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Fig 1 Changes in pH value of beef fillets treated with
stinging nettle extract in combination with &-
polylysine at 4 © C during storage
¢ Mean values in the same column not followed by a
common letter differ significantly (P<.05).

T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% ¢-
PL + 6% SNE; T4: 0.5% €-PL + 9% SNE
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Fig 2 Changes in moisture content of beef fillets
treated with stinging nettle extract in combination
with €-polylysine at 4 ° C during storage
*> Mean values in the same column not followed by a
common letter differ significantly (P<.05).

T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% ¢-
PL + 6% SNE; T4: 0.5% &-PL + 9% SNE
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Table 1 Changes in fat, protein and ash content (%) of beef fillets treated with stinging nettle extract in

combination with e-polylysine at 4 ° C during storage

. Storage (day)
Properties Treatment I 3 5 9 B
Tl 1.35+0.03% 1.36 +0.02% 1.56 +0.04% 1.61 +£0.02% 1.61 +0.02%
Fat T2 1.47 +£0.04" 1.43+0.01* 1.65+0.03" 1.76 £0.03" 1.83+£0.01"
T3 1.42 +0.06" 1.57 +0.02" 1.63 +£0.03% 1.71 £0.04% 1.78 +£0.04%
T4 1.46 +0.04" 1.47 +£0.03% 1.58+£0.01" 1.62+0.01% 173 +£0.01%
Tl 2037+0.01* 2047 +0.02  2048+0.01" 20.73 +0.02%° 20.85 +£0.03"
Protein T2 2042+0.01"°  20.61+0.02"  2073+0.01* 2082 +0.02*® 20.11 +0.03"
T3 2045+0.06"  20.68+0.02*  20.72+0.02*° 20.74 +0.02%° 20.89 £ 0.04™
T4 2043+0.01"°  2045+0.02"°  20.64+0.01"° 20.84 + (.02 21.01 +0.03"
T1 0.92+0.001"  091+0.001*  0.93 =0.004" 0.92 + 0.002" 0.95 + 0.0025
Ash T2 0.91+0.004*  091+0.005**  0.92 +0.003* 0.93 +0.002"5 0.93 +0.007%
T3 0.93+0.003*  094+0.002*  0.93 £0.003" 0.95 + 0.004"5 0.96 £ 0.004"
T4 0.94+0.004*  093+0.001*  0.95+0.005 0.96 + 0.001 0.97 +0.002"

*®Mean values in the same row not followed by a common letter differ significantly (P<.05).
AB Mean values in the same column not followed by a common letter differ significantly (P<.05).
T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% €-PL + 6% SNE; T4: 0.5% &-PL + 9% SNE
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Fig 3 Changes in phenolic content (mg GA/100 g) of
beef fillets treated with stinging nettle extract in
combination with g-polylysine at 4 © C during storage
4 Mean values in the same column not followed by a
common letter differ significantly (P<.05).

T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% ¢-
PL + 6% SNE; T4: 0.5% &-PL + 9% SNE
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Fig 5 Changes in total volatile nitrogen (mg/ 100 g)of
beef fillets treated with stinging nettle extract in
combination with g-polylysine at 4 © C during storage
4 Mean values in the same column not followed by a
common letter differ significantly (P<.05).

T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% ¢-
PL + 6% SNE; T4: 0.5% &-PL + 9% SNE
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Fig 4 Changes in lipid oxidation (mg/kg) of beef
fillets treated with stinging nettle extract in
combination with g-polylysine at 4 © C during storage
4 Mean values in the same column not followed by a
common letter differ significantly (P<.05).

T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% ¢-
PL + 6% SNE; T4: 0.5% &-PL + 9% SNE
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Table 1. Changes in L, a, b values of beef fillets treated with stinging nettle extract in combination with €-
polylysine at 4 ° C during storage
. Storage (day)
Properties Treatment I 3 5 9 B
T1 5233+031%  51.57+0.21%  50.18+0.10°® 4973 +0.15™ 4924 +0.34%
Lightness T2 4946+ 0.22%  4954+025"  5046+0.16"  50.18+£0.32°*"  50.86+0.26™
(L) T3 4829+ 0.06%  4874+0.02%  4901+027% 50.99 + (0.138® 51.94 £0.35%
T4 4994 +0.28%  5148+0.33°  5258+0.34" 53.96 £ 0214 5427 +0.14™
Tl 2347+0.18"  21.75+0.17"  1649+0.42“ 15.58 £0.15% 13.85+0.19%
Redness T2 2258+0.11%  21.93+0.15%  18.48+0.335 17.65+0.215 13.85 £ 0.29%
(a) T3 22.12+036% 21594036  20.59 +0.32% 17.32 £ 0.22% 15.49 +0.14%
T4 21.65+0.118  21.72+£033% 2138 +0.424® 2048 + 0.42°° 17.93 +£0.15%
Tl 5.83+0.22" 5.29+0.35% 5294041 3.59+ 041 3.11£0.234
Yellowness T2 586+0.34"  595+0.25%* 6.36 +0.135% 6.53 +£0.21 “® 6.74+0.125
(b) T3 6.12+£0.06™  6.65+0.02%%  7.27+0.02°8% 7.85+0.025% 8.54 +0.24"
T4 648+0.11%°  726+0.124% 748 +0.16"° 8.84 +0.28" 947+0.17

*®Mean values in the same row not followed by a common letter differ significantly (P< .05).
A€ Mean values in the same column not followed by a common letter differ significantly (P<.05).
T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% &-PL + 6% SNE; T4: 0.5% &-PL + 9% SNE
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Fig 6 Changes in sensory propertiesof beef fillets
treated with stinging nettle extract in combination
with €-polylysine at 4 ° C at the end of storage
¢ Mean values in the same column not followed by a
common letter differ significantly (P<.05).

T1: Control; T2: 0.5% €-PL + 3% SNE; T3: 0.5% ¢-
PL + 6% SNE; T4: 0.5% &-PL + 9% SNE
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Demand for the production and consumption of fresh meat has led to the use of various methods to
improve the quality characteristics and increase its shelf life. In this study, stinging nettle extract (SNE) in
combination with epsilon polylysine (e-PL) were used for the production of fresh, functional, and
extended shelf life of beef fillets. After drying of stinging nettle leaves under favorable conditions,
aqueous extraction was performed at concentrations of 3, 6 and 9% (w/v) of leaves. A solution of e-PL at
0.5% (w/v) concentration was prepared and mixed with 3, 6 and 9% of SNE. Beef fillets (4 treatments)
were prepared in 2x2x2 sizes and treated for 1 h at 4 © C with a ratio of 1 to 1 (meat fillets to SNE).
Distillation water was used to treat the control. Finally, beef fillets were packed in polyethylene bags and
quality properties were performed at days 1, 3, 6, 9 and 12. During storage, pH, phenolic compounds,
redness value (a) and sensory scores decreased significantly (P< 0.05), and in contrast to lipid oxidation,
total volatile nitrogen, lightness (L) and yellowness (b) increased significantly (P< 0.05). It was found that
the treatment of beef fillets using SNE (6%) in combination with e-PL (0.5%) resulted in a significant
reduction (P< 0.05) in the amount of lipid oxidation and total volatile nitrogen compounds of about 50%
compared to the control sample. The color and sensory characteristics of processed beef fillets showed
that SNE in combination with e-PL could increase the sensory scores of the samples. Based on the results,
SNE had synergistic effects with e-PL in reducing lipid oxidation and total volatile nitrogen compounds,
therefore it could be used to produce fresh and functional beef.
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