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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+0/3252  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
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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° 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
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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+0/65% 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

gle =5

[1] Devlieghere F, Vermeulen A, Debevere J.
Chitosan: antimicrobial activity, interactions
with food components and applicability as a
coating on fruit and vegetables. Food
microbiology. 2004;21(6):703-14.

[2] Ye Q, Georges N, Selomulya C.
Microencapsulation of active ingredients in
functional foods: From research stage to
commercial food products. Trends in Food
Science & Technology. 2018;78:167-79.

[3] Vaithiyanathan S, Naveena B, Muthukumar
M, Girish P, Kondaiah N. Effect of dipping in
pomegranate (Punica granatum) fruit juice
phenolic solution on the shelf life of chicken
meat under refrigerated storage (4 C). Meat
science. 2011;88(3):409-14.

[4] Esmaeili M, Ariaii P, Nasiraie LR, Pour MY.
Comparison of coating and nano-coating of
chitosan-Lepidium  sativum  seed gum
composites on quality and shelf life of beef.
Journal of Food Measurement and
Characterization. 2021;15(1):341-52.

[5] Quintavalla S, Vicini L. Antimicrobial food
packaging in meat industry. Meat science.
2002;62(3):373-80.

[6] Wang L, Auty MA, Kerry JP. Physical
assessment of composite biodegradable films
manufactured using whey protein isolate,
gelatin and sodium alginate. Journal of Food
Engineering. 2010;96(2):199-207.

[7] Koocheki A, Mortazavi SA, Shahidi F,
Razavi SMA, Taherian A. Rheological
properties of mucilage extracted from Alyssum
homolocarpum seed as a new source of
thickening agent. Journal of food engineering.
2009;91(3):490-6.

311

EXT: Free Extract BHT:Encapsulated with Butylated hydroxytoluene samle

S5 omsi -4
$5 0,5 Ao s SMeST ST el 53 5l ejlas
305 3l olas sl UL IS e 3 S8 s S )
JALZ) o sle als Foo e Sheslns 53 0l dyS 50
S gl Sl il b Ul (5t a8
ole cplicily Iy Ci S s Ao O penltnSt aile sl
&S sl olis C;LJ RRCS SR v P R PR JL R L R
has Ssbm iled 405 5 ald Wl pes S5
4B 5 el Sy SR eld S HU Sl S
el S e ol e 5 6 SL A Sl S

S Wl Gy g U L be g i Ll
CokS 5 el S 03 s Bre 28 5l UL 4 &S
SIS Jl sl (g w258 0 00 )8 4 oS el
3 S kS Sl Lol g5l oS s G as
OSen rizmen Jlad sl by ey 3L o SMST ST
5old il g 4 S e (alS g s ol
Jos odd gy lAE b 3 S (,.m:jkf)ljji.:ﬁ A
O e Bl Oy (Ll 5 ede 5 oy 5 S
s olen b el Ko s 5l 0 ol e
S eslas a8 aas e 0L Sl aadlks o
wg s 5 ALo Ll peo (S5 RS g2 0k Glig st
lbaed S5 Do sast s 5 bl Olse 5l
sslizal (IS Ol e b 58 Ci S e 5 oS

2,5


http://dx.doi.org/10.22034/FSCT.19.127.1
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.1.4
https://fsct.modares.ac.ir/article-7-53273-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-27 ]

[ DOR: 20.1001.1.20088787.1401.19.127.1.4 ]

[ DOI: 10.22034/FSCT.19.127.1 ]

oy eJ.i)_}M)'L:.% GJWQ‘}:MJ}A\}»L;JJ\ WS

O 5 AL ans m SLL assans

and red onions after treatment protocols.
Journal of Agricultural and Food Chemistry.
2008;56(12):4418-26.

[17] Tometri SS, Ahmady M, Ariaii P, Soltani
MS. Extraction and encapsulation of Laurus
nobilis leaf extract with nano-liposome and its
effect on oxidative, microbial, bacterial and
sensory properties of minced beef. Journal of
Food Measurement and Characterization.
2020;14(6):3333-44.

[18] Kiasari, Z., Hojatti, M., Alizadeh
Behbahani, B., and Noshad, M. B. In vitro
antimicrobial effects of Myristica fragrans
essential oil on foodborne pathogens and its
influence on beef quality during refrigerated
storage. Journal of Food Safety. 2020
;40(3):e12782.

