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Abstract

In this study, oxidative stability of frozen chicken breast and thigh muscle after application of feed mixtures enriched
by phytogenic additives was investigated. The 150 pieces one-day-old chicks of Cobb 500 hybrid combination were
divided into three groups: C - control group, G1 — experimental group with addition 1000 mg kg-1 Biostrong 510 +
FortiBac and G2 — experimental group with addition 1000 mg kg-1 Agolin Acid. The broiler chickens were fed
during 42 days by ad libitum. Samples of chicken breast and thigh muscle were analysed in the 1st day and after 1st,
2nd, 3rd, 4th, 5th and 6th month of frozen storage at -18 °C. During testing period we recorded positive influence of
phytogenic additives on oxidative stability of chicken meat in experimental groups (G1, G2). After 6th month of
frozen storage, we found higher malondialdehyde (MDA) values and lower oxidative stability of breast muscle in
control group (0.167 mg.kg-1) compared to experimental groups G1 (0.149 mg.kg-1) and G2 (0.145 mg.kg-1).
Similar tendency of oxidative changes as in the breast muscle was recorded in the thigh muscle. At the end of frozen
storage MDA average values of thigh muscle were higher in control group (0.181 mg.kg-1) compared to
experimental groups (G1 - 0.163 mg.kg-1 and G2 - 0.160 mg.kg-1). Based on the obtained results we can stated, that
phytogenic additives applied in chicken nutrition had positive influence of, namely on oxidation stability of fatty
substances.
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1. Introduction are commonly used to classify the vast variety of

phytogenic compounds, mainly with respect to
Phytogenic feed additives (PFA) are commonly origin and processing, such as herbs (flowering,
defined as plant-derived compounds incorporated non-woody, and non-persistent plants), spices
into diets to improve the productivity of livestock (herbs with intensive smell or taste commonly
through amelioration of feed properties, added to human food), essential oils (volatile
promotion of the animal’s  production lipophilic compounds derived by cold expression
performance, and improving quality of food or by steam or alcohol distillation), or oleoresins
derived from those animals. Although this (extract derived by non-aqueous solvents). Within
definition is driven by purpose of use, other terms phytogenic feed additives, the content of active
substance in products may vary widely, depending
on the plant part used (e.g. seeds, leaf, root, or
* Corresponding author: Marek Bobko, bark), harvesting season, and geographical origin.
marek.bobko@uniag.sk

140


mailto:marek.bobko@uniag.sk

Bobko M. et al./Scientific Papers: Animal Science and Biotechnologies, 2016, 49 (2)

The technique for processing (e.g. cold
expression, steam distillation, extraction with non-
aqueous solvents, etc.) modifies the active
substances and associated compounds within the
final product [1,2].

Currently, there is an increasing interest in using
herbs and spices in animal nutrition, in order to
replace the use of antibiotics and ionophore
anticoccidials, especially after the ban of
antibiotics feed additives within the European
Union countries in 2006 and discussions to restrict
their use outside Europe [3,4].

The nutritional properties of poultry meat are
highly valued; it is a meat with low fat content and
less saturated fatty acid than the most ruminant
tissues [5].

Lipid oxidation is a major cause of meat quality
deterioration which lowers the functional, sensory
and nutritive values of meat and neat products;
and therefore, consumer’s acceptability [6].
Oxidative stability of poultry meat is influenced
not only by bird genotype but also feeding, rearing
practices and the degree of muscle tissue damages
during preslaughter, e.g. physical damage, early
post-mortem  conditions, pH and carcass
temperature [7-9]. These factors could by
manipulated by supplementing the animal diet
with phytogenic compounds such as different
essential oils and polyphenols to improve animal
productivity and the quality of food derived from
those animals [10].

Phytogenic feed additives are often applied into
the feed mixtures, because they improve the taste
and odour of feed and subsequently, body weight
gain and feed intake are increased and feed
conversion is improved, too [11].

Antioxidant effects of plant extracts may be used
to slow or prevent the fat oxidation in food
products [12].

Application of oils and plant extracts in poultry
nutrition is important for health state of animals
and animal performance as well as for oxidative
stability of produced meat [13].

