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ABSTRACT

This study was conducted to assess the safety of the commercial plastic packaging materials in Wad-Medani town
which purchased from local market by the consumer for filling, packing and/or preserving foodstuffs. The samples
of plastic packaging materials were randomly collected from the local market in Wad-Medani Town in Central
Sudan. The immersion method technique was applied to determine overall migration (non-volatile) of plastic
packaging materials. The main findings were that, 25% and 16.7% of the commercial plastic packaging materials
not applicable and safe in aqueous food types if the pH value of the foodstuff > 4.5 and < 4.5, respectively, when
compared with European commission regulations10/2011.
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INTRODUCTION

The safety materials and additive substances itacowith food must be evaluated as molecules cignate from
the materials into food known as food contact sufists (FCSs) [1,2]. So that, any potential trartsféoods that
does not raise safety concerns, might change timpasition of the food in an unacceptable way orehagiverse
effects on the taste and odour of foods [3—6]. Gbelity and descriptions of plastic packaging materused for
food packaging must be safe and compatible witbringtional requirements in regulations at all ssagfeplastic
supply chain beginning with the supply of resire.(the base of plastic) and additive materials, mactufing
process in the factory, distribution of the plagtimducts in local market by retailers and propse by the
consumers at homh&] . In Sudan, the products of the commercial plgstickaging materials.é. wraps, pouches,
sacks, bags) is supplied in the local markets ftdhartoum plastic factories and most of plastic cle are
imported for food services.€. cups, spoons, boxes and dishes, bowls) from E@atdi Arabia, China and United
Arab Emirates.

The commercial plastic materials that are usecémkaging foodstuffs in Sudan depend on the cdlbe. plastic
white color manufactured from Low-Density Polye#nye (LDPE) for frozen foodstuffs and from High-Digns
Polyethylene (HDPE) for hot foodstuffs, the blackor for waste materials, and other colors for fingd and fresh
foodstuffs in groceries [8]. This means the consuard food retailer for marketing use many prodwdtshe
commercial plastic packaging materials and artiétesfilling, preserving and packing foodstuffs tvitinknown
safety standards for use.
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MATERIALS AND METHODS

We randomly selected 72 samples from 144 specimEpkastic packaging materials from six plasticespbints in
Wad-Medani town local market which were manufaalureSudan. The criteria of sample based on 300lemgth
x 210 mm width and two kilograms pay load. The gtémtused on the commercial plastic packaging reser
named as polyolefins (PO) due to lack of label imfation on plastic packaging. The polyolefins (R@luded:
Low Density Polyethylene (LDPE), Very Low DensitgliZethylene (VLDPE), High Density Polyethylene (HBP
and Polypropylene (PP). This classification of ptd§ins as referred to European Commission[9].

The preparation of aqueous food simulants andiplasimples of tests in the laboratory was laid urigle EN
1186-1: 2002 and BS EN 1186-3: 2002 framework ancbean Commission Directive EU 10/2011 to deteemin
overall migration as:

= Food simulant (A) 100 ml of 95% Ethanol (v/v) addedhe 900 ml of distilled water to volume of ltdi. The
food simulant (A) recommended for testing aqueoasi fpH > 4.5.
= Food simulant (B) 30 g of acetic acid (w/v) addedhe 970 ml distilled water to volume of 1 Litdte food
simulant (B) recommended for testing aqueous fgpd pH < 4.5.

The study applied standardized testing conditioar anigration number five (OM5) at 2 hours in 100 f&
determining overall migration (non-volatile) of ptac packaging materials polyolefins (PO) as recemded by
European Commission Directive EU 10/2011[10-12].

The Statistical Package for Social Sciences (SP®ffvare Program Ver.20 was used to calculate theradl
migration values average means and standard davi@d + SD) and compared with the overall migratias
recommended by European Union (EU) regulationsQ¥pL0].

RESULTS AND DISCUSSION

3.1. Overall migration (OM) value in aqueous food simulant (A)

As shown in Table 1 and Fig. 1, the overall mignatmean values of the commercial plastic packagiatgrials
ranged between 7.3-12 mg/dm? into aqueous food laimh§A). It has been found that, the overall ratgmn
meanzSD value of 25% (n=3/12) of the tested comiakmastic packaging materials samples was (9.5 2
mg/dm?), and this value exceed the permissible (jil mg/dm?2) and not applicable in aqueous fo@e$yif the pH
value of the foodstuff exceeds 4.5 as stated by Eoeopean Commission Regulations 10/2011[10]. The
permeability characteristics of polymer materialthvfood simulants, which normally contain waterg aan
important key to fully understand its suitability Bbod packaging. The change in the permeabiliigr dhe contact
with food simulants is principally due to the swmdl effect of the water molecules. Regarding Pdiyletne (PE)
and Propylene (PP), which are hydrophobic films, ghas permeability values (for N2, CO2, and O2)sarengly
affected after the contact with the food simularithie reason may be a consequence of a differenceystallinity
and morphology of films as well as the presencedafitives, residual monomers, or oligomers as tepdoy [13].

