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Effect of limited hydrolysis with papain
on the functional properties of broad bean protein
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Abstract:Broad bean seeds are a rich source of protein. The limited hydrolysis of broad bean proteins used
Metrohm 808 automatic titrator aiming at the problems of low solubility of broad bean protein at low pH.Functional
properties of native and modified( through limited enzymatic hydrolysis) broad bean had been investigated.Broad
bean hydrolysates with 2.0% to 4.0% degree of hydrolysis( DH) were produced by papain.Compared with native
broad bean protein, the protein solubility was improved 4.0 ~5.0 times in the range of pH4.0 ~6.0. The limited
proteolysis isolate had better emulsifying and foaming properties than the native isolates, emulsifying capacity and
the water—holding capacity of modified protein was increased 2.3 and 1.6 times at pH 6.0, respectively.

Key words ; broad bean protein; papain;limited hydrolysis;functional properties

h & 4525 . TS201.2 XHRFRIRAD A X E K 5:1002-0306(2012)19-0162-04

#x i (Vicia faba L.) T Z A E I TEEY) MO AR B BCGE My 0 T by 22, i W R 2R T 1 R

H AT E R A A — A e K, YRR A E AR AR
HL(FAO)2010 4EGE T, 4 1H 5 4 5 Fp A 1 A 3839
JTHD, B EE 431 U7 v, ERPAE AR 1320 U7 ET, S
PR 170 J7 v, i [E 2R O AR AR BRI R A o
B 34.4% F1 39% (2010, FAOSTAT) . %= 075
B E e KBNS EAE 4R, LK
gk R W YIRELZMEFRNSY. BEEEARSE
ik 25% ~30% (T 38L) , R F PR TR E 05
EEEY L A PR A IR 4H 4 T AR R
B TS A BRAR LR, S e AR TR Y 8 R
T R, L HAE R & m S M TP &S R
Bl i BURAS 2  3 Y NI, BT E R —FhE
TP EARFE. Bl o EmREN EEZEHEE

Y FE B HA:2012-03-20 = i@ ik A A
EEB N : 23(1985-) , %, LA LA, TR @ : KB LA,
E£WH: += 28 £A3 44X (2012BAD34B05)

162 20124 51947

AR A AT KR IR TR (. 2B TG S AR T
S 2510 14 T R A K £ R 2R R i M 2 e
P HREwrE R S b Y L & SR I7E pH K
PRI 22 T s i M A 2, 4 25 I VA Tk £ S s LR
PE LA % e S e e SR, HLOR fEAE R e 1 B
SR Z T 5 A R B ST B A B 5 i A R
PR P i R 2 e g P o K A 1 R Y
IR AEIRE SITER R PR 1 A PR K e 7 R 1 R A
P45 T R AR M (1) A 20 T B, T s A B /K i R 7B 1
JB SEAEAF AR 1\ A B 145 ) Sk 5 ) 2 1B AT LA
P A R S T B E T R W K R X R
T P T AR 1 B ) 1 R DL ST 138 . A 52 36 5
T E K i A A P AR o 11 T RE R 1 B
SRy S ELAT BT A 1 A o 2 P R T R A
22 P S R R R AR S

1 MRlEHEE®

1.1 MBS {UES



@ézﬂfﬁil

Ay B ¢ 4

HiEEY HiF 1l SE&EY, TR E DT
AN EEE )P T e AR Y TARRA R vl 444t
(100 J7 uw/g) ;A2 50 4 2 43 B 4l

Modul YOD-203 ¥ % T4 #. Thermo Electron
Corporation ;808 Titrando H B /7 £ 1Y  Metrohm
i TN E G E R AE S R E Cometro 24 H]
WND-100 H7s HOBy #EHL WiVEAs 2R i g ik iy
A PR S
1.2 KWHE
121 EBEBEEARABHETHHGESE HEBEDSH
i (¥% 33 100001/ min , [A] B4 30min) J5 3R 10 7
oKy, ik 200 B, WA IR By R A TR EUAS K
MM . FREL 50.0g Zx A T Rerr , it A 2.0L ¥ 7%
YK, w8 196 FE 30min, ¥ 14 55 0> (4°C 60001/ min ) ,
FEULVE , WL VS W, 12 DB W& e 28 & % 0
TR AT A TR S AR TR S
1.2.2 T8 H R EKE R pH-Stat K fig
AR FE T OV VR TR B A TR DB T R
W EE A 200mg/ mL (19 4% S8R AW o 0] B - 7 dE 4
B B F AL 2 A ) T R K % R o A 50mL A AR
EIVE W, SR 5 IR BE Sy 2mg/mL 1) AR VAR i W
2mL, #x A K gk B2 b, 38 i 808 Titrando i 1
J7 38 4= [ B H A T S 1) SN AR R TR TN St 4 R A
SR E K AR b S AR R Y pH E E AE 7.0, il 2
WL EE 45°C o 38 A 45 T T K A e ] 4 i A AR Y
KA RE , il #5 /K S BE Sl 2.0~6.0 Y &= O3 H K it .
o R H KR G e 25 8 R R TR AR T
R ) i L KSR o
123 FEEREHEEAKFEERNE & SKREMH
R KM BE 0 R D7 B B B2 2% ek . S E R
JKf#E DH ( Degree of hydroliysis) b 25 [ Jit 7K fif Wr 4
kERE SEAFR P EAKEZ L, BEEAK
TR i B o TR A

