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Background

The safety, nutritional value and sensorial quality of meat is related to lipid oxidation. Polyunsaturated and monounsaturated fatty acids &
oxidized to render different products, mainly volatile compounds like alkanes, aldehydes, ketones and alcohols. The concentration of aldehyde®
in particular malondialdehyde and hexanal, can be used as an indicator of the degree of oxidation and can be related to the deterioration of me?
(Jensen et al. 1998). Also, sensorial characteristics are influenced by the composition of volatile compounds (O'Neill et al. 1995). The use ?
antioxidants can reduce the degree of oxidation by increasing the stability of meat (Brandon et al. 1992, Wen et al. 1996, Jensen et al. 1997
Vitamin E is one of the most appropiate antioxidant to prevent lipid oxidation (O'Neill et al. 1995, Lauridsen et al. 1997, Ruiz et al. 19? .'
Vitamin E is accumulated in muscle tissue of broilers fed with supplemented Vitamin E. However, other antioxidants can be used to reduce lip
oxidation. B-carotene is an alternative to the use of Vitamin E (King et al. 1995), however little information is available about the effects © :
antioxidant on meat quality.

Objectives d
Evaluation of the effect of antioxidants on volatile profile of meat from broilers fed with vitamin E, B-carotene and different dietary fats (12
sunflower oil and olive oil)

Methods

Animals, dietary treatments and experiments: For each experiment, two hundred and eighty eight day-old female broiler chicks of the RosS §
were used. The chicks were fed a single diet during six weeks throughout each experiment. The antioxidant supplemented and dietary fat aie
presented in table 1, the basal diet was, in percentages: maize 50.56, soybean meal 39.58, fat 6.00, calcium carbonate 1.00, dicalcium phOSPha
2.00, salt 0.40, dl-methionine 0.16 and vitamins/minerals 0.40. In table 1 are showed the experiments and dietary treatments.

trail

Table 1. Experiments
Dietary Treatment Experiment 1 Experiment2 Experiment 3

Fat Lard Sunflower Olive oil
Vitamin E (¥) 200 200 200
B-carotene (*) 50 15 15

(*) mg/Kg of diet

was

Analytical procedure: 2 g of muscle were placed in a vessel that was closed and heated at 100 °C for 30 minutes. After the heating the vessel ited

cooled at room temperature and was coupled to a nitrogen stream flowing through the sample, the volatile were collected with a trap of graph ]
charcoal during 15 minutes. The volatile compounds were desorbed in a Retorik desorption unit (Switzerland) by applying microwave enerEA
Gas chromatography-mass spectrometry: volatiles compounds were separated in a capillary column 40 m x 180 pm and a film thickness g m
um coated with a stationary phase of 5% phenyl methylsilicone (J&W, USA), the temperature program applied was: 50°C- 2 minutes- 5°C “,“ed
270°C-2 minutes, the head pressure was 140 kPa and the carrier gas helium; the temperature of GC-MS interface was 280°C, scans were acq¥ ok
in the range 40-400 Da/e. Mass spectra were compared with the spectra of NBS library and Kovats index were used in the procedure for Pent'
identification. Statistical analysis was carried out with the Statistical Analysis System (SAS), the model included the effects of treat®

experiment and the interaction treatment - experiment.

Results and Discussion arlf’l
The most remarkable results obtained were: aldehydes and hydrocarbons were the main compounds in the volatile profiles. Hexanal and no? o)
were the aldehydes showing the highest concentrations. There was not evidence of any effect of dietary treatment (vitamin E or B-carot® ol
excepted for hexanal. However it was observed a lower content of aldehydes in the groups treated with vitamin E. The contribution of a.ICO i
and ketones to the volatile profile was not very important, only 1-octen-3-ol showed appreciable concentrations. It was observed a relatio” ing
between the TBA values (Ruiz et al. 1997) and hexanal concentrations. Vitamin E produced a low hexanal concentrations in the diets conta? gl
lard and olive oil, in the case of sunflower oil the reduction was slighter. Similar results for tallow and olive oil were reported (Lauridse? . al
1997). Olive oil experiment showed a higher content of hydrocarbons and benzaldehyde than sunflower oil and lard experiments. He of
octanal and nonanal concentrations were higher in sunflower oil and lard experiments, showing a more intense lipid oxidation. The influen®
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S:;tz?’ fat. is §howed in tablf’. 2, thefe were §igniﬁcant differences for. hexanal? hexane, styrene and hydrocarbons. Hexanal .showed a higher
[issuentr;mon.m sunflower oil expe.nmer}t, this fact cquld be related with tklme h'lgher Qercemages of poly}lnsaturated fatty. aclxds of t'he muscfle
Coﬂcen(t) l_)roxlers. fed. sunflower oil (Dlaz. and Hortds, personal communication). Table 3 shows .the‘ mﬂuenf:e of antioxidants in volatile
M Tations. Vitamin E showed a reduction on hexanal content respect to B-carotene, however not significant differences were found between
rotene and control group. Octanal and nonanal showed the same tendency, with the highest values for B-carotene treatment. These results

Sei o 1 X i . o 2 PrOan
“Med to indicate that B-carotene could act as prooxidant or did not have any protective effect over lipid oxidation.

C°“Clusion

ince Stability of meat produced from broilers fed vitamin E was improved. B-carotene did not show any antioxidant effect. Sunflower oil
feased the concentrations of aldehydes showing a higher susceptibility to lipid oxidation than olive oil.

T
Mlence of diet on selected compounds from volatile profile
i -
e hexane hexanal styrene octanal nonanal dodecene dodecane tridecane tetradecane

L a
Szrd 1.58° " 036 (2003 000 828 0.08" 0.10° 0.07° 0.15°
i“ﬂower ol 10, 72% it " 0037 V04 Gl T noa” 0.05° 0.05° 0.15°
mz& 0.67° 022" 020" 002 005 023 037" 0.16"  0.43°
€S in columns with different superscripts are significantly different (P>0.05)

T,
?ble 3. Influence of antioxidants on selected compounds from volatile profile

D

4 hexane hexanal styrene octanal nonanal dodecene dodecane tridecane tetradecane
0

‘i)“‘“?l 090  045® 009 005 008 0.2 0.18 0.09 0.30
\éﬁmmE 1.00 0.28 0.08 0.05 0.07 0.07 0.12 0.07 0.17
Va]am?ene 1.07 0.56" 0.09 0.16 0.23 0.15 0.22 0.13 0.26

Ues in columns with different superscripts are significantly different (P>0.05)
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