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Study on the Optimal Hydrolysis Condition of Egg White and Effect of
Protein Hydrolysate on Physiological Indexes of Mice

HUO Yongjiv, ZHAN Jinshun, JIN Xiaojun, ZHAO Guoqi
(College of Animal Science and Technology, Yangzhou University, Yangzhou 225009 , China )

Abstract: To obtain the optimal hydrolysis condition of egg white by Neutrase enzyme,forty
2-month male mice were divided into 4 groups,control group,egg white protein group,N-6h group
and N-3h group, respectively. The mice were injected with 0.3mL egg white peptide by gavage. The
serum biochemical indexes and liver anti-oxidase vitality were measured after four weeks. The
results showed that the optimal hydrolysis technology of were as follows,temperature at 55 C ,pH
6.0,5 % of enzyme dosage and concentration of egg white for 1:5. Under this condition, the residual
rate and hydrolyzing degree of protein were 24.28 %and 3.71% ,respectively. The molecular weight
of hydrolysate were mainly less than 1 000, the percentage of 180~300,300~500 and 500~1000 were
28.03% ,41.84% and 23.69% ,respectively. The serum glutamic-pyruvic transaminase, glucose , total
cholesterol content of mice and the liver MDA content in N-6h group were lower and the liver
T-SOD and GSH-PX vitality of mice in N-3h group were higher as compared to the control group
(P<0.05).In conclusion, the hydrolysate of egg white could improve physiological function of mice,
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and the effect of 3h enzymolysis product was better.

Keywords: egg white protein,enzyme hydrolysis, anti-oxidation ,biochemical index
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Table 1 L,(3)* orthogonal design
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Table 2 Group design for gavage egg white protein

Xf R 2 AR K =
FWEAMN (BB ES)EFEARR MR 20 min

N-3h 44 Neutrase-3h £ 7% 2 [ i) 1.97%

N-6h 21 Neutrase-6h 25 ¥ 25 |1 i fit ) 3.71%
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FEPERS , JE HT 0.1 mol/L HCI 5 NaOH K ¥ pH 4
£ 8.5, P4 1 min AE SRS 808 TE TS IR 4 1
b B S A 10 mL, 1 min J5 ) NaOH bR vfE i E I
VM E pH fH 8.5, 10 T W FE MY NaOH b i i 2 1
R, HREAKXMT .
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paw=c (NaOH)xV (NaOH)x14 (2)
W= x100% (3)
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5 R A B T AL S F . Cos A 4.0 mmx125 mm; 717
40 °C; A E 1.0 mL/min; K99 K 338 nm Al
262 nm(Pro) ; i s A 20 mmol/L [ BR 44 WK ; i 3h
AH B 20 mmol/L BEFREAWE ; V(H )V (L )=1:2:2,
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TR PR AR 0 R & U B A Oy ik i AT
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50.55.60.,65 CHEAT M SV, 6 h J5 W4 2 47 K fit
W, Wk K I K E T 20 min S5 BT WA D0 AT
SR ANE 1 PR e —E U A B A TR R T
Neutrase &5 i5 & [ il A W 09 7K it 5 e 35 L JHEs
MR IR F) 50 °C, HoK i m T H e, Yk
JERRARSE TR, K R B E TR, X RE e
Neutrase 7E 50 ‘CLA L4504 T &8 5rK 6, F 30K
fifk P BRI

