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1. Accelerated shelf life testing (ASLT)
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Figure 1. GC-MS chromatogram from peppermint EOs (Each peak refers to a specific compound in the injected
essential oil
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Table 1. Type and percent of the compounds obtained from peppermint essence using GC-MS.

(1) sl aas (min) s ls3L 0L KI .l oS5
Value (%) Retention time (min) KI Index Compound

0.54 11.70 935 a-Pinene

0.52 13.78 976 Sabinene

0.85 14.05 981 p-Pinene

0.23 14.61 992 S-Myrcene
0.28 15.20 1004 3-Octanol

0.23 16.10 1021 a-Terpinene
0.10 16.60 1031 para-Cymene
1.81 16.77 1034 D-Limonene
5.93 16.98 1038 1,8-Cineole
0.29 17.09 1040 Z--Ocimene
0.07 17.65 1051 E-f-Ocimene
0.38 18.30 1063 y-Terpinene
2.31 19.06 1078 cis-Sabinene hydrate
0.11 19.69 1090 Terpinolene
0.40 20.54 1107 Linalool

0.15 20.68 1110 trans-Sabinene hydrate
0.12 20.85 1113 Isopentyl isovalerate
0.11 23.12 1159 Isopulegol

29.81 23.65 1169 Menthone

4.49 23.89 1174 Menthofuran
3.51 24.02 1177 iso-Menthone
3.40 24.22 1181 Menthol

34.58 24.78 1192 iso-Menthol
0.93 25.18 1200 neoiso-Menthol
0.51 25.53 1207 a-Terpineol
0.83 27.62 1252 Pulegone

0.49 28.42 1269 Piperitone
0.09 28.91 1279 neo-Menthyl acetate
1.44 29.74 1297 Menthyl acetate
0.15 30.15 1306 Carvacerol
0.08 30.47 1313 iso-Menthyl acetate
0.16 33.89 1390 S-Bourbonene
1.22 35.49 1428 E-Caryophyllene
0.17 36.71 1457 Z-f}-Farnesene
1.71 38.12 1491 Germacrene D
0.34 38.72 1505 Bicyclogermacrene
1.16 42.84 1610 Viridiflorol

old plabis SLS
99.47 - - = =7 &
Total Identified compounds
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Figure 2. 3D response surface plots for the effect of essence concentration and storage time on oxidativde parameters,
including (a) peroxide value and (b) induction period in soybean oil.
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Table 2. The ANOVA results of interaction effects of antioxidant type and storage time on quality factors of soy oil

b o) &S sl erls SIS Oles
Quality factors of soy oil - ) RIEWR ) &
OSI P AV TBA , Antioxid
St t ntioxidant type
© )  (mglg) (meqMDA/kg)  (Omeq/g) Or&gai,)‘me
- 72750 0.1112 0.0155¢° 0.505 0 .
- 6.815¢  0.130f 0.0310¢ 1.365¢ 15 Aol
- 5375 0.205¢ 0.0521% 3.785b 30 (control)
- 3375 1.685 0.0615° 4.775 45
09917  7.210° 0.1112 0.0161° 0.490F 0
0.9012  6.140°  0.105¢ 0.0141° 0.9810" 15 BHT
1.0544  5.665"  0.130F 0.0351° 1.980° 30 (Y++ ppm)
1.598* 5395 0.871° 0.0615° 3.08¢ 45
1005 7315 01112 o.mssc: 0.495% 0 s plins il
0.992F  6.765¢  0.1052 0.0151¢ 0.785! 15 :
1.121° 6.0258  0.141° 0.0341° 1.782f 30 (peppermint essence)
1.382°  4.665¢  0.771° 0.0520° 2.9814 45 (AV) ppm)
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Figure 3.Variations in quality parameters of soybean oil in presence of peppermint EOs and BHT storage
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Abstract

Background and objective: The synthetic antioxidants, which have many side effects on
human health, are commonly used to control the oxidative stability of oils. So today, researches
on essential oil of herbal plant as a safe alternative method are in progress. The aim of this study
was application of essential oil of peppermint (PMEOs) medicinal plant (as a natural
antioxidant) to improve the oxidative stability of soybean oil.

Materials and methods: In this study, the quality properties of soybean oil were evaluated after
the addition of natural antioxidant of peppermint essential oil (Mentha piperita) with peroxide
index, induction period, acidic number, thyobarbituric acid index and oxidative stability index
during storage period (for 45 days). For this purpose, by using the response surface method
(RSM), the optimum concentration of essential oil was determined with respect to the peroxide
index and the induction period factors (by the accelerated shelf life test at 60°C). Then, PMEOs
antioxidant was added to soybean oil at optimum concentration and the noted quality properties
were compared during the storage period with the blank sample. Also, obtained results from this
study were repeated with a sample of soybean oil containing BHT synthetic antioxidant.
Moreover, in this research, the factorial experiment in a completely randomizes design was used
to analyse the data of the storage stage. Mean comparison of data was carried out by least
significant difference test (LSD) in confidence level of 99%.

Results: Gas chromatography-mass spectroscopy (GC-MS) test was used to confirm of the
PMEOs. Based on the results, totally 37 components were identified in essential oil of this
herbal plant. The main components of the essential oil of this herb plant include iso-Menthol
(34.58%), Menthol (29.81%), 1,8-Cineole (5.93%), Menthofuran (4.49%), iso-Menthone
(3.51%), Menthol (3.4%), cis-Sabinene hydrate (2.31%) and D-Limonene (1.81%). The results
of this research indicated that variation trend of peroxide index, acidic number and tiobarbitoric
acid index increased during storage from 1% to 45" day, whereas the induction period of
soybean oil showed a decreasing trend. Also, the result of this research indicated that blended of
PMEOs (or BHT) could be reduce peroxide index, acidic number and tiobarbitoric acid index
than blank sample to 37.57% (35.49%), 54.24% (48.3%) and 15.45% (2.44%) during 45 day
storage. Furthermore, the PMEOs (or BHT) than blank sample increased induction period to
13.53% (37.44%) during 45 day storage.

Conclusion: Overally, the results of this study showed that PMEQOs (with concentration of 871
ppm) as a natural antioxidant could be improve the quality properties of soybean oil.

Keywords: Peppermint, Gas chromatography-mass spectroscopy (GC-MS), Peroxide value,
Tiobarbitoric acid index (TBA), Induction period
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