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Abstract

This study was conducted to identify quality indicators of the freshness of chicken eggs circulating in domestic
markets. We first stored freshly-laid eggs at temperatures of 0, 10, 20, and 30C, investigated their weight-loss
rate, specific gravity, color, york index, albumen index, Haugh unit (HU), pH, and sensory evaluation, and finally
analyzed the correlation between each quality characteristic and the sensory preference. At all the storage temperatures,
the quality characteristics of the weight-loss rate, specific gravity, yolk index, albumen index, and HU showed
significant correlations (p<0.05) with the preference. In particular, the temperature-dependent correlation between
the quality characteristics and the sensory preference was significantly higher with increasing storage temperatures
and weight-loss rates (r = -0.78; r = -0.93; r = -0.95; and r = -0.99), albumen index (r = 0.66; r = 0.89; r =
0.89; and r = 0.93), and HU values (r = 0.64; r = 0.92; r = 0.96; and r = 0.98) at 0, 10, 20, and 30C, respectively
(p<0.01). The Color and pH examinations yielded disparate results, and further research is needed to determine
the methods of using the characteristics as quality indicators. We believe that the changes in the weight-loss rate,
specific gravity, yolk index, albumen index, and HU are adequate quality indicators of the freshness of egg in

circulation.
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Fig. 2. Changes in the weight-loss rate of egg during storage at 0,
10, 20, and 30°C.

Values are presented as meanstSD (n=3).
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Fig. 3. Changes in the specific gravity of egg during storage at 0,
10, 20, and 30°C.

Values are presented as meanstSD (n=10).

Al B4 AY3E 291 3 A %, TP JFIE
3 @ 1 4F9) JHIE YeRlE F83 kot A%
exwd] ©hE Avte] 4% F UEs) due 45T BHG
A3k A3 B B7sh HAE WEIE A%S ek
of WAz A AFL Holx] YThFe. 4). 7
of A G ol TN P4 Y7 EW 1] 4

@
<
aulze] 715, PAMES FF L ARG S ot
2

A

Ag2Eed mE Ao WRA F4A|E S sl
dEAFE S5t Yebd A= Fig 59F 2t 0T}
10CE AETELQ 105974 F&AF7F 0429 0312
Uebskom 20T 30T = 2449 AFEsdll 274
119742 Y3457} 0283} 0.172 VEbsit) o3 A%
257} EoldFE AA7)3te] AAEFE GEASFTE R
oAl A Rl & F Utk ol Azt MM =S}
AstEH dehlo] o] dulo g o] g o] datute]
FAZE gkolA L ol A A FEhe] Eole Yol 1 2
HolA Al =7] wlEQl Aoz BHAZIth13).

FAAE By F e bzt S Bolo] oR R
TS G Bl b8 g o] 5 olg A}
2 F2Z2stuck yolk)o] } H-3f SHmixed yolk)2} 2 &7}
2] o] HTH(14). YukA o7 MM ge] Gl A== 0.06S



612

ee

et [

es|

eo [

28

2e

¢
o) SO0 <0 eo 80 100 150

2101986 berioa (asd)

300

0 SO <0 eo 80 100 150

2101986 berioa (asd)

3¢

33

30

S8

Se

L L L L L L

St
0 SO <0 eo 80 100 1350

2101986 berioa (asi)

214 A5Z (2014)

38
0 S0 <0 eo 80 100 150

2101986 berioa (asd)

o'

oS

00

-0S

-0t

-o'e

2101386 beLioa (agk)

0 S0 10 eo 80 100 150

2101986 beLioa (agh)

Fig. 4. Changes in the color of egg during storage at 0, 10, 20, and 30°C.

Values are expressed as presented as meanstSD (n=3).
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Fig. 5. Changes in the yolk index of egg during storage at 0, 10,

20, and 30°C.

Values are presented as meanstSD (n=10).
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Fig. 6. Changes in the albumen index of egg during storage at O,

10, 20, and 30°C.

