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Tablel Counting the total number of Aerobic bacteria&tkaged fillet with concentrations of lysozyme
and chitosan of coating with essential oil cuminimiy storage at refrigerating temperatures for dysd
(in terms of Log cfu/g).( Mean + SD)

Day 12 Day 9 Day 6 Day 3 Day 0 Chicken Fillet
7.16x0.18 6.79+0.2 4.66+0.22 4.13+0.11°  2.35+012 Control sample
6.84+0.16 6.56+0.26 4.44+0.24° 3.85x0.28"  2.35x012 Coated with chitosan
4.39+0.28"  3.16+0.16™  2.95+0.149" 2.75+0.18°®% 2354012  With coating chitosan containing 1% oil
o fghi cdefg bed With coating chitosan containing 5%
4.16+0.15 2.99+0.13 2.73+0.19 2.58+0.22 2.35+012 lysozyme and 0.5% essential oil
efgh bede be Coating 10%Lysozymeand chitosan
3.99+0.T 2.91+0.18 2.64+0.22 2.49+0.18 2.35+012 _containing 0. 5%essential OiI_
3.82:0.20"  2.74+0.18°0  252+0.14° 267:0.46°% 235:012  COAUNG WithS% Lysozyme and chitosan
containing1%o0il
. i 0, i
3.35:0.44  2.60:0.18™% 244:0.18°  2.36:006 2.35:012  Coatng 10%Lysozyme and chitosan

containing 1%essential oil

% Common lowercase letters in the table indicateigwificant difference £>0.05).
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Tabe2. Counting the total number of psychrophilpankaged fillet with concentrations of lysozyme an
chitosan of coating with essential oil cumin durstgrage at refrigerating temperatures for 12 dgys.
terms ofL og cfu/g).( Mean £ SD)

Day 12 Day 9 Day 6 Day 3 Day 0 Chicken Fillet
7.06+0.07 6.46+0.14 4.61+0.18 3.57+0.27 2.12+0.1%8° Control sample
5.86+0.12 5.66+0.18 4.05+0.7 3.28+0.18" 2.12+0.16° Coated with chitosan
3.3+0.06™  2.73+0.5"  25+0.16%%  2.32+0.13¢  2.12+0.26° With coating chitosan containing 1% oil
0 hi fgh defg b  With coating chitosan containing 5% lysozyme and
3.47+0.18 2.73+0.14 2.63x0.1% 2.47+0.18 2.12+0.2% 0.5% essential oil
n hi defg be b Coating 10% Lysozyme and chitosan containing
3.2910.17‘ 2.71+0.1% 2.45+0.1 2.29+0.09 2.12+0.22 o.5%essential oil
3.01+0.1¢  2.50+0.fef"  2.42+40.15%"  2.24+0.18*° 2.12+0.28" Coating 5%Lysozyme and chitosan containing 1% oil
2.93+0.14  247+0.18%°% 2324008 2024018  2.12+024> Coating 10%Lysozyme and chitosan containing 1%

essential oil

*Common lowercase letters in the table indicateigiificant difference P>0.05).
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Tabe3. Counting the total number of pseudomonpsadkaged fillet with concentrations of lysozyme and
chitosan of coating with essential oil cumin durstgrage at refrigerating temperatures for 12 d@ys.
terms ofLog cfu/g).( Mean + SD)

Day 12 Day 9 Day 6 Day 3 Day 0 Chicken Fillet
7.81+0.2 6.8+0.18 4.67+0.17 3.63+0.38 1.49+0.18 Chicken Fillet
7.58+0.1% 6.72+0.18 4.18+0.17 3.3+0.14 1.49+0.18 Control sample
4.03+0.11 2.74+0.0%' 2.51+0.139"  2.28+0.15% 1.49+0.18 Coated with chitosan
5.44+0.16 2.64+0.23" 2.33+0.18% 2124012  1.49+0.18 With coating chitosan ¢
H ontag\mg 1% oil .
fgh def With coating chitosan containing 5%
4.88+0.3%" 2.45+0.£" 2.32+0.15%0 2+0.158° 1.49+0.18 |ysozymegand 0 506 essential ol
def b Coating 10% Lysozyme and chitosan
4.07+0.08 2.3+0.06% 1.94+0.28 1.81+0.17 1.49+0.18 O a0 Lonadaee ang b
3.66+0. % 2.07+0.28¢ 1.8240.18°  1.614#0.16  1.49+0.18 Coating 5%Lysozyme and chitosan

containing 1% oil

% Common lowercase letters in the table indicateigiifscant difference £>0.05).
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Tabe 4 Counting the total number of Coliform bacterigackaged fillet with concentrations of
lysozyme and chitosan of coating with essentiatwihin during storage at refrigerating temperatiwes
12 days. (in terms of Log cfu/g).( Mean + SD)

Day 12 Day 9 Day 6 Day 3 Day 0 Chicken Fillet
3.56+0.16 3.17+0.15  2.63x0.17"° 2.17+0.0 1.52+0.17°° Control sample
3.42+0.18 2.89+0.29%  2.43+0.13™ 2.09+0.1" 1.52+0.17° Coated with chitosan
2.6420.19""  1.66+0.2°*"  1.36+0.08°  1.63+0.2°®°  1.52+0.17"° in\';hhcoatir]g ch;;t_osan containing 1;/3/oil
hi d d b ith coating chitosan containin 0
2.81+0.15"  1.9440.1&"  1.65+0.18"° 1.59+0.18°° 1.5240.17"° lysozyme and 0.5% essential ol
d b bed b Coating 10% Lysozyme and chitosan
2.50+0.29™  1.63+0.08°%  1.48+0.06™ 1.56+0.122°°% 1 .52+0.17°° co%taining%.sooessential gk
I d def bed b Coating 5%Lysozyme and chitosan
2.41£0.0f™  1.65:0.18°° 1.66+0.16“*" 1.57+0.09"% 1.52+0.17° 9 Contaming 16 oi
1.83+0.059"  1.36+0.08° 1.67+0.18%%" 153+007 15240170  Coating 10%Lysozyme and chitosan

containing 1% essential oil

% Common lowercase letters in the table indicateigwificant difference >0.05).
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Synergistic effect of lysozyme on chitosan-based filmsincluding
Cumin essential oil on the antimicrobial activity
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(Received: 2016/09/03 Accepted: 2016/11/05)

Lysozyme- chitosan-cumin oil films were develop éhancing the antimicrobial properties of chitosan
films. A different concentration lysozyme solutiovas incorporated in to chitosan 2% film forming
solution and 1% oil cumin .The film used for naibial properties of chicken fillets stored at rgénator
Lysozme and cumin oil releases from the matrix lifosan film and effect on antibacterial properties
such as total mesophilic bacteria, microbial Tobalcterial count, Psychrophiles, Coliforms and
PseudomonasResults showed that 10% lysozyme and 1% cumierdiaince the efficiency of chitosan
film against bacteria in chicken fillebtatistical results showed that 3 log cfu/gueeti in mesophilic

bacteria in 12 days and 3 log cfu/g, 1.1 legg , 3 log cfu/g in Psychrophiles, Coliformsda
Pseudomonas bacteria respectively .So the reshtwesl the synergistic effect of oil cumin and
lysozyme in to chitosarbased films . Thus brooding their application &rding food quality and
saftely .

K ey words. Cuminum cyminum, Essential oil, Lysozyme, Synergistintimicrobial properties.
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