
Journal of Applied Sciences Research, 2(9): 567-571, 2006
© 2006, INSInet Publication

Corresponding Author: S.F. Hamed, Fats and Oils Department, National Research Centre, Cairo, Egypt.

567

Edible Oil as an Alternate Solvent for Extraction of Antioxidant
Components from Natural Herbs

S.F. Hamed

Fats and Oils Department,
National Research Centre, Cairo, Egypt.

Abstract: The current study aimed at evaluation of edible oil (sunflower oil) to replace organic
solvents for extracting the active antioxidant components from plant herbs and spices (rosemary, thyme
and sage) by a number of chemical assays. Assays included reducing power, β-carotene-linoleic acid
model system and inhibition of conjugated diene formation. Results indicated that methanol and ethanol
extracts are comparable in its antioxidant activity to that of TBHQ and are somewhat greater than all
other tested organic solvents or sunflower oil–herb extracts. Sunflower oil–herb extracts showed by reducing
power assay to be comparable to n-hexane extracts in its activity and more powerful than tocopherol.
Evaluation of the antioxidant efficiency of sunflower oil extracts by β-carotene-linoleic acid assay and
inhibition of conjugated diene hydroperoxide revealed that althoughmethanolic extracts of the three herbs (i.e.
Rm, Tm, and Sm) have higher antioxidant efficiency than that of the bulk oil-herb extracts (Ro, To, and So),
yetthe differences betweenthem were not too high, hence, it is better from the health point of view to replace
the organic solvents by edible oils in the extraction of the active antioxidant components from herbs and
spices.
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INTRODUCTION

Interest in spices and derivatives used as antioxidants
in foods goes back more than fifty years[1]. Literature
data presents a sufficient number of works carried out in
order to evidence the antioxidant properties of some
spices. It is possible to find somepatents covering the use
of some spices fractions as antioxidants that were
registered in 1938[2] concerns the use of some fractions
obtained from spices for preventing rancidity in edible
oils.

Considering the data reported in an article by
Chipault et al[3] on the value of a large series of ground
spices and relative alcohol soluble fractions as "
antioxidant index", one can realize that among the
considered spices rosemary (Rosmarinus officinalis L.)
and sage (Salvia officinalis L.) have been known to have
the highest antioxidant power at that time. In 1973, a
patent for the production of rosemary oil extract was
presented[4]. Also a large amount of research on the
flavor[5-6]; antioxidant activty[7-8]; pharmacological
activity[9] and other health related activities[10] of green tea
havebeen carried out by manyscientists and haveyielded
good results. The preservation action of herb and spices

has again received attention in the literature where
studies[11-14] have been reported and showed that
mycotoxin producing molds may be inhibited by some
herbs and spices.

Extraction of the active components from herbs and
spices have been carried out either by molecular
distillation[15] or by organic solvents[16]. The formal
method is very elaborate and the latter one has many
question marks regarding the organic solvent residues
which may be present in the extract and that are regarded
as unhealthy promoters.

There are great interest to find out a novel way to
extractthe activeantioxidant componentsfrom spices and
herbs to be used in food, pharmaceutical and cosmetic
industries. So, the aim of this work was to investigate the
ability ofedible oils (e.g. sunfloweroil) to replace organic
solvents for extraction of antioxidant components from
herbs and spices .

MATERIALS AND METHODS

General: All solvents and chemicals used were either
Analar or of analytical grade, unless otherwise
specified. Sunfloweroil was purchased from local market.
Linoleic acid, polyoxyethylenesorbitan monopalmitate
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(Tween 40), β-carotene, Folin-Ciocalteau's phenol
reagent, and TBHQ were from Sigma Aldrich Chemical
Co. (St. Louis, MO). α-Tocopherol was from Merck
(Darmstadt, Germany).

Three of newly harvested and dried herbs namely,
rosemary (Rosmarinus officinalis L., sage (Salvia
officinalis), and thyme(Thymusvulgaris) were purchased
from local herbal store in Cairo, Egypt.

Preparation of herb extracts: The dried herbs were
ground to pass a 60-mesh sieve. 40 ml each of different
solvents (isoprpanol, hexane, methanol, ethanol,
ethylacetate) was added to 10g ground herb and
shaken for 30 min at room temp. The sample
solution was allowed to stand for 24 h and then
filtered to obtain particle-free herb extract. Another
10g of each herb was socked in 40 g sunflower oil
with continuous agitation at 50°C for 24 h then was
allowed to stand and filtered to obtain particle-free
oil. The oil was then re-extracted with 3 X 40 ml of
methanol to take its content of herb extract. All
extracts were evaporated to dryness under vacuum at
40 °C using a Buchi Rotavapour (Model 131, Brinkman
Instruments, Ltd. Mississauga, ON, Canada). Prepared
extracts were stored in dark-coloured flasks at 4 °C until
used.

