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ARTICLE INFO ABSTRACT
Article type: Background: Sesame oil is one of the most important edible oils,
Research Article but its relatively high unsaturation makes it susceptible to

oxidative spoilage.

Article history: Aims: This study aimed to investigate the feasibility of using

Received: 2024-06-03 natural antioxidants to improve the physicochemical and sensory
Revised: '2025_03_01 properties of sesame oil.
Accepted: 2025-03-08 Methods: In this study, oleoresins from thyme and ginger

essential oils were extracted using methanol as the solvent. These
oleoresins were added individually and in combination at a
concentration of 300 ppm to sesame oil and compared with
industrial alpha-tocopherol. Tests such as peroxide value, total
phenolic content, antioxidant activity, and sensory properties of
the sesame oil were evaluated.

Results: The peroxide value increased significantly during the
storage period. After 45 days, the lowest peroxide value was
observed in samples containing alpha-tocopherol and the 300 ppm
combination of thyme and ginger oleoresins. The results revealed
that the simultaneous use of both oleoresins in oil samples
containing thyme and ginger essential oils also increased total
phenolic content. The free radical scavenging percentage of all oil
samples decreased significantly over the 45-day storage period.
The highest inhibition percentage was observed in the sample
containing alpha-tocopherol, followed by the sample with 300
ppm of combined thyme and ginger oleoresins. Sensory evaluation
results indicated that the addition of antioxidants did not cause any
noticeable changes in sensory parameters.

Conclusion: Oleoresins from essential oils (ginger and thyme) can
be utilized as natural antioxidants to inhibit oxidation in edible
oils, including sesame oil.

Food Research Journal, 2026,35(4): 25-37
BY NC DOI:10.22034 /fr.2025.53919.1850

Extended Abstract

Keywords:

Antioxidant activity, Ginger
oleoresin, Sensory
properties, Sesame oil,
Thyme



https://portal.issn.org/resource/ISSN/2008-515X
https://foodresearch.tabrizu.ac.ir/
https://orcid.org/%200000-0002-5342-7687
mailto:a_pezeshky62@yahoo.com
https://doi.org/10.22034/fr.2025.53919.1850

26 Mehrvand et al.

Food Research Journal, 2025,35(1)

Introduction: Sesame oil is one of the most
important edible oils, which is prone to
oxidation spoilage due to its relatively high
unsaturation. Oxidative stability is one of the
important and effective factors for oil storage,
especially in long-term storage conditions,
high temperature, oxygen, light, or the
presence of some pollutants. Oxidation in oils
causes unpleasant smell, taste and color
change. The free radicals resulting from the
spontaneous oxidation reaction of fats, having
single electrons, are very reactive and cause a
lot of damage to biological molecules such as
proteins,  lipids, nucleic acids and
carbohydrates, which by using Oils can be
protected from synthetic or natural
antioxidants. New reports indicate that
synthetic antioxidants are harmful to human
health, so attention has been focused on
natural antioxidants, of which spices and
aromatic plants such as ginger and thyme are
good sources. they go Aromatic plants and
spices contain essential oils and oleoresins,
the health-giving and antioxidant effects of
these compounds have been mentioned in
various studies (Sirnivasan, 2017). In addition
to healing properties, plant extracts also have
good antioxidant properties and their use can
play a multi-purpose role in the food system
containing fat. Therefore, the use of natural
materials instead of synthetic materials,
which, in addition to increasing the shelf life,
also increases the nutritional value of the
product, can play an important role in
consumer nutrition. Essential oils, oleoresin
extracted from different plant species,
including all kinds of spices (ginger, pepper,
cinnamon, cardamom, thyme, etc.) and
aromatic vegetables such as basil and mint,
which contain volatile aromatic compounds
with polyphenol There are many substances
with antioxidant and antimicrobial properties.
Essential oils are generally liquid at room
temperature and their solubility is low
compared to fats, alcohols, organic solvents
and other solutions. Hydrophobicity is low in
water (Al-Esbahani et al., 2015). Although
water distillation and steam distillation as
well as solvent extraction method are the most