4.0

354
3.0t
251
2.0F

1.5¢
1.0
0.5F

0

IKARIE 1%

0 45 0 5w 6
TRBE/C

B 1 RE3t Neutrase /K fif B E BN
Fig. 1 Effect of temperature on Neutrase enzyme
hydrolyzing egg white proteins
2.1.2 pH *F Neutrase B K & i & @ 8 %
Neutrase i fif: X% 2535 76 1R BE 50 °C, W& 6 ¢/dL,
EH AR 1:4 B2 1F T ,pH 2351 N 6.0.6.5,
7.0.7.5.8.0.8.5 PEAT A ST, 6 h J5 WA BRI K iR
W, W AU KT T 20 min 5 HBCEVEWAFI 045 Y
SEOLNPE 2 iR BEAE pH (BT E KA RE S S
JE I R B, 2 pH O 6.0 BF K i BB S 1
Sy WA A B B AE pHL XY pH SR EGE w2
i Neutrase [ (1935 75
2.1.3 Neutrase B ]l & *F K it & F % & 09 % ®
Neutrase [iff fift 3% 3% 76 6% 50 °C,pH 7.0, HIGHK
U 1:4 B9 254 |, Neutrase fifi 557 #1153 4.,
5.6.7.8 g/dL JEAT B K2 ,6 h J WS 2R K il
W, B 7KV K3 i 20 min 5 B VS WAFI WA Y
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Z5RANE 3 fras e —E 0 Bl Bl g A
i, Neutrase 5 1 25 [ B W 10 7K i 12 52 B0 38 in 19
R, MR 5 o/dL 45 2 2 8] G K A
25 S AKX R R 2 i P 8 — 5 2K I RS )
il JT A R o7 A5 T A i N RS K AR BE R B
.

4.0
35¢
3.0+t
2571
201
1.5¢
1.0

IKFREE /%

B 2 pH 3% Neutrase Bk fif &5 E M
Fig. 2 Effect of pH on Neutrase enzyme hydrolyzing egg
white proteins
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1.0
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il o S Mk FE /(gL
B 3 Neutrase & 5 = iR B 3T K fig

Fig. 3 Effect of Neutrase enzyme dosage on hydrolyzing

FEAMM

egg white proteins

2.1.4 & #F R JE AT Neutrase B K i 5% iF & & 09 %
@ Neutrase [iff fift X% 85 7% 76 1R & 50 °C,pH 7.0, fil
S5 o/dL BT, EEEBR 5N 1:3 1
4 1:5 JEAT R RN, 6 h Je WA SRV K WL, kK
T I T 20 min Jo 0 E R DU 045 A 5 2R dn 4]

£33 UEERERBEIZRERER

4 fron | WE 2 ST R AR EE 1 A Neutrase 8531 25 F

TRl SR R 1) 7K fie R S R S B e 15 B VS M v

AR T Neutrase 5 1 i 5 235 75 &5 A AlE 18 A9 AL
o3 AR K i B BE T
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3.0 -
25
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1.5+
1.0
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0 | |
1:3 1:4
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4 FEFEFLEIT Neutrase Bi kR EFE QNN

Fig. 4 Effect of concentration of egg white on Neutrase

IR /%

1:5

enzyme hydrolyzing egg white proteins

22 EXAWHER

MR 3 T4 AT, DL BT Ak B RO B AR 4R
b, 5% Neutrase B 7K i 49 2518 & A R AR K
WA - pH> > B IE RS IR L Neutrase 7K
i XS W AW LA AN ABCDs, BE 45
°C.pH 6.0 Fitthy 5 g/dL FEIFRBIUL N 1:5, LK
fift i 0 25 2548 b, 5% W Neutrase i 7K fif XS 878 & H
BB EMKR R . B U S B H & >pH> IR
Neutrase i K fiE W W E AW RLAE N
AsB\CsDy, BVRE 55 °C pH 6.0 i N 5 o/dL H &
TRFRLE S 1:5, L6 8 1 B0 5k BR SRR fige J2 W 4> 2%
SEARAR T AT RE R AR A 1 5k PR A D B vy SIS ) A
AR R0, SRR KR, B E
Neutrase il 7K fift X% 5 1 85 F1 09 B K it T2 24
O : i 55 CpH 6.0 B 5 g/dL &I R L
N 15, FEME T, Neutrase il /K X8 5 & HAY
AR B R 24, 28%,7Kﬁ¥f§it 3.71%,
SR Lo(3)* 45

