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HE USE OF EXOTIC BUTTERS in skin care products
is well known.1 Usually obtained from tropical
crops, exotic butters such as shea
(Butyrospermum parkii), mango (Mangifera
indica), sal (Shorea robusta) and mowrah
(Madhuca latifolia), have many attributes that
make them suitable for skin care products.2

They are rich in symmetrical mono-unsaturat-
ed triglycerides which are solid or semi-solid at
room temperature. They have narrow melting

points and have appreciable viscosity and emulsion stability.
Exotic butters are also rich in unsaponifiables such as sterols,
ubiquinones, fatty alcohols, fatty esters and triterpines.3

Although the oxidative stability of these exotic butters is
higher compared to oils with high unsaturations, they are
still prone to rancidity and must be handled with care. 
Among natural oils, evening primrose oil (EPO) (Oenothera

biennis) and borage oil (Borago officinalis) are widely used,
primarily due to their high content of gamma linolenic acid
(GLA). Evening primrose oil and borage oil contains about 9-
11% and 18-23% of GLA, respectively. Application of these
oils and butters is a continuous challenge for a cosmetic for-
mulator trying to avoid oxidation and yet produce a stable
product. Presence of essential fatty acids (EFA) such as
linoleic acid (n-6), α-linolenic acid (n-3), γ-linolenic acid (n-6)
in the oils is often an important criterion for selection. Effect
of such EFAs on human physiological systems through oral
intake is well documented. They also contribute to beneficial
physiological activities when applied topically through
creams or lotions.  

Characteristic changes linked with oxidative degradation
of oils and fats include development of malodors and unpleas-
ant tastes (deemed as rancid) and might lead to change of
color, increase in viscosity, specific gravity and solubility. The
mechanism of autoxidation has been postulated by many
authors.4,5,6 Autoxidation is a natural process involving free
radicals between molecular oxygen and the unsaturated fatty
acids of oils which leads to the formation of short-lived
hydroperoxides (primary oxidation products). The hydroprox-
ides readily break down to form alcohols, aldehydes, ketones
and other hydrocarbons. These secondary oxidation products

impart rancid odor and taste.7 One way of preventing autoxi-
dation is addition of antioxidants. This paper presents the
development of supremely stable exotic butters and natural
oils from the application of rosemary extracts.

Rosemary Extracts 
The interest of the food and cosmetic industry in phenolic
antioxidants is primarily related to the extension of the shelf
life of various food and cosmetic products. But the consumers’
preference for natural additives has led to more detailed
investigations and applications of natural herb extracts as
antioxidants. The main antioxidative effect of rosemary
extracts come from three phenolic compounds namely,
carnosic acid, carnosol and rosmarinic acid of which over 90%
of the antioxidant
activity is from
carnosic acid and
c a r n o s o l . 8

Flavonoids and,
p a r t i c u l a r l y ,
flavones have also
been identified in
rosemary extracts.
Apart from the
antioxidant activi-
ty, there are men-
tions of antimicro-
bial, antiviral,
ant imutagen i c
and anticarcino-
genic activities of
rosemary extracts
in scientific litera-
ture.9
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Researchers detail a novel stabilization process using rosemary extract.

Enhancing the Stability
Of Exotic Butters & Oils

Extracts of rose-
mary can protect
exotic butters from
oxidation.
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Despite these benefits, rosemary extracts often incorpo-
rate a distinctive flavor, which limits their use in food and
cosmetic products. Using rosemary extracts, International
Cosmetic Science Centre (ICSC) of Denmark has developed a
process called internal stabilization by which all exotic but-
ters and natural oils are protected against oxidative deterio-
ration. The butters and oils used for our study are shea but-
ter, mango butter, sal butter or shorea butter, evening prim-
rose oil and borage oil. 

Method of Analysis
Oil stability index (OSI) was determined as a tool to judge
oxidation stability. The instrument chosen for determining
OSI was Rancimat 679 from Metrohm Ltd., Switzerland. The

principle of Rancimat analysis depends
on the measurement of increase of elec-
trical conductivity by the volatile car-
boxylic acids generated in the oxidizing
oil sample. The temperature was held
at120°C for the exotics and 80°C for
EPO and borage oil. The air in-flow was
maintained at 18 liter/hour and the
sample size was 3±0.05 gm.

The test oils and butters and rose-
mary extracts were obtained from com-
mercial sources. 

Results and Discussions
The data obtained from the Rancimat
tests were plotted as a function of time
to obtain bar diagrams which show the
relative increase of oxidative stability
for each of the test samples. The results
are divided into two groups, namely, the
exotic butters and natural oils. 

Figure 1 depicts the increase of oxidative stability of the
internally stabilized exotic butters by varying degree. 

The Rancimat value (induction period) for the control
(cntrl) sample of mango butter is 7.7 hours. The same sample
of mango butter when internally stabilized with rosemary
extracts has an induction period of 20 hours. This indicates a
rise of stability by factor of 20.1/7.72=2.6. In case of shea but-
ter, the internally stabilized sample, compared to control
sample, shows a four-fold increment from 3.4 hours to 14.8
hours. Internally stabilized sal butter has an induction peri-
od of 18.5 hrs which is about twice that of the control sample
of sal butter (9.2). 

