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l. INTRODUCTION

The supplementation of the diet of broiler chicken with polyphenols may be an useful approach to
positively affect both the animal’s performance, welfare and nutritional and the technological quality of the
meat [1,2]. This research was aimed at studying the effect of two different supplements, Oxilem™ (OX)
and Oxigem™ (OG), on live and slaughter performance and on the meat quality of Ross 308 broiler.

Il MATERIALS AND METHODS

A total of 105 male Ross 308 broilers were randomly allocated into three groups of 35 animals each and,
respectively, in 7 boxes each of 5 animals. The groups were fed the same basal diet supplemented with
no additive (CTR), 2 g/kg of diet dry matter (DM) of OX, or 2 g/kg of DM of OG. Both additives contained
polyphenols from Pinus taeda hydrolysed lignin, with the addition of gum rosin from Pine Tree in OG, and
were provided by Green Innovation GmbH (Innsbruck, Austria). Through the experiment, animal growth
performances were evaluated. After about 6 weeks, animals were slaughtered. Carcass yield, nutritional
(fatty acids “FA” profile, lipid oxidation analyses) and physicochemical quality (proximate composition,
colour) of breast meat or burgers made with pooled breasts were evaluated. Data were analysed by a
mixed model with repeated measures considering the fixed effects of the treatment and the random effect
of the boxes (21 in total, 7 boxes per group).

M. RESULTS AND DISCUSSION

The improvement of shelf-life is a key goal for the meat industry, as meat discolouration and peroxidation
of fatty acids and cholesterol can alter its wholesomeness and organoleptic properties [1]. However,
polyphenols additives represent an extra cost for the farmers, and their use must be supported by
improved animal growth performances or meat quality.

In the present study, average daily gain (ADG, g/kg) was affected by additives supplementation after the
first 4 weeks, with OG and OX groups that grew faster and slower, respectively, compared to CTR. The
slower growth rate of the OX group was supported by the lowest feed intake, as it was probably determined
by the phenolic compounds contained [2]. Interestingly, the same hydrolysed lignin compounds were
contained also in OG, which did not alter intake or ADG, as the content of gum rosin might have limited
their adverse effects. Indeed, pure resin acids were reported to improve the performance and health of
poultry [3]. It can also be suggested that gum rosin caused the higher crude protein content of the OG
breast (+1%) compared to OX and CTR. Moreover, carcass weight, which did not differ between OG and
C, was the lowest for OX broilers. Despite this, only the pure phenols compound (OX) determined
significant differences in breast colour and FA profile. Indeed, OX breast had higher yellowness and lower
Hue angle, as an indicator of greater redness, though not significant. Nonetheless, when the colour of
burgers was evaluated at 0 and 7 days after storage, the effect on colour was interesting, as colour stability
was improved by both additives (Table 1). Such aspects are relevant as meat raw colour is probably one
of the most important drivers that affect consumers at the point of purchase [4]. Regarding the FA profile,



OX showed greater content of Linoleic FA (C18:2 n-6, LA) and y-Linolenic (C18:3 n-6) compared to C and
OG. Supplementation of active compounds (i.e., curcumin) was previously reported to increase
polyunsaturated FA, probably because of enhanced desaturase enzyme efficiency [5]. Curcumin also
reduced lipid peroxidation [5] thanks to its antioxidant properties, which also characterised the additives
evaluated in the present study [6]. Indeed, hexanal, an oxidation product of LA, was three times lower in
OX and OG than in C burgers. Moreover, the amount of total volatile aldehydes, indicators of spoilage
aroma, and cholesterol oxidation products followed a similar pattern. Only malonaldehyde, one of the
major products of the oxidation of FA with three or more double bonds, was not significantly affected by
the diet.

Table 1. Colour parameters in burghers made with breast meat from C, OX and OG feeding regimen

CTR OX oG
0 7 SE  P-values 0 7 SE P-values 0 7 SE P-values
L 57.1 45.7 0.74 <0.001 57.4 47.2 0.74 <0.001 55.2 46.0 1.00 <0.001
a* 2.33 1.21 0.35 0.03 3.70 3.07 0.37 0.23 3.14 3.16 0.50 0.97
b* 13.2 11.3 0.42 0.003 14.2 13.6 0.63 0.50 14.0 13.8 1.05 0.92
h° 80.5 83.0 1.17 0.16 75.3 77.7 1.01 0.11 77.5 78.4 1.04 0.57
C 13.6 11.6 0.48 0.008 14.7 14.1 0.67 0.5 14.4 1425 1.12 0.94

L, Lightness; a*, Yellow index; b*, Red index; h°, hue angle (arctan(b*/a*); C, Chrome (,/a? + b?)
V. CONCLUSION

Supplementation of the broiler diet with phenolic compounds showed several promising effects. Animal
growth performances seemed particularly improved by the synergistic effect between gum rosin and
hydrolysed lignin (OG) compared to C and OX. Meat oxidation and discolouration were limited by both
additives (OG and OX), and the positive effect was particularly evident after the cold storage of the breast
burgers. Such findings are relevant and advisable results as they may support the use of such additives
to improve meat nutritional quality, shelf-life, and animal growth performance.
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