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Table 1 Effect of edible coating on total bacteria counts (log cfu/g) of rainbow trout fillet during
refrigerator storage (Mean+=SD)

Refrigerated storage time (days)

Treatments

0 3 6 10
C (control) 1.88+0.05* 3.41£0.09% 5.15+1.12% 7.10+£0.17**
T1 (ca) 1.90:£0.09°¢ 3.09+0.10°" 4.65+1.10"8 5.60+0.15"*
T2 (catext) 1.87+0.06% 3.11+0.08"® 4.33+0.40"8 5.35+0.19°*
T3 (cat+Rext) 1.88+0.05% 3.01+0.06° 4.39+0.85"8 5.40+0.23"*

Capital letters in the same line and small letters in the same column indicate significant differences
(p<0.05) of treatments. (C: Control, Ca: Na-Caseinat 8%, Ext. Zataria multiflora extract, Rext: Radiatted ext)

Table 2 Effect of edible coating on psychrophilic bacteria counts (PTC) (log cfu/g) of rainbow trout
fillet during refrigerator storage (MeantSD)

Refrigerated storage time (days)

Treatments 0 3 6 0
C (control) 1.75+0.05* 4.11£0.09° 5.00+0.11°% 7.22+0.12*4
T1 (ca) 1.73+0.05% 3.51+0.00°" 3.95+0.10°" 5.57+0.09"*
T2 (catext) 1.75+0.04* 3.11£0.11°® 3.83+0.20°8 5.10+£0.09°*
T3 (ca+Rext) 1.72+0.03% 3.15+0.06°" 3.85+0.95"8 5.00+0.13*

Capital letters in the same line and small letters in the same column indicate significant differences
(p<0.05) of treatments. (C: Control, Ca: Na-Caseinat 8%, Ext. Zataria multiflora extract, Rext: Radiatted ext)
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Table 3 Effect of edible coating on peroxide value (PV) (meq/Kg) of rainbow trout fillet during
refrigerator storage (Mean+SD)

Refrigerated storage time (days)

Treatments 0 3 6 0
C (control) 0.21+0.09* 3.33+0.10% 8.85+0.12** 8.10+0.21%*
T1 (ca) 0.20:£0.05% 3.11+0.10°® 7.60+0.18>* 7.45+0.19°*
T2 (catext) 0.22+0.05* 2.95+0.11°8 7.48+0.20°4 7.10+£0.11°4
T3 (ca+Rext) 0.21+0.07* 2.90+0.20 7.39+0.19°* 7.15+0.17°*

Capital letters in the same line and small letters in the same column indicate significant differences
(p<0.05) of treatments. (C: Control, Ca: Na-Caseinat 8%, Ext. Zataria multiflora extract, Rext: Radiatted ext)

Sl S5 2,5 g 38 S kS gy p YT

6)‘4-€-<5 ub

Aol S sliss atld Dl 5 Jsdr Gillas
sl 3 K s b s parle pl WS e
Oy Sbsme b cou 5 cadls Al Ly, Lol
S eslial Shlesl wmy 555 0Lk L3 238 L1 NS
Glagme ssb 4 odd sy @3led sl ojlas
0 e S Sh e oS sse s
oS &S ey (p<0.05) ws e ls cul lde rals
Sl did @ by Al Sl sde ke
Sl 3 g el a3 sl sjlas (gol- I ti s
Sin 2L b S e il elas
RORIRE

Lo (5 So3ll & bgs e dul S smslss el
L o Gl O grldenS) 4 56 SV a5l 4 es s
sk DLS 5 (ol (LS szl s ol gLl
olas SuesShl Ol i glosdll lastinShsl
J= e 53 [Y0 Y] ol edewy DU 0 Cilises OALS
SR e g e W a5 T e S
bl el s e LS 5 (glgees 5 SanSIal cled

Y

Jole s &S A b 5 5 Ok SLS 5 S s
oSl b oS Wipd o LSS o o O spnlenST 2l
306 s bly cmen 53 [YF] Wpd e Gl ASTy sae
eled 53 LSl sde e Sk Ly (IS s
b an PR0.05) 55 LEIS 5o ine s Ly S
55 oatls ol Sl S [TE] et plodl G b
o> o dd ad g5 sl ojlae belan Ll iy sladd

