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Abstract: In this research the effects of egg freshness during 5 storage temperature-time change treatments were
investigated. The weight loss, gas chamber height, Haugh unit, yolk index, thick-to-thin albumen ratio and albumen pH of
all experiment group shell eggs stored either for 0, 10, 20 and 30 days were individually evaluated. The results showed that
weight loss, gas chamber height and albumen pH of all shell eggs significantly (P<0.05) incresased, while Haugh unit, yolk
index and thick-to-thin albumen ratio significantly (P<0.05) decreased during storage. The shell eggs of treatment group 5
stored for 20 days, had significant (P<0.05) higher Haugh unit and yolk index, while lower weight loss, gas chamber height
and albumen pH than those obtained by control 1, treatment group 1, group 2 and group 3. The shell eggs of treatment
group 5 stored for 30 days, had significantly (P<0.05) lower values of weight loss and gas chamber height than those
obtained by control group 1 as well as treatment group 1 and group 3, while had significantly (P<0.05) higher contents of
yolk index compared with treatment group 2, group 3, group 4 and control group 1 shell eggs. The freshness of shell eggs in
treatment group 5 was similar to that of control group 2 during storage. Therefore, In addition to individual quality of shell

eggs, lower temperature (4 °C) for longer time storage may prolong freshness deteriorations of shell eggs.
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Table 1 The groups of the experiment shell eggs
SR EA
XFHEZ1 FEGTETL T 20 CAAIEFRARHIEA30 d(20 °C 30 d)
VSN BASENCT 4 CORKE IS d, BUB T T20 CLEALH A P25 d(4 °C 5 d/20 °C 25 d)
AbHRZ2 BG4 COKA IR 10 d, BUH L F20 CARMREE -4 HR 20 d(4 °C 10 d/20°C 20 d)
Qb3 BB TERL T4 CORRIN IS d, BUR AL T20 CAALIE SR TR 15 d(4 °C 15 d/20 °C 15 d)
AbERA4 PGB T4 CORAEI R I 20 d, B BCE 120 CAREEF-A Fh N 10 d(4 °C 20 d/20 °C 10 d)
QEHRZES FERG AT 4 CORFRIRTIEH25 d, SRF U F20 CAARIEFRAR TS d(4 1€ 25 d/20 € 5d)
XHIRZ2 ARG T4 CORFEI R TIN30 d (4 °C 30 d)
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O, FEIC R R, X RRZH 2(0.84%0~3.26%)
FIALFRLH 5(1.28%~4.29%) &< B I FIr A5 520 2H v
BARAIPIL, KT (P<0.05) AbFEZH 3(1.55%~
6.36% ) FIX FEZH 1(2.35%~6.51%) . KL, 5 T 585
A B, 8 e B AR (4 °CO WA [a] ] A
HFEE R E R, [FRE, Jones 4523 gL & W, KR (4 °C)
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Table 2 Changes of weight loss in experiment group shell eggs
during storage

i RHEAR(%)
8¢ & I8
0d 10d 20d 30d

X HRZ 1 - 2.35+0.08* 4.76+0.12™ 6.51+0.134C
AbPEZH L - 1.34+0.04%* 3.21+0.10%® 5.61+0.10°
AbFRL2 - 1.38+0.04%* 2.76+0.04%" 5.76+0.04<C
AbFRA3 - 1.55+0.02% 2.25+0.03° 6.36+0.16%
AbFRZH4 - 1.45+0.02° 1.97+0.02°8 4.54+0.08°¢
ALFRLHS - 0.840.05™ 1.69+0.04*® 3.26+0.07*
X HRZH2 - 1.28+0.01% 2.03+0.01°® 4.29:0.04°¢

