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ABSTRACT
The fatty acid composition and physico-chemicalratizristics of the seeds lipid fraction of t
Opuntia ficus indica (Issa and Moussa) varietiesduthern Morocco from two solvent extractign
methods and cold, were studied during the matunapieriod. Solvent extraction is more profita
(from 7.89 to 11.86%) than cold mechanical ext@tt{3.47 to 8.08%). Performance is optimal for
the end of July 'Isa’ and the end of October fousil. It turned out that the oil seeds of O. figlis
indica is rich in unsaturated fatty acid (89.86%J)noleic acid is the most dominant (64.139
followed by oleic acid (25.73%), palmitic acid (%) and stearic acid (10.63%). Linoleic acids
saturated and become oleic and stearic towardsetite of the maturation period. The two meth
of extraction, solvent and cold have different@ffeon oil yield but no remarkable difference was
observed between the effects of the two methofttgracid composition of two cultivars Opunt
ficus indica oils.

Key words: Opuntia ficus indica, lipid fraction seeds, extian methods, maturation period, fat
acid.

INTRODUCTION
In ancient times, it knows that the other therajseaspplication of plants and the use of their jgicié's
what made say without doubt that botanical evidehed# God has created, in each country, the most
necessary plants to humans and animals in the sanmery.
The various known properties of plants are reldtethe great source of complex chemical molecules
they represent and operated by humans in the fomshmetic, medicinal and pharmaceuficalhese
molecules are stored in oils that are found inedéht parts of the plant: the fruit, leaves, putmts and
seeds.
The prickly pear is one of the plants that nothiitp throw. Whether it residues snowshoes or,faath
part of the plant is an excellent fertilizer
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Prickly pear seeds are 10-15% of the edible putpaar usually discarded as waste after extractioieo

pulp'’. They are a relatively untapped source of thel lfpaction that is 7 to 15% by weight of the whole
seed and is characterized by a high degree of wnasan wherein the linoleic acid is the main fadtyid

in the order of 56, 1 to 77%"°?° This acid is said to be essential because incarbe synthesized by
the body and must be supplied in the diet. In &mfitoleic acid, unsaturated fatty acid, has aeatff
particularly interesting in the regulation of chailerol and other cosmetic virtues, medicinal and
pharmaceuticaf.

The unsaturated oil of prickly pear seeds depemdshe quantity and quality of several factors. The
harvest period or maturation and geographic regieramong the determinahts

The composition of the seed oil has been stdtitéd*while the operating Technology of this oil is Istil
limited™°.

In this study, we compared the effect of two extoacof oils of prickly pear seeds methods (Musd an
Issa) Ait Baamrane Performance and studied theienfle of each method on the physicochemical
characteristics and the fatty acid compositiorhefail in question, depending on the date of ctithec

