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Abstract

The effects of rosemary and o-tocopherol, added individually or in combination, on broiler performance, thiobarbituric
acid reactive substance (TBARS), total plate count (TPC) and meat color of chicken thigh meat were investigated. Three
hundred broiler chicks divided into five groups were fed a basal diet (control) or basal diet supplemented with 5 g rosemary/
kg (T1), 10 g rosemary/kg (T2), 200 mg a-tocopherol/kg (T3), or 5 g rosemary/kg + 200 mg a-tocopherol/kg (T4) for 5
weeks. Following slaughter, chicken meat was stored at 4°C for 10 days. All treatments did not influence the performance.
Rosemary supplementation delayed lipid oxidation in thigh meat during refrigerated storage. T2 was significantly (»p<0.05)
more effective in delayed lipid oxidation compared to T1, but was inferior to T3. Samples containing a combination of anti-
oxidant had lower TBARS values than those containing the individual antioxidants, indicating a synergistic effect. TPC was
significantly increased (p<0.05) in thigh meat of all groups throughout the refrigerated storage. The T3 and control groups
showed TPC counts that did not differ from each other during the entire storage period. However, rosemary supplementation
was associated with bacterial counts that were significantly lower (p<0.05) than the control and o-tocopherol groups at day
3 of storage and thereafter. For this period, T1 presented TPC counts that were significantly higher than the T2 group
(»<0.05). At all storage times, the thigh meat of rosemary-fed chickens was redder than control (higher a*), while no differ-
ences in L* and b* values were found. A synergistic effect was obtained from the combination of rosemary with o-toco-
pherol, whereas individual use of the antioxidants significantly improved color stability compared to the control.
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Table 1. Composition of experimental diets (%)

Ingredients Starter Finisher
(1to21d) (22t035d)

Corn 59.66 63.55
Soybean meal 27.02 30.11
Wheat bran 10.00 3.50
Dicalcium phosphate 1.19 1.12
Limestone 1.40 1.07
Salt 0.40 0.40
DL-methionine 0.13 0.05
Vitamin Premix’ 0.10 0.10
Mineral Premix® 0.10 0.10
Total 100 100
Calculated Values

ME (kcal/kg) 3,100 3,100
Crude protein (%) 21.50 19.00
Methionine (%) 0.50 0.38
Lysine (%) 1.10 1.00
Ca (%) 1.00 0.90
Available P (%) 0.45 0.35

'Vitamin premix provides the following (per kg of diet): Vitamin
A, 5,500 IU; Vitamin D;, 1,100 IU; vitamin E, 10 IU; riboflavin,
4.4 mg; vitamin B,,, 12 mg; nicotimic acid, 44 mg; menadione,
1.1 mg; biotin, 0.11 mg; thiamine, 2.2 mg; ethoxyuin, 125 mg.

“Mineral premix provides the following (per kilogram of diet):
Mn, 120 mg; Zn, 100 mg; Fe, 60 mg; Cu, 10mg; Se, 0.17 mg; 1,
0.46 mg; Ca, min: 150 mg, max: 180 mg.
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Table 2. Effects of dietary rosemary and o-tocopherol supplementation on broiler performance during S wk

Items Control' T1 T2 T3 T4
Initial body weight (at 1 day, g) 40.51+ 0.15 40.52+ 0.16 40.69+ 0.18 40.51+ 0.15 40.68+ 0.13
Final body weight (at 35 days, g) 1845.93+£35.23 1840.04+ 8.43 1846.02+14.23 1848.56+18.35 1847.72425.33

Weight gain (1-35 days, g) 1805.42429.21  1799.52+40.16  1805.33+12.34  1808.05+40.12  1807.04+22.43
Feed intake (1-35 days, g) 31209651929  3135.90+59.26  3089.85+19.24  3127.93£37.68  3143.60+51.88
Feed conversion (1-35 days) 1.69+ 0.02 1.70+ 0.02 1.67+ 0.02 1.70+ 0.04 1.70+ 0.05

Means+SD. n=3.

