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Enzymatic Hydrolysates of Wheat Gluten as Foaming Proteins in Beer
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Abstract: In order to improve the foam stability of beer, papain, pepsin and alcalase were used as
limited enzymatic modification of wheat gluten, and the feasibility of which using as foaming
proteins in beer was studied in this paper. Results showed that the solubility and foaming
properties were significantly improved (p<C0. 05) by limited hydrolysis, and gluten hydrolysates
have good thermal stability in beer. Haze of beers containing 100mg/L gluten hydrolysates didn't
increase significantly (p>>0.05) after heat treatment for 30 minutes at 65 ‘C. Both pepsin—
assisted gluten hydrolysates and alcalase — assisted gluten hydrolysates can improve the initial
foam stability of beer greatly, However, the pepsin — assisted gluten hydrolysates are not
suitable to be used in unpasteurized beer because it is sensitive to the hydrolysis of proteinase A.
Foam stability of unpasteurized beer during storage can be obviously improved by alcalase —

assisted gluten hydrolysates.
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1.1 ##

BB (BEARERRAK 75.4%) . RERMA
AR HEAR ANEQB EELEYTREAF
PGB EEE Alcalase 2.4 L, A B HIFAH
ERGEREAME A Sigma AFF5R.

1.2 {48

2300 £ B B AV YLK E B AL : Hi & Foss AR =
fsPHS-3C ¥ % pH it: L E# LT 7= s
WZS-1A BISURE AU B : B RHE e AR
HRRA A Rudin B8 . XH Y REHEMBEAF
756 s Ik R4 . Bio-Rad AR & .

1.3 ®KEHE

1.3.1 ri@pEanaER BINEEHES
FRAEKFEREY R BRE N 4 g/dL 053 BB F
W 0 min HAZMTFRE. MA—-TBHNE
HTMERMED . BSRYHEEL A1 100,
1 mol/L NaOH B# G EH pHEAT. £#1ER
KB RN 30 min /5,95 C XKEIE 10 min,
3 000 r/min B> 20 min 5, E KA G TG B
HNEEHEARBHETY .
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Tab.1 Enzymatic hydrolysis condition for different proteases

RE&#H AKLEAE BHEARE MHEEOM
pH & 7.0 2.0 8.5
w’EE/C 50 37 60

1.3.2 ZasMuenz WMEUpH 4.5 %
BTERRAS BRE S HERRD,

1.3.3 EoeiueesnE HxEl11], H
0.0lmol/LpH 4.5 BB Z W B R IBEREBR HE
fhoFLAL 100 mL 2 XM EHRB R, EHEALE
BEHLAHE3T 1 min, RFE B A 500 mL BF+,id %
WHKIER, 8@ % (%)= @EEH (mL) /100
(mL) X 100 ;# & 10 min 5, B K2 K& H,
HEBESE (% = &1L FEKER(mL) /100
(mL) X100 ,

1.3.4 ZOHARBEXRRE PARLEIREARNE KE
HEBETSHRBAME I 5NN ZEAR . pHL. 58
BRETAEP ERERSE INHWEARER,
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# 100 mg/L MEMEBMAME b, HIEHEET 65
Crk 5 M# 30 min, [ 10 min M F — K BH
WE, BB ENTAERFEINEEHEEB
e =) 3 40 B B SRR

1.3.5 BERQB A EEREOER NG
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EARABRHEZR.
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h, B#fTHE, 3.
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5315
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1453 51 o Bt L o A A 3R B, S 3R BN 2
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Tab.2 Comparation of solubility and foaming properties of

wheat gluten before and after enzymatic hydrolysis

BEAME HEHE/% BEA/% s/ %

NG 8,25+ 0.16d 137.54 3.53 37.40% 0.14d
PAGH 38.25% 0.2c 192.54 10.61 42.78% 0.35¢
PEGH 54.71% 0.49b 217.5+ 3.53 65.87=+ 0.18a

ALGH 72.14% 0.37a 200.0% 7.07 53.42% 0.18b

ERPHFAHFHAREBEZAFERENERE
(P<C0.05);NG: /M EEHEH; PAGH. NEEHEL K
REAMBRTY:PEGH. N EEHEA S EAMBR™
¥ALGH /M E B B AR B A MER=Y.

RIHEEN B EEERE. NEEHES
HREFYNERESI D ERE(p<<0.05), Ko
ALGH ME®mEm L 8. 25% BB B 72. 14%,
BREIffzL, XEFRAEBANIESIERT
X ERESOHEM S FRER/DNE K. EEMLU
REREM . B-BoREEETEARS THEH
FEAMEAGEURE. 23 BEAMEEKER
ByoNEEHEANERMERESRESIE EH
B(p<<0.05), HHPEELBEM™Y PEGH £
HEMENHE, b 137. 5% BEZE 217.5%, 21
fn 58% ;[IRt , PEGH kb 3 fib 7% %0 B % 7= 1 T IR 10
WERBRE. &0, —FHE. B TERAIRKK
BEAEHVLENE,.PEGHWER MK FR MM
MEHEY, XA EANBEFERETEM: B
—FE - BE 1A H R FRENESEH
TEEIOmn BEERE, LR ®. 8F
BEOERTETRENTAM S FRENZK
(18 400<<M, <35 000) FI /M X 4 F R B 8 £ ik
(M, <14 400) , #Xf 5+ F JR 8 W) £ E £ 725 000
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LT B RK 45 F# PEGH ERHKEEE
BE.AHTREANBRE.
2.2 NEEHEOBESFYHAETR
HERITHM,BIME BRTVHEFREX
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Tab.3 Haze of beer during the process of heating /EBC

g2 o #4864 8] / min

R 0 10 20 30
NG 5,294+ 4.87+ 4.28 % 3.85%
0.141a 0.113a  0.240ba 0. 156b
. 0.3+ 0.38+ 0.39% 0.39 +
PAGH "4 508 0.014 0. 028 0.014
0.3+ 0.35+ 0.33+ 0.34 =
PEGH %14 0.014 0.028 0.014
0.30+ 0.30%f 0.31% 0.31 &
ALGH 0001 0.014 0.028 0.014

- EPRFAHFRERAUAZAFERENERE
(P<0.05):NG: B/ H#HHEAPAGH. pEHEHEA K
REHMMREY:PEGH. NERHEO Y EHmME>
5 ALGH /)N [ 45 8 1 0 728 (I BG BE AR =400 ; I ML 4 b
BEN 0.28 £ 0.014 EBC,
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Fig.1 SDS-PAGE of yeast proteinase A proteolysis products from different gluten hydrolysates
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Fig.2 Foam stability of wheat gluten hydrolysates be-
fore and after hydrolysis by yeast proteinase A
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Fig. 4 Foam stability of beer during the storage time
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