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Tablel- Analysis of constituents of Mentha Pulegium L. essential oil by gas chromatography equipped with mass

spectrometer

Row Chemical composition (%)
1 A-pinene 0.43
2 Camphene 0.29
3 Beta-pinene 0.69
4 Myrcene 0.81
5 3-octanol 1.42
6 Menthone 221
7 Isomenthone 6.64
8 Isopulegone 0.83
9 Mentole 0.46
10 Neo-Isomenthol 1.44
11 A-Terpinol 2.67
12 Pulegone 51.4
13 Piperitenone 1.86
14 Caryophyllene 0.87
15 A-Humulene 2.42
16 Caryophyllene oxide 1.93
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Table2- Changes of peroxide number value (meq O2/ Kg) of Linseed oil during 30 days of storage

Days 1 7 14 21 28
Treatmen
Control 10.15%*4+6.0 77.15%8+6.0 7.0+ 10.06%C 7.0+ 63.063° 8.0+17.06%
sample
TBHQ 5.0+10.19A 6.0+£00.1098 6.0+£03.0698 6.0+77.069C 6.0+80¢C
Essential oil 5.0+60.10°8 6.0+10.10%A 6.0+43.06°C  6.0+80.10°P 7.0+40°F
0.05
Essential oil 4.0+87.06%A 5.0+37.068 5.0+60.10¢C 5.0+77.06°P 5.0+80.10¢P
0.1
Essential oil  4.0+40.10°A 4.0+83.06°8 5.0+13.06°C  5.0+63.06°°  5.0+70.10°P
0.2
Essential oil 3.0+£83.06% 4.0+00.10%8 4.0+37.06%¢ 4.0+80%0 4.0+83.063°
0.3

Each value in the table represents the mean xstandard deviation of triplicate analysis. Unmatched lowercase Latin
letters in each column indicate a significant difference of 5% between treatments. Uppercase Latin letters in each row

indicate a significant difference of 5% over time.
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Table 3- Changes of acid number value (mg KOH/ g oil) of Linseed oil during 30 days of storage

Days 1 7 14 21 28
Treatments
Control 1.0+96.029A 2.0+38.01°8 2.0+52.01 2.0+58.010 2.0+62.01f
sample
TBHQ 1.0+88.01 2.0+07.01°8 2.0+25.014¢ 2.0+30.019P 2.0+31.019P
Essential oil 1.0+93.01¢A 2.0+18.01%® 2.0+£38.01¢¢ 2.0£42.01¢P 2.0+49.01¢F
0.05
Essential oil 1.0+£90.01A 2.0+10.01¢8 2.0£18.01¢C 2.0+21.01¢P 2.0+27.01¢
0.1
Essential oil 1.0+89.019% 2.0+07.01¢8 2.0+18.01°¢ 2.0+16.01°P 2.0+22.01°E
0.2
Essential oil 1.0+88.01%A 2.0+05.01¢8 2.0+07.01%¢ ab2 0+11.01 2.0+16.01%
0.3

Each value in the table represents the mean xstandard deviation of triplicate analysis. Unmatched lowercase Latin
letters in each column indicate a significant difference of 5% between treatments. Uppercase Latin letters in each row

indicate a significant difference of 5% over time.

GJ‘JG:\M C;JL&S TBHQ u‘d;‘-‘-‘S‘L;-J (5\9"5 K aals
ans e Glis @l ol adly o aials (Uea Jlaal)
US:‘E-:"JJ:‘KJ‘ Slhosadr o guguns 5 oslhel
Qf:\ USJL&: ‘AASSSJ)J.AA KPR J‘ K] QJJS; J‘A:\‘ (:)'&'JJ
380 gladisar 5 Gy ol ol (25, sl s
Ssas s e s aak oAl 5 K, Llad )l

FUVLRY

el 0 S bolaiial ()50 Y gan (oo O 430]
Jalse dan ol gaaad sae Gt aald g S
335 by Ol oe el Ol oS (b e piube)]
caslh 5o ool sl sae (i, wlde
S5 ot g el s uilaal clle & Sl B
solsre sk 4 ol cbile (il b cullad ol
il (RalS sl sae Glhae 5 Ol (s Jlaial)
Sl 5 usas by o8 olsS 5 Haa 4 Gl
S ol 8o s oo s0ly s Guilal o (ganl
SlaeaSI BT 5 a5 s slaglaanSI T
30w LGSl BT b Bag Gl oss o
Y s Y e IN) YL slgble He g sa S enls,
3 ) & a5 (ShaaSI BT 3 (s
LAy e olas

s 90 gl

= 2ol ool Sike dwlie i £ Jus
Ll gl s aas e glas 1 G, slad ga
Ol g ol ol e, sladses waal cuws

