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1. Antioxidant
2. Composite
3.Biopolymer
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Table 1 Effect of different nano-composite edible coating on psychrophilic bacteria counts (PTC) (log
cfu/g) of chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments

0 3 6 9
Alg-nanoC 1.5 2.56+0.03° 4.16+0.05"° 5.35+0.12"° 7.73+0.09™
Alg-nanoC 3 2.51+0.07 3.82+0.05% 5.13£0.02%° 7.20£0.02"*
Alg-nanoC 1.5- Ext 1.5 2.55+0.04° 3.17£0.04° 4.61+0.02% 6.92+0.035
Alg-nanoC1.5- Ext 3 2.44+0.09° 2.99+0.02" 4.19+0.04" 6.31£0.10™
Alg-nanoC 3- Ext 1.5 2.49+0.05° 3.13£0.02° 4.39+0.05°° 6.58+0.03%"
Alg-nanoC 3- Ext 3 2.53+0.05° 2.91£0.03" 3.88+0.11%" 5.96+0.05™

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)

S 4 A3 gljletr 5L gl iiy Sashl
s o S [A] O 5 (S G mlS L g
C)b“' Loodd osls iy gladd s Lesli ol (code
(P<0/05) ai oss o lae (% ¥) 5V

23 omge b olS 5 s 4 Sslel (L o,
o ge (20580 4 S LS 035 e e olS o jlas
Dol s dalt SaeeSl oy lasSly ol
BT P e e e
b otds U 5 (s chilbw G glojludir iy
oSl S [0] sls Sl oSt 358 4l 5o
ool % Y ol (losladar 5L by 5 pels Gl
s o3l 3550 % 1,0 mlas Sl taS (Ghls e b

mg ¥ 5l Sosobss dewl e Ll Sl 4 4 g L
clads D] el ol jan OF 451t sles L MDA/Kg
L3 g Slme 03 5doun 53 Jlonsu 53 (M5 0553 OLL U § e
A3l e sladld 53 oS o Ols Yozl 0T e &S

1

655t 5 log cfi/g b eas Jkis o3b a2y mlav 53 Vone
95 5 kil 4 g Lol ) &S spl e Aol
C2sS 53 6L Soled Sbee de Ll s S
O ey woax g L [VE] ol o s 7 log cfu/g
Uy 4 sed e ojlae 0353 S A el
1L bl eSS Oley solsgre ssba losludir
L esls OLES (g g 31 .(P<O/05) sl 2153l 554 & 55,
Slesladir s 53 ol sl a5 Bl &S

B sy g Sl S ol

S5 0555 (b ) 52 ,b 58
ol oSSl Bl Ly el Y gl 3 a5 sboles
s OLL b il it L bjls el 53 el
Jaa ped e olas S0 s s SIS


http://dx.doi.org/10.52547/fsct.17.106.13
https://fsct.modares.ac.ir/article-7-42639-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-07 ]

[ DOI: 10.52547/fsct.17.106.13 ]

\Y’qq ):Y c\\/ 092 ‘\ 7 B)LQ.:'

DOI 10.29252/fsct.17.09.02

Gt mle 5 o5l

Table 2 Effect of different nano-composite edible coating on thiobarbituric acid (TBAR;) (mg

MDA/Kg meat) of chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments 0 3 6 9
Alg-nanoC 1.5 0.68+0.01° 1.18+0.03"° 1.82:+0.04" 2.61£0.03™
Alg-nanoC 3 0.64+0.01° 1.1440.02% 1.76£0.01%° 2.21+0.09%
Alg-nanoC 1.5- Ext 1.5 0.65+0.00° 1.00:£0.02°¢ 1.45+0.10%° 1.910.04%*
Alg-nanoC1.5- Ext 3 0.66+0.02° 0.77+0.02°"¢ 1.20£0.01°° 1.60+0.05™
Alg-nanoC 3- Ext 1.5 0.65+0.01° 0.82+0.01° 1.27+0.02°° 1.72+0.03>
Alg-nanoC 3- Ext 3 0.66+0.01° 0.73+0.02" 1.06+0.02"° 1.36+0.03™

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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Table 3 Effect of different nano-composite edible coating on free fatty acid (FFAs) (oleic acid %) of
chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments

