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RESUME

Un film de bioplastique a été préparé a partir 'dgar extrait de I'algue roug6racilaria verrucosa. Les
caractéristiqgues hydrophiliques et thermiques dei@glastique ont été déterminées par une sérigdtéences.
L'effet des concentrations en agar et en glycérol lss propriétés du biofilm a été discuté. Lesultéss
montrent que le bioplastique préparé est transparemore, résistant au chauffage a une températeirl00°C
et posséde une faible perméabilité a I'eau a umpdeature de 25°C. Il préserve également une ®xhtacte
durant au moins 9 mois a la température ambiante.

ABSTRACT
In this study, we prepared bioplastic from the mdda Gracilaria verrucosa agar. Characteristics of this
bioplastic derived agar are evaluated under a fsekperiments. We discussed the potential rolegair aand
glycerol concentration on improving the bioplagéxture, elasticity and strength. We reported hbeg the
obtained bioplastic is transparent, odorless, te@sigo heat above 100 °C and had low water perifityadt 25
°C. It also preserved its intact texture and prets during at least 9 months at room temperature.

INTRODUCTION biofilm and determine parameters influencing and
enhancing its properties.

Bioplastic is the term used for plastic derivedniro
renewable resources (Machmud et al. 2013). It is atMATERIAL AND METHODS

alternative to overcome petroleum-based plastic a”qSioplastic preparation: Powder of commercial and
to design more environmentally friendly products. algal agar (Obtained in our laboratory with the
Studies on green plastic from algae are a promising,ytimized extract fromGracilaria verrucosa) were
tools due to their rapid growing (Up to 20% per)ay ,seqd (Fig. 1). Preparation of bioplastic was dope b
as reported by Zuraida et al. (2012) and do tor thei moqifying the agar and the glycerol concentration.
possible cultivation. Plastic derived from marine gigplastic properties: Characteristics ®f verrucosa
algae are categorized as hydrocolloidal materials,iopastic are evaluated under a set of experiments
(Machmud et al. 2013). Without mixturing with other \yhich are the following:Visual inspection: Color,

materials such hydrocolloidal, plastics generally aspect; Time durabilit: at room temperature;
could not be tailored to fit a particular requireTe  Thickness measured using the optical microscope
due to their poor water resistance and mechanica{Nphaphot_z_ Ys2-H)

properties. Glycerol is generally required for Thermal behaviors: weight lost (%) at increasing
pro_dum_ng such hydrocollmdal_plastlcs to OVercome temperatures: 25-200°C with heating rate of 25°C/30
their brittleness. Different species of agarophyi@s  min- | jiquid holding capacity: according to Rota et al.
be found along Tunisian coast and lagoons. The US@2003), Water uptake capacity and loss of soluble

of phycocolloid such agar to produce bioplasti@is yatter: were determined according to Zarate-Ramirez
new way to value this biological substance. Godls 0 gt 4. (2014).

this study are to exploit red alga agar as potentia

Figure 1: Commercial (A) and algal agar (B)
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RESULTS

Visual observation however films with low agar concentration (0.25g)
Bioplastic prepared from red alga and from are more fragile than those with a higher agar
commercial agar at different agar and glycerol concentration (Fig. 2).

concentrations was transparent, smooth and firm,

g agar

Figure 2: Commercial (A) and algal (B) bioplastithwdifferent agar contents

Time durability: The bioplastic prepared preserved its vermiculophylla agar. The obtained film was
intact texture and proprieties during at least Stine  transparent and optically clear showing properties
at room temperatureThickness. algal bioplastic  similar to commercial agar. In another study by
prepared had a thickness of about 126um. Madera-santana et al. (2011), biodegradable agar
Thermal behaviors: With increasing heat, algal films were also produced from the red alga
bioplastic weight loss, increases proportionallfhwi  Hydropuntia cornea. Eucheuma cottonii, another red
glycerol concentration. However, weight loss is alga the red alga has also been used as raw nhaberia
inversely proportional to agar contents. The prepare biofilms (Machmud et al. 2013). Works were
percentage of weight loss increases gradually thith  conducted to prepare and characterize fresh rea alg
increase of temperature. At 150°C weight lossbiofilms (Machmud et al. 2013).

exceeds 50% for almost all concentration tested of

agar and glycerol. The weight loss does not damag&€ONCLUSION

bioplastic texture.

