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ABSTRACT Soybean oligopeptides prepared by a novel tripeptidase and alkaline protease were ana-
lyzed. And its functional properties including solubility, degree of hydrolysis, bitterness, umami, an-
tioxidant properties and anti-angiotensin converting enzyme ( ACE) properties were deeply investiga-
ted. The results showed that the solubility and hydrolysis degree of soybean peptides prepared with
tripeptidase and alkaline protease were 80. 6% and 7. 9% , respectively, which were 60. 4% and
29.5% higher than that of the soybean peptides prepared with alkaline protease alone. The main mo-
lecular weight was 0.2 — 1 kDa and the component with a molecular weight of less than 1 kDa reached
81.8% which was 23.7% higher than the alkaline protease prepared-soybean peptides. Meanwhile, free
amino acid content increased significantly. Furthermore, the content of sweet and umami amino acids in
the free amino acids increased from 22.7% to 47.4% . However, 8.7% decline of bitter value was ob-

served suggesting it was a low-bitter soybean oligopeptide. Moreover, DPPH, hydroxyl and superoxide
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free radical scavenging rates were increased 48. 1% , 100% and 14.2% respectively compared with

control. Meanwhile the soybean oligopeptides prepared by a novel tripeptidase and alkaline protease al-

so exhibited good reducing power; the ACE inhibition rate reached 83.6% , which was 11.6% higher

than that of soybean peptides prepared with alkaline protease. These results revealed that the double

enzyme method (tripeptidase and alkaline protease) can significantly improve the functional properties

of soybean oligopeptides, which indicating its potential application prospects of the tripeptidase in func-

tional soybean peptide preparation.
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Fig.2 Molecular weight distributions of SPI, ASPI and TASPI
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Table 1 Free amino acid content in SPI, ASPI and TASPI

MR sPl ASPI TASPI
Asp 0.076 0.125 0.975
Glu 0.072 0.26 2.311
Ser 0. 006 0.112 0.12
His 0.030 0.062 0.07
Gly 0. 008 0.021 1.762
Thr 0.015 0.059 0.061
Arg a.119 0.305 2.632
Ala 0.022 0.13 0.622
Tyr 0.015 0,151 1.565
Cys-s 0. 000 0. 006 0. 008
Val 0.007 0.098 0.26
Met 0.007 0. 101 0.129
Phe 0.014 0.193 0.334
Ile 0.005 0.111 0. 295
Leu 0. 006 0.375 0.562
Lys 0. 008 0.176 0.177
Pro 0.012 0.072 0. 088
A 0.423 2.357 11.971

[€ 3 SPIASPLfI TASPIFY 5 B ik w0 i 43 By
Fig.3 Bitterness and umami analysis of SPI,ASPl and TASPI
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Table 2 Sorting results of SPI, ASPI and TASPI

ey W HE B T S A HE 1 B
A R
1 2 3 I 2 3
1 A > B > C B > ©C > A
2 A > B » C C > B > A
3 A > B > C C > B = A
4 A = B » C C > B =» A
5 B > A > C B = € > A
6 A = B > C C = B = A
7 B = A = C € = B » A
8 A > B = C B > C > A
9 B = A > C ( = B > A

T A {32 SPLLB G 72 ASPL,C (L3 TASPI

% 3 SPI.ASPI #0 TASPI E 0k 8 bk oY Bk FnEL 0

Table 3 Ranks and rank sums of bitterness and umami of
SPI, ASPI, and TASPI

ERBK K

M e Bk U ok

iR SPI  ASPI TASPI g1 SP1 ASPI TASPI @k
I 1 2 3 6 3 1 2 6
2 1 2 3 6 3 2 | 6
3 1 2 3 6 2.5 2.5 1 6
4 1.5 1.5 3 6 3 2 1 6
3 2 1 3 6 3 1.5 1.5 6
6 1.5 1.5 3 6 3 1.5 1.5 6
7 2 2 2 6 3 1.5 1.5 6
8 1 2.5 2.5 6 3 1 2 6
9 1.5 1.5 3 6 3 2 | 6
MR 12,5 16 25.5 54 26.5 15 12.5 54
T = HE PR [ 2501 £ Bk 1
R PLF L E R AR E I SRR, 2
B o 1 U ok T DA R (K 2 P 1 570 3

P 8 AV oy WA A R T BB AR
2.4 RERBRASULENTH
SrH M DPPH B ik R H 2 ( - OH) |
T BR S ANE S 4 A 5 T 25 A 0 R ELIK ASPI ﬁ
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Fig.4  Antioxidant activity of SPT ASPI and TASP1
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Fig.5 ACE inhibition rate of SP1,ASPI and TASPI
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