L AT RPN RIS FRE (A~C) FRTE0.057K V- 22 57 35 B i
ARRVNE TR (a~f) TR 7E0.05 K- 2 57 1 35 Fe3~F 7M.
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REANL Tl 167 85 BEE SR TR, &
P R R HR, AEFRE BB ANe 2 [ il i as
R, A v BEAE S TR 5 BRRT B ) B SRR AR —,
At — s B ISR 8] AR B, BRPNZK 43 . CO, T
BTS2 g 3 I, 0 d T S BG4 S R
E I R 22 5 (P>0.05) . BB E] Y
FE, A5 A0 FREH 5% 8 a3 R (P<0.05), <
ZEEEH 0d(4.13~4.58 mm) ¥4 N FE] 30 d(11.55~
14.83 mm) . HRIESCHL [15], 0 d REEAIFRES =R
FEIR R (<4 mm) . — W EIIARE(<6 mm), I
7 10 d B, i Fe AR E = BE IR IS B S AR
(<8 mm), IR ] >y 20 #1130 d B+, 358528
REEEIAAR) ZHRGEARME(<9.5 mm) . V7 20 d
BfAbFRZE 5 XS HEZE 2 10 s (8,15, 8.88 mm)
AR T (P<0.05) XT R4 1, AR ZH 1 A0 Ak 3R 4H
2(10.48~11.95 mm), 75 30 d i, AbFELH 5 FIXdRE
20 2 BOE R (11.55, 12,73 mm) 2 F K T (P<
0.05) X HEZH 1(14.83 mm); FEN Je R -t a] 28 fb Ak
HRZH b, AbFRZH 5 A i B IR T (P<0.05 ) HoAth,
AbFHEE (BRABEHEZH 2) . BRIFEEAGER (4 COR g%+

R3O SLERLA e IR ) U R AR
Table 3 Changes of air space height in experiment group shell
eggs during storage

T RERE (mm)
o
0d 10d 20d 30d

MPHZHT 435£0.16  7.63+£0.21"  11.95+0.05°C  14.83+0.18%
ARERZHT 4555021 7.38+0.17°"  10.63£0.13°C  12.98+0.88"
ARPHLA2 4304007 7.55£0.43®  10.48+0.53C  12.50+0.35™"
ARPHLA3 4134009 6.70£0.18"F  9.08+0.08"C  13.25+0.15"
AbPHLA4 4433015 6.15£0.18"°  9.15:0.10°  13.55+0.32"
ARPHLAS 4584030 6.98+0.17°"  8.1540.09°C  11.55:0.29"
XHARAH2  4.25+0.15  6.33+0.29™"  8.88+0.14°C  12.73+0.16™
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W R BT R S BRI o R A AR, kR 4
AL, 0 d T A SE 5 2H 57 85 M IR B TG I S5 R 22
(P>0.05) . BHZEW AR AR, 1A SEYGLH Fe R 1Y
e R B 5 BB 2B R B (P<0.05) 1 Ea #A . SCRiR
[11,15,20] BYBIFERIRIREIN R, SE ARG I oA fil 5 75
WM M 20 T RE. 728K 10, 20 d B, b3
ZH 5 FIXFRALH 2 AP R B4 (74.15~82.09) 3w T
(P<0.05) XJ BEZH 1 FikbEHLH 2(60.74~70.29), I 5%
20 d B, ZEBRZH 5 MG R B (81.91) W 2 /= T
(P<0.05) AT 1, 4bFRZH 2 FOALFHLH 3. K 30 d
A, X HELH 2 AYIE JR BA7 (78.99) i 3E T T (P<0.05)
FAT HA AL FHZH (47.12~69.30), KEENER K M 44281
WL, R A8 b X —F 7 5 X0 R 1) W IS BT 5 Wi AN
T, AELBHZE s Ta] B LB, SRR R N BES 32
Sl B TR L b i S TS ), R A L BV /N Y
FEE-N

KA AR TE IR A R A Al
Table 4 Changes of Haugh unit in treatment group shell eggs
during storage

o R
st % SLE
0d 10d 20d 30d
XTHEZH1  83.25+1.70°C  67.28+4.02°®  64.66+0.55™%  47.12+£2.93*
AAERZHT 81.93+0.65C  70.29+1.03"  60.74+1.34*  60.25+0.56"*

AhERZH2  86.62+2.09**  82.56+1.13°"  88.78+7.13%  56.88+2.55"®
AAERZH3 84.50+1.23% 74.91+1.05%*  71.67£0.50™*  69.30+3.80%
AhPRZHA  84.78+2.07°°  73.85+4.48™%  73.26+0.87™%  66.11+1.64°
AhPEEHS  82.51+1.66°%  80.54+£0.67°F  81.91+1.32%8  62.59+].55%%
XTHRZH2  83.07+1.12°%  82.09+1.09®  74.15£1.59°4  78.99+1.36

24 TREURE-FIETAIEEAEREEERTERDN
20

EETRPAD ST R RO S — RS
U, R S A, 0 d T SEEe 4 s R R e e A0
MR (P>0.05) . FEEN AR LR, T 52
I 2H Fe R R W TR AU T 2 R 4 (P<0.05) rEa .
REFELH 5 ZEN7 58 0~20 d B 1 R T 45 %7 (0.45~0.47)
BARIHZEA K, B35 T (P<0.05) 79 30 d A AR
HIEH(0.39) . FiEtFeE M EEIEEGHH =T 0.4,
TEN SR A T B B R BOE AL U N

