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Umami Peptides and Umami—Enhancing Peptides and Their Applications
During Food Processing

ZHANG Jianan', WANG Huayang', SUN-WATERHOUSE Dongxiao', SU Guowan"?*, ZHAO Mouming™
(1.School of Food Science and Engineering, South China University of Technology, Guangzhou 510641, China;
2.Guangdong Tanchi Biotechnology Co., Ltd., Foshan 528000, China )

Abstract: Umami and umami-enhancing peptides are the key components of novel umami
flavorings. They have advantages of naturalness, higher nutritional value, and better umami taste over
glutamate. There are a wide variety of umami and umami-enhancing peptides and these peptides can,
as precursors, directly affect the flavor characteristics of food by participating in relevant reactions.
The number of reported umami and umami-enhancing peptides is 208 and 60, respectively. For
umami peptides, their amino acid composition and spatial structure are the most two important
factors affecting the umami intensity, while the structure-activity relationships of umami-enhancing
peptides are more complicated, which needs to be further studied. Meanwhile, umami and

umami-enhancing peptides are active reactants of many reactions (enzymatic and non-enzymatic),
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generating the derivatives having better umami taste or umami-enhancing ability under certain

conditions. In this review, the structural characteristics of umami and umami-enhancing peptides

were systematically studied and their relevant reactions, as well as the flavor features of the expected

products, were discussed based on different processing methods. Furthermore, some problems with

the study and possible solutions are summarized to support the scientific research about umami and

the development of the condiment industry.

Keywords: umami peptids, umami-enhancing peptides, enzymatic hydrolyzation, fermentation,
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x1 XHBEEFHEEERY S KE>208

Table 1 Peptides showing umami—enhancing property

1 EGSEAPDGSSR fEE IR ff 0.20 0.005
2 SSRNEQSR e A | fif 0.17 0.05
3 ALPEEV R IR TR | fif 0.76+0.01 1.52+0.03
4 LPEEV TR EITR BEOR Y G 0.43+0.03 3.41+0.01
5 EAGIQ TR IR R HY 0.97+0.01 1.94+0.05
6 KGDEESLA JHPR R DR Y 0.53 0.16
7 RGENESDEQGAIVT flcfief VPR 0.43 0.38
8 GGITETW Jok — 0.66
9 SFE Tl ik 1.38 1.34
10 NEY Tohk — 0.62
11 AH R IR | IRLIR — 1.27
12 EP Tl ik 5.34 1.00
13 EEEQ i R i JE% 1.09 0.39
14 GGNP S A IR 2.10 0.63
15 VDR IR R IR IR 3.66 1.02
16 DPQ LT3V SRFAVN 3.36 0.65
17 FT JR IR IR IR — 0.92
18 FK Tk — 0.89
19 SE i I 1.49 0.87
20 RGENESEEEGAIVT L3 SNURT PR BRI S 0.43 0.33
21 TESSSE SRR R TR 0.39 0.36
22 EDG i 0.71 0.69
23 DQR Tl 1.11 0.55
24 NNP L3V N i) 0.83 0.82
25 EGF SR i R T i U 0.94 0.77
26 GP fEE IR G fof 2.50 0.20
27 GL fef LA B fif 1.86 0.15
28 NP SR e fif 0.76 0.04
29 ASNMSDL FR I EEOR IRk 10.19 13.58
30 LQPLNAH (i3S 1 SN IRAAUS 12.63 18.95
31 MAASGDVGK SR TR A IR 0.24 0.12
32 VYETPDR SR TORR (IR 0.23 0.11
33 DAPYDYK i L R IA A 0.14 0.09
34 TREQMIHER fEBR LR IR 0.21 0.42
35 LLDAFFFDNK ek IR R 0.10 0.24
36 EATLWDMEEK (EURNUN 0.10 0.20
37 LPLLEEAFLSR SR IR 0.16 0.08
38 NALKSVECYDAR e A IR 0.09 0.07
39 AKLTSLEEECQR eI AR | 0.09 0.07
40 YLASCLSSVKEEK L3NS 0.07 0.035
41 EQLEATVQKLDESR fEE R BT R 0.12 0.06
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34 i [ {EL/ (mmol/L)

MEREQEESTMR 0.07
43 SGVVAAVNDAAKDFHG RITOR EEDR AR 0.13 0.16
44 VLSLNSGTEAVEAAIK LN e NS 0.16 0.16
45 EGSTIGLSK SRR T R TR 0.22 0.14
46 IMEALAGAGIDPRR fEDR B R PR 0.14 0.14
47 NQEGLFR fif bk IR AR 0.23 0.23
48 TGC 34 i — 8.40
49 GLE fif I 4 — 3.20
50 VEAL ff R 34 faf 1.39 11.28
51 GGGE ff R 30 fif 1.57 1.57
52 DR TR H e — 2.04
53 DAE fif R 3 faf — 1.50
54 EVC TR 3 ff — 3.12
55 EE fER et s ++
56 EV S HTOR G + +
57 ADE AR (BRIR IR Y &f = +
58 AED FRIR G fif = +
59 DEE J b fif = +
60 SPE PN A — +
61 EE+EV+DEE+EEN 34 fif = +H+
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Fig. 4 Molecular structures of umami amino acids, umami dipeptides (EP and EE) and their enzymatic derivatives
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Fig. 5 Schematic diagram of Maillard reaction pathways and representative compounds contributing to umami
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