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Preparation and Flavor Analysis of Maillard Reaction Products with Salt—
Reducing and Umami-Ehancing Effect Derived from Pea Protein Hydrolysates

YAN Fang, YU lingvang, CUI Heping, XIA Shugin, ZHANG Xiaoming'
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Pea protein was used to prepare Maillard reaction products (MRPs) through enzymatic
hydrolysis and further thermal reaction with sugars. Taking the degree of hydrolysis (DH) and solid
dissolution ratio as the indices, the optimal conditions of pea protein peptides preparation was
determined as follows: 4 h hydrolysis with 3 500 U/g substrate protamex protease and then 4 h
hydrolysis with 400 U/g substrate aminopeptidase. The components with relative molecular weight
less than 1 000 in hydrolysates was 91.60%, and 90.83% of the total amino acids were peptides,
which were mainly small peptides. The effects of initial reaction pH (6.4, 7.4 and 8.4) on the color
and flavor of MRPs derived from pea peptides were further investigated. The results showed that the
higher pH caused the stronger browning degree. The results of electronic tongue analysis and human
sensory evaluation showed that the addition of 0.5% MRPs into the solution with 0.5% salt could
enhance the saltiness, umami and kokumi. Comparing to the salt solution, the saltiness and umami
with the addition of MRPs were increased by 41.03% and 303.39%, respectively. When the initial pH
increased from 6.4 to 8.4, the saltiness increased by 57.30% and the umami increased by 36.48%. at
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the meanwhile, kokumi and volatile flavor compounds were also increased significantly.
Keywords: pea protein, enzymatic hydrolysis, small peptides, Maillard reaction, salt reduction and

umami enhancement
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TE i) op A ) o B 3R 2 ¥4 55 R (P<0.05),
#=3 EEWFREREN MRPs AR R
Table 3 Taste enhancement of MRPs measured by sensory

evaluation

0.4 0.81+0.06° 1.67+0.13¢ 1.38+0.21"
74 1.5520.10" 350042 1.82+0.30"
84 24310.22° 4.6640.58" 217029

T S O R R e R R (P<0.05)

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

24 ERERN pH &HEE M N R A 20

FE A1 TR R B 0T A 2 R0 B BE AR B 2 TR
& 3L A e s T ORE S A SURERE, Uk, il i GC-
MS & W A~ [6] #7185 R )% pH F MRPs 19 3% % 1% 4k &
B, S LI 4, 3 Ak R 0 S A 4 O P R ek
Ji4r 1 4 69.78 82,71 ,125.94 ng/g, 26 W] Fe b pH A
S G P W R S PR T A B, PR R
B pH AT LA 3 Amadori £t €5 9 K 2 BE 18 1Y B o L
J SR A Y 20 b S R AR R N ) R R T
PR AIE . AW pH 41 T b & i0 B &K
MRPs 5 5 A% AU M8 0T %0 288 25 i A Ok, LA 208 R g
o E A RS EBNBREEML ST,

BB AL 3 AFER T a5k 41.47 4452,
92.40 ngfg, & B TR AR I, LRk e i B A A
R, 6k B o RO (1 DR R b AR, BE T R h
I, S, B0 ] e 788 A ol % B R Strecker FEME A2, FE
BRSSP T OB ER AR, A
T 10 A R i A R R A M ek
A AR,

fE bl b 3 B &4 AL MR B 4
Gtk — 0 R A, B AR pH R Tk,
JC v AT 5% B 1k g, TR b e A Gl SR Uk LIk
PO, &AL R AU ik e 2 F RL L eEE TL AT
EpH KT TAMA LR, TEAGYESRMEE
pH £ FF & 10 35, 32 5 60 A B o 5 SR — S0, e
TPk 4 B AT A AR, n] fE AL A TR R AR
RO, AR A R A, (A I e o e R
AR T —E M s 1E Y, &5 By, W14 pH
4% i nl LUUE BE MRPs 5 5 U R i, 4%
fFi 3 T Y [ O 0 S R T SR

L

DA#E S 8t 1 R R R B R e R
I 4 B 1) 5 o T L (R | o
JE g ) 358 iR R 3 A LR AE Y P 8 . IRAE S B
ik 5l 2 T2 XU A s AR . ST N 3 500 Ulg (Y
QO EAE, 4 60 C pH 8.0 FEEAE 4 h, 85 A
400 Ulg (S REBE, €F 50 CF 4k 4k fiE i 4 h, 76 b &
1 F 15 2000 3 SRR DH O 17.48% , 8 T
s 0 71.99% , B P A A DT
1 000 455 7 91.60% (FiGt 5 50), BREGaEikm
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F{ES EARCH AHTICLE F’ir'lD-l:lu::'tsI with Salt —M;:Ieducin; Iand Umsllmi—Ehanc;ng

