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Abstract 

 

The main goal of the study was to evaluate the fatty acid (FA) profile of lipids separated from chicken 

meat by various methods, as well as the evaluation of the influence of growing/processing conditions on 

this profile. Non-thermal / mechanical separation and moderate temperature and pressure extraction 

techniques have been used for the separation of lipid fractions from breast and thigh chicken meat. Meat 

samples were collected from farm and household poultry. The FA profile was determined by gas 

chromatography-mass spectrometry (GC-MS) of the derivatized lipid fractions to the corresponding fatty 

acid methyl esters. It was emphasized that monounsaturated fatty acids are the most important in chicken 

lipid fractions, oleic acid (as methyl ester) being in a relative concentration of 19.7-33.2%. Thermal 

processing affects the composition of the lipid profile of poultry meat, both on the main fatty acids and 

degradation compounds. Hexanal and some trans isomers of the essential fatty acids have been identified 

in processed poultry meat, but at relatively low content. 
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1. Introduction 

Poultry production for meat and/or eggs has 

continuously increased in the European Union, from 

13,000 thousand tons in 2011 to 16,200 thousand 

tons in 2019, according to data from the European 

Commission [1]. The data are for chicken, turkey 

and duck, but the highest increase was observed for 

duck (over 15% in 2018, compared to 2017). During 

the same period, chicken production for meat 

increased by 2.4%. On the other hand, the 

production price has decreased in the last year at EU 

level by 1.2%, reaching ~189 Euro/100 kg chicken 

carcass [1]. In comparison, the average price in the 

United States was 178.5 Euro/100 kg during this 

period, and in Brazil, a major exporter in this 

market, only 110.5 Euro/100 kg. 

In Romania, chicken production increased 

progressively between 2017 and 2019 [1]. If in 2017 

the productivity was 398 thousand tons, in 2018 and 

2019 it increased to 428 thousand, respectively 445 

thousand tons, which represents an increase of 7.5% 

for 2018/2017 and 4.0% for 2019/2018 [1]. The 

highest productivity in the EU was observed in 

Poland (2508 thousand, 2582 thousand and 2700 

thousand tons in the period 2017-2019, with an 

increase of 4.6% over 2019/2018). On the other 

hand, the most important increase for two 

consecutive years was observed for Hungary 

(11.2% for 2018/2017), respectively Hungary and 

Ireland, with an increase for 2019/2018 of 6.4% and 

5.5%, respectively [1]. A decrease in productivity 

for 2018/2017 was found only in Italy (-3.0%) and 

Sweden (-1.6%), and in 2019/2018 only for 

Slovenia (-0.8%). Meanwhile, meat production 

across the EU had a similar increase, this being 

2.1% for 2019/2018, with the highest increase for 

Estonia (13.6%), respectively Malta, Slovakia and 

Denmark with 11.0% each. Romania ranked sixth in 

this respect, with an increase in chicken productivity 
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of 9.1% [1]. A significant decrease was observed for 

Belgium (-6.5%) and France (-5.5%). Imports into 

the EU were mainly from Thailand, Brazil and 

Ukraine, in proportions of 38.3, 37.2 and 15.2% in 

2018, respectively 38.2, 36.7 and 14.6% in 2019. 

Regarding EU chicken exports to other countries, 

the largest in the last two years being to the 

Philippines, Ghana, Ukraine and South Africa 

(9.5/10%, 9.3/9.8% and 10/8.6% for 2018/2019). 

However, exports from the EU exceeded imports, 

by a significant percentage of over 100% (EU 

exports in 2018 of 1779 thousand tons, respectively 

imports of only 813 thousand tons in the same 

period) [1]. 

Poultry lipids are mixtures of various hydrophobic 

compounds from the class of fatty acids, mainly 

triglycerides of these fatty acids, but also mono- and 

diglycerides, respectively free fatty acids [2-4]. In 

addition, lipid fractions may contain other 

hydrophobic compounds, but in much lower 

concentrations (e.g., tocopherols, sterols, etc.). 

