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Composition and Structural Sequence Analysis of
Hydrolyzed Wheat Protein Peptides
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LU Zhihao', MA Yongging', ZHANG Xinxue', LIU Wenying™
(1. Beijing Engineering Research Center of Protein and Functional Peptides, China National Research Institute of Food
and Fermentation Industries Co. Ltd., Beijing 100015, China; 2. General Hospital of Ningxia Medical University,
Yinchuan 750004, China; 3. School of Biomedicine, Beijing City University, Beijing 100083, China)

Abstract: Hydrolyzed wheat protein was analyzed by basic physicochemical components, relative
molecular mass distribution, and amino acid composition. The peptide composition and sequence
were identified by LC-MS/MS. The results showed that the total protein mass fraction of hydrolyzed
wheat protein was (80.53+8.06)%, with the relative molecular mass mainly below 2 000 and a mass
fraction of essential amino acids approximately 52.4% . Eight peptides were identified by Q3
scanning, PIS scanning, and MRM quantification, including leucyl-glutamine (LQ), valanyl-
glutamine (VQ), isoleucyl-isoleucine (II), leucyl-leucine (LL), alanyl-isoleucine (Al), valanyl-leucine
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(VL), leucyl-methionine (LM) and isoleucyl-methionine (IM), with mass fractions of 385.0, 32.5,
30.0, 122.8, 8.9, 5.9, 134.9, 147.0 wg/g, respectively. These peptides may exhibit functional activities
in vivo and serve as the material foundation for the application of hydrolyzed wheat protein in

nutritional health food.

Keywords: wheat, hydrolyzed protein, relative molecular mass, amino acid, peptide identification,

mass spectrometry
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x1 MEKBEANSERANR

Table 1 Amino acid composition of hydrolyzed wheat protein

REGR(Asp,D)*

JaR (Thr, T) 2.2
22K (Ser,S) 4.1
B4R (Glu,E) 7.7
H&®(Gly,G) 3.6
R (Ala,A) 6.8
AR (Val, V) 9.0
L2 R (Cys, C) 33
R B 2412 (Met, M) 5.0
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Fig. 1 Mass spectrometry of precursor ions and product ions of peptide sequence
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®2 MEKBEATEEHE 8 FHKERFTI
Table 2 Sequences of eight peptides identified in hydrolyzed wheat proteins

G ER TR

1 260.2 Leu-QIn(LQ) 86.05-L(*).130.05-Q(z1).147.15-Q(y1)
2 231.2 Val-Leu(VL) 72.1-V(*) .86.05-L(*) . 132.15-L(yl)

3 263.2 THle—Met(IM ) 86.1-1(*) . 150.1-M(y1)

4 2452 Leu-Leu(LL) 86.1-L(*) 132.1-L(y1)

5 263.2 Leu—Met(LM) 86.1-L(*).133.2-M(z1),150.1-M(y1)

6 246.2 Val-Qln(VQ) 72.1-V(*) . 130.1-Q(z1) . 147.15-Q(y1)
7 245.2 He~Tle(II) 86.1-1(*) 132.2-1(y1)

8 203.2 Ala—Tle(AT) 44.1-A(*) .86.0-1(*) 132.2-1(y1)

*3 KEFIH MRM ELSH
Table 3 Parameters of peptide sequences optimized by MRM

— e
1 T g Q1 FHLFEY AL eV Q3 B HAV
Iiviiifed Jti bt
-10 -20 -10
1Q

260.2 86.1
260.2 130.1 -14 -20 =27
231.2 72.1 -26 =21 -17
VL
231.2 86.1 21 24 -19
™ 263.2 86.2 -29 =25 -19
263.2 150.1 -29 =23 -18
0 245.2 86.1 -28 -13 -18
245.2 132.1 -18 -13 -29
263.2 86.1 -13 =22 -26
LM
263.2 150.1 -18 -33 =21
. 246.2 72.1 -29 -24 -28
Q 246.2 130.1 =25 -23 =27
. 245.2 86.1 -13 -15 -18
245.2 132.2 -28 -11 =21
2 203.2 44.1 =23 -33 -18
203.2 86.1 -11 -11 -16
6.0
50+ 4.0r
© )
_ 40 8 30k @
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230t =t = =
= Z20f
20} =
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Fig. 2 Quantitative chromatograms of LQ peptide standard and hydrolyzed wheat protein
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R4 SEHMBHMEMETRE
Table 4 Standard curve equations for eight peptides

B4 bl i

LQ y = 50 847.5x-19 089.7 0.999
M y =4 081.86x + 4 073.23 0.998
LL y = 325 384x + 52 077.9 0.993
LM y=4 753.59x + 4 604.72 0.999
VQ y =44 206.9x + 2 404.14 0.999
I y =206 862x —20 493.8 0.998
Al y =33 537.8x +32 291.8 0.999
VL y = 6 430.54x +7 690.45 0.999

x5 ARAMKNEKBEBRRFESH
Table 5 Mass fraction of hydrolyzed protein peptides in different batches of wheat

L ke | RG]l B | RS |
LQ 385.0 VQ 325
M 147.0 1l 30.0
LL 122.8 Al 8.9

134.9 VL 5.9
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