applicable methods on an economic scale to
extract essential oils, several extraction
technologies New  methods including
extraction with supercritical fluid, using
ultrasound (Garcia, 2004) and extraction with
the help of microwaves are known as new
industrial methods and have been developed
as alternatives to traditional methods. Ginger
is one of the important medicinal plants. and
it is also used as a seasoning in the food
industry. The presence of antioxidants in
ginger cleans free radicals. Gingerol is the
most important constituent of ginger, which is
responsible for Create flavor in this plant.
According to the variable amount of ginger
essential oil, which the medicinal value of
ginger depends on, varieties of ginger that
have more than 1.5% essential oil have
medicinal value (Sirnivasan, 2017; Bayala et
al., 2014). The main ingredients of ginger are
sugars, fats, oleoresin, and burning aromatic
compounds. The special taste of ginger is due
to volatile oils (essential) and compounds
such as zingerone, shogaols and gingerols
(Sirnivasan, 2017). Generally, the zingeron,
gingerol and shogaol (or shagoal) parts of
ginger are called its oleoresin part
(Sirnivasan, 2017). According to the
mentioned contents and the use of antioxidant
as a solution to prevent the progress of
oxidation in all kinds of edible oils by
extracting the oleoresin of these two plants
and adding it to sesame oil, it can be expected
that the oleoresin present in these vegetable
extracts compared to industrial antioxidants,
increase the oxidative stability of sesame oil.

Material and methods: In the present study,
oleoresin of two essential oils of thyme and
ginger was extracted using methanol solvent
and added to sesame oil in a concentration
(300 ppm) alone and in a mixture and
compared with industrial alpha tocopherol.
Test Some things including peroxide index,
total phenol, antioxidant activity and sensory
properties of sesame oil were investigated.
The results were analyzed using completely
randomized blocks during 45 days of the
storage time. One-way ANOVA and
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Duncan’s mean comparison tests were used at
5% significance (p<0.05).

Results and discussion: The amount of
peroxide index increased significantly during
the storage period. The lowest amount of this
index after 45 days was related to samples
containing alpha-tocopherol and 300 ppm
oleoresin of thyme and ginger. According to
the obtained results, it was found that with the
simultaneous use of two oleoresins in oil
samples containing two essential oils of
thyme and ginger, the amount of total phenol
also increased, which could be related to the
presence of abundant phenolic compounds in
both ginger and thyme oleoresins. be The
inhibition percentage of free radicals of all oil
samples significantly decreased during 45
days of storage. The highest inhibition
percentage of these radicals was related to the
sample containing alpha-tocopherol, and then
the sample containing 300 ppm oleoresin of
thyme and ginger together had the highest
inhibition percentage. The relatively high
antioxidant effect of thyme essential oil is due to
the presence of phenolic compounds thymol and
carvacrol in its essential oil, followed by
monoterpenes terpinolene and hydrocarbons such
as gamma-terpinene. Also, due to the fact that
thymol is the main substance of thyme essential
oil and this substance reacts with oxidant
compounds in a short period of time, therefore,
within 20 minutes, the essential oil of the plant
shows a good antioxidant effect (Sharififar et al.
2007). The results of sensory evaluation
showed that the addition of antioxidants to oil
did not cause any specific changes in the
parameters related to sensory evaluation.
Conclusion: According to the obtained
results, it can be stated that with the use of
two oleoresins of thyme and ginger in the oil
samples, the amount of total phenol also
increased, which could be related to the
presence of phenolic compounds in the
oleoresins of ginger and thyme. be The
addition of antioxidants to the oil did not
cause any specific changes in the sensory
evaluation parameters. In general, it can be
concluded that thyme and ginger oleoresins
can be used as natural antioxidants to inhibit
the oxidation of edible oils, including oils

containing high amounts of omega-6 and
omega-3.oleoresin of various essential oils
(ginger and thyme) can be used as a natural
antioxidant to inhibit the oxidation of edible
oils, including sesame oil.
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Table 2 — The amount of total phenol (mg of gallic asid per liter) of different samples of sesame oil containing
different types of oleoresin (ginger and thyme) and alpha - tocopherol (200ppm) during 45 days of storage

Treatment Storage time (day)

1 10 20 30 45
Sesame oil without 154/7 + 0/8° 166/5 + 1/1¢ 178/8 + 0/3¢ 131/4 + 1/0° 115/0 + 0/4¢
antioxidant (blank
sample)
Sesame oil containing 204/6 + 2/0¢ 216/8 + 2/4¢ 200/3 + 0/9° 162/9 + 1/4¢ 131/3 + 0/4°
a-tocopherol (200ppm)
Sesame oil containing 247/8 + 0/3¢ 225/3 + 1/9¢ 198/0 + 0/7° 146/6 + 1/2¢ 116/5 + 0/2¢
gingerol oleoresin
Sesame oil containing 252/6 + 0/4° 253/7 + 0/6° 186/7 + 2/35° 144/6 + 0/9° 131/9 + 1/1°
timol oleoresin
Sesame oil containing 232/5 + 0/6? 212/95 + 2/3? 192/4 + 0/8? 161/9 + 1/92 165/1 + 1/12

gingerol+ timol
oleoresin

Different letters in each row and column show a significant difference between the means (p <0.05)
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Table 3 — Antioxidant activity (percentage of free radicals DPPH) of different sample of sesame oil containing
different types of oleoresins (ginger and thyme) and alpha - tocopherol (200ppm) during 45 days of storage