Table 3 Effect of L,(3)* orthogonal design

S TS T N T
1 1(45 C) 1(6.0) 13 g/dL) 1(1:3) 32.82 33.05 32.94 98.81
2 1 2(6.5) 2(4 g/dL) 2(1:4) 31.68 31.25 31.45 94.38
3 1 3(7.0) 3(5 g/dL) 3(1:5) 28.76 2941 28.76 86.94
4 2(50 °C) 1 2 3 26.53 2647 26.04 79.04
5 2 3 1 33.17 34.90 35.33 103.39
6 3 1 2 37.82 38.39 38.33 114.54
7 3(55 °C) 1 3 2 24.00 24.76 24.08 72.84
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HIE AR L ( 2) (3) T,
3 2 1 3 36.83 36.99 35.96 109.78
9 3 3 2 1 37.09 36.54 37.67 111.30
K, 280.13 250.68 323.12 313.50
K, 296.96 307.55 284.72 281.76
K, 293.92 312.78 263.17 275.76
k 31.13 27.85 35.90 34.83
ks 33.00 34.17 31.64 31.31
ks 32.66 34.75 29.24 30.64
R(Me2) 1.87 6.90 6.66 4.19

T4 WUKBEAZREBIREZING L(3)ER
Table 4 Effect of L,(3)* orthogonal design

4151 : - -

EF AL
1 145 <C) 1(6.0) 13 g/dL) 1(1:3) 1.79 1.54 1.66 4.99
2 1 2(6.5) 2(4 g/dL) 2(1:4) 222 2.20 2.13 6.56
3 1 3(7.0) 3(5 g/dL) 3(1:5) 3.49 3.37 3.32 10.18
4 2(50 C) 1 2 3 3.18 3.17 3.18 9.53
5 2 2 3 1 2.08 2.15 2.16 6.39
6 2 3 1 2 1.43 1.20 1.32 3.96
7 3(55 C) 1 3 2 3.68 3.50 3.59 10.77
8 3 2 1 3 3.48 3.47 3.48 10.43
9 3 3 2 1 1.15 1.14 1.14 3.42
K, 21.73 25.30 19.38 14.81
K, 19.88 23.37 19.52 21.29
K; 24.62 17.56 27.34 30.14
ky 241 2.81 2.15 1.65
ks 2.21 2.60 2.17 2.37
ks 2.74 1.95 3.04 3.35
R(He %) 0.53 0.86 0.88 1.70
2.3 Neutrase /K i B iFE QKB WHEIN D FR 0.886 3 mg/mL, (5 G2 B R % 51N 4.32% , Kt )
ESHmOH thORER A Je i 2 AN PR SRR 1 B A7
h E 5 FfEE 5 A] H1, Neutrase Fiff 7678 & 55 °C. 060 245
pH 6.0 it R 5 o/dL EIHFIRB LR 1:5 MM 0.405_
il 7K fif X G A 6 h, KA AR B K 2
RO 1000 BT, B 2~8 A SRR 10 e Bk i g
B, He it 180~300,300~500,500~1 000 B ffi ' 8.00 10,00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26,00
Y EE 2R 4351 428.03% 41.84% .23.69% ., t/min
2.4 Neutrase Bi /KR EFE B KFY R ER T B S5 EEHAMsFRESHEEL
hmEemm, RS AERBEREEKE N Fig. 5 Elution curve of zymolyte molecular weight
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x5 BREVEANMSFRESS

Table 5 Distribution of zymolyte molecular weight

HI 53 F 43 A 5 U 3 B8 1 7]/ R 2T/ %

N

»