'Conrol: basal diet, T1: basal diet with 5 g rosemary/kg, T2: basal diet with 10 g rosemary/kg, T3: basal diet with 200 mg a-tocopherol/

kg, T4: basal diet with 5 g rosemary/kg+200 mg o.-tocopherol/kg.
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Table 3. Effects of dietary rosemary and o-tocopherol supplementation on TBARS (mg MDA/Kg) in chicken thigh meat during

refrigerated storage

Storage days

Treatments'
0 3 7 10
Control 0.417+0.006% 0.447+0.002¢* 0.475+0.003" 0.539+0.008*
Tl 0.412+0.00294 0.446+0.001* 0.457+0.005"® 0.518+0.002%°
T2 0.392+0.002® 0.434+0.003<8 0.442+0.003"¢ 0.490+0.013%¢
T3 0.370+0.0064¢ 0.413+0.003¢¢ 0.451+0.002°° 0.49440.010%¢
T4 0.374+0.0069¢ 0.414+0.006°¢ 0.431+0.003"F 0.485+0.001%¢

Means+SD. n=3.

“d\Means within same row with different superscript are significantly different (p<0.05).
ACMeans within same column with different superscript are significantly different (p<0.05).
'Conrol: basal diet, T1: basal diet with 5 g rosemary/kg, T2: basal diet with 10 g rosemary/kg, T3: basal diet with 200 mg o-tocopherol/

kg, T4: basal diet with 5 g rosemary/kg+200 mg o-tocopherol/kg.

tocopherol FoJ oA, Z18]a1 2=n}2]9} a-tocopherol &
g JoATelA A 2ksE A= Aol

HIER E= AlZEt] Qe XA 9 & 3 a s
Agsto g v b Alxute] S FAATIAL, A
kel AEsE AAIAA BAAR] ME7ISE FASE
Aoz UeA AtHButtria and Diplock, 1988). 7}AR
o a-tocopherol®] 7= & %2 & Hgl E g2 =
W73, 31719 oPgAdS EIthe Bat lo(Lin
et al., 1989), HIE}Y] EE Fo3t E8& U E Fof
st =50l Hlste] ARkt 2138 oy HlgR€]
Hojrol 27KI4E 48t ¥l 27Kt skt
(Dirinck et al., 1996).

gAY e dAssigEe] Fitst a9E e
(Shahidi, 2000), ZZr}2]+= rosmarinol, rosmariquinone,
59 AHo| al(Schwarz et al.,
zﬂ-oilz 6]-201: E‘/]

rosmaridiphenol, carnosol
2001), 2=vlE)= iksl, FuE,
anp} glom, 2zuky Qole
rosemadial, genkwamin, rosmarinic acid 5= 3l
t} &} S (Perez-Fons et al., 2008), °|& A& T 2=
vlg] o] &Aakstel]l F3FQ AEES FE carnosic acid,

carnosol, rosmarinic acid 5°]2} 3} THThorsen and

carnosol, carnoic acid,

Hildebrandt, 2003). W Zo| Z=u}lg]9} o-tocopherolS
ToehH tETHET MDA Ao &0 Ei1, 2=n}e]
gogo] STl wet A Aksks AdEs o= A
7Vt Govaris et al., 2007).

S0|MET

2=vE]9} o-tocopherole T F-2 E3F Fo3 A&
o WA A 2A3 3 uwﬂﬁb Table 49} 2t}

A7A717te] Aol wEt BE AETelA FHETE
|43 57 }0}9\1‘:} A F7tel] ol tixT-ef T3= A
A7 B T FXE HYLZ a-tocopherole] FHH=
FTHAE A 5= fle Aol 1y 22ete
2 Z=ulg] 9} o-tocopherol 3 A= thERT9} o-
tocopherol 2] FHt} foJakA WSkTtH(p<0.05). Cannon
51996y HIEWR ES 37F Folaiils o vlEe A
g7zl FodS e A gskon, TR HE
Hl E 577t nAE o] =4 YERET], ol M
RNl Fofo] oJsf SFol] HAdhal FREEAET) FobA
g Eo] A7)l £ o] e R ] wiZolet
A TH(Asghar er al., 1991). Holley 5(1994)2 A7 7]
o] HYE- 4= 10° Log CFU/g nto|gl= R 119} Govaris

Table 4. Effect of dietary rosemary and o-tocopherol supplementation on total plate count (Log CFU/g) of chicken thigh meat

stored at 4°C

Storage days

Treatments"
0 7 10
Control 3.37+0.01¢ 3.93+0.064 5.34+0.16% 7.26+0.05%
Tl 3.36+0.01¢ 3.66+0.06°" 4.90+0.06°" 6.91£0.04%
T2 3.36+0.01¢ 3.58+0.07°P 4.80+0.10°P 6.83+0.13%8
T3 3.36+0.01¢ 3.94+0.04A 5.30+0.10% 7.12+0.09*
T4 3.37+0.01¢ 3.59+0.04°P 4.83+0.08°" 6.88+0.08%8

Means+SD. n=3.

