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Study of Jojoba (Simmondsia chinensis) Oil by Gas Chromatography
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Abstract

The oil of Simmondsia chinensis (Link) CK Schneid (Simmondsiaceae) has been traditionally used in ethno-
medicine because of its unique chemical constituents. This study aims to analyze the components of Egyptian
Jojoba Oil (JO) and assess the differences between the Egyptian JO and that found in other parts of the world. The
fatty acids and sterols profiles will also be determined by Gas Chromatography (GC). Jojoba seeds were subjected
to hot extraction by solvent (hexane) followed by cold pressing extraction.

Our results showed that the fatty acid Behenic acid methyl ester (C22:0) and Cis-13, 16 Docosadienoic acid
methyl ester (C22:2) were in higher percentages within the Egyptian oil compared to JO found in other parts of the
world. On the other hand, Egyptian oil was found to have lower percentage of the fatty acids; Eliadic acid, Y-
Linolenic acid, Cis-8,11,14 Eieosatrienoic acid, and Lingocernic acid. Heneicosaoic acid was in much higher
percentages within the Egyptian oil and the Egyptian JO does not contain Arachidic, Arachidonic Caprylic, Capric,
lauric, Tridecanoic, Myristicor Palmitoleic acid. This study reports novel results clarifying the components of JO
cultivated in Egypt under different environmental conditions to our knowledge such results have not been report

before.
Keywords: Jojoba oil; Gas chromatography; Fatty acids simmondsins are considered as strange nitrile glycosides and cannot
be compared to most nitrile glycosides found in plants [7]. It also
Introduction contains phospholipids [2] and oligosaccharides [8].

Of more than 250,000 identified plant species, Jojoba is the only
plant which produces significant quantities of liquid wax esters like the
natural restorative esters produced by human sebaceous glands
(sebum). Hence, it can be used as natural emollient for all skin types
and hair. The wax is stable and resistant to both oxidation and

S. chinensis is unique plant in many ways [1] and its importance  rancidity [9]. Therefore, JO is used as a carrier substance for oxidation
was early noted by the by Native Americans. sensitive substances such as vitamin A [10]. In addition, Jojoba liquid
wax is useful in the stabilization of penicillin products. In fact, JO, has

wax. This oil has a unique chemical structure within the plant world. been shown to be the finest liquid wax for this purpose [11]. Moreover,

Nearly 97% of the wax is composed of a straight chain monoester of JO is used as carrier. oil for essential oils in aromat_herapy and massage
C-20 and C-22 acids and alcohols with two double bonds. therapy [12]. All this has attracted huge research interest leading to a
number of quantitative and qualitative analyses performed interested

The acids have been identified as a mixture of cis-11-eicosenoic  researchers [4].

(C-20) and cis-13-docosenoic (C-22, erucic). The alcohols have been
identified as mixtures of cis-11-eicosenol, cis-13-docosenol and cis-15-
tetracosenol (C-24). Sterols and stanols (around 0.5% total) are mainly
represented by; campesterol, stigmasterol, sitosterol, cholesterol and
avenasterol [2-4] along with some traces of triglyceride [5] and
different tocopherols, such as a-tocopherol [4].

Simmondsia chinensis, is the sole member the Simmondsiaceae’s
family. It is known as Jojoba, which originates from the deserts of USA.
However, it is now planted in many other deserts across the world. In
Egypt, it is known to be cultivated in the Ismailia desert.

Jojoba seeds are known to produce a colorless, odorless oil or liquid

The purpose of this work is to study the chemical constituents of
Jojoba wax, Egyptian cultivated S. chinensis. To our knowledge, this is
the first work investigating similar parameters of the JO in Egypt.

Furthermore, groups of nitrile glycosides known as simmondsins
compounds (10-20%) have also been identified [5,6]. Those
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Materials and Methods

Materials

Jojoba oil: Three heaps of Jojoba seeds (season 2015) from different
sites were kindly supplied by the farm affiliated to the Egyptian Natural
0Oil Co., Cairo, Egypt (season 2015).

Authentic samples: Standard sterols (campe, stigma, b-sito, iso-
fuco-, 7-stigma-and avena-sterols); fatty acids methyl esters (C16-C24
saturated and unsaturated) and cetyl alcohol were purchased from
Sigma Company.

