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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 Jingyang, 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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Table 2 Taste enhancement of MRPs measured by

electronic tongue

i pH B R JRUTR

X 20 3.83+0.00" 5.80+0.00°
6.4 11.32+0.11¢ 5.20+0.08°
74 12.74+0.06" 6.41+0.05"
8.4 15.45+0.08* 8.18+0.10°

s R — 0 O [A) 2 BE R 35 M 22 5 (P<0.05) .
x3 BETEIRSBH MRPs BiELE R

Table 3 Taste enhancement of MRPs measured by sensory

evaluation
g | s |k |
6.4 0.81+0.06° 1.67+0.13¢ 1.38+0.21¢
7.4 1.55+0.10 3.50+0.42" 1.82+0.30"
8.4 2.43+0.22¢ 4.66+0.58¢ 2.17+0.29¢

T 7] — 2 o [5]3R5 4 25 57 (P<0.05)

24 EHNERK pH XHEE XKUY 5 20

A IRUWR ) JBE 114 2L o8 R B i 43 B A — T
JE b 3 ] e TR B B ARRAE R Sl 5 GC-
MS KA [W] 49 46 B R pH N MRPs B9 3% & M4k &
Wy, G5 R 4, 3 R bR B A 4 v KUk )
JE 530 69.78 82,71 ,125.94 ng/g, & W1 v pH XF
SERLAE Wy 0 HE R MW oA B R IS 4R R R
N pH ] LLAE #E Amadori b5 9 M2 28 1 R 1Y B fift |
JI5E SECHE ] ) B AL 5 S0 A5 2 N Y AR B RN G) T
FERMEV I 8, AR pH &8 T i 4 i 9 T2 Ik
MRPs # % P KUK ) J57 b 248 22 01 O, AT 28 g
FKhE LA DG EEMEEAEY .

BER AL WITE 3 AHE T 4300y 41.47 44.52
92.40 ng/g, 7 £ E R XK Y 5T, B R B #Y 13 {H 4L
A%, X i KUK 1) T R PR B LK, 2R 2R
JI5k 4R M ) 306 7 Ak o 2 B R Strecker B ff 7= A 11 FE
FRAREG PR T O TR, SR
T 2 5 P A SR AR RIS oK HY e EL A R
WA AR,

TERPLFE S, & A AL G W B 2 R Rk 2 i
G I — DR A B, EORAE BN pH N 1L,
TCk AT SR AL T, PR IGHE TE J F RUHE R T KU
Yolos . oA IR R A XU ik gg | 2— i g 2
£ pH KT 74 WA AR, SEMLEY L& EEE
pH 1Y Fh = mi 3, X 5 A7 R A5 R — 20,k
Mg Ak A W HL A KR RN, AT RE R R OA 5O O i
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SRR 17— M B MERY, £ E A w146 pH
(3 5 n LUJE iE MRPs #28 PE KR R, e 4
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AR S A 0 T i 4 T B AR (RO | S R R
JEL R ) 38 i SRR RUBR VR AR 1 =9, AR IS B BT
JIR T 28 20k WUEE 53 20 B iR . JEim A 3 500 Ulg 1Y
BEEAN, 76 60 °C.pH 8.0 NHEF# 4 h,RJ5 A
400 Ulg W2 BKEE , 78 50 °CF 4k Se/Eff 4 h, I 4
P15 20 0 % 8 B AR Y DH R 17.48%, [61JE
VI R 71.99% , Tl ff 0 h AR R 4 B /N T
1 000 253 5 91.60% (Tt 73 50) , JIRGE & Z R
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&4 FEE pH &4 T &8 MRPs 32 & 14 KUK ¥ R B H R E 5 #

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

it 3 %/ (nglg)
S

pH 7.4 pH 8.4

1 OB RIMS 1087 1.47:0.73 0.26£0.35 7.65+0.98

2 T RLMS 1400 0.98+0.04 2.16£0.68 0.63+0.73

3 JR -2~ SRk RIMS 1424 ND ND 0.41£0.67

4 R RLMS 1510 1.0120.49 ND ND

5 2R RIMS 1512 38.01x0.93 42.10£0.89 72.84£0.61

6 B RIMS 1642 ND ND 10.87£0.19
NiT 41.47 44.52 92.40
LIES

7 2- BE i RLMS 1184 15.87+0.28 13.27+0.82 18.75£0.76

8 21 RLMS 1283 2.59+0.45 2.79+0.06 2.99+0.33

9 2,5-F RIMS 1315 ND ND 1.080.61

10 6~ H-5-Pels—2-M  RILMS 1342 ND 0.39+0.32 ND

11 S %'zi}fla'gg as ) RLMS 1476 1.860.41 6.9+0.16 ND

12 138757 i RLMS 1449 1.92+0.73 2.6120.07 3.65+0.48

13 SO AR RLMS 1595 ND 1.52:0.33 151054

14 = ?_;\;;iﬁ? B Riws 1715 0.8420.35 1.25+0.86 ND

15 D-F 1 RLMS 1721 0.4420.59 0.7020.29 ND
N7y 23.52 29.44 27.98

TRMEY

16 13- RIMS 1257 ND 1.81£0.23 ND

17 pRE RLMS 1554 0.96£0.47 1.200.07 2.02+0.54

18 2- LB RLMS 1970 0.4920.56 0.2420.45 0.65£0.07

19 ik RLMS 2441 0.70£0.33 0.98+0.25 1.3320.58

20 3 5] 0 RLMS 2467 0.15£0.39 0.43£0.35 0.87£0.55

21 Mt % RIMS 1196 ND 0.5520.62 ND

22 pRUIE T RLMS 1274 ND ND 0.41x0.50
NIy 2.30 521 5.28

kI 1 4

23 2 IE SR Ak RLMS 1229 1.860.44 ND ND

24 pSUSEE R T ] RLMS 1512 ND ND 0.2820.04

25 5-M#-2-Z3kukmi  RLMS 1028 ND 2.13£0.58 ND

26 S-HIBE-2-kIg B RLMS 1729 0.6320.10 ND ND

27 5-Z. 32 RLMS 1646 ND 1.4120.93 ND
it 249 3.54 0.28
Bt 69.78 8271 125.94

T RI Ry NIST Joit % 00 e 6 28 51 19 0% 83 45 5, W hik >4 hitps : //webbook.nist.gov/chemistry/name—ser/, i1 RI F1 3153845 21 19 {4 B4 5
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