MATERIALS AND METHODS
Seeds were collected from fruits@puntia ficus indicgL.) Mill. two varieties harvested in the regioh o
Ait Baamrane in 2009. Issa variety, early, was bsted every ten days from early July to late August
The variety Moussa, late, was picked every ten days1 September to October. The fruits were
harvested in the cooperative Tighmarte region ¢Baiamrane, whose main activity is the extractiod a
upgrading of the cactus. The fruits were picked plated in plastic crates. For each variety, fruit,
carefully selected, were collected every ten daystfeir maturation period.
Fruit selection is based on the fruit weight whisot the same for both varieties. For varietysais
weighing between 90 and 100 g, while the weighthefMusa variety varies from 95 to 120 g. Next, the
fruits are washed in running water and dried inagid protected from light. The fruits were thenlpde
and the grains are separated from the pulp ust@pking manual grinder, the grains thus separateld a
washed with water were dried in an oven in the d&®5 °C.
These operations were carried out in three repestiFor a total of 75 kg collected on the same dad
divided into 3 quantities of 25 kg each, we cormgdethe grinding of dried fruit. Thus the grain €tage
obtained for the three amounts, on average 500 g.
The oil was extracted from 500 g of seeds of eachpde corresponding to a period of harvest. Two
extraction methods have been used:
- Solvent Extraction: The seeds were crushed imaagnill. The oil was extracted in a soxhlet for 7
hours with hexane. After removing the solvent irotary evaporator, the oil recovered was weighatl an
stored at -20 ° C.
- Extraction by cold pressing: screw press IBG Morg Oekotec was used. The recovered oil was
decanted, weighed and then stored at -20 ° C.
Acid values, saponification, peroxides and iodineravdefined according to the AFNOR NF T60-204
standard NF T60-206, NF T60-220 and T60-203 AFNOR M081) in ISO 3961.
The profile of the oils of fatty acids was detergdnby gas chromatography; fatty acids are sapdnifie
with a methanolic KOH solution and then esterifigith a solution of BF3 in excess methanol. Theyfatt
acid esters were then extracted by hexane andzathlyy gas chromatography (Varian CP3800). The
column used is fused silica column capill ary 100omg and 0.21 m internal diameter. The device has
the injector type Varian 1177 and a FID detectdre Temperature is maintained at 50 ° C for 2 metde
be then increased by 5 ° C / min to 180 ° C (ISO%3.978 (F), AFNOR, 1995). The standard used for
the identification is C4-C24 FAME mix (Sigma-AldncSupelco).
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RESULTS AND DISCUSSION
Oil yields seeds oOpuntia ficus indicafrom extraction by cold pressing are considerdblyer than
those obtained by solvent extraction (Table 1).
The seeds of two Prickly Pear varieti€@p(ntia ficus indicain the region of Ait Baamrane in southern
Morocco, harvested at different maturation perig@sie the best yield of oil by solvent extracti@rB -
11.86%) than by cold mechanical extraction (3.4B.ti8%). The yield is optimal to late July for d5s
and late October for 'Musa'.
The yield of oil from the seeds Gfpuntia ficus indicavas approximately 13.698. Other deferred seed
oil contents were first reported by source of d5ick.96% in Turkey, 9.88% in Germany in Berfin
10.43% in Egypf, 10.90% in Tunisia in the Sfax regfdn10.43% in Egypt, 10.90% in Tunisia in the
Sfax regiofl and 11.75% in the Tunis regidnThis study reveals oil content of around 11.86%ese
differences may be related to geographic or gemeiiditions because the oil content of the cropegar
among cultivars, soil and climatic conditions of tiegiofi.
The different physicochemical indices of Gipuntia ficus indicaare shown in Table 2. The oil extracted
from the seeds of both cultivars, from the two t/pé extraction, presented a very low acid valugictv
proves the purity and stability of these oils. Tgeroxide value is of the order of 1.43 for @puntia
ficus indica from cold pressure extraction, and 1.84 for thilo#ing solvent extraction. These peroxides
index values are less than 10 meq O2 / kg oil wiltéracterize most conventional dilndeed, lower
peroxide index values 10 mEq O2 / kg oil are gdheragarded as indicating an acceptable level of
oxidatiort®*

Table 1: The percentage of oil obtained after Solve Extraction and Extraction by
cold pressing(harvested in 2009)

Cultivar Date de récolte Cold pressing Solvent
10/07 7.33 £0.03 10.80 + 0.04
20/07 8.08 +0.02 11.86 £0.02
‘Issa’ 30/07 6.86 +0.04 11.14 £0.03
10/08 5.826 + 0.05 10.24 +0.05
20/08 5.86 +0.05 10.04 £0.06
30/08 5.33 £0.06 9.80 +0.07
10/09 3.47 +0.07 7.95 +0.03
20/09 4.85 +0.05 7.92 £0.03
‘Moussa’ 30/09 4.23 +0.06 7.89 +0.03
10/10 5.90 £0.02 7.79 £0.04
20/10 5.02 +0.04 9.04 +0.03
30/10 5.54 +0.03 9.64 +0.02