DH(% ) =(BxC,)/(axMpxh,) x100

o B- I AR A A B, mL; C, — H0 ¥ Y Mk
mol/ L; a— 24 B 1) S5 i B s Mp— IS4 h 2 1 i B & 1=,
g; h,— R i & H 5 AR5 1Y B 2, mmol/g
( protein) ,

1.2.4 Q80 M HEEKEY ) HPLC 5387 ¥R UR
TR 00 A AR 1 R HOK R Y IE % 20mg/ mL BT,
FH 0.45pm JEREITE, K . HPLC 4, & & T &
FI HPLC £5 424 . 835 44 : TSK— GEL B B 8,335 A%
(HAs TOSOH 2\ &) ), 5 46 & I 4% 9 I 1< 38 5 R
210nm, i 3 A K 0.1mol/L f) % 2 44 F11 0.1mol/ L ()
Wil th 22 oh % W pH7.0, AE W& 25°C, ¥ W W
ImL/min,

1.2.5 TG H M HOKEEmErlE SRS
FZICHRIT ), SR DT VE R I 8 72 8 M E AR W] pH
T IUVE AR RE o MBS 200mg/ mL VR TR Y A
T e il /K f# 4, JH 0.5mol/L HC1 8% NaOH & &=
A pH, #E 30min J5 , ¥ %25 .00 (4°C , 80001/ min ,
10min) , >k A Bradford 35 a2 I+ 3% W H &5 9 5T 1Y

A~
R

Vol.33,No.19,2012

1.2.6 HEGHEABAAENE BR—EWENELDE
FUBW 3mL BT 10mL & P, PR 2 22 m A
ZEAEHRFI 1mL, R )5 LAZH 253001 =5 3 (8000r/ min ) 43
B 2min il BCEFLIR I, FA A BURE 2% DRSSP B ZL AL W
100 L, S7.Bf 45 50mL 0.1% SDS & IR 4, LA 0.1% 1)
SDS #E Rt B, A8 722 BT WL4y656 T B 500nm
ABI 5 I SCAE (A o
1.2.7 FEEEURFRENE  FRE—E TTa e
R A A E T B 08, INzZE oK 30mL,
A ], AR pH o 7.0, ZEfEIRK TS, Ik
30min 53] 30min, 3000r/min E5.(» 10min, {53 |
R, BRE, T g sE R I RE S I BRE K
(WHC) .,
2 #R5ITe
21 HEEANBEKBIENS FETH

Kl 1 5K 2 24 o 8 H B vk K i 8T i i HPLC
FEli% . TSK—-GEL & A 3545 1Y 43 85 A BT S, =
T N 53 B W 0T 1 43 T B B R BN H e,
B 1 Rl A AR A 2RI, SR TR R
HarFEAFZFha T HEAAR. WRE 1 5E
2 A] R, 7 5L AR K R P AE R B B E] 27 5.024min F
5.796min [ {05 0 I T AR BN PR T E T, 3R
A% B8 Bf[a] >4y 5.024min Fll 5.796min 147 &3 F14H 55
KT HR Sy K % A AR KR T B 224 A G
LR B8 Bt (] 5 W AR 5 e B8R I SR ASAH A, SR B i
Sty O AR 4H AT A BOK R . PR, AT DAE T - AR I
T BT A LR A ER O A A AT T A R K S

P e L Y e HVRAR (3 1]
Fig.1 HPLC chromatogram of soluble

water protein of broad bean
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Fig2 HPLC chromatogram of hydrolysates of soluble water
broad bean protein after 1h of hydrolysis treated by papain
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