Separation of the lipid fraction from poultry can be 

done by several methods, each with its advantages 

and disadvantages. The unprocessed lipid fraction 

can be separated manually or mechanically from the 

portion in which it is found in larger quantities, but 

the separation yield is relatively low. On the other 

hand, the separation of the lipid fraction in this way 

does not affect its chemical composition (lipid 

profile), and the degradation of the compounds of 

interest can be minimized [5, 6]. 

Methods of efficiently obtaining the lipid fraction 

from poultry meat involve separation by extractive 

methods. One can use the less expensive method of 

separation by heating in water-pressing, which does 

not last long and which also allows the selection of 

the extraction temperature [7-9]. The lipid fraction 

can be separated with very good yields, but there is 

the disadvantage of higher temperature and 

degradation caused by the presence of water [10-

17]. If repeated solid-liquid extraction methods are 

required that needs hydrophobic solvents (e.g., 

hexane, petroleum ether), efficient extraction can be 

performed but the disadvantages are several: high 

extraction temperature (extraction at the boiling 

points of the solvents), the use of relatively toxic 

organic solvents, which must be completely 

removed by distillation and requires another step at 

high temperature, and the cost of the process is 

much higher [18, 19]. However, the extraction 

methods are appropriate for an accurate 

determination of lipids in meat samples. 

The aim of the present study was to evaluate the 

lipid profile of processed chicken meat by various 

methods, as well as to identify possible degradation 

compounds that may occur in these processing 

conditions. 

2. Materials and method 

2.1. Materials 

The poultry samples required for the separation of 

the lipid fraction, used in the present study, were 

selected from the western part of the country, for 

poultry raised on farms or in private households. 

The samples were coded as follows: “K-F” – 

chickens raised in intensive regime (46°9′28″ N, 

23°38′2″ E), Gallus gallus domesticus L., “K-H” – 

chickens raised in the household (46°22′46″ N, 

23°16′47″ E), Gallus gallus domesticus L., 

“Bst_UnPr/Pr” – intensively raised chicken breast 

(46°35'56" N, 26°54'23" E), sample unprocessed or 

thermally processed, Gallus gallus domesticus L. 

and “Thg_UnPr/Pr” – intensively raised chicken 

thighs (46°35'56" N, 26°54'23" E), thermally 

processed sample, Gallus gallus domesticus L. 

2.2. Separation of the lipid fraction 

The lipid fractions from the chicken samples were 

mechanically separated (unprocessed) or obtained 

by the heat pressing method (processed) using a 6L 

volume aluminum pressure vessel (Tefal Classic 6L, 

Rumilly, Haute-Savoie, France). The samples were 

cut into medium pieces of 50-150 cm (with skin and 

bones) and mixed with distilled water in a ratio of 

1:4. Samples of 0.37-1.3 kg were used for lipid 

extraction. The extraction time was one hour at 

~0.15 MPa at boiling temperature. The cooled 

liquid part was decanted and the boiled meat was 

pressed by hand to remove all the liquid. The liquid 

layer was centrifuged at ~3200 rpm and room 

temperature for 15 minutes using a Heraeus AG 

centrifuge (Hanau, Germany). The layers were 

cooled to 4 °C to solidify the lipid layer, which was 

separated and stored in the refrigerator until further 

analysis. 

2.3. Transesterification of glycerides to the fatty 

acid methyl esters 

Transesterification (derivatization) of glycerides to 

the fatty acid methyl esters (FAME) was performed 

in a 100 mL round-bottomed flask with reflux 

condenser, in which ~100 mg of sample, 5 mL of 

methanol · BF3 solution (20% BF3, Lewis acid), 

refluxed in a water bath for 30 minutes, then 5 mL 
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of hexane were introduced and reflux was continued 

for another 30 minutes. The mixture was treated 

with 15 mL of saturated NaCl solution, stirred 

vigorously for 15 seconds, then the flask was made 

up with the same sodium chloride solution until the 

organic layer separated in the neck of the flask, 

from where it was separated and dried over 

anhydrous Na2SO4. 

