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Fig 1 Changes in pH value of beef fillets treated with
stinging nettle extract in combination with e-
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 e-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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G b s el

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

Properties =~ Treatment Storage (day)
1 3 6 9 12
Tl 1.35+0.03" 1.36+0.02% 1.56 +0.04" 1.61+0.02% 1.61+0.025
Fat T2 1.47 +0.04* 143+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* 147 +0.03% 1.58+0.014 1.62+0.01% 173+0.01%
Tl 2037+0.01"  2047+£0.02  2048+0.01" 20.73 + 0.0242 20.85 +0.03%
Protein T2 2042 +0.01" 2061 +0.02° 2073 +0.01*® 20.82 + (.02 20.11 +£0.03*
T3 20.45+0.06"*  20.68 +0.02%  20.72+0.02"° 20.74 + 0.0242 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 + 0.00245
Ash T2 0.91+0.004**  091+0.005  0.92 +0.003" 0.93 + 0.00245 0.93 +£0.007%
T3 0.93+0.003** 094 +0.002** 093 +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 + 0.00142 0.97 +£0.0024

*® 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% e-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 €-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 €-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 €-polylysine at 4 ° C during storage
4 Mean values in the same column not followed by a
common letter differ significantly (P<.05).
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S 055 0l [E¥] OLen 5 N1 Sos 215 53 e
Cls il el Wlg e gy d> U olS 5 il
SSt s cdles s & O 51 zie 5 Lpd Glns] ol
s olS 5 F o sy s AL AS e gy Al
Cld 5 R Oliie pdie ek b SlSly
osbae LEE] Sl g 53 o Sl o3lae S| 5T
53 Ok Spoeslas 5 [0)] Sozge gewsw 23 45
355 b lesls 13 aol sype |y [£0] S 4t s g
ol oy Sy S8 OS5 eS| 5T s o)
SLS S g (ol b G e Sl s
35m 50 DS 5 SalSt oL 5 e S5 Sl (S g
AL 5 s [E80] 5,5 513 06 cos olis esle s
Llg e S ojlas sl 5V b S s S ekl [£1]
G pon @ O3St JUESH Sl sdS cles Olpe a
ol @ LS Ll fes dle ol s s oS

oty e yiags
R 2558 el b 5 s S s S 1 gl sl e
S s5 5, Sl Sen Jaw b 85 SLS S s
dox 5l Ll gl SUS S 5l aews auls [EV] Lib e


http://dx.doi.org/10.29252/fsct.16.96.145
https://fsct.modares.ac.ir/article-7-32030-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-30 ]

[ DOI: 10.29252/fsct.16.96.145 |

a5 I e (IS

Sl JAS Sl oot ek 5 Ll Ol 53
Lol s s Jelse Sl o (il ) Olee 03000k
Il gl en 53 Al w25 Ky 4 Ol e S (slaals
5 5 ol s 53 5aan oML (Al sl O gldS)
s 5 88 S eslas Cilis glacdale il 05 Sl

10758 oLl 5 b Osbenl b s
osbas Lol Jles i S laald S (eSS Ol b s
2> ey a phss 0l i b Dokl 5 65 S
S8 1y oS 05 Slosgd 4 pdsy 503 51 J RS slaals
Gl Ol Ci S gl e Shs op s Ko e
b Cd S Gl 5l e Slalre 51 SO Js 20l
5 oS Ky OalianSt 1 cpsd b Ogbel 2z
sl hp My e w538 @Sl SIS ols s
Al spms 4 sl 5 Sy ols s dlal Sl S
sdalice 5, VY (K Ol by lidyy el il

Eb ol el el S ekl 3 IS 3 sl slse
e [04] OLan 5 Bl 5 [68] 1 5 o slasilS

sl olas u_i\ﬂ.g
S 88 Glaenyslp s iS5 gl b S
osbinal pa ol by Ll oo Gl 5L Gla alsl (o e
G oS s Sl blse 5 alS Slsl ST els 5
Jpame (S5 gl Sy oy osllasl 56 &S O e e
Sl ¥V dodr 5y il e Coeal Gl aal asly
08 S poslas Lok jlas 58 glaals S5 sla Shs
osls OLE 50, VY e 0l Ub 5 s b Oskenl
Bl ol Gles oS ol Ol b sy il el e
(P<+/+0) s omn b lls Lol ol hlise Sl s
aails (b) 355 5 @) 303 (L) oldss gl Shs s
Glads 3 pbdsy ) 55, VY S Ol b s
e 2als U8 sl 5o Jy Sl el s 58 ci S

A Gl £ oles Ci S sbaals (S Ol sl s S
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 1 3 5 9 2
T1 5233+031%  51.57+0.21%  50.18+0.10°® 4973 +0.15™ 4924 +0.34%
Lightness T2 4946+0.22%  49.54+025"  5046+0.16°"  50.18+0.32°*"  50.86+0.26™
(L) T3 4829+0.06%  48.74+0.02%  49.01+0.27° 50.99 +0.135® 51.94 +0.35%
T4 4994 +0.28%  5148+0.33  5258+0.34" 53.96 +0.214® 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%  2193+0.15" 1848 +0.33% 17.65+0.21% 13.85+0.29
(a) T3 22.12+036% 21594036  20.59 +0.324 17.32 +0.22% 15.49 +0.14%
T4 21.65+0.115  21.72+033%  2138+042%® 20.48 + 0.42"° 17.93 +£0.15%
Tl 5.83+0.22™ 529+ 0.35% 529+0.41° 3.59+041% 3.11+0.23%*
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+0.024%  7.27+0.02°8% 7.85+0.025% 8.54+0.24™
T4 648+0.11%°  726+0.12% 748 +0.16"° 8.84+0.28" 947+0.17

4 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% e-PL + 3% SNE; T3: 0.5% €-PL + 6% SNE; T4: 0.5% &-PL + 9% SNE

ol s sl ol a aul 6&@.(3@ dwslin oS shilen
5 ot G skl 5 655 S ool L leg slaald

2 S5d LS5 S by Rl il (nl RS 45

b S sladd (S5 bl e @ )
S Ot s Ll e oS Gosb 4 il e IS Ol

Al adls ool G G e 5 slasie by


http://dx.doi.org/10.29252/fsct.16.96.145
https://fsct.modares.ac.ir/article-7-32030-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-30 ]

[ DOI: 10.29252/fsct.16.96.145 |

\Y“\/\ U&.@; g\-\ 092 A-\ a)LA.j:

DOI 10.29252/fsct.16.11.12

G b s el

Slog 31 ool s N JSE 53 [08] AS e e |y oM
Mﬁgjo)w;&kméuwlq}@f}wﬁéuw
2 S S sl S5 Gy oo b Okl LS 5 s
L;’Li))\ Jg..i “ L;ks Cﬁ:b*;.a 9 C,.BL’ c\.i.;) ‘L;)U VJJ; 9

RGN P 4 4.:)\ W}J

——T1
Colour
44 A2 el
4.2
4 T3
38 A
36 T4
// 34
Overall a/absp 3'2 AN aFIavour
acceptability h \
A\

Texture

Fig 6 Changes in sensory propertiesof beef fillets
treated with stinging nettle extract in combination
with e-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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