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Table 1 List of treatments in the present study.

NO Treatment Description
1 Con Samples without any coating solution
2 CH Samples coated with Chitosan solution
3 CH+BPNEI Samples coated with Chitosan solution containing 2.5% BPEO
4 CH+BPNE2 Samples coated with Chitosan solution containing 5% BPEO
5 CH+MONE Samples coated with Chitosan solution containing 4% MOE
6 CH+BPNE1+MONE Samples coated with Chitosan solution containing 2.5% BPEO and 4% MOE
7 CH+BPNE2+MONE Samples coated with Chitosan solution containing 5% BPEO and 4% MOE
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Table 1 Composition of Buniumpersicumessential oil.

RT Conc«(a;:;‘atlon Constituents NO
8.24 0.28 B-Thujene 1
8.38 0.26 Cyclohexane, (1-methylethylidene)- 2
9.16 0.18 Camphene 3
10.07 0.49 B-Phellandrene 4
10.28 5.28 B-Pinene 5
10.73 0.52 B-Myrcene 6
11.46 1.32 a-Phellandrene 7
11.91 0.14 a-Terpinene 8
12.33 9.71 p-Cymene 9
12.49 6.29 D-Limonene 10
12.62 0.48 Eucalyptol 11
12.75 0.10 trans-B-Ocimene 12
13.84 19.99 v-Terpinene 13
14.98 0.50 Terpinolene 14
19.49 0.31 4-Terpineol 15
19.76 0.13 Dill ether 16
20.20 0.14 a-Terpineol 17
20.37 0.24 Estragole 18
22.62 24.37 Cuminaldehyde 19
24.07 0.18 Phellandral 20
24 56 875 Carbamodithioic acid, formyl-, methyl 21
ester
24.82 18.96 1,4-p-Menthadien-7-al 22
30.07 0.16 Caryophyllene 23
34.47 0.12 Myristicine 24
59.57 0.98 Heptasiloxane, hexadecamethyl- 25
99.88 Total

Yot


http://dx.doi.org/10.22034/FSCT.19.133.249
https://dorl.net/dor/20.1001.1.20088787.1401.19.133.21.6
https://fsct.modares.ac.ir/article-7-51885-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-02-16 ]

[ DOR: 20.1001.1.20088787.1401.19.133.21.6 ]

[ DOI: 10.22034/FSCT.19.133.249 ]

VE diiel V4 655 AT 6 la

ol SaS lee clile Blas (YY) 0LKes 5 ol
s sS sl ez 1 glAE 05 5L ke ade el o
S gl O1STHT S oSTeis i) oo i pw o shoils oy 55151
oey=evomg/ml wsls 53 pisteesise botad 5 ks 5l
025 ol o S s Lol Sy s 5 o S 158
B LS oy e p S 5 e 0 S sls 681 e ol
LY T s, callas andllas s Lol

e s ojlas 05 5ol 36 MBC, MIC L5l s
28 OIS Y TN i st el i) (5 S
osbas Osed 3ol 5l 5 Sods Lol L ddaly 5o gl anlllas
sl 45 K Dy 50 058G oS ol ajlas IS sk 5 ke
Dl B A 5 s S A Lol SV (gsliws Ll
s Swds (YY) Olan 5 JLS syls SOV elS
P b e skl 6 S e 1) e JST e slae
oS cpleslas &8 als OLES S L5 S o O s> S
el S SL e s S S
IFYIASl e

Table 3 MIC and MBC of
Buniumpersicumnanoemulsions(BPN) and
MelissaofficinalisL. extract (MOE) against

Listeriamonocytogenes by microdilution broth

method.
MBC(%) MIC (%) Nanoemulsion
0.50 0.25 Buniumpersicum
2 1 MelissaofficinalisL.
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Table 4 Antibacterial activity of chitosan films
containing BPNEand MONE against
Listeriamonocytogenes by the agar well
diffiusion assay

Yo

Listeria monocytogenes Treatment
11.30+0.178 CH
13.460.18" CH+BPNEI
15.66+0.18° CH+BPNE2
14.30+0.15¢ CH+MONE
16.47+0.14° CH+BPNE1+MONE
17.15£0.16° CH+BPNE+MONE
30.19+0.14* GM

