
 
 

 
Radu C. V. et. al./Scientific Papers: Animal Science and Biotechnologies, 2012, 45 (2) 

 
 
 
 

 

 448

 
 

Company Reaserches Regarding Time and Insurance of 
Shelf-Life of Carcass, Cut Pieces and Chicken Organs 

  
Carmen Viorica Radu, Elena Popescu Micloşanu 

 
University of Agricultural Sciences and Veterinary Medicine Bucharest, Faculty of Animal Sciences,  

011464- Bucharest Mărăşti 59, România 
 
 
 

 
Abstract 
The paper aims to study the shelf-life of the housing, cut up pieces and chicken organs in a company slaughterhouse 
during the summer. The hybrid is Ross 308. Quality samples, taken randomly during the production  process from 
various parts, was studied by means of specific laboratory from microbiological point of view (determination of 
Salmonella and E.coli, NTG), organoleptical and  physico-chemical  (easily hydrolyzable nitrogen and Kreiss 
reaction) during the eight days, until they exceeded the admited limits. Temperatures measured in depth of the 
products of the experiment exceeded the upper limit allowed by 3-4 degrees in the carcasse and 8-10 degrees in 
organs. In terms of NTG in the liver they started to decrease in  the  third day of storage,in the gizzard and heart, 
there is a continuing increase in values during the entire experiment. This, like the gizzard increase in nitrogen value, 
although values range, may be a consequence of high temperatures packing and refrigeration products very slow. 
Storage conditions experienced cyclical deviations from the optimum temperature due to icing phenomenon of 
evaporators. As a technical solution for evenly temperature during storage, it may be suggested purchasing a backup 
refrigerating space. From the organoleptical point of view, all products undergo changes untill the sixth day, which 
recommends the establishment of shelf-life to this day. Microbiological and physico-chemical  exceeding limits 
occurs on days seven and eight. The results, in addition to purely commercial usefulness can be considered a 
barometer of the correct application of technology to slaughter, hygienic production and the storage conditions of 
goods. 
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1. Introduction 
 
Quality and control are increasingly used terms 
today but they should be understood in the context 
in which they are used. A major objective of 
quality control is making products according to 
standards and finally to satisfy client’s demand. 
Aim of this paper is to analyze how products 
usage limit date is determined in a company. 
Products usage limit date is time dead line until 
that product may be consumed and until that 
product should preserve its quality features if 
production hygiene, storing, handling and 
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consumption recommendations were followed and 
it is established by the producer. 
 
 
2. Material and method 
 
To establish usage limit date ten samples were 
collected from each main class: class A chicken 
(with neck and claws), griller chicken, cuts 
(breast, legs, wings) and chicken organs (liver and 
gizzards with harts). Each sample was numbered 
from 1 to 10 and individually packed, closed and 
labeled and product name, processing date and 
sample number were written.  Bone temperature 
of each sample was measured before packing and 
following values were found: 7,0-8,4˚C in 
carcasses, 11,5-11,6˚C in gizzard, 11-13˚C in 
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liver, 7,8-7,5˚C in legs, 7,4 - 8˚C in breast, 7,1 -
7,3˚C in wings. Chilling and drying time for 
carcasses (including carcasses for cutting) was 92 
minutes at 0-4˚C and environmental temperature 
in cutting and packing room was 9-10˚C. Samples 
number 1 of each class were sent to the authorized 
laboratory at arrival for organoleptical 
examination and for determining microbiological 
parameters for Salmonella, E.coli and NTG and 
also physical chemical parameters (easily 
hydrolyzed nitrogen and Kreiss reaction). The 
remaining 63 samples (9 for each class) were 
stored in slaughterhouses cold store unit. 
Provisions were made to check storing 
temperature each 15 minutes. A sample from each 
class has been sent to laboratory each day. 
Scheduled daily temperatures were as follows: 
days 1-3 - 0˚C, days 4-6 - 1˚C, day 7 – 1.5˚C, day 
8 - 0˚C. Temperatures were set based on store 
loading and delivery schedule consequently based 
on staff variation ass to assure a temperature of 0 
to 4˚C. Values are shown in table 1. 

