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ABSTRACT

The usage of different concentrations of two gagure (Carbon dioxide, Nitrogen), and also vacuumnditions
and the effect of flexible multi-layer films hasbestudied for shelf life prolongation of chickeeai (without
spices) at refrigerator (T= 8C). Ordinary condition as a control packagimgere compared with two type of
modified atmosphere packaging : 0% + CQ:30%), (N30% + CQ,70%)} and vacuum conditions in this study.
Chicken meals were packaged into one kind of poigrflexible pouch” 4 layers with thickness 186 PET / AL /
PET/LLD)". Samples were performed microbial test®tél count of bacteria, Clostridium botulinum coyn
chemical test (pH) and sensory evaluatiordifferent times. The usage of MAP was not adegtm controlling
spoilage, but the spoilage process was delayedshb# life of chicken meals under (% 30,G@ 70 N,) and
also vacuum conditions in this container we#ledhys .However, the best condition belonged tg 3% +
CGO,70% ) ,which shelf life was extended to 21 daysieOhand sensory properties showed that increasimg
amount of CO2 increased retention time, and caneesbly affect the taste of chicken meal under rieutlif
atmosphere. The PH variable has not decreased hapiid each treatments during storage times(56 YHaybile
can be explained by characteristic of this muéyer flexible pouch with less water vapor and @iyg
permeability, caused to control some chemical ieastin samplesMaximum change of pH was related to vacuum
conditions, then treatment under % 30 £ADd the lowest changes belonged to treatment Uided CQ.

Keywords: modified atmosphere packaging (MAP), shelf lifeicken meal, flexible multi-layer films (4 layers)

INTRODUCTION

The modified atmosphere packaging (MAP) is a uskftinique for various researches. However, ite lknown
that there is a non-thermal method for inactivatisieroorganism , is widely used for shelf-life probation, and
improvement the quality of perishable foods stoetdrefrigeration temperatures (3,4,15),and alsoethe no
degradation of flavor and taste with heat denatumabf objectives (10). The ability of modified-absphere
packaging for extending the shelf life of foodssibeen recognized for many years. Indeed, overyéafs ago
(3,15).Modified atmosphere packaging is the enclsi a food , in a package in which the atmospleasebeen
changed by altering the proportions of carbon dlexioxygen, nitrogen, water vapour and trace gasesprocess
limits microorganism as well as biochemical activithis modification is performed by gas flash pagikg which
oxygen is removed and replaced by a controlled unixbf gases (4). MAP inhibits some microorganissesgan
increase the quality of variety foods. These pregliszich as chicken meals without a efficient prsicgs are
potential source of pathogens microorganism, spgcimesophile and thermophile aerobic and anaerobic
Clostridium and Bacillus, since the low acidity (dFb) and suitable water activity of these packeshis creates an
ideal environment for rapid microbial spoilage lmstpackage (9, 10,17,18). Although, thermal tremtin{120°C,
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20 min) effectively destroys these microorganisrh®,17,18), has been used widely, proteins and sotiner
physiological substrates are inactivated, and auresgly the flavor, taste, and contents of nutdentfoods are lost
(17-21) .Other hands such treatment is carriechbhtgh temperature at which shrinkages and leakafpouches
have been occurred that caused second contamindmmthat reason, significant efforts are leadingthe
development of novel processing such as MAP (1518)7 which is proving to be able to inactivate igme
microorganisms without significantly affect nutoitial properties of several foods (1). However thewth of
microorganisms depends on temperature, pH and veat#rity as the main growth-determining factorshew
factors can significantly influence the growth dmeristics of the microorganism. All mentionedtitis study
include the initial concentration (%) of two ga®£N, in the head space as the independent variablénéogas
atmosphere demonstrated that,@&Rerts as an antimicrobial effect in the watergehaef the food product (3, 6, 15),
therefore except the effect of intrinsic, exditnand processing parameters on the &fubility, the concentration
of dissolved CQin the water-phase of the food product shouldngeriporated in this study as independent variable
(5). Nitrogen (N2) is a non-reactive gas that hasmell or taste, unlike carbon dioxide, is notasbed in food or
water (3). It is used as a filler gas to replacggex and thus prevent spoilage or to replace cadimxide and
prevent package collapse (3) .The multi layersdilmve been used for packaging these meal is podyonegplastic
films laminated with aluminum for packaging cooketbat and poultry instead of can (2,17-22) . Packpg
materials need to be microwave transparent and aavigh melting point; packages with some metal poment
can considerably change the food temperaturesc@riirocess factor). The most common packageshthat been
tried are individual pouches made of microwave gpament rigid films such as polyethylene (LLD) ,dan
polyethylene terephtalate (PET) ,which are barfiens (11, 12,17-22),and metallic components prédana
package, such as aluminum foil , can dramaticalfjyénce on heating rates of the packaged foodl@3)n this
study, we investigate about the effects of modifegthosphere packaging; gas compositions with differ
concentrations of CO2/N2 and microbiological tesiemical test (PH); sensory evaluation (6), andudage of one
multilayer flexible pouch(4 layers) (13,19) for #Hde prolongation of chicken meal without spicgs?,18,20). We
want to prove MAP can substitute thermal processirgpnservation industries, and have a lot ofif@ge. (15)

