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Rice is one of the most important crops throughout the world, as it contributes toward
satisfying the food demand of much of the global population. Boil-in-bags have become
increasingly popular in recent years. Such pouches are used extensively for packaging rice. Such
method of packaging is convenient for the consumer who merely has to place the pouch into boiling
water for a specified time period, remove the pouch from the water. The packages also typically
contain a plurality of small perforations over a substantial portion of the films of the pouch. These
perforations allow water to enter and leave the pouch when the pouch is immersed in boiling water
during cooking. At the same time, these perforations must be sufficiently small to prevent the egress
of foodstuff from the pouch [1].

The boil-in-bags for rice on the market are produced from perforated flexible thermoplastic
films which are acceptable as foodstuff packaging and are capable of withstanding immersion in
boiling water, as well as having sufficient strength to withstand filling, shipping and storage. The
polymers are source of potencially ecologically dangerous polymeric nano- and microscale
particles.

The present study was conducted to identify the chemical composition of boil-in-bags of
four different varieties commonly produced in Ukraine: Sample 1 — trade mark «Svoya Liniya,
Sample 2 — trade mark «Art Foods», Sample 3 — trade mark «Zhmenka», Sample 4 — trade mark
«Trapeza Bellissimo» which were purchased from the local supermarkets in Odessa.

The boil-in-bags for the storage and cooking of food items include the elongated rectangular
shaped bags having an inside and an outside wall, a closed top end and an bottom end. The
identification of plastic materials carried out with using Fourier transform infrared spectroscopy
(FTIR) [2].

The absorption bandsin all polymeric samples correspond to the main absorption
wavelengths of polyethylene (the strong asymmetrical and symmetrical stretching vibrations of
methylene group present in all polymeric samples are observed ca. 2919 and 2847 cm™,
respectively, the strong asymmetric deformation vibrations of the methylene group at 1472 cm™ and
1462 cm?, the middle rocking deformation vibrations at 730 cm™ and 718 cm™.

The FTIR spectra of samples No. 1 and 2 shows also characteristic bands for calcium
carbonate (calcite): the in-plane band (v4) at 711 cm, the out plane band (v;) at 876 cm™ and the
antisymmetry stretch (vs) at 1420 cm™. The vibrational modes present combined modes vi+v4 and
vi+vs (near 1795 cm™! and 2515 cm™!, respectively).

Calcium carbonate particles are used as filler in plastics like polyethylene, polypropylene
etc.

Figure 1 illustrates the optical micrographs of the perforation images of films. The
perforation as through holes and rims on the hole perimeter is observed. The microscopic
morphology of samples indicates that the holes produced by hot-needle perforation. Hot needle
perforation involves passing super-heated needles through the film to both penetrate and melt it.
This results in a hole consistent in both size and shape. The rims have a different shape: square,
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rhombic, oval and round. The hole size distributed from 0.7 and 1.5 pm, which is typical for
macroperforation.

1 - Svoya Liniya, 2— Art Foods, 3 — Zhmenka, 4 — Trapeza Bellissimo
Fig. 1 — Micrascopic view of the perforation

The rims showed distinct microstructural characteristics. On the edges of the holes melted
by hot needles, elongated short fibers and particles with indefinite shape are observed. These
particles can bea potential source of food contamination by plastic when cooked in boil-in-bags.

On the other hand, the presence of these through holes allows not only water to penetrate
inside the boil-in-bag during rice cooking, but also to diffuse air oxygen and water vapor during
storage of food product. This leads to deterioration resulting in the product’s shelf-life.

Conclusions. Plastic bags for cooking were investigated by the methods of FTIR
spectroscopy and optical microscopy, and plastic identification was carried out.

References

1. Presence of microplastics and nanoplastics in food, with particular focus on seafood
EFSA Journal. — 2016. — Vol. 14, Issue 6. — P. 1-30. https://doi.org/10.2903/j.efsa.2016.4501

2. A. Nishikida K., Coates J. Infrared and Raman Analysis of Polymers. In: Handbook of
plastics analysis / Eds. H. Lobo, J.V. Bonilla. 1% Ed.- NY: Marcel Dekker, Inc., 2003. — P. 201-340.

