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Abstract: Recently, related to functional food developmastbuilding a new packaging technology called bivac

packaging, in which a package or cover for a paekaaye the unique role in growing food impact onstoner health.
For bioactive packaging concept development we hbaymint the industrial benefits of bioactive carapds which will

be included in packaging or coating materials, nelytheir direct inclusion in food. In this study n@eanalyzed various
types of monolayer LDPE / bioactive nanocompoditas, obtained by incorporating organophylizedcsite modified

with starch, hydrolyzed collagen, fatty acids@and quebracho (a natural poly-phenol). For foockagimg applications
were taken into account both the requirements ofl foontact legislation and physico-mechanical attarsstics, water
vapors and gas permeability. Packaging experinwi2stypes of products were carried out on meatlpets: smoky pork
salami and chicken meat paste (sausage) and higiityqoow cheese. The two types of products wekestigated by
physico-chemical analysis and microbiological asislyeriodically during storage, at different timdspending on the
package product shelf-life.
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1. Introduction 2. Experimental

Technical properties of various packaging materials Tested monolayer films:
and their actual use will depend, mostly, on presed « Low-density polyethylene with polyethylememaleic
availability in their particular field. anhydride copolymer (M1 LDPE);

Nanocomposite-based polymeric materials have gained [ow-density polyethylene with polyethylememaleic
in popularity for a wide range of applications, it anhydride copolymer and organophilized silicateo{gite
improvement of all products and commercializatioh 020A) modified with hydrolyzed collagen (C08G),
products that exploit their unique mechanical amefhal quebracho (QBR), cornstarch (Amp) and fatty acighg
properties [1]. The films, with 35-70um thickness, were obtained by

Development of monolayer nanocomposite polymersiow-extrusion at 160+ 5°C. The obtained films were
films used as food packaging involves the incorpora marked as: D20A, D20A-QBR, D20A:£,s and D20A-
and/or controlled release of bioactive compoundi&h w Amp.

direct impact on consumer health [2]. Test methods used in laboratory cover with:
Production technologies include new integration - Test method for overall migration analysisf@dd

technologies, micro- and nanoencapsulationgontact materials from packages;

encapsulations of enzymes and/or immobilized enzyiite - Organoleptic examination;

was found that all these technologies have exdetities - Physico-mechanical characteristics ysig]

in private properties of biopolymers [3]. Testing in practical conditions included: samples

Legislation requirements: if efforts in traditionf@lod packaged (filling) in a meat products factory, amdo
packaging field were moving towards minimizing thesamples packaged of high quality cow cheese.
interaction between food and packaging materialfema The quality of packaged products was carried out by
settled long time ago and provided by a clear laga®, physico-chemical and  microbiological — analyses,
recently, has become a new trend in new packagip@riodically, during storage, at temperatures renemded

materials development. by producer.
Therefore, regulation (EC) No. 1935/2004 authorizes
placing on the market two types of packages, wiaicts Overall migration
"active" and "intelligent" in contact with food Iproviding Overall migration of components, express in

information about the quality (freshness) of thedarct or  mg/kg (ppm) or mg/df consists in determination of the
by its preservation for more time, by introducimydrable totality of substances that migrate into the extomcmedia,
chemical changes. from food contact materials.
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Test conditions for tested material have followkd t TABLE 2. Overall migration test results
following regulatory provisions: SR EN 1186-1/2088d

SR EN 1186-9/2003. Overall migration (mg/dnf)
Aqueous Fatty
simulans simulants
TABLE 1. Packaged samples Sample B C D
o s’;” | ©% (10% (95%
Chicken mesat Smoky pork Cheese water) Acetic Ethylic Ethylic
paste (sausage) salami acid) acohol) alcohol )
D20A-C08G D20A-C08G D20A-C08G M1
D20A-0BR - D20A-QBR tope | 816 8.0 25 2,33
D20A-Cis.18 - D20A-Cig.15 D20A- 1016 6.83 416 6.0
D20A-Amp D20A-Amp D20A-Amp C08G ' : ' '
- M1 — LDPE M1-LDPE D20A- 950 8.66 383 6.16
OBR , , , ,
DCZOA' 9,16 9,0 2,50 17,16
. . . 16-18
Organoleptic examination D20A- 1083 1033 466 5 a3
Organoleptic test has been carried out with the bél Amp : : : :

sensory analyzers (sense organs and senses) usealsas

for analysis and measurement. The values of overall migration in aqueous simudant
Organoleptic examination run by the method ofA, B and C) are below the limits of 10 mg/dra+1

comparison compares samples of material underaicra  mg/dnf) imposed by GD no. 1197/2002. Small exceeds

and extracts with control samples and liquids etiba were founded at D20A-Amp sample.

