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Abstract: Different concentrations of rosemary extract (0%, 0.02%, 0.04%, and 0.06%) were added to beef meat balls, and beef meat
balls with 0.02% butylhydroxyanisole<(BHA) were used as the control. The peroxidate value (PV), content of thiobarbituric acid reactive
substances (TBARS), color, water-holding capacity, as well as textural and sensory properties were evaluated to determine any improvement
brought about by rosemary ‘extract on lipid oxidation and quality of beef meat balls. The results showed that rosemary extract significantly
decreased PV and TBARS content,‘thus inhibiting-lipid oxidation. The a* value increased and good color was maintained. The thawing and
cooking losses declined with the use of rosemary extract, while water-holding capacity and textural properties, including hardness, springiness,
and chewiness,simproved. Beef meat balls with rosemary extract showed higher sensory values and good sensory properties. Therefore,
rosemary extract have potential applications in the inhibition of lipid oxidation during frozen storage, thus improving quality of beef meat balls.
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Table 1 Parameters for sensory evaluation of beef meat balls
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Fig.1 Effect of rosemary extract on PV of beef meat balls
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Fig.2 Effect of rosemary extract on TBARS content of beef meat
balls
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Table 2 Effect of rosemary extract on L* and a* values of beef meat balls

ikl 0d 30d 60d 90d 120d
xF A8 4E 56.35:0.63° 56.7640.19" 55.1840.12° 54.7749.65° 49.03+.23"
% 0.02% 55.7140.51°% 55.7840.58" 56.2040.63™ 55.1840.16% 52.2440.16
L £ 0.04% 56.420.26" 55.5040.22° 57.1540.61° 55.25:4.,06° 52.4040.27%
% 0.06% 57.100.83" 56.7740.32" 56:7540,49" 56.7940.77° 54.0740.56°
BHA 57.3140.93° 58.0640.64° 58.670.32° 55.79+40.87° 53.2440,09%
x4 10.02+40.85% 9.39+1.82°% 8.8740.49° 8.0140.75% 6.8640.32°
# 0.02% 10.18+40.66° 9.6040:45% 8.9940.43° 8.0840.62° 7.8440.66°
a £004% 10.1040.41° 9.7040.67% 9.64:1.12° 8.6840.93 7.9340.13°
% 0.06% 11.0140.31° 10.0140.75% 9.3840.83° 8.9940.62° 7.9740.94°
BHA 10.3740.94° 9:8940.79° 9.0540.12° 8.2340.27° 7.3940.32°
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Fig.3 Effect of rosemary extract on thawing and cooking loss of
beef meat balls
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Table 3 Effect of rosemary extract on TPA of beef meat balls

287 0d 30d 60d 90d 120d
Xt R4 3752.14149:2° 3872.9462.3° 3498.24387.6% 2965341555  2490.8 275.4%
# 0.02% 383141355 4036.44156.7% 3250.5+139.2% 3101.74221.3°  2690.84148°
AEIg % 0.04% 3721.445.7% 4183.34156.2% 3042.6421.8° 3087.04213.8°  2839. 0#24.5%
% 0.06% 3743.94163.2° 4309.3+1.20° 3395.1+83.9% 3042.6421.8*  2615.24240.8°
BHA 3773.64148.6° 4287.3462.7° 3743.14250.1° 2954.5435.2% 2879.244.2°
*HE 20 0.769.05% 0.8146.02° 0.7740.05° 0.7140.07 0.7240.07%
% 0.02% 0.8246.01% 0.8340.01° 0.8240.01% 0.8140.02% 0.7640.01°
20 % 0.04% 0.7940.04% 0.8140.09% 0.8040.03% 0.8040.01° 0.8040.01°
% 0.06% 0.809.08 0.8540.04% 0.84:40.02® 0.8040.03 0.8240.01°
BHA 0.8740.03 0.8640.04% 0.8740.03° 0.8240.07° 0.7540.07 2
xF A28 1525.94162.8% 1763.74380° 1439.74164.8° 1161.84123.7°  949.3244.1%
% 0.02% 1804.04143.9° 1829.74225.9° 1564.84155.8° 1462.94228*  981.114179.4°
ik % 0.04% 1483.4+167° 1902.3+210.8° 1322.54314.6° 1400.04152.4*  1258.1465.6°
% 0.06% 1523.94397.3° 2047.24266.8° 1374.8455.2¢ 1322.54314.6°  1203.5#172.6
BHA 1767.74265.6° 2138.4 +80.9* 1769.64325° 1207.142165%  1152.7 4535°
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Table 4 Effect of rosemary extract on sensory evaluation of beef meat balls

485 0d 30d 60d 90d 120d
xt BE4H. 5.3810.48° 4.7540.29% 4.3840.21% 3.85:40.24° 3.5840.05"
¥ 0.02% 5.6340.25% 5.0340.95% 45940 .41° 41340.15® 38310057
HmAR ¥ 0.04% 5.3340.23 4.9540.29° 4.6540.29° 4254021®  4.1040.11°
% 0.06% 5.0340.02% 4.5640.12% 45340 63° 4.3340.23° 4.0840.14%
BHA 5.534).16° 4.9340.06° 4504058 4.3840.25° 4.050.04%
B8 4 5.4530.27° 4.900.41% 4.350.48% 3.9040.11° 3.6340.25%
% 0.02% 5.5340.11° 5.1340.18% 4.6020.41° 4.130.08" 4,0020.12°
Bk # 0.04% 5.564).12° 5.0740.11% 4.7830.03* 44020127 4.1330.05°
# 0.06% 5.8340.25% 5.4640.37% 4.8910.36° 4.4530.29* 4.2540.29%
BHA 5.354).29° 5.0540.33% 4.634.25° 4.2540.29° 4.1540.23°
xt B4R 5.90+40.30° 4.7530.23° 4.2340.25° 3.95:40.29° 3.9040.10°
# 0.02% 5.7540.29° 4.7830.48° 45020 41° 4384048% 4004025
MPRE % 0.04% 5.880.25° 4.9340.48 4.5340.26% 4.1320/18° 4.0540.29*
# 0.06% 5.7540.29° 4.8020.24° 4.6020.41° 41340.25° 4.010.02
BHA 5.6640.22° 4.7630.38° 4503058 4.380.25° 4.1340.22°
x B8 41 5.6020.04° 4.8340.15% 4.4540.29° 3.9340.20° 3.7340.25™
# 0.02% 5.8840.22° 5.10:4.00% 4.5040.02° 4.2040.10° 3.9840.25°
& ¥ 0.04% 5.65:40.21° 5.18:40.25% 4.6340.48° 4.3840.15° 4.1020.00%
% 0.06% 5.6340.48% 4.9930.04° 4.7240.23° 46340.21°  4.030.25%
BHA 5.1340.22° 5.0340.16% 4633043 4.4530.22° 4.1340.15°
x4 5.45:4).29° 4.8240.23% 4.2540.29° 3.9540.09° 3.5040.02°
ST # 0.02% 5.6040.00° 5.2040.01° 4.2540.29° 41040.02® 3753009
it i 0.04% 5.6340.00% 5.2540.29% 450058 4.3540.29° 4.250.09°
# 0.06% 5.38-40.48° 4.9240.29° 450058 4334025°  4.1040.10°
BHA 5,55:40,29° 5.0340.14° 4,750 50° 4.5840.15° 4124019
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