3. Husseina Z., Caleba O.J.,, Opara U.L. Perforation-mediated modified atmosphere
packaging of fresh and minimally processed produce — A review. Food Packaging and Shelf Life. —
2015, Vol. 6. — P.7-20.

100


https://doi.org/10.2903/j.efsa.2016.4501

4. Piergiovanni L., Limbo S., Riva M., Fava P. Assessment of the risk of physical
contamination of bread packaged in perforated oriented polypropylene films: measurements,
procedures and results. Food Additives & Contaminants. — 2003, VVol.20, Ne 2. — P.186-195.

VK 544.778.3 : 635.62

ITACTA 3 HACIHHA I'APBY3A

O3oaina C. O., K.X.H., 1o1eHT, AHTimiHAa O.0., K.T.H., J0IEHT
Opnecbknii HANIOHAJLHMI TEXHOJIOTiYHMI YHiBepcuTeT, M. Ofieca

OcTaHHIMU JIECATUPIYUSIMHU yBary Jro/iell B pO3BUHEHUX KpaiHaX CBITY NPUBEPHYIH FOPIXH 1
HaciHHS, fAKI € TMPOJYyKTaMH POCIMHHOTO TOXO/DKEHHS, IpUBAabIMBUMU 32  CBOIMHU
OpPraHOJICNITUYHUMH BIIACTUBOCTSAMHU 1 OJJHOYACHO KAJIOPIHHUMHU. 32 KOPJIOHOM TaCTH, SIKI SIBJISIOTH
co0010 Mo/piOHEHI TOpiXM 1 HACIHHS, € TOMYASIPHUMHU SK J00aBKM JO PI3HOMAHITHUX CTpaB.
BupoGHHIITBO MAcT po3mouato i B YkpaiHi. 30kpema, yBary npuBepTac macta 3 HaciHHs rapOysa. i
BUPOOHUIITBO IPYHTYETHCSI HA BUKOPUCTAHH] BITYM3HAHOT CHPOBUHHU, J0 TO % HACIHHS € MOOIYHUM
MPOJAYKTOM TIpH TiepepoOIri rapdysa. Asie 3a CBOIMH OpPraHOJENTHYHUMHU XaPAKTEPUCTHKAMH, B
TIePINy Yepry 30BHINTHIM BUTJISIOM, CMAKOM BOHA HEJAOCTATHRO MTPUBAOINBA IS CIIOJKHUBAYA.

Metoro poboTH Oyno OTpuUMaHHS 3pa3KiB MAacTH 3 HACIHHSA rapOy3a 3 J0/IaBaHHSIM
perioHanbHOI AT1THOT CHPOBUHH, @ TAKOXK IXHSI XapaKTepUCTHUKA.

3a pe3ynbTaTaMu MPOBEICHOTO HAMH aHaji3y MacTH 3 HACiHHA TapOy3a BCTAaHOBJICHO, IO
BoHa MictuTh 36,8 % Oinka, 46,9 % omnii. Tlpu anamizi 1 MUPHOKHCIOTHOTO CKJIaay METOAOM
razoBoi xpomarorpadii Oyno 3Haizeno 12,3 % nanbMiTHHOBOI Kuciotu, 4,7 % cTeapuHOBOI
KuciaoTH, 29,4 % oncinoBoi kucnotu, 53,7 % miHOIEBOI KUCIOTH.