SRoo LA b s 5 050 g ark (S35 5 sall Llad



VY Jlo /Y ojless VY als / lie mlio (cbaingly & uis

w9 o.)l)’lé] ‘o.)b’).léj \id

e (3L55 0905T 93 (82 5030 9 pabs Al § K3 )) (oo 390 Sildes (1aSils duslia —F 9o
Table 4-Comparison of the mean of the studied traits (color and appearance, taste and smell) in the sensory

evaluation test

Treatments Color and appearance taste flavor
Control sample 9.5+.0.707 8.3+0.919 2 8+1.414 2
Essential oil 0.05 8.3+0.494 @ 8.5+0.707 @ 7.9+£1.272 %
Essential oil 0.1 8.8+£0.282 2 8.6+£1.979 2 8.5+1.484 2
Essential oil 0.2 8.9+0.141 @ 9+1.414° 8.7£0.989 2
Essential oil 0.3 8.5+0.707 2 7.9+.0.777 @ 7.25+1.767 2

TBHQ 8.3£0.494 2 8.3+£0.989 @ 7.4+£1.979%

Each value in the table represents the mean xstandard deviation of triplicate analysis. Unmatched lowercase Latin
letters in each column indicate a significant difference of 5% between treatments.
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Introduction: The Oils and fats are considered as one of the most valuable nutrients, rich sources
of energy and important precursors in the body's metabolic processes. These compounds play an
important role in providing essential fatty acids and fat-soluble nutrients needed by the body. In
addition to biological and nutritional role, lipids are important in food processing, determining the
quality and organoleptic properties of food products. Edible oils containing high levels of
unsaturated fatty acids (especially polyunsaturated fatty acids) are highly susceptible to oxidation.
Oxidation of the oil leads to a loss in its organoleptic properties, nutritional value and shelf life, as
well as a negative effect on the health of consumers due to the production of undesirable
compounds in the oil. Adding antioxidant compounds to refined oils and fats is a common method
used by manufacturers to protect these compounds from adverse changes during the storage and
processing of food and to extend the shelf life of foods containing lipid compounds. Taking to
account the side effects of the synthetic antioxidants, many efforts have been made to identify and
extract the antioxidant compounds from plant sources to be used in food and pharmacy as an
alternative for synthetic types. Mentha pulegium (L.) plant needs to be further studied in terms of
antioxidant activity and phenolic and flavonoid compounds. It is an aromatic plant that grows in
many countries and has been considered by various industries, such as food and medicine. This
plant is a rich source of natural antioxidants, such as pulegone and other volatile compounds. The
aim of this study was to investigate the antioxidant properties of Mentha pulegium (L.) essential oil
in Linseed oil in order to select a suitable alternative to synthetic antioxidants such as TBHQ.
Materials and methods: In this study, Mentha pulegium (L.) essential oil was extracted by
Clevenger (water vapor distillation). Chemical analysis of essential oil by gas chromatography
equipped with spectrometer showed approximately 16 different compounds in the essential oil of
this plant. Based on the findings obtained from chemical analysis of essential oil, polygon is the
most important constituent of essential oil of peppermint plant, which accounts for 51.4%. The
obtained essential oil was used in four levels of concentration (0.05%, 0.1%, 0.2% and 0.3%) (w/w)
to observe its effect on delaying oxidation process in Linseed oil. Its oxidant properties were
compared with the effect of synthetic antioxidant TBHQ at the concentration level of 0.02% by
calculating the determination of acid number and peroxide number during time intervals (zero-7-14-
21-28) days.
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Results and discussion: The results indicate that the highest peroxide value of 8.17 (meq/Kg) was
related to the control sample on the 28th day and the lowest peroxide value of 3.83 (meq/Kg) was
related to the treatment containing TBHQ on the seventh day. Also, the highest acidity value of 2.62
was related to the control sample on the 28th day and the lowest acidity value of 1.88 was related to
the TBHQ treatment on the first day. In all treatments of Linseed oil containing Mentha pulegium
(L.) essential oil, the resistance time against oxidation was increased with increasing the
concentration of essential oil. This indicates that with increasing the concentration of essential oil,
the effect of antioxidant compounds in the essential oil in increasing the stability time of flaxseed
oil has been increased.

In different treatments of Linseed oil on all days, samples containing Mentha pulegium (L.)
essential oil with a concentration of 0.3 had the lowest number of peroxide and after those
treatments containing 0.2 and 0.1, respectively, showed less resistance to oxidation. The treatment
containing TBHQ was less resistant to the oxidation process than these three treatments. Among the
treatments, the highest number of peroxides in all days was related to the control sample, which is
due to the lack of antioxidants and thus the increase of free radicals in this treatment. The above
findings can be inferred from changes in acid number during the experiments.

Conclusion: Since Mentha pulegium (L.) essential oil has unique properties, several applications
can be attributed to it; So that this natural effective substance can be a suitable alternative to
artificial preservatives due to its role of inhibiting the growth of microorganisms and increasing the
shelf life of food products. Also, the essential oils of this plant are considered as powerful
antioxidants due to their phenolic compounds, so they can be considered as a suitable alternative to
synthetic antioxidants whose adverse effects on humans have been proven. On the other hand, the
constituents of this essential oil, which are mainly monoterpenes, have a pleasant aroma, and this
aromatic plant can be used in various industries to create the desired natural aroma.

According to the results obtained from both acid number and peroxide number tests, Mentha
pulegium (L.) oil in high concentrations showed a comparable antioxidant effect with the treatment
containing TBHQ and can be considered as a suitable alternative to synthetic antioxidants.

Keywords: Essential oil, Antioxidant properties, Mentha pulegium (L.), Linseed oil, TBHQ