214 ¥ % i) TA] A 20, 30 d B, AR FEZH 5(0.39~
0.45) FIALFRZH 1 AR B FE%0(0.38~0.42) AHXT 5 157,
ALFHZH 5 FEBEEHE B 2 E T (P<0.05) BRALHRZH 1 DL
S HABANTEZE . P ERHRE>S °C, Al RES TS e i
EEARBCRFE AH AR (4 °COH P, H iR (=

5 ALY SRR iR EUE
Table 5 Changes of yolk index in experiment group shell eggs
during storage

s IR
e R
0d 10d 20d 30d

XPRZHT 0.4620.01°  0.33£0.01°C  0.28+0.01°>  0.24+0.01**
AEBEZHT 0.47£0.01°C  0.43+£0.01°°  0.42+0.00"  0.38+0.00*
AEBHZH2  0.44£0.01°C  0.44+£0.01°°  0.36+0.01""  0.28+0.01"
ARPHZH3 0.4540.01  0.4540.01™  0.35+0.01°*  0.3240.02°*
ARPHZHA  0.46+0.01°C  0.44+0.02°°  0.36+0.01""  0.30+0.01™*
ARPRZHS  0.4740.01°C  0.45+0.01™  0.45£0.01°°°  0.39+0.01*
X2 0.45£0.01°°  0.41£0.01°  0.38+0.01**®  0.36+0.01%

20 °C) Wi nl et — e 38R 1 P 7K 435 22 b ) R
WA, RN, FEE AR, R TE
By /14 KEENER K M2 DA Ay, 0P8 55 45 45 B
FRELCT REAS QNG IS A AR A B A B s, BAARAR b i
K, GASCHTESSE AR

25 MELRE-FETAIEEERERHERL

WHEALLEHE CEEASIWEES
12030 i3k 6 nl %, 0 d Frf SC B 4 Fe SR WA 45 1
OGP 57 (P>0.05) o 45 A FE2H 50 25 B 25 T kg,
AFIE] A RE G, WA AR 1 FE S B0 2 R R (P<0.05) i
o 0d T E SRR HMHME A L(1.13~1.32) 3
=5 T (P<0.05) 75 20 1 30 d B9340 (0.56~0.82;
0.56~0.77). FEDDERN VU I TOUMOVA EPFY 1A%,
ek pHF R A H,CO, BOTE AR, BEIE Hh ik
JEE BT, IR AR S H TR B 22 7KL
P 2R T, AT 5 | A Ve A 2R 11 LB R BRI . 2 7
0~20 d B, X R ZH 1 Ay Hehs 28 11 Lh AR, IP79eE 10 d
A, AbEHZH 3 FNALERL 4 ¥ FG M EL B3 T (P<
0.05)AbFRZH 1. Wi HABAPRLZE 2 (8] HeMi 2R 1 FLae (A
ZESFARK WK 30 disF, AbBRZH 2 AbEHZH 4, AbER
ZH 5. X REAH 2 e AR 1 1h (0.72~0.77) W2 s T
(P<0.05) Xt 2H 1 Fiab¥RzE 1(0.56. 0.57) . Wk
JE TR AT RE S S AR 85 1 LEARAE TR DC G R P,
WIS ATHIKIR (4 °CH R KT Al 46 (0~5 d), "I RESS

6 AU Te R IR E] A A 1 H R
Table 6 Changes of thick-to-thin albumen ratio in experiment
group shell eggs during storage

— HMmEALL
8¢ &S i
0d 10d 20d 30d

XTHRZHT 1.27£0.07°°  0.84:0.07"  0.56+0.03"*  0.57+0.05"*
ARPEZHT 1.17£0.09%  0.90+0.03""  0.7540.02  0.56+0.04*
ARPEZH2 1.21£0.04%  1.07+0.01™"  0.7120.06™*  0.76+0.01"*
ARPEZH3 1284006 1.14£0.10°  0.75%0.03"*  0.65+0.06™*
ARPEZHA 1324006 1.11x0.07"  0.79+0.05"*  0.77+0.03"*
ARPEZHS  1.13£0.05%°  0.95+0.11°"  0.82+0.06™  0.76+0.02"*
XRZH2 1.25£0.07°°  1.0340.05""  0.74£0.09"*  0.72+0.04"
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Table 7 Changes of albumen pH in experiment group shell
eggs during storage
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