OmauM 31 cocoOiB pO3MIMPEHHS JIHIMKKA TPOAYKTIB HAa OCHOBI MacTd 3 TapOy30BOTO
HaclHHS € OTPUMAaHHS TPOJYKTIB 3 BBEJACHHSAM ST1HOI perioHaIbHOI CUPOBUHHM — >KYPaBJIMHH,
KaJIMHK, 00JIMuXu. Slroau mignaBaiu CymIiHHIO, oApioHeHH 0. L1 3pa3ku 3minryBajiv 3 1acToro 3
HaciHHA TrapOy3a 1 TAKUM YMHOM OTPHMYBAJIM HHU3KY MPOAYKTIB, B SIKUX BMICT ST1IHOI CKJIa0BOT
kosuBaBcst Bim 10 % 10 30 %. Cnig 3a3HauMTH, 10 TPH IHOMY, Ha BIIMIHY Bil KOHTPOJIBHOTO
3pa3ka, po3lIapyBaHHs MPOAYKTIB HE CIIOCTEPIranocs, iXHs KOHCUCTEHIIIS cTaBayia OLIbII IIUTHEHO FO.
OtpuMaHi 3pa3Kyd XapakTepu3yBald 3 BUKOPUCTAHHSIM JECKPUIITOPHO-NPOQPUILHOTO METOAY
JETYCTAIlIHHOTO aHanu3y. Po3risnany HalOUIbII 3HAYYINI JCCKPUNTOPH, TaKi SK CMaK, apoMar,
KOHCHCTEHIIs, KOJIP HpoaykTy. bymu mnoOymoBani BigmoBigHi rpadiuni mnpodimorpadu Ta
MpoBeJleHUN ixHi aHami3. BcTaHOBIIEHO, IO J10aBaHHA STi 3HAYHO MOKpAIlye CMAaKOBI SKOCTI,
KOJIIp NPOAYKTIB cTae mpuBabauBimmM. Taki MOKa3HUKHU € BAXIMBUMHU MPU OLIHII iX CIOKHUBaYeM
1, BIATIOBIAHO, L€ CIpUsi€ TOMUTY Ha TaKy MPOIYKIIifO.

Crnig  3ayBaXuTH, 10 B CKJIali JOCIIKYBAaHOI MAacTU MEPEeBaKalOUUM 32 BMICTOM
MaKpPOHYTPIEHTOM € 0Mis. ToMy SIKICTh IPOAYKTIB B Ipolieci 30epiraHHs OLIHIOBAIM 3a 3MIHAMH
MOKa3HUKIB SIKOCTI >KMUPOBOI CKJIaJI0BOT — KHCIOTHOTO YHCIa 1 MEPOKCUTHOTO 4YHcla 3HAYCHHS
KHCIIOTHOTO YHCJIa 3aKOHOMIPHO 3pOCTa€ sl BCIX OTPUMaHUX MPOAYKTIB, MPOTE HOTO 3HAYECHHS HE
MIEPEBUIIYE TAKOTO I KOHTPOJIBHOTO 3pa3ka. [lepokcuaHe ynucio xapakTepu3ye CTIMKICTh Ol 10
OKHCHEHHS. B maHomy BuUManky, KOMM B il CKJIaal MICTUThCA 3HAYHA KUIBKICTH JIHOJIEHOBOT
KHUCTIOTH, SIKA BITHOCHUTHCA JI0 €CCEHINabHUX, MPOTE OJHOYACHO A0 HANOLIbIN JaOUIbHUX, el
MOKa3HUK € JTyXe BOKIUBUM. 3a pe3yidbTaTaMH JOCTIKEHb BCTAHOBJIECHO, III0 BBEJCHHS SAT1IHOT
CKJIQJIOBO1 JI0 MacTu 3 rapOy30BOr0 HACiHHS Ma€ MO3WUTHBHHUI BIUIMB HAa JAWHAMIKY 3MIHH I[bOTO
MOKa3HUKA: JIOJIABaHHS STIMHUX CKJIAJOBHX TajbMye€ ITIIBUIICHHS MEPOKCHIHOTO YHCIA B YCIX
3pa3zkax B MOPIBHSAHHI 3 KOHTPOJHHUM (TIACTH 3 TapOy30BOT0 HACIHHS). 30KpeMa, el MOKa3HUK 3a
MepioJ] CIOCTEPEKEHHS IS MacTH 3 JI0JaBaHHIM OOMmuXu 3poctae B 1,5 pa3u, KypaBiuHU — B 2
pasu, KanuHu — B 2,6 pasu. JlJis KOHTPOJBHOTO 3pa3ka OH 30uibmiyeTbes B 3,3 pasu. BoueBumab
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