Screening of antioxidant activities by reducing
power assay: The reducing power of the methanol
extracts was determined according to the method of
Oyaizu[17] and Yen and Chen[18]. Each extract (1 mg)
was dissolved in 1 ml of distilled water to which
was aded 2.5 ml of 0.2 M phosphate buffer (pH 6.)
and 2.5 ml of a 1% (w/v) solution of potassium
ferricyanide. The mixture was incubated in a water
bath at 50 °C for 20 min., following this a 2.5 ml of
10% (w/v) trichloroacetic acid solution was added and
the mixture was then centrifuged at 1750 x g for
10 min. A 2.5 ml aliquot of the upper layer was
combined with 2.5 ml of distilled water and 0.5 ml of
0.1% (w/v) solution of ferric chloride. Absorbance of
the reaction mixture was read spectrophotometrically
at 700 nm; increased absorbance of the reaction
mixture indicates greater reducing power. Mean values
from three independent samples were calculated for each
extract.

Antioxidant activities by β-Carotene-linoleic acid
assay: The antioxidant activity of the methanol
extracts, based on coupled oxidation of β-carotene
and Linoleic acid O/W emulsion, was evaluated
following the method of Miller [19], Taga et al[20] and
Gazzani et al[21]. Briefly, 1ml ofβ-carotene (0.2mg/ml)

dissolved in chloroform was pipetted into a small round-
bottom flask. After removing the chloroform using a
rotary evaporator under reduced pressure at low
temperature (less than 30 °C) , 20 mg of linoleic
acid, 200 mg of Tween 40 and 50 ml of distilled
water were added to the flask with vigrous shaking.
Aliquots (5ml) of the prepared emulsion were
transferred to a series of tubes each containing 2mg
of extract or 0.5mg of TBHQ or tocopherol. A
control sample was prepared exactly as before but
without adding antioxidants. Each type of sample
was prepared in triplicate. The test systems were
placed in a water bath at 50 °C for 2 h. the absorbance
of each sample was read spectrophotometerically at
470 nm, immediatelly after sample preparation
(0 min) and at 15-min intervals until the end
(t= 120 min) of the experiment. The rates of β-carotene
degradation (dr) were calculated (data are not shown) by
the first-order kinetics:

dr of sample = (ln (A0 / At )) / t

where
A0 = the initial absorbance of emulsion at time

zero
At = the absorbance at 15, 30, ….., 120 min
t = the time in min.

Measurement of cojugated diene formation: Five
grams of sunflower oil were weighed into each
of 9 screw-capped 25 ml Erlenmeyer flasks. To
each flask 2mg of an extract or 0.5 mg of TBHQ
or tocopherol except one flask was left without
addition of antioxidant (control sample). All samples
were oxidised at 60 °C in a thermo-stable oven. Fifty
mg oil samples of each flask were dissolved in 5 ml
isooctane and the absorbance was measured at 234 nm
(UV-Vis Spectrophtometer: Shimatzu UV-1201,
Shimatzu Scientific Instruments Inc, Columbia, MD,
USA) [22].

RESULTS AND DISCUSSIONS

Reducing power assay: Fig. 1 depicts the reducing
power of the different solvent (isopropanol, hexane,
methanol, ethanol, ethylacetate as well as bulk oil )
extracts of the three examined plant spices
(rosemary, thyme and sage) that are considered the most
powerful antioxidant-bearing members of Labiatae
family. In this assay the yellow colour of the test
solution changes to various shades of green and blue
colours depending upon the reducing power of each
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Fig. 1: Reducing power of different herb extracts.

