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In the current study, biocompatible and biodegradable soy protein isolate (SPI) based film was devel-
oped by incorporating polar components using casting technique. The effects of additive components (glyc-
erol, sorbitol and polyethylene glycol) with SPI were analyzed by scanning electron microscopy (SEM),
Fourier transform infrared spectroscopy (FTIR) and X-ray diffraction (XRD). The result confirmed that the
incorporation of polar components with soy protein isolate exhibits strong intermolecular interaction. This
is the easiest method to develop biocompatible films that have wide applications in biomedical, biotechnol-

ogy, food safety and food packaging industries.
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1. INTRODUCTION

In recent scenario, there is an increasing demand for
well disposable materials that are biodegradable and can
supplant oil based manufactured polymers. Non-
degradability and naturally unsafe nature of plastics
and a few composites are the fundamental issues to be
answered while addressing the environment pollution.
Lot of studies have been directed on exploring materials
that could prevent environmental pollution and are eco-
friendly biodegradable. Proteins (polymers) have wide
applications in many fields, owing to a wide range of
potential functional properties as a biodegradable mem-
brane through the formation of numerous intermolecular
bonds due to the presence of polar functional groups.
This makes proteins a potential film-forming candidate
and the additive polar compounds could be a good alter-
native for increasing the functional properties of protein
films. Soy protein isolate (SPI) is a biodegradable plant
protein option that not only plays an important role in
the conventional food, wellness and health care sector,
but also offers wider application opportunities for inno-
vative technologies, including non-formaldehyde wood
adhesives, biodegradable composites and food packaging
materials applications. [1-6]. A lot of research has been
carried out to develop nanocomposites that could en-
hance the mechanical strength and other proportion of
SPI [7-10]. Soy protein saps have been utilized to create
green composites for some applications, for example,
hydrogels, glues, plastics, film, coatings and emulsifiers,
and it has likewise been accounted for as a promising
material for biotechnological and biomedical use. Herein,
we have introduced certain polar components in SPI for
the soy film formation.

2. MATERIALS AND REAGENTS

Soy protein isolate (SPI) was purchased from Nutri-
med healthcare, Gurugram (India), glycerol, sorbitol
and polyethylene glycol (PEG400) were purchased from
Molychem (India) and all chemicals in liquid form. All
chemicals were used of analytical grade.
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3. PREPARATION OF SOY PROTEIN FILM

The soy protein film (SPF) was prepared by casting
method. 5 g SPI was mixed with 100 ml DI water. This
mixture was heated under magnetic stirring for 30 min
at 60°C. 10 ml glycerol, 10 ml sorbitol and 10 ml
PEG400 were then added and this mixture was kept on
magnetic stirrer again for another 30 min at 60 °C. The
final mixture was then plated on Petri plates and dried
at room temperature. After drying, SPI casting films
were peeled for further analysis.

4. RESULTS AND DISCUSSION

Fig. 1 shows the XRD analysis of SPF prepared by
casting. It was seen that the SPF sample contains a
peak at 260 = 19.86°. From the analysis of XRD, we ob-
served that SPF shows amorphous structure as com-
pared to SPI (soy protein isolate) and high intensity of
XRD peak indicates a higher degree of structure that is
inherent to soy protein-plasticizer interactions.

Fig. 2 shows SEM analysis of isolated soy protein
film. The SPF presented a homogeneous surface incor-
porating glycerol, polyethylene glycol (PEG400) and
sorbitol. The SEM image shows continuous and cross-
section compact image of SPF due to the addition of
plasticizers.

ATR FTIR is a promising technique to confirm the
presence of the functional groups in the soy protein
film. The ATR FTIR spectra of SP film (Fig. 3) shows
absorption peak at 3289.62 cm —! that could be referred
to N—H stretching [11]. The peak at 2932.71 cm~! was
due to the —CHz2 groups stretching vibrations. The data
indicated that peaks of amide I (C=0 stretching), am-
ide II (N-H bending), and amide III (C-N and N-H
stretching) at 1643.39, 1543.56, and 1236.64 cm 1,
respectively. The peak at 1414.44 cm—! showed vibra-
tional stretching of C=C bonds. The spectrum showed
absorption bands around at 1076.79cm-! and
1032.97 cm —1 attributed to the C-O stretching vibra-
tions owing to the glycerol. The peak at 925.31 cm -1
was owing to the vibration bend of C—H [12-16].

The results were presented at the International Conference on Multifunctional Nanomaterials (ICMN2020)
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Fig. 1 — XRD pattern of SP film

Fig. 2 — SEM image of SP film
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Fig. 3 — FTIR spectra of SP film

5. CONCLUSIONS

Protein based films are fragile. The functional prop-
erties of films based on isolated soy protein can be im-
proved by incorporation of additive polar components
which were confirmed by characterization. Additive
polar components are useful to reduce the brittleness of
SP film and turn it into useful biomaterials. This sam-
ple preparation method gives more attention to simple
synthesis as compared with other complex protocols.
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CuHTE3 Ta XapaKTEepPHUCTHUKA €KOJIOTIYHO YHCTOI TA CXUJIBHOI 10 010JIOTiYHOr0 po3KJIagaHHA
IUIIBKH i30J1ATY CO€BOro OijIKa
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¥V nmocmimprenni GlocymicHa Ta CXMJIBHA JIO 0I0JOTTYHOTO PO3KJIAJIAHHS IUIIBKA 130JIATY COEBOTO OLIKA
(SPI) 6ymna po3pobiieHa MUISIXOM BRJIIOUEHHS IMIOJISIPHUX KOMIIOHEHTIB 32 JOIOMOIO TEXHIKU JUTTS. Brums
JIOTATKOBUX KOMIIOHEHTIB (IJIIepHH, cOpOiTOJI Ta moJrieTHJeHIIikob) 3 SPI amamiayBanu 3a a0rmomorowo
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CKaHyI0U0l eJIeKTpoHHOI Mikpockomii (SEM), indpadyepBoHoi crekTpockorrii 3 mepersoperusm Dyp'e (FTIR)
Ta perTreHiBebkol mudpakini (XRD). Peaysprar miareepaus, 10 BKIOUEHHS IOJISAPHUX KOMIIOHEHTIB 3 130-
JIATOM CO€BOTO OLIIKA JIeMOHCTPY€E CHJILHY MIKMOJIEKYJIApHY B3aemomito. [le HampocTimuii MeTo 1 po3po0OKu
06l0CyMICHHX ILTIBOK, SK1 MAIOTh IITHPOKE 3aCTOCYBAHHS B OloMenwItnHi, 010TexHOJOTIi, 0e3meri XapuoBUx
TPOAYKTIB T4 TPOMHUCJIIOBOCTI IX TTAKYBaHHSI.

Knrouogi ciosa: I[zospoBanuii coesuii 610k, [Tom'sxmysay, [Tpupoaai momimepu, Biokommosuru.
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