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Egg Quality in Battery Cage and Free-Range Systems :
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The main purpose of the current study was to compare quality of eggs 1) produced
from hens housed in battery cages vs. free range, 2) from young vs. old hens, and
3) tagged with the lowest vs. the highest price in a local franchised mart. The ages
of hens, at which their eggs were used for the analysis of quality, were 70 weeks
old in the experiment 1, 22 and 47 weeks old in the experiment 2, and were
unknown in the experiment 3. Eggs were analyzed for weight, albumen height,
Haugh unit, shell color, shell strength, shell thickness, shell weight, yolk color,
yolk weight, and egg white weight. In the experiment 1, significant differences
were detected between two housing systems in shell color, shell weight, yolk
color, and yolk weight (P<0.05), but not in egg weight, albumen height, Haugh
unit, shell strength, shell thickness, and egg white weight (P>0.05). Although egg
weight was slightly but not significantly higher in battery cages by 2.2 g than in
free range, yolk weight was significantly higher in battery cage (P<0.05). On the
contrary, shell color was greatly increased in free range system by 68.5%
compared with battery cage. In the experiment 2, there were significant differences
between young and old hens in egg weight, albumen height, Haugh unit, shell
strength, shell weight, yolk color and yolk weight (P<0.05). Egg weight, shell
weight, yolk color and yolk weight were increased in old hens than young hens
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while albumen height, Haugh unit, and shell strength were decreased. In the
experiment 3, egg weight, albumen height, Haugh unit, shell weight, and egg white
weight were significantly higher in the highest priced eggs than the lowest ones
(P<0.05), whereas shell strength and yolk color were lower (P<0.05) but shell
color, shell thickness and yolk weight were not different (P>0.05). So, egg
freshness was clearly higher in the highest priced ones than in the lowest (P<0.05).
Due to the limited information on raising and husbandry of laying hens whose
eggs were tested for egg quality in the current study, the present results should be
cautiously interpreted while contributing to the future study as a basis in this field.
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AFSAIAA S HEl= AREd AEd S v Xth(van, 1996; Vits et al, 2005;
Blokhuis et al., 2007; Singh et al., 2009). 2}&tA| 2] ALS el A4k &2 SHA f
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M= 3 ATkPohle and Cheng, 2009).
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B ATl 9o BE HolHsl AFRES M2t Row Slugon], eky A
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29l Zpoli= HolA] At OKP>0.05), Wzt Al W Al w7k A 2 G
Z z}o]E HYTHP<0.05) (Table 1). FZAol A 714 XS & HHEM 7
ol Ao AHSH AFgHA Q] A (267 + 0.86)° Bl WAL AFSE AFEA o] AlTH45.0 £ 2.18)
ol Al 68.5% (= 18.3 unit) B =A YERKP<0.0001), FZHAH2 AR AFSE 4FEA of A
Ao)A AHSHE atgtA Bk @4 8o AL B G FAE A ARG R HiE g AL
FoA FYHo 2 ERAR G2 et G2t FA A= ZFol7t JIATE ©]= Anderson
5(2004)2] AollA G Aol FAS} FA Alolole {FoF Abolrt vk B
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Table 1. Comparison of quality in eggs produced from hens housed in battery cage and

free range
Housing | E€8 |Albumen| Haugh | Shell | Shell | Shell | Shell | Yolk | Yolk E}%ﬁe
sysl:emf weight | height | Unit color | strength |thickness| weight | color | weight v:/Veight
(® | (mm) | (HU) | (unit) |(kgem’)| (mm) | (g) | (unit) | (g) (@
Battery 65.0+ | 6.61% 77.6+ | 267+ | 4.05£ | 036+ 9.57+ 10.1+ 16.4+ 38.3+
cage 1.44 0.46 3.98 0.86 0.23 0.01 0.24 0.15 0.46 0.95
62.8+ | 7.28+ 82.5+ | 45.0+ | 417+ | 037+ | 9.04+ 11.4+ 149+ | 36.9+
Free-range
0.92 0.38 2.73 2.18 0.19 0.01 0.20 0.24 0.19 1.32
P-value 0.103 0.138 0.163 | 0.0001 | 0.336 0.139 0.050 | 0.0001 | 0.004 0.207

