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ABSTRACT

Egg, is a complete food that plays a critical role in daily nutrition, irrespective of the trade vessels has been obtained. The aim of the
current paper is to compare the chemical indicators and the microbial load of eggs from two operating systems for laying hens (EU
approved battery and free range). Were taken in study 120 eggs from those two systems of rearing which 90 eggs we are making
chemical analysis of albumen, yolk, and whole egg, and 30 eggs were stored in refrigerating conditions for microbiological indicators.
Egg obtained from free range system have a slightly higher content of protein from albumen (10.36+0.12 % vs. 9.98+0.03 %) compared
with conventional system, and a higher content of lipids of yolk with 2.24%. We determined the eggshell TNGMA by rapid method
Tempo TVC and by content of egg with decimal dilutions and inoculation with Plate Count Agar. Following these determinations
TNGMA on the eggshell recorded the highest level of contamination in eggs obtained from free range system 5.01 log cfu/eggshell, and
the situation was available for TNGMA of egg contents 2.76 + 0,58 cfu/g. Rearing in freedom of laying hens (free range) caused a
qualitative improvement of dry components of both the egg components (yolk and albumen) but also the quantitative one, and eggs
obtained has a high nutritional value, but hygiene and biosecurity are very important concepts, not only on the health of laying hens, but
also in terms of consumer health, and eggs from alternative systems are high microbiological load than eggs from conventional systems.
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INTRODUCTION

Eggs represent a complete food that has a critical role in daily nutrition,
regardless of the operating system that was obtained, being one of the most
versatile food sources (Matt et al., 2009). Increased desire of today's consumers
for products produced in extensive production systems, such as free range, due to
concerns about their food safety and animal welfare has led to an expansion of
alternative operating systems laying hens (Anderson, 2009). These alternative
farming systems have become priority from 1 January 2012, when conventional
batteries were banned and replaced with approved batteries which respected
notion of welfare, but also systems that allow free range hens access to the
outside environment (Vuéemilo et al., 2010), which brings welfare pluses, but
bring and minuses in terms of food safety. Free range egg is produced in poultry
farms practicing a growing technology that birds have access to outdoor paddock
in their specific living environment, where they can show all instincts ethological
and physiological (Usturoi, 2004). Biosecurity and hygiene is particularly
important concepts, not only on the health of laying hens, and in terms of
consumer health. In alternative systems, where the birds have access to the
outside, is acumulate a significant amount of dust, particularly in the permanent
sheets with the consequence of a microbial contamination of the air. In
alternative systems have a contamination of shell eggs produced generally by
aerobic bacteria (Anderson, 2009). Messens et al. (2007) showed that the
microclimate high microbial load, increase the number of microorganisms on the
mineral shell, which leads to their penetration into the egg. In terms of quality
eggs obtained from hens kept in alternative systems specialist opinions are
divided. For example, Minelli (2007) states that eggs from the European Union
agreed systems have a lower resistance to break both the shell and components,
while Hidalgo et al., 2008 ) reported a higher weight and resistance to breakage
better than those obtained in conventional systems. In this study, the main
objective was to determine the quality of eggs from two breeding systems (EU
approved battery and free range), expressed by the results both mineral shell and
the egg contents .
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MATERIAL AND METHODS

The material studied was the 120 eggs from Lohmann Brown hens free range
system operated (batch A) and the EU approved batteries (batch B). They were
distributed 90 eggs, for chemical analysis, and 30 eggs for microbiological
analysis. Hens in both batches were fed with mixed fodder, obtained after the
same recipe, particularly, the free range system had access to the paddock for the
hall outside.

Experimental scheme research

Batches of experience
Specifications

Batch A
Lohmann Brown
Free - range EU approved batery

In hall = 9 birds/ m?

Batch B

Hybrid Used
Operated system

o
Insured surface n padock = 4 m? bird 750 cm?/birds
. 30 eggs for
Studied material 90 eggs for ohemlcal microbiological
analysis -
anaysis
Water (%)
Dry matter (%) TNGMA eggshell
.. Proteins (%)
Follow indicators Lipids (%)
Ash (%) TNGMA content

Nitrogen free extract (%)

Chemical analysis

Chemical analysis were performed on the components of edible egg (white, yolk
and mix respectively), in order to quantify values for the water content in the dry
substances; was also determined the proportion of ash, protein, fat and nitrogen
free extract on dry. For chemical analysis, mineral shell after breaking was
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remove for each egg, yolk was separated whites (60 samples), after which the
chemical composition have been established for each of the two components. The
rest of the sample (30 eggs) albumen and yolk of each egg mixture obtained in
natural proportion (mix) that were performed the same type of analysis. This
analysis were performed in accordance with applicable standards (AOAC, 1990).