R
Wl osls b keSS Olse 4 s il
O g1 3 53 0dd 25 ST I3, & O3sska
SS s &gl denST (glo sy sla Sy 5 2S5l o
sde Lbgms b Lals Ol Ly, [VY] b e
ooy S oled 53 (LIS 0)53 OLL b s 555 51 ST,
Vg 4 bAuSl s ol oS 4 Olge
Slads b plas [VE] by G b oo O sl ST 4 56
Sl Slyee SliS IS Ly ol Geed sl
52 SIS s Gl B JEA e s S
Shegd 53 Sledd ) L 5 DAS &S s el en by

IV ] o mi bjles ol b awslis 3 sl


http://dx.doi.org/10.52547/fsct.18.116.29
https://fsct.modares.ac.ir/article-7-48264-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-14 ]

[ DOI: 10.52547/fsct.18.116.29 |

.(Zataria multiflora Boiss) 3| i ia 51 S ety b 3 B ls 5 el Olskg ol

LS 5 b3l w0 Ol e 1y s LS 5 S lade s
FS o 8 DL 5 g 5 SIS Sls 5l s

sy s L& A3F g S 13&7;}5 olS 5w

» LE s prer SR 3l eslawal JAK.\:..{LA‘}I
SRSl Sles par 5 e S S slse (IS
A= ol ey ol Glesl e L oS [YA] uS o all
0w as b OLS 5 Gl 5 SaShL Slas geast
Lo ailie a8 5 Cosline ol s 5 olS §5 P35
L anil oSS Yo 5V class a 5,058 = 5[]
Cloyar 5 IS G Glame o Gl ms iU
Lls 5 s oly oS il @l e o sl Shshl

Aol Gals Olge ol b S8 ae Sl
s e S i ol pS e T LS lss
sl ssles ol el ol [YA] s a S
S I 3 ile JL o eSS 0553 w25 55 b o jlas
Vo e Ol olas BB 5 i BB layles

A Sgd>ws 39,

Table 4 Effect of edible coating on thiobarbituric acid (TBAR;) (mg MDA/Kg) of rainbow trout fillet
during refrigerator storage (Mean+SD)

Refrigerated storage time (days)

Treatments 0 3 6 10
C (control) 0.07+0.00°° 1.67+0.09* 2.51+£0.11%° 4.27+0.21**
T1 (ca) 0.07+0.00"° 1.50+0.05°¢ 2.11+0.10°8 3.80+0.17°*
T2 (catext) 0.07+0.00"° 1.41+0.05°¢ 1.97+0.07°" 3.40+0.09%4
T3 (ca+Rext) 0.06+0.01*° 1.29+0.08° 1.90+£0.11® 3.23+0.23%

Capital letters in the same line and small letters in the same column indicate significant differences
(p<0.05) of treatments. (C: Control, Ca: Na-Caseinat 8%, Ext. Zataria multiflora extract, Rext: Radiatted ext)
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Table 5 Effect of edible coating on total volatile nitrogen (TVN) (mg /100g) of rainbow trout fillet
during refrigerator storage (Mean+SD)
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(p<0.05) ws oss (o)) ui

Refrigerated storage time (days)

Treatments

0 3 6 10
C (control) 12.21+0.90°¢ 27.45+1.09°° 29.10£1.11%* 32.83+1.32**
T1 (ca) 12.11+0.88* 25.1240.90°®  26.90+0.80"*®  28.00+0.87°*
T2 (catext) 12.19+0.75%¢ 23.7940.90®  25.00+1.20°*®  25.95+0.90°*
T3 (ca+Rext) 12.20+0.90°¢ 23.10+0.88°" 24.88+0.80°*" 25.23+1.12%

Capital letters in the same line and small letters in the same column indicate significant differences
(p<0.05) of treatments. (C: Control, Ca: Na-Caseinat 8%, Ext: Zataria multiflora extract, Rext: Radiatted ext)