* Eggs, which were produced by hens with the same age (70 weeks old) of hens between two groups, were
analyzed for quality.
* Data show mean + SEM (n=10).
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dzZhal e fojHo g Bh9Lo m(P<0.05), WA FAEA S} GEEAE FojFog o}
(P<0.05), AFSZZAACIA vs. HAF AR zhol7t AlREA TS FIA= 8llojge
& Yepdth olgjst A= AlolA] AbSHE AtdAl ] Ao s HA ARSE AFEA <]
At A P, G, Jd3plo] fo]F o2 =QkT(Singh et al, 2009)= HaLe} U X%
53] ol# g ARSFEAACIA vs. BAF A Q] Zpol= i AFSHA O] Aol & ofn|st
webx] ARSEETE A FHo 4FE vXE F8% aclolgte AS YERATE Az l
2 RAAS 22 ni/F)ol Al AkE AF AolA] ARSH AN ni/F) AHSE AT b
Ag vk A7 FAF 22 of ARSOlA ALHE Aol GEA A7) frolH o R EA
Eid 2102 Hol ASUETt A FHd S mRtks 2A& ¢ F AT (Kim et al,
2013).
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TrE I35 F715F(Skrbic et al., 2011; Silversides and Scott, 2001; Van et al., 2004;
Johnston and Gous, 2007), &% WMo Zo|7} ZAsiy welx THUEE A4S
(Silversides and Scott, 2001; Ledvinka et al., 2012)= 7|12 A7 A3}l A X]sic) ujebA
ol g Ao} 7|Ee AFARE TS, AdA e dF o] FIMEFE dFol FU1EHA
T G2be] et AR AdEE 7:].'5:?}"4'% A& AAFRT

ka2 el ol Z(Pistekova et al., 2006; Singh et al. 2009), AFS.o =
t}. Singh 5(2009)—5— %—fﬂ o] S/tErE dRHAETL woitta e, & FAAAE o
Ho| Z71eE U3l Ty} ol THP<0.05).
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Aol Blaf Bl Algto] AE7F o E4te 21S BHRATHP<0.05). °l&<
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Table 2. Comparison of quality in eggs produced from hens housed in battery cages but
different in age (22 vs. 47 weeks old)

Egg |Albumen| Haugh | Shell | Shell | Shell | Shell | Yolk | Yolk | F&8

Hens’ age | weight | height | Unit color |strength [thickness| weight | color | weight v‘:lve}ilg}elt
(@ | (mm) | (HU) | (unit) |(kg/em’)| (mm) | (2) | (unit) | (g) (@

Young hens | go 0 | gaar | 975+ | 273+ | 535+ | 043+ | 719+ | 125+ | 112+ | 347+

(22 weeks

old) 063 | 037 | 201 144 | 018 | 001 | 010 | 016 | 015 | 065
Old hens | 3\ | 7030 | 878+ | 201+ | 461+ | 043+ | 816+ | 131+ | 159+ | 35.8+
(47 weeks

old) 049 | 033 | 149 | 104 | 018 | 000 | 017 | 021 | 040 | 093

P-value 0.0001 | 0.003 | 0.000 | 0.167 | 0.004 | 0.312 | 0.0001 | 0.026 | 0.0001 | 0.190

Eggs, produced by hens with 22 and 47 weeks of age, were obtained from a local egg farm.
Data show mean+ SEM (n=11).

Table 3. Comparison of quality in eggs tagged with the lowest vs. highest price in a local

mart
Ege |Albumen| Haugh | Shell | Shell | Shell | Shell | Yolk | Yolk Ehgife
Prices weight | height | Unit color |strength |thickness| weight | color | weight v:veight

(® | (mm) | HU) | (i) |(kg/em’)| (mm) | (g) | (unit) | (g) (@

Lowest 60.9+ | 5.83+ | 75.0+& | 282+ | 535+ | 043+ | 7.19+ | 990+ | 169+ | 333+
price 0.44 0.23 1.88 1.34 0.18 0.01 0.10 0.18 0.53 0.45

Highest 64.1+ | 722+ | 854+ | 279+ | 4.61+ | 043+ | 816+ | 790+ | 16.1+ | 37.0+
price 0.57 0.36 1.49 0.88 0.18 0.00 0.17 0.31 0.36 0.38

P-value 0.0001 | 0.002 | 0.0001 | 0.427 | 0.004 | 0.312 | 0.0001 | 0.0001 | 0.107 | 0.0001

The eggs tagged with the lowest vs. highest price were purchased in a local franchised mart.
Data show mean+ SEM (n=11).
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