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ABSTRACT

In this work, pullulan based films with water extracts of medicinal herbs,
thvme and sage. were prepared. Resulting films were characterized by FTIR
spectroscopy and their antioxidant properties and antimicrobial activity were
evaluated. These products have potential use in food applications. as a
supplement to functional food and/or as coatings for food packaging
material.

INTRODUCTION

The field of bicactive edible films 1s 1n significant development as a result of
wide application in food and other industries. In the last decades, the use of
some microbial polvsaccharides in preparing films greatly increased due to
their non-toxicity and biocompatibility [1]. In this context, microbial glycan
pullulan has a commercial use for decades as edible film and coating for food
applications because thus glycan 1s tasteless and odorless, soluble in water,
and impermeable to oxygen [2]. It 1s widely accepted that pullulan 1s a linear
polysaccharide consisting mainly of 1.6-linked maltotriosvl repeating units
that connected mutually by a-(1.6)-glycosidic linkages (Fig. 1.).
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Medicinal  plants
have traditional and important role 1n the mamtenance of human health. They
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are recognizing as source of natural antioxidants and antimicrobial agents due
to their bioclogically active components. In relations to that. the different
extracts of medicinal herbs were used for improving functional properties of
some polysaccharide based films to find novel promising materials for
application 1n food mdustry [3].

This paper reports the preparation of pullulan based films contamning
separately two water extracts of medicinal plant, thyme (Thymus serpvilum)
and sage (Salvia gfficinalis) as an active mgredients, with aum of obtaining
potentially applicable films i food mndustry as tasty additive or packaging
wrap.

EXPERIMENTAL
Pullulan used in this work was produced by the 4. puwliulans, stramn CH-1
(IChTM, Collection of Microorganisms) [4]. Medicinal plants 5. officinalis
and T. serpyillum were purchased at a local pharmacy. All other reagents and
solvents were purchased from commercial sources and used as supplied.
Pullulan powder (3.5 g) was dissolved into distilled water (30 mL) by
continuous stirring. Film-fornung solutions were prepared with and without
addition of two different medical herbal plants, sage and thyvme. Water
extracts of these plants were prepared separately, by extraction of each plant
(6 g) mn water (50 mL) with stirring and heating (100 °C, 30 min). After
centrifugation (3000 rpm. 20 min). supernatant solutions separately were
mixed with aqueous solution of pululan 1n a ratio of 1: 1 {vol/vel), and poured
(per 3 mL each) into Petnt dishes (9x50 mm). The solutions were dried at 60
°C for 24 h.  After that the thin. transparent films were obtamed.
Characterization of prepared films was performed using FTIR spectroscopy.
Antioxidant and antimicrobial activity were also evaluated [5].

RESULTS AND DISCUSSION

The FTIR spectra of the films contaming aqueous extracts shows some
significant changes in the peak intensity in the range of 900-1600 cm™ related
to pure pullulan. Water extracts of sage and thyme have sumilar FT-IR profil
due to their polyphenolic compounds which are often found 1 glycosidic
form [6]. FT-IR spectrum of pullulan (Fig. 2.} shows characteristic absorption
bands typical for glycans [7]. However the mtensity of the peaks at 1600,
1412, 1280, and 1020 cm™ in the spectrum of pullulan raises after adding the
water extracts of thyme (Fig. 3.) and sage (Fig. 4). This 1s attributed to the
presence of extract compounds which show sharp peaks at the same
wavelengths 1 the FTIR spectrum. These peaks can be assigned as follow:
aromatic ring vibrations at 1400-1600 cm, OH groups of phenolic
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compounds at 1410-1310 em™}, C—O—-C vibrations of esters at 1280 cm™!, C—
OH stretching vibrations of secondary cyclic alcohols at 1070 em™.
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Figure 2. FT-IR spectrum of pullulan Figure 3 FT-IR spectrum of pullulan-

thyvme film

P

el
A

%aT

5ty

4000 3500 E00B 1500 P R T T 500
Wavemenbers (cm-1)

Figure 4. FT-IR spectrum of pullulan-sage film

Antioxidant capacity of prepared films was evaluated in vifre by two
analvtical assays: 1) DPPH (2. 2-diphenyl-1-picrylhydrazyl) free radical-
scavenging capability and 2) the chelating ability on ferrous 1ons. With regard
to scavenging ability on DPPH radicals, the samples of film pullulan-thyme
and pullulan-sage showed scavengmg ability as evidenced by thewr ECsp
values were 0.11 and 0.14 mg/mL, respectively. For chelating ability on
ferrous 1ons of these films ECsp values were found of 0.33, and 0.23 mg/ml.,
respectively. Films of native pullulan did not show any anti-oxidant activity.
Antimicrobial effectiveness of films. The antibacterial activity of the
formed films was determined by test against Stapiniococcus aureus ATCC
25923 and Bacillus subtilis ATCC 6633, Disks (10 mm diameter) cut from
the films were placed on the nutrient agar plates previcusly surface spread
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with inoculums of tested bacteria. After 24-hour mcubation at 37 °C. the
zones of mhibition of bacterial growth were observed on both samples of
prepared film containing plant extracts, while film of pure pullulan did not
showed antumicrobial activity.

CONCLUSION

Pullulan based films containing aqueous extracts of medicinal plants thymus
and sage were characterized by FT-IR spectroscopic data. Prepared samples
showed antioxidant and antimicrobial activities which recommends these
films as a promising candidate 1 food mdustry.
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