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Summary 

Eggs were sampled from commercial egg farms in NSW, QLD, VIC, SA and WA. A total of 
6300 eggs were analysed on-site for egg weight, albumen height and Haugh Units. In 
addition, a total of 18,039 eggs were analysed in the laboratory for the full range of egg shell 
quality and egg internal quality measurements. Data were compared for state of Australia, 
strain of bird and production system. In general, egg shell quality and egg internal quality 
were relatively independent of state, strain of bird and egg production system although there 
was a range of values for all parameters measured. 

 
I. INTRODUCTION 

 
The egg is the final product of the Australian Egg Industry and its internal and external 
quality is of paramount importance to the industry and the consumer. Quality Assurance 
programs are an essential feature of all egg producing establishments. The current project 
conducted egg quality testing, further to the earlier AECL study (Roberts & Ball, 2004) to 
enable the continuing development of a data base of egg internal quality and egg shell quality 
within the Australian Egg Industry. In recent years, there have been some acute problems 
with poor albumen quality. The current project specifically targeted albumen quality of 
freshly-laid eggs taken straight from the cage front. 

Australian per capita consumption of eggs (196 as at September, 2009) is about one 
third of egg consumption in the USA and Canada. Therefore, the potential exists for a 
substantial increase in egg consumption in Australia, particularly now that the AECL has 
been successful in achieving the Heart Foundation’s Tick of Approval for eggs. 

Losses of eggs owing to poor shell quality have been conservatively estimated at 
10%. For the Australian industry (13 million hens x 27 dozen eggs at a farm-gate price of 
$1.60 per dozen) each 1% loss in saleable eggs is approximately $5 million annually. 
However, losses in saleable eggs would also include the input costs (pullet, feed) associated 
with producing that egg (analysis by TA Scott, 2006). 
 

II. MATERIALS AND METHODS 
 
The project involved egg quality testing from a range of poultry establishments for the 
purposes of updating the existing AECL egg quality database. Research and industry contacts 
in most states of Australia sampled eggs, 30 per flock, directly from the cage front for 
measurement of albumen quality. A sample of 90 eggs from the same source was sent by 
courier to the University of New England where they were subjected to the full range of egg 
quality tests: shell colour, shell breaking strength and deformation, shell weight, shell 
thickness, albumen height, Haugh Units, yolk colour score. Routine sampling was conducted 
across a range of flock ages, including early, mid and late lay. Sampling was largely 
opportunistic, depending on which producers agreed to participate in the study and were  
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geographically accessible to the project sampling team. Egg internal quality was measured 
on-farm as egg weight and albumen height and Haugh Units calculated. In the laboratory, egg 
quality was measured as shell reflectivity, egg weight, deformation, breaking strength, shell 
weight (form which percentage shell was calculated), shell thickness, egg length and breadth 
(from which shape index was calculated as breadthx100/length). Data were analysed by 
ANOVA and Fisher’s protected LSD was used to distinguish differences between means. 
Significance was assumed at P < 0.05. 