Values are presented as meanstSD (n=10).
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Fig. 7. Changes in the Haugh unit of egg during storage at 0, 10,

20, and 30°C.

Values are presented as meanstSD (n=10).
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Fig. 8. Changes in the pH of egg during storage at 0, 10, 20, and
30°C.

Values are presented as means:SD (n=3).
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Table 1. Sensory evaluation of egg during storage at 0°C

Sensory Storage petiod (day)
ovahation 7 14 2 yid % ) 9 56 63 0 7 8 91 % 105
Yolk color 900:000° 8.07:0.88% 780+121™ 833072 833:049° 833+090° 787:083 733:098% 740:099% 7674012 T60+1.06° 760¢L18" T60:106° 7472050 740:074% 687+106°

Al:;)‘?;m 900:000° 827:0707 833+0.70" 8530647 827:046™ 8734046 833:082 780:068% 760:0747 8004076 8.47:052° 767:08 773080 747:083 773:0807 753:0.64"

Yolk

speabiy 9004000 840063 80056 8.80£041° 833+062 S4THOGH™ 813:083 747:092™ 72741038 8274050 78713 760083 793070 78705 800:076™ 7.00+1.13*

Sp‘\rc‘gd“:ﬁy 9004000 8474074™ 807+088™ 880041 8474057 880041 T87:074' 760:091* 767:082F 80040767 853052 72MLI0° 773080% 760:074% 767:082% 767:082"

Offflavor  9.00:000" 83:06™ 8734046" 887:035° 847:064™ 867:062™ 847050 867:049™ 840106 §53064™ 880:041" 840:074™ 8.131.19% 847:074™ 793+096° 82040.56*
Freshmess  9.00£0.00° 820+0.77° 8004093 887035 8204041 8534052 807:070 7604083 76107 793080 8274070 720:086" 76700 747:052F 753052% 740:051"

Overall
acceptability

900000 833+0.62 SBU0LLOF® 8.73:046° 833+049™ 8600517 807070 760:083% 760:083" 793080 840+074" 7274088 753074 7404051 753052 720:077

Values are meantSD (n=15). 9=excellent, 7=good, 5=moderate/marketable, 3=poor, 1=very poor. Means with the same letter in each row are not significantly different by Duncan’s
multiple range test (p<0.05).

Table 2. Sensory evaluation of egg during storage at 10°C

Sensary Storage period (day)
oalution 7 14 2 2 3 I 9 56 6 0 i 8 9] % 105
Yolk color  9.00:000° 7.67:090° 7.60+145 800:0.85° 7404099™ 7274080 6874064 6475155 767:072° 733049 680+121% 6474155 6274080 T00+L07E 553173 553177

Alg)‘f;e“ 000000 800:093" 807+080™ 833072 747:083" 7.13+083% 6801087 6401307 780:077 680071 66T+LIIT 540¢124 480:094 380+142° 37TLIE 320:094"

Yolk

seadbiy 000:000° 8.07:070" 760¢130% 793:096° 773103 767082 687:099" 580¢137¢ 740:1.18™ 700:093° 713064 6.13¢136 620:108° 607+153 5871307 5.13:13¢°

spﬁgd%ty 0004000 800085 787:L13 86005 727:088° 7.13:064% 6.60:099" 587:099 7930800 667081 633¢1057 4674135 347¢106" 3274120 300:100° 253106

- z;.sstug.n“b

Offflavor  9.00000" 8001098 8.60+07° 8534083 847:074™ 833:067™ 827:046' 793170 793:088™° 8334067™ 7674106 693167 7131607 607:144F 760¢1.18"

Freshness  9.00:0.00° 787:0.74% 787+130% 833082 753074 733072 693:070% 607:096 7874074 6530837 673096 487:09% 380:LIS" 373:070" 327:059" 293:0.70

Overall
acceptability

900000 800:0.65" 773133 8272096 753074™ 733+000% 70010767 6.13:106° 7804077 6604083 653113 473096 373096 360t083 3134064 267:098

Values are meantSD (n=15). 9=excellent, 7=good, 5=moderate/marketable, 3=poor, 1=very poor. Means with the same letter in each row are not significantly different by Duncan’s
multiple range test (p<0.05).