0 3 6 9
Alg-nanoC 1.5 0.59+0.02° 1.08+0.04"° 1.80:£0.05"° 2.72+0.07™
Alg-nanoC 3 0.64+0.01° 0.96+0.03"¢ 1.694+0.014° 2.36+0.05
Alg-nanoC 1.5- Ext 1.5 0.61+0.03¢ 0.80:£0.02°¢ 1.50£0.05"° 1.78+0.01¢*
Alg-nanoC1.5- Ext 3 0.59+0.04° 0.70£0.02"¢ 1.17+0.02°° 1.49+0.07°"
Alg-nanoC 3- Ext 1.5 0.65+0.02° 0.69+0.01" 1.38+0.03"° 1.62+0.07°™
Alg-nanoC 3- Ext 3 0.60+0.01° 0.67+0.02" 1.024+0.02°° 1.33+0.03"

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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Table 4 Effect of different nano-composite edible coating on total volatile nitrogen (TVN) (mg/100 g
meat) of chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments 0 3 6 9
Alg-nanoC 1.5 14.63+0.38° 20.60+0.65" 29.42+0.47™° 36.20+0.20™
Alg-nanoC 3 14.22:+0.34° 18.26+0.725 26.83+0.14 32.15+0.305
Alg-nanoC 1.5- Ext 1.5 14.43+0.46" 16.3620.11° 22.26+0.29%° 27.83+0.29“
Alg-nanoC1.5- Ext 3 14.29:+0.73¢ 15.98+0.03° 18.38+0.18% 22.8440.77%
Alg-nanoC 3- Ext 1.5 14.43+0.55° 16.15+0.17° 19.51+0.07"° 25.1120.57™
Alg-nanoC 3- Ext 3 14.20:£0.34° 15.7220.17° 17.33+0.21% 19.730.52"

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments
(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)
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Table 5 Effect of different nano-composite edible coating on water holding capacity (WHC) (%) of
chicken fillet during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

treatments

0 3 6 9
Alg-nanoC 1.5 67.99+0.46° 56.22+0.99™ 49.59+0.95 43.45+1.13%
Alg-nanoC 3 68.31:£0.90" 56.68+0.44"¢ 52.24+0.99™° 46.110.13™
Alg-nanoC 1.5- Ext 1.5 67.75+0.48" 60.87+0.67" 55.56+0.12° 50.72+0.51<
Alg-nanoC1.5- Ext 3 68.38+0.63" 63.22+0.02" 58.10+0.22% 54.88+0.59%
Alg-nanoC 3- Ext 1.5 67.45+0.44° 61.83+0.29° 55.73+0.50° 53.30+0.15™
Alg-nanoC 3- Ext 3 67.87+0.34° 65.67+0.22" 60.72+0.51*° 57.79+0.34*

Capital letters in the same column indicate significant differences (p<0.05) of treatments
Small letters in the same line indicate significant differences (p<0.05) of treatments

(Alg: Na-Alginate 2 %, nanoC: nano clay, Ext: Cymbopogon citratus extract)

A


http://dx.doi.org/10.52547/fsct.17.106.13
https://fsct.modares.ac.ir/article-7-42639-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-07 ]

[ DOI: 10.52547/fsct.17.106.13 ]

\Y’qq ):Y c\\/ 092 ‘\ 7 B)LQ.:'

DOI 10.29252/fsct.17.09.02

Gt mle 5 o5l

fillets during refrigerated storage. Journal of
food Sciences and Technology, 75(15):35-46.

[2] Oussalah, M. Caillet,S. Saucier, L. Lacroix
,M. (2006). Antimicrobial effects of alginate-
based film containing essential oils for the
preservation of whole beef muscle. Journal
of Food Protection, 69(10):2364-2369.

[3] Golmohammadi, M. and Khademi
shurmasti, D. 2019. The effect of Eryngium
caucasicum extract on chicken fillet shelf life
coated with xanthan and guar gums during
cold storage (4 = 1 oC). Journal of Food
Science and Technology, 87(16):253-261.

[4] Benavides, S., Villalobos-Carvajal, R. and
Reyes, J. 2012. Physical mechanical and
antibacterial properties of alginate film:
effect of the cross linking degree and
oregano essential oil concentration. Journal
of Food Engineering, 110(2): 232-239.

[5] Dehghan, H. and Roomiani, L. 2020.
Antimicrobial activity of nanoclay films
enriched with citrus aurantium essential oil
against indicator food borne pathogens in
fishery products. [ranian Journal of
Nutrition Sciences and Food Technology,
14(4):103-111.

[6] Alboofetileh, M., Rezaei, M., Hosseini, H.
and Abdollahi, M. 2016. Efficacy of
activated  alginate-based = nanocomposite
films to control Listeria monocytogenes and
spoilage flora in rainbow trout slice. Journal
of Food Science and Technology, 53(1):521—
530.