Effect Derived from Pea Protein Hydrolysates

#F4 TREME pH &4 T HIE 01 MRPs 3% £ 1% 4 BRI B RYLE RE 0 B 8 o 8

Table 4 Composition and mass fraction of volatile flavor compoundsof MRPs prepared at different initial pH

fl £ 944 F i E _ —— :

1 o RLMS 1087 1.4740.73 0.2640.35 7.65+0.98
2 T8 RLMS 1400 0.98:0.04 2.16:0.68 0.63£0.73
3 -2 B R RLMS 1424 ND ND 0.41£0.67
4 W RLMS 1510 1.01+0.49 ND ND
5 A RLMS 1512 38.01:0.93 42.10:0.89 72.8420.61
6 £ RLMS 1642 ND ND 10.87+0.19
ik 41.47 44.52 92.40
LB
2- i fid RLMS 1184 15.8740.28 13.27:0.82 18.7520.76
2-% i RLMS 1283 2.59+0.45 2.79+0.06 2.99:0.33
9 25-¥=M RLMS 1315 ND ND 1.080.61
10 6-F1 H-5-piMi-2-f]  RLMS 1342 ND 0.39+0.32 ND
5 B2 (1- 1 4k 2. 3)-
(0 ﬂga ﬁ " Rims 1476 1.86+0.41 6.920.16 ND
12 1 i Pl RLMS 1449 1.9240.73 2.6120.07 3.65:0.48
13 57 i 4 RLMS 1595 ND 1.5220.33 1512054
14 ot ﬁ;ﬁ;ﬂi‘é‘ B Riws 1715 0.8420.35 1.25+0.86 ND
15 D~ 17 8 RLMS 1721 0.44+0.59 0.70+0.29 ND
il 23.52 29.44 27.98
wEks
16 13- RLMS 1257 ND 1812023 ND
17 20 K RLMS 1554 0.9620.47 1.2020.07 2.02+0.54
18 2- LBk RLMS 1970 0.4920.56 0.24:0.45 0.65£0.07
19 Gl RLMS 2441 0.7040.33 0.980.25 1.33£0.58
20 3 F 2 51 RLMS 2467 0.15£0.39 0.4310.35 0.870.55
21 LS RLMS 1196 ND 0.5540.62 ND
) 2- LB I e RLMS 1274 ND ND 0.41£0.50
Hit 230 521 5.28
T g 1 & 4
23 2 IF 1 KL R RLMS 1229 1.860.44 ND ND
24 2- W AL F K RLMS 1512 ND ND 0.28+0,04
25 5-MaE-2- L IEURN  RIMS 1028 ND 2.1340.58 ND
26 S-FL-2-WRME TR RLMS 1729 0.6340.10 ND ND
7 5-Z 42 RLMS 1646 ND 1411093 ND
it 249 3.54 0.28
it 69.78 82.71 125.94

TR NIST G #0400 PE 1S % 3000 fr 8 45 30, AL 4 hitps : ffwebbook nist.gov/chemistry/name—ser! , i RI #1EF 5283 2] 19 {5 B 5
b, g MS 3R ek
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P W RN e B A R A A R T ) B ek 4 ﬁﬁﬂlﬁi

o S AR 1) 90.83% (i 5t 43 ¥ ), B MR 2 HJ@E"' IX A B E A I MRPs 0] BLIK B — 52 19 9
A th fER P B RN, W14 pH 485 1 5 6.4, SRR . GC-MS £5 R R0 HE R pH Al LA n
7.4 f1 8.4, B MRPs ﬁ*ﬁtﬂj'fmﬂﬁirﬁﬁ pH ) & & HhL o i 8 g T R B i MRPs 3§ % M Ak B L H
u’iﬁﬁ"ﬂj H ey HJriFuJ% """ S 25 11 K [A] & T A, BT S 0 4 R N (1 8T APk MR Ps 369 0 34 ke 1) L

, TEAHE PR ERE TS5 g;’[. ff) MRPs H 171 T 10 A< T BHT , 5 S T LA MWK BT 7 A R g ) A B
'Jﬁ Ink W | R N R H‘J fEH], H. pH #7 | 1 wk {E SEE R — A

B R
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