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Objective: Mentha longifolia, from the Lamiaceae family, is one of the most widely used
medicinal plants. This study aims to investigate the composition, minimum inhibitory
concentration (MIC), and minimum bactericidal concentration (MBC) of five bacterial
strains, as well as the antioxidant capacity of essential oil obtained from Mentha longifolia
flowers and leaves using the steam distillation (SD) method, and compare it with the
conventional hydrodistillation (HD) method.

Materials and methods: First essential oils from Mentha longifolia flowers and leaves were
extracted using SD and HD methods. Then antioxidant activity of the extracted oil using the
DPPH (2,2-Diphenyl-1-picrylhydrazyl) free radical inhibition method, and antimicrobial
properties by assessing the MIC and MBC of 5 bacterial strains using the broth microdilution
method were investigated, and the essential oil compositions of Mentha longifolia flowers
and leaves were identified using gas chromatography-mass spectrometry.

Results: The yield of essential oil extraction for Mentha longifolia flowers and leaves using
the SD method was 0.9915 + 0.0909% and 1.6361 + 0.0346%, respectively, and for the HD
method, it was 1.035 £ 0.130% and 1.6503 + 0.0186%, respectively, based on the weight of
essential oil to the weight of the dry raw material. The IC50 values (Half maximal inhibitory
concentration) for antioxidant activity for Mentha longifolia leaves and flowers were 247.7
and 427.8, respectively, using the HD method, and 370.2 and 438.9 pg/mL using the SD
method. MIC and MBC values for the flower oils were lower than those for the leaf oils,
but there was no significant difference between the (SD , HD) methods for either the leaf or
flower oils when the bacterial strains were the same. Pulegone was the main compound
identified in both Mentha longifolia flowers and leaves.

Conclusions: According to the results, changes in HD and SD extraction methods had a
significant effect on the antioxidant activity but had not significant effect on the
antimicrobial activity of the flower and leaves of Mentha longifolia essential oils. In the
same extraction methods, leaves essential oils exhibited stronger antioxidant activity, while

flowers essential oils demonstrated stronger antimicrobial activity.
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19 Mantel heater

20 Clevenger

YA


https://www.geniranlab.ir/%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87-%DA%A9%D9%84%D9%88%D9%86%D8%AC%D8%B1/
https://www.geniranlab.ir/%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87-%DA%A9%D9%84%D9%88%D9%86%D8%AC%D8%B1/

1yl ) b)Lm'l'uf.bma)9> Silwlaz wiige 9 pole 4 il

(HD) QT b yebais gy 4 gy 52 3 JS 31 il gl il ~B-Y

Sleslainl b 1S5 a b alaS o olp iolo] SO a0l b judais g, 4 digy S g S5 51 Leilisl 2l y5eil (s
Sl oA e dlea asdigy S b 551 0,5 20 Siolesl yo 50 b plol 3 S j0 ea ooly s leus
¥ S 4y il glgenl § 285 18 e e (69, 5 9w iy il e Voo 0l S 50 40 sl
ol plosl o) 1 L puilasl s elonl 083 dumslone (gl 5 0339 oel Cmaty yuilios] g s plol el
23D 6l Jas 5 g0y Bib (45,0 Ll

S
Clevenger

b
flask

Ol b bl (hgy 41 digy olS 51 g ol 4 bga yo lovazy ¥ S
Figure 3: The setup related to the extraction of Mentha longifolia by hydrodistillation method
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Table 1: Results of the T-test for the mean yield percentage of essential oil from Mentha longifolia flowers and leaves
extracted by the SD method

o .
P-Value | T-Value | Degree of freedom 5% conﬁde.nce interval for the Pooled StDev | Difference
difference

0.000 11.49 4 0.4888 , 0.8005) 0.0687 0.6446
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Figure 6: Comparison of the yield percentage for the essential oil obtained from Mentha longifolia flowers and leaves using
the SD extraction method
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Table 2: The main compounds identified by GC-MS for the essential oil of Mentha longifolia leaves in the
hydrodistillation method

RT Mass percent Components row
11.28 0.15 alpha.-Pinene 1
13.61 0.29 beta.-Pinene 2
14.78 0.19 Octanol <3-> 8
16.32 0.34 Limonene 4
16.50 2.43 Eucalyptol 5
23.06 0.57 Menthone 6
23.38 0.89 Menthofuran 7
23.50 543 p-Menthan-3-one 8
23.90 0.26 Borneol 9
24.06 1.61 Dihydrocarvone trans 10
27.22 72.19 Pulegone 11
31.86 0.95 Piperitenone 12
32.34 7.58 Piperitenone oxide 13

92.88 Total

Y¢



VEF e ) o lods conain 0,95 Silwlaz wiige 9 pole 4 il

LS 55 ol ol e LSas | eslsl S 51 oo ,0 AY/A0 a5 0 Slulid oS 5 WY 55 adgy U5 el (sl