SesS s 2l 5 Sl el Jasss ol Jres 5
bog S Wil e obos glalde sld b had e 18 S35 0
ol SVl Gl old W lag sk
O3g jaS W] ssdpe W5 Las S5 ael (gla
2l Sl oyl ol Sl 5o LR Gl glasl Ol
solesd 8L Camax a8 Lsa Olg o ) bjles
03,8 M 53 bag St alest plls Jals ks Sde

0> dele 53 a ks Ll S5 saS  Sl bl

Mo el s Sa¥sss, sl sl
sl oslas [YV] dibie 5l s LS 5 s il
e Gk Sl s Sl SLS 5 O3 bls s 4 o5l e
5> [YA] a8 e S sl il LS 5 o T ) e
ol Gla el 51 S Ol s 558 5 sl g seame W15
ol g Slis 5l s olos glalde i oS Ol

S S &S ssd s B S S oSS

Y


http://dx.doi.org/10.52547/fsct.18.116.29
https://fsct.modares.ac.ir/article-7-48264-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-14 ]

[ DOI: 10.52547/fsct.18.116.29 |

\i"# NA 09> ARNS e)LA.fu

Olpl gle mlo 5 ple dons

(Vitis vinifera L. var. Siahe sardasht).
Iranian Journal of Food Sciences and
Technology, 66(14):239-247.

[7] Fatemi, F. Asri, Y. Rasooli, 1., Alipoor, Sh.
D. and Shaterloo, M., 2012. Chemical
composition and antioxidant properties of y-
irradiated Iranian Zataria multiflora extracts.
Pharmaceutical Biology, 50(2): 232-238.

[8] Jamshidi, M., Barzegar, M. and Sahari, M.
A., 2013. Effect of gamma irradiation on the
antioxidant and antimicrobial activities of
cinnnamon powder. [ranian Journal of
Nutrition Sciences and Food Technology,
7(4):73-82.

[9] Gumus, T., Albayrak, S., Sagdic, O. and
Arici, M., 2011. Effect of gamma irradiation
on total phenolic contents and antioxidant
activities of Satureja hortensis, Thymus
vulgaris, and Thymbra spicata from Turkey.
International Journal of Food Properties,
14(4): 830-839.

[10] Gumus, T., 2010. Determination of the
changes of antifungal properties of Satureja
hortensis, Thymus wvulgaris and Thymbra
spicata exposed to gamma irradiation.
Radiation Physics and Chemistry, 79(1):
109-114.

[11] Haddad, M., Herent, M. F., Tilquin, B.
and Quetin-Leclercq, J., 2007. Effect of
gamma and e-beam radiation on the essential
oils of Thymus vulgaris thymoliferum,
Eucalyptus  radiata, and  Lavandula
angustifolia. Journal of Agricultural and
Food Chemistry, 55(15): 6082-6086.

[12] Mozdastan, S., Ebrahimzadeh, M.A. and
Khalili, M., 2015. Comparing the impact of
different extraction methods on antioxidant
activities of myrtle (Myrtus communis L.).
Journal of Mazandaran University of
Medical Sciences, 25(127): 10-24

[13] Valentino, M., Volpe, S., Angelo Di
Giuseppe, F., Cavella, S. Torrieri, E. 2020.
Active biopolymer coating based on sodium
caseinate: physical characterization and
antioxidant  activity. Coatings,10, 706;
doi:10.3390/coatings10080706.

[14] 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.

[15] Egan, H., Kirk, R.S., and Sawyer, R.,
1997. Pearson’s Chemical Analysis of Food,
Oth Edition Longman Scientific and
Technica, pp: 609-634.

Yo

Ay Cas by s lagSL s oslas S asma

[YA]

S S 4oms -V

sl olas (SIS S sl Ol sl e s
bz @S Bl e ol e b 4 (5l
S S B PO (P R L
A S 5SS Ol 4 3l sl eslas -
Glos 3 leals (e s Bl g el
G 33 b sy s s Sl S eslinl Jl
5SS ol ol S 5 b O sl
Solsipme S sl o se (S3lh sl s Seeds
il o g S Giudal S a5 b cplply LS
sl s Sl 5 S ol s 3 LIS
gl oo SYL Glase b o Sl ealiad (5l
23,5 oo sledy aols OlalS

@l:.a -A

[1] Ali, M. S., Saleem, M., Ali, Z., and
Ahmad, V. U., 2000. Chemistry of zataria
multiflora (Lamiaceae). Photochemistry, 55
(8): 933- 936.

