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Effect of phosphates on the texture and color of whole egg
WANG Ye,HUANG Xi” ,MA Mei-hu

(College of Food Science and Technology of Huazhong Agricultural University , National &
Local Joint Engineering Research Center for Egg Processing, Wuhan 430070, China)

Abstract; The effect of sodium pyrophosphate, sodium hexametaphosphate, sodium tripolyphosphate on the texture
and color of egg curd were studied in this paper.The texture and color character of egg curd could be improved
significantly by three kinds of phosphates.The results revealed that the influencing order for the texture and color of
egg curd was:sodium pyrophosphate > sodium hexametaphosphate > sodium tripolyphosphate. When the adding
amounts were 0.174% ( sodium tripolyphosphate ) , 0.141% ( sodium hexametaphosphate ) and 0.124% ( sodium
pyrophosphate) ,the texture and color of egg curd were better, namely,the hardness, springness and color value
could rearch 848.762 g,0.923 and 78.98 respectively.
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Table 1 Orthogonal experiment design
. SES
S RS —
A ZIRBEREN B ONIRBER N C FEEIR N
1 1(0.058% ) 1(0.047% ) 1(0.062% )
2 1 2(0.094% ) 2(0.124% )
3 1 3(0.141% ) 3(0.186% )
4 2(0.116% ) 2 3
5 2 3 1
6 2 1 2
7 3(0.174% ) 3 2
8 3 1 3
9 3 2 1
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Table 2 Effect of sodium pyrophosphate on the texture of egg curd
W (% ) Rz (g) W (g) MR (g) Iml 42 1 R R
0.0 478905 +17.389¢  321.883 £10.702"  279.213 +12.256"  0.348 +0.005" 0.867 +0.012°  0.672 +0.003°
0.1 623.803 £19.975°  418.920 +13.288°  374.880 +15.166°  0.359 £0.003°  0.895 +0.01"  0.672 =0.002°
0.2 710.017 £33.875"  500.027 = 25.702"  453.886 +22.922"  0.393 £0.004b* 0.908 £0.012*  0.704 +0.004"
0.3 795.891 +13.301" 549.101 +9.136" 500.653 £11.395"  0.388 £0.001*  0.912 £0.006" 0.690 =0.002"
0.4 722.636 £26.362"  496.679 +22.048"  455.554 £20.538"  0.381 £0.007" 0.917 +0.008*  0.687 +0.007"
0.5 731.79 +20.707" 509.597 +14.894" 470.590.790 +12.701" 0.386 £0.005" 0.924 £0.006* 0.696 +0.002"
O = ARifERE  n =5 R R PR FROR AN AR B AR B TR AN 2 (A1 1) 22 5 10 38 (p < 0.05) , 4 3 32 4 [,
3 R AN N T X B T B ) 5 )
Table 3  Effect of sodium tripolyphosphate on the texture of egg curd
Nt (% ) fifif (g) BeFME () ML (g) MRS b W
0.0 478905 +17.389° 321.883 +10.702° 279.213 +12.256°  0.348 +0.005° 0.867 +0.012° 0.672 +0.003"
0.1 560.455 +13.037"  371.410 +9.499"  326.308 +7.370" 0.349 +0.01° 0.879 +0.005¢ 0.663 +0.002°
0.2 609.747 +17.536° 416.582 +15.010° 373.950 +13.802°  0.369 +0.003" 0.898 +0.009" 0.683 +0.006"
0.3 677.652 +15.115" 464.736 +14.296" 427.351 +17.165"  0.376 +0.003" 0.919 +0.11* 0.686 +0.006"
0.4 646.206 = 15.000" 443.618 +10.042" 403.857 +10.340"  0.368 +0.003" 0.910 £0.012° 0.687 +0.002°
0.5 653.98 +14.389" 448.980 +11.488" 410.049 +13.359"  0.371 +0.002" 0.913 +0.007* 0.687 +0.005"
4 FSURBEER AN I X XS B T B 1) 52 M)
Table 4  Effect of sodium hexametaphosphate on the texture of egg curd
(% ) fiifE (g) JeFhME () NELTE 4 (g) EF=Ka L N
0.0 478905 +17.389" 321.883 +10.702° 279.213 +12.256°  0.348 +0.005° 0.867 +0.012° 0.672 +0.003¢
0.1 602.924 £13.717° 406.924 +12.517" 360.896 +13.313"  0.357 £0.004" 0.887 +0.006™ 0.675 +0.005"
0.2 788.113 £7.796"  530.074 +5.427"  476.965 +6.192"  0.350 +0.002" 0.900 +0.008" 0.674 +0.004"
0.3 745274 +44.04"  510.149 +16.118" 454.183 +18.658"  0.358 +0.010" 0.890 +0.015" 0.683 +0.013"
0.4 709.848 + 11.11°  493.117 +13.198" 440.167 +15.484"  0.374 +0.004" 0.893 +0.009" 0.694 +0.009°
0.5 675.291 +27.773" 474458 +19.072° 419.168 +18.143°  0.376 +0.005" 0.883 +0.011" 0.703 +0.003"
Lkt T R SR A SR I R, ATl R
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Table 5 Effect of sodium hexametaphosphate

on the color of egg curd

FEWETRAN
N L™ {H a”fH b {H

(%)