Rm = rosemary-methanol extract Tm = thyme-methanol extract Sm = sage-methanol extract
Re = rosemary-ethanol extract Te = thyme-ethanol extract Se = sage-ethanol extract
Rea= rosemary-ethylacetate extract Tea= thyme-ethylacetate extract Sea= sage-ethylacetate extract
Rh = rosemary-hexane extract Th = thyme-hexane extract Sh = sage-hexane extract
Ro = rosemary- bulk oil extract To = thyme-bulk oil extract So = sage-bulk oil extract
Ris = rosemary-isopropanol extract Tis = thyme-isopropanol extract Sis = sage-isopropanol extract

extract. The presence of reductance (i.e. antioxidants)
in the herbal extracts causes the reduction of the Fe3+ /
ferricyanide complex to the ferrous form. Therefore,
the Fe2+ can be monitored by measuring the formation
of the Perl's Prussian blue colour at 700 nm [23]. The
Fe Cl3 / K3 Fe(CN)6 system offers a sensitive method
for the semi-quanitative determination of dilute
concentations of polyphenolics, which participate in the
redox reaction.

The methanolic and ethanolic extracts of the
three herbs revealed more or less the same reducing
power as TBHQ (from 0.93- 0.96) and the three
were far superior to that of any other extract
investigated. Tochopherol showed the least reducing
as shown in Fig. 1. The second noticeable phenomenon
is that sunflower oil-extracts of the three tested
herbs were comparable in their reducing power to
hexane extracts of them and still superior to that of
tocopherol which suggests that bulk oil could be used
for extraction of antioxidants from herbs and spices
bearing them. The similarity between the reducing
power of both hexane- and bulk oil-extracts may be
interpreted by assuming that both of them are similar in
being non-polar and hence, extract the same antioxidant
components.

Antioxidant activities by β-Carotene-linoleic acid
assay: Heat-induced oxidation of an aqueous emulsion
system of β-carotene-linoleic acid was employed as an

antioxidant test reaction. The test is based on the fact
that β-carotene undergoes rapid discolouration in the
absence of antioxidant[19]. During oxidation, an atom
of hydrogen is abstracted from the active methylene
group of linoleicacid located on carbon-11 between two
double bonds[24]. The pentadienyl free radical so
formed then attacks highly unsaturated β-carotene
molecules in an effort to reacquire a hydrogen atom. As
the β-carotene molecules lose their conjugation, the
carotenoids lose their characteristic orange colour. This
process can be monitored spectrophotometrically. The
presenceof phenolic antioxidant can hinder the extent of
β-carotene degradation by "neutralizing" the linoleate
free radical and any other free radicals formed
within the system. Hence, this forms the basis by
which plant extracts can be screened for their antioxidant
potential.

Fig. 2. reveals that the synthetic antioxidant TBHQ
gave the least β-carotene discolouration (i.e. highest
antioxidant efficiency) whereas tocopherol gave the
highest β-carotene colour degradation (i.e. least
efficiency). Although methanolic extracts of the three
herbs (i.e. Rm, Tm, and Sm) revealed higher antioxidant
efficiency than that of the bulk oil-herb extracts
(Ro, To, and So), the differences between them were
not too high.

Measurement of cojugated diene formation: TBHQ
inhibited conjugated diene formation more effectively



J. Appl. Sci. Res., 2(9): 567-571, 2006

570

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 15 30 45 60 75 90 105 120

Time (min)

A
bs

or
ba

nc
e

at
47

0
nm

water control TBHQ Toc.
Ro Rm To
Tm So Sm

0

10

20

30

40

50

60

0 4 8 12 16 20

Time (dayes)

Fo
rm

at
io

n
of

co
nj

ug
at

ed
di

en
es

Cont rol Ro Rm To Tm
So Sm TBHQ Toc

Fig. 2: Antioxidative activity of methanolic-extracts (Rm, Tm, and Sm), sunflower oil-extracts (Ro, To, and So) of the
plant herbs (rosemary, thyme and sage), tert- butylhydroquinone(TBHQ) and tocopherol (Toc.) as assessed by
β-carotene -linoleic acid assay over 120 min.

Fig. 3: Effect of different herb extracts on the formation of conjugated dienes in bulk sunflower oil, symbols used for
the samples are as described in Fig. 2.

than any other tested antioxidants while, tocopherol was
the lowest effective one (Fig. 3). The increasing order of
conjugated diene formation was control > toc >So > To
> Ro > Sm > Tm > Rm > TBHQ.

Conclusion: This study indicates that sunflower oil
can be used as a save solvent to extract antioxidant
constituents from plant herbs and spices in place of

organic solvents with their health hazards. Although,
methanol and ethanol (polar organic solvents)
extractshave greater antioxidative power than sunflower
oil extracts, the latter still retard oxidation
effectively and more than tocopherol. Hence, it is
better from the health point of view to use edible
oils in place of the organic solvents to extract the
active antioxidant components from herbs and spices.
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