[2] Fatemi F., Asri Y. and Naij, S., 2016. The
effect of gamma irradiation on the
antioxidant property of hydroalcoholic
extract and essential oils derived from
Chelidonium majus L. Journal of Plant
Researches  (Iranian  Biology Journal),
29(3):567-577.

[3] Kilcast, D., 1995. Food irradiation: Current
problems and future potential. Int. Biodeter
Biodegr, 36(3): 279-296.

[4] Jay, J. M., Loessner, M. J. and Golden, D.
A., 2005. Modern Food Microbiology.
Springer Science.

[5] Stajner, D., Milosevic, M., Popovic, B. M.,
2007. Irradiation effects on phenolic content,
lipid and protein oxidation and scavenger
ability of soybean seeds. International
Journal of Molecular Science, 8(7): 618-627.

[6] Riazi, F., Zeynali, F., Hoseni, E., Behmadi,
H., Khani , M., Poorvatandoost, S., 2017.
The effect of gamma irradiation on some
physicochemical, microbial properties and
antioxidant activity of dried grape marc


http://dx.doi.org/10.52547/fsct.18.116.29
https://fsct.modares.ac.ir/article-7-48264-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-14 ]

[ DOI: 10.52547/fsct.18.116.29 |

.(Zataria multiflora Boiss) 3| i ia 51 S

LSZ"“'A).}"Z quL? u:‘_}:’.)b)";b Q]‘}L@.i e)LZ..v

[23] Ibrahim-sallam, K., 2007. Antimicrobial
and antioxidant effects of sodium acetate,
sodium lactate, and sodium citrate in
refrigerated sliced salmon. Food Control, 18:
566-75.

[24] Raeisi, M., Tajik, H., Aliakbarlu, J.,
Mirhosseini, S.H., Hashem Hosseini, S.M.,
2015. Effect of carboxymethyl
cellulosebased coatings incorporated with
Zataria multiflora Boiss. essential oil and
grape seed extract on the shelf life of
rainbow trout fillets. LWT- Food Science and
Technology, 64: 898-904.

[25] Bahrami Feridoni, S. and Khademi
Shurmasti, D. 2020. Effect of the
nanoencapsulated  sour tea  (Hibiscus
sabdariffa L) extract with
carboxymethylcellulose on quality and shelf
life of chicken nugget. Food Sci Nutr. 00:1—
12. DOI: 10.1002/fsn3.1656.

[26] Mardani Kiasari, M. and Khademi
Shurmasti, D. 2020. Effect of lemon grass
(Cymbopogon citratus) extract and nanoclay
in  nanocomposite  coating on the
physicochemical and microbial properties of
chicken fillets during refrigerated storage.
Journal of Food Sciences and Technology,
106(17):13-21. DOI 10.29252/fsct.17.09.02.

[27] Adamo, M., Capitani, D., Mannina, L.,
Cristinzio, M., Ragni, P. and Tata, A., 2004.
Truffles decontamination treatment by
ionizing radiation. Radiation Physics and
Chemistry, T1: 165-8.

[28] Burt, S., 2004. Essential oils: their
antibacterial ~ properties and  potential
application in food- a review. International
Jjournal of Food Microbiology, 94(3): 223—
253.

[29] Fan, W., Sun, J., Chen, Y., Qiu, J., Zhang,
Y. and Chi, Y., 2009. Effects of chitosan
coating on quality and shelf life of silver
carp during frozen storage. Journal of Food
Chemistry, 115: 66-70.

[30] Erikson, U., E. Misimi, and Gallart-
Jornet, L. 2011. Super chilling of rested
Atlantic salmon: different chilling strategies
and effects on fish and fillet quality. Food
Chem. 127:1427-1437.