“d\Means within same row with different superscript are significantly different (p<0.05).
ABMeans within same column with different superscript are significantly different (p<0.05).
'Conrol: basal diet, T1: basal diet with 5 g rosemary/kg, T2: basal diet with 10 g rosemary/kg, T3: basal diet with 200 mg a-tocopherol/

kg, T4: basal diet with 5 g rosemary/kg+200 mg a-tocopherol/kg.
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THRO F2 Aol

Sherbeck 5-(1995)2 Abol HIENR] ES Fofs)
7S QEAITIAL, S0 S E Bt o}
ERIE Fo3t =55 BAsids W &
Hoh atgho] FFEACH, §29 S THASkAL,
metmyoglobin®] S X|AA|HT} 3191 (Monahan et al.,
1992), EFHE o & #A" 92 % metmyoglobin
o] Yol E3}=Ath= RE S tH(Lanari et al., 1996).
Metmyoglobin®] 42 o-tocopherol Ho7Fo] Hold4=
2 g} 31932 (0’Sullivan, 1998), Camo (2008)= ™
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o] rgo] 2HIAE0] fofdhe FEY 40%el o]=aL, A
2 1500 90% AEHCH 34T McCarthy(2001)= 7}
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o OF
) =
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Table 5. Effect of dietary rosemary and a-tocopherol supplementation on pH of chicken thigh meat stored at 4°C

Storage days

Treatments"
0 7 10
Control 6.67+0.082 6.23+0.11°8 6.28+0.02" 6.26+0.03"
Tl 6.62+0.07° 6.4140.04%* 6.30+0.04¢ 6.16+0.04¢
T2 6.64+0.12° 6.46+0.05%* 6.31£0.07" 6.17+0.09°
T3 6.58+0.03° 6.43+0.05P* 6.28+0.03¢ 6.21+0.09°
T4 6.56+0.012 6.38+0.03" 6.27+0.04¢ 6.15+0.11¢

Means+SD. n=3.

*d\Means within same row with different superscript are significantly different (p<0.05).
*BMeans within same column with different superscript are significantly different (p<0.05).
'Conrol: basal diet, T1: basal diet with 5 g rosemary/kg, T2: basal diet with 10 g rosemary/kg, T3: basal diet with 200 mg o-tocopherol/

kg, T4: basal diet with 5 g rosemary/kg+200 mg o-tocopherol/kg.
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Table 6. Effects of dietary rosemary and o-tocopherol supplementation on meat color of chicken thigh meat during refrigerated

storage
Treatments' Storage days
0 3 7 10

L* Control 57.11£0.99° 56.30+1.02% 53.99+0.73°B 55.14+0.28%
T1 57.01£2.47° 56.57+0.46° 55.52+0.40% 55.11£0.70%
T2 58.77+0.72° 56.79+0.85° 55.98+0.464 55.04+0.28*
T3 57.96+0.44° 53.36+0.45° 55.48+0.43 53.52+0.368
T4 58.13+0.36° 55.95+0.62° 54.13+0.82°8 53.90+0.66°8

a* Control 8.60+0.08%" 8.45+0.05%¢ 7.30+£0.01B 6.00+0.08¢
Tl 8.59+0.09%8 8.44+0.03° 7.29+0.09B 6.14+0.06%°
T2 8.56+0.13%8 8.54+0.05%8 7.55+0.06°* 6.30£0.07°¢
T3 8.90+0.02*4 8.68+0.03% 7.63£0.03%4 6.94:+0.04%
T4 8.62+0.08%" 8.53+0.03%8 7.57+0.08°* 6.48+0.07°"

b* Control 8.16+0.13* 7.78+0.07* 7.58+0.37° 7.19+0.17¢
T1 8.16+0.06C 7.79£0.16® 7.64+0.34° 7.30£0.14¢
T2 8,21:+0.06C 7.73+£0.22° 7.81%0.02° 7.44+0.08¢
T3 8.5040.09** 7.93+0.07° 7.7240.10° 7.45+0.24°
T4 8.42+0.06* 7.90+0.06° 7.76£0.07° 7.48+0.22¢

Means+SD. n=3.

+d\Means within same row with different superscript are significantly different (p<0.05).

AFMeans within same column with different superscript are significantly different (p<0.05).

DConrol: basal diet, T1: basal diet with 5 g rosemary/kg, T2: basal diet with 10 g rosemary/kg, T3: basal diet with 200 mg c.-tocopherol/
kg, T4: basal diet with 5 g rosemary/kg+200 mg o-tocopherol/kg.
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