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ABSTRACT

The present study describes the extraction and &ifping effect of pectin from Opuntia ficus indiCidode. The
extraction was carried out by hydrolysis in aeigueous solution with HCL (0.5N) adjusted to phét.81°C for
1h. The solid ratio was 1kg/50L. Concentrated pestlution was precipitated with aluminum saltslfete).
Determination of emulsifying activity is based be tatio of the emulsified layer volume and the ivhmlume of
the solution. Emulsions were prepared by addingl 8fmregetable oil to 3 ml of pectin solution (@4 w/w). The
yield and the emulsifying activity (EA) of the axted cladode pectins showed (8.55%) and (67.74%pectively.
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INTRODUCTION

Opuntia ficus-indica(Cactaceae family) is widely cultivated in the $erid countries in Algeria for its high
adaptation to the harsh desert environment. I&sldsr fruit production for its rich content of &inin and presents
important amount of minerals such as*CMg™, Na', K*, and F& and fibers: lignin, cellulose, hemicelluloses and
pectin that together with amino acids help to efiaté toxins such as ammonia and free radicals.[T,B¢ cladodes
of this cactus have proved an excellent nutritiditedr source [3]. These cladodes are used as afelgst animal
food; medicinal plant for diarrhea, hiperlipidenayti-inflammatory and cosmetics.

Malainine et al. [4] found carbohydrates as themmainstituent of the palm cladodes. Harlay [5], Angt al. [6]
found neutral sugars such as: D-galactose and liirarse in the mucilage of Opuntia. Other authorelsuggested
that the mucilage was acidic containing L-arabind3egalactose, L-rhamnose, and D-galacturonic #¢jd8].
Parikh and Jones [9] have reported that the mueitdgOpuntia fulgida consisted of a backbon@ ¢t—3)-linked
galactose units with branches on carbon C6 comtgiDi-galacturonic acid, D-galactose, D-xylose, baimose, and
L-arabinose units. A preliminary sugar compositifrthe pectic polysaccharides extracted from thed pEOpuntia
Ficus-Indicacactus fruits has already been published by Fetrai.[27] They found that these polysaccharides ar
characterized by high neutral sugar content (rhamnarabinose and galactose) and large amountsaxftgronic
acid. Habibi et al. [2] have reporter that thetmepolysaccharides from the skin @fpuntia ficus indicgorickly
pear fruits consisted of a disaccharide repeatimty-&+2)-a-L-Rhap-(1 —4)-a-D-GalpA-(1— backbone, with side
chains attached to O-4 of the rhamnosyl residué® Fide chains contained highly branche¢l—5)-linked
arabinan and short lineff(1—4)-linked galactan.

Pectin is present in highest concentration in tlédia lamella of plant cell wall as a cementing stabce between
adjacent cells [10]. It has a very complex struetiBasically, it is a polymer af-D-galacturonic acid with 1-4
linkages [11]. This ain chain is regularly interreqp by some rhamnogalacturonan segments which coenbi
galacturonic acid residues amerhamnopyranose by a 1-2 linkage [12] gnD-galactopyranose are commonly
detected.
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Pectin is a high-value functional food ingredientlely used as gelling agent and stabilizer, emelsih a variety
of food, pharmaceutical, cosmetic products [13,44.early as 1927, the use of pectin as an emingifggent
in various applications such as flavor, mineral aadetable oils emulsions and mayonnaise, was stegh€bs].

Pectic substances have been isolated and extgnstuelied from various plant tissues such as grageies, apple,
sugar beet, citrus...There are few studies in teedlitire concernin@puntia ficus-indicacladodes.

The aim of our study was the extraction, purifieatand emulsification activity of the extracted fpeand was to
compare various pectins, in terms of their emuisgcapacity

EXPERIMENTAL SECTION

Extraction of pectins

The cladodes 00puntia ficus-indicawere collected in mars 2014 at Seriana (Batna ridpeFresh cladodes
(1162.82 g) after spine removal were washed inlldidgtwater and oven dried at 30—40 °C for 24 HteAfcutting
the cladodes into small pieces, extraction wasathiwut by hydrolysis in acid aqueous solution witGl (0.5N)
adjusted to pH 1.5 at 81°C for 1H. The solid ratias 1kg/50L [1§. After extraction, the pectin solution was
filtered through a fine cloth. Concentrated pedoiution was precipitated with aluminum salts (atdj. Pectin
precipitate was then filtered through a fine clattd dried in vacuum dryer at 50°C and 40 cm Hg.

Chemical characteristics
Ash content: Ash determined by dry incineration in a Heraeusfla at 600 °C, 4h according to AOAC [17]
method.

Protein content: Protein: The nitrogen content of pectins was meas using the micro-Kjeldahl method [17].
Protein content was calculated by multiplying titeogen content by a factor of 6.25

Total carbohydrate: Total sugar content was determined by the pheodfisric acid method using glucose as the
standard [18].