™

[16] Zargar, M., Yeganeh, S., Razavi, S.H.,
and Ojagh, S.M., 2014. Effects of sodium
caseinate edible coating on quality of
rainbow trout (Oncorhynchus mykiss) during
storage in refrigerator temperature. [ranian
Journal of Food Sciences and Technology,
44(11):71-81.

[17] Fazlara, A., Pourmahdi Brojeni, M. and
molaei, F., 2017. The effect of gelatin-
Avishan Shirazi (Zataria multiflora Bioss)
coating on microbial, chemical and sensorial
characteristics of  ostrich fillets in
refrigerated condition. [ranian Journal of
Food Sciences and Technology, 67(14):141-
155.

[18] Valipour, K. F., Ariaii, P., Khademi
Shurmasti, D. and Nemati, M. 2016. Effect
of chitosan edible coating enriched with
eucalyptus essential oil and a-tocopherol on
silver carp fillets quality during refrigerated
storage. Journal of Food Safety, 00:1-
15.DOI: 10.1111/j5.12295.

[19] 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). Iranian
Journal of Food Sciences and Technology,
87(16):253-261.

[20] Piruz, S. and Khani, M. R., 2018. The
effect of thyme essential oil and vacuum
packaging on shelf life of chicken breast
meat. [ranian Journal of Food Sciences and
Technology, 74(15):85-98.

[21] Abolghasemi, M., Zakipour Rahimabadi,
E. and Yousefelahi, M., 2018. Effect of
gelatin-Zataria multiflora Boiss based edible
coating on quality characteristics and shelf
life of silver carp (Hypophthalmichthys
molitrix) fillet during refrigerator storage.
Iranian Journal of Food Sciences and
Technology, 72(14):83-95.

[22] Gimenez, B., Roncales, P. and Beltran,
J.A., 2002. Modified atmosphere packaging
of filleted rainbow trout. Journal of the
Science of Food and Agriculture, 84: 1154-
1159.


http://dx.doi.org/10.52547/fsct.18.116.29
https://fsct.modares.ac.ir/article-7-48264-fa.html

JEFST No. 116, Vol. 18, October 2021 ABSTRACT

Iranian Journal of Food Science and Technology .

Homepage:www.fsct.modares.ir

Scientific Research

Effect of Zataria multiflora Boiss irradiated with moderate dose of
gamma rays on the shelf life of rainbow trout fillet (Oncorhynchus
mykiss) containing active coating based on sodium caseinate

Pahlavanzadeh, S.! , 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.

ARTICIE INFO ABSTRACT

Article History: In order to evaluate the effect of moderate dose gamma irradiation (10 KGr) on
antioxidant and antibacterial properties of Zataria multiflora Boiss, edible active
coating containing normal and irradiated extract (1.5%) on base of Na-caseinate
solution (8%) was prepared and shelf life of coated rainbow trout fillet was
evaluted. An experiment was carry out with 4 treatments without coating
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(control), fillets coated with Na-caseinate (T1), and fillets coated with Na-
Keywords: caseinate enriched with normal (T2) or irradiated (T3) Zataria multiflora Boiss
extract and 4 replicates during 10 days at refrigerated (4+1°C) storage. Chemical
(TVN, TBA, PV) and microbial (TVC and PTC) tests were measured on days 0,
3, 6 and 10. The results showed irradiation of Zataria multiflora Boiss with a

Zataria multiflora,
Gamma rays,

iati R .. .
Irrac}m on, moderate dose of gamma rays, despite the possitive effects, did not cause
Sodium caseinate, .. = .0 . . :
Shel life significant changes in its antioxidant and antibacterial properties. But at the end

of the storage period, the lowest levels of TBA (3.23+0.23 mg MDA/Kg), TVN

(25.23+1.12 mg/100g) and psychrophilic bacteria counts (5.00+0.13 log cfu/g)

10.52547/fsct.18.116.29 was found in fillets containing active coating of Na-caseinate and irradiated

Zataria multiflora Boiss extract (p <0.05). Therefore, Zataria multiflora Boiss

extract can be used as normal or irradiated in the active coating of Na-caseinate,

*Corresponding Author E-Mail: to increase the shelf life and quality of rainbow trout fillets at refrigerator
Dkhademi@gmail.com temperature for at least 10 days.
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