Liquid holding capacity: water and liquid holding In this study, the obtained bioplastic made from
capacity are proportional with commercial agar Gracilaria verrucosa agar is transparent, odourless,
contents. For algal agar values are relatively highand resistant to heat above 100 °C and had lowrwate
compared by commercial agar. permeability at 25 °C. Our study is amongst thst fir
Water absorption and loss of soluble matter: at high  studies on agar red alga valorization as bioplasiit
glycerol concentration (2%) aldsioplastic is clearly the first try onGracilaria verrucosa agar biofilms
less permeable to water than commercial agar.wt o production.  These  preliminary  experiments
agar contents bioplastic demonstrated very low watedemonstrated that it may be a promising alternative
permeability. for natural and biodegradable plastic.

DISCUSSION ACKNOWLEDGEMENTS

Here, agar concentration had an effect on bioglasti This work was conducted as part of the Cross border
thermal behaviour since it is inversely proporticea  project BIOVecQ PS1.3 08 co-financed by the EU.
bioplastic weight loss. Glycerol concentration had

effect on the biofilm weight loss after heating and BIBL| OGRAPHY

also on loss of soluble matters which especially

increased with glycerol concentration for Commdrcia MACHMUD, M.N., FAHMI, R., ABDULLAH, R.

agar, however, value representing loss of soluble and KOKARKIN, C. (2013)Characteristics of
matter from algal and commercial agar are almaest th Red Algae Bioplastics/Latex Blends under
same at low glycerol concentration. The role of Tension.International Journal of Science and
glycerol on the bioplastic properties was previgusl Engineering, 5(2), 81-88.

discussed by Machmud et al. (2013) who reportedy,A\pERA-SANTANA. T. J.. ROBLEDO. D. and
that glycerol reduce considerably the opacity degre FREILE-PELEéRI'N, ’ v ’ (2011).

of the red algaEucheuma cottonii carraghenanes
bioplastic; however, bioplastic blended with latis
not show any significant modification on its phydic
properties. Biofilms were prepared in earlier works
by Sousa et al. (2010) from the red algeacilaria

Physicochemical properties of biodegradable
polyvinyl alcohol-agar films from the red algae
Hydropuntia cornea. Marine Biotechnology,
13(4), 793-800.

18



Bull. Inst. Natn. Scien. Tech. Mer de Salammbé, Vol. 42, 2015 (Numéro Spécial)

RORA, A. M. B., REGOST, C. and LAMPE, J. ZARATE-RAMIREZ,

(2003). Liquid holding capacity, texture and
fatty acid profile of smoked fillets of atlantic
salmon fed diets containing fish oil or soybean

oil. Food Research International, 36(3), 231-

239
SOUSA, A. M. M., SERENO, A. M., HILLIOU, L.
and GONCALVES, M. P. (2010).

Biodegradable agar extracted fra@macilaria
vermiculophylla: Film  properties and
application to edible coatindlaterials Science
forum 636-637: 739-744.

19

L. S, ROMERO, A,
BENGOECHEA, C, PARTAL, P.,
GUERRERO, A. (2014). Thermo-mechanical
and hydrophilic properties of

polysaccharide/gluten-based
Carbohydrate Polymers, 112, 16-23.

ZURAIDA, A., YUSLIZA, Y., ANUAR, H., MOHD
KHAIRUL MUHAIMIN, R. (2012). The effect
of water and citric acid on sago starch bio-
plastics.International Food Research Journal,
19(2), 715-719.

bioplastics.



