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Complex enzyme hydrolysis of ovalbuim and its

characteristics and structure analysis
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A RERM T LA pH 7.5 B NE 7 h OVA K
5% mBE%E 7500 U/g B A 56 C.ix KM FTRMAES
(31.034£0.14) %, 4t - £ &85 K OVA Zh 4 b JT 69 5 47
RO AHARERET 1.65 ¢/g i HBALT 1.05 g/g. &
WHAREERT 4.05% .0 BB E BT B, R 4&”‘4’?@
A7 B A 43 36 8 (SEMD 2 47 8 8 3F OVA 25 469 %
o, BREAV . BBFREORG—BEMEAETEENE
LR B Z R M ALK AT B 3 ah, L4 A IRk TR
KOk,

KGR BENGE G WMy A S WA LoH
Abstract: In order to improve the functional characteristics of egg al-
bumin, taking the egg Ovalbumin (OVA) as the research object, the
complex enzymes (papain, neutral protease and flavor protease)
were used to modify OVA, and its functional and structural
properties were analyzed. Taking the degree of hydrolysis (DH) as
index, the optimum mass ratio of the complex enzyme (Papain :
neutral protease ! flavor protease) was determined to be 1 © 1 2.
Based on the single factor, the enzymolysis conditions were deter-
mined by response surface methodology (RSM) and the optimum

conditions were pH of 7.5, enzyme hydrolysis time of 7 h, OVA con-
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centration of 5% . enzyme amount of 7 500 U/g. temperature of
56 °C. Under these conditions. the degree of hydrolysis was (31.03+
0.14) %. The effects of complex enzymolysis on the functional prop-
erties of OVA were analyzed. The results showed that its water hold-
ing capacity was increased by 1.65 g/g, the oil retention was reduced
by 1.05 g/g. the surface hydrophobicity was reduced by 4.05% , and
the turbidity was decreased significantly. The effects of enzymatic
hydrolysis on the structural changes of OVA were analyzed by chem-
ical reaction, fluorescence spectroscopy and scanning electron micros-
copy (SEM). The results showed that the primary structure of OVA
was changed significantly, and its tertiary structure was also
changed. In addition, the microstructure was transformed from
spherical to lamellar structure.

Keywords: egg ovalbuim; hydrolysate; functional properties; struc-

ture characterization; complex enzymes
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i E AN FLALE A BB . Wk ot T LI R A TR AR
Wik it B/ 43 7 JREE 2 /N Y BRI L (R B 2k B A
R B M R 7R T Mt R 1 9 A i i

i b 0 X9 ZE T A b T U A 2 L U R TR AR B PR T
SHAE 0 T R A R T A N Y G T U R
PEATRCE DATF % 1 D B R PE AT B AR 5 B . 4T X OVA i
P I T3 %o 1R A R T A 9 Sh BB R R B G HEFE .
YA M R SR R O R e ik B R
e B AE SRR A, (0 B RTE X EEfE OVA B
PR3 SCHRBF 500 0 2 4 Hh 7 B — VR 0 B 6 A A
OVA 7K i BE A A » 11 L 35f = 41 %o i e ke M /5 OVA 4% 4
545 TR A ST B . A5 32 5 400 /6 i M B — WA AR OVA IR
UL B R E A X OVA PEAT B i et LR &
OVA ) 3y BE AR50k DT %2 H e B (8 ) 2 BBk 2R3 8 oA
X0 B RN L AR — BB B AR
1 e S
1.1 #HRE5NE
L1155

AR (1.0 X 10" U/g) Pk 2 F B (5.0 X 10" U/g)
FRBR 2 il (1.6 X 10" U/ : LG IEFAWA R

TR B < ST L R A HORAL AR A R A T

T RALER Tl b — R A IR D

PRE =% WP 3 50 3 W - 43 T 4, 0 Ll ik T oA FR
AL,
112 U5 E&

AN B L . HD-1604 B, b 50 3 48 35 B 45 A R

NG
T F3 I FE A - 78-1 AL PRI XA A PR A A 5
AL ML . HD-1604 4, b 50 7 Bt 15 15 B 4% A R
NEIE
Y VR B0 ML H1650 B, b 50 2% 5k 48 5 B 3 A B
NG
A ZhEL R E A AL K9860 T, 3% 1 1fF RE 1 #% I 1y A R
NG

Sy AR P28 £ 78-1 TR0, YR 3 3k AR AT A 7D
BN IE T« Cary eclipse B, 36 F Aglient 23 ;
F19 HL 4% . EM-30Plus 1, 85 [ COXEM 23 # .