Treatment Storage time (day)

1 10 20 30 45
Sesame oil without 28/36 + 0/19¢ 27/00+ 1/38c 16/79+ 2/12¢ 10/95+ 4/32¢ 7/97+ 4/32°
antioxidant (blank
sample)
Sesame oil 54/68 + 0/242 49/84+ 0/46a 43/83+1/49? 39/86+ 1/672 31/86+ 1/672
containing a-
tocopherol (200ppm)
Sesame oil 31/48+ 0/09¢ 37/16x 1/78b 29/23+ 0/61° 24/21+0/16¢° 19/21+ 0/16°
containing gingerol
oleoresin
Sesame oil 37/20 + 0/01° 38/81+ 0/90b 27/52+ 0/53° 22/90+ 1/00° 20/90+1/00P
containing timol
oleoresin
Sesame oil 49/68 + 0/242 42/84+ 0/46a 36/83+ 1/49° 26/86+ 1/67° 29/78+ 1/612

containing gingerol+
timol oleoresin

Different letters show a significant difference between the means (p <0.05)
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Table 4 — Sensory evaluation score of smell of samples of sesame oil containing different types of oleoresin .
(ginger and thyme) and alpha - tocopherol (200ppm) during 45 days of storage

Treatment Storage time (day)
1 10 20 30 45

Sesame oil without 4/1 + 0/2% 4/3 £ 0/28 4/1 £ 0/28 4/3 £ 0/28 4/1 £ 0/28
antioxidant (blank sample)
Sesame oil containing o- 4/3 £ 0/28 4/1 £ 0/28 4/1 £ 0/28 4/1 £0/28 4/0 £ 0/02
tocopherol (200ppm)
Sesame oil containing 3/6 + 0/5% 4/1 + 0/2? 4/3 + 0/22 4/1 + 0/2? 4/1 + 0/22
gingerol oleoresin
Sesame oil containing timol 3/6 + 0/22% 4/0 £ 0/0® 4/0 £ 0/02 4/0 £ 0/0® 4/0 £ 0/02
oleoresin
Sesame oil containing 3/5 + 0/5P 3/8 +0/28 3/8 +0/28 3/8 +0/28 4/0 + 0/02

gingerol+ timol oleoresin

Different letters show a significant difference between the means (p <0.05)

Table 5 — Color sensory evaluation score of smell of samples of sesame oil containing different types of oleoresins
(ginger and thyme) and alpha - tocopherol (200ppm) during 45 days of storage

Treatment Storage time (day)
1 10 20 30 45

Sesame oil without 4/1 £ 0/28 4/0 £ 0/02 4/3 £ 0/28 4/1 £ 0/28 4/8 £ 0/28
antioxidant (blank sample)
Sesame oil containing a- 4/0 + 0/02 3/8 £ 0/22 4/1 + 02 4/1 + 0/28 4/8 + 0/28
tocopherol (200ppm)
Sesame oil containing 4/1 + 0/28 3/8 £ 0/22 4/0 + 0/0® 4/0 + 0/02 4/1 + 0/2°
gingerol oleoresin
Sesame oil containing 4/1 + 0/22 3/6 + 0/22 3/8 + 0/2b 4/1 + 0/22 4/0 + 0/QP
timol oleoresin
Sesame oil containing 4/3 + 0/22 3/8 + 0/22 4/0 + 0/02b 4/0 + 0/0? 4/5 +0/5%

gingerol+ timol oleoresin

Different letters show a significant difference between the means (p <0.05)

Table 6 — General acceptance score of different samples of sesame oil containing different types of oleoresins
(ginger and thyme) and alpha - tocopherol (200ppm) during 45 days of storage

Treatment Storage time (day)
1 10 20 30 45

Sesame oil without 4/1 + 0/22 4/1 £ 0/2? 4/3 + 0/22 4/3 + 0/22 4/3 + 0/22
antioxidant (blank
sample)
Sesame oil containing o- 4/1 £ 0/28 4/0 £ 0.02 4/1 + 0/22 4/0 £ 0.02 4/1 + 0/22
tocopherol (200ppm)
Sesame oil containing 4/0 £ 0/0? 4/0 £ 0.02 4/1 + 0/22 4/0 £ 0.02 4/1 + 0/22
gingerol oleoresin
Sesame oil containing 4/0 £ 0/0? 4/0 £ 0.0* 4/0 £ 0.02 4/0 £ 0.02 4/0 £ 0.02
timol oleoresin
Sesame oil containing 3/6 + 0/52 4/0 £ 0.0* 4/0 £ 0.02 4/1 + 0/28 4/0 £ 0.02
gingerol+ timol
oleoresin

Different letters show a significant difference between the means (p <0.05)
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