Results are expressed as mean + standard deviatio
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Table 2 : Physico-chimical index ofOpuntia ficusindica oil
Solvent Cold pressing
Cultivar Issa Cultivar Moussa Cultivar Issg Cultildoussa
Indice d'iode (g d'12/100 129.33 + 4.67 119.03 +4.77 113.77 +2.65 108.47 +2.6p
g d’huile)
Indice d'acidité 0. 011 +0.006 0.0074 +0.006 0.01062 0. 007 £0.002

Indice de saponification 196.38 +0.001 196.38 +0.001 209.47 +26.18 209.1R82
(mg de KOH/g d’huile)

Indices

Indice de peroxyde (meg 1.84 +0.01 1.84 +0.01 1.43 +0.01 1.43 +0.01
02/kg d’huile)
Indice de réfraction 1.46 +0.001 1.46 +0.001 1.46 +0.001 1.46 +0.00]L
(200)

Results are expressed as mean * standard deviatio

The saponification value, obtained from followingh&nt extraction oil, is 196.38, while that of
celleissue extraction by cold pressure is of théeor209.47. These values are comparable to the
saponification number of the usual oils (FAO, 19&lich as soybean (189-195), peanut (187-196) and
cotton (189-198).

For tested, cultivars the refractive index is lfdi6the oil from the two types of extraction. Thiglue is
comparable to values reported by Ennetiral. and by Karleskind and Wolft

The iodine value is in the range of 129.33-119@30il extraction after solvent, and 113.77-108.16r)

the following cold pressure extraction, reflectithg high level of unsaturated fatty acids of this@PC
chromatography, carried out on the oil samples @&Bm two types of extraction for both cultivars,
indicates the existence of three prominent peakbl€l'3 and 4). This is linoleic acid (57.03-64.13%)
oleic acid (15.73- 25.73%) and palmitic acid (1019/6%). The first two fatty acids for an averade o
89.86% of total fatty acids, indicating that thikis highly unsaturated.

The amount of linoleic acid in the dil. ficus indicais higher than in most commonly consumed oils such
as corn, soybean and cotton seeds and is closhatoof safflower off’. In general, the level of
unsaturation high seed oil @. ficus indica particularly the high level of linoleic acid irombination
with low linolenic acid which affects the stabilitf the oil, said the seed3. ficus indicamay be an
excellent source of oil potential.

The seed oil oD. ficusindica was found purely unsaturated (89.86%), this resusimilar to those of
other author$*®. The difference in the percentage of fatty acids/ e based on the degree of maturity
of the fruit. In addition, Ennouet al® determined a palmitic acid content (9.32%) lowert our result
(14.6%) and a high linoleic acid content (70.3%)e3e results are partly similar to those of Ramaatah
Morsel® and Coskuner Tekin Sawaya and Khahand Mannoubiet al!’. The differences in the
concentrations of oleic, linoleic and palmitic pbss depend on the degree of maturity of fruits and
geographical and temporal factors.

Based on the variation of the percentages of s@ddtty acids ofOpuntia ficus indicaof both cultivars
from the two types of extraction throughout theigetrof maturation, we found that linoleic acids was
converted to oleic and stearic acids. Ripening &gd53.62% for linoleic acid, 6.13% for stearitdaand
15.14% for oleic acid, while the end of maturatiwas registered a decrease in the percentage téitino
acid (57.03%) and an increase of the stearic &&#%o), and oleic acid (20.32%) (Table 3, Issaiva}.

In parallel, a palmitic acid decreased slightlyidgrthe period of maturation, and other amino acids
remained nearly constant during this period. Theselts are in agreement with those of Coskuner and
Tekin'.

