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Introduction
Fats and oils are used throughout the world for both food

applications and industrial uses. They are consumed in products

such as margarines, butter, salad and cooking oils as well as in

animal feeds, fatty acids, soaps, personal care, biodiesel,

paints, lubricants and greases. Global production(1) has been

expanding rapidly in recent years driven by demand from the

food sector and also increasingly by fuel and non-food

applications such as oleochemicals. This consumption is driven

by gross domestic product (GDP) improvement globally.

Food is the most basic prerequisite of living organisms. It

contributes towards building the body, providing energy for living

and working and regulating mechanisms essential for health and

survival for life. Food thus constitutes the foundation for the

health of both humans and animals.

Lipids play a vital role in the formulation and performance of

many new cosmetic products. They act as binders, lubricants,

solubilisers, carriers, viscosity modifiers, spreading agents,

emollients and emulsifiers in a varity of applications such as

lipsticks, creams, lotions, makeup bases, moisturisers, bath

oils, pressed powders, fragrances and a varity of cleansers for

hair face and body. In all these applications people are looking

for natural new ideas from exotic countries.

Several earlier studies have reported fatty acid composition of

newer seed oils(2-4). These studies were undertaken to explore

fully the possibilities of several underexploited or unexploited

tree crops of West Africa for industrial applications. The present

paper deals with seven different naturally occurring seed oils

from Burkina Faso. We have systematically studied the oil

content, fatty acid profile and oxidative stability of these oils.

Materials and Methods
Materials
The ripe fruits and seeds were collected in different locations in

Burkina Faso. Some of the samples were extracted in Burkina

Faso and transported to our Danish premises as oil samples.

Others were transported as seed samples.

Methods
Oil Content

The oils were extracted using a Soxhlet apparatus. 10 to 30 g

of the samples were extracted with boiling hexane p.a.

overnight. The hexane was evaporated and residues were dried

in a vacuum oven to constant weight.

Fatty Acid Methyl Esters

The oils were transesterified with Methanol/Boron triflouride and

the methylesters were extracted with Hexane (IUPAC 2.301 and

2.302). Gas Liquid Chromatography (GLC) was performed using

an Autosystem XL equipped with a programmable temperature

injector (PTV) and a flame ionization detector (FID). The column

was a capillary CP Sil 88, 50.0 m x 0.25 mm with a film thickness

at 0.2 µ. Helium was used as carrier gas. The PTV injector was

maintained at 50°C and after injection raised to 270°C. The

column temperature was initially 100°C for 2 min, then raised

with 5°C/min to 225°C where it was kept for the rest of the run.

HPSEC

HPSEC was performed as reported in a previous paper(5). The

oils were taken up into tetrahydrofuran (THF) to make a 20%

solution. This solution was injected directly into the columns,

which were three connected polystyrene-divinyl benzene polymer

packed columns, in order 500 Å, 100 Å and 100 Å. Each column

was 300 mm x 7.5 mm stainless steel and the packing was 5 µ

in diameter. The detector used was a Model 410 differential

refractometer. Tetrahydrofuran was used as a mobile phase.

Tocopherols(6)

A Series 200 fluorescence detector and a Rheodyne 

7125 injector equipped with a 20 µL loop were used. The

excitation wavelength was 290 nm and the emission wavelength
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was 330 nm. The solvent system used was water saturated

hexane, hexane and propan-2-ol (49.55:49.55:0.9). The 

columns consisted of 2 x 150 mm 4.6 mm I.D. packed with 3 µ

CN particles.

Triglycerides(7)

The HPLC system employed consisted of an LCD 3100 UV monitor

maintained at 220 nm and a Rheodyne 7125 injector equipped

with a 5 µL loop. The columns consisted of 2 x 150 mm 4.6 mm

I.D. packed with 3 µ C18 particles. The columns were maintained

at 20°C by water cooling. The solvent system used was

Acetonitrile and THF (70:30) and the flow rate was 1.0 ml/min.

Rancimat(8)

Rancimat tests were performed using a Metrohm 743. 3 grams

of sample was kept at 110°C and an air flow at 20 ml/min. The

time at the inflexion point was then measured.