1 >1 000 17.40 3.47
2 1 000-500 18.83 23.69
3 500-300 19.92 41.84
4 300-180 20.03 28.03
5 <180 20.98 2.98

xo6 BKBUMEERSN

Table 6 Amino acid analysis of zymolyte

S M v ) X5 S 3 H

e B AL TR SRR SR

WS (mg/ml) | MR/ | FREEE/(ng/ml) | X EE/% | FREEE/(ng/ml) | XS E/%
REAM  Asp 0.077 3 8.72 2.06 10.05 1.95 9.90
B R Glu 0.1529 17.25 2.49 12.13 275 13.91
2258 Ser 0.003 8 0.43 1.45 7.05 1.35 6.82
H AR His 0.028 2 3.19 0.50 2.46 0.52 2.63
AR Gly 0.008 0 0.90 0.77 3.75 0.70 3.53
pix 1. Thr 0.017 3 1.95 0.99 481 0.88 445
ik Arg 0.022 4 2.53 1.17 5.71 1.11 5.63
AR Ala 0.081 9 9.24 1.37 6.68 1.27 6.42
ik 2 1R Tyr 0.075 7 8.54 0.81 3.95 0.76 3.85
HPEER  Cys-s 0.107 4 12.12 0.37 1.81 0.35 1.76
ETERNIA Val 0.032 1 3.62 1.44 7.03 1.34 6.80
AR Met 0.084 1 9.49 0.79 3.86 0.75 3.82
KN  Phe 0.051 9 5.85 1.28 6.24 1.25 6.34
AR Ile 0.045 4 5.12 1.17 5.69 1.09 5.51
SEE R Leu 0.088 6 9.99 1.77 8.63 1.68 8.50
AR Lys 0.008 9 1.00 1.44 7.03 1.38 6.99
i 2 7 Pro 0.000 5 0.06 0.64 3.13 0.62 3.15
A1 (Total) 0.886 3 100.00 20.51 100.00 19.74 100.00
2.5 EERRART N IR AR R0 2.6 EERRATE N RAT R RIS IR R0
2 7 nI %0, N-3h A1 N-6h 20 /s BRI 375+ A 45 & 8 HJ A, N-3h ZH /]y U JIE 89 T-SOD 1 Jy

[REEAN R Kok h RO RTE NS Ol b T R AL (P<0.05) , Hofth 4% 4 =22 1] 22 5% R i
HIHE A (P<0.05) , HoAth & 21 Z 18] 22 5 K i 3% F 5 % B/ BT A GSH-PX 3% 1 B K T HiAth
N-6h 2H /)N BRI Hf 64 e I ] s 5 o 3 31K X AR %4 (P<0.05), Horp N-3h e i SBIH E H 4L M
2 (P<0.05) , Horfoxof R ZH F it fi ey o LA A5 T4 A % N-6h 2 /]y BUIF IE 9 MDA & 2 KT X B4 (P<
A 2 ) 2% R 0.05) , H:H N-6h 4 H 1%,

F7 ERYX/INGR M E £ IEARA

Table 7 Effect of zymolyte on blood biochemical indexes of mice

M7 F/(g/L) 36.16+2.22 34.76+1.15 36.92+2.76 35.80+1.90
BB ML) 53.82+3.45 53.30+4.00 52.98+3.26 51.30+2.05
BRZE 11/(2/1) 17.66+1.99 18.54+3.51 18.00+2.13 19.00+1.06
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hapii il HiFEHA
175 /BRE A 2.06:0.23 1.940.42 1.9620.23 1.90+0.10
5 B (UL 146.50+15.71 147.00+22.11 137.25+19.22 147.25+5.85
214 i B R(U/L) 28.50+2.65" 29.50+2.52" 21.67+2.52: 22.33+4.93
4B/ (mmol/L) 6.39+0.78" 7.17£1.07" 5.13£137 5.7420.79*
JR % %U/(mmol/L) 6.39+0.78 7.35:1.17 6.92+1.41 7.58+1.53
/(mmol/L) 1.57+0.38 1.8420.17 1.7820.14 1.7020.11
H /(mmol/L) 2.42+0.27 2.500.10 2.4320.12 2.38+0.09
it = F/(mmol/L) 2212061 2.3820.59 1.85+0.61 1.62+0.29
A [ B/ (mmol /1) 3.62+0.49" 3.19+0.68" 2.88+0.63 2.79+0.30"

