85% after
24h of the reaction in 100ml of the reaction mixture containing 5.09 substrate and 0.19%
enzyme mixture. Optimum pH and temperature of the enzyme reaction were 7 and 60°C,
respectively. Repeated batch system with ultrafiltration membrane (MWCO, 10,000)
resulted in a stable productivity for 20 days. Furthermore, the desired product was contin-

uously and efficiently obtained for two weeks by using cross-flow membrane reactor.