Results and Discussion
The analytical data of seven species studied are presented in

Tables 1 – 5 respectively. The oil content was concurrently

studied in Burkina Faso and Denmark. Nearly all species studied

had an extremely high oil content varying between 42 and

59.2%. The Oleic acid (C18:1 n-9) content of the oils 

varied between 42.5 and 62.2%, with the highest for Kaya

Oil% 55.6 49.2 42.0 59.5 47.2 55.8 59.2
FAC
14:0 0.1 0.2 0.2
16:0 24.2 8.1 8.4 34.9 17.4 33.7 5.4
16:1 n-7 0.3 0.2 0.2 0.2
17:0 0.1 0.1 0.2 0.1 0.1
18:0 9.2 12.7 22.6 8.6 12.7 8.6 1.7
18:1 n-9 48.5 69.5 57.8 43.3 62.2 42.5 50.3
18:1 Trans 0.2 0.6 0.5 0.6
18:2 n-6 14.9 6.7 6.3 11.2 4.2 12.7 5.5
18:3 n-3 0.2 0.6 0.5 0.3 0.4 0.2 0.9
20:0 1.3 1 2.8 0.9 1.2 0.9 0.5
20:1 n-9 0.1 0.2 0.4 0.2 * total: 2.6
22:0 0.3 0.4 0.6 0.3 0.2 0.9
22:1 n-9 **total: 10.3
24:0 0.2 0.3 0.6 0.4 2.4
others 0.4 0.4 0.7 *** Total: 18.7

* N-11=1.5; N-9=1.1
**N-11=1.0; N-9=9.3 
*** C24:1 = 4.0; C26:0 = 0.8; C26.1 = 6.8; C28:0 = 3.0; C28:1 =4.1

Carapa Kaya Hannoa Lannea Sclerocarya Lannea Ximenia
procera sengalensis undulate microcarpa birra velutina americana

Table 1. Fatty Acid Composition (FAC) (wt%) of Selected Oleic Acid (C18:1 n-9) Oils from Burkina Faso

Figure 1. Kaya sengelensis Trees

Figure 2. Kaya sengelensis Fruits

(Meliaceae) (Meliaceae) (Simaroubaceae) (Anacardiaceae) (Anacardiaceae) (Anacardiaceae) (Olacaceae)
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sengalensis (Meliaceae) at 69.5% and the lowest for 

Lannea velutina (Anacardiaceae) at 42.5%. All of these oils are

extremely potential candidates as vegetable oils for cooking 

and frying purposes.

The HPSEC analysis presented in Table 2 indicated that all the

seeds were completely mature due to their high triglyceride

contents 89.9–99%. None of the species studied 

had abnormally high diglyceride content or free fatty acid

content, thus ruling out the possibility of any extreme hydrolysis

in these oils. Furthermore, all the oils studied were devoid 

of polymer content which confirms the stability of these oils.

Triglyceride composition of a few selected oils depicted in Table

3 shows a high content of polyunsaturated and diunsaturated

components, thus agreeing fully with the fatty acid pattern

presented in Table 1.

The tocopherol values presented in Table 4 show the highest

values for Lannea microcarpa, Lannea velutino (Anacardiaceae),

Ximenia Americana (Olacaceae) and Kaya sengalensis

(Meliaceae). However we did not find any tocopherols in 

Carapa procera (Meliaceae) and Hannoa undulate

(Meliaceae) (Meliaceae) (Simaroubaceae) (Anacardiaceae) (Anacardiaceae) (Anacardiaceae) (Olacaceae)

Glyceride

Polymer - - - - - - -

Triglycerides 89.9 99.0 95.2 92.1 92.4 97.6 98.5

Diglycerides 3.8 - 3.8 2.4 1.5 2.2 0.7

Monoglycerides - - - - - - -

FFA 6.3 1.0 1.0 5.5 6.1 - 0.8

Carapa Kaya Hannoa Lannea Lannea Sclerocary Ximenia
procera sengalensis undulata velutina Microcarpa birra americana

Table 2. HPSEC Composition (Weight%) of Selected Oleic Acid (C18:1 n-9) Oils from Burkina Faso

Table 3. Triglyceride Composition (Mole%) of Selected OleicAcid (C18:1 n-9) Oils from Burkina Faso