[7] Tajidin, N.E., Ahmad, S.H., Rosenani,
A.B., Azimzh, A.B. and Munirah, M. 2012.
Chemical composition and Citral content in
lemongrass (Cymbopogon citratus) essential
oil at three maturity stages. African Journal
of Biotechnology, 11:2685-2693.

[8] Zulfa, Z., Chia, C.T. and Rukayadi, Y.
2016. In vitro antimicrobial activity of
Cymbopogon citratus (lemongrass) extracts
against selected foodborne pathogens.
International Food Research Journal, 23(3):
1262-1267.

[9] Zaki, E.F., Nadir, A.A., Helmy, F.I.M. and
Abdel Maguid, N.M. 2018. Antioxidant and
antimicrobial ~ effects of  lemongrass
(Cymbopogon citrates) oil on the quality
characteristics of camel burger “Camburger”
under refrigerated storage. [International
Journal of Current Microbiological Applied
Science, 7(3):3623-3631.

[10] Lu, F., Liu, D., Ye, X., Wei, Y. and Liu,
F.  2009. Alginate—calcium  coating

\4

2Ly b e B L oS S sl alS sl las
CLS5 LS e O M b Bl 6ol
Sl Sty a8 Waa sad e ojlas p3 5 se J L
oe ol ety glad his e S S 3 S|
s Lsde Ol @M S b Sl 5 b b s
Gy Sl s s bSs, 5 b St
Cod Sl Ol 53 s g iS L b slaieSs
Ol mk 8 Olpe [TE] ol 30 28 b, o,
b S 5 O s Dl 5 ege Jole 55 s
N S 0Nkt bl sleda O ()l
G Ol S c b ens s adl sl S
3 o ssSeds Sl e e B [Yo] b s
5 0o AV ol (gl glojludin il (SasShl
SAST s S Sl pals b Sl bosed ool
b sy Bim o ge a0 b 8 5 s
3as 0 e )S ol 53 bk OF (e s b amsys

2 A0 SLL

S S domi 4
g > (01,0 Jlie 3T Loyl i nolie 51 eslina
mibee Slopar e bolosludr 5L gla
LS panie ppmes A3 01 3 Sles R Cr
Sl S5 iy s e e olas 5050
5 SISl Gl Shs spe e (sl — Sl
© ooy e a4y O G 5 e O s Seds
Sty S5 5 g il o las % ¥ 51 aslizal S5
s i3l 50T DS (sols me s sbay s U Sloslakr
g god e olas VL glachle 5l eslanal ol by
Sty S5 3 O Sleoyas 3 5 55 6500
ssbiea JlagU OS5 5l GBI Sslie sl leslakir
slgdy OF laes,slp 5 ci S (o, Bhb by il

.}};L;A

cl..o -0

[1] Hakim, H. Fazlara, A. and Tadayoni, M.
2018. Effect of chitosan coating containing
oregano essential oil on shelf life of chicken


http://dx.doi.org/10.52547/fsct.17.106.13
https://fsct.modares.ac.ir/article-7-42639-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-07 ]

[ DOI: 10.52547/fsct.17.106.13 ]

.. s (Cymbopogon citratus) s s o lac ,;is

UL 5 5 lS 150 4 dge

an onion (Allium cepa) extract. Aquaculture
Research, 41(8):1123-1132.

[19] Hamzeh, A. and Rezaei, M.
2011.Antioxidant and antibacterial effects of
sodium alginate coating enriched with thyme
essential oil on rainbow trout fillets during
refrigerated storage. [ranian Journal of
Nutrition Sciences and Food Technology,
6(3):11-20.

[20] Abdollahi, M., Rezaei, M. and Farzi, G.
2014. Influence of chitosan/clay functional
bionanocomposite activated with rosemary
essential oil on the shelf life of fresh silver
carp. International Journal of Food Science
& Technology,49:811-818.

[21] Burt, S. 2004. Essentialoils: their
antibacterial  propertied and potential
application in foods-a review. International
Food Mashinicrobiology, 94 (3):223- 253.

[22] Jeon, Y.J., Kamil, J.Y. and Shahidi, F.
2002. Chitosan as an edible invisible film for
quality presevation of herring and Atlantic
cod. Journal of Agricultural and Food
Chemistry, 50:5167-5178.

[23] Ranjbaryan, S. Rezazadeh Bari, M.
Almasi, H. and Amiri, S. 2017. Effect of
sodium caseinate based mnanocomposite
active films and coatings containing
cinnamon essential o0il on the quality
improving and shelf life extension of chicken
fillets. Journal of food Sciences and
Technology, 71(14):171-184.

[24] Wood, J.D. and Enser, M. 1977. Factors
influencing fatty acids in meat and the role of
antioxidants in improving meat quality.
British Journal of Nutrition, 78:S49-S60.

