Available online at www.der phar machemica.com

P
NS
L =vw= -l

\

| SSN 0975-413X Der Pharma Chemica, 2016, 8(12):157-161
CODEN (USA)Z PCHHAX (http://derpharmachemica.com/archive.html)

x* De,.
*x ej

Production of inulinase by Pichia caribbica using artichoke extract and pure
chicory Inulin

Mounira Kara Ali*, Serge Hiligsmann?and Noreddine K acem Chaouche

! aboratory of Mycology, Biotechnology and Microbsdtivity (LaMyBAM), Nature and Life Sciences Fagul
Brothers Mentouri University, Constantine 25000-&lg
2Unit of Biotechnology and Bioprocess (3BIO-BioTeémge University of Brusselles.

ABSTRACT

Inulinases constitute an important class of enzyfoegroducing fructose and fructooligosaccharidesyich are
extensively used in pharmaceutical and food ingudtr this study, two carbon sources were evaludtedheir
production of inulinase by yeast, Pichia caribbi¢g&C977491), i.e., pure chicory inulin and artichoketract. The
highest inulinase activity (70 IU/ml) and the gogwth cell (DO 38.5 at 600nm) were observed iricadke
extract as a sole carbon and nitrogen source alC3%/Athin 48 h. Furthermore, the optimal conditionsch as pH
and temperature, to obtain the maximum stabilitd ativity of the enzyme were identified. The eezgntivity
was found to be the highest at pH 3,4 and at 65°Results suggested that the artichoke extract ieduc
exoinulinase synthesis in P. caribbica (KC97749hy a&an be utilized as a potential substrate forlimase
production. Thus, P. caribbica (KC977491) may payimportant role in biotechnological domain.

Keywords: Inulinase Pichia caribbica,Artichoke, Inulin

INTRODUCTION

Enzymes are the key tools of biotechnology becahsg offer many possibilities for applications iarious

industries, i.e., food and agricultural industrieisemical, pharmaceutical and for renewable enprgguct as bio-
ethanol [1, 2, 3]. Inulinases are a group of ereymwhich hydrolyse the inulin, a linep#(2,1) linked fructose
polymer terminated by a glucose residue, throughcose-type linkage at the reducing ends [4,5F pblymer is
considered as an interesting carbohydrate resarveois and tubers of several plants such as Jemsatichoke
(Helianthus tuberosyschicory Cichorium intibu$, dahlia Dahlia pintang and dandelionTaraxacum officingl

[6,7]. Inulinases are classified into endo and exdinases, depending on their mode of action. Endbnases
(2,1-b-D-fructanfructanohydrolase; EC 3.2.1.7) specific for inulin and hydrolyze it by breakingrus between
fructose units that are located away from the eridee polymer network, to produce oligosacchari@sand exo-
inulinases sequentially split-off the termifia(2,1) fructofuranosidic bonds to liberate fruct§@p

It is very important to signal that the inulinades/e caught the attention of many researchergh@r ability to
produce many products, i.e., high fructose syridipstooligosaccharides, inulooligosaccharides, Isingell oil,
sorbitol, ethanol, etc. [10, 11, 12]. Several micraspecies are known for their capacity to prodoaoénase [13,
14], but the highest activity was obtained fromitad number of them [15, 16].

P. caribbica is one of these strains, firstly, was selectadit®ability to produce ethanol from inulin (owsults
[17]; executing the two steps; the saccharificatidninulin to fructose and the fermentation of thectose to
ethanol, in contrast with several studies whichvatt that the same process was ensured by two types
microorganisms [18, 19].
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The present work is, to our knowledge, the firstharacterize the stralichia carribica (KC977491) capable to
produce a large quantity of inulinase from artichaktract. The main objectives are to compare thdyztion of
inulinase byP. caribbicaon media containing pure chicory inulin and arnicd extract, followed by determination
of the optimal conditions of the highest enzymevitgt

MATERIALSAND METHODS

Microorganism

The yeastP. caribbica (KC977491) used in this study was previously issdatind identified (our result) [17].
Reactivated by plating on YEPD medium (composedygast extract 10, Bacto-Peptone 10, glucose @4y, 20.
The pH medium was adjusted to 5), followed by iratidn at 30°C for 48 hours.

Substrates and chemicals
The pure inulin (from chicory) was obtained fromsQora Groupe Warcoing S.A (Belgium), and artichokes
obtained from locally farms (Setif, Algeria).

Preparation of artichoke extract

The method of Singh et al. [20] was utilized fotaibing the artichoke extract with minor modificats The leaves
and stems of artichokes (200 g) were washed, peeiddplaced in 1000 mL of distilled water at 10G€ one

hour. The slurry obtained was allowed to standskdimentation of particulate matter. Afterwardsyés filtered

through muslin cloth and the filtrate was centrédgat 8000 rpm for 10 min, the supernatant was asdtie crude
inulin extract.

Inulinase production

Two media cultures were used to produce inulinas® bcaribbica The first medium containing pure inulin as
essentially carbon source was composed per liténolin 40 g, yeast extract 4g, peptone 4g. Howetle second
medium was composed only of artichoke extract @ sarbon and nitrogen source). Erlenmeyer fl§26 mL)
containing 100 mL aliquots of both media were alateed (20 min, 121°C) and inoculated with two lodmsn 48

h old culture ofP. caribbica Flasks were incubated at 37°C on a rotary shékeé® rpm) for 120h. All the
experiments were carried out in duplicate.

