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Abstract

This study investigated the volatile flavor composition of essential oils extracted from Synurus deltoides (Arr.) Nakai. The essential
oils extracted from the aerial parts of plants by the hydrodistillation extraction method were analyzed by gas chromatography (GC)
and GC-mass spectrometry. Ninety-six (98.76%) volatile flavor compounds were identified in the essential oil extracted from fresh
leaves of S. deltoides (Arr.) Nakai. The major compounds were 6,10,14-trimethyl-2-pentadecanone (19.91%) and phytol (12.38%).
Ninety-seven (97.81%) volatile flavor compounds were identified in the essential oil extracted from shade-dried leaves of S. deltoides
(Arr.) Nakai. The major compounds were phytol (51.71%), di(6-methylhept-2-yl) phthalate (7.66%), and 6,10,14-trimethyl-2-
pentadecanone (4.23%). Quantitative variations of 6,10,14-trimethyl-2-pentadecanone, phytol and di(6-methylhept-2-yl) phthalate
according to different state of S. deltoides (Arr.) Nakai can serve as a quality index of essential oils used in the food industry.
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Table 1. Chemical composition of the essential oils from Synurus deltoides (Arr.) Nakai
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. . % (W/w)

No. Compound name Retention time Fresh Dried
1 Pentanone 4.294 0.68 -
2 Methyl-2-butenol 4.359 0.72 -

3 4-Hydroxy - 4-methyl-2-pentanone 4.399 0.70 -

4 3,3,6-Trimethyl-1,4-heptadien-6-ol 5.970 - 0.20
5 3-Hydroxy propanoic acid hydrazide 6.625 - 0.21
6 a-Terpinene 8.741 0.54 0.18
7 Limonene 8.781 0.56 0.19
8 Terpinolene 9.481 - 0.17
9 B-Phellandrene 12.492 0.52 -

10 &-Terpinene 12.607 0.58 -

11 1-Terpinen-4-ol 17.138 0.72 0.22
12 Carveol 18.900 0.63 0.21
13 Decanal 18.975 0.56 0.18
14  Bornyl acetate 20.205 0.61 0.18
15  Decadienal 20.570 1.31 -

16  6-Elemene 25.072 0.68 0.17
17 1-(4-Methylbenzoyl)-2,3-diphenyl-cyclopropane 25.963 0.55 -

