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Study on phosphorylated modification and properties of pasteurized egg white
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Abstract: Pasteurized egg white was used as raw material and
modified by sodium tripolyphosphate ( STP). The optimum
conditions for the phosphorylation of egg white were determined by
single factor and orthogonal test, for the reaction pH 7.5, the
amount of STP 4%, the reaction temperature 40 “C , and the reaction
time 4 h. Under the optimal conditions, the degree of phosphoryl-
ation reached 50.96 mg/g. The low-field nuclear magnetic resonance
(LF-NMR) was used to observe the binding of proteins to water dur-
ing the process. The results showed that the solubility, water - hold-
ing capacity, foaming property and emulsifying property of egg albu-
min were all improved after phosphorylation.

Keywords: egg white; pasteurized; sodium tripolyphosphate; phos-

phorylation degree; low field nuclear magnetic resonance
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H PP IR K U A - DK-98-1 Y, K HETH 28 B 4 X 28 A IR
EPGAT IR S BERE % . CL-200 UL L U P AL 2 A
FRSEATE AT
BRBHEBEOHL: TG16-WS B, 3l 55 WAL 52 56 25 4 28 IF
RAMRNHE
R B2 1t PB-10 B, 38 2 R Rk 24 A8 (AL O A R A A
Al W43 G i - V-5000 B, FIgC Mg A R T
B A AL . KDY-9820 A, 4k 5% 13 38 Vi Y5 AL HL 4 AR A5 PR
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1% 3 4% B 5 98 4 BT A - NM-120 Y, |- 5 41 35 W F B 4
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1.3 Hik
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B 4.5 min, T4 CTFR AN,
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1.3.3 BRRACEE NN E S 3clk[14], s AR & S 4 5
TR R A S NE TS B VR TR 5 mLL A 5 mL ) 100 =& 2
FRCTCA M A MU, A0 4 000 r/min B .0
10 min, J_E3E WA 1 mol/L iy Z B8 Zn(Ac), . 8 i
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(2) FEAR MR AE : 275 SR 016 ], W AR 18 20 ¥ i P T
S RN AT L S W R T R R R T B . MERR R MK 1,00 g
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(1) STP ¥R & - FRIOE & A 5 W 5 pH HE 8.4
BB INA 1%,2%.3%.4% 5% 1y STP., 9845 H 52 i
MR 40 °C B 4 h, KR4S HUG , LB R L 7% A
fabn i e AR TE R PR R AL STP Sl isim 4t .

(2) B NE i BE - FRIBOE 5 4 & 985 H pH E E 8, ¥
TR 4%l STP, 43 51l 96 45 R ;i B % 25,30, 35,40,
45,50,55 C i B 4 h, 045 3R 5 . DL R 1 12 B o
FEAR B M AR RO R b 1Y) e A S IR FE

(3) J i ] < FR BOE B FE A, 98 5 K pH E & 8, [ ¥
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NE1.2.3,4,5 he WSS ABERR (b2 BE Oy 48 05 . 4 2
BV W W TR b 1 3 £ B L I ]

(4) Jp; pH B BOE A al o 43 390 9835 6 pH {H K 7.0,
7.5,8.0,8.5,9.0,9.5, W M A 4% 1y STP, i85 H 5w
WL R 40 °C R B 4 h, R4S HUG , DB R AL TR R
b i AT R R R AL i e A U pHL
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2.1 EXKBER

EAS IR & R K 3R 10800 77 8 M4 R W% 2,
i 2% 2 AT, 5 B IR AL R B Y 45 B R R BT O D> A
B>C.HE R &NAKEN DA B Cy L BB pH 7.5.STP %
T 426, SN BE 40 °C RIS E] 4 h Xt S AR Y SRk
T2 H AT IR 3, 45 R R U] 0% 07 BT R E W B iR
LA 50.96 mg/g, ik Bl dw KA B 7 R WL 7 % .
2.2 BEWRBBAINEEES
2.2.1  HEVE W BETR AL X HUE Rk SRR PR Rl 8] 1
FIAL AR IR R Ok L B TR Ak Bl IS N BV B 1Y I
KFERUERT . pH 7 2~3 K 5~11 b, otk & 19 2 I i
JIE R T O R & 3 O — SR R S T R AR R TR AR .

