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Comparison of the Essential Oil Content and Composition of Fresh Leaf and Flower
of Spearmint (Mentha spicata L.) Cultivated in Hamidieh and Shoshtar Locations at
Different Harvest Times
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Fig. 1: The effect of harvest time on fresh leaf essential oil content of spearmint in Hamidieh and Shoshtar
locations
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Fig. 2: The effect of harvest time on fresh flower essential oil content of spearmint in Hamidieh and

Shoshtar locations
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Table 1: Physical and chemical properties of soil in Hamidieh and Shoshtar locations

0595 colos
K P ’ ECERVOW Sl o
d 5 Y1 ST shee pH Soil texture Location
meq/lit EC
59.32 0.49 21.05 4.80 7.51 Loam-Sand i ool Hamidieh 4 o>
133.56 0.57 15.10 3.92 731 Silt-Loam _eg) ol Shoshtar g
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Table 2: The monthly and daily temperature variation in Hamidieh and Shoshtar locations at harvest time

Shoshtar &gl Hamidieh 4o o>

Daily «il3s, Monthly ailels Daily ;s Monthly 4Ll
3be 3be YL o=k O3k Sk YL o=k Time (month) (oLe) e}
Mean Mean High Low Mean Mean High Low
32.70 32.00 3850 25.40 31.00 30.50 44.50 15 (May) coigns,l
40.70 38.60 46.30 30.90 37.00 37.3 51.50  25.00 (July) ,
40.70 3950 4720 31.80 39.00 39.10 5150 28.00 (August) ols e
35.90 3530 43.00 27.60 34.50 3470  46.00 20.00 (September) g yois
27.90 30.60 37.30 23.90 27.80 29.60 43.00 10.00 (October) ,4»
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Table 3: Result of variation analysis (mean squares) of fresh leaf and flower oil of spearmint at different harvest times

Shoshtar g Hamidieh 4 oo ol 4o o gl
°3b JS 236 5 °3b JS 236 5 Degree f)f ffe)edom Source“c;f var’iation
Fresh flower  Fresh leaf Fresh flower  Fresh leaf
0.0007" 0.0004" 0.004" 0.003™ 2 Block <S'sb,
0.149™ 0.155™ 1.73™ 0.155™ 4 (2% Treatment Lo
0.0001 0.0015 0.004 0.002 8 (4% Error U
1.72 5.48 3.23 10.98 CV (%) &y oy

abb e 03 JS sol3l ax 0 4 bgs e 3l Jls slael ¥ b 0 (6,0 s FF (g Mo gxe pac NS
ns: not significant; **: significant at 1% level of probability; ¥: The number inside bracket shows degree of freedom for
fresh flower trait
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Table 4: Result of compound analysis (mean squares) of fresh leaf and flower oil of spearmint at different harvest times

ot JS o Sy RS Oy sl

Fresh flower Fresh leaf Degree of freedom Source of variation
0.022" 0.385™ 1 Environment (E) loswe
0.00m 0.002m 4 Error1 \ lks
1.30m™ 0.300™ 4 (2% Treatment (T) L5
0.578™ 0.011™ 4 (2% TXE L x lase
0.002 0.002 16 (8%) Error 2 v glas

2l e 036 J5 olj] a0 as bgsye 3l 3o slael ¥ 7Y mlaw j0 (6)lo Sme i (5,l5 xe pas NS
ns: not significant; **: significant at 1% level of probability; ¥: The number inside bracket shows degree of freedom for
fresh flower trait
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Table 5: Essential oil components of fresh leaf and flower of spearmint cultivated in Hamidieh at different harvest times

Fresh flowero;t |5

Fresh leafo ;b 5,

. . , obes .
IR A ol 5 P A IR A ol o = g il S5 @9,
September  August  July October  September  August  July May 6R)'I2 : Compound No

