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Abstract: The effects of beer brewing process, especially mashing process on protein content, free thiol groups content and antioxidant
activity of wort were examined. The results showed that the degradation of macromolecular proteins was accompanied by the formation of
protein with low molecular weight during mashing. Protein and free thiol groups contents showed a pattern of increasing first and then
decreasing, and both of them decreased from 310.63 pg/mL to 229.18 pg/mL, and from 0.61 pmol/g to 0.04 pmol/g, with the reduction of
26.22% and 93.44%, respectively after mashing, which indicated that mashing was an important stage in the key changes of protein and thiol
groups. There were significant (p<0.01) positive correlations among protein content, free thiol groups content and ABTS free radical scavenging
activity. Extension of the mashing time and increase of mashing temperature were beneficial to the dissolution and accumulation of protein in
wort, which significantly improved the ABTS free radical scavenging activity, and increased the color and TBA of wort. Therefore, the protein in
wort, especially lipid transfer protein 1 (LTP1) with antioxidant activity, had a positive effect on the oxidative stability of wort.
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and fermentation
ek R, EAREEA T, JE
ZHEE TP RS X T 2R BRI MNP I RELE R I3
i R I 220 vh R T B A A, N2 i
TR A ARG (B S Z&REAH L RE

JRAE R B R P AT AN
22 B BPRERLSENAML

PR R o (1)U S S s AR A ] 2 B
EF &R, EaRtsESHEASEY
A E . RHRIRGYN RS S ERN 0.61
umol/g, £ 45 Chi# 30 min J5F+EIEME, A 0.72
umol/g, M4 18.03%, FfJEHUA NF, H&FEtH
TS BN 0.04 pmol/g. FERE/NARIE L,
B AN 9 2 Ui 5 S 0 2 A B N B SR T RSB
B —J71H, BEEREL TR AN TR e, 22
R E SHEEMNE OSSR T, S
1, SEUFESESE . H—m, G7iEh
BEAL I B A S ik 2 m) iR AR AT B R AR
BEr, PRUFEHIESE TR R R
TEPESEUE U E IR, U B SRt 2 R Rt
TR AR A E HREE T R AR TE e

RIS, B RS SES &
0.42 pumol/g, MR THEHTIEE. XFEEZFN
B RE ST A SRR BEH K, AT S BUR B
WEFIES RN ETHP., ERE R BT, REER
R S S AR D, X B RO RRIE IR
Hh R 7 ORISR 5 B PR R A AE B AR, A
(IR R 310 U 5 11 - - = B ey i A s
BN R SRS I A B IR B
0.8
0.7
0.6 -
0.5
04
03r
0.2
0.1
0.0

IS/ (ug/mL)

o e e (808 ad ad g d ed i d
e SR RN R e S e e

A; CIRE?, ij’)
B2 ZithlgMmiBEdEtiirmnts gnti

Fig.2 Evolution of free thiol groups during mashing and
fermentation
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Fig.3 SDS-PAGE of proteins during mashing (M for marker)

ku
250 —

130 —
100 —|

75—
55—

35—
25—

15 —
10 —

M R REE REE REE R R RKEE
Hid #2d #3d ad #5d #6d #7d

4 LZEEZIEPAVERRIKSH (M:Marker)

Fig.4 SDS-PAGE of proteins during fermentation (M for
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Table 1 Effect of mashing process on total protein concentration, free thiol groups concentration and antioxidant activity of wort
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Table 2 Correlations among total protein concentration, free
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thiol groups concentration and antioxidant activity of wort

affected by mashing process
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