The aim of the experiment was to determine the
oxidative stability in the most valuable parts of
chicken carcasses (Cobb 500 hybrid combination)
during the frozen storage (6 months) after
application of phytogenic feed additives Biostrong
510 + FortiBac and Agolin Acid, in their diet.
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2. Materials and methods

In the experiment the 150 pieces of one-day-old
chickens of final hybrid Cobb 500 both sexes from
the poultry station Zamostie Company were used.
The chickens were divided into 3 groups (n=50):
C - control group, G1 — experimental group with
addition 1000 mg.kg™" Biostrong 510 + FortiBac
and G2 - experimental group with addition 1000
mg.kg® Agolin Acid. Experimental broiler
chickens were fed during 42 days by ad libitum
system with feed mixtures: BR1 starter feed
mixture (until the 10" day of age), BR2 growth
feed mixture (from 11" to 20™ day of age), BR3
growth feed mixture (from 21% to 35" day of age)
and BR4 final feed mixture (from 36" to 42™ day
of age). Feed mixtures were produced without
coccidiostats in powder form.

At the end of feeding (day 42") from each group
were selected 10 pieces of chicken for slaughter
analysis. Chickens were slaughtered and cut in
laboratory of the Department of animal products
evaluation and processing. To determine changes
in  lipid  degradation  (determination  of
thiobarbiturates numbers, TBA) the samples of
chickens were boned and thigh and breast muscle
packed into polyethylene bags and stored for 6
months at -18 °C.

TBA value expressed in  number of
malondialdehyde (MDA) was measured in
samples of chicken breast and thigh muscle in the
1st day and after 1st, 2nd, 3rd, 4th, 5th and 6th
month of frozen storage. TBA number was
determined according to [14]. Absorbance of
samples was measured at a wavelength of 532 nm
on UV-VIS spectrophotometer T80 (PG Limeted
Instruments, UK). Results were calculated as the
amount of MDA in 1 kg of sample.

Results of the experiment were evaluated by
statistical program SAS 9.3 with using application
Enterprise Guide 4.2. The variation-statistical
values (mean, standard deviation) were calculated
and to determine the significant difference
between groups was used variance analyse for
nonparametric testing.

3. Results and discussion

The lipids in poultry exhibit a higher degree of
unsaturation compared with red meat, because of a
relatively high content of phospholipids. The
degree of unsaturation of phospholipids in
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subcellular membranes is an important factor in
the determination of oxidative stability of meats.
The oxidative potential increases as the degree of
unsaturation of lipids in meat increases [15]. The
oxidation of lipids is influenced by the addition of
antioxidant substances. The practical application

of antioxidants can be difficult from the point of
view of hygiene and technology. It is much better
when natural antioxidants are incorporated in feed
mixes [16].

Table 1 Effect of frozen storage (-18 °C) on the concentration of MDA (mg.kg™) in breast muscle (mean +SD)

Time of Control 1. EG 2.EG

storage

Day - 1 0.108 +0.009? 0.099 +0.0072 0.100 £0.015°
Month - 1 0.119 +0.009° 0.117 +0.008° 0.117 +0.012%
Month - 2 0.127 +0.009° 0.124 +0.013% 0.123 +0.011%
Month - 3 0.137+0.015% 0.131 +0.014% 0.129 +0.018°
Month - 4 0.143 +0.006° 0.136 £0.012° 0.134+0.010
Month - 5 0.155 +0.006° 0.138 +0.006° 0.135 +0.008°
Month - 6 0.167+0.010° 0.149 +0.010° 0.145 +0.007°

Table 2 Effect of frozen storage (-18 °C) on the concentration of MDA (mg.kg™) in thigh muscle (mean +SD)

Time of Control 1EG 2EG

Storage

Day - 1 0.129 +0.013° 0.118+0.013° 0.120 +0.0047
Month - 1 0.132 +0.009° 0.127 +0.008° 0.126 +0.012°
Month - 2 0.139 +0.004° 0.136 +0.005° 0.133 +0.010°
Month - 3 0.148 +0.011° 0.142 +0.011° 0.140 +0.012°
Month - 4 0.160 +0.012° 0.145 +0.008" 0.144+0.010°
Month - 5 0.171 +0.011° 0.152 +0.008" 0.149 +0.007°
Month - 6 0.181 +0.021° 0.163 +0.010a° 0.160 +0.009°

The results of the oxidation stability determined in
breast muscle of chickens COBB 500 during 6
months storage at -18 °C are shown in Table 1.
Immediately after slaughtering and processing of
poultry samples we recorded low values of MDA.
Obtained results indicate that addition of
antioxidants had effect on reducing of oxidation
processes in meat. Process of production of meat
products causes degradation of muscle membrane
system and has a strong influence on oxidation of
intracellular fat, primary phospholipids [17].
During freeze storage of the breast muscles (6
months) were detected increased content of MDA
in comparison to the first day of storage. During
whole period of freeze storage were higher values
of MDA determined in control group compare to
experimental groups. The higher average MDA
value determined in breast muscles of broiler
chicken hybrid combination COBB 500 was in
samples of control group (0.167 mg.kg™)
compared to experimental groups E2 (0.145
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mg.kg™) and E1 (0.149 mg.kg™) after 6-month of
freezing storage. Significantly higher values of
MDA were determined in control group compare
to experimental groups from fifth month to the
end of storage. Reached results oxidation stability
breast muscle during freeze storage are in
accordance with [18,19].