 
Table 1.Temperaturile de depozitare 

Storage day Average temperatures ( ˚C ) 
1 2.55 ( min.-0.3; max.+16.10 ) 
2 2.36 ( min.-0.2;max. + 15.7 ) 
3 2.69 ( min.-0,3;max. +16.5 ) 
4 2.81 ( min.+0.1; max. +15.6 ) 
5 2.99 ( min 0.0; max. +18.4 ) 
6 2.40 ( min. -0.7; max. +15.6 ) 
7 1.52 ( min.-1.7; max +14.4 ) 
8 2.67 ( min.-0.5; max. +14.4 ) 

 
Laboratory methods used to found product’s usage 
limit date usage limit date were as following: 
 
1) Detecting Salmonella bacterium [1] 
Criteria: checking presence or absence of 
Salmonella in meat and meat products. Salmonella 
– microorganisms forming typical colonies on 
solid selective mediums and having specifically 
biochemical and serological properties. 
Results interpretation: Salmonella presence or 
absence in the amount of sample used is shown 
(ex. absent/ present in 25 g of product). 
 
2) Counting the number of microorganisms grown 
at 30˚C [2]. 
Criteria: counting microorganisms grown on PCA 
media at 30˚C (microorganism = bacteria, yeast or 
moulds). 

A satisfying result for poultrymeat and 
poultrymeat products should have all five portions 
of the sample at ≤ 5 x 105 cfu/g.  
3) Horizontal method for counting β-
glucuronidase positive E. coli [3]. 
Criteria: counting β-glucuronidase positive E. coli 
bacteria. This is o bacteria which is forming 
typically blue colonies on culture medium (TBX), 
at temperature of 44˚C. 
For meat and meat products: 
-  a satisfying result is when all five portions of 

the sample have ≤ 50ufc/g 
- an acceptable result is when result is when 

two portions of the sample have between 50 
cfu/g and 500 cfu/g and the rest of portions 
have less than 50 cfu/g 

- an unsatisfying result is when one or more of 
observed values are higher than 500 cfu/g or 
more than 2 portions have between 50 cfu/g 
and 500 cfu/g. 
 

4) Determining easily hydrolyzed nitrogen [4]. 
Thie method is used to found the freshness of 
chilled or frozen poultrymeat to stop selling 
products that are dangerous for consumers health. 
Criteria: Nitrogen from amid groups is released by 
hydrolyze with a weak base and it is introduced in 
a quantitative and qualitative known acidic 
solution by distillation with water steam together 
with free ammoniac. Acid excess is determined by 
titration with an equivalent alkaline solution.  
Poultry meat is considered [5]: 
- fresh – containing up to 25 mg % ammoniac 
- fairly fresh – between 25 - 35 mg % 

ammoniac 
- altered – over 35 mg % ammoniac 

 
5) Method of assessing fat oxidization degree 
(Kreiss reaction). [6] 
Procedure is establishing the mean of assessing 
qualitative state of fat oxidization in poultry meat 
and organs. 
Criteria: fat is extracted from sample and treated 
with floroglucine in the presence of hydrochloric 
acid. 
Results interpretation [5]: 
♦ reaction is considered negative when liquid 
remains colorless 
♦ reaction is considered fairy positive if a pink 
color of different intensities does appear 
♦ reaction is considered positive if a violet color 
of different intensities does appear 
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3. Results and discussions 
 
Each set of samples were organoleptically 
examined at arrival in laboratory and then they 
were directed to microbiological and physical 
chemical analyses. Organoleptically [7], the 
following results were found:  

1. Chicken griller and chicken class A 
(tables 2 and 3): 

-  days 1-5: clean carcasses, with even and 
non/sticky surface, no intestine or stomach 
contain remains, elastic; smell: no foreign 
odor at carcass surface, section or depth 
- day 6: Muscle consistence : fairly low; 
smell: slightly modified at carcass surface, 
section or depth 
- day 7: carcass surface slightly slippery; 
Muscle consistence slightly low; old meat 
smell de meat at carcass surface, section and 
depth,  
- day 8: carcass surface slightly slippery; 
Muscle consistence low; old meat smell at 
carcass surface, section and depth. 
 