1.2 Ak

121 OVA BB LY FFI—E R OVA Bt T

FRABK L BLARLR OVA 30 VA 19 36 A pHL A — 5 it

9 52 & W B I NaOH Sl 4 3% pH B E & o 5% — B i)

B ETF 90 CAKIAH K 10 min, B HJE F 10 000 r/min £

O 10 min, B3 W00 K M BE L K bW WA R TR BN AR

OVA Jik,

1.2.2 EAMELERE  BH 3% ETRIERN OVA B,

pH oy 8. S hE 5 000 U/gORJIVEE 1R 2 11 i A XUR

EEMmWEELS M2 11,112,120 1L fE

50 °C AR V8% IR 4 b KRS . R LA 3 b — i
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(1) pH Ay & £ . [E & B ff B 1A 6 hy K4 OVA ¥ B
5%, JnfifFi 8 000 U/g, B 60 °C .4 5% 58 R[] pH(5.6,
7.8.9) X il ife SN K iR E A R O

(2) it A BF F) 9 3 % - e pH 7. K% OVA YR 5%,
TG & 8 000 U/ g, il 60 °C , 43 51| %5 LA [a] il i 1 (8] (2.4,
6,8, 10 h) X il fift S v 7K Ak BE 7Y 52 W

(3) JEY OVA WM ¥ £ B & pH 7. BRI [A] 6 h,
JmEgE 8 000 U/g i BE 60 °C 43 HI H ZE AWK OVA ¥
(2% ,3% 4% 5% 6%, 7 %6 ) SoF 1t A I 7 7K 7k FEE 1) B2 00

(4) G & I 55 < 8 2 pH 7, FEARES ) 6 ho i OVA
WS 590, M 60 °C L 43 il 25 5% AN [F) i fff /& (4 000,5 000,
6 000,7 000,8 000,9 000 U/g) X il fift S )37 7K fife FEE 1 3

(5) IR EER . B2 pH 7, A E] 6 h. K4 OVA
W 500 g 8 000 U/ g, 43 3| %5 58 AN W] 1L BE (40,45, 50,
55,60,65 “C )X i fiff S i 7K fife BE B 52 )
1.2.4  OVA [ ff i o 87 i 8 Ak X 56 78 SR IR 22 328 56 355 Al
I, FIH Design-Expert 8.0.5 {4, LLK f# B2 oAy e g {8 % i1
70 R T e AR
1.2.5 JKMEEEME  CRAFEHEENEAESAE R,
PIRERAENE AR . KREOD X D&

I)H=&XIOO%, (D
No

K.

DH— Kf# B %5

N,— FIFB P A ZES A S & mol/L;

No—F¢ S A it mol /L.,
1.2.6  OVA ZiRERH i i 5

(1) 7R R M i 00 5 - BRI 0.1 g F DURE & T 55
DB PR E BT MA 3 mL /K (8K G, # 30 min J5,
F 10 000 r/min #.0> 10 min, FRETE 5B 0 B EM .,
Fie 2 (2) T35 8 1 BT K MR A

WAC(OAC)Z%, (2)

0

A

WAC——H AR g/ g5

OAC—H A B iFil e . g/g;

Wo——F A & B A g

W —— TR IR R B R B, g

W,— 5808 LHE. g

(2) FET B K W 5E - 2 M8 Chelh 450 1 7 1%, 8
OVA.OVA k48 F pH 7.4 TrissHCL Z i H . i A
1 mg/mL B ¥ AW 200 pL,F 10 000 r/min &L 10 min,
B W WM R 10 A5 )R 7E 595 nm b & WO R LA Tris-HCI
Zoh o a [, 1 mL pH 7.4 ) Tris-HCl 2% o 3 A0
1 mg/mL 5 % B, 2 1 2 T K P e 2 (3D 15

200 Ay —A
SH = M , (3)
AU
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XTI A1 25 - 52 FEK Ak B0 R 3 BCH R 5 254 3 B

Ve S

SH—& [ TR B AR, %

Ay——1 mL pH 7.4 f#§ TrissHCl Z 8 1 mg/mL
TR R 1A Sk X R WA

A\—— LB WRERE 10 f%)5 7 595 nm &b G {A .