 
III. RESULTS 

 
A total of 6300 eggs were analysed on-site for egg weight, albumen height and Haugh Units. 
In addition, a total of 18,039 eggs were analysed in the laboratory for the full range of egg 
shell quality and egg internal quality measurements. Eggs were collected from 210 flocks in 
total, 67 from NSW, 54 from VIC, 55 from QLD, 20 from SA, 14 from WA. Of these, 156 
flocks were cage production, 46 free range and 8 barn. Strain distribution was HyLine 114 
flocks, Isa 52, HiSex 44 flocks. Most flocks were single age and multi-age flocks were 
reported for only 29% of cage flocks. Reticulated town water was the water source for most 
of the flocks (93) followed by bore water (78) and dam (29). The method used to treat water 
coming from non-town sources was predominantly a combination of filtration and 
chlorination with some farms using reverse osmosis or iodine treatment. For cage production, 
most single age sheds had controlled ventilation and most multi-age cage flocks came from 
older style sheds with natural ventilation. Free range and barn flocks had shedding that was 
mainly naturally ventilated although some had some degree of ventilation control. Years of 
staff experience varied from less than one year to 60 years although the averages were similar 
for cage (22 yrs) and barn (23 years) which were higher than for free range (16 yrs). Most 
farms collected eggs at least daily although 17% of eggs from both cage and barn systems 
were collected only 6 days per week. The average temperature of egg storage rooms was 
14°C for all production systems but varied between 9 and 17°C. Three quarters of cage flocks 
and approximately half of all free range and barn flocks were vaccinated for infectious 
bronchitis (IB) virus only during rearing. For flocks that were revaccinated regularly during 
lay, the frequency of revaccination generally ranged between 6 and 10 weeks. Relatively few 
cage and free range flocks were reported as having shown signs of IB infection but this 
proportion was higher for barn flocks. The majority of flocks were audited regularly, most by 
AECL Egg Corp Assured (ECA). Most farms used cardboard fillers. Age at first egg was 
similar for all production systems (17.5 weeks) with peak production occurring at 27-30 
weeks of age and 90% at 44, 51 and 55 weeks of age for free range, cage and barn, 
respectively. 
 The effects of flock age were very similar to those which have been reported earlier 
(Roberts & Ball, 2004). Egg weight increased and then stabilised at between 60 and 70 
grams. Shell reflectivity increased with hen age initially but then remained relatively stable. 
Shell deformation generally decreased with hen age and shell breaking strength decreased 
with hen age. Shell weight generally increased in a manner similar to egg weight but, for 
some flocks, tended to decrease later in lay. Shell thickness was relatively stable across a 
range of hen ages. Percentage shell was relatively constant until 60 weeks of age after which 
it tended to decrease. Albumen height and Haugh Unit generally decreased with increasing 
age of the flock and were more variable for the values measured in the laboratory, owing to 
varying lengths of time elapsing between egg collection and measurement. Yolk colour 
varied between 8 and 13 and was independent of hen age (although two barn flocks from 
VIC were well below the average). 
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 There was generally no difference among states for the egg quality variables 
measured: egg weight; albumen height and Haugh Unit (both on-farm and laboratory); shell 
reflectivity (although three free range flocks from SA had significantly higher shell 
reflectivity); shell deformation; shell breaking strength; shell weight; shell thickness 
(although some individual flocks in NSW were below average); shell thickness; percentage 
shell; yolk colour. 
 The relationship between egg weight and hen age was similar for all strains.  
Albumen height measured on freshly collected eggs declined with hen age for all strains but 
was generally highest for the HyLine Brown and lowest for the HiSex birds, with Isa 
intermediate. Haugh Unit, which takes into account the size of the egg, declined with hen 
age but was more similar among strains of bird than was albumen height for freshly 
collected eggs. There was a greater variability in both albumen height and Haugh Unit 
measured in the laboratory owing to different ages of the eggs. There was considerable 
overlap among strains for shell reflectivity. Three free range flocks, two HyLine and one 
HiSex had significantly lighter shell colour. Shell breaking strength showed a considerable 
degree of overlap, but some flocks were noticeably below the average. Shell weight was 
generally highest for ISA and lowest for HyLine with HiSex intermediate. There was no 
consistent difference among strains for shell thickness and percentage shell was generally 
similar for all strains. Albumen height and Haugh Unit measured in the laboratory showed 
considerable variation because of the different amounts of time that had elapsed between the 
collection of the eggs and their analysis in the laboratory. For yolk colour, two barn flocks 
from VIC were well below the average. 
 There were no differences among production systems for egg weight; albumen 
height and Haugh Unit; shell breaking strength, shell thickness; percentage shell and yolk 
colour score. However, there were two barn flocks which had very low yolk colour score. 
Shell reflectivity was generally higher for free range flocks with several flocks well above 
average. Shell deformation was similar for all production systems. Shell weight was 
generally higher for ISA than for the other two strains. Yolk score was independent of hen 
age and production system. 
 Albumen height was higher when measured on-farm than when measured at varying 
time intervals later in the laboratory. Haugh Unit was also higher when measured on-farm 
than when measured later in the laboratory. When the loss in Haugh Units with time 
between on-farm analysis and analysis later in the laboratory are plotted on a graph, it can 
be seen that, for most flocks, there is a loss of Haugh Unit but, for other flocks, Haugh Unit 
was actually higher when measured in the laboratory. In general, the loss of Haugh Units 
was between 1 and 10 up to 15 days between analyses and between 10 and 20 for longer 
time delays between analyses. 
 

IV. DISCUSSION 
 

In general, egg shell quality and egg internal quality were relatively independent of state, 
strain of bird and egg production system although there was a range of values for all 
parameters measured. When flocks from different states were compared, several free range 
flocks from SA had lighter coloured shells, some QLD flocks had higher shell deformation 
and shell thickness and some NSW flocks were significantly below average for shell 
thickness. When the three strains of bird were compared, there were some differences.  
Albumen height of freshly measured eggs was generally highest for HyLine and lowest for 
HiSex although much of this could be explained by differing egg weights and there was less 
variation among strains for Haugh Unit. A small number of flocks, including three free 
range flocks, had lighter coloured shells. The cause of this reduced pigmentation is not 
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known athough suggestions include anaemia (Juergen Lohr, personal communication). The 
two barn flocks that had very low yolk colour appear not to have had pigment added to the 
feed. There were relatively few differences among production systems. As expected, 
albumen height and Haugh Unit measured later in the laboratory were generally lower than 
those measured directly at the cage front. However, watery whites were encountered only 
rarely and not consistently throughout a flock. This finding suggests that there is not a major 
problem with water albumen in Australian layer flocks. Comparison of these results with 
those obtained in 2003 reveal some general differences with egg weight being lower, egg 
shell colour darker, shell deformation lower and shell thickness higher in the 2009 study. 

When the results of this study are compared with those of the study published in 
2003 (Roberts & Ball, 2004), egg weight in the 2009 study is generally lower than for the 
2003 study. Egg shell colour measured in the 2009 study was generally darker (lower 
reflectivity) than for the 2003 study, with the exception of the three free range flocks, 
mentioned earlier. Shell deformation measured in the 2009 study tended to be lower than for 
the 2003 study. Shell breaking strength and shell weight were very similar for the two 
studies.  Shell thickness tended to be higher for the 2009 study. Percentage shell was very 
similar for the 2003 and 2009 studies. Albumen height measured in the laboratory in 2003 
was generally higher than that measured in the laboratory in 2009. Albumen height 
measured in the laboratory in 2003 and on-farm in 2009 was very similar for the two 
studies. Haugh Unit measured in the laboratory in 2003 was similar to that measured in the 
laboratory in 2009. Haugh Unit measured on-farm in 2009 tended to be higher than that 
measured in the laboratory in 2003. 
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