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ABSTRACT: Objective To analyze and identify the components of red patch on preserved egg shell surface, and
provide theoretical basis for controlling the formation of red spots. Methods The microstructure and chemical
composition of red patches on preserved egg shell surface were analyzed by field emission scanning electron
microscope (SEM), X-ray diffractometer (XRD) and X-ray photo-electron spectroscopy (XPS). Results The red
spots on eggshell were large sheets attached to the rough outer layer of calcium carbonate crystals and eggshell
stomata were also blocked by lumpy foreign bodies, XPS detected that the red patches was composed of C, O, N, Fe,
Cu, S, Mg and other elements. The content of Fe was low, and Pb was not detected. XRD analysis showed that the
main substance of red patches was Cu,O, and the outer layer of red patches Cu’ was oxidized to form Cu*".
Conclusion The main component of red patch on preserved egg shell surface is Cu,O. Adopting disinfection and

control bacteria of duck eggs and curing at low temperature and avoiding light may control the formation of red patch
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on preserved eggs shell surface.
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Fig.1 Fresh duck egg (A), preserved egg without red spot (B),
preserved egg with red spot (C)
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Table 1 Dissolution results of preserved egg shell surface with
red spot in different solvents
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B R, AR J i NG
iR R, R Tk LB NG

22 HRGBESH

(LT O 7 - WA e VAN & g A 25 VAT NN o3
MELE RIS 2 3 2 /8, =& L'H2EF B3E(P<0.05),
S 0 1B B S S BRI, o R S (e i, b N IE
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Table 2 Chroma detection results

FE i L a b E

WIS EF  80.05£1.53° —4.56+£0.95° 5.69+0.92° 80.41+1.45°

FLTRER: \ , \ ,
o 72.73£1.93% —2.19+0.29° 7.47+0.63" 73.15+1.92
=

ZIBEETC 60.35£3.02°  0.92+0.42° 14.22+1.87* 62.03+3.36°

H: RNFFERER B EEZER AR, P<0.05,
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H/NAL e HE] 30 d Y TCHE Y BE 85 70 4 THI 45 F4) L fig 1
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AL, ARSI A . X S BT I PR ST
ERMER 30 d 5 R EILER 10~40 pm ZEREN —
B ALLBEM B SR Z WE BIBRBRES J R S Ak
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Fig.2 Microelectron microscopy of eggshell
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Fig.3 XPS diagrams of fresh duck egg, preserved egg without red spot, preserved egg with red spot
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Table 3 X-ray scan results of eggshell

HEfi JLRAW W24 Be/eV FWETE/eV PRI /(s-eV) JET T 4 % o/C
Cis 284.79 1.40 172602.18 73.50
Oy 532.06 2.60 117737.67 18.94
Nis 399.83 1.51 20976.16 5.53

e Pbys 142.99 0.19 245.14 0 0.26
Sap 168.78 2.05 1676.77 0.37
Fesp 720.43 0.10 6869.6 0.24
Cuyp 933.23 0.38 4500.3 0.10
Mg, 49.89 0.32 306.69 0.29
Cis 284.79 1.35 169995.19 76.17
O 532.31 2.62 95352.89 16.14
Nis 399.94 1.51 21801.57 6.04

SRR Pbyr 138.47 0.03 208.23 0 021
Sap 163.72 2.45 1703.43 0.39
Fesp 730.62 0.17 6039.66 0.22
Cuyp 933.01 1.85 5137.56 0.12
Mg, 50.30 0.11 223.01 0.22
Cis 284.78 1.91 155415.11 66.28
Oy 531.39 2.44 132290.74 21.31
Nis 399.68 1.51 32858.62 8.67

LT P Pbys 146.29 0.17 378.21 0 0.32
Sap 163.50 2.35 1940.78 0.43
Fesp 707.88 0.23 5932.92 0.21
Cuyp 931.74 0 4282.36 0.09
Mg, 51.25 0.17 454.61 0.42

Wi 2 25 3 W VR T, T R R R R 3R T VS SR
fif, O/C M 0.26 FEAIKE] 0.21, TMiJCLLBE e R O/C &
LIBE R ST, EERIOT 0.11 1 0.06, 2 Wi i AL 8 (il
TLI B ETTRENEE, AN, HE52H 0.

2.5 XRD &RoH

XRD SEWFFE T B YIRS AR SE R B A RO, AT
WHE RN S YIAHZ AR B BRI BERY) XRD e 45
RILE 4, K 4a 19 X STEATH RIS 27=36.521 ., 42.423,
61.552 11 3 MMEXFRFRIEFR J 01-077-0199, X T Cu,0 ¥
T, BNEFTLBER N Cu0 Hoir B2 TN 7.20%, ML
LIRS RNt A7 EIARAHINH CuO. XF R XPS 4521, XPS
T ) 2 LT BRI ) AL, IR Cus, (H SR 3
Cu’, 1M CuS EIIKBE, X 5L EETTREHIE A
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FHEPEALA CuS JZ MR TSI Cu0, AL/ CuS
Fr AR SORBERE XRD KIS 2T B0 5 805K Cuy0.
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3.2 Cu BINESTHEITR
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SR— s I EAE R YT, BRI 3d BB P —A i, 15
F+2 1Y Cuo fA0EFFLE B 25 CuSO,-5H,0 SR EBETS |
DY AERE AT IAIE A, R EM IR
N CuSO,-5H0 SKIEFEEFTALAK P B, UShn it 2
Cu®", T #1285 1V Bl 2K (20 BE AN G20 BT ) 3 5 E 3G
M Cu’, ATRERAUAME . 3 A R A s st Olel
S TR R EL A PSR A 0 5 A A R Cu® i S A
Cu’, VIR B Cu' e h R R, A 7EEi
R SR SR A 1 0 TS DU A g — A5 SRR Cu®

VR ST E I 5T R AR e B S Y O B R B, B
VI BR AL AE A WA PIAFLE TS EA S UTRUE BB B,
TELEESE EASUIRIE BB A . CANTU ZEIZEfsx 4k
% ZnS W FFFK R A ADAIET A & i, &8 pH., SRR
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Fig.4 XRD diagram and narrow scanning peaks of Cu,,, Fe,, and Sy, in red patch preserved egg
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