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Study on Modification of Functional Properties of Malt Protein with Alcalase

XIAO Lian-dong, HUANG Xue-zheng, WEI Dong
(College of Biochemica Engineering, Nanyang Institute of Technology, Nanyang 473004, China)

Abstract: Through controlling the degree of hydrolysis, some functional properties of malt protein were improved by means
of enzymatic modification with alcalase in this study. The effects of alcalase amount, pH, hydrolysis time and temperature on
functional properties of malt protein were investigated in single-factor test, and then except temperature that was confirmed to
be 45 °C in single-factor test, three other hydrolysis conditions were further optimized via orthogonal test, as follows: alcalase
amount 4000 U/g, pH 10, and hydrolysistime 15 min. After enzymatic modification under the above conditions, the foamability,
water solubility and emulsifying capacity of malt protein reach 167%, 22.68% and 13.8%, respectively, which areimproved by
7.35 times, 2.47 times and 0.28 times than before, respectively.
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Table 1 Factors and levels of orthogonal test for optimizing
hydrolysis conditions of malt protein

KA A -
ApH B Ik (min) C i (U/g)
1 9 10 2000
2 10 15 3000
3 11 20 4000
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Table 2 Components of brewer’s spent grains and malt protein

iR IR (%) K53 (%) FHAE 11(%) FI T (%)
AL R 8.36 411 28.98 7.25
FFEN 5.29 7.32 75.49 8.54
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Table 3 Functional properties of malt protein before
modification

b EHITE%)  EETE(%) FEKPE(glg)  WlitE(milg) FLALTE(%)

F RN 20.0 6.54 4.44 2.0 10.80
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Table 4 Effects of alcalase amount on functional properties of

malt protein
Bty DH I W Rk Wt AT
Ulg) () (%) (%) (99) (ml/g) (%)
1000 9.14 90 12.47 3.24 1.48 5.3
2000 12.81 100 14.43 3.97 1.67 7.1
3000 15.15 130 21.72 418 1.71 10.2
4000 1511 76 20.04 4.09 1.92 10.0
5000  15.06 40 18.80 4.07 0.74 3.7
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Table 5 Effects of pH value on functional properties of malt

protein
pH DH(%) it (%) #HEPE(%) FrKPE(glg) Weitith(mi/g) FLALTE%6)
8 578 72 7.48 3.19 1.25 6.2
9 1427 88 15.69 3.63 154 7.8
10 14.76 150 19.87 421 1.82 8.4
11 1314 116 19.47 4.05 1.43 10.4
12 12.82 80 11.66 3.89 1.38 8.1
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Table 6 Effects of enzymatic hydrolysis time on functional
properties of malt protein

P P i) DH i W K L% R
(min) O T  PE%)  THglg)  (mifg)  PE%)

5 6.06 80 8.87 3.84 1.30 3.8
10 13.14 104 13.45 4.26 1.95 75
15 16.33 124 19.12 4.31 1.87 10.9
20 16.37 117 18.97 4.37 1.05 113
25 16.48 120 17.49 3.82 0.87 11.0
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AR VE A il R 3X = D B e PEAE 15min Ik B K,
Forb R P A AR A AR P s FEAKCE R FL AL A
20min R R, (EAH BT A B AR A0 11 22 2 85 11 F %
A E, LA, MM E S 15min.

224 WAL ) 22 2B 1 T e R 1R S

45§ FH 5 3000U/g, pH 1E 10, RIS A) 15min,
fif f i B A8 4k 35, 40, 45, 50, 55°C, LLFEZEHX}
FAE AR s, R NK T,

*1 BREREENEFEEAREFIENZME
Table 7 Effects of enzymatic hydrolysis temperature on functional
properties of malt protein

Rt it DH  GEYEPE  WeEPE FKPE WRahtE Aotk

WECC) ) () *0) (99 (ml/g) (S0
35 1538 115 1805  3.76 1.56 8.9
40 1595 117 1964 382 1.64 9.6
45 1627 121 2006 3.79 1.66 10.4
50 1677 113 1972 368 1.58 11.7
55 1592 110 1788 3.01 1.48 10.2
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Table 8 Results of orthogonal test and range analysis

[5ES fibs
W ORI WA FRK Woltt F4L DH O Lk
ATk PR (%) FE(%) FE(g/g)(ml/g) #E(%) (%) P4

>
vs]
o

1 81 9.28 3.03 1.02 9.3 8.1358.50
92 13.29 3.42 0.98 7.6 17.8962.19
84 12.31 3.14 1.05 10.7 19.2164.45
139 20.84 4.07 1.56 11.618.9290.72
167 22.68 3.98 1.28 13.8 16.1894.88
145 18.82 4.22 1.51 10.918.7588.70
121 16.09 4.31 1.06 10.216.8077.05
124 15.27 3.58 1.21 9.6 12.4874.35
130 17.02 3.26 1.15 10.4 15.5975.52

0 N o U h W N P
WWWNNN R P
WA R WN R WN e
N P Wk WD wWwRN R
P W NN R W Ww N

9
K161.7175.4273.8576.30
K291.4377.1476.1475.98
Ks 75.6476.2278.7976.51
R 29.72 1.72 4.94 0.53
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