Study of the emulsifying activity and emulsion stability of extracted pectin

Emulsifying activity and emulsion stability weresassed using Dalev and Simeonova [19] procedueetin®s are
able of emulsifying and stabilizing oil-water sysi® Determination of emulsifying activity is baseul the ratio of
the emulsified layer volume and the whole voluméhef solution. In graduated tubes, emulsions wezpared by
adding 3 ml of vegetable oil to 3 ml of pectin g@n (0.5 %, w/w). The mixture was homogenized imaatex
mixer (vortex de Janke et Kunkel) at maximum spded,3 min, at room temperature. Samples were then
centrifuged at 527 g, for 5 min, at 23°C. After gdagation, the whole volume of the solution jwand the
emulsified layer volume were determinedlE Emulsifying activity (&) was calculated as:

Ea (%) = (Rv / w). 100
Similar emulsion samples were prepared to studyethealsion stability (E) after 1 and 30 days of storage at 4 and
23°C. Samples were centrifuged at 524 g, for 5 @i and 23°C. The initial emulsified layer volsn(#®g;) were

measured. After each storage period. Samples vesreiftiged and the remaining emulsified layer vodisnmwvere
measured (¥ ). Emulsion stability was calculated using thedwling relation

Es(%) = (Ve / Vg).100
All experiments were performed in triplicate.

RESULTSAND DISCUSSION

Table 1: Cladodes composition

Moisture Ash Protein Total sugar Organic Dry
content (%)| content(%)| content (%)| content (%)| matters (%)| matters (%)
91.9 1.90 0.14 6.05 6.19 8.10

The chemical composition of cladode is shown inl&@abThe moisture content in the fresh cladodes 91a8%
(8.1% dry weight). This value is in agreement witie 91% previously found by Pimienta and E. Semddv
[20,21]. Protein content was extracted from cladosiag similar experimental. The ash content indlaglode was
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1.9% according to Pimienta and E. Sepu’lvettee ash content varied between 1% and 12%. @eagdoesents low
protein content 0.14%, in agreement with all praslg published data.
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Figurel: Cladodes composition
Table2: Total sugarsof extracted pectin
Pectin | Total sugars
P.D. 74,21 %
P.O. 74,12 %
P.C. 70,11 %
P.l. 88,18 %
P.D: pectin of dates [22]; P.O.: pectin of orang®?]; P.C: pectin of cladodes; P.I: industrial pewti
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Figure 2. Total sugars of extracted pectin: dates, orange, cladode, industrial

Figure 2 showed total sugars of extracted pectthiadustrial pectin. The sugar content in the indalspectin was
88.18%. The value was higher than the sugars aiger&r4.12%, sugar of date 74.21% and sugar of d&ado
70.11%. Table3 showed yield of extracted pediectin content was extracted from cladode, oraagmyra palm,
sugar bett , apple, apricot, cacao pod husk atelddng similar experimental parameters [16].Tlaelode pectin
yield 8.55% was the medium, it was higher thanddes yield 3.75% and more low than orange yield 3% [22].
The emulsifying properties of extracted pectin frotadode and industrial emulsifier Emulgin L (PP&EG-9
Lauryl Glycol Ether) were studied as well as plossibility to maintain these emulsions stablemystorage of 1
day at 4 and 23°C. Results of emulsifying acti{iA) are shown in table 3. Emulsifiying activity afl pectins
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varies between 33.50 and 67.74 %. Emulsifying @gtof cladode pectins (67.74 %) was the highestidower than
industrial (100%). At 4°C emulsions showed the ls¢sbility.

Table 3. Yield of pectin ; Emulsifying (EA) and emulsion-stabilizing (ESA) activities of 0il/0.5% (w/w) pectin solutions

. x ESA (%) 1 day| ESA (%) 30 days

Pectines types Yield of pectin (%) EA (%) Reference 2°C | 23°C 2°C 53°C
**EmulginL(Emulsifiant industrielle) 100 This study | 100 100 100 100
Cladode 8.55 67.74 This study 95.00 8900 95.0 89.0
Orange 35.71 41.66 A. lekbir[22 90.00 86.00 86|0 6.08
Date 3.72 39.13 A. lekbir[22] | 97.00 87,30 84.2 87.
Palmyra palm 4.70 58.30 S.Assoi [23 ng nd nd ng
Apricot 3.40 38.50 Baississe[24] 80.00 73.00 80.0 0.08
Apple 20.06 38.60 Baississe[24 87.30 80.0p0 800 80,0
Sugar bett 13.50 33.50 Sen Ma[25 7390 60}80 78.760.5
Cacao Pod Husk 5.40 43.2 B.M.Yapo[26] 78/10 655(0/8.1 65.3

* Pectins was extracted using similar experimeptalameters
** Emulgin L (PPG-1-PEG-9 Lauryl Glycol Ether)

CONCLUSION

Cladode pectin showed the better emulsifying agtiof natural product but presents the low yieldtemt (8.55%).
It would be very interesting to look for a new tairfue of extraction which will give a bigger yield.
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