[25] Leygonie, C., Britz, T.J. and Hoffman, C.
2012. Impact of freezing and thawing on the
quality of meat: Review. Journal of Meat
Science, 91:93-98.

incorporating nisin and EDTA maintains the
quality of fresh northern snakehead (Channa
argus) fillets stored at 4 °C. Journal of
Science Food Agriculture, 89:848-54.

[11] Ojagh, S.M., Rezaei, M., Razavi, S.H.,
and Hosseini, S.M.H. 2010. Effect of
chitosan coatings enriched with cinnamon oil
on the quality of refrigerated rainbow trout.
Food Chemistry, 120:193-8.

[12] Egan, H., Kirk, R.S., and Sawyer, R.
1997. Pearson’s chemical analysis of food,
Oth Edition Longman Scientific and
Technica, pp:609-634.

[13] Zhuang, H., Savage, E.M., Smith, D.P.
and Berrang, M.E. 2008. Effect of dry-air
chilling on warner-bratzler shear force and
water-holding capacity of broiler breast meat
deboned four hours postmortem. Journal of
Food Poultry Science, 7(8):743-748.

[14] Rokni, N. 2006. Meat Science and
Technology. 4th ed. University of Tehran
press, Tehran. pp: 225-243.

[15] Nabavi, S.M, Nabavi, S.F, Ebrahimzadeh,
M.A. and Eslami, B. 2009. In Vitro
antioxidant activity of Pyrus Boissieriana,
Diospyros Lotus, Eryngium Caucasicum and
Froriepia Sub-pinnata. Journal of Rafsanjan
University of Medical Sciences, 8(2):139-
150.

[16] Iran Veterinary Organization, the Office
of Public Health guidelines. 2005. The
properties of poultry meat.

[17] Losada, V., Barros-Velazquez, IJ.P.,
Aubourg, S. 2007. Rancidity development in
frozen pelagic fish: influence of slurry ice as
preliminary chilling treatment. LWT- food
science and technology, 40:991-9.

[18] Zolfaghari, M., Shabanpour, B., and
Fallahzadeh, S. 2010. Quality preservation of
salted, vacuum packaged and refrigerated
mabhi sefid (Rutilus frisii kutum) fillets using


http://dx.doi.org/10.52547/fsct.17.106.13
https://fsct.modares.ac.ir/article-7-42639-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-07 ]

[ DOI: 10.52547/fsct.17.106.13 ]

JFST No. 106, Vol. 17, December 2020 ABSTRACT

Effect of lemon grass (Cymbopogon citratus) extract and nanoclay
in nanocomposite coating on the physicochemical and microbial
properties of chicken fillets during refrigerated storage

Mardani Kiasari, M. 1, Khademi Shurmasti, D.*

1. Master, Department of Agriculture, Savadkooh Branch, Islamic Azad University, Savadkooh, Iran
2. Assistant Prof., Department of Agriculture, Savadkooh Branch, Islamic Azad University, Savadkooh, Iran

(Received: 2020/05/05 Accepted: 2020/08/01)

Formation of nanocomposites in biopolymer coats can provide a new opportunity not only to improve
the properties but also to reduce the price of these products. Also, nanocomposites, increase the
efficiency of natural antibacterial materials. In order to investigate the antioxidant and antimicrobial
effects of lemon grass extract and the amount of nanoclay on the efficacy of alginate-nanoclay
composite coating of chicken fillet refrigerated storage, an experiment was performed in a completely
randomized design with 6 treatments including alginate (2%) — nanoclay (1.5 and 3%) nanocomposite
coating, without and with levels of 1.5 and 3% alcoholic extract of lemon grass and 3 replicates each
treatment during 9 days. Results showed that contribution of nanoclay in the structure of
nanocomposite coating was affected on its performance. Enrichment of alginate-nanoclay
nanocomposite coating with lemon grass extract, added to its efficiency. Applying 3% of lemon grass
extract in nanocomposite coatings, especially when using 3% nanoclay, significantly (p<0.05)
reduced the number of psychrophilic bacteria, tiobarbitoric acid index, free fatty acids and total
volatile nitrogen compounds and increased chicken fillets water holding capacity during refrigerated
storage. The contribution of nanoclay in without extract nanocomposite coating, did not significantly
affect the number of psychrophilic bacteria at the end of the storage period. In general, the efficacy of
alginate-nanoclay nanocomposite coating in increasing the shelf life of chicken fillets in refrigerated
conditions depends on the appropriate contribution of nanoclay and enrichment with the appropriate
concentration of lemon grass extract.
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