[19] Sin DW, Wong Y, Mak C, Sze S, Yao W.
Determination of five phenolic antioxidants in
edible oils: Method validation and estimation
of measurement uncertainty. Journal of food
composition and analysis. 2006;19(8):784-91.

[20][ESMAEILZADEH KR, Mehdipour S,
Razavi R. Investigate the changes in fatty acid
and antioxidant properties of Kiwifruit
(Actinidia deliciosa) peel extract on stability of
sunflower oil in thermal conditions. 2017.

[21]Hossain MB, Lebelle J, Birsan R, Rai DK.
Enrichment and  Assessment of the
Contributions of the Major Polyphenols to the
Total Antioxidant Activity of Onion Extracts:
A Fractionation by Flash Chromatography
Approach. Antioxidants. 2018;7(12):175.

[22]Yazdan-Bakhsh M, Nasr-Esfahani M,
Esmaeilzadeh-Kenari R, Fazel-Najafabadi M.
Evaluation of antioxidant properties of
Heracleum Lasiopetalum extract in multilayer
nanoemulsion with biopolymer coating to
control oxidative stability of sunflower oil.
Journal of Food Measurement and
Characterization. 2021;15(2):1014-23.

[23]Razavi R, Kenari RE, Farmani J, Jahanshahi
M. Fabrication of zein/alginate delivery system
for nanofood model based on pumpkin.
International Journal of Biological
Macromolecules. 2020;165:3123-34.

[24]Davidov-Pardo G, Joye 1J, McClements DJ.
Encapsulation of resveratrol in biopolymer
particles produced using liquid antisolvent
precipitation. Part 1: Preparation and
characterization. Food Hydrocolloids.

10

[8] Khoshakhlagh K, Koocheki A, Mohebbi M,
Allafchian A Development and
characterization of electrosprayed Alyssum
homolocarpum seed gum nanoparticles for
encapsulation of d-limonene. Journal of colloid
and interface science. 2017;490:562-75.

[91 Monjazeb Marvdashti L, Abdulmajid
Ayatollahi S, Salehi B, Sharifi-Rad J,
Abdolshahi A, SharifiCfRad R, et al
Optimization of edible Alyssum
homalocarpum seed gum-chitosan coating
formulation to improve the postharvest storage
potential and quality of apricot (Prunus
armeniaca L.). Journal of Food Safety.
2020;40(4):e12805.

[10] Karazhiyan H, Razavi SM, Phillips GO,
Fang Y, Al-Assaf S, Nishinari K, et al.
Rheological properties of Lepidium sativum
seed extract as a function of concentration,
temperature and time. Food hydrocolloids.
2009;23(8):2062-8.

[11] Milea S-A, Aprodu I, Vasile AM, Barbu V,
Répeanu G, Bahrim GE, et al. Widen the
functionality of flavonoids from yellow onion
skins through extraction and
microencapsulation  in  whey  proteins
hydrolysates and different polymers. Journal of
Food Engineering. 2019;251:29-35.

[12]Rodriguez Galdén B, Rodriguez Rodriguez
E, Diaz Romero C. Flavonoids in onion
cultivars (Allium cepa L.). Journal of food
science. 2008;73(8):C599-C605.

[L3]Rodriguez Galdén B, Rodriguez Rodriguez
E, Diaz Romero C. Flavonoids in onion
cultivars (Allium cepa L.). Journal of food
science. 2008;73(8):C599-C605.

[14]Shon M-Y, Choi S-D, Kahng G-G, Nam S-
H, Sung N-J. Antimutagenic, antioxidant and
free radical scavenging activity of ethyl acetate
extracts from white, yellow and red onions.
Food and chemical toxicology.
2004;42(4):659-66.

[15]Emiroglu ZK, Yemis GP, Coskun BK,
Candogan K. Antimicrobial activity of soy
edible films incorporated with thyme and
oregano essential oils on fresh ground beef
patties. Meat science. 2010;86(2):283-8.

[16]Gorinstein S, Leontowicz H, Leontowicz M,
Namiesnik J, Najman K, Drzewiecki J, et al.
Comparison of the main bioactive compounds
and antioxidant activities in garlic and white


http://dx.doi.org/10.22034/FSCT.19.127.1
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.1.4
https://fsct.modares.ac.ir/article-7-53273-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-27 ]

[ DOR: 20.1001.1.20088787.1401.19.127.1.4 ]

[ DOI: 10.22034/FSCT.19.127.1 ]

1401 ‘)j.ijé& c19 092 c127 O‘)LQ.Ai'

Olpl 2le mlbs 5 o sl done

alginate edible coating and basil (Ocimum spp)
extracts on beef characteristics during storage.
Journal of Food Science and Technology.
2020:1-9.

