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Comparison of Dephosphorization Method for Egg Yolk Protein — Alkaline
Dephosphorization and Auxiliary Dephosphorization with Alkaline Protease
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Abstract: To supply adequate dietary protein for CKD patients while controlling phosphorus
intake , low-phosphorus yolk potein was prepared by alkaline protease auxiliary dephosphorization.
Meanwhile we analyzes the differences of dephosphorization efficiency, protein solubility, structure
and amino acid composition between alkaline protease auxiliary dephosphorization and alkaline
dephosphorization. The results showed that alkaline dephosphorization damages amino acids and
affects protein quality. Dephosphorization rate and protein content of alkaline protease auxiliary
dephosphorization are respectively 45.17% and 74.74% ,And high protein hydrolysis shows that
dephosphorization rate was positively correlated with the degree of hydrolysis; The micro structures
is loose and the random coil about 90% ; The soluble protein content of alkaline protease auxiliary
dephosphorization yolk protein is 18.92 g/100 g,the dissolution stability was 98.62% . The
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FAO/WHO degree model was 0.958 which was better than the method of alkaline
dephosphorization. The overall results confirmed that low-phosphorus yolk protein prepared by

alkaline protease auxiliary dephosphorization can be as a high quality protein source for CKD

patients.

Keywords: low-phosphorus yolk protein, alkaline dephosphorization, protease auxiliary dephospho-

rization, egg yolk protein characteristics
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Fig. 1 Effect of protease on dephosphorization rate
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1] VR Sy o A R YR, 5 T 0.1 mol/L, NaOH
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L 25 1 A 2 B AR 0 T SRR T A R =,
ik 29.32 g/hg, JUH A ZIR |57 24 R A 24 IR It i /3
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23 BBEEEARMMEMRILE

i o 4 e (SEM) XL 2% 28 25 R 28 14 5 1 s O
GERE S B 25 0k B T Ak B S B BB R 1 1
W25 A b 2 AR AL 25 BN 2 TR TR AR
Foby, S5 s I HE A L& R 2/
JIgs 7 KL R % I M kR 1R P SOV S A I
LR b e 2 0 B 1 /N JORE I J 9 /b | 2 R
TR AR 2 . 1 pH=9 A1 0.01 mol/L ZE 1 Bt ) JIiE
R R R A Y B R AR S5 T B
IR O B R &7 37 N S o i S
pH=9 1 0.01 mol/L &5 [ il (1 Jli 5 /=5 &5 BT 26 11, 45
P B | AR FE A XS #5717 0.1 mol/L NaOH
JUL B B R R T I R RS RS e A B i

PR A T BB AR (1 SO SS #4 . pH=9 i1 0.01
mol/L Z H It 0.1 mol/L NaOH Jii s &5 2% 85 H 45 1
BRAS , B T R KRR A
Gb, REY R JZ S5 Bl T 5 i 25 B 8 A
5 I T A R 0 2 A SRR — B, S O SS 1
YA TR 2 e AT e W B A R N Dy Re T T
P E BRI
x3 BBMEEEAMNESEBRANR

Table 3 Amino acid composition of dephosphorylated

yolk protein J53 £ 53 HU/ %

pH=9 F1 0.01 mol/L

0.1 mol/LL NaOH

5
Asp 2.72 4.96 6.43
Glu 3.83 7.17 9.39
Ser 1.61 3.11 4.14
His 0.69 1.51 1.70
Gly 0.92 1.71 2.19
Thr 1.30 2.46 3.12
Arg 1.85 5.10 5.18
Ala 1.48 2.86 3.56
Tyr 0.57 2.09 217
Cys 0.24 0.36 0.52
Val 2.27 3.54 4.72
Met 0.72 1.38 1.82
Phe 1.33 2.78 3.21
Tle 1.69 3.46 4.18
Leu 2.56 5.08 6.40
Lys 2.31 4.38 5.87
Pro 1.32 2.37 3.56
BAA 27.41 54.32 68.17

2.4 SDS-PAGE
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A7 i A e, A K P e BH T DL A A 2 S AR R
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JE48 35 000~37 000 S [ 1) 8 11 B or F 23 th By
BT 12O X 3 B A 2 TR O B B AR 1
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Fig. 2 Scanning electron microscope pictures of dephosphorylated yolk protein powder

c
b
a

maker

100 000

35000

T ca— R 8 BAR b= IR 42 B0 4E M1 5e— pH=9 1 0.01 mol/L
1 ;d-0.1 mol/L. NaOH
3 BBIEHEZEAM SDS-PAGE
Fig. 3 SDS-PAGE of dephosphorylated yolk protein
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Table 4 Secondary structural of dephosphorylated yolk

protein powder determined by CD spectra

JEt it 53 #/%

00

oM | p-4i A | p-tt s %{W;J

J R B 66.60 1.80 510  26.50
Ji R 7 v AR 36.10 8.00 21.60 3430

pH=9,0.01 mol/L &[T/ 330 370 270  90.30
0.1 mol/L NaOH 400 400 200  90.00
2.6 BERMERES
A A R X A I BE AR A R TR R
M, G oo R A P ) — S B B R R A, T R
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Fig. 4 Dissolution properties of dephosphorylated yolk protein
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