F1 EXREEERKEEER

Table 1 Range of each factor in orthogonal test

K- A STP ¥R/ 6 BINIREE/C C ISR /b D R pH

1 3 30 3 7.5
2 4 35 4 8.0
3 5 40 5 8.5

R2 EXHBARRABER

Table 2 Orthogonal test programs and test results
S A B c BRI LR EE/
(mg+g™ ")
1 1 1 1 1 41,02
2 1 2 2 2 40.45
3 1 3 3 3 46.53
4 2 1 2 3 47.91
5 2 2 3 1 49.94
6 2 3 1 2 43.81
7 3 1 3 2 37.57
8 3 2 1 3 44,36
9 3 3 2 1 48.03
T 4267 4217 43.06 4633
ko 47.22 44.92 45.46 40.61
ks 43.32 46.12 44.68 46.27
R 4.55 3.95 2.40 5.72
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Figure 1  The effect of phosphorylation on the

solubility of egg white
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Figure 2 The effect of phosphorylation on the water

holding capacity of egg white
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PERT M H I AR S A T S R I R 4F
HLg e pH 5 Zef - i PR A 3 1 46 s 78 pH 4 A it
FIF TR 25 (1) 5 0k 38 BN o DAY B 9 S0 BOR R LR B 22 R B O
JC R M A 3 s K [ I o T 1 A A A X B B L
BE P R 1 P 2 D d IR R, 3 5 <TpH<T10 i, bk )5 Y
R R T R R IR D S R I R T
SO T B 11 3R TR SR K P 22 B Y 3R T K T T L R
R PRI . PR R S 2 R BOR R A=
REJT R RES R G TR (T8 B (Rt pH>8 I Bt )5 11
HEEEMER TG

H I 4 R B A M S I IR R E R T R . 1
TRASE P by 00 500 B2 R W i 6 T 5 1 3 T G B
JEE R P P R R A R T DR AR R G i L IR R
WRRE M TRt dr. BARLE pH=4 B, otk )5 1 &
S P e U o L PR AR R B A ik D O R Y 3
TR S W DX A e 22 5 38 1 3 TR 1 R0 T 6 L AT O Dk
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Figure 3 The effect of phosphorylation on the

foaming capacity of egg white
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Figure 4 The effect of phosphorylation on the foam
stability of egg white
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Figure 5 The effect of phosphorylation on the emulsification

and emulsion stability of egg white

st 5 SR B LA e PR e T A TR s . X
J2 PRy WSO A 2 4 TR0 R g 18 O Al HG g K Bk 1A R R
A B SRR R (R I R A A LA RORRRAIR T R
1 225k T AR T LR TR P98 B, EAH L 2 I 0 S
WA R T4 A B AEFL A B P e K A O R E
328 TERIEE A M. el 5 2L R e A g
1o s g2 RO A LR R 2R 25 R PRI 4 kA B T AR 1 U 1Y i
MT B A8 T AS 5 1 09 B 1 80k TT DL RS O W B I AR
JRE S DT 7 1 2 e Tk A AR A R EIRR E AR
2.3 EBEREFEOBBMA LFNMR 547

VG S KRR 43 -2 B S5 I B A R Jie 4, K R 2
H 43 18] B AR BAE T2 82 0 % 40 40 0T 1 st B35 8 ) e o
W&, ERGEEILIRER D ORFE R T, 5t B 8 A H X
MG ARERFAMEWERF. Hp T, (0~10 ms)F
INEABR SRR EEE 5 KGFEES GRS T
2 T2 (10~100 ms) 78 £ 76 T 85 [ 25 8] IR 45 4 22 1] 1
G sK Ty (100~1 000 ms) KR A7 7E T4 H 454 51 1]
B RE A R sh YK . I 6.7 T, B R Ak Mok S B TR
oy it B 7K S TR I TR CT o0 ) 1B El K Gt BRI TR CT o) 1 0% A= B

35007
= 3000 |
i P 2500
% £2000]
or —
qiz E 1500 |
£1000]
500
() AAAMAAMAAMAAMAAMMAAMAAMAMMAAAAML —AdAMAAAAL A
0.02 0.31 4.71 6294 417.71 3647.33
I ]
Time/ms
H6 BHBRATEARORGZHEE
Figure 6 L-NMR map of pre-phosphorylated egg white
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Figure 7 L-NMR map of egg white after phosphorylation
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