Methods of extraction do not have a pronouncectcefia the fatty acid composition of oils extractad
their percentages. GPC chromatography, carriecouhe oil samples OFI, from two types of solvent
extraction and cold for two cultivars revealed ttietse samples have the same types of fatty anitls a
that the percentage of they have undergone a sipaldiern with a slight variation for the two types
extraction (Table 2 and 3).
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Table 3 Rate (%) of the principal fatty acids by solvent pessingmethod of Opuntia ficusindica oil of both cultivars Issa and Moussa

7]
S [ Harves | ¢ c c c c c c c c C C c c c
9 t 6 14 16 16.1 17.1 18 18.1n 9C 18.2n -t 18.2n ;-C 20 20.1 20.3n.6 18.3n3 CZl CZZ .1n9 C22 .6n.3 24
& | period
L
10/07 | 003 | 01 | 1277 | 039 | 005 | 613 | 1514 0.28 6362 | 037 | 03 | 006 | 002 | 006 | 003 0 0.06
+0.02 | +0.1 | 0.6 | +0.06 | #0.02 | ¥0.07 | $0.16 +0.08 +0.09 | $0.05 | #0.06 | #0.02 | 0.01 | #0.03 | 0.02 +0.03
20/07 Nd o | 1268] o 0 79 | 1520 Nd 6272 | 058 | 0 001 | 039 | 002 | 006 009 | 001
+0.3 +0.2 +0.4 +0.14 | $0.13 +0.01 | +0.03 | #0.02 | #0.03 | *0.03 | 0.01
| 3007 0 0 | 1419] 001 | O 433 | 1652 0.12 5893 | Nd | 036 | 019 | 030 | Nd 0.23 014 | 391
o +0.12 | #0.01 +0.14 |  +0.06 +0.02 +0.10 +0.12 | #0.04 | #0.20 +0.03 | #0.02 | 0.07
[%2]
10/08 0 001 | 1112 | 002 | 087 | 746 | 1515 1.45 61.34 0 037 | 001 | 037 | 002 | 006 117 | 0.07
+0.01 | #0.05 | 0 | #0.0¢ | +0.0¢ | #0.0¢ +0.0€ +1.07 +0.02 | #0.01 | 00z | #0.0z | #0.0; | 00 | +0.0¢
20/08 0 014 | 11.65| Nd | 002 | 638 | 16.81 0.07 6181 | 001 | 050 | 023 | 038 | 002 | 005 001 | 012
+0.02 | #0.07 +0.01 | #0.0¢ |  #0.0¢ +0.04 +011 | #0.01 | #0.3C | #0.0¢ | #0.0f | #0.0z | #0.0: | #0.01 | +0.0¢
30/08 0 | 002 | 1097 | 001 | 023 | 884 | 2032 0.38 57.03 0 051 | 026 | 002 | 001 | 023 072 | 006
+0.01 | #0.07 | #0.01 | +0.03 | #0.07 | 0.03 +0.62 +0.08 +0.09 | #0.07 | 002 | #0.01 | #0.02 | *0.06 | 0.02
10/09 | 015 | Nd | 12.87| 032 | 002 | 427 | 2143 0.32 586 | 026 | 044 | 033 | 032 | 001 | 035 051 | 0.10
+0.05 +0.12 | #0.08 | +0.02 | #0.07 | 0.13 +0.05 +1.5 | #0.04 | +0.05 | $0.04 | #0.10 | +0.01 | #0.07 | #0.05 | +0.02
2009 | 002 | 0 | 1208| 068 | 002 | 998 | 1560 1.42 5839 | 023 | 043 | 027 | 027 | 003 | 002 041 | 002
+0.01 +0.10 | #0.04 | +0.02 | +0.04 | +0.38 +0.21 +0.41 | +0.08 | #0.07 | #0.06 | 0.03 | #0.02 | #0.02 | *0.04 | +0.01
©
o [30009 | 010 [ 002 [ 1227 004 [ 003 | 448 | 1869 0.06 6187 | 028 | 045 | 033 | 032 | 006 | 0.30 024 | 006
4 +0.03 | #0.02 | +0.36 | +0.03 | #0.03 | 0.18 | *0.36 +0.03 +0.15 | $0.06 | #0.12 | #0.09 | 0.08 | #0.05 | *0.08 | *0.05 | *0.05
o
=|[1010 | 041 002 | 11.80| 011 | 009 | 410 | 2035 0.08 6015 | 027 | 045 | 030 | 040 | 007 | 025 027 | 007
+0.0¢ | #0.0z | +0.3% | +0.04 | #0.0€ | 1.2 | 0.4C 0.0¢ +0.14 | #0.05 | #0.06 | #0.0¢ | #0.2C | #0.04 | #0.07 | *0.06 | +0.04
20/10 | 003 | 002 | 1283 | 002 | 011 | 397 | 17.36 1.84 5900 | Nd | 041 | 02 036 | 004 | 017 0 0.04
+0.0z | #0.01 | +0.9¢ | +0.0z | #0.02 | #0.0¢ | +2.3( +0.1€ +2.4C +007 | #01 | 011 | #0.0¢ | #0.07 0.0f | #0.02
30/10 | 021 003 | 1159 | 006 | 0.18 | 424 | 18.89 2.07 5783 | 023 | 014 | 022 | 026 | 004 | 022 014 | 005
+0.06 | #0.0z | +0.37 | +0.05 | #0.1C | #0.4z | +0.2¢ +0.01 +021 | +0.05 | +0.0€ | #0.0€ | *+0.06 | #0.03 | #0.07 | *0.05 | +0.04