(3) BE A 5 - B — A Y OVALOVA R4 50 m A
pH 7.4 #y Tris-HCI 2% wh ¥k . Bl 1 % 2.5 mg/mL & K. T
6 000 r/min YT 1 min, i H 554005 % » LAAS AR & i Tris-
HCL 22 th W AE gy 25 E 40, 76 340 nm A0 5 A W O6 B2 E
(Ao o) s WOGAH 2R Holt BEDY
1.2.7 OVA 45#E1E

(D) A2 A5 T 0 - AR 4 Scmk 15 09 77 5 5 48 e dn
T HEHMAHE 1 g OVA F1 OVA JiE, 23 % in A 10 mL #Y
0.05 mol/L NaCl(SA). 0.6 mol/L NaCl(SB). 0.6 mol/L
NaCl+1.5 mol/L R Z (SC).0.6 mol/L NaCl-+8.0 mol/L g
% (SD) 0.6 mol/L NaCl+8.0 mol/L JR % +1.5 mol/L B-%i
I Z B (SE), F 10 000 r/min #Jfi 1 min J5,4 ‘CHE 2 h, 5k
J&F 10 000 r/min ¥ % 0> 10 min, Exj:iﬁ%& SR FH AR v
LT B W R R 8 A B i 20 g (D ~ (Dt

%%ﬁ‘%ﬁ%ﬁ%ﬁ%%yk*ﬁﬂ’ﬁﬁﬁﬁi%ﬂJﬁ%amo
IC=C,—Cy, D
HB = C; —C,, (5
HI = C,—C,, (6)
DB = C; —C,, D
A

IC— B FRER. %
HB— & & &, %
G KM EAE &L %
DB—— ikt & i, %6
Ci— W%%T SAE'J%E[ .V
Co— T SBREB SR, Yo

Co— T SCIEHB & & . %0

C,— VWfT SDIMEAR Y&, %

Co— T SEmMEAREE, %,

(2) FEEIEE 5B A TR AL 5 R F pH 7.4 19 Tris-HCI
G FC RO BE S 1 mg/mL (B R UK R
BN S 5 nm, TEEUR KO 295 nm, 49 478
300~450 nm [ 45 FF T 0 0 RE S 5 R G

(3) F B (SEMD 7341 23 5K OVA LOVA ik 7 47 5
S ACFR PR AR S E TR W RUEE T UL SR AL & SO0
454,

L2.8 Hdatr MRS ESL 3 WA, R JH Design-Ex-
pert 8.0.5 A {4 #E 47 WA 17 13 3% B¢ 11 M 7 2% 43 A1, Origin 8.5
AR,
2 HiR
2.1 EAEEEEI:EE@T%‘
G B EC EL X OVA JK A B By 2w DL 1A 1,
Hﬂ[’é—]l_fiﬂ»mﬁﬂg ity i it OVA R K iR )8 8 35 L F
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Effect of enzyme ratio on degree of hydrolysis
and of OVA

Figure 1

B @ﬁ<P<o 05) 3 ﬁﬁﬁﬂﬂﬁutﬁﬂﬁ’g i OVA K i g
E’Jllﬁf“ﬁl D2>10201>2 0101, 3 RGN BT &
Fl:i1:2 m‘ 7J<%$I“ iﬂ?k{ﬁ N 26.54% .1 3 MR
AE’J&WJ £
2.2 BEHRRARK

S () T g7 25 A1 %ot 7K g JBE 1 5% ) DL L 2,

B 2C) W0, 24 pH<TT7 B K A BE B % pH s 1 F
2 pH>7 B K BER % pH B9 F 10 T ;24 pH R 7
WF KRB R BB R (E . PTRE S 3 PGS Y Bl pH 76 7 &
ALY pH>>T B A TS 52 05 0 KR R B
OVA W% pH 24 7 I8 IEH.