ST Sl b bl (o9, 50 digy IS slp GC-MS buwgi oud (lubih (ol ©lus 5 Y Jgor
Table 3: The main compounds identified by GC-MS for the flowers of Mentha longifolia in the hydrodistillation method

RT Mass percent Components row
11.28 0.26 alpha.-Pinene 1
13.61 0.41 Sabinene 2
16.32 0.21 Limonene 3
16.50 2.64 Eucalyptol 4
23.37 1.24 Menthofuran 5
23.50 3.13 p-Menthan-3-one 6
23.90 0.41 Borneol 7
24.11 1.16 Dihydrocarvone trans 8
27.21 72.42 Pulegone 9
31.86 0.77 Piperitenone 10
32.84 9.49 Piperitenone oxide 11
34.96 0.21 Caryophyllene E 12
41.80 0.60 Caryophyllene oxide 13

92.95 Total
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Table 4: Results of the T-test for the mean percentage yield of essential oil from Mentha longifolia flowers and leaves
extracted using the HD method

o .
P-Value T-Value Degree of freedom 5% conﬁde.tnce interval for Pooled StDev Difference
the difference

0.001 8.13 4 0.4049 , 0.825) 0.0926 0.615

¥




VEF e ) o lods conain 0,95 Silwlaz wiige 9 pole 4 il

1.7

1.6

1.5

1.4

1.3

Yield (%)

1.2
1.1
1.0

0.9
HD LeaF HD Flower

HD gzl 5l (igy 30 digy S g S5 gwiliwl (yuw 003 oy (puileo alold Y ISl
Figure 7: The difference in the mean percentage yield between the essential oils of Mentha longifolia flowers and leaves in
the HD extraction method

SD ¢ HD gzl 5wl gigy 99 duslio —F-¥

jﬁ 9 Jf u,uLu.:‘ C‘ pb_..:' ol oo)'Lg o 40 w.iat.a as 09..»&5&) osalis Y-V 9 Y-V o Be oA u»)‘; C"l“" )‘
(o120 5l i p-value) og0 jlo cxe el as o

SD s HD (gla g, b sl gl il aigy S 1 uilusl 90 9 J5 uiliol 93 ¢yt <003l w030 (oSilaa sl T oy3051 @l .0 Jouir
Table 5: Results of the T-test for the mean percentage yield between the two essential oils of Mentha longifolia
flowers and leaves extracted using the HD and SD methods

95% confidence interval

for the difference Pooled StDev Difference

P-Value | T-Value | Degree of freedom

0.565 0.63 4 (-0.0488, 0.0772) 0.0278 0.0142 Leaf

0.043 Flower

0.939 0.08 4 -1.428,1.1515) 0.649
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Figure 8: Percentage yield of essential oil from Mentha longifolia leaves at different time intervals in the HD and SD
extraction methods
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Table 6: Mean percentage results of DPPH free radical inhibition at different concentrations for the essential oils of Mentha

longifolia flowers and leaves extracted using the HD and SD methods, as well as for vitamin C

Mentha longifolia Leaf Mentha longifolia Flower
Essential Oil Essential Oil Sample
Vitamin C
(ng/ml)
SD HD SD HD oncentration
73.26 +3.08 8.10 1oy 21.53 + 1.66° 9.19+£2412 18.71 £ 1.91° 62.5
80.61 £1.33 26.48 £2.09° 40.27 £ 1.17° 19.72 + 1.85* | 20.89 +2.88" 125
82.92 £0.82 41.02 +3.84° | 5435+0.71° 3241 £1.01* | 31.41 +1.53* 250
86.87 £ 1.66 56.98 + 1.78" | 63.64 +(.78° 51.21+x2.16 52.80 £2.82% 500
90.74 £ 0.62 74.02 £2.68* | 69.17 £ 0.34° 76.11 £1.13* | 74.94 + 0.66 1000
# Non same letters at each concentration for two essential oil samples HD and SD of flowers or leaves indicate
significant difference. (p-value<0.05)
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Figure 9: Bar chart of IC50 for the essential oils of Mentha longifolia flowers and leaves extracted using different methods
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Table 7: Results of MIC and MBC for the essential oils of Mentha longifolia leaves extracted using the HD and SD

met
MBC(ng/ml) MIC(pg/ml)
Bacterial name

SD HD SD HD
1000> 1000> 1000 1000 aureus Staphylococcus

500 500 500 500 Acinetobacter

500 500 500 500 Escherichia coli(E.coli)

500 500 250 250 Enterococcus faecalis
1000> 1000> 1000> 1000> Pseudomonas aeruginosa
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Table 8: Results of MIC and MBC for the essential oils of Mentha longifolia flowers extracted using the HD and SD

methods
MBC(npg/ml) MIC(pg/ml)
Bacterial name

SD HD SD HD
1000> 1000> 1000 1000 aureus Staphylococcus

500 500 250 250 Acinetobacter

500 500 250 250 Escherichia coli(E.coli)

500 500 250 250 Enterococcus faecalis
1000> 1000> 1000> 1000> Pseudomonas aeruginosa
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