Kaya Hannoa Lannea Sclerocarya
sengalensis undulate microcarpa birra

(Meliaceae) (Simaroubaceae) (Anacardiaceae) (Anacardiaceae)
Triglyceride
Mono-unsaturated
POP 2.1 16.4 7.2
POS 9.4 3.4 6.5 11.5
SOS 9.4 8.2 1.5 1.7
SOA 3.4
Total 12.8 17.1 24.4 20.4
Diunsaturated
PliP 3.8 2.2 10.8 4.3
POO 12.8 5.5 21.6 24.5
SOO 20.8 50.6 3.8 18.0
AOO 0.7 0.7
Total 37.4 59.0 36.2 47.5
Poly-unsaturated
LiLiO 1.8 3.1 2.5 2.6
SLeLi
PLiLi 4,9 0.7
PLeO 1.5
LiOO 6.6 9.3 6.5
PLiO 1.9 12.2
OOO 37.7 6.0 22.3
SLiO 1.8 3.0
Total 49.8 39.4 32.1

Le = Linolenic Acid 18:3. Li = Linolic Acid C18:2. O = Oleic Acid C18:0. P = Palmitic Acid C16:0. A = 
Arachidic Acid C20:0

ICSC ai v8_Layout 1  20/03/2014  19:33  Page 33



Natural Ingredients

Cosmetic Science Technology 2014
34

(Simaroubaceae). The Rancimat data depicted in Table 5 shows

the highest stability index for Lannea velutina and Lannea

microcarpa (Anacardiaceae).

Oleic acid is found in animal and vegetable oils. It is the chief

fatty acid found in olive oil comprising 55 – 85% of the oil, which

is commonly used in Mediterranean cuisine and has been hailed

for its therapeutic characteristics since antiquity. Modern

research supports the notion of the benefits of consuming olive

oil, as evidence suggests that oleic acid helps the lower level of

harmful low-density lipoproteins (LDLs) in the blood stream whilst

leaving levels of beneficial high-density (HDLs) unchanged. This

is also found in significant quantities in canola, peanut, soybean

and almond oils. Oleic acid can be consumed from a variety of

sources, some of which may soon contain even higher levels of

this valuable fatty acid due to the efforts of genetic engineers.

When it comes to frying, the fatty acid composition of the oil

determines how well it stands up to the high heat of frying. Oils

high in oleic acid are very heat stable.

All the above studied oils are extremely potential candidates as

West African olive oils highly suitable for cooking and frying

purposes and also for improving health locally. It is worth noting

that we did not find any considerable values of n-3 fatty acids in

the above oils. Further studies are in progress to identify the

suitability of these oils for human consumption or technical

applications and will be published elsewhere.

Conclusion
These studies have clearly demonstrated that Africa avails us of a

large variety of n-9 rich oils which, if developed commercially, can

provide enormous potential for the vegetable oil industry locally

and thus provide self reliability in oil production. This entails cutting

off imports to the country and even developing these crops for

export, generating foreign currency and thus uplifting the country’s

economics. These new oils will provide several exotic applications

in cosmetics utilising the ‘gold’ of nature from Africa.

Species Hours at 110°C 

Carapa procera (Meliaceae) 0
Hannoa undulate (Simaroubaceae) 0
Lannea microcarpa (Anacardiaceae) 67.7
Sclerocarya birra (Anacardiaceae) 67.9
Lannea velutina (Anacardiaceae) 84.0

Table 5. Rancimat Hours of Selected n-9 Oils from Burkina Faso

Figure 3. Carapa procera Tree and Fruit

Figure 4. Carapa procera Ripe Fruit

Species Alfa α Beta β� Gamma γ� Delta �δ Total 
Tocopherol Tocopherol Tocopherol Tocopherol Tocopherol

Carapa procera (Meliaceae) - - - - -

Kaya sengalensis (Meliaceae) 3 -182 67 252

Hannoa undulate (Simaroubaceae) - - - -

Lannea microcarpa (Anacardiaceae) 89 - 436 52 577

Sclerocarya birra (Anacardiaceae) - - 69 - 69

Lannea velutina (Anacardiaceae) 36 - 361 46 443

Ximenia americana (Olacaceae) 354 - 79 4 437

Table 4. Tocopherol Composition of Selected Oleic Acid (C18:1 n-9) Oils from Burkina Faso
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