B 2Ch) WAL, K g BE R E OVA i B 7] ) SE <, 2
SETh a2 AR R N 6 b IRE oK B PR A
KAB . 7T BE S 7 — 5 W Ak i (8 Dy, Bl 25 6 ik T 10 1) 48 4,
YERTE OVA L KRR K NA—Z KT, OVA
Bk T A ) O S T B 2 K S B AR R T S I G A )
PO HE K R A T35 T 3 T ok K R B R AL T Rt
fify gt Bof ) £ 6 h,

I 2 AT AL 2 OVA Y BE <<5% B, 7K fif B8 3% WF 1
s OVA MefE>5 %0t , K fift i R0 F e, X AR
S OVA Wk & Wi i it 2 A BEA OVA 256 1y L3
K OV A il it B 1Y) I 5 7K A B 38 7 1 5 1hi 24 OVA e B 4k
SRR B 5 R 1 2 R Ak e | T A VR B AR KL IR
fEPEFR AL, OVA Rl M 0 A7 418 NI 5 BOK 1 BE [ AR,
HIL,OVA WREE ¥k A 5%,

H L 2(dD AT, 7K A B2 6 A G s 0 39 L S S5 s
D B R, TR DR B N B i S OVA 2561
JUARHE K s 52 7 3 28 Fh 5 5 7K Ak BE A R 3 A 5 1EL I 25 o i &t 114
W2 RY OVA XA R 53 300 i T2 080559, 7K fif BE 3% T
W BRI i s E A S 8 000 U/,

o1 2Ce) TS0 L W6 2 IR B A T K i B e TR T R
160 CHE KRR BIR KM, AlfeRRESIHTREA
ity A5 DA T 8 A B2 ok SR R ARTT . BT LA R R N
60 °C,

2.3 ZTREVAEZRERE

T AP E = KO i R I e 6 A T A T A
OVA BRI T2 3647w B 18 64 ol 86 % 01 7 8 K &5 R L
1.2,
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— Table 1 Factors and levels used in second-ordel rotation
g 7 — o . .
2 26t combination experimental design
B oW XoJRH OVA X/ X i/
S £ 2 K¥ X pH \ o /0 .
% = I 5] /h W/ % (U+g™H C
£ 20t
%@ \- —2 6.0 6.0 3.0 7 000 50.0
L a8t
16 ‘ ‘ ‘ ‘ —1 65 6.5 4.0 7 500 52.5
3 6 7 8 pI?I 0 7.0 7.0 5.0 8 000 55.0
(a) pHfH 1 7.5 7.5 6.0 8 500 57.5
307 2 8.0 8.0 7.0 9 000 60.0

R2 AN RERARFEAGHREERTARRER
Table 2 Quadratic orthogonal rotary composite experimental

design in terms of coded values of five variables and

./ corresponding experimental results

K fige g
Degree of hydrolysis/%
)
[

20 L L L L L
2 4 6 8 %O Lﬂ:,ﬁ @ X] Xz Xs X,l XS 7K%J§f/%
SN B[] )
Reaction time/h 1 1 1 1 1 1 27.13
(b) S Ii] 2 1 1 1 —1 —1 29.68
3
3 1 1 —1 1 —1 27.68
L 2ol
$ 30 4 1 1 —1 —1 1 29.49
7
w E 28 5 1 —1 1 1 —1 26.62
&%“ =
2% 26r 6 1 —1 1 —1 1 30.99
©
et .\_ 7 T 1 1 30.46
= — 1 - — —1 2
sl ‘ ‘ ‘ ‘ ‘ 8 1 1 6.06
2 3 4 5 6 7
— 9 —1 1 1 1 —1 27.41
Wk B
Substrate concentration/% 10 —1 1 1 —1 1 30.96
(c) JRWVIHIE 11 —1 1 —1 1 1 27.58
3071
12 —1 1 —1 —1 —1 26.45
S 28¢F
S 13 —1 —1 1 1 1 27.63
m E 261 14 -1 1 T 26.64
§E§‘ =
2 £ 24f 15 —1 —1 —1 1 —1 25.81
s "
= 5ol 16 —1 —1 —1 —1 1 25.09
Eb 2 ./'
ol ‘ ‘ ‘ ‘ L 17 —2 0 0 0 0 26.55
4000 5000 6000 7000 8000 9000 18 ) 0 0 0 0 98,37
St
Enzyme dosage/(U + g™) 19 0 —2 0 0 0 27.82
=N
st (d) Tt 20 0 2 0 0 0 28.79
< /-\- 21 0 0 —2 0 0 25.59
E 30f 22 0 0 2 0 0 27.12
g £ 23 0 0 0o -2 0 29.23
-~
X 2,50 . 24 0 0 0 2 0 26.79
%}; 25 0 0 0 0 —2 28.12
a
20 ‘ ‘ ‘ ‘ ‘ 26 0 0 0 0 2 30.59
40 45 50 55 60 65
R 27 0 0 0 0 0 30.28
Reaction temperature/ °C 28 0 0 0 0 0 30.59
(e) RNREE
29 0 0 0 0 0 30.29
B 2 By AR AR TR AR R 0 ¥ e 30 0 0 0 0 0 31.08
Figure 2 Influence of different enzymatic conditions 31 0 0 0 0 0 30.12
32 0 0 0 0 0 31.14