2.4. Gas chromatography – mass spectrometry (GC-

MS) 

The determination of the fatty acid profile of the 

chicken lipid fractions was performed using a 

Hewlett Packard 6890 Series GC, coupled with the 

Hewlett Packard 5973 Mass Selective Detector. The 

analysis conditions for gas chromatograph were: 

Zebron 5-MS capillary column (length 30 m, inner 

diameter 0.25 mm, film thickness 0.25 μm), 

temperature program 50 °C - 300 °C, heating rate 6 

°C/min, injector and detector temperature 300 °C, 

carrier gas (mobile phase): Helium, injection 

volume 2 μL, solvent delay 4 min. For the mass 

spectrometer the conditions were: energy EI 70 eV, 

temperature source 150 °C, scanning range 50-300 

amu, scanning speed 1 s-1. The MS identification 

was performed by comparison the experimental MS 

with the spectra from the 2011 NIST database, and 

the relative percentage concentrations resulted from 

the ratio between the area of the GC peak for a 

given compound and the sum of the areas of all the 

peaks of the separated compounds. The analyzes 

were performed in duplicate and average values 

have been discussed (RSD < 5%). 

3. Results and discussion 

In the studies performed, the method that offers the 

most advantages was used, namely the separation of 

the lipid fraction by heating in water-pressing, 

followed by the separation of the lipid layer at low 

temperature and drying (removal of water traces) on 

absorbent material. The degradation of labile 

compounds in the class of fatty acid glycerides, 

especially polyunsaturated ones, was thus 

minimized. For comparison, non-processing 

mechanical separation of the lipid fraction 

(unprocessed samples) was also used, which were 

evaluated in terms of lipid profile. 

The separation yields of the lipid fraction from 

chicken meat generally varied in the range of 1.61-

5.13%, without a highlight depending on the mode 

of growth or processing. 

 

3.1. Lipid profile of meat separated from farm and 

household poultry 

For the lipid fraction separated from the “K-F” 

samples, the values for the most concentrated acids 

were close (25.1% for linoleic acid and 24.9% for 

oleic acid), while palmitic acid was identified at a 

concentration of 19.9% (Figure 1a and Table 1). A 

fairly high concentration was also observed for 

palmitoleic acid (7.1%), while stearic acid showed a 

concentration of only 5%. The degradation 

compounds were in this case at much lower 

concentration values, the most important being the 

hexanal (0.04%). The percentage of 

monounsaturated fatty acids was highest (35%), 

while saturated and polyunsaturated fatty acids were 

identified at relatively close concentrations (26.3% 

and 27%, respectively). Of these, omega-6 and 

omega-9 fatty acids were the most important (Table 

1). 
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(b) 

Figure 1. Gas chromatograms from GC-MS analysis for 

derivatized lipid fraction, separated from intensively 

reared chicken, code “K-F” (a), and chicken reared in the 

household, code “K-H” (b) 
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Similar results were obtained in the case of samples 

of separate lipid fractions from chicken raised in 

private households (code "K-H"). GC-MS analysis 

for derivatized samples of these lipid fractions 

(Figure 1b and Table 1) indicated high 

concentrations of oleic acid (33.23%).  

The next, in order of concentration, was palmitic 

acid (21.44%) and only the third in this list was 

identified linolenic acid (16.87%). In addition, 

palmitoleic acid, a monounsaturated acid, was much 

more concentrated in these samples (6.32%). Stearic 

acid was identified in concentrations of ~4.7%, and 

myristic acid at 3.09%. Other saturated acids 

identified at concentrations below 1% were 

caprylic, capric, lauric, pentadecanoic and margaric 

acids. Among the mono- and polyunsaturated acids, 

also in concentrations below 1.9%, myristoleic, 

vaccenic, arachidonic and 11-eicosenoic acids were 

identified (Table 1). Also, some degradation 

compounds of the aldehyde class were identified, 

but at very low concentrations (hexanal or malon-

dialdehyde, especially in the "K-F" samples). 