18 a-Copaene 26.848 - 0.28
19  Cyclopentyl phenyl ketoxime 27.978 - 0.25

20  [3-Elemene 28.169 - 0.18

21 B-Caryophyllene 30.074 0.51 0.22

22 a-Zingiberene 30.169 0.53 0.28

23 a-Caryophyllene 30.545 0.76 0.18

24 Caryophyllene oxide 33.681 1.16 0.20

25  2,6,10-Trimethyl pentadecane 33.761 0.66 0.19

26  Viridiflorol 35.942 0.69 0.20

27  Pentadecane 35.767 - 0.26

28  Methyl laurate 36.272 - 0.27

29  Bicyclogermacrene 36.592 - 0.26

30  a-Muurolene 36.662 - 0.17

31 a-Calacorene 36.682 - 0.18

32 Hexadecanal 36.937 0.77 0.30

33 Spathulenol 37.262 - 0.28

34 Elemol 37.287 - 0.18

35  Nerolidol 37.377 - 0.18

36  2,6-Dimethyl-2-trans-6-octadiene 37.482 - 0.19

37  1,2-Hydrazinedicarboxaldehyde 37.622 - 0.19

38 a-Cubebene 38.123 - 0.18

39  Epoxy-{3-Ionone 38.723 0.63 0.27

40  Trans-Z-a-Bisabolene epoxide 39.028 0.54 0.26

41 Trans-2-Undecen-1-ol 39.643 0.53 0.20

42 Isoaromadendrene epoxide 40.754 0.53 0.19

43 T-Muurolol 42.774 0.66 -

44 a-Cadinol 42919 0.54 -

45  [-Bisabolol 42.975 0.55 -

46  6-Cadinol 43.045 0.60 -

47  E-11,13-Tetradecadien-1-ol 44.050 0.55 0.19

48  Pentadecanal 46.481 3.08 0.19

49 Methyl benzoate 47.201 0.60 0.18
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Table 1. Continued
. . % (W/w)
No. Compound name Retention time Fresh Dried
50  Cis-9,10-Epoxyocta-decan-1-ol 49.392 0.53 0.19
51 Octadecane 49.467 0.61 0.22
52 Tetradecyl oxirane 50.863 0.55 0.24
53 Valeric acid, hydrazide 51.493 0.56 0.24
54 3,7,11,15-Tetramethyl-2-hexadecene 51.493 0.60 0.35
55 Z-12-Tetradecen-1-ol 52.768 1.49 -
56 6,10,14-Trimethyl-2-pentadecanone 52.984 19.91 423
57 3,7,11-Trimethyl-1-dodecanol 53.344 0.66 0.22
58  Octadecanal 54.739 0.51 0.34
59 Eudesmol 54.884 0.57 0.32
60 1,3-Butadien-1-ol, acetate 56.195 0.52 -
61 1,15-Pentadecanediol 56.790 0.99 -
62 10,13-Dimethyl tetradecanoic acid, methyl ester 57.165 - 0.19
63  Falcarinol 57.605 0.64 0.21
64 3,5,11,15-Tetramethyl-1-hexadecen-3-ol 57.771 0.66 -
65  3-Methylbut-3-enyl propyl phthalate 58.216 0.58 -
66  Hexadecanoic acid 58.916 0.59 0.27
67  Eicosane 59.731 0.64 0.23
68  Tetradecyl oxirane 61.217 0.63 0.23
69 [S-(2)]-3,7,11-Trimethyl-1,6,10-dodecatrien-3-ol 61.552 - 1.11
70  (Z,2)-9,12-Octadecadienoic acid 62.763 0.65 -
71 Heneicosane 64.183 0.66 -
72 1,4-Cyclohexanedimethanol 65.033 - 0.89
73 Heneicosane 65.354 - 0.24
74 Phytol 65.614 12.38 51.71
75  (£)-2,6-Dimethyl-2,7-octadiene-1,6-diol 65.734 1.79 -
76  Cyclobutylgermane 66.059 0.61 -
77  1,2-Hydrazinedicarboxaldehyde 66.129 0.57 -
78  2,2-Dimethyl-cyclohex-3-en-1-ol 66.679 - 0.21
79 9-Hexylheptadecane 67.865 0.53 -
80 1,2:4,5:9,10-Triepoxydecane 68.030 - 0.40
81 1-Methylcyclohexylcarboxylic acid 68.210 - 0.20
82  Eicosane 68.360 0.53 0.18
83 2,5,9-Trimethyl-decane 69.750 - 0.18
84  6-Ethyl-2-methyl decane 70.186 0.59 0.24
85  3-Phenyl-4,4-dimethyl-isoxazol-5(4H)-one 71.076 0.59 -
86 2,4-Dimethyl-6-phenyl-3,5-dioxo-2,3,4,5-tetrahydro- triazine 72.236 0.86 -
87  Oleic acid, trimethylsilyl ester 72.517 0.70 -
88  N-(6-Phenylhexyl)-acetamide 72.712 0.67 -
89  2,6-Dichlorophenylamino-5,6(4H)dihydro-1,4-thiazine 72.782 0.68 -
90  2-Nonadecanone 72.932 0.57 -
91  Carbohydrazide 73.187 0.54 -
92  P-Hydroxynorephedrine 73.332 0.60 0.18
93  5-Methyl-1,3-diphenyl-2,4,6(1H,3H,5H)-primidinetrione 73.467 0.77 0.23
94 1,6:3,4-Dianhydro-2-deoxy-a-d-lyxo-hexopyranose 73.832 - 0.18
95  2,2,5-Trimethyl-3,4-hexanedione 73.877 - 0.19
96  Diethyl(decyloxy)-borane 73.927 - 324
97  Tricosane 73.952 0.54 0.17
98  Tert-Butyl hydroperoxide 74.232 - 0.20
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Table 1. Continued
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No. Compound name Retention time -
Fresh Dried
99  4,38,12,16-Tetramethylheptadecan-4-olide 74.602 - 0.18
100 2,3,4,6-Tetramethoxystyrene 74.862 - 0.26
101 1-(1,2-Dimethylpropyl)-1-methyl-2-nonyl cyclopropane 74.912 - 0.19
102 1-Methyl-2-phenoxyethylamine 74.982 - 0.25
103 3,6-Diacetyl-9-isopropylcarbazole 75.428 - 0.18
104  Pentacosane 77.228 0.55 0.44
105  6-Ethyl-2-methyl-decane 77.969 - 0.22
106  Diethyl(decyloxy)-borane 78.309 - 0.60
107 2,6,6-Trimethyl-decane 78.364 - 0.57
108  Hexanoic acid, 2,2-dimethylpropyl ester 78.389 - 0.38
109  2,6,10,14-Tetramethyl-heptadecane 78.424 - 1.04
110 3,3,6-Trimethyl-1,5-heptadien-4-ol 78.504 - 0.41
111 Ethyl-1-ethoxy-benzimidazole-2-carboxylate 78.564 - 0.30
112 Docosa-2,21-dione 81.440 0.58 0.22
113 3,4-Bis(1,1-dimethylethyl)-2,2,5,5-tetramethyl hexane 81.870 1.89 4.15
114 Acetic acid, hydrazide 82.145 1.40 0.21
115  Di(6-methylhept-2-yl) phthalate 82.645 - 7.66
116  3-Ethyl-5-(2-ethylbutyl)-octadecane 82.706 0.62 -
117  Hexacosane 84.281 0.55 -
118  3,3,6,6-Tetramethyl-1,2,4,5-tetroxane 85.027 0.82 -
119  Eicosyl acetate 85.102 0.61 -
120  Oxalic acid, monoamide, N-(4-ethylphenyl)-. decyl ester 85.302 0.61 -
121 Heneicosyl acetate 85.372 0.69 -
122 2-Methyl nonadecane 87.392 0.64 -
123 2-Methoxy-1-(2-nitroethenyl)-3-(phenylmethoxy)-benzene 87.463 0.52 -
124 3-Ethyl-5-(2-ethylbutyl)-octadecne 88.478 0.61 0.21
125 1-(2,4-Dihydroxyphenyl)-2-(1H-1,2,4-trazol-5-ylthio)-ethanone 89.003 1.08 2.95
126 2,5,9-Trimethyl decane 91.769 0.10 0.27
127 2-Amino-5,6-dihydA|-5-methyl-6,7-diphenyl-4(3H)-pteridinone 91.789 0.55 0.35
128  2-Ethyl-2-methyl-butanoic acid 91.814 0.57 0.21
129 8-Methyl-8-azabicyclo[4.3.1]decan-10-one 93.070 0.62 0.18
130  4-Methoxy-4-methyl-1,2-pentadiene 93.970 0.53 0.18
131  2-(2-Phenylethenyl)-benzoic acid 94.095 0.68 0.19
132 4-Benzyloxy benzenepropionic acid 97.341 0.52 0.19
133 Hydrazinecarboxamide 98.137 0.56 0.19
134 Phophoric acid, dimethyl methylphenyl ester 100.186 0.74 0.20
135 2-Cyano-4-nitro-[1,1’-biphenyl]-2-carboxylic acid 100.348 0.65 -
136  N-(3-Phenylpropionyl)-sarcosine, heptyl ester 101.033 0.60 -
137 1,4,5-Triphenyl-1H-1,2,3-triazole 101.223 0.92 -
138 2-Butene ozonide 101.668 0.57 -
139 3,4,6-Tri-acetyl-1,5-anhydro-2-O-methyl-D-mannitol 101.828 0.66 0.19
Total 97.76 97.81
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Fig. 1. Gas chromatograms