VE AT BARA A /NG 5 B 3R 22 5 1 35 (P<0.05) A ) 5 B 5 T 5 B 675 22 5 8 |38 (P>0.05) . TR 8 Il

*8 WMEW/NRFETEMLIERNZN

Table 8 Effect of zymolyte on liver anti-oxdiotant indexes of mice

T-SOD ¥ J3/(U/mL) 228.56+12.42° 258.37+18.88* 270.66+14.74 253.21+22.48*
GSH-PX {if JJ/(U/mL) 327.11+7.14* 422.65+3.80° 596.79+4.96¢ 391.32+9.84"
MDA & Ji£/(nmol/mL) 2.73+0.05* 2.49+0.04 2.50+0.06™ 1.91+0.10°

| 3 o it

AR EENE A7 A 30 ] 2 1 G ) o A T
I i FR Ak B EE A AT B9 B AR T P 0 R A A
JoT, T L3 B8 5728 14 S 1) 4 1 o R R S 22 ) Tl AR
JH A ST 0 2 Tt A B 107 o R TTD , fin A A B R R
YR, A 2 BELA Bl Y K AR
T 3 W SR 5 AR Tl AR T P AR R A A A AR R
FERE M S5 F TR AR PR AR A 1 S 3 ORI TR
PR, LA IR 0 T i, 25 3l A5OR 2 g
95 CIf By ZIMHIEMIC I R, it , A 150 rp ok
FHA AL BE 25 F R 95 °C,20 min, T B % 58k B
Neutrase £ [] ilf 7K fift 06 A2 BRAE S5 M B &L 9 o/
dL S W AfTE 3 h B K e 1:25 (g/mL) .pH 7 i
45 CH BT KA, &) ARMEIE % B Neutrase
KA 2 2R A W RS e T8 IR 50 °C.pH 5.5,
I & 2 g/dL IS W) BT & 3 %X 4.0% K fE I TE] 3
U AR v v AR e A2 25 pHL 6.7~7 T
J 45 °C,IF[H] 4 h, BH& LR 1:20 (g/mL) , K fif e 4
TR BTROR BT O3 A SRR 28 R4S B SI f0F
SELE R IRW] Wik K i 3T AR R A 2 BRI A K
fift T2 25 Nl i 0.8 g/dL, JKfRIRFE 55 °C 1
] 5 h,pH 6.5, J& F B AFMIE5E & B, rh v AR P K
fiff ) 2% BT B IR Y B AR 20 SR R R IR W T T

pH 7.0, A& 5 000 Ulg, /K fi# i 55 °C ,7Kf# 6 h,
ML ol ARG IS 25 R i AN R, Neutrase [t 7 IS
Wy 1) Fee i R B AT RV L 45~55 °C, FefE: pH
N 5.5~7.5, FEPPEZRAET  HORE 2 1 B ik B o il
HEM 2 IR S i By B IR, & — )z N T
in 2 R At i ST B A AR AR
K5 Neutrase i £ 55 °C,pH 6.0 fff i 5 g/dL, &
TR 105 BPLAb 260, Bl XS A0 2R
AR RN 24.28% , Il — AR BES
Neutrase B & 7= B2 S
EWEEARE MR EAR,HEHER
2 B A 28RN Hh IRk B s B, SR, 280
it fige | BRI AR 100 2 B, AL GEE TS FRINE,
5 W RIS BRI | 348 fig R 21 S LA 9 f 28 T fig
A S HUELDI R SEAE Y 3R B ARSEIE Y Kk
B2 R s A 5 /N D i T A 7 = AR L 2
AR, R AR PG R S R R AR E
K VLS & 4 a1 i Oy Zok il AR E T .
H B R IR RGO P AR A PR RS RS0 B SR
FEHT, 25 /0N B MR ARV B K A ) RE % 3 5 L3R 1)
H H Y B $2 = I3 o GSH-PX 36 | B A I 785
MDA &P A8  , FFH Neutrase B8 %3S 5
3 h A6 h 17 1 fE 68 £ w0 BUIFE T-SOD A1l
GSH-PX {1, B AR MDA & 4 2550 5 H— 2, §i W]
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