Different letters indicate a statistically significant
difference (p <.05).

oSt et Gl OisS A Sh S 4Kk
sdalls () g leakd =l 5 50 4o L [TE ]
sls DL S s (el BBB) J2S slgadss Ll s S
S OaS o Seds Caale S il OF ey ol e
e sl b el sleas S sy e 4 oS il S5 S
seala o dld esle Dozlee 05 o5 Sl S il
WBog ohd mhae bl s S Gle SL oA ) LS


http://dx.doi.org/10.22034/FSCT.19.133.249
https://dorl.net/dor/20.1001.1.20088787.1401.19.133.21.6
https://fsct.modares.ac.ir/article-7-51885-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-02-16 ]

[ DOR: 20.1001.1.20088787.1401.19.133.21.6 ]

[ DOI: 10.22034/FSCT.19.133.249 ]

VEo) adl N4 69> ATV Q)L«).:J

el Opd el iU sl S St sle ks oS Sl
G 2SS o ol gLl s ol 5 ol 6y
o s Bl 13 Sk edd el st s el st ade
oS gl (b 4 S s Seds (S5 chl O
Sl anllias s Ll e il sl sl L e
Wen 5 Slsajls cillas piise S5 Slallas =W b
s bl g5l Ol sS Gld S LSl (YY)
S8 Cl S s sl i 80 e 1) sy
bl s 10 0,03 ST Jlmsy o el (146
adlae cpl s 0sls LI 3 ) 3)pe 05 4w Sy ol
ekl Ll gy e ek esss Jsb s e (g St sl
Sols s sk O aS b (Ad ool gla W ke
Gl wsad 53 oled ol 0L il g J S s S Sl S
S8 oS b el YL chle b oedd ol i
adllas 3 [YAJdls st sise bt 686 Gaon S5
ST 5T s s Sk S YY) Oy ol (gige
b o3 el Syl Y B slglle U 5SS s, el
23S 3 LT sy OlisS-als S aiselS
bl re sk 0 st sT s s S s
Sl &S osb a4l Gl bl clle Ol
DS 5 Histeesipe bt $SU Gy S A
DL aalllas ol ol 5 ekt 5T Dl sl (5 S 4 g
S S e S Ulse 4 S ) bl Dol &S sl
Joeily Blsten Ol S— el (25508 (s B o (ke
W 3 el ke 4 S gleadd axe s a1
35 T O Kan 5 0L st [80 AL axdls Jle st
ol sl sk Je oS 5SS CaselS 5L o
Wo g oS pa B8 el olas s ol
JE oz 205 OISTHT S Ls 3l 5 3 st sisol 2
Sheslal 53 pstesise botee] S
05538 ok 5 J S 05 5 55 ALS LS 5 (ol o 53 a
eRIB L 2w ek e eSS

Loy U’i‘ J:;u\ a)L.é.C« 9 U’“’:"l}] uw.’l.w\ )\ oslatul S

)lm.« Olsee . isls

Ll cils

é})g 4 s S5 gmb okl Olpe hls 5 0os 2alS
LEV] Lsg J 28

yov

Skl b el el Lilse Lyl | st 5
LYAL s Sl gseen 01>

m

10J I
0
A <</ ‘(/ eﬂ/ e‘(f
S S & ¢

&
=

& \ & >

&R ¥ & &

DPPH (%)

Fig 1 Antioxidant activity of chitosan films
containing BPNE and MONE.
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Table 5 Average reduction rate of Listeriamonocytogenes count (log CFU/g) among treatments when
compared together during 16 days of storage.