MATERIALS AND METHODS

2.1. Preparation of chicken meal

Chickens (2 kg weight) were chosen for this experit from local supermarket in Tehran -Iran. Théb&kens
were washed and cooked under Pressure (1 barPfamni® with sauce ( 1.5% salt without spices) . Pemature
was controlled in order to decrease to ambienperature (T=25 ° C) .After cooling , cooked chickeere cut into
slices, and samples were ready for packaging .Rsucbntain 50 g , cooked chicken without spic@s18,20,22) .
Analytical parameters such as pH (Crison 2001 plkem€rison Instruments, SA, Barcelona, Spain) Islelsolid
content (Atago RX-1000 refract meter; Atago Compang., Japan), were measured according to the ISIRI
regulation (17-22)

2.2. Modified atmosphere packaging

Henkelman packing machine, model Boxer-200A wasl irs¢his project. Samples were packed into onditayér
flexible pouch (4 layers) (PET/AL/PET/LLD) under dified atmosphere (13,14,19) . After packaging, gias
were carried to refrigerator immediately, for deteration shelf life, chemical test (PH), and midmbgical tests
(Total count of bacteria, and Clostridiums botutimaoounts)

Fig 1.(A) Modified atmosphere packaging, (B) gas alyzer, (C) gas flash tank(Model: Boxer-200A)
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2.3.Microbial culture

PCA(Peptone from casein 5g/1000 ml; glucose 1g/1®00Yeast Extract 2.5 g/1000 ml, Agar 14g/1000 ml,
Distillated water 1000 ml),plate count agar is agyal media for aerobic for aerobic, RCA (Peptamenf casein
10g/1000 ml; Meat Extract 10g/1000, Yeast Extragtt@00 ml, Starch 1g/1000 ml, glucose 5 g/1000-roybtein
hydrochloride 0.59g/1000 ml, Sodium acetate 3g/1@10 Sodium chloride 5 g/1000 ml, Agarl2.5g/1000 ml,
Distillated water 1000 ml)Rein Clostridia is a cult Media for clostridium.CMM(Beef heart 454g/100Broteose
peptone 20 g/1000 ml, glucose 5 g/1000 ml, Sodibtoride 59g/1000 ml, Sodium hydrochloride %2 454 A0
Distillated water 1000 ml).Cooked Meat is an enmemt media for aerobic bacteria.PE 2(Peptone dmfemnimal
extract 20 g/1000 ml, Yeast Extract 3g/1000 ml ,286RAolic solution of bromocresol purple 0. 04g/10Q0Cicer
arietinum L450 no, Distillated waterl000 ml) PemoYeast Extract Bromocresol Purple is an enrichmesdia
for anaerobic bacteria (7, 8,16,17,18,20-22)

Total count of microorganisms in PCA culture

1 g of sample was weighed under the microbial latwoy hood, and was crushed in 10 ml of ringerlsitsm.