 

 

Table 1. Lipid profile of the derivatized sample of the farm and household chicken meat (codes “K-F” and “K-H”), as 

well as unprocessed and processed breast and thigh chicken meat (codes “Bst_UnPr”, “Thg_UnPr”, “Bst_Pr” and 

“Thg_Pr”). MS identification, retention indices (RI) and the relative concentration of the corresponding fatty acid 

methyl esters (RSD < 5% for duplicate analysis) have been presented. SFA, MUFA and PUFA stand for saturated, 

monounsaturated and polyunsaturated fatty acid, respectively. Omega-3, -6, and -9 stand for the corresponding omega-

FAs 

 

 MS Identification RI K-F K-H Bst_UnPr Thg_UnPr Bst_Pr Thg_Pr 

Hexanal, dimethyl acetal 975 0.04 0.02 - 0.01 0.03 0.02 

Malonaldehyde, bis(dimethyl 

acetal) 

1025 0.03 - - 0.01 - 0.01 

Caprylic acid, methyl ester 1125 0.02 0.05 0.02 - 0.03 0.02 

Nonanal, dimethyl acetal 1278 0.02 - 0.01 0.01 0.01 0.01 

Capric acid, methyl ester 1326 0.03 0.32 0.03 0.03 0.04 0.03 

Lauric acid, methyl ester 1525 0.05 0.8 0.05 0.04 0.06 0.05 

Azelaic acid, dimethyl ester 1546 0.01 - 0.01 - - - 

Myristoleic acid, methyl ester 1714 0.31 0.58 0.29 0.25 0.33 0.32 

Myristic acid, methyl ester 1728 0.82 3.09 0.77 0.69 0.98 0.84 

Pentadecanoic acid, methyl ester 1830 0.11 0.44 0.08 0.07 0.12 0.1 

7,10-Hexadecadienoic acid, 

methyl ester 

1895 0.28 0.34 0.23 0.17 0.3 0.27 

Palmitoleic acid, methyl ester 1912 7.09 6.32 5.66 4.96 6.88 6.73 

Palmitic acid, methyl ester 1940 19.9 21.44 17.81 17.62 20.99 19.2 

9,12-Hexadecadienoic acid, 

methyl ester 

1992 1.39 0.08 2.37 0.3 0.08 - 

Margaric acid, methyl ester 2029 0.13 0.26 - - 0.16 0.16 

Linoleic acid, methyl ester 2103 25.14 16.87 16.26 14.41 24.16 19.39 

Oleic acid, methyl ester 2113 24.91 33.23 21.45 19.66 21.93 23.09 

trans-Vaccenic acid, methyl ester 

/ Elaidic acid, methyl ester 

2114 1.61 1.86 1.26 1.26 1.01 1.4 

Stearic acid, methyl ester 2129 5.03 4.7 3.99 4.41 5.28 4.22 

Arachidonic acid, methyl ester 2236 0.25 0.12 0.33 0.79 0.43 0.61 

cis-11-Eicosenoic acid, methyl 

ester 

2276 0.61 0.42 0.54 - 0.36 0.52 

Other compounds  12.22 9.12 28.84 35.31 16.82 23.01 

        

SFA  26.34 31.19 23.09 23.65 28.09 25.24 

MUFA  35 43.89 29.59 26.39 30.83 32.41 

PUFA  26.99 17.78 16.69 14.58 24.65 19.84 

omega-3  0.04 0.04 0.03 0.03 0.03 0.03 

omega-6  25.48 17.46 16.67 14.58 24.63 19.83 

omega-9  27.13 35.49 23.25 20.92 23.3 25.01 
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3.2. Lipid profile of unprocessed and processed 

poultry meat 

In order to evaluate the influence of the conditions 

of separation of lipid fractions, samples of lipid 

fractions from chicken meat (chest - “breast” and 

pulp - “thigh”) were studied, for which the 

separation was done mechanically, without any 

thermal processing (code “UnPr”), respectively by 

the pressing-heating method (code “Pr”). 

Analysis of the fatty acid profile for the lipid 

fractions separated from the same source, but by the 

different methods mentioned above, indicated both 

differences in fatty acid composition, but especially 

for the presence and concentration of degradation 

compounds (Figures 2a-2d, 3a-3h and Table 1). 