0 69.97 021"  -472+0.15" 1474 +0.67"
0.1 74.83 £034°  —547+0.14" 2247 £0.64°
0.2 7545 £0.68°  -6.71 £0.22° 25.83 £0.81"
0.3 7532 +£0.09°  -7.68 £0.08" 26.81 +0.31°
0.4 79.07 £0.22"  -6.34 £0.05'  32.35 +0.70°
0.5 79.99 £1.24*  -592+0.22° 30.52 £0.48"

TE P IH0 £ ARIEE  n = 45 AN [R]FRE 7R AN () 7k 2 AR WL 4
ZIM 225 W (p <0.05) , % 6. £ 7 [,
F 6 RBERRANAS IS T BRI S R
Table 6 Effect of sodium hexametaphosphate

on the color of egg curd

= RN
SN L {H a”fH b* {H

(%)

0 69.97 +021'  -4.72+0.15" 1474 +0.67"
0.1 79.10 £0.49° —6.84 £0.38™ 25.72 £0.56°
0.2 79.15 £0.74°  -7.38 £0.28"  27.05 +0.92°
0.3 7949 £0.20°  -826+0.19°  29.05 +0.44°
0.4 81.28 £0.26" -7.16 £0.35*"  31.10 +0.48"
0.5 82.53 £0.87° -6.61 £+040" 36.60 +1.31"

BT LG S B 32 SO T AR WA B, T
B 2 PR s B S R Y %
e dl S TE L INRAL B 2 )5 S B O RUE AN R, R
FIUT & B A S b fre =k S, S & @ B T4 & Ak
GrmmAey IR R (e 3R A R RO B
AL o BRI ER XS A 0 B AR Y S e S 2
ARG B 2 w3 TS RE ISR . — T i, Bl

HLEZRBEREWINA, RS T EH S &R & 1
Fe’* Fe'" Zn®" Mg"" JE L4 & W0, /b 4 )@ B 1h 4
PP AR R XS AR T AN R Pk, O — Jr [, BEfR
ERRHSINE B T XS E TR Lk XS & ) i
BEETEIGS
T AWML AT I X X S T 6 BE 04 52 0
Table 7 Effect of sodium hexametaphosphate

on the color of egg curd

7S IR R A
N L™ {H a”fH b {8

(%)

0 69.97 £0.21'  -472+0.15* 14.74 £0.67°
0.1 80.31 £0.85™ -6.97 +0.17b° 25.66 £0.55°
0.2 79.51 +0.66°  -6.70 £0.33"  26.43 +1.38°
0.3 81.21 £0.80"  -7.13+0.31° 2846 £0.75"
0.4 82.29 £0.93°  -6.66 £0.35"  32.67 +1.39"
0.5 80.76 +1.58™  -7.20+0.21° 29.84 +0.97"

23 SEEMBIEMNEZIR
FH 2 8 IEACSEIGLE T 1, 25 7 AL G 45 1A
B o M 2ZE 4T R A Y, XS 8 O AR 5 R
B RIS AERETR A, HOR 2 7S MBS TR 40, 52 Wi B /N i)
JE IRBEIR AN . X 5 T SC T =R I A T A R g
PERSE EEAE L° 52 25 SR AR —FK

M9 B Z 58 ha] LIE L, SEBERR 40 Al oS
DRI M % XS 88 T 10 &L TR Ae e B A B s, HL 52
WGy 5548 22 AH W), = SR B IR 40 X0 X 85 1 0 T e
TCB G R o 52 XS B T i B AR 1 S ORI Sy £
BN > SRR AN > — BN . 45 5% X HE
THond R eSS REE LT R, T IS S E T
RN E G IREE Y AT Ty M EE 7 40 ALB,C,. %
Bor G5 T, 25 s b s BEE L 8 B 54y
Wk 79.184 895.505 ¢.0.928 , ZE 5 iV e . [WET,
H RIS A R T B — b 20 ) i TR R R 2

8 IR TTREIR

Table 8 Analysis of orthogonal experiment results

S L {4 T (g) Pk L {EsRJE % SRR kSRS a5
1 76.353 671.963 0.906 0.000 0.000 0.369 0.074
2 77.373 873.086 0.893 0.388 1.000 0.000 0.616
3 77.655 795.366 0.928 0.496 0.614 1.000 0.655
4 78.153 864.853 0.914 0.685 0.959 0.610 0.807
5 76.543 807.427 0.905 0.072 0.674 0.340 0.427
6 76.485 837.219 0.919 0.072 0.822 0.745 0.581
7 78.980 848.762 0.923 1.000 0.879 0.865 0.913
8 77.260 812.857 0.918 0.345 0.701 0.714 0.597
9 78.293 732.121 0.925 0.738 0.299 0.908 0.553
K, 1.346 1.252 1.053
K, 1.815 1.976 2.111
K, 2.062 1.995 2.059
2% R 0.716 0.743 1.058
R Ex C>B>A
% A;B,C,
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Table 9  Analysis of variance in orthogonal experiment

WR mEriim AmE Fil  F{E BFE%E
A 0.088 2 0044 17222 0.055
B 0.120 2 0060 23348  0.041
C 0.237 2 0.119 46278  0.021
W 0.005 2 0.003
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