Microbiological analysis

The 30 eggs were subjected to microbiological analysis,that were stored under
refrigeration (4°C, relative humidity = 90%) by determining the microbiological
indicators carried out every 7 days throughout the period of validity of 21 days.
To determine TNGMA was used decimal dilution method, which involves
weighing 10g of the product to be analyzed, the was homogenization with 90mL
sterilized diluent and titration of the sample to give the first dilution (10™ or
1/10); further decimal dilutions are carried out in succession. From each dilution
determined for each 1mL seed is distributed in the center of two Petri plates . In
order to achieve inoculated pour plate culture medium 15mL melted and cooled
to 45-50°C, then mix the inoculum with Plate Count agar, by moving forward and
backward, right, left. After the medium has solidified, the Petri dishes are placed
in thermostat, with the cover down at 30°C. After 48 hours the thermostat, are
removed and the Petri dishes are developed colonies (between 10-300 colonies).
The alternative method used to determine the mineral shell is TNGMA the
TEMPO TVC is an automatic test system using rapid analysis; Tempo allows
enumeration of mesophilic aerobic bacterial count in food after 24-48 hours.
Tempo TVC uses a vial with culture medium and a card with a system of tubes
and microtubes, whose technical principle MPN (most probable number). In

during incubation, mesophilic aerobic microorganisms present in the card reduce
the substrate in the culture medium and favors the appearance of a fluorescent
signal that is detected by the Tempo Reader.

Work-Tempo method are:

preparing dilutions ;

distribution in vials ;

inoculated medium homogeneity ;

sealing cards ;

vials enrollment data from cards and evidence;

incubation cards 22 to 24 hours at 37°C ;

reading and interpreting the results of the analysis concurrently with
the issue .
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The advantage of this method is the timeliness of the results of the TNGMA, the
total time of the analysis method being 24 hours.

RESULTS AND DISCUSSION
The results of chemical analysis

Analysis of the chemical composition of the eggs from the determinations carried
out on 90 eggs is shown in Table 1.

Table 1 The chemical composition of eggs from the two systems agreed EU (g/100 g dry weight)

. L Batch B
Egg Components  CotBCt o) Batimators Free range (n=15) Batteries (1-15)
87.883 +0.02 88.000+0.00
Water \30(/0i - 0.09 0.01
Fisher Test F=34.73 > Fogo; =13.497— ks
o X is X 12.117+0.02 12.000+0.00
ma)t/ter V% 9'63 0.09
Fisher Test F=34.73 > Fooo =13.497— ##*
X £sx 10.360+0.12 9.980+0.03
Proteins V% 1.97 0.49
Albumen Fi_sher TiSt F= 48.03 > Fo o1 =13.497— sxx
X +sx 0.0630.00 0.071+0.00
Lipids V% 23.62 19.01
Fisher Test F=2.35 < Fyos =4.195— n.s.
X £sx 0.819+0.01 0.862+0.01
Ash V% 3.02 3.29
Fisher Test F= 19.90 > Fggo1 =13.497— *xx
X 15X 0.885+0.06 1.0930.02
Nitrogen free extract V% 26.73 5.95
Fisher Test F=10.71 < Fooo1 =13.497—> %%
Water X +s X 49.447+0.01 49.237+0.24
V% 0.07 1.87
Fisher Test IE:o,77 < Foos =4.196 — n.s.
X £sX 50.553+0.01 50.763+0.24
Dry matter V% 0.06 1.81
Fisher Test ﬁ:o,77 < Foos =4.195 — n.s.
Volk Y £SX 17.449+0.00 17.190+0.00
Proteins V% 0.10 0.08
Fisher Test IE:2048_83 > Fooo1 =13.497— *xx
X +s X 30.114+0.02 29.439+0.04
Lipids V% 0.26 0.51
Fisher Test ?:235_05 > Fooo1 =13.497— #xx
e X +s X 1.801+0.01 1.783+0.00
V% 1.73 0.72
Fisher Test F=4.61 < Foo1 =7.635 — #+
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X is X 1.189+0.02 2.347+0.24
Nitrogen free extract V% 5.52 39.37