on degree of hydrolysis




FEMBEIH XITH FT 45 < 526 B K g 9 B 25 3 MR S A5 o A
X2 2 KA R B B s E AT 2 o0 A LA 15 K 3 KBEMNFENSWER
AR IR 5N . Table 3 Analysis of variance for the hydrolysis degree
Y, =30.4740.59X, +0.38X, +0.48X; —0.41X, + Aok SErA BAmE By F {4 P 1
0.75X:;—0.45X,X,—0.44X,X,—0.23X, X, +0.19X, X; — X, 8.38 1 8.38 23.69 0.000 5
0.030X, X; — 0.53X, X, —0.32X, X; — 0. 87X, X, X, 3.39 1 3.39 9.59 0.010 2
0.016X,X;—0.15X, X5 — 0.67X} — 0.46X} — 0. 94X} — X 5.51 1 551 15.58  0.002 3
0.53X2—0.19X2. (8) Xy 4.10 1 4.10 11.59 0.005 9
KRR IAE o = 0.05 KT BB B2 50 5 0y [\ X5 13.38 1 13.38 37.83 <20.000 1
R X1 Xe 3.40 1 3.40 9.63 0.010 1
Y, =30.47 +0.59X, +0.38X, +0.48X, — 0.41X, + X1 Xs 3.0 ! 3.05 8.61 0.013 6
0.75X; —0.45X, X5 —0.44X, X, —0.53X, X, —0.87X, X, — XX 0.82 ! 0.82 232 0.1563
0.67X? —0.46 X} —0.94X3 —0.53X7 , 9 X 099 ! 009 1680221y
230 FRAGMBENGD hEswm Yy mage o D0t T o nor o
RY = 96,43, P<0.000 1,2 S B % . & JLG P—0.158 6> X, X, 4.54 1 4.54 12.83 0.004 3
) X, Xs 1.63 1 1.63 4.60 0.055 2
0.05, 22 5# AN 25, BEWA Y BB A 40l B2 s . IR [T U9 XX, 12.11 1 12.11 34,24 0.000 1
AU T LA S SR W 1 28 k0 D 2 1 ) 22 PO % X5 X5 0.004 1 0.004  0.012  0.914 9
2.3.2 WHEILHEMN AN B &3 Al H, ma N T 2 XX 0.37 1 0.37 1.03 0.330 8
LIV R MDY UL R OVA Y BE 5 0 i & /9 3¢ | X7 13.03 1 13.03 36.83  <0.000 1
1B IR K A B 5 ) i B 35, X 5 3% 3 o W 3 M e b A R — X3 6.08 1 6.08 17.18 0.001 6
M. HERLNBBETEE, YIRY OVA K EMRF X3 26.06 1 26.06 73.70  <C0.000 1
5.0 %6 ~5.5 % o [ 52 fE N A I T 7 750~8 000 U/g H X} 8.20 1 8.20 23.20 0.000 5
T e B B R OVA VK JE 55 Jn i &2 B4, oK i JE 1 X2 1.09 1 1.09 3.08 0.107 2
T 24 EY OVA W= T 5.0 % ~5.5% o B & {5 0 B = EYE 105.17 20 5.26 14.87  <C0.000 1
BT 7 750~8 000 U/g i §EE A, B R OVA WRJE e 389 o 03
L5 R O 0 T KR BE D s 2R OVA W E S 506, EX! 2.94 6 0.49 2.58 0.158 6
fi Sy 8 000 U/g I . /K fif i 2 30.28% . W% 0.95 5 0.19
P Pl 4 R i AR ESF ] S5 T R A e N T 2 4 ) 4% B BT 109.06 31
N
é 3 T’;\)
2 S
o = 2
=35 500 &
E”’Jm [’%@800 4.0 45 5.0 55 6.0
[isk7/i35s
Substrate concentration/%
(a) o 1A (b) ZEmk
B3 OVAREL Mm% ZAEA X KMEEN >

