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Table 1 Microcoating efficiency, particle size, zeta potential and particle dispersion index of different
nanoemulsions

Encapsulation

efficiency (%) Particle size (nm)  Zeta potential (mV) PDI
LS 54.6+2.7c 145.743.2a -25.4¢ 0.35+0.04c
AH 79.5+4.5a 89.3+4.7c -47.3a 0.47+0.02a
AH:LS 66.9+3.1b 123.1+2.9b -33.6b 0.41 +0.07b

Dissimilar letters showed a statistically significant difference at the level of p <0.05.
AH: f Alyssum homolocarpum seed gum LS :Lepidium sativum seed gum
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Table 2 L * color changes of different meat samples during storage

20 16 12 8 4 0 samples
27/12+0/68™  30/71+0/62%° 32/65+1/17°° 36/14+1/12°°  38/25+1/05%" 41/72+1/19% CON
31/25+1/0%°  34/55+0/86°° 36/71+0/24° 37/44+0/155°  39/18+0/34°%  39/43+1/10"° EXT
35/31+0/865*  36/24+0/78°% 38/27+0/72% 39/59+0/255%  40/98+0/43°%  41/36+1/22"° BHT
36/45+0/46%%  37/18+0/62% 37/81+0/45°% 39/05+0/815%  40/79+0/65"%  40/12+0/65°® LS
36/74+0/93%  37/14+0/33% 37/24+0/48%® 39/12+0/365%  40/77+0/72°%  40/21+0/63°® AH
36/47+0/61°%  37/26+0/47 37/87+0/95°% 39/08+0/325%  40/82+0/82°%  40/17+0/36"® AH:LS

Dissimilar capital letters in each row show a statistically significant difference at the level of 0.05%.
Dissimilar small letters in each column show a statistically significant difference at the level of 0.05%.
CON :Control Sample  EXT: Free Extract BHT:Encapsulated with Butylated hydroxytoluene samle
LS: Lepidium sativum seed gum AH :Lepidium sativum seed gum
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Table 3 a* color changes of different meat samples during the storage period

20 16 12 8 4 0 samples
8/19+0/49F¢ 9/35+1/04°° 10/38+0/94%¢  12/43+0/635° 13/12+0/64"°  13/55+0/65"° CON
14/33+0/31% 14/81+0/94°2 15/02+0/95%%  15/12+0/928% 15/61+0/925%  16/92+0/74"2 EXT
13/46+0/23%° 13/89+0/27¢° 14/07+0/51%°  14/21+0/88%°  14/40+1/02%°  15/36+0/41°° BHT
14/07+0/42% 14/29+0/27% 14/88+0/57°°  15/16+0/82%%  15/36+0/43%*  16/66+0/56" LS
14/11+0/25% 14/32+0/29% 14/91+1/02%°  15/23+1/15%%  15/41+0/95%*  16/71+1/03"° AH
14/07+0/12% 14/25+1/0%® 14/83+0/39%°  15/17+0/48%° 15/28+0/17%%  16/67+1/0"®  AH:LS

Dissimilar capital letters in each row show a statistically significant difference at the level of 0.05%.
Dissimilar small letters in each column show a statistically significant difference at the level of 0.05%.
CON :Control Sample  EXT: Free Extract BHT:Encapsulated with Butylated hydroxytoluene samle
LS: Lepidium sativum seed gum AH :Lepidium sativum seed gum
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Table 4 b * color changes of different meat samples during storage

20 16 12 8 4 0 samp|es
9/83+1/0%° 10/43+0/36°°  10/95+0/44"° 12/36+0/16° 15/44+0/355¢ 18/28+0/33"° CON
15/22+0/47%*  16/12+0/41%*  16/29+0/30° 17/84+0/43% 18/17+0/21% 19/75+0/38% EXT
14/77+0/65%°  15/42+0/58™  15/72+0/43° 16/28+1/04" 17/22+0/31°° 18/01+0/58"° BHT
15/67+0/57°*  16/13+0/55*  16/77+0/35 17/02+0/555 17/89+0/15°" 18/33+1/0"°  nBSGL.5
15/52+0/59®  16/10+0/66“*  16/71+0/44% 17/11+0/29% 17/83+0/42°" 18/25+0/43"°  nCMP1.5
15/60+0/62°%  16/09+0/72°*  16/80+0/38% 17/08+0/655 17/81+0/75%" 18/36+1/01"*  nCMP1

Dissimilar capital letters in each row show a statistically significant difference at the level of 0.05%.
Dissimilar small letters in each column show a statistically significant difference at the level of 0.05%.

CON :Control Sample  EXT: Free Extract
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In this study, Alyssum homolocarpum (AH) and Lepidium sativum seed
gum (LS) at different ratios 1:0, 1:1, and 0:1 utilized to encapsulate red
onion extract (ROE) for beef coating through immersion. Different
concentrations of ROE (400, 800, 1200 and 1600 ppm) showed high
antioxidant activity due to phenolic and flavonoid compounds. In terms of
mean size, the lowest particle size was observed in ROE encapsulated in
Alyssum homolocarpum gum (7.4 3 89.3 nm). And nanoemulsions
prepared in Lepidium sativum seed gum had higher particle size (145.7 3
2.3 nm). Negative-zeta potential was observed in all nanoemulsions. Meat
samples were kept at 4 ° C for 20 days and the values of thiobarbituric
acid, color indices L *, a *, b *, total bacterial count were examined at 4-
day intervals. The results showed that ROE encapsulated in LS and AH
was more effective in delaying the microbial and chemical reactions of
coated meat fillets. Due to reduced bacterial growth, decreased
thiobarbituric number and microbial growth, shelf life increased from 4
days to 16 days. This study confirmed that ROE encapsulated in the
combined coating of AH and LS is a potential coating to improve the
quality and shelf life of beef fillets.
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