According to CFU method, divided into one seriebe (six tubes) which contain 9 cc sterile distilwater . First
1 cc of the sample added to tube no one and tnaadféube by tube, while main sample was prepaogdserial
dilution(0.01,0.001...). Finally pour plate methodsadone in the PCA culture, in order to count totamber of
microorganisms which was incubated in 37 ° C fda$s (7).

Clostridium botulinum count in the RCA culture

1 g of sample was weighed under the microbial latmsy hood, and was crushed in 10 ml of ringerlsitm.

According to CFU method, divided into one serieshet (six tubes) which contain 9 cc sterile distllvater . First
1 cc of the sample added to tube no one and tmraedféube by tube, while main sample was prepasedebial

dilution (0.01, 0.001...).Finally pour plate metheeas done in the RCA culture . Tubes (with gas paake put in
the anaerobic jars, in order to co@bstridium botulinum which was incubated for 4 day 37 ° C (7).

2. 4-Samples packaging and storage

All pouches (unprocessed and processed chickensineare put at refrigerator temperature (T= 5° &mples
were packaged into one multilayer flexible filff@slayers).Analytical characteristics of this barrier contaimeere
shown in table 1(13,14,19)

Table 1- Analytical characteristics of container (B, 14, 19)

Sample Layers Thickness| Tensile of film | Tensile of sealing film O.T.R W.V.T.R
() (N) (N) (mi/m *.day) | (g/m?day)
PET\AL\PET\LLD | 12\7\12\100 136 104.61 61.03 0 0.089

PET: Poly Ethylene Terphetalat; LLD: Low DensitylfPBthylene ; AL: Aluminum

2.5. Chemical tests

Measurements: PH

PH meter was adjusted with a buffered solution to74Sample (50 g) was uniformed ,and poured ift® ml
erlenmeyer flask .PH has been measured at amkeimpierature ( T=25 ° C).

3. STATISTICAL ANALYSIS
In order to describe the variables of this expenitnee must design a model to analysis relationbleifveen type
meal, type of cultures, and type of treatmentsc@uparison of data which was performed by the ptish

RESULTS

4-1-Total count of microorganisms

The growth of these bacteria’s in control sampés observed after 3 days. Although growth of dxdatwere
observed in C1, C2, after 14 days and in C3 aftedl@/s. As you see in table 2 the most growthaatdria belong
to vacuum condition then in 30%C0O2 and 70% CO Variables were shown by different letter in eaglumn
had not significantly level with others.(P<0.05 )
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Table 2.Total count of microorganisms in PCA cultue

28 21 14 10 7 3 2 1
c
[}
=
@
o
'_
10<d 10< d 10< d 4/57e+007¢c 18x10b 1la 10a | 10a| A
10< d 1la 1la 1lla 1la 1la 10a 10a| C1
10< d 1la 1la 1lla 1la 1la 10a | 10a | C2
10< d 1la 1la 1la 1la 1la 10a | 10a | C3

A: control, C1:vacuum, C2:( 30%co02+70%N2), C370%co2+ 30%N2)

4-2-Clostridium botulinum count

The growth of Clostridium botulinum in control salmpvas observed after 3 day, in vacuum conditiod gas
composition (% 30 CO2 +% 70 N2) was observed dfterdays, and there was significant difference betwe
treatments C1 and C2 .The reason can be desdmpecelation between the type of modified atmasphin
packages. The number of Clostridium botulinumas observed in vacuum condition was more thaarotdAP
conditions. The growth of Clostridium botulinumargas mixture (70% COr 30% N) was observed after 21 days,
as you see in table 3 . The variables were showdiffgrent letter in each column had not signifitaevel with

others.(P<0.05)

Table 3.Clostridium botulinum count in the RCA culture

28 21 14 10 7 3 2 1

5

£

56 49 42 35 5

=
10< g 10< g 10< g 10< g 10< g 10°<g 2/91e+008f 2/23e+007e 43x10 10a 10a 10a A
10< g 10< g 10< g 10< g 10< g 26x10d 10a 10a 10a 10a 10a 10a C1
1< g 1< g 10< g 10< g 1< g 11x10% 10¢ 10¢ 10¢ 10¢ 10¢ 10¢ C2
10< g | 18/8e+00 10a 10a 10a 10a 10a 10a 10a 10a 10a 10a C3