2. Cuts (tables 4,5,6) :  
- days 1-5 : Clean cuts, with even and 
non/slippery surface and shaped edges; breast 
muscle covered by a thin fat layer; skin color: 

yellowish white, with no noticeable blood 
spots, pink color muscle; firm and elastic 
consistence; smell: characteristic, no foreign 
odor at surface, section or depth. 
- day 6: Smell: slightly modified at surface 
and in section; consistence  slightly low 
- day 7: Surface slightly slippery; smell: old 
meat smell at surface and section;  low 
consistence    
- day 8: Surface slightly slippery; smell: old 
meat smell at surface and section; low 
consistence 
 
3. Poultry organs ( tables 7 and 8): 
- days 1-5 : Clean organs, no cuticule, no fat, 
no stomach contain or mechanical impurities 
remains; pink reddish color, product 
specifically; firm and elastic consistence; 
smell: characteristic, no foreign odor at 
surface or in section. 
- day 6: Smell: slightly modified at surface 
and in section,  
- day 7: Surface slightly slippery; smell: old 
meat smell at surface and section. 
- day 8: Surface slightly slippery; smell: old 
meat smell at surface and section. 

 
 

Table 2. Results of laboratory examination of chicken griller 

 
No. of 
sample 

 
Organoleptical 

Microbiological exams Physical chemical exams 

Salmonella NTG  E. coli Kreiss Easily 
hydrolyzed 

nitrogen 

1. appropriate abs 1.4 x 10 4 abs negative 22.44 

2 " abs 1.4 x 10 4 abs negative 22.61 

3 " abs 1.4 x 10 4 abs negative 22.67 

4 " abs 1.6 x 10 4 abs negative 22.40 

5 " abs 1.6 x 10 4 abs negative 22.54 

6 Smell easily modified; 
consistence  easily dropped 

abs 1.5 x 10 4 abs negative 22.50 

7 Smell easily modified; 
consistence  easily dropped 

abs 1.7 x 10 4 abs low positive 22.25 

8 Surface : easily sticky; smell: of 
old meat.; consistence: low 

abs 1.6 x 10 4 abs low positive 25.94 
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Table 3. Results of laboratory exams for chicken class A 

No.of 
sample 

 
Organoleptical 

Microbiological exams Physical chemical exams 

Salmonella NTG  E.coli Kreiss Easily 
hydrolyzed 

nitrogen 

1. appropriate abs 1.4 x 10 4 abs negative 20.04 

2 " abs 1.3 x 10 4 abs negative 21.25 

3 " abs 1.4 x 10 4 abs negative 21.59 

4 " abs 1.4 x 10 4 abs negative 21.03 

5 " abs 1.6 x 10 4 abs negative 21.39 

6 Smell easily modified; 
consistence  easily dropped 

abs 1.6 x 10 4 abs negative 21.43 

7 Smell easily modified; 
consistence  easily dropped 

abs 1.5 x 10 4 abs low positive 21.73 

8 Surface : easily sticky; 
smell: of old meat.; 

consistence: low 

abs 1.6 x 10 4 abs low positive 22.10 

 

 
 

