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ABSTRACT: Objective To explore the differences between internal quality and copper content of preserved
eggs with different eggshell appearances. Methods Color difference meter, field emission scanning electron
microscope, atomic absorption spectrophotometer and pH meter were used to analyze the color and microscopic
differences of the surface and endosperm of preserved eggs with different eggshell appearances, and the quality of
preserved eggs was evaluated based on the copper content, texture, alkalinity and bacterial load of different
components of preserved eggs. Results Compared with preserved eggs without spots (group A) and the fresh
duck eggs (group D), the metal compounds would be deposited on the surface of the eggshell of preserved eggs
with many spots (group B) and preserved eggs with few spots (group C), which made it dark, and even form small
black spots and spots. However, the metal compound was mainly concentrated on the surface of the eggshell and
the eggshell membrane, and repair the egg that had been corroded by lye while plugging the holes and prevented

the entry of microorganisms, adjusted the alkalinity in the egg, and the copper content of the edible part was also
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within the safe range. While the preserved eggs of group C had better quality, they also had a longer storage

period. Conclusion The research shows that the use of appropriate amount of copper sulfate has a positive effect

on the quality of preserved eggs and the content of copper in edible parts, and can also allay consumers’ doubts

about the health of preserved eggs.
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Fig.1 Process of curing preserved eggs
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Fig.2 Eggshell appearance of each group of preserved (duck) eggs
and the direct view of internal quality after shelling
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Table 2 Determination of eggshell chromaticity of
different preserved eggs
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Table 5 Determination of yolk chromaticity of
different preserved eggs

o L a b* E

A 64.17£4.12°  7.77+3.12°  32.37+4.17° 72.46+4.37°
B 23.93+1.00° —1.82+0.24° 5.12+1.37°  24.56x1.25°
C  25.68+1.83" —2.52+0.39" 5.13+0.50°  26.32+1.74°
D 48.64+6.88°  7.81+4.32"  49.05+2.62'  69.92+4.01°

ani! L a b” E

A 81.06£1.29" —5.79+0.57°  5.89+0.29"  81.48+1.26"
B 51.48£4.00°  0.36+1.09"  7.15+1.82%  52.00+4.20°
C  72.73£1.93° 2194029  7.47x0.63"  73.15+1.92°
D 77.46£0.53" —437+0.72°  8.99+0.89"  78.11£0.49"

RS R T RE#oR 225 B2 (P<0.05), T,
®3 TRRERBREENE

Table 3 Determination of eggshell membrane chromaticity of
different preserved eggs

| L a’ b* E

A 95.88+0.76"  0.68+0.37° 5.44:£1.41°  96.04:+0.85°
B 82.03+1.20°  0.42+0.41° 13.15£1.97°  83.11+0.87°
C  88.48+2.73° —0.41+0.36° 10.01£1.05°  89.05+2.79"
D 93.6742.23"  2.37+0.28" 1.56£0.38¢  93.71+2.24°
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Table 4 Determination of albumen chromaticity of
different preserved eggs
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Fig.3 Microstructure of eggshell in each group under 1000x electron microscope
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Fig.4 Microstructure of eggshell membrane of each group under 500% electron microscope
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*6 TRIEEEEMEBRBIN
Table 6 Textural analysis of yolk and albumen of different
preserved eggs

o -
SyeH W EAEE/N uﬁ@i N CEFBEN uﬁ@im
A 1.15£0.33°  1.52+0.15°  3.1120.14®  4.72+0.18"
B 1.8140.22°  2.52+0.41°  2.51+0.18°  4.21£0.21°
C  1.79£0.11°  2.10£0.22°  2.88+0.25°  4.08+0.33°
D 0.81+0.35°  121+0.12°  3.52+£0.11*  5.31+0.11°
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®7 TREFIINHKEX N ERAE S EHFE(n=3, mg/kg)
Table 7 Effects of preserved eggs with different eggshell appearances on copper content in different parts (n=3, mg/kg)

434l e FEHE HEH gy CiRE9zil:i %y
A 0.32+0.10° 9.22+3.54° 0.78+0.09° 1.05+0.22° 0.86+0.13¢
B 131.13+28.45 432.00+22.76" 3.18+1.08* 4.80+2.15 3.61£1.51°
C 20.33£3.75° 150.67+24.64° 1.72+0.13° 3.50+0.77° 2.25+0.32°
D 1.23+0.98° 21.26+13.76° 3.10+1.10° 0.22+0.10¢ 2.24+0.80°

®8 ATRIEFIINHLEXT FFEWRA K pH BIFIE(n=3)
Table 8 Effects of preserved eggs with different eggshell appearance on free alkalinity and pH (n=3)

o HA B
B2 /(mg/100 g) pH B /(mg/100 g) pH
A 300.83+5.36° 11.60+0.05¢ 238.00+8.49° 11.2240.15°
B 135.33+17.72¢ 10.22+0.04¢ 140.36+4.92¢ 10.28+0.02¢
C 136.40+5.95¢ 10.030.04° 71.28+26.13° 9.92+0.04°
D 30.69+6.50° 8.71+0.10° - 5.92+0.16"

s R FERAEE
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5 Effects of preserved eggs with different eggshell appearance
on the total number of colonies (n=3)
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