Results are expressed as mean + standard deviatio
Nd : Not detected
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Table 4: Rate (%) of the principal fatty acids by old pressing method ofOpuntia ficusindica oil of two cultivars Issa et Moussa

é Harvest
2 | period Cs | Cua Cie Ci1 | Ciza | Cus Ciginoc | Ciganit | Ciganic | Coo C201 | c203n6 | Cigsnz | Cn Co2ano | Co26nz | Cos
g
10/07 Nd 0.03 6.50 0.74 0.03 3.09 16.27 0.06 61.88 0.00 0.23 0.02 0.3 0.03 0.03 0.09 0.02
+0.0z | +1.7C | £0.3€ | 0.0z | £0.0€ | +0.2€ +0.0< +0.11 +0.1z | £0.0z | £0.05 | £0.0% | 0.0z +0.0z +0.0z
20/07 Nd 0 11.77 | 0.06 0.03 10.53 | 14.80 Nd 61.27 0 0.46 0.02 0.47 0.02 0.07 0.02 0.03
+0.14 | £0.04 | £0.03 | £0.75 | £0.26 +0.70 +0.08 | £0.02 | £0.23 | £0.02 | £0.05 +0.02 +0.03
30/07 Nd Nd 11.48 | Nd Nd 3.83 16.15 0.58 63.58 0.31 0.28 0.24 0.19 Nd 0.12 0.19 0.26
8 +0.55 +0.15 | +£0.26 +0.31 +0.04 +0.19 | +0.19 | +0.09 | +0.10 +0.02 +0.08 +0.10
0l 10/08 0 11.55 | 0.66 Nd 3.94 15.75 Nd 59.13 Nd Nd Nd Nd Nd Nd Nd Nd
+0.24 | +0.07 +0.24 | +0.28 +0.18
20/08 Nd 0.03 9.60 0.35 0.25 34 17.74 Nd 49.96 0.56 0.61 0.05 0.44 0.17 0.42 0.13 0.03
+0.03 | £0.12 | £0.07 | £0.13 | £0.19 | +0.06 +0.33 +0.28 | +0.31 | +0.03 | +0.15 | £0.02 | +£0.08 +0.09 +0.02
30/08 Nd 2.10 10.29 | 0.11 0.13 4.39 25.73 0.36 56.00 0.26 0.32 0.23 0.26 0.03 0.02 0.54 0.06
+0.17 | £0.17 | £0.03 | £0.07 | £0.10 | +0.35 +0.09 +0.13 +0.07 | £0.15 | +0.09 | +0.08 | £0.03 | +£0.02 +0.17 +0.05
10/09 0.42 0.09 14.60 | 0.15 0.05 3.96 17.97 0.13 58.32 0.29 0.40 1.33 0.21 0.06 0.29 0.04 0.54
+0.06 | +0.06 | +0.03 | £0.06 | £0.04 | £0.09 | £0.15 +0.09 +0.69 +0.11 | £0.14 | £0.63 | £0.09 | £0.02 | +£0.06 +0.03 +0.15
20/09 Nd 0.02 12.59 | 0.02 0.01 4.37 16.23 0.24 64.13 0.27 0.14 0.27 0.28 0.04 0.29 0.64 0.07
+0.02 | +0.62 | £+0.02 | £0.01 | £0.54 | +0.41 +0.07 +0.12 +0.09 | +0.06 | +0.04 | +0.09 | £0.03 | £0.13 +0.19 +0.04
30/09 Nd 0 11.47 | 0.03 0.02 5.76 17.80 0.22 61.81 0.27 0.41 0.25 0.30 0.03 0.38 0.97 0.08
+0.26 | +0.02 | £0.02 | £0.23 | £0.07 +0.12 +0.27 +0.09 | +0.12 | +0.07 | +0.08 | £0.02 | +£0.13 +0.04 +0.07
w 10/10 0.01 0 12.80 | 0.73 0.09 4.95 15.62 0.21 63.15 0.03 0.42 0.31 0.33 0.02 0.06 0.34 0.02
