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X3 : C-Crushing situation 25.41845 1 25.41845 507.2386 <0.0001
X1Xz2: AB 0.140625 1 0.140625 2.806246 0.137807
X1Xs: AC 0.015625 1 0.015625 0.311805 0.593977
X2Xs: BC 0.027225 1 0.027225 0.543289 0.485039
X1 X1: A? 0.567884 1 0.567884 11.33243 0.01198
X1 X1:B? 0.507716 1 0.507716 10.13174 0.015425
X1 X1: C? 12.48903 1 12.48903 249.2252 < 0.0001
Residual 0.35078 7 0.050111
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1 Isobutyric acid, isopropyl ester C7H1402 655 650 0.62
2 Butyric acid, isopropyl ester C7H1402 670 662 0.08
3 Butanoic acid, 2-methyl-, 1- CsH1602 870 870 0.69
4 Butanoic acid, 3-methyl-, 1- CeH1602 903 905 161
5 Propanoic‘?a‘(;i‘(lj‘; ‘é:;lr‘lé.tlh‘y/‘lt:“butyl ester CsH1602 959 955 0.19
6 Butyric acid, 2-methyl-, isobutyl ester CoH1802 989 990 0.12
7 Isovaleric acid, isobutyl ester CoH1802 1000 998 0.13
8 n-Hexyl acetate CsH1602 1006 1003 3.01
9 isopropyl hexanoate CoH1802 1027 1028 0.06
10 Butyl 2-methylbutanoate CoH1802 1050 1045 0.3
11 2-methyl butyl butyrate CoH1802 1069 - 0.12
12 1-Octanol CgH1s0 1079 1075 0.03
13 Butyric acid, 2-methyl-, 2-methylbutyl  C;0H200: 1111 1105 0.05
14 Isovaleric acid,‘z‘:r‘ﬁ-ethylbutyl ester C10H2002 1114 1109 0.67
15 Propyl tiglate CgH1402 1131 - 8
16 Isobutyric acid, hexyl ester C10H2002 1158 1150 7.75
17 Hexyl butyrate C10H2002 1237 - 43.27
18 (2)-3-Octen-1-ol acetate C10H1802 1246 - 3.27
19 n-Octyl acetate C10H2002 1265 - 15.78
20 hexyl methylbutyrate C11H2202 1292 - 8.01
21 hexyl valerate C11H2202 1298 1298 1.78
22 octyl propionate C11H2202 1310 - 0.03
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23 octylisobutyrate C12H2402
24 Amylvinylcarbinyl butyrate C12H2202
25 n-Hexyl hexanoate C12H2402
26 Hexanoic acid, 10-undecen-1-yl ester C17H3202
27 n-Octylcaprylate C16H3202
28 Diisooctyl phthalate Ca24H3804

Monoterpene hydrocarbons
Oxygenated monoterpene
Others
Total

1345 1344 0.61
1370 - 0.05
1386 1385 6.97
1604 - 0.29
1790 - 0.56
2550 2545 1.05
70.84
26.34
97.18
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Abstract

In the recent years use of plant essential oils (EOs) in the food and medicine industry is
increasing. So, the aim of this study was to optimize effective factors for maximizing essential
oil yield and evaluation of its composition under the optimal conditions. The effect of different
parameters including different amounts of plant (X1), extraction time of essential oils (X2) and
particle size of seeds obtained with mesh (X3) on three levels (1, 0, 1-) as independent variable
to optimize essential oil percentage as dependent variables were evaluated using response
surface methodology. The seeds of Heracleum persicum Desf. Ex Fischer were collected from
Ayalono area (East Azerbaijan) in August 2015. The essential oil was extracted by Clevenger
apparatus and were identified by GC/MS. ANOVA analysis results and experimental error for
the RSM model were showed that the predicted model for the essential oil percentage was
significantly accurate (P <0.01). The highest percentage of essential oil (5.33) was obtained in
30 g of plant material for 2 hours of extraction and 1 minute of grinding of seeds. In gas
chromatographic analysis, 28 compounds were identified in essential oil of plant seed, the major
components of which included hexyl butyrate (43.27%) and n- acetoacetate (15.78%). Since
extraction of essential oils on industry scale is a time and energy consuming process, so the
results of this study may be used in the industrial scale after further studies.

Keywords: Essential oil extraction, Heracleum persicum Desf. Ex Fischer., Optimization,
Response surface methodology
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