Trend of thigh muscle oxidation stability of
chicken hybrid combination COBB 500 was
during 6 months of freeze storage similar than in
breast muscle. The results of the oxidation
stability determined in thigh muscle of chickens
COBB 500 during 6 months storage at -18 °C are
shown in Table 3. The higher average MDA value
determined in thigh muscles was in samples of
control group (0.181 mg.kg™") compared to
experimental groups E2 (0.164 mg.kg™) and E1
(0.163 mg.kg™) after 6-month of frozen storage.
Significantly higher values of MDA were
determined in control group compare to
experimental groups from fourth month to the end
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of storage. Higher amount of MDA in thigh
muscle compare to breast muscle is due to by
higher amount of fat occurred in thigh muscle
[20].

Reached results of oxidation stability determined

in chicken meat of hybrid combination COBB 500
after phytogenic additives addition in their diet are
in accordance with [21,22]. The possibilities of
using alternative feed supplements containing
various antioxidant active substances for poultry
which increase the oxidation stability of the meat
during its period of freeze storage are shown in
works of [23].
[24,25] state that the degradation pathways of
fatty substances play one of the main causes of
foods deterioration and unpleasant odours. This
factor is also responsible for the loss of flavour,
texture, appearance, nutritional value of food,
increases the drop losses, pigment,
polyunsaturated fatty acids, fat-soluble vitamins,
reduces the quality of meat intended for human
consumption and ultimately reduces its stability,
shelf life and safety.

4. Conclusions

Results achieved in the experiment show that the
addition of different phytogenic feed additives
(Agolin Poultry and Agolin Tannin Plus) in feed
mixture for broiler chickens had a significantly
(P<0.05) positive impact on the reduction of
oxidative processes in the breast and thigh
muscles during 6 months freeze storage at -18°C.

References

1. Windisch, W., Schedle, K., Plitzner, C, Kroismayr,
A. Use of phytogenic products as feed additives for
swine and poultry. Journal of Animal Science, 2008,
86, E140-E148.

2. Jacela, J.Y., DeRouchey, J.M., Tokach, M.D., et al.
Feed additives for swine: Fact sheets — flavors and
mold inhibitors, mycotoxin binders, and antioxidants.
Journal of Swine Health and Production, 2010, 18, 27-
32.

3. Hashemi, S.R. & Davoodi, H. Phytogenics as New
Class of Feed Additive in Poultry Industry. Journal of
Animal and Veterinary Advances, 2010, 9, 2295-2304.
4. Yitbarek, M.S. Phytogenics As Feed Additives In
Poultry Production: A Review. International Journal of
Extensive Research. 2015, 3, 49-60.

5. Staréevié, K., Krstulovi¢, L., Brozi¢, D., Mauri¢, M.,
Stojevi¢, Z., Mikulec, Z.,Bajié, M., Masek, T.
Production performance, meat composition and

143

oxidative susceptibility in broiler chicken fed with
different phenolic compounds. Journal of the Science
of Food and Agriculture, 2014, 95, 1172-1178.

6. Bou, R., Guardiola, F., Tres, A., Barroeta, A. C.,
Codony, R. Effect of dietary fish oil, -tocopheryl
acetate, and zinc supplementation on the composition
and consumer acceptability of chicken meat. Poultry
Science, 2004, 83, 282-292.

7. Morrissey, P. A., Sheehy, P. J. A., Galvin, K., Kerry,
J. P., & Buckley, D. J. Lipid stability in meat and meat
products. Meat Science, 1998, 49, S73-S86.

8. Zamora, R., & Hidalgo, F. J. Inhibition of
Proteolysis in Oxidized Lipid-Damaged Proteins.
Journal of Agricultural and Food Chemistry, 2011, 49,
6006-6011.

9.Jang, I. S., Ko, Y. H., Yang, H. Y. et al. Influence of
Essential Oil Components on Growth Performance and
the Functional Activity of the Pancreas and Small
Intestine in Broiler Chickens. Asian-Australasian
Journal of Animal Sciences, 2004, 17, 394-400.