Table 4. Result of laboratory exams for chicken breast  

No.of 
sample 

 
Organoleptical 

Microbiological exams Physical chemical exams 

Salmone
lla 

NTG  E.coli Kreiss Easily 
hydrolyzed 

nitrogen 

1. appropriate abs 1.3 x 10 4 abs negative 19.38 

2 " abs 1.3 x 10 4 abs negative 19.55 

3 " abs 1.4 x 10 4 abs negative 19.04 

4 " abs 1.6 x 10 4 abs negative 19.10 

5 " abs 1.7 x 10 4 abs negative 19.42 

6 Smell easily modified; 
consistence  easily dropped 

abs 1.9 x 10 4 abs negative 19.20 

7 Smell easily modified; 
consistence  easily dropped 

abs 2.1 x 10 4 abs low positive 23.80 

8 Surface : easily sticky; 
smell: of old meat.; 

consistence: low 

abs 2.5 x 10 4 abs low positive 25.50 
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Table 5.  Result of laboratory exams for chicken legs  

No.of 
sample 

 
Organoleptical 

Microbiological exams Physical chemical exams 

Salmonella NTG  E.coli Kreiss Easily 
hydrolyzed 

nitrogen 

1. appropriate abs 1.4 x 10 4 abs negative 19.55 

2 " abs 1.2 x 10 4 abs negative 20.40 

3 " abs 1.4 x 10 4 abs negative 19.55 

4 " abs 1.7 x 10 4 abs negative 19.72 

5 " abs 1.8 x 10 4 abs negative 20.20 

6 Smell easily modified; 
consistence  easily 

dropped 

abs 2.1 x 10 4 abs negative 20.44 

7 Smell easily modified; 
consistence  easily 

dropped 

abs 2.5 x 10 4 abs low positive 25.05 

8 Surface : easily sticky; 
smell: of old meat.; 

consistence: low 

abs 2.8 x 10 4 abs low positive 27.20 

 
 
 

Table 6. Result of laboratory exams for chicken wings  

No.of 
sample 

 
Organoleptical 

Microbiological exams Physical chemical exams 

Salmone
lla 

NTG  E.coli Kreiss Easily 
hydrolyzed 

nitrogen 

1. appropriate abs 1.2 x 10 4 abs negative 19.55 

2 " abs 1.3 x 10 4 abs negative 19.38 

3 " abs 1.3 x 10 4 abs negative 19.04 

4 " abs 1.5 x 10 4 abs negative 19.00 

5 " abs 1.8 x 10 4 abs negative 19.33 

6 Smell easily modified; 
consistence  easily dropped 

abs 1.9 x 10 4 abs negative 19.42 

7 Smell easily modified; 
consistence  easily dropped 

abs 2.3 x 10 4 abs low positive 20.91 

8 Surface : easily sticky; 
smell: of old meat.; 

consistence: low 

abs 2.2 x 10 4 abs low positive 21.42 
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Table 7. Result of laboratory exams for chicken liver 

No.of 
sample 

 
Organoleptical 

Microbiological exams Physical chemical exams 

Salmone
lla 

NTG E.coli Kreiss Easily hydrolyzed 
nitrogen 

1 appropriate abs 1.5 x 10 4 abs negative 20.04 

2 " abs 1.5 x 10 4 abs negative 17.68 

3 " abs 1.3 x 10 4 abs negative 17.00 

4 " abs 1.5 x 10 4 abs negative 18.00 

5 " abs 1.4 x 10 4 abs negative 18.08 

6 Smell easily modified; 
consistence  easily dropped 

abs 1.5 x 10 4 abs negative 19.74 

7 Smell easily modified; 
consistence  easily dropped 

abs 1.6 x 10 4 abs low positive 19.09 

8 Surface : easily sticky; 
smell: of old meat.; 

consistence: low 

abs 1.7 x 10 4 abs low positive 25.67 

 
Microbiologically, evolution outlook is emerging 
as following: 
- Salmonella is absent in all products, during 

whole experimental periode; 

- NTG had low variations by product and day of 
measurement but it did not exced the allowed 
limit ( variations from 1,2 x 10 4 to 2,8 x 10 4) 

- E. coli was absent in all product and and 
during whole experiment. 

 
Table 8. Result of laboratory exams for chicken gizzards and harts  

No.of 
sample 

 
Organoleptical 

Microbiological exams Physical chemical exams 

Salmone
lla 

NTG E.coli Kreiss Easily hydrolised 
nitrogen 

1 appropriate abs 1.5 x 10 4 abs negative 22.75 

2 " abs 1.7 x 10 4 abs negative 13.77 

3 " abs 1.8 x 10 4 abs negative 12.92 

4 " abs 2.0 x 10 4 abs negative 13.82 

5 " abs 2.0 x 10 4 abs negative 13.98 

6 Smell easily modified; 
consistence  easily dropped 

abs 1.9 x 10 4 abs negative 14.22 

7 Smell easily modified; 
consistence  easily dropped 

abs 2.2 x 10 4 abs low positive 23.80 

8 Surface : easily sticky; 
smell: of old meat.; 

consistence: low 

abs 2.3 x 10 4 abs low positive 23.80 

 
The picture of phisical-chemical analyses results 
might be describerd as following: 
- Kreiss reaction is negative in all products until 

day six including and from day seven of 
storage became slightly positive in following 
days  

- Easily hydrolyzed nitrogen is varying by 
product and it had a minimum value at 
gizzards and chicken harts (12.92). It is 
noticed an almost constant increase in al 
products with every storing day. Easily 
hydrolyzed nitrogen was above admitted limit 
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from day seven and eight in products chicken 
legs and chicken griller, breast and liver 
respectivelly. Easily hydrolyzed nitrogen did 
not surpass legally admitted value for the 
other samples (chicken cls. A, wings, gizzards 
and harts) until the termination of the 
experiment in day eight. 

 
 
4. Conclusions 
 
Products packing temperature might influence 
usage term date. It is known that chilling is 
considered complete when deep temperasturwe 
measured at bone is no more than 4˚C in carcasses 
and cuts and no more than 3˚C in poultry organs. 
Before packing product temperatures were above 
above maximum admited temperature in carcasses 
and in organs and cuts with 3-4 degrees and 8-10 
degrees respectivelly. This is showing an 
incompelete chilling during this process which 
might offers a favourable ground for germs 
growth. As temperature in that space was correct 
and no more than 4˚C an insufficient cooling time, 
a high sprayed water temperature, or an 
insufficient cold air coverage ofa an entire area 
(lack of temperature uniformity) might be blamed. 
Another factor which might decrease usage time 
might be storage conditions. Storehouse 
temperature monitoring system har cyclicly 
recorded deviations from omtimum temperature. 
This is steamers deicying (defrost) phenomenon 
meaning removal of white frost or even ice 
formed on metal surface of steamers. De-icying is 
needed when ice is accumulating on termiocal 
transfer surface and free air circulation area is 
reduced. In this conditions steamers efficiency in 
unaceptable low. In this case automatic de-icying 
takes about half an hour at an about 6 hours 
interval. In that moment temperature registered in 
storage area is rising at unacceptably high values 
(up to 18.4˚C). Aquiring a backup chilling device 
working alternativelly with that already in position 

night be proposed as technical solution for 
keeping a constant temperature and not cutting the 
cold chain. 
Chilling of products was complete 10 -12 hours 
atfer their package (a much too long period) and 
so all products reached nolmal temoperature only 
next day. Higher temperatures at which products 
were packed and succesive cuts of cold chain 
during storage might also affect usage term of 
products. 
Organoleptiocally all products were peresenting 
alterations from day six which offers us a clear 
sign for establishing the usage term. Admitted 
physical and chemical limits were surpassed from 
day seven and eight and this goves much clear 
signs that trial might be stoped.  
Considering all presented data we are 
recommanding that usage term should be 
established until 5 days from manufacturing date. 
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