Thus, for the samples not subjected to thermal 

processing (but derivatized by the transesterification 

method), the most concentrated acid was oleic acid 

(21.5% in the chicken breast sample, respectively 

19.7% for the chicken pulp sample). The 

concentrations of palmitic and linoleic acids were 

close, in the case of the “Bst_UnPr” chicken breast 

sample they were 17.8% and 16.3%, and in the case 

of the “Thg_UnPr” chicken leg sample of 17.6% 

and 14.4% (Table 1). Palmitoleic acid (5.7% and 

5%, respectively), as well as myristoleic, myristic, 

vaccenic/elaidic, arachidonic and 11-eicosenoic 

acids were also identified by GC-MS, at 

concentrations below 5.7%. It is worth noting the 

almost total lack of aldehydes characteristic of the 

degradation of fatty acid glycerides, namely hexanal 

and malon-dialdehyde. In the case of the 

“Bst_UnPr” sample, hexanal was not identified 

(only nonanal, but at a very low concentration of 

0.01%), while in the “Thg_UnPr” sample, hexanal 

and malon-dialdehyde were identified in 

concentrations below 0.01% (Table 1). 

The fatty acid profile is changed after processing. A 

change in relative concentrations was observed for 

both the fatty acids of interest, but especially for the 

degradation aldehydes (Figures 2a and 2b, Table 1). 

Thus, hexanal was identified at concentrations up to 

0.03% (Figures 3c-3d), but malon-dialdehyde, 

heptanal, octanal, nonanal and decanal were also 

identified. However, it is not possible to make a 

clear demarcation between unprocessed and 

processed samples, the variations in composition 

being important even for samples of the same 

species, raised and processed in the same way. 

 

5 . 0 0 1 0 . 0 0 1 5 . 0 0 2 0 . 0 0 2 5 . 0 0 3 0 . 0 0 3 5 . 0 0 4 0 . 0 0

5 0 0 0 0 0

1 0 0 0 0 0 0

1 5 0 0 0 0 0

2 0 0 0 0 0 0

2 5 0 0 0 0 0

3 0 0 0 0 0 0

3 5 0 0 0 0 0

4 0 0 0 0 0 0

4 5 0 0 0 0 0

5 0 0 0 0 0 0

5 5 0 0 0 0 0

6 0 0 0 0 0 0

6 5 0 0 0 0 0

7 0 0 0 0 0 0

7 5 0 0 0 0 0

8 0 0 0 0 0 0

8 5 0 0 0 0 0

9 0 0 0 0 0 0

9 5 0 0 0 0 0

   1 e + 0 7

1 . 0 5 e + 0 7

 1 . 1 e + 0 7

1 . 1 5 e + 0 7

T im e - - >

A b u n d a n c e

T I C :  P I E P T P U I . D \ d a t a . m s

 3 . 5 4 5 4 . 3 1 1 5 . 0 1 9 5 . 4 9 4 6 . 8 7 1 6 . 9 7 4 7 . 5 5 1 7 . 7 0 0 7 . 7 7 4 8 . 2 0 3 8 . 9 4 6 9 . 7 4 6 9 . 7 8 61 0 . 4 8 31 1 . 3 9 21 1 . 6 7 21 1 . 8 6 11 2 . 3 2 41 2 . 3 8 11 2 . 5 4 71 2 . 6 4 41 2 . 7 2 91 3 . 3 7 51 4 . 1 2 41 4 . 2 6 11 4 . 3 3 51 5 . 0 5 01 5 . 4 2 71 5 . 6 6 11 5 . 7 9 31 5 . 8 7 31 6 . 5 3 01 6 . 6 8 51 6 . 9 4 21 7 . 3 6 51 7 . 5 2 51 7 . 8 6 81 8 . 1 5 31 8 . 2 3 31 8 . 3 5 91 8 . 4 2 81 8 . 4 7 91 9 . 0 5 61 9 . 7 5 91 9 . 8 4 52 0 . 0 6 22 0 . 2 3 42 0 . 3 3 1
2 0 . 5 0 2