(food or food simulants which have not been in aont The values of overall migration in D simulant (diby

with the material under examination). alcohol 95%) are below 10 mg/drf+1 mg/dn) limit. The
Under current legislation, GD no. 1197/2002 fomonly exceeded value is at D20AgGssample.

approving the Norms regarding materials and objects

coming into contact with foodstuffs, packages musger Gases and water vapors permeability analysis

normal conditions of use, not to transfer constitseto Results of the analysis of gas permeability ingbees

foodstuffs in quantities which could endanger humawith organophilized modified silicate are presentied

health or could bring an unacceptable change in thieble 3. Compared to blank (M1PE-MA), it ranks lowe

composition of food or deterioration in the orgapic all the tested films; the same for water vaporsmeability

characteristics. at 23 °C. Exceptions for water vapors permeabitity
Samples of packages and packaging materials, foo88 °C: D20A-Ge.;ssample is higher than blank.

or food simulants must not submit organoleptic cjesn

(color, smell, taste, where possible), compareti witntrol TABLE 3.Permeability analysis results

samples.
PERMEABILITY (P)
il il water vapors gases
Barmer  propenies. were. determined by specific | T |2 | (e 2umbe
prop y spP @23°C| a8°C| 0,] N, | CO,

analyses: VE

- Determination of water vapors transmissigie LDPE 5,02 9,46 | 4484 973,83| 10916
according to SR EN ISO 15106-1:2005 (humidity detec D20A-C08G 4,16 7,29 1729 506,39] 5870
method); D20A-QBR| 2,24 923 | 1859 887,46 10160

- Determination of gases transmission rateouigh DCZOA' 277 | 1101 2364 86931 9931

H ] H H 16-18
plastic films according to DIN 53380-1 (manometric D20A-ATD| 172 574 | 1353 46602 5261

method);
Packaged food analysis
3. Results and Discussions

Physico-chemical parameters analysis: protein,

. . . collagen, fat, sodium chloride, humidity and wagetivity;
Packaging materials analysis

The final product was analyzed after 21 days to

Overall migration tests estimate the influence of package over physico-ateim

It was studied the overall migration in simulant Aproperties after certain storage period. The rssalte
(distilled water), simulant B (3% acetic acid san), presented in Table 4 and Table 5 and in Figure 1.
simulant C (10% ethylic alcohol solution), in foodntact Between the four tested films there are no sigaific
conditions: extraction ratio 1:1 (fill), 10 days 4@ °C and modifications; only collagen content had a smafieience
in stimulant D (ethylic alcohol 95%), 24 hours &°C, in  in D20A-Cye.45 (highest value)and D20A-Amp (lowest
the same extraction ratio. After immersion in siamilboth value) samples.
sample and extraction liquid were sensory analyZés: Regarding other parameters, practically, we carsiden
results are presented in Table 2. they did not vary with film type.
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TABLE 4. Physico-chemical parameters for chickeatrpaste hydrolysable nitrogen (resulted from proteolysi®gass

performed by microorganisms) respectively maximum

CHICKEN MEAT PASTE (SAUSAGES) permissible for salted or smoked meat of 45 gME0DmMg.
Sample PHY SICO-CHEMICAL PARAMETERS
Protein| Collagen | Fat | NaCl | Humidity | Water TABLE 6 Easily hydrolysable nitrogen — chicken meat paste
(%) (%) %) | (%) (%) | activity
D20A-C08G[1145 | 338 [ 21,0 279 6380 0,94 Sorage | nitialy | 7 days | 14days‘ 21 days
D20A-QBR [11,13 | 3,11 | 2054 2,64 6359 _ 0,970 time
Dczlg/;' 1153 | 392 | 2148 244 6321 0976 Sample Basily hydrolysable nitrogen (mg/100)
D20A-Amp [11,78 | 264 | 20,73 2,15 63,69 0,078 D20A-C08G| 27,5 32,3 28,9 30,56
D20A-QBR| 27,5 357 | 27,25 30,56
D20A-Amp| 275 340 | 3373 35,42
, , . D20A- 275 221 | 28,98 34,0
TABLE 5 Physico-chemical parameters for salami Ciois
SMOKY PORK SALAMI
Sample PHYSICO-CHEMICAL PARAMETERS TABLE 7 Easily hydrolysable nitrogen — salami
Protein | Collagen | Fat NaCl |Humidity| Water
0, 0, 0, 0, 0, Vi
— ) | (6 | (0 | (0) | (%) | activity Storage intally [ 7days | 14days [ 21 days
1221| 261 | 2004 18] 6347 0,98 time _ _
LDPE i Sample Easily hydrolysable nitrogen (mg/100g)
D20A- ]
cogo | 1213| 243 | 2233 213 6163 098 D20A-ATD 575 370 3804 4713
D20A- ] M1LDPE 27,5 32,1 35,77 42,27
Amp | 1219 210 | 2014 169 6313 098 D20A-C08G | 275 | 320 | 37,43 42,11
Between the three tested films there are no sigmifi
modifications; at D20A-C08G film fat and NaCl conte Cheese analysis

are slightly higher and the humidity is slightlyer.
Regarding water activity we can observe highereslu Acidity values for tested cheese samples show a
(after 21 days) in salami samples. However betwalen different variation, during 10 weeks storage, dejirem on

tested samples no significant differences were
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Figure 1. Physico-chemical parameters

Easily hydrolysable nitrogen

As we can observe from analyzing values in Table 6,

easily hydrolysable nitrogen — chicken meat pastews a
slight variation during the 21 days storage time;itscan
see a higher growth dB20A-Amp and D20A-C6.15 but

the values are below limit imposed.
Easily hydrolysable nitrogen — salami

record a

continuous growth during the 3 weeks storage tiate it

can see a higher growth @20A-Amp.

film type thus: growth forD20A-QBR and D20A-Cie.1g
films and decrease for othévi{ LDPE, D20A-C08G and

D20A-Amp).

