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ABSTRACT

Studying on volatile oils in leaves, green fruits, ripe fruit and wood of Cinnamomum porrectum
(ROXB.) KOSTERM. from Southern Literature Botanical Garden in Songkhla province, Wat Nirot Rangsi and
Tai Muang farm in Pang-nga province, by water distillation. Oil yields were reported base on oven dry weight
showed that volatile fruits oils had the maximum yield 3.50 — 10.54%, followed with volatile wood oils
3.85% and volatile leaves oils showed the lowest yield 0.43 — 0.72.%. Analyzed the chemical compositions
of volatile oils by GC-MS and identified them by compared retention time and mass spectra chromatogram
with standard library. The results found that the major components in volatile oils from wood was safrole
(97.71 %), in leaves and fruits were divided in to 4 groups: volatile oils that had safrole as major component
(90.92 — 96.02 %) gave root beer odor, volatile oils that had Z-Citral (8.43 — 36.99 %), E-citral (28.88 — 50.18
%), Citronellol (1.82 — 17.28 %) and Limonene (0.12 — 12.02 %) as major component gave lemon grass and
orange odor, volatile oils that had 1,8-cineole as major component (57.66 — 61.61 %) gave cajuput odor,
volatile oils that had Linalool as major component (95.01 %) gave flower and spice odor. Chemical
compositions in green fruits and ripe fruits of lemongrass odor were not so different. They composed of 1,3,8-
p-menthatriene 41.16-43.13% and Citral 46.86-49.49 %, but in root beer odor, green fruits had safrole only
26.71 %, ripe fruits had safrole 90.68 %. Utilization of volatile oils depended on theirs chemical

compositions.

Keywords : Volatile oils, Cinnamomum porrectum, Safrole, Citral, Citronellol, 1,8-cineole, Linalool
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Table 3 Chemical constituents of C. porrectum volatile oils with root beer odor

Compounds Percent area
Botanical Garden Wat Nirot Rangsi Tai Muang Garden
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Table 5 Chemical constituents in essential oil from fruit and wood of Cinnamomum porectum

Site Odor of oils Part of tree Major constituents Percent area
Green fruit 1,3,8-p-menthatriene 43.13
Lemon grass
Citral 46.86
Tai Muang garden,
Pang-nga province 1,3,8-p-menthatriene 41.16
Ripe fruit

Citral 49.19
_ _ 1,8-cineole 33.90

Wat Nitot Rangsi, Root beer Green fruit
Pang-nga province Safole 26.71
90.68

Ripe fruit Safrole
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Appendix

Appendix 1 Volatile leaves oil with lemon grass odor from Southern Literature Botanical Garden, Songkhla province

Peak Retention Time Percent Area Compounds

1 16.428 0.02 Unknown

2 17.517 0.02 Unknown

3 22.579 0.01 Unknown

4 22.843 0.02 Alpha-pinene

5 25.544 0.28 6-Mthyl-5-hepten-2-one
6 25.784 0.03 Beta-pinene

7 26.553 0.04 Unknown

8 27.074 0.02 Beta-myrcene
9 29.083 0.12 p-cymene

10 29.855 1.53 Limonene

11 30.366 0.01 Unknown

12 31.313 0.01 Unknown

13 32.626 0.10 Linalool oxide A
14 34.060 0.04 Unknown

15 34.335 0.03 Terpinolene
16 34.788 0.33 L-Linalool

17 37.887 0.05 Unknown

18 38.268 0.04 Citronellal

19 41.168 2.16 Alpha-terpineol
20 44.454 11.78 Citronellol
21 44.639 8.43 Z-Citral
22 45.047 0.11 Unknown
23 46.820 28.88 E-Citral
24 47.490 0.17 Citronellyl formate
25 47.706 1.99 Safrole
26 49.054 0.07 Unknown
27 50.418 0.87 Unknown
28 51.969 0.04 Unknown
29 55.011 0.07 Unknown
30 55.817 0.14 Unknown
31 57.553 0.30 Cryophyllene
32 59.377 0.10 alpha-Humulene




Peak Retention Time Area % Compounds

33 60.038 0.10 Unknown

34 60.945 0.32 Unknown

35 61.506 0.08 Unknown

36 62.403 0.74 Unknown

37 63.138 0.98 gamma-Cadinene
38 63.331 0.17 Unknown

39 63.707 1.12 Unknown

40 64.395 0.09 Unknown

41 66.245 1.21 Unknown

42 66.842 5.05 (-)-Caryophyllene oxide
43 67.403 0.03 Unknown

44 67.994 0.25 Unknown

45 68.126 1.35 Unknown

46 70.586 0.11 Unknown

47 86.821 0.07 Unknown




Appendix 2 Volatile fruits oil with lemon grass odor from Southern Literature Botanical Garden, Songkhla province

Peak Retention Time Percent Area Compounds

1 22.397 0.02 Unknown

2 22.846 0.26 alpha-Pinene
3 23.727 0.01 Unknown

4 25.641 2.40 6-Methyl-5-hepten-2-one
5 25.803 0.47 beta-Pinene
6 26.562 0.03 Unknown

7 26.878 0.04 Unknