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Extraction of the Brewer’s Grain Protein and Effection of Ultrasonic
Technology to Grain Protein Functional Properties

LIU Ling, LIU Qian, ZONG Xu-yan

(College of Food, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: The brewer’s grain proteins were emtracted and the main components were determined, then the brewer’s grain protein
functional properties were changed by ultrasonic technology. The effects of ultrasonic power, ultrasonic time, pH and protein
concentration on the water holding capacity, holding oil and solubility were studied through single—factor test. The result showed
that the best experimental conditions were pH9, 40W of ultrasonic power, the mass fraction of 5% and 4min of ultrasound time,
with water holding capacity of 395%. Under the conditions of 60W of ultrasonic power, pH7, 6min of ultrasonic time and the
mass fraction of 3%, oil-holding capacity reached 250%. Under the conditions of pH9, 8 min of ultrasonic time, 60W of
ultrasonic power and the mass fraction of 2%, the solubility was 4.02% . Comprehensirely the conditions of pH9, 40W of
ultrasonic power, the mass fraction of 3% and 4min of ultrasound time were confirmed to the optimum experimental conditions.
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FEYIZRST 5K 100W,80W ,60W ,40W,, (2) 8 S i [A] (e 55, USRS A (I 60mL, BRI LE 1:20, 8 )%
100W,pH {H 9.0, #FSESE 53524 4min, 6min, 8min, 10min, 12min, (3)pH {HAYZERE, MEPREEE AWK 60mL, kL
L 1:20, #EHE] 6min #8575 D)2 100W, pH {E43 518 5.0,6.0,7.0,8.0,9.0,, (4) MEAE I FURHA HE e R, iy
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Kb om HELOEETR (g) sm MELLE TR BIETR (g) ;m AERR FIHREEOEMNEE(g).

(3) T Ao KM ERY FE T 60mL IR R A 30min, B ImL A SO H L 4min, 6000r-min™,
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Table 1 The factors and level table of orthogonal
2 zﬁ% —L_jﬁ*ﬁ experiment
2.1 uﬁi@*gq:g E }ﬁgﬁﬂ;u?ﬁﬂyg KT T = H# Facto;: D
iitg/ﬁw‘m /T%I: uﬁ?ﬁ%ﬁﬁ: %Iﬁ EF' *E% E é\% 30.15% Level IR /W fi5f 8] /min B L% pH {H
( @, /El\ Egﬂﬁ }ﬁﬁj\ ) o %EEW q: % Ei EP % IJI_l Ei é’l\ % i‘:’ Power Time Mass fraction pH value
23.94% , H H B IR 81.98% , HL#5 UL % ! 40 4 2 6
PEEUE FHEBUR (60%~80%) , K FHZ 7 4 BUP R & 2 60 6 3 !
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Table 2 Effect of ultrasonic time on protein

Table 1 Effect of ultrasonic power on protein : .
functional properties

functional properties
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T REBOR,
2.5 Rkt xEEFEE B et R R0

HT P 4 ] UL, R 2 A 5K PR HOR R L A 38 TR sl ) T REJ IR < 25 8 3 35 B R, 75
AR 8] P P s A RSS2 00 T4 A SR A /N 3 s ) IR BE B R RERS 2 e 0 i e, 1Y
AR 1 B FLACPEBEHRRR L B8R M s, SRRR LR T 3%, SUAHEREA R T A . fEd A B P AEAE
BLKIE MRS BUKEE S E A BTG R Y], A2 AR )R, nT R A S R R AR S K 2
BRI TG , sl e R B B A B KL 2 5 Tl b, I , AR B LA AR D, 5 RHR
18, A RIS R s S FRORORER o S USSR R AT 4 R S A 22 77 T R RS
REEE F VA IR R FORRR RS T iz sl s (EN B3SO h R S8 A, W LIS A A R iy
TN HE S TR R RTE0 ZS A IR 58 , 85 1 001 PSSR AR S A P22 IR0 20 R T )
Ti] i S IR A 8 0] i AR, S S50 A G o, > 2 P 2 B AR ORI | A S5 RF 8] A P i 2= A P
55, AU TSR/ AT s

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

N W W s g
-456- komoR Lk XK ¥ F R 41 %
—— Hp/KIE Water holding capacity
—— {#/JQFftWater holding capacity —o—7|fkl* Oilholding capacity
iy » 300 —o— ¥t Oilholholding capacity 3.0 2 1400 —a— VA Solubility 145
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Table 4 Effect of mass fracttion on protein
functional propertise

3 pH EXI ZER BRI R0

Table 3 Effect of pH value on protein
functional propertise

2.6 EXRGERSH
FHS 2 ] DL, X HRp KPR B9 2 M KM R < pH (>R AT TR S B He>#E A i) . IrfS i 4d &0 pH
9 MR A0W BHE L 5% JEFESE] 4min, SR EALA A IR BAEARRE T Zrh , FF T Ik | ¥
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Table 2 The result and analysis of orthogonal experiment

JF5 YIRIW i ] /min BHE L% pH {H Tk % FALIE % VAR %
No. Power Time Mass fraction pH value Water holding capatity 0il holding capacity Solubility
1 1 1 1 1 380 210 0.39
2 1 2 2 2 380 235 0.37
3 1 3 3 3 390 210 2.66
4 1 4 4 4 385 205 2.88
5 2 1 2 3 370 200 2.43
6 2 2 1 4 380 200 3.63
7 2 3 4 1 340 210 0.87
8 2 4 3 2 355 200 1.09
9 3 1 3 4 390 205 2.68
10 3 2 4 3 360 190 1.46
11 3 3 1 2 350 205 1.47
12 3 4 2 1 345 200 0.59
13 4 1 4 2 345 205 0.79
14 4 2 3 1 350 200 0.17
15 4 3 2 4 385 190 3.11
16 4 4 1 3 355 195 2.26
k1 383.75 371.25 366.25 353.75
k2 361.25 367.5 370 357.5
k3 361.25 366.25 371.25 368.75
k4 358.75 360 357.5 385
R 25.0 11.25 13.75 31.25

k1l 215 205 202.5 205

k2’ 202.5 206.25 206.25 211.25

k3~ 200 203.75 203.75 198.75

k4’ 197.5 200 202.5 200
R’ 17.5 6.25 3.75 12.5

K1” 1.575 1.573 1.937 0.505

K2~ 2.005 1.407 1.625 0.930

K3- 1.550 2.027 1.650 2.202

K4~ 1.583 1.705 1.500 3.075
R~ 0.455 0.620 0.437 2.570
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=, H pHAE 9 SZ i 1Ko XFLACERZ AT B pH (B 9 Jhf, 27 BZ55 BR D)25E 40W, B L
3% ,pH i 9, 75 I A] 4min e K2 51
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