% +0.01 +0.07 | £0.07 | £0.03 | £0.12 | £0.60 +0.06 +0.19 +0.03 | £0.07 | £0.09 | +0.12 | £0.02 | +£0.02 +0.12 +0.02
o] 20/10 0 0 11.76 | O 0.03 10.63 | 14.77 Nd 61.40 0 0.43 0.25 0.26 0.03 0.26 0.01 0
= +0.17 +0.02 | +0.08 | +0.07 +0.07 +0.05 | £0.07 | £0.11 | £0.02 | £0.04 +0.01
30/10 Nd 0 10.92 | 0.04 0.24 4.70 15.37 1.49 57.47 0.29 0.46 0.33 0.07 0.1 0.03 0.02 0.68
+0.89 | +0.04 | +0.13 | £1.53 | £3.52 +0.59 +5.54 +0.09 | +0.44 | +0.19 | +0.02 | £0.02 | +£0.02 +0.02 +0.68
06/11 0 0.04 12.84 | 0.63 0.15 6.84 12.64 1.71 52.60 Nd 0.63 0 0.03 0.02 0.04 0.04 0.02
+0.03 | +0.28 | £0.12 | £0.07 | £0.23 | +0.16 +0.34 +0.24 +0.25 +0.03 | +0.02 | +0.03 +0.04 +0.01
10/11 Nd 0.03 13.23 | 0O 0.37 7.70 13.80 1.64 61.11 0.02 0.40 0.25 0.33 0.03 0.05 0.69 0.02
+0.03 | +0.18 +0.23 | £0.41 | +0.24 +0.09 +0.16 +0.02 | £0.12 | +0.08 | +0.13 | £0.03 | +£0.03 +0.47 +0.01

Les résultats sont exprimés en moyenne+ égaat
Nd : Not detected
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CONCLUSION

The use of the seeds for their oil content mayt@oeconomically viable, even if the oil appearbeca

great source of excellent vegetable oil. But gitlenhigh value of linoleic acid and oleic and vadifiehe

iodine valueOpuntia ficus indicaoil is classified as oleic / linoleic oils likeieg oil. It has a clear rule on

it because of its richness in linoleic acid.

In this work, we tried to quantify the oil conteanhd fatty acid composition of the two varieties of

Opuntia ficus indicaWe found that oil yield is better by solvent axttion (7.89 to 11.86%) than by cold

mechanical extraction (3.47 to 8.08%), it is opfirmathe end of July 'Isa' and the end of October t

Moussa ".

As for the oil composition, it turned out that tligspurely unsaturated oil 89.86%. Linoleic acidhis

predominant fatty acid, followed by oleic acid, aoalmitic acid. Linoleic acid are saturated and are

converted into oleic acid and stearic towards titb@ the maturation period.

These results argue that the two methods of eidrgcsolvent and cold affect oil yield. By conseyh

have no obvious influence on the fatty acid conpmsiof oils ofOpuntia ficus indicaf both cultivars.
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