7d

A: control, C1: vacuum, C2:( 30%e#70%N,), C3: ( 70%ce+ 30%N,)

CFU/mL

151

Fig 2- The growth of microorganisms (main sampledh different cultures after 1 day, under various

concentration of cg
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Fig 4- The growth of microorganisms (main sampledh different cultures after 3 days, under various
concentration of cg
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Fig 6- The growth of microorganisms (main samplesh different cultures after 7 days, under various
concentration of cg
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Fig 8- The growth of microorganisms (main sampledh different cultures after 10 days, under various
concentration of cg
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Fig 10- The growth of microorganisms (main samplesh different cultures after 14 days, under various
concentration of co
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Fig 11- The growth of microorganisms (main sampledh different cultures after 21 days, under various
concentration of cg
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Fig 12- The growth of microorganisms (main sampledh different cultures after 28 days, under various
concentration of co
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Fig 13- The growth of microorganisms (main sampledh different cultures after 42 days, under various
concentration of cg

The PH variable during storage times
The PH variable has not decreased rapidly , in é@eltments during storage times. The experimeadsbleen done
in 56 days which there were not observed PH decrgawhile can be explained by characteristic ofitmayer

flexible pouches with less water vapor and oxygenmeability, caused to control some chemical reastiin
samples, as you see in table 4

Table 4. The PH variableof each treatments during storage times ( 56 days

Shelf life treatm
56 49 42 35 28 21 14 10 7 3 ent
5.96e 6.05d 6.14c 6.22b 6.30b 6.39b 6.46b 6.54b 6.63 b 6.69a A
6.12bB 6.2bB 6.2&bB 6.3€bB 6.4bB 6.5bA 6.5¢bA 6.62bA 6.6€b 6.68¢ C1
6.0¢hB 6.1€bB 6.2€bB 6.34bB 6.42bB 6.4€bA 6.55L 6.5 6.6<b 6.6Z a C2
6.12bB 6.20bB 6.27bB 6.34bB 6.41bB 6.49 bA 6.53b 6.56b 6.6 b 6.61a C3

A: control, C1: vacuum, C2:( 30%e®70%N,), C3: ( 70%ce+ 30%N,)

7.5

—e— Control 4 layers
-= ‘“accume, 4 layers
—a— 30%, 4 layers

7.0 - 70%, 4 layers

==
= -5
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Fig 14. The PH variableof each treatment during storage times (56 days)
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The passage of timlead to increase the number of microorganisms andraulation of acid due to activity in the
samplesShelf life of samples had significantly level wiphl (p<0.05). The PH variable had a significant leued
effect on gas composition (p<0.05).The amount of @&s dissolved in water sample, caused to dectbaseH
variable of each treatmemilaximum change of pH was related to treatmenthA&n treatment C1 and treatment C2
which have had the same trend and the lowest chdmgenged to treatment C3.

CONCLUSION

The shelf life of chicken meal has evaluated adogrdo the National Standard of Iran (ISIRIB 23267 his
parameter for low-acid foods (PH more than 4.6)civhwvere packaged under vacuuamd also ( % 30 CO+% 70
N2) conditions into one kind of barrier flexibleych “ 4 layers (136 n)” were 14 daysThe best condition
belonged to ( BI30% + CQ70% ) while shelf life was extended to 21 dayshis ttontainer ,other hand sensory
properties showed that increasing J@creased retention time, and can adversely affectaste of chicken meal
without spice under modified atmosphere . The niedifatmosphere packaging (MAP) weren't lead to stop
spoilage completely .The effect of MAP was not ageq ,using this technique inactivated microorganigthout a
significant adverse effect on food properties asle . The best shelf life of chicken meal in cadinconditions at
refrigerator (T=5" C) is 3 to 5 days. According to these resultdfdiie can be extended to 21 days for condition
(N230% + CQ70% ).
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