Table 3. Sensory evaluation of egg during storage at 20°C

Sensory Storage period (day)
evaluation 0 3 6 9 12 15 18 21 24 27
Yok color ~ 9.00:000°  807:070°  740:083°  687:1.06° 747064  7.00£1.00°  727:128°  520£174°  553:188' 493149
Albumen color  9.00:000° 807059  7.53:099°  7.53:083"  720:077  647t136'  613t160°  447:168°  320:132°  2.87:113

Yolk 900:000° 827059  747+1.19° 773088  7.73+L10°  633129°  7.67+140°  507+198  487+2.00°  4.53+1.73°
spreadability
Albumen o050 000  807:050°  T.U3064  760:074°  700:076 5731390 540:150°  287:141°  233:1187 207122
spreadability

Offflavor  9.001000"  7.67t090°  840+0.63" 827059  827+122°  7.73t1.0°  760:150°  640t1.80°  640+155  6.60£1.92°
Freshness ~ 9.00t0.00° 800053  720:0.68°  747+0.83°  707+080°  620+094°  600:1.070  367¢140°  293+133  2.87:1.06'

Overall
acceptability

900:000° 800053  7.13:064° 753083  7.00:085°  6.13:099'  593+1.10°  353+141°  280+137  2.80:1.01°

Values are meantSD (n=15). 9=excellent, 7=good, S=moderate/marketable, 3=poor, 1=very poor. Means with the same letter in each row are not significantly different by Duncan’s
multiple range test (p<0.05).
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Table 4. Sensory evaluation of egg during storage at 30°C

Storage period (day)

Semoq
evaluation 0 1 2 3 4 6 7 8 9 10 1
Yolk color  9.00:0.00° 8.40:0.74" 7.67+082° 6.73:1.10° 5.67:098% 593:128" 573+1.03% 5.13+1.30° 5.00+1.56° 340+130° 4.13+1.81" 347:173

Albumen color 9.00£0.00° 827+0.80° 733:1.05° 7.20:0.68° 5.80:1.32' 567:123 460:1.68° 600:146° 3.60:0.99° 247:074° 220:108° 253:141°

Spre;{g‘gﬂhy 9.00£0.00° 820:0.77° 7.33t123° 640+140° 5.13+125° 480108 527:096° 340:0.83 3.60:1.06° 253+0.83 2.60£091% 193+0.59"
Sp’r*el:d“;{‘;i’l‘ilty 9.00+0.00° 820:0.77° 720086 6.73t096° 5204115 493:1.16" 380+121° 507+133° 2.73+0.88" 2.00:0.53 133:049" 127+046"
Offflavor ~ 9.00£0.00° 8.730.46™ 8.00+0.85" 7.40+1.45 7.20+126™" 7.60+1.50 6.93+1.62°® 6.67+1.84 640+135% 6.07+1.98% 540+130" 633+1.29%
Freshness ~ 9.00+0.00° 8.27+059° 7.27+080° 6.13+1.06° 500076 4.800.77° 4.07+1.16 4201094 340%051° 240:0.63" 167049 153+0.57
acg;ggﬂity 9.00+0.00" 827:0.59° 7.1310.83° 6.13+1.06" 500085 4.7310.80° 393+1.10° 3931107 3.1310.74° 2.13:0.52" 1.60+051' 147+0.57

Values are meantSD (n=15). 9=excellent, 7=good, S=moderate/marketable, 3=poor, 1=very poor. Means with the same letter in each row are not significantly different by Duncan’s

multiple range test (p<0.05).
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A7 2ol whebA] S<to g Wdlele Rea HE
& 5 s FEol7] wiEd oA =& AAHAE e
A Aoz AAZ ugha Al S Wk 4lAs
S Wyote FEA R AHste] 48 sk Ao -
Aoz AlgHtT)