One explanation may be based on better barrier
properties (in first case), when as result of nbgb

metabolism CQ

is produced, which is dissolved in water

from product conducting on acidity growth. Figure 2is
shown the acidity evolution during storage period.
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Figure 2. Evolution of tested sample acidity duritgrage period

can be seen fro
tested samples,

For results evaluation it can be considered thet limCis.1e Sample,
values from Order no. 975/1998 for the content asilg
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The humidity of the samples was 52.27 % initiaig.

mMable 8§ the humidity decreased for all
the lowest value being recorde®20A-
result correlated with water vapors

permeability result, slightly higher than other sdes.
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RegardingD20A-QBR and D20A-Amp the humidity Analyzing Figure 3 we can see a different variation
levels are maintained at close values and highem the of yeasts and molds as follows:
other; a phenomenon also correlated with water isapo - RegardingD20A-Amp sample we can observe an
permeability results of these samples. increase of this parameter value until dé" 2fay, after
which remains practically constant until"28ay.
TABLE 8.Water activity, humidity and organoleptic examioati - Regarding other sample®Z0A-C08G, D20A-QBR,
of tested samples andM1 LDPE) we can observe similar variation, so in the
28" day the values are slightly closed, but highen tifese
Water | Humidity| Organoleptic of D20A-Amp sample.
Sample activity | (%) " exam” -Regarding D20A-Gs.1s sample we can observe the
Small spots strongest development of yeast and molds.
D20A-QBR | 0,933 49,52 of mold
on the side
Small spots
D20A-C08G| 0,957 44,80 of mold >
on surface
No

D20A- 0,962 | 41,30 | modifications

Cis 10’
1618 on surface
No —— MIFED

D20A-Amp 0,958 48,61 | modifications P e —8— DAL
on surface 10 DRI
" Tests were made after 10 weeks of storage +— DIAGER

—4— Di-Aap

Microbiological analysis 10’

Analysis of total number of germs (TNG) — chicken
meat paste (see Table 9), shows good values etem3af 10

weeks of storage, for 3 of tested samplBLOA-QBR, e aee e
D20A-Amp and D20A-C08G), 1(7/g order, compared to

D20A-Ciss Sample, 18g order, which represent , o

maximum allowed amount (DS/EN 1SO 4833:2003). Figure 3. Variation of yeasts and molds

Because the values of this microbiological paramete
are high the experiments should be repeated under
Storage Initially‘ 7 days | 14days‘ 21 days controlled pack_aging conditiong, considering thae t .

time cheese packaging was made in normal atmosphere, in
Sample TNG (cfu/g) laboratory conditions.
D20A-C08G| <10 |28-10°|3.3-1¢F | 5.2-1C0°
D20A-QBR| <10 <10 <10 | 1.5-1¢
D20A-Amp | <10 <10 [2.1-1¢| 4.0 10

D20A- <10 |45-10 |32-10 | 4.9-1¢°
Cisas

TABLE 9. Total germ — chicken meat paste

4. Conclusions

Analysis of total number of germs (TNG) — salangig(s Easily hydrolysable nitrogen content (expressed as
Table 10), shows good values up to 2 weeks of géora NH3) and water activity values, after 21 days, of sala
below limit of 15/g for D20A-Amp sample. samples are above the values of chicken meat paste

Other tested sample©20A-C08G and M1-LDPE) Samples, which can be explained by the differeratevden
don’t meet the microbiological requirements, evéera2 the two products composition.

weeks storage time. The results of physico-chemical analysis and the
results of gases and water vapors permeabilitys tast
TABLE 10.Total germ — salami according to microbiological analyses results.
Thus, analysis of NTG — chicken meat shows very
Storatg:1e |nitia||y‘ 7 days ‘ 14 days | 21 days good values even after 3 weeks storage time, faested
|

samples, exception D20A:6s (sample with highest water

Sample TNG (cfu/g) vapors permeability at 38C), while analysis of NTG —

D20A-Amp | <10 | 6.3-10 | 7.7-10" | 4.9-1C° salami shows very good values up to 2 weeks ofagtor
L'\S'F{E <10 | 6.3-10 | 9.2 1¢F | 6.2 10 only for D20A-Amp.

D20A-C08G | <10 | 6.3-10 | 9.0-10 | 1.0- 1C°
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