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Choosing quality indicators for quality prediction of egg in circulation
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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 comrelation 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 O,
10, 20, and 30°C.

Values are presented as meansSD (n=10).
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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 meanstSD (n=3).
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Table 1. Sensory evaluation of egg during storage at 0°C

Sensory Storage period (day)

ealuion 7 14 2 3 % ) 49 56 6 10 il 8 91 % 105
Yolk color 900:000° 807:0.88% 780:121™ 833:072° 833:049" 833:090° 787:088 733:098% 740:099% 767072 760106 7601187 760:L06° 7472052 740:04% 687106

Al:;)‘fo‘f“ 900:000° 827:070™ 833+0.70" 8530647 827:046™ 8734046 833:082 780:068% 760:0747 8004076 8.47:052° 767:08F 7730807 747:083 773:0807 7534064

Yolk

speadbiy 9004000 840063 80056 8.80£041° 833+062 S4THO6H™ 813:083 747:092™ 72741038 8274050 78713 760083 793070 78705 800:076™ 7.00+1.13

spgd%ty 9004000 8474074™ 807+088™ 880041 8474057 880041 787:074" 760:091* 767:082% 80040767 853052 72ML10° 773080% 760:074% 767:082% 767:082"

Offflavor  9.00:000" 833:064™ 8734046 887:035° 847:064"" 867:0.67™ 847050 867:045™ 840:063™ 853:066™ 8804041 840:074™ 8.13:1.19% 847:074™ 793:096° 8204056™
Freshness 900000 820+0.77" 8004093 887035 8204041 8534052 807:070° 7604083 76707 793080 8274070 720:086" 7670 747:052F 753052% 740:051"

Overall
acceptability

900000 833062 SO0LLOF™ 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, 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).

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 m % 9] % 105
Yolk color 9.00:000° 7.67:090° 7.60+145 800:0.85° 7404099™ 7274080 6874064 6475155 767072 733049 680+121% 6474155 62714080° 100107 553:L7F 553177

Al;‘f;e“ 000:000" 800:093" 8074080 833072 747:083" 7.13+083% 6801087 6401307 780:0.77 680077 667+LIIT 540¢124 480:094 380+142° 37TLIE 320:094"

Yolk

seadbiy 900:000° 8.07:070" 760¢130% 793:096° 773103 767082 687:099" 580¢137% 740¢1.18™ 700:0938 713064 6.13¢136 620¢108° 607+153 5871307 5.13:13¢°

Spﬁi:d‘ggﬁty 0004000 800085 787:L13 86005 727:088° 7.13:064% 6.60:099" 587:099 7930800 667080 633¢1057 4674135 347¢L06" 3274120 300:100° 253106

- 8.331“9,72ab

Offflavor  9.00:000" 8001098 8.60+0.7° 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" 773+133™ 8274096 753074™ 733+000% 7.00t0767 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 2 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'  6.13:160°  447:168°  320:132°  287:113

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 g0 0000  807:059°  T.U3064  T.60:074°  700:076 573139 5401500  287:141°  233:1187 207122
spreadability

Offflavor  9.0010.00"  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  3.67¢140°  293+133  2.87:1.06'

Overall
acceptability

900:000°  8.00:053  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:L10° 5.67:098% 593:128" 573+1.03% 5.13+1.30° 5.00+1.56° 340+130° 4.13+181" 347:1.73

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°

Sme: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 673t096° 520+1.15° 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 4.80:0.77 4.07+1.16° 4201094  340£051° 2.40:0.63" 167049 153+0.57
acg;ggﬂhy 9.00£0.00° 827:0.5" 7.13+0.83 6.13+106° 5.00:0.85° 4.730.80° 3.93:1.10° 393+1.10° 3.13:0.74% 213+052" 160+0.51 147052

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 5. Pearson’s correlation coefficients between sensory
preference and quality characteristics of egg

Quality characteristics tempgrtgtrl?rgee (0 coce(f);‘fce}:rtlltm(lr) sisjgrallit;'fgact?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 20 052 NS
30 0.63 *
0 0.52 *
b 10 0.68 ok
20 —0.01 NS
30 0.14 NS
0 —0.10 NS
L 10 0.42 NS
20 027 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 . 096 »
30 0.98 ok
0 0.66 ok
. 10 0.89 ok
Albumen index 0 089 »
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 x
Yolk pH 20 —043 NS
30 —0.82 *
0 —0.19 NS
10 —072 **
Albumen pH 20 —057 NS
30 —0.88 ok

#p<0.05,+*p<0.01.

214 A5Z (2014)

27] ol AHE vehlol FAH ARZ o] g3
£ 371 A77h o Bad Ao 47,

o ok
hrd =

w A7e Tl FEE L e AR #E T A

EE 453 Yot A% FAARE Akt ?ﬁﬁﬂ
Atk Ak 2% 0, 10, 20 B 30°CAA AFBPHA SEER
&, U5, A, ‘/}51“74]‘]:, ‘/}“”ﬁl—r, Haugh umt(HU), pH
2 #F5A HslE AR & 7t FAE5 #54 Vs
Tolo] JHdAE ‘ﬂ“'ébﬂ. AFRE e FEHE
&, H|Z, dSAT, AT 9 HU9 7| S 0ke] At

Ae RE 25 244 W frolZ el AaaAE Yepiith
2e3 75 Eeke] *W&%ﬁlb 0, 10,
20 2 30°CeNA 7# L =078, r =093, r =095 L r =099=
A g} 7] EEQH AAAAE 1 =066, r =0.89, r =0.89
2 r =093°. %2 18] HU9} 71SEete] AdHATE «
=0.64, r =0.92, r =0.96 & r =098% fro|Fow L7}
EETE B AWAFE EATHp<0.01). Bhde] M=o}
pHe 271 Zoldt A7E Yehllo] 437t AR = o] &
st7lole F7F A7 B a3k Ao m AR wepa &
T AFREANAN B5A 715 E9 & JHEAE vER

FUEE, v 5, ‘Jrﬂﬁl ”r”“ WA 3 HUS| Wt A
= 93 FAARRE At
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