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Table 1: Effect of the two factors of the experiment on concentration of
malondialdehyde (mg kg) under cooling conditions

. Treatment Treatment
Treatments Storage period mean P-value
15t day 7t day 14" day
T 0.0243 0.0976 0.2616 0.1278
g ef a a
T 0.0233 0.0830 0.1570 0.0877
g f bcd b
T3 0.0243 0.0770 0.1333 0.0782
g f de b
T4 0.0240 0.0676 0.1356 0.0757
g fg cde b
0.0011
Ts 0.0236 0.0796 0.1810 0.0947
g f b b
T6 0.0240 0.0753 0.1780 0.0924
g f bc b
T 0.0243 0.0713 0.1733 0.0896
g f bcd b
T8 0.0240 0.0663 0.1530 0.0811
g fg bcd b
0.0240 0.0772 0.1716 Interaction
Storage mean c b a p_value 0.0106
Storage <.0001 SEM”
P-value
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Table 2: Effect of the two factors of the experiment on the percentage of volatile
fatty acids (%) under cooling conditions

Storage period Treatment Treatment
Treatments mean P_value
15t day 7" day 14" day
0.149 0.458 0.815 0.474
T j e a a
0.146 0.379 0.829 0.451
T2 j f a b
T3 0.144 0.311 0.6438 0.368
i h bc d
0.149 0.290 0.614 0.351
T4 i hi d e
0001
T5 0.147 0.379 0.6438 0.391
j f bc c
T6 0.150 0.350 0.629 0.376
j g cd d
T 0.150 0.280 0.658 0.363
i i b de
0.149 0.290 0.614 0.351
T8 i hi d e
0.148 0.342 0.682 Interaction P-
Storage mean c b a value <.0001
Storage <.0001 SEM* 0.0271
P-value
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Table 3: Effect of the two factors of the experiment on the value of peroxide
(milliequivalent kgt) in cooling conditions

. Treatment Treatment
Storage period
Treatments P-value
15t day 7t day 14" day
T1 0.931 413 6.34 3.80
k f a a
0.931 3.62 5.95 3.50
T2 K 9 b b
0.926 2.94 4.69 2.85
T3 k i de e
0.933 2.38 4.55 2.62
T4 K i e f
<.0001
0.929 3.48 495 3.12
T5
k g c c
0.930 3.26 4.85 3.01
T6 K h cd d
T7 0.925 2._92 4.69 2.84
k i de e
T8 0.932 2._25 4.58 2.58
k j e f
0.929 3.12 5.07 Interaction
Storage mean c b a p_value <.0001
Storage <.0001 SEM” 0.209
P-value
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Table 4: Influence of The Two Factors of Experiment on Numbers of Microbiota
(Logarithm of the Unit of Colony Formation/g) Under Cooling Conditions

Storage period Treatment Treatment
Treatments
1%t day 7t day 14t day mean P-value
3.82 6.66 8.95 6.48
T i efg a b
3.85 6.83 8.95 6.54
T2 i d a a
3.76 6.64 8.79 6.40
T3 i fg b c
3.79 6.59 8.97 6.45
T4 i g a bc
3.84 6.76 8.66 6.42 0.0004
5 i de c bc
3.80 6.75 8.79 6.45
T6 i def b be
3.80 6.64 8.80 6.41
T i fg b be
3.81 6.48 8.95 6.41
T8 i h a be
3.81 6.67 8.86 Interaction
Storage mean c b a P_value <.0001
Storage <0001 SEM” 0.229
P-value
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ABSTRACT

This study aimed to examine the effect of combining rosemary and lemongrass
extracts at various levels into minced meat patties derived from aged laying hens. The
patties were subsequently stored at a refrigeration temperature of 4°C for 14 days. The
study was executed at the Central Laboratory of the College of Agriculture, University of
Anbar, between May 21, 2024, and July 7, 2024. The experimental design included eight
treatment groups, each replicated three times. Each treatment consisted of nine meat patties.
The treatments for the chicken meat patties were as follows: 1. The first treatment (T1)
served as the control and consisted of chicken meat patties without any additives. 2. The
second treatment (T2) included potassium nitrite at a concentration of 0.06% of the meat
patties. 3. The third treatment (T3) and the fourth treatment (T4) incorporated lemongrass
extract at concentrations of 0.25% and 0.50%, respectively, of the meat patties. 4. The fifth
treatment (T5) and the sixth treatment (T6) included rosemary extract at concentrations of
0.25% and 0.50%, respectively, of the meat patties. 5. The seventh treatment (T7) and the
eighth treatment (T8) contained a combination of lemongrass and rosemary extracts at
concentrations of 0.125% and 0.250% for each extract, respectively, of the meat patties.
The Malondialdehyde (MDA) assay showed a significant reduction (P < 0.05) in all
experimental treatments compared to the control group. Notably, MDA levels decreased
markedly on the first day of assessment in relation to the subsequent experimental periods.
In contrast, the concentrations of free fatty acids (FFA) significantly declined (P < 0.05) in
treatments T4, T7, and T8 compared to other experimental treatments. Additionally, FFA
levels showed a significant reduction (P <0.05) on the initial day of storage compared to

later intervals. Peroxide values also significantly decreased (P < 0.05) in treatments T4 and
T8 in relation to other experimental treatments, with a notable reduction (P < 0.05)

observed on the first day compared to the remaining storage days. The findings indicated
that treatments T3, T4, T5, T6, T7, and T8 resulted in lower bacterial counts (P < 0.05)
compared to the control and T2 treatments. Furthermore, the initial day of storage recorded
the lowest bacterial count, which was significantly lower (P < 0.05) than those observed in
subsequent periods. The incorporation of rosemary and lemongrass extracts, whether used
individually or in combination, significantly enhanced the quality of minced chicken meat
patties by effectively reducing oxidation rates and bacterial counts. These extracts represent
promising alternatives to conventional chemical preservatives, such as potassium nitrite,
particularly in meat preservation methodologies.
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