The necessity of an antioxidant in natural oils is much
more than in exotic butters. This is attributed to their high
content of polyunsaturated fatty acids. The rate of oxidation
increases several fold with each addition of an unsaturation
moiety in the fatty acid backbone. The internally stabilized
evening primrose oil and borage oil show much higher oxida-
tive stability index as indicated by induction period. Plotting
the Rancimat values as a function of time gives a set of bar
diagrams as in Fig. 2.

There is a significant rise in oxidative stability of the inter-
nally stabilized oils. For evening primrose oil, the induction
period shoots up from 11 hours to 23 hours while for borage
oil it increases to 26 hours from 5.4 hours. The two-fold
increase of stability for evening primrose oil and four-fold
increase in case of borage oil is a marked improvement. 

The increase in induction periods is due to the antioxida-
tive effect of rosemary extract. The mixture of diterpene alco-
hols present in rosemary extracts act as natural antioxidants
and prevent oxidation. The oxygenation of the free radical
from the fatty acid of the lipid to form the lipid peroxyl radi-
cal is very rapid. Carnosic acid and carnosol, the main active
ingredients of rosemary extracts, are effective radical scav-
engers for peroxyl radicals, the primary product of autoxida-
tion that interrupts the propagation steps. In turn, they form
antioxidant radicals of very low activity, inactivating any fur-

Fig. 1: Increased Oxidative Stability 
of Internally Stabilized Exotic Butters

Fig. 2: Increased Oxidative Stability 
of Internally Stabilized GLA Oils
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ther reaction with lipids. It has been shown that the mole-
cules of carnosol and the radicals generated from them par-
ticipate in the reactions of chain initiation and propagation to
a much lower degree as compared to most natural and syn-
thetic antioxidants.9

The presence of an antioxidant in an oil or fat cannot pro-
long the oxidative stability forever. Under strong oxidizing
conditions, the antioxidants are soon used up and the grad-
ual lowering of their concentration enforces rancidity. Thus,
higher values of induction period, at any given temperature,
reflect the longer time taken by the sample to develop ran-
cidity. In fact, the temperatures used for accelerated tests are
far from standard storage or handling temperatures for oils
and butters in real life. Thus, the stability of internally sta-
bilized oils and butters will actually be much more at normal
handling temperatures. 

Antimicrobial Activity of Rosemary Extracts
Components of rosemary extracts have been tested for
antimicrobial properties by many researchers.10 At ICSC, we
added rosemary extracts and a chemical preservative com-
posed of aliphatic parabens in phenoxyethanol into an all-
purpose body lotion and conducted an antimicrobial test
according to Ph. Eur. 4th Ed. (2002) 5.1.3. The four kinds of
microbes chosen were, Pseudomonas aeruginosa,
Staphylococcus aureus, Candida albicans and Aspergillus
niger. The bacterial and fungal count was noted at start and
after 2, 7, 14 and 28 days. In comparison to the efficacy of
chemical preservative, rosemary extract was very effective
against microbes like Pseudomonas aeruginosa and
Staphylococcus aureus while slightly less potent against
Candida albicans and Aspergillus niger. The bacterial counts
are shown in Table 1. 

The numbers written in bold show the effect of rosemary
extracts while the ones in italics represent the effect of a
chemical preservative. The use of rosemary extracts as
antimicrobial agents enables a cosmetic formulator to reduce
the dosage of synthetic preservatives. 

Conclusions
Until ICSC developed the method of internal stabilization,
the most common way of avoiding oxidation was external
addition of antioxidants to the oils and butters by simple mix-
ing. Such additions often required heating, homogenization,
extra labor and handling of powders. All of these can be
avoided through internally stabilized oils. Our research has
proven that internal stabilization of exotic butters and nat-
ural oils enhances the oxidative stability many fold. Use of
internally stabilized exotic butters and oils has a number of
additional benefits for formulators such as: prolonged shelf-
life of the cosmetic products; stronger antioxidant properties
compared to natural tocopherols; strong antimicrobial prop-
erties which can reduce the amount of chemical preservatives
in the final formulation of the skin care product; strong anti-
inflammatory and anti-aging properties; no need to add
antioxidants in the formulation of the cosmetic product and
adds a more “natural” profile to the product.  ●
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Microbes Initial count After 2 days After 7 days After 14 days After 28 days

Pseudomonas aeruginosa 6.3 x 105 < 1 x 101 < 1 x 101 < 1 x 101 < 1 x 101

190 x 101 < 1 x 101 < 1 x 101 < 1 x 101

Staphylococcus aureus 4.2 x 106 < 1 x 101 < 1 x 10 < 1 x 101 < 1 x 101

< 1 x 101 < 1 x 10 < 1 x 101 < 1 x 101

Candida albicans 4.8 x 106 150 x 103 320 x103 600 x 101 740 x 101

< 1 x 101 < 1 x 101 < 1 x 101 < 1 x 101

Aspergillus niger 1.4 x 105 64 x 101 80 x 101 27 x 102 38 x 102

< 1 x 101 < 1 x 101 < 1 x 101 < 1 x 101

Table 1: Antimicrobial Effect of Rosemary Extracts 
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