1.06 1.33 1.27 0.15 0.94 1.04 1.21 1.20 6.93  a-Pinene 1
0.09 0.10 0.10 0.09 0.26 0.20 0.20 0.38 7.24  Camphene 2
0.59 0.69 0.60 0.14 0.47 0.47 0.58 0.54 7.84  PB-Pinene 3
1.04 1.22 1.15 0.15 0.91 0.99 1.12 1.02 8.11  B-Myrcene 4
0.92 1.06 0.94 0.23 0.88 0.74 0.97 1.52 8.40  delta-3-Carene 5
23.61 31.87  29.00 8.56 21.00 2432 3023 23.86 9.07  Limonene 6
0.20 0.28 0.64 0.41 0.67 0.60 0.35 0.94 9.10 1,8-Cineol 7
0.11 0.10 0.14 0.08 0.11 0.11 0.12 0.09 10.44  Pelargonaldehyde 8
0.09 0.09 0.09 - 0.13 0.17 0.14 - 10.94 neo-allo-Ocimene 9
0.03 0.06 0.07 0.10 0.07 0.10 0.11 - 11.17  p-Menth-8-en-2-one 10
0.33 0.38 0.52 0.13 0.16 0.15 0.20 0.21 1151 Menthone 11
0.72 0.93 1.33 1.23 0.94 0.93 0.82 1.12 11.80 Borneol 12
0.31 0.26 0.30 0.45 0.33 0.26 0.32 0.30 11.96 Terebenthene 13
0.78 1.45 2.00 1.49 5.22 4.93 2.28 3.52 12.41  cis-Dihydrocarvone 14
0.02 0.91 1.14 3.06 1.93 1.16 1.69 1.68 12.89  Carveol 15
2.22 1.50 2.02 2.02 1.57 1.22 1.60 1.06 13.17  Pulegone 16
63.80 53.33 55.88 69.60 55.62 53.84 5326 51.92 13.65 Carvone 17
0.11 0.05 - 0.11 0.03 0.06 - - 13.70  Piperitone 18
0.25 0.10 0.09 0.12 0.09 0.13 0.08 - 13.97  Carvone oxide 19

- - - - 0.05 0.13 0.12 0.12 14.80 Dihydrocarvylacetate 20
0.67 0.49 0.60 0.71 0.80 0.56 0.53 0.35 15.00 Bicycloelemene 21
0.21 0.19 - 0.74 0.64 0.56 0.43 1.09 15.70  Copaene 22

0.7 0.07 0.10 0.16 0.16 0.11 0.08 0.30 15.89  p-Bourbonene 23

0.04 - - 0.22 - - - - 16.73  p-Cubebene 24
0.84 0.95 0.83 0.32 1.77 1.57 1.38 2.96 16.59 E-Caryophyllene 25
0.02 - - 0.06 0.07 0.07 0.07 0.12 17.05 Germacrene D 26
0.09 0.12 0.18 - 0.21 0.16 0.14 0.43 17.27  o-Humulene 27
0.05 0.10 - - 0.18 0.11 0.12 0.26 17.36  Thujopsene 28
0.09 0.12 0.11 - 0.37 0.20 0.25 0.32 17.79  Azulene 29
0.06 0.06 - 0.15 0.19 0.15 0.13 0.21 18.92 |-Calamenene 30

- - - 0.36 0.04 - - - 19.32  a-Muurolene 31
0.07 - - 1.42 0.17 0.12 0.10 0.69 20.88 Neoisolongifolene 32
0.11 0.05 - 0.28 0.41 0.24 0.18 0.26 22.43 o-Cadinadien 33
0.03 - - 0.10 0.15 0.09 0.11 0.15 22.77  o-Amorphene 34
27.31 36.27  33.06 9.32 24.46 27.76  34.31 275 monoterpene hydrocarbons
68.97 59.44  64.22 78.8 66.92 63.79  61.09 60.96 oxygenated monoterpenes
2.98 2.15 1.82 4.52 5.16 3.94 3.52 7.14 Sesquiterpene hydrocarbons
99.26 97.86  99.1 92.64 96.54 9549 98.92 95.6 Total

*: Retention time
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Table 6: Essential oil components of fresh leaf and flower of spearmint cultivated in Shoshtar at different harvest times