[32]Langroodi AM, Tajik H, Mehdizadeh T,
Moradi M, Kia EM, Mahmoudian A. Effects of
sumac extract dipping and chitosan coating
enriched with Zataria multiflora Boiss oil on
the shelf-life of meat in modified atmosphere
packaging. LWT. 2018;98:372-80.

[33]Faluyi OB, Akintomide AA, Onibi G.
Antimicrobial and antioxidant effects of red
onion (Allium cepa) on unrefrigerated broiler
chicken meat. Animal Research International.
2020;17(2):3665-73--73.

[34]Deus D, Kehrenberg C, Schaudien D, Klein
G, Krischek C. Effect of a nano-silver coating
on the quality of fresh turkey meat during
storage after modified atmosphere or vacuum
packaging. Poultry science. 2017;96(2):449-
57.

[35]Vital ACP, Guerrero A, Monteschio JdO,
Valero MV, Carvalho CB, de Abreu Filho BA,
et al. Effect of edible and active coating (with
rosemary and oregano essential oils) on beef
characteristics and consumer acceptability.
PloS one. 2016;11(8):0160535.

11

2015;45:309-16.

[25]dridi M, Mora L, Souissi N, Aristoy M-C,
Nasri M, Toldr4 F. Effects of active gelatin
coated with henna (L. inermis) extract on beef
meat quality during chilled storage. Food
Control. 2018;84:238-45.

[26]Hosseinialhashemi M, Tavakoli J, Rafati A,
Ahmadi F. The aplication of Pistacia khinjuk
extract nanoemulsion in a biopolymeric
coating to improve the shelf life extension of
sunflower oil. Food Science & Nutrition.
2021;9(2):920-8.

[27]Hassani M, Hasani S. Nano-encapsulation of
thyme essential oil in chitosan-Arabic gum
system: evaluation of its antioxidant and
antimicrobial properties. Trends in
Phytochemical Research. 2018;2(2):75-82.

[28]ng desolvation technique: an optimization
study. BioNanoScience. 2015;5(2):104-16.

[29]Rydstrom C. Nanoparticles in Food-with a
Focus on the Toxicity of Titanium Dioxide.
2012.

[30]Turgut SS, Soyer A, Isikg1 F. Effect of
pomegranate peel extract on lipid and protein
oxidation in beef meatballs during refrigerated
storage. Meat science. 2016;116:126-32.

[31]Alexandre S, Vital ACP, Mottin C, do Prado
RM, Ornaghi MG, Ramos TR, et al. Use of


http://dx.doi.org/10.22034/FSCT.19.127.1
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.1.4
https://fsct.modares.ac.ir/article-7-53273-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-27 ]

[ DOR: 20.1001.1.20088787.1401.19.127.1.4 ]

[ DOI: 10.22034/FSCT.19.127.1 ]

JEST No. 127, Vol. 19, September 2022 ABSTRACT

Iranian Journal of Food Science and Technology »

Homepage:www.fsct.modares.ir

Scientific Research

Effect of encapsulated nanoemulsion of onion extract in alyssum
homolocarpum and lepidium sativum seed gum on beef fillet

preservation

Babaei Sarvinehbaghi, M. *, Ahmadi, M. *", Shiran, M. %, Azizkhani, M. *

1. Department of Food Hygiene, Aytollah Amoli Branch, Islamic Azad University, Amol, Iran.
2. Faculty of Pharmacology, Mazandaran University of Medical Sciences, Sari, Iran.
3. Department of Food Hygiene, Faculty of Veterinary Medicine, Amol University of Special Modern Technologies,

Amol, Iran.

ARTICLE INFO

ABSTRACT

Avrticle History:

Received 2021/ 06/ 13
Accepted 2022/ 04/ 10

Keywords:

Native seed gum,
Edible coating,
Microencapsulation,
Natural antioxidant,
Red meat

10.22034/FSCT.19.127.1
DOR: 20.1001.1.20088787.1401.19.127.1.4

*Corresponding Author E-Mail:
drahmady@iausk.ac.ir

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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