U=dl, ot 857 FFol T-E phthalideR2te] At
Aol digt A7t XY= BF Qth(Ranchana 5 2017).
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HollAl A= A AT AL EA 1 289 Fol |
ojR 11 Q. AFAYE EEot= A AT Ad 115
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UTHChoi HS 2016). 4HxFol T4 B ¥ 3R_t=2 717t
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(Zhang S 2005).

ol Aol PHE A HU=EFA JelH, F5,
g, FH FRgEel digt A2k HwsiE o (Choi

2012b), S F FHAEY M FEHA B 6,10,14-
trimethyl-2-pentadecanone¥} phytol®] 50| =Th= Aot}

Z A4 3o A= 6,10,14-trimethyl-2-pentadecanone
o, 712 SN HE phytole] FFo] T Ao S|
91tk Phytol® 37154 7]40] Weksts] Mol Fu], 23
2 Hr7IE Yo 717184 9] W R floral-balsamic note= Tf
ol wet F71AEGOlA g s AR EE F 2
oJt}. Phytol®] 7]= 7] AbdolA £F 9 A7) &

2] AH&-E|= nerolidol, farneaol¥}t F-AFSHY Blw A 23135t §F
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of the essential oils from Synurus deltoides (Arr.) Nakai (left: fresh, right: shade-dreid).

7] E4E AW AFFRES WE 1) 2] AHSHTArciander
S 1969). o] @jol] A4S S22 Hf Gol= Axd 52l
of| 5] 2t} methyl-2-butenol, decanal, bornyl acetate, decadienal,
a-terpinene, limonene, [B-phellandrene, 6-terpinene, 1-terpinen-
4-ol, carveol,[3-elemene, B-caryophyllene, a-zingiberene, a-caryo-
phyllene, caryophyllene oxide, a-calacorene, a-cubeben, epoxy-[3-
ionone, T-muurolol, a-cadinol, 3-bisabolol, 6-cadinol, eudesmol,
falearinol 5:0] ggo] £ A0 2N = AT 5
2ol AL 7] AIglo] 983 AT %, HA, 29, 1
7%, 1B 5l 71o4ste RHH, AAHEHHY HE
LS| E, AE, ¢S SRtE 59 ol 2 AL
Bt ol& 49 T2 A2 F TREC We
T AAA o2 AR 29 AT 719 253 SE
F7le] 7o Ao Helth

B8 E &9 B SRME2 7|9 #7o] =, "HH
S AaFETHE o] 59 YHG|E, AE, AL, JAHE
59 aidEo] AdANA Y] FEETE H w2 Ao A
QITHOh & Wang 2003). £3] 6,10,14-trimethyl-2-pentadecanone,
phytol, di(6-methylhept-2-yl) phthalate 3F7] &-& % 9Jof ot
I AT S AYER A FARI0] 235 &8 Al
&§ Ao wgt &EEg Alsh= Aol Aol & A
o= ZHHnh AR A4S T3 FIAEE
A2 Eoke AL AF 2 7] Aol AARE &8
A B0 met 48 E AE
MY BAE =Y 4 U A=

2
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