Figure 3

concentration and enzyme dosage on degree of hydrolysis

IR E
Degree of hydrolysis/%

Ca) M i & P&l
B 4 B A% AT R 5 e B2 R E AR R 2K R R 0 R

Figure 4 Response surface and corresponding contour plots showing the effect of interaction of

g

Jon
Enzyme dosage/(U

hydrolysis time and enzyme dosage on degree of hydrolysis

6.7

(b)

6.9 7.1

F R

73

Response surface and corresponding contour plots showing the effect of interaction of OVA

7.5
s ¥
Time/h
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LU #5555 v £ 5 BT S 0 A9 [0 O L 3 D R A6 T
YK BRI R AR . BE R AR
WA Y F 0 BT 7.0~7.3 h i B B e (A g IR
F 7 750~8 000 U/g h BB Z EH BiE K Y OVAWKES
Jon Al R0 K R EE RGN )R OVA WK E & F 7.0~7.3 h
L [ (E N LT 7 750~7 938 U/g v RE [ fH A
BEE Y OVA ¥ B 55 in i 5 (9 1 im . 7K B Ui/
24 MABRAPAFEHEREERASHMEIEIIE

% 70 U IE 3 e e 1o 98 K i 7 TG A6 A6 % . R ] Design
Expert 8.0 #4815 J5 #2 43 M1 43 8] &2 & BB fk OVA 9 5
FET 200 pH 7.5 BRI ] 7.29 ho ¥ OVA ¥R 5.28% .
TR 7 529.72 U/g JRE 56.42 °C, LI K fi 2 g 31.22 %,
TR A T A OVA B IS () 45 15 2 0 30 TE AR
R A0 0 R B B S5 T2 S B Ol - pH 7.5 AR B
[ 7 hoE4 OVA ¥ B 5% g 7 500 U/g JR B 56 C,
FEUL £ 7 T M0 3 W E RO IF S 56, S5 BRI A5 K i E R
(31.03420.14) Yo, AR fift B 9 S B A 5 UL AH 25 0.61 %6, 146
WK figt BE VA0 0y i A5 52 B SR 0L A B R I W ) Y 1 £
A EEGH OVA B T 4TI .
2.5 SAEEHEY OVA it Em

H 3K 4 AL OVA IR FeK 8 OVA #2957 1.65 g/g.
A R 2 Wt A (5 2 1 40 T T T 8 /IN A0 T MR L DT 15 L 45
KA RE 73458 Rk MR SR . 5 R KA B OVA IR +5

PR OVA BEILT 1.05 g/g, 3B & 26 1 W9 7 il ok 5 26 1
KPR 9%, 3% B K B >, 5 A5 A LS b i R,
OVA Jk# OVA ¥y 2 1 5% /K # /N B 88 08 /N T 4.05 % (P<C
0.05) , 3 JL 1y 2 22 5 R U2 & 4 T T A 15 B0 1) OVAL BRI %5 i
BETEE L B K AR I AR . OVA JIR A MUEE KN 22 R %
M H 2% 5 B EP (P<C0.05), 3% & F 2 OVA Jk 2 B OVA
LR AT B T 4 TRV 2 R EE F R . OVA BRRE 5K
T B (L R R 4 OVA TR sk PR,

2.6 SEEKE OVAEHRIE

2.6.1 fLEAER S B ST OVA fb2&/E 8 J7 B
BT R BRI IR R R R LR 5. AR T
OVA,OVA BRRYES T8 & 5 88 4> (P<0.05) , X &2 R
F AR B PR AF B T L AR T, S50 OVA KB ik &
B OVA TR 6.63% . FHE MR S T & ik, &
it fift Ab #1519 OVA BY OV A JIR 1 S5 & AR 07 28 0 HL & i A
OVA B B/ 17.29% (P<<0.05), OVA Jik B B /KA1 5 AF
A EH OVA 4359/ 4.35% . ol 6 2 W 17 23 (1 B4 1
AN SRR B PR 3 £ 0 A P TR B KR AR RS 5
S OVA BRI FRE 4 G BER T 8 14 0 2 7 1 51 7K B AH B AR
AL R 253 OVA IR B K H B AR A & 5 OVA B 8
A (P<C0.05) , AXFF OVALE i il £ 1 OVA B — i 5
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Table 4 Effect of the enzymatic modification on functional properties of OVA
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Figure 5 Analysis of fluorescence spectroscopy
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