2 0 . 7 6 0

2 1 . 4 4 62 1 . 7 5 42 2 . 4 0 02 2 . 5 3 12 3 . 3 6 02 3 . 5 3 2
2 3 . 6 2 32 3 . 7 7 7

2 3 . 8 6 9

2 4 . 0 1 2

2 4 . 2 9 8

2 4 . 6 9 8

2 5 . 0 7 5

2 6 . 5 8 4

2 6 . 9 2 1

2 7 . 0 6 4

2 7 . 0 9 8

2 7 . 4 1 2

2 9 . 2 3 6

2 9 . 5 1 6

2 9 . 8 4 2

2 9 . 8 8 2
2 9 . 9 7 9

3 1 . 5 9 03 1 . 9 8 5

3 2 . 1 6 8

3 2 . 2 7 1

3 2 . 3 2 8

3 2 . 3 9 6

3 2 . 5 8 5

3 5 . 7 6 33 5 . 9 6 9

 
(a) 

5 .0 0 1 0 .0 0 1 5 .0 0 2 0 .0 0 2 5 .0 0 3 0 .0 0 3 5 .0 0 4 0 .0 0

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

   1 e + 0 7

 1 .1 e + 0 7

 1 .2 e + 0 7

 1 .3 e + 0 7

 1 .4 e + 0 7

 1 .5 e + 0 7

 1 .6 e + 0 7

 1 .7 e + 0 7

 1 .8 e + 0 7

 1 .9 e + 0 7

T im e -->

A b u n d a n c e

T IC :  B S T _ P R .D \ d a ta .m s

 3 .5 7 9 3 .6 6 5 4 .0 4 8 4 .6 6 5 5 .0 4 8 5 .2 3 7 5 .3 4 0 5 .4 2 0 5 .5 3 4 6 .0 0 9 6 .0 8 3 6 .1 6 3 6 .6 2 0 6 .7 5 7 6 .9 8 0 7 .1 7 5 7 .3 7 5 7 .5 9 2 7 .7 4 0 7 .7 6 9 7 .8 2 0 7 .8 8 9 8 .1 0 6 8 .2 3 8 8 .3 5 2 8 .5 2 9 8 .7 9 8 9 .0 8 9 9 .4 4 9 9 .8 2 6 9 .9 8 71 0 .0 5 51 0 .1 5 21 0 .5 3 51 1 .0 2 11 1 .1 0 11 1 .4 3 31 1 .5 6 41 1 .7 2 41 1 .8 9 61 2 .0 1 01 2 .1 7 61 2 .2 9 61 2 .3 4 11 2 .4 3 31 2 .5 3 61 2 .5 9 91 2 .6 9 61 2 .7 8 11 2 .9 2 41 3 .3 5 31 3 .6 9 01 3 .9 0 71 4 .0 2 71 4 .3 1 91 4 .7 8 21 4 .9 2 51 5 .1 2 51 5 .3 7 61 5 .8 9 11 6 .4 7 41 6 .8 3 41 7 .0 0 51 7 .4 2 21 8 .4 0 01 9 .0 8 62 0 .1 2 62 0 .2 9 72 0 .4 0 0

2 0 .5 7 2

2 0 .8 2 9

2 1 .8 5 82 2 .0 8 62 2 .2 9 22 2 .5 9 52 3 .4 3 52 3 .6 0 6
2 3 .7 0 42 3 .8 6 9

2 3 .9 8 4

2 4 .4 5 8

2 5 .0 9 3

2 5 .9 2 72 6 .5 8 42 6 .6 8 1

2 7 .1 2 7

2 7 .2 7 6

2 7 .2 9 9

2 7 .5 6 2

2 9 .3 3 3

2 9 .6 3 1

2 9 .9 5 6

3 0 .0 1 4

3 0 .3 8 53 0 .5 3 93 1 .6 1 43 1 .7 0 5

3 2 .2 7 7

3 2 .3 8 5

3 2 .4 3 7

3 2 .5 0 5

3 2 .6 8 8

3 4 .0 1 4

 
(b) 