Enzyme assay

After the fermentation period, the biomass was ipd from medium using centrifugation techniqué,800 rpm
under 4°C for 5 min. The supernatant was taken @side enzyme. The reaction mixture containing 0dftthe
crude enzyme and 0,4ml of inulin (5% wi/v dissolwe®0mM sodium acetate buffer, pH 5) was incubated7°C
for 15 min. The reaction was stopped immediatelk&gping the reaction mixture at 100°C for 5 miheamount
of reducing sugar in the reaction mixture was asdayy the method of Miller [21]. One inulinase u@ly) was
defined as the amount of enzyme that produces dosommole of reducing sugar per minute under theayss
conditions.

Characterization studies on inulinase activity

Optimization of pH for inulinase activity

The optimal pH of inulinase activity was determingy incubating the reaction mixture in a buffer3@°C and
values of pH varying from 3, 3 to 7 for 15 min. Tin@linase activity was measured using the assahadecited
above.

Optimization of temperaturefor inulinase activity
The effect of temperature on inulinase activity wagermined by incubating the reaction mixture ptiral pH 3,4
at temperatures values ranging between 37 °C afi€.70he inulinase activity was measured as prelous
described.

RESULTSAND DISCUSSION

Among various substrates that were employed astmraource for inulinase production, inulin-contag plant
materials offer advantage in comparison to puriedstrates in terms of lower cost and high praditg{12, 22].
Artichoke Cynara cardunculuwar.scolymus) is a variety of thistle specie whigas cultivated as a food [23].
This variety is very abundant in several countessAlgeria; its production was estimated at 83.@r for 2013.
Sheets, external bracts and stems which reprebent 80% of the plant biomass could be a promisimgyce of a
cheap inulin compound [24, 25]. In the present wtBd caribbicawas able to utilize pure chicory inulin and
artichoke contains inulin in its growth. Howeveraximum growth cell production (DO 38.5) and the Hagt
inulinase activity (70 1U/ml) were obtained at 4&hculture (Figure 1) when artichoke extract waedias sole
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carbone and nitrogen source. In contrast, wherr@ghicory inulin was used as a sole carbon sotineemaximum
of biomass value (DO=8) was reached at 120 h aadrtaximum inulinase activity was 54,27Ul/mL afte&gh9
(Figure 1). So, the use of artichocke extracts todpce inulinase was more efficient. The same tesukre
obtained previously using other strains. In faatiZCet al. [26] used various carbon sources hadimdd higher
enzyme activity (3.68 Ul /mL) with dahlia extraatréus pure inulin (2.92 Ul/mL). In addition, Singhd Bhermi,
[27] found that a high inulinase activity (8.42 Hilj was established biyluyveromyces marxianugast YSA, on
Asparagus officinalisoots tubers versus pure chicory inulin (2.7 IW)nFurthermore, Jain et al. [28] observed a
high inulinase activity reaching 1,49 Ul/ mL Byuyveromyces marxianddTCC 39951 on Dabhlia extract, which
was higher compared to pure inulin (1,05 Ul/ mLheTinulinase activity value which was found in ewsrk (70
IU/ml) after only 48h of fermentation when usindie@hmock extract as a sole carbon and nitrogen somradeP.
caribbica yeast strain an interesting microbial tool to prog inulinase. In the other hand, the importanceusf
work consists on the use of a relatively cheap easily available substrate (artichocke) which carves as a

feedstock for large-scale fermentation, wherease jnulin is only available in limited quantitiesittv very high
cost.
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Figure 1: Production of inulinase by P. caribbica: (®) on Artichoke extract medium within (o) itsDO, and (A) On purechicory inulin
within (A) itsDO.
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Figure 2: Effect of different pH on inulinase activity of P. caribbica

In this report, the optimal conditions such as pid &emperature to obtain the maximum activity &f #nzyme
were identified. The optimal pH and temperature fimulinase activity ofP. caribbica were 3,4 and 65°C
respectively (Figure 2 and Figure 3). Approximatsults were obtained in several researches usigg strains. In
fact, the optimal temperature and pH of enzymevigtivere respectively 60°C and 4,5 [29], 55°C ahd [30],

60°C and 5 [31], 60 °C and 6 [32], 50°C and 4 [28hereas, inulinases frospergilus nigemutant 817 and
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Bacillus polymyxavhere more active at 40°C and 35°C respectively neutral pH [33,34]. The inulinase that was
obtained in this study showed a considerable agtatimoderately high temperature and wide rangabfay find
strong interesting industrial applications.
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Figure 3: Effect of different temperature on inulinase activity of P. caribbica
CONCLUSION

In this study,P. caribbicawas investigated for its ability to produce a lamgeantity of inulinase on the media
containing, separately, chicory pure inulin andcadke inulin. However, the amount of enzyme prdiduncusing
artichoke inulin was better comparatively to thensaenzyme production on pure chicory inulin. Thasuit let
concluded that the artichoke could be, effectivedy,cheaper carbon source. On other hand, the Ipartia
characterization of the enzyme considering pH amperature of the optimal activity showed that diained
enzyme was active at moderately high temperatudep&h converging to acids values. This investigatonfers
inulinase, that was produced in this work, divarshustrial applications. In addition to that, theewfP. caribbica

in the field of biotechnology, agriculture and imetfood industry is unknown. Therefore, these tescan be
considered as an important advance in varioussfield
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