If the packaging is not compatible with a givendypf food then there can be a strong interactiadifey to an
accelerated release of chemical substances. Howewelesirable interactions between food and paokagi
materials can give rise to potential health prolslemhich effectively can be dealt with by carefulside and
construction of packages [14].

3.2. Overall migration (OM) value in aqueous food simulant (B).

As shown in Table. 2 and Fig. 2 the overall mignatmean values ranged between 8-12 mg/dm? of thnescial
plastic packaging materials into aqueous food samu(B). The study found that 16.7% (n=2/12) of therall
migration meanSD values 9.2+1.9 mg/dm? of the cenumal plastic packaging materials exceed 10 mg/dim?
permissible limit and not applicable in aqueousdfdypes if the pH value of the foodstuff exceell ds stated by
the European Commission Regulations10/2011[10]. sutystance which migrates from packaging into thuel fis
of concern because it could harm the consumerthealten if the migration substance is not potelytiadrmful it
could have an adverse effect on the flavor andpabdity of the food. Anyway, the effect of théfdrent used
food simulants is almost the same for all the stddiolymers except for the Paper/Polyethylene, ivBliowed a
difference regarding the type of food simulant yseith the highest value in permeability changegwkxposed to
acetic acid solution, probably due to a minor ditgbof the monomer to acetic acid instead of etiiesolution as
reported by [13].
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Table 1. Overall migration (OM) value obtained by btal immersion into food simulant (A) in 2 hours at100 °C of experimental samples
of the commercial plastic packaging materials

Overall Migration into Food Simulant (A) in (mg/ém
Experimental Samples  First Meant SD Second | Meant SD
Triplicate (g/dm?) Triplicate (mg/dm?)
12.0 12.0
Sample 1 12.0 10.7£1.4 12.0 12.0+0.0
8.0 12.0
12.0 8.0
Sample 2 12.0 12.0+0.0 8.0 9.3+x1.9
12.0 12.0
8.0 8.0
Sample 3 8.0 8.0+0.00 8.0 9.3+x1.9
8.0 12.0
8.0 8.0
Sample 4 8.0 8.0+0.00 8.0 7.3£1.7
8.0 6.0
12.0 12.0
Sample 5 8.0 10.7+1.9 8.0 9.3+1.9
12.0 8.0
8.0 8.0
Sample 6 8.0 8.0+0.00 8.0 9.3+1.9
8.0 12.0
Overall Mean + SD (mg/dm?) 9.5+2.0
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Figure 1. Overall migration (OM) mean value of expemental samples of the commercial plastic packagm materials in food simulant
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Table 2. Overall migration (OM) values obtained bytotal immersion into food simulant (B) in 2 hours & 100°C of experimental samples
of the commercial plastic packaging materials

Overall Migration into Food Simulant (B) in ( mg/ém|
Experimental Samples First Meant SD Second | Meant SD
Triplicate (mg/dm?) | Triplicate (mg/dm?)
8.0 8.0
Sample 1 12.0 10.7£1.4 8.0 9.3+1.9
12.0 12.0
8.0 8.0
Sample 2 8.0 8.0+0.0 12.0 9.3+1.9
8.0 8.0
8.0 8.0
Sample 3 8.0 8.0+0.0 12.0 9.3+1.9
8.0 8.0
8.0 8.0
Sample 4 8.0 8.0+0.0 8.0 9.3+1.9
8.0 12.0
8.0 8.0
Sample 5 12.0 10.3+1.9 8.0 8.0+0.0
12.0 8.0
8.0 12.0
Sample 6 12.0 10.7+1.4 8.0 9.3+1.9
12.0 8.0
Overall Mean+ SD (mg/dm? 9.2+1.9
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Figure 2. Overall migration (OM) mean value of expemental samples of the commercial plastic packagm materials in food simulant

B)
CONCLUSION

The study concluded that, traceability system abfit packaging materials in Sudan not follow thaie and good
manufacturing practice (GMP). The quality of plagtod packaging materials does not apply intéonat symbol
code number which provides a quick snapshot detptlie name of the resing the base material of the plastic).
The study highly recommends further surveillanaeaech work studies on plastic packaging materials.
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