5 . 0 0 1 0 . 0 0 1 5 . 0 0 2 0 . 0 0 2 5 . 0 0 3 0 . 0 0 3 5 . 0 0 4 0 . 0 0

5 0 0 0 0 0

1 0 0 0 0 0 0

1 5 0 0 0 0 0

2 0 0 0 0 0 0

2 5 0 0 0 0 0

3 0 0 0 0 0 0

3 5 0 0 0 0 0

4 0 0 0 0 0 0

4 5 0 0 0 0 0

5 0 0 0 0 0 0

5 5 0 0 0 0 0

6 0 0 0 0 0 0

6 5 0 0 0 0 0

7 0 0 0 0 0 0

7 5 0 0 0 0 0

8 0 0 0 0 0 0

8 5 0 0 0 0 0

9 0 0 0 0 0 0

9 5 0 0 0 0 0

   1 e + 0 7

1 . 0 5 e + 0 7

T im e - ->

A b u n d a n c e

T I C :  P U L P A _ P . D \ d a t a . m s

 3 . 5 8 1 4 . 4 1 5 4 . 5 6 4 4 . 9 3 6 5 . 0 5 0 5 . 3 1 9 5 . 5 3 0 5 . 5 7 6 5 . 9 9 3 6 . 0 6 7 6 . 1 5 9 6 . 4 3 9 6 . 6 9 0 6 . 9 1 9 7 . 0 4 5 7 . 2 3 9 7 . 5 9 3 7 . 8 2 2 8 . 2 3 3 8 . 4 8 5 8 . 5 3 1 8 . 6 7 9 9 . 8 2 81 0 . 0 1 11 0 . 3 5 41 0 . 5 3 11 1 . 4 2 31 1 . 7 2 01 1 . 9 9 41 2 . 1 2 01 2 . 3 4 31 2 . 4 2 91 2 . 5 9 41 2 . 7 8 91 4 . 0 1 71 4 . 2 9 21 4 . 7 0 91 5 . 1 3 21 5 . 6 1 81 5 . 8 9 21 6 . 6 0 11 6 . 8 2 41 6 . 9 9 5
1 9 . 0 8 7

2 0 . 3 9 6
2 0 . 5 6 2

2 0 . 8 1 9
2 1 . 8 5 9

2 2 . 5 9 12 3 . 6 8 82 3 . 8 3 7

2 3 . 9 2 8

2 4 . 3 5 1

2 4 . 7 3 4
2 5 . 0 7 1

2 6 . 5 8 0

2 6 . 9 7 4

2 7 . 1 1 2

2 7 . 1 5 7

2 7 . 4 7 7

2 8 . 6 3 82 9 . 3 1 2

2 9 . 6 0 4

2 9 . 9 2 4

3 0 . 5 3 5
3 1 . 6 8 4

3 2 . 2 5 6

3 2 . 3 5 8

3 2 . 4 1 0

3 2 . 4 7 3
3 2 . 6 6 7

3 4 . 0 1 63 4 . 5 4 2

 
(c) 

5 .0 0 1 0 .0 0 1 5 .0 0 2 0 .0 0 2 5 .0 0 3 0 .0 0 3 5 .0 0 4 0 .0 0

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

   1 e +0 7

 1 .1 e +0 7

 1 .2 e +0 7

 1 .3 e +0 7

 1 .4 e +0 7

 1 .5 e +0 7

T ime -->

A b un d a n c e

T IC: T H G _ P R .D \ d a ta .ms

 3 .5 7 9 3 .6 5 3 4 .6 7 1 4 .9 1 6 5 .0 4 8 5 .3 2 2 5 .4 1 9 5 .5 2 8 5 .6 8 2 5 .9 9 7 6 .0 7 7 6 .7 3 4 6 .7 7 4 6 .9 0 5 7 .1 8 0 7 .5 7 4 7 .7 2 3 7 .7 6 8 7 .8 1 4 8 .2 3 1 8 .3 2 3 8 .3 8 0 9 .4 5 4 9 .6 2 0 9 .8 2 61 0 .1 6 31 0 .2 2 01 0 .5 3 51 0 .7 4 01 1 .0 9 51 1 .1 3 51 1 .3 4 61 1 .4 3 21 1 .7 1 21 2 .0 0 41 2 .4 2 71 2 .5 9 81 2 .7 8 11 3 .6 9 01 3 .8 7 81 3 .9 9 81 4 .3 1 81 5 .2 0 41 5 .8 9 01 6 .8 3 91 6 .9 9 91 7 .4 1 01 8 .4 0 51 9 .0 9 12 0 .1 2 52 0 .2 9 72 0 .3 9 4
2 0 .5 7 1