Fisher Test F= 23.45 > Fyoor =13.497— sk

X 1oy 76.614+0.01 77.031+0.01
Water X=s X

V% 0.07 0.05

Fisher Test F =501.34 > Foop =13.497— s
5 X £sx 23.386+0.01 22.969:+0.01

ry

matter V% 9'24 0.16

Fisher Test F=591.34> Foon =13.497— %

X £sx 12.953+0.01 12.517+0.01
Proteins V% 0.24 0.19

Melange FEher Tist F=1882.86 > Foou =13.497— x

X +sx 7.665+0.01 7.397+0.01
Lipids V% 0.63 0.30

Fisher Test IE=379,36 > Fogor =13.497— #%x

X £sx 0.862+0.01 0.881+0.00
Ash V% 4.04 2.10

Fisher Test IE:5,60 < Foor =7.635— xx

X +sx 1.906+0.02 2.175+0.02
Nitrogen free extract V% 4.04 3.12

Fisher Test F=102.88 > Foon =13.497— #sx

The results of analysis performed on whites of eggs from hens reared free range
system showed higher values of dry matter (12.11+0.02 vs. 12.00+0.00). If
analyzed water content feature presented a very good homogeneity (V% = 0.01 to
0.09). The chemical indicators track all results for albumen were very significant,
except lipids, where they were insignificant. Research conducted on yolk showed
that eggs from free range systems have higher values in most chemical indicators:
the lipids content of 30.11+0.02 % compared to eggs from hens exploited in
approved battery system where the value was 29.44+0.04 %, the nitrogen free
extract, was lower in eggs from alternative systems (1.18+0.02 vs. 2.34+0.24).
The analysis of mean values was observed that the amount of mix dry matter was
higher in the range 23.38+0.01 % free system compared to the conventional

system where there was 22.96+0.01 %. Interval limits were found lower than the
ranges found in other studies 23.50 % - 31.31 % (Galis et. al., 2012, Hidalgo et
al., 2008). In terms of protein content values recorded were higher than value
found in the literature, for free range system were was registered 12.95+0.01 %
and 12.51+0.01 % for the conventional system. The average values for the
quantity of ash was observed that eggs from the free range system containing
0.86+0.01 % and 0.88+0.00 % for the approved baterry system; limits set by the
literature were 0.84 % - 1.12% (Galis et al. 2012, Radu- Rusu et al. 2012).

Table 2 NTGMA Evolution of egg contents from EU approved systems (cfu /g)

Specification n Y + S)_( V%
TNGMA Batch A 5 2.150+0.18 8.35
7 days Batch B 5 1.773+0.51 28.68
Fisher Test F =2.069 <F 0.05.5.317 — n.s

TNGMA Batch A 5 2.400+£0.42 17.36
14 days Batch B 5 2.273+0.53 23.19
Fisher Test F=0228<F0.05 5317 — n.s.

TNGMA Batch A 5 2.765+0.58 21.01
21 days Batch B 5 2.298+0.21 8.97
Fisher Test F=5312<F0.05 5317 > n.s.

The results of microbiological analysis

Microbiological analysis performed in the 3 stages of the storage, showed a
higher microbial load for eggs from free range system; so that the 7 days of
storage at +4°C and relative humidity of 90% for the egg content (melange)
provided from the free range system occurred 2.15+0.18 cfu/g and at the eggs
from approved battery has 1.77+0.51ufc/g. At the end of the validity period 21
days higher values (2.76+0.58ufc/g vs 2.29+0.21 cfu/g), found in the free range
system, compared with the agreed battery one may be due to microclimate
factors, less salubrious contact spaces inside the hall and microbial load of the air
in the halls free range as confirmed by the literature (Vuéemilo et al., 2010) .
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Table 3 NTGMA evolution of the mineral shell eggs from EU agreed systems
(log cfu /eggshell)

Specification n log ufc/eggshell
NTGMA Batch A 5 4.80
7 zile Batch B 5 477
NTGMA Batch A 5 4.87
14 zile Batch B 5 4.85
NTGMA Batch A 5 5.01
21 zile Batch B 5 4,95

Regarding the bacterial contamination of mineral shell, the results show a higher
rate of microorganisms present on the shell eggs from free range system both at 7
days of storage (4.80 log cfu/shell) unlike eggs produced in cages (4. 77 log
cfu/shell) and 21 days (5.01 log cfu/shell vs 4.95 log cfu/shell). From the
analyzes carried out, the results are lower than the values recorded by De Reu K.
et al. (2006), for free range system 5.46 log cfu/shell and the approved battery
highest value 5.06 log cfu/shell.
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CONCLUSION

The results showed differences between eggs analyze chemical cues taken from
both conventional and free range systems.

Eggs obtained from free range system had a higher protein content both whites
(10.36% vs. 9.98%) and yolk (17.44% vs. 17.19%) compared with the
conventional system, a phenomenon which was due to the fact that birds reared
free range system benefited from additional sources of food.

In terms of dry matter, it has been a qualitative improvement in free range system
both for the white (12.11% vs. 12.00%).

Chemical analysis of studied eggs, for melange showed a higher rate of dry
matter, protein and fat 7.66% vs. 7.39%.

The microbiological determinations made, bacterial contamination was higher in
eggs from free range system, unlike those from EU approved batteries operation
sistem.

So if TNGMA determination of the content of eggs, free range system at the end
of the recommended stotage period (21 days) had a value of 2.76+0.58 cfu/g
versus 0.21+2.29 cfu/g registered at eggs from agreed battery.

Regarding the microbial load of the mineral shell that it is higher in eggs from
alternative systems for our free range system 5.01 log cfu/shell, unlike battery
which is 4.95 log cfu/shell.

Alternative systems of breeding offers laying hens significant advantages in
terms of animal welfare, ethological and in terms of nutritional quality of eggs,
but not in terms of hygiene and food safety .
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