Fresh flowers;t JS

Fresh leafo; 5,

: L ol : .
rves 3ls e 5 e 9 RS Sls e 2 S| il S 5 @)
September  August  July October  September ~ August  July May “:_Iif ; Compound No
1.65 1.36 1.53 0.61 1.28 1.33 1.19 0.99 6.93  a-Pinene 1
0.21 0.16 0.19 0.36 0.50 0.50 0.37 0.58 7.24  Camphene 2
0.85 0.73 0.80 0.34 0.66 0.62 0.56 0.52 7.84  B-Pinene 3
1.53 1.24 1.38 0.63 1.19 1.15 1.03 0.96 8.11  B-Myrcene 4
1.72 1.44 151 0.54 2.01 2.07 1.29 2.06 8.40  delta-3-Carene 5
28.52 2731 25.57 14.74 20.32 2099 20.05 1550 9.07  Limonene 6
1.22 0.27 0.53 1.74 1.29 1.32 1.20 1.59 9.10 1,8-Cineol 7
0.27 0.23 0.13 0.23 0.23 0.21 0.22 0.28 10.44  Pelargonaldehyde 8
- 0.06 0.07 0.11 0.05 0.05 0.05 0.05 11.17  p-Menth-8-en-2-one 9
0.19 0.17 0.14 0.12 0.05 0.13 0.07 0.13 1151  Menthone 10
0.31 0.28 0.34 221 1.46 1.16 1.07 2.38 11.80 Borneol 11
0.30 0.25 0.29 0.63 0.31 0.29 0.25 0.25 11.96 Terebenthene 12
3.08 1.34 1.10 2.78 1.96 1.54 1.18 212 12.41  cis-Dihydrocarvone 13
0.41 0.44 0.33 0.89 0.89 0.50 1.07 0.82 12.89  Carveol 14
2.55 1.98 1.65 1.70 1.80 2.06 0.88 0.60 13.17  Pulegone 15
54.26 58.95 58.89 63.75 60.34 61.38 64.03 61.62 13.65 Carvone 16
- 0.07 0.06 0.10 - - - - 13.70  Piperitone 17
0.10 0.15 0.13 0.17 0.07 0.08 0.07 0.07 13.97  Carvone oxide 18
- - - 0.17 - - - - 14.80 Dihydrocarvylacetate 19
0.59 0.69 0.55 0.84 0.81 0.80 0.73 0.36 15.00 Bicycloelemene 20
0.24 0.20 0.22 0.85 0.45 0.56 0.48 0.96 15.70  Copaene 21
- - - 0.07 - 0.06 0.21 15.89 B -Bourbonene 22
- - - 0.14 - - 0.14 16.09  Jasmone 23
- - - 0.26 - - 0.11 0.17 16.73 B -Cubebene 24
0.96 0.93 0.91 0.46 1.53 1.50 1.61 221 16.59 E-Caryophyllene 25
0.08 0.06 0.08 0.33 0.12 0.09 0.22 0.34 17.05 Germacrene D 26
0.13 0.09 0.10 - 0.15 0.35 0.24 0.28 17.27 o —Humulene 27
- 0.04 0.09 - 0.12 0.19 0.16 0.16 17.36  Thujopsene 28
0.17 0.18 0.20 0.32 0.53 0.50 0.56 0.46 17.79  Azulene 29
- 0.06 - 0.10 - - - 0.07 18.68 vy -Cadinene 30
- 0.06 0.05 0.14 0.11 0.11 - 0.18 18.92  I-Calamenene 31
- - - 0.12 - - - 0.15 19.32  o-Muurolene 32
- - - 1.32 - 0.06 - 1.14 20.88 Neoisolongifolene 33
- 0.11 - 0.22 0.14 0.15 0.23 0.21 2243 o -Cadinadien 34
- - - 0.09 0.06 0.10 0.11 0.13 22.77 o -Amorphene 35
34.48 3224 30.98 17.22 25.96 26.66 24.49 20.61 monoterpene hydrocarbons
62.69 64.19 63.66 74.6 68.45 68.72  70.09 69.91 oxygenated monoterpenes
2.17 242 2.2 5.26 4.02 441 451 7.17 Sesquiterpene hydrocarbons
99.34 98.85 96.84 97.08 98.43 99.79 99.09  97.69 Total
*: Retention time Gk ooy : ¥
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Comparison of the Essential Oil Content and Composition of Fresh Leaf and Flower
of Spearmint (Mentha spicata L.) Cultivated in Hamidieh and Shoshtar Locations at
Different Harvest Times

Mahmoodi Sourestani'®, M. and Akbarzadeh", M.

Abstract

Spearmint (Mentha spicata L.) is one of the most important medicinal plants of the mint family that have numerous
applications in food, cosmetical and pharmaceutical industries due to its valuable medicinal properties. In this research,
the change in essential oil content and composition of fresh leaf and flower of spearmint cultivated in Hamidieh and
Shoshtar locations during five months on 2012 were studied. Fresh leaf samples were harvested on May, July, August,
September and October. Fresh flower samples were harvested on July, August and September. The essential oil was
extracted by Clevenger apparatus base on water distillation and analyzed by GC and GC-MS. Result showed that the
harvest time had a significant effect on essential oil content of leaf and flower of both locations. The highest essential
oil content of leaf (0.74%) and flower (2.84%) of Hamidieh samples were recorded on July and August, respectively
and on August for Shoshtar samples (0.98 and 2.07%). The lowest essential oil content of leaf (0.26 and 0.42%) and
flower (1.52 and 1.64%) were observed on May and July for both locations, respectively. In Hamidieh samples, the
highest (69.60%) and lowest (51.92%) amounts of carvone of leaf were observed on October and May, respectively
and the highest (63.80%) and lowest (53.33%) amounts of carvone of flower were also recorded on September and
August, respectively. In Shoshtar samples, the highest carvone amount of leaf (64.03%) and flower (58.95%) was
obtained on July and August, respectively and its lowest (60.34 and 54.26%) amount was observed on September. The
highest limonene amount of leaf (23.30%) and flower (30.87%) was observed on July and August for Hamidieh
samples and on August (20.99%) and September for Shoshtar (28.52%) samples, respectively.

Keywords: Carvone, Limonene, Clevenger, Water distillation
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