Gas Chromatography analysis (GC): [(GC; HP Hewlett Packard
5890 series II-USA, MS; Mass selective detector HP Hewlett Packard
5972 series-USA) and Wiley Registry of Mass Spectral Data (Chemical
data library) (1995)-Wiley-UK] was carried out in the environmental
instrument lab and environmental labs testing division at the RSC.

Methods

Preparation of jojoba oil: After a complete removal of all seed’s teats,
cold pressing technique was used for extracting the liquid wax and
other related compounds. This method is based on a hydraulic presser
machine designed specifically for this purpose in the Jojoba’s cold-
pressing unit.

Gas Chromatography (GC) for fatty acids analysis: For
determination of fatty acids in JO, obtained from the seeds by hot
reflux and cold pressing extraction methods, a previously reported and
validated method was used (International Olive Council). The method
(stated below) describes a procedure for determining the individual
and total fatty acids content of by capillary column gas
chromatography [13] through preparation of the fatty acids methyl
esters from JO by:

1.  Seeds extracts were dissolved in a chloroform methanol saline
mixture of (8:4:3), while final concentration was 0.33 g/ml.

2. Extracts were homogenized in the solvent mixture. However, in
some cases oil was dissolved in methanol up to 0.1 g/ml, then the
concentration was adjusted by chloroform to 0.33 g/ml.

3. Extraction was performed up to three times to remove all the
lipids.

Methylations reaction [14] was performed by adding; 1.5 ml
methanol, 150 micro-litter Methanolic-HCL 8%. The reaction was left
to complete over 14-16 hours at 45°C. GC samples were dissolved in
hexane and 1 ul was injected for analysis using GC instrument model
HP5942, Column HP-5: 30 m x 0.25 nm x 0.20 nm, Carrier gas
nitrogen 1 ml/sec, Injector temp: 260°C, Detector temp: 260°C, samples
were ran for 45 minutes total run time. Heating was programmed at
140°C for 5 minutes then was increased to 260°C at a velocity of 3°C per
minute. Results were compared with a standard using chemi-station
program.

Results and Discussion

Gas Chromatography (GC) for fatty acids

The results are shown in Table 1. The procedure was performed in
triplicate.

The results, based on GC analyses of previously studied Jordanian
JO [4] indicated that the oil contains fatty acids of carbon atoms from

14°C to 24°C (saturated and unsaturated). Furthermore, the main fatty
acids identified in the JO were Heneicosanoic acid (21:0), Behenic acid
(22:0), Cis-13 and 16 Docosadienoic acid (22:2). This is in line with
previous reports [4,15].

It was also noticed that the fatty acid Cis-11 Eicosaenoic acid (20:1)
was in higher concentrations within the Egyptian wax compared to JO
from around the world. In contrast, the fatty acids heptadecanoic acid
(17:0), Eliadic acid (18:1n9t), Cis-8,11, 14 Eieosatrienoic acid (20:3)
and Lingocernic acid (24:0) were in lower concentration within the
Egyptian oil compared to JO from around the world. This became clear
after comparing our results for Egyptian JO with studies testing
Jordanian JO [4,15].

Fatty acids Concentration (ug/ml)
C4:0 2.57650e2
C6:0 7.516622¢""
{3 31 Y (e—
cico0 | e
c1to | e
c120 | e
c130 | e
c140 | e
c141 | e
ci50 | e
C15:1 3.78618e2
C16:0 3.48415¢2
cie1r | e
C17:0 1.4872¢2
C17:1 8.0024¢2
C18:0 5.78082e2
C18:1n9t 1.00307e2
C18:1n9c 4.29783¢™"
C18:2n6t 2.35591
C18:2n6¢c 4.13070
c200 | e
C20:3n6 1.13692¢""
C18:3n6 1.02111e2
C22:2 13.1111219
C20:1 24.28284
C18:3n3 2.07436e2
C21:0 19.24169
C20:2 8.78022¢2
C22:0 13.54594
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C22:1n9 4.70928¢2
C20:3n3 5.686364
C23:0 3.94414
C20:4n6 N
C24:0 1.14591
C20:5n3 2.76868¢™"
c241 | e
C22:6 7.9140¢e™"
“concentration was not detected

Conclusion

Egyptian JO is different from other JO, it is a rich source of fatty

acids and triglycerides and have great potentials to be used in different
fields such as the cosmetic and pharmaceutical industry.
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