Mean Difference I-J

Group I croup.d CH+BPNEl+  CH+BPNE2

+ + + +
CH CH+BPNE! CH+BPNE2  CH+MONE MONE MONE
Con 1.06% 133% 1.69% 1.59% 1.91* 2.12%
CH 0.26% 0.63% 0.52% 0.84* 1.05%
CH+BPNE1 0.36% 0.26% 0.58% 0.79%
CH+BPNE2 -0.10 0.21% 0.42%
CH+MONE 0.32% 0.53%
CH+BPNEI+MONE 0.21%

*[ndicates a statistically significant difference (p <0.05).
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Fig 2 Changes of Listeria monocytogenescount of
camel meat samples in different treatments during 16
days of storage at 4 °C.

TBARS S o jlail-1-¥

55 adlas 5,50 e @i STBARS Ol ol uxs &g,
B [ | SIS R Vi B RU PRE
2 b e el g eys glanl L el S lss
dsb s Ll osyls 13 o/YY=+/Yemg MDA/Kges s

Q\J,:.a BE) “-‘<-1)jJ‘4 WK J""l‘ﬁ‘ Loy U.AJ-Lw U'.'-‘ 09>

Table 6 Average reduction rate of TBARS among treatments when compared together during 16 days of

storage.
Mean Difference I-J
Group J
Group I CH+BPNEI+ CH+BPNE2+
CH CH+BPNEl CH+BPNE2 CH+MONE MONE MONE

Con 0.27* 0.36* 0.43* 0.34* 0.43* 0.47*
CH 0.09 0.15* 0.06 0.15* 0.20*
CH+BPNEI 0.06 -0.02 0.06 0.10
CH+BPNE2 -0.09 0.001 0.45
CH+MONE 0.09 0.13
CH+BPNEI1+MONE 0.04

*Indicates a statistically significant difference (p <0.05).
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Fig 3 Changes of TBARS camel meat samples in
different treatments during 16 days of storage at 4 °C.
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Table7Average reduction rate of pH among treatments when compared together during 16 days of

storage.
Mean Difference I-J
Group J
Group I CH+BPNEI+  CH+BPNE2+
CH CH+BPNEl CH+BPNE2 CH+MONE MONE MONE

Con 0.14* 0.23* 0.33* 0.32* 0.41%* 0.48%*
CH 0.08* 0.18* 0.18* 0.26* 0.34*
CH+BPNEI1 0.10* 0.09* 0.17* 0.25%*
CH+BPNE2 0.006 0.07 0.15*
CH+MONE 0.08 0.15
CH+BPNE1+MONE 0.07

*Indicates a statistically significant difference (p <0.05).
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ABSTRACT

ARTICLE INFO

The aim of this study was to investigate the antimicrobial and antioxidant
effects of chitosan edible film containing nanoemulsion of Melissa officinalis
L. extract and Buniumpersicum essential oil on Listeriamonocytogenes
inoculated into camel meat. The studied films were prepared using 2%
chitosan and 2.5% and 5% of nanoemulsion of Buniumpersicum essential oil
and 4% of Melissa officinalis L.extract. The antimicrobial and antioxidant
effects of coated camel meat during 16 days of storage at 4 °C with a 4-day
interval (0, 4, 8, 12, 16) were evaluated. The coated portions were chemically
evaluated. Most of the essential oil compounds include: cuminaldehyde
(24.37%), y-Terpinene(19.99%), and P-cymene (9.71%). The MIC of Melissa
officinalis L. extract and Buniumpersicum essential oil against L.
monocytogenes were 1% and 0.25%, respectively. The antioxidant effects of
films by DPPH method showed that the addition of essential oils and extracts
increases the antioxidant properties of films. The antimicrobial effect of films
by disk diffusion method, the largest diameter of growth inhibition zone
(17.15 £ 0.16) was related to chitosan film containing 5% Buniumpersicum
essential oil and 4% Melissa officinalis L. extract. The average count of
L.monocytogenes in the control treatment was higher than the other
treatments. The results of TBARS showed that the antioxidant properties of
films containing Buniumpersicum essential oil and Melissa officinalis L.
extract was higher than the control sample. The pH level in the samples
coated with chitosan film containing 5% Buniumpersicum essential oil and
4% Melissa officinalis L. extract was lower than the other treatments. In
general, the prepared films have good antimicrobial and antioxidant properties
against L. monocytogenes, which increase with the addition of plant
compounds.
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