10. Okuda, T. Systematics and health effects of
chemically distinct tannins in medicinal plants.
Phytochemistry, 2005, 66, 2012—-2031.

11. Angelovi¢ova, M., Kacaniova, M., Angelovi¢, M.,
LopaSovsky, L. Pouzitie tymianovej silice per os na
produkciu vykrmovych kuréiat. Potravinarstvo, 2010,
127-132.

12. Rababah, T. M., Hettiarachchy, N. S., Horax, R.
Total phenolics and antioxidant activities of fenugreek,
green tea, black tea, grape seed, 60 ginger, rosemary,
gotukola, and ginkgo extracts, vitamin E, and
tertbutylhydroquinone. Journal of Agricultural and
Food Chemistry, 2004, 52, 5183-5186.

13. Frankic, R., Volj¢, M., Salobir, J., Rezar, V. Use of
herbs and spices and their extracts in animal nutrition.
Acta agriculturae Slovenica, 2009, 94, 95 — 102.

14. Marcinéak, S., Popelka, P., Bystricky, P., Hussein,
K., Hudecova, K. Oxidative stability of meat and meat
products after feeding of broiler chickens with
additional amounts of vitamine E and rosemary. Maso,
2005, 7, 34-39

15. Coetzee G. J. M., Hoffman L. C. Effect of dietary
vitamin E on the performance of broilers and quality of
roiler meat during refigerated and frozen storage. South
Afr. J. Anim. Sci., 2001, 31, 161 - 175

16. Kusev J., Jantosovi¢ J., Saly, J., Kozak M. The
effect of vitamin E on the quality of fat component of
broiler chicken meat. Veterinarni Medicina. — Czech,
1996, 41, 139 - 142,

17. Bystricky P., Di¢akova Z. Animal fats in foods.
Slov. vet. Jou.,1998, 23, 1-46.

18. Ahadi, F., Chekani-Azar, S., Shahryar, H. A., Lotfi,
A., Mansoub, N. H., Bahrami, Y. Effect of Dietary
Supplementation with Fish Oil with Selenium or
Vitamin E on Oxidative Stability and Consumer
Acceptability of Broilers Meat. Global Veterinaria,
2010, 4, 216-221



Bobko M. et al./Scientific Papers: Animal Science and Biotechnologies, 2016, 49 (2)

19. Marcin¢ak, S., Popelka, P., Simkova, .,
Marcin¢akova, D., Martonova, M. Oxidative stability
of chilled chicken meat after feeding of selected plants.
Potravinarstvo, 2010, 4, 46-49

20. Botsoglou, N. A., Christaki, E., Fletouris, D. J.,
Florou-Paneri, P., Spais, A. B. The effect of dietary
oregano essential oil on lipid oxidation in raw and
cooked chicken during refrigerated storage. Meat
Science, 2002, 62, 259-265.

21. Imik, H., Atasever, M. A., Koc, M., Atasever, M.
A., Ozturan, K. Effect of dietary supplementation of
some antioxidants on growth performance, carcass
composition and breast meat characteristics in quails
reared under heat stress. Czech Journal Animal
Science, 2010, 55, 209-220.

22. Rahimi, S., Karmad Azad, S., Karimi Torshizi, M.
A. Omega-3 Enrichment of Broiler Meat by Using Two

144

Oil Seeds. Journal of Agricultural Science and
Technology, 2011, 13, 353-365.

23. Karaalp, M. Genc, N. Bay laurel (Laurus nobilis L.)
in Japanese quails feeding. 2. Fatty acid content and
oxidative stability of breast meat. Bulgarian Journal of
Agricultural Science, 2013, 19, 606-610.

24. Samouris, G. |., Bampidis, V. A., Sossidou, E.,
Zantopoulos, N. Lipid oxidation of raw and cooked
turkey breast meat during refrigerated storage. Archiv
fur Geflugelkunde, 2007, 71, 41-44.

25. Avila-Ramos, F., Pro-Martinez, A., Sosa-Montes.
E., Cuca - Garcia,. J. M., Becerril-Pérez, C., Figueroa-
Velasco, J. L., Ruiz-Feria, C. A., Hernandez-Cazares,
A. S., Narciso-Gaytan, C. Dietary supplemented and
meat-added antioxidants effect on the lipid oxidative
stability of refrigerated and frozen cooked chicken
meat. Poultry Science, 2013, 92, 243-249.



	TBA value expressed in number of malondialdehyde (MDA) was measured in samples of chicken breast and thigh muscle in the 1st day and after 1st, 2nd, 3rd, 4th, 5th and 6th month of frozen storage. TBA number was determined according to [14]. Absorbance...