2 0 .8 2 3

2 1 .8 6 32 2 .0 8 02 2 .5 9 42 3 .4 2 92 3 .5 9 5
2 3 .6 9 72 3 .8 5 2

2 3 .9 6 0

2 4 .4 0 0

2 5 .9 0 92 6 .6 5 8

2 7 .0 3 0

2 7 .1 8 4

2 7 .2 1 8

2 7 .5 1 5

2 9 .3 2 1

2 9 .6 1 3

2 9 .9 3 9

2 9 .9 7 9
3 1 .6 0 23 1 .6 9 9

3 1 .9 7 93 2 .0 8 2

3 2 .2 7 1

3 2 .3 7 3

3 2 .4 1 9

3 2 .4 8 8
3 2 .6 7 6

3 4 .0 0 2
3 4 .5 4 5

 
(d) 

Figure 2. Gas chromatograms from GC-MS analysis for 

the derivatized lipid fraction, separated from unprocessed 

chicken breast, code “Bst_UnPr” (a), from thermally 

processed chicken breast, code “Bst_Pr” (b), from 

unprocessed chicken thigh, code “Thg_UnPr” (c), and 

from thermally processed chicken thigh, code “Thg_Pr” 

(d) 
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(mainlib) 9-Octadecenoic acid (Z)-, methyl ester
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(mainlib) Hexanal dimethyl acetal
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(e) 

(mainlib) Hexadecanoic acid, methyl ester
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(g) 

(mainlib) 9,12-Octadecadienoic acid (Z,Z)-, methyl ester

60 80 100 120 140 160 180 200 220 240 260 280 300
0

50

100

55

59

67
81

95

109

123
136 150

164
178

191 205
220

234 244

263

279

294

O

O

 
(h) 

Figure 3. Mass spectra from GC-MS analysis for the 

derivatized poultry lipid fraction, corresponding to oleic 

acid, methyl ester, (a) – experimental and (b) – from the 

NIST database, for the main degradation compound, 

hexanal (as dimethyl acetal), (c) – experimental and (d) – 

from the NIST database, as well as for one saturated fatty 

acid, palmitic acid, methyl ester, (e) – experimental and 

(f) – from the NIST database, and for an polyunsaturated 

fatty acid, linoleic acid, methyl ester, (g) – experimental 

and (h) – from the NIST database 
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4. Conclusion 

Following the studies performed on the lipid profile 

of poultry meat in correlation with the growth or 

processing environmental factors, the following 

main conclusions can be drawn: (1) various samples 

of poultry meat, selected from various areas of 

Romania, were selected, grown in intensive system 

or in private households, for which the lipid profile 

was evaluated by gas chromatography-mass 

spectrometry (GC-MS) methods; (2) the lipid 

profile of the separated fractions of chicken meat 

indicated a relatively high concentration of mono- 

and polyunsaturated fatty acids (as methyl esters), 

of which the most important were oleic and linoleic 

acids (19.7-33.2% and 14.4-25.1%, respectively); 

(3) lipids separated from chicken meat had 

important concentrations of saturated acids, 

representative being palmitic acid (17.6-21.4%), but 

also stearic acid (4-5.3%); (4) the analysis of the 

lipid profile of the chicken samples also indicated 

some degradation compounds, but at relatively low 

concentrations, especially in the case of thermally 

processed samples.  

This is the case for hexanal (such as dimethyl 

acetal) or trans isomers of unsaturated acids (e.g., 

elaidic acid). 
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