HUS} 7|3 =8}e) *F%%ﬁ]h 0, 10, 20 2 30°CollA 2=zt
r =0.64, r =092, r =0.96 % r =0.98% RE &% Z7lcA]
T4 FHEAE P_Oﬂgﬂi (p<001), L=7} S5 E
=2 FAAFE JERIITE o|8 g Ao HUS| S %
| Azke] Axtel A7) ARBAE 7R 7] wEe]
Ao g HoXth HUSH WHsle #54 7ax9) =2
FABAE Yepdol wel AXEE Bl FAARR
AAste] A4 st= o] AA3 Aoz FArtEt)
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Table 5. Pearson’s correlation coefficients between sensory
preference and quality characteristics of egg

Quality characteristics tempgrtgtrl?rgee (°0) coce(f);‘fce}:rt:tm(lr) sisfgrallitggact?cle
0 —0.78 ok
— k%
Weight-loss ;g 7832 ”
30 —0.99 *k
0 0.75 ok
Specific gravity 10 0.7 "
20 0.71 *
30 0.88 ok
0 0.11 NS
L 10 0.14 NS
20 —046 NS
30 —049 NS
0 0.46 NS
Yolk 10 045 NS
color 20 0.52 NS
30 0.63 *
0 0.52 *
b 10 0.68 ok
20 —001 NS
30 0.14 NS
0 —0.10 NS
L 10 0.42 NS
20 0.27 NS
30 0.65 *
0 —034 NS
Albumen 10 —051 *
color 20 025 NS
30 0.03 NS
0 —0.07 NS
b 10 044 NS
20 0.11 NS
30 0.43 NS
0 0.58 *
. 10 0.87 ok
Yolk index 0 096 »
30 0.98 ok
0 0.66 ok
. 10 0.89 ok
Albumen index ” 089 "
30 0.93 ok
0 0.64 ok
, 10 0.92 ok
Haugh unit 2 096 »
30 0.98 ok
0 —0.75 ok
10 —0.77 &
Yolk pH 20 —043 NS
30 —0.82 *
0 —0.19 NS
10 —072 ok
Albumen pH 20 —057 NS
30 —0.88 ok

#p<0.05,*p<0.01.

214 A5Z (2014)

Z}7] 7ol AE vehfo] FAH7 A RE o857
e 37 a7t g oo Aoz Aztdd

ATE FYA FEH I e AT fE = A4
011~o}71 Aot A% FHAARE AP staxt 545
2;111}. A A% 0, 10, 20 2 30°CoAlA A AePHA FER
&, U5, A, dE, 74]1—, Haugh unit(HU), pH
9 #5EA HsE AR & 24 FAEAY 354 7%
ool AHIAE —E&i‘éﬁiv}. AFeEd W FEHAR
&, ¥F, dEAS, dAS 2 HUS 7| s eke] Ak
Ae B &% A fo2Ql JadAE vepiit
(p<0.05). 53| TEARET 7| Sxete] FHAAE 0, 10,
20 2 30TollA 242 r =078, r =093, r =095 & r =09=
A g} 71 s obe] AHBA = ¢ =066, r =0.89, r =0.89
2 r =0932 % 183 HUY 713599 ABATE +
=0.64, r =0.92, r =0.96 2 r =0.98% folHow %7}
E2TE 52 AWAITE EAthp<o. 01) HhHof] Al o}
pHe 271 Zoldt A#E Yehflo] #4397 A8 = o] &
s7lolE F7F A7 283 AR AR, upeia &
E AT Ber Ve e 4dHdA S Vel

FYREE, 1F GPAF, BAS L HUS 5 A
Aol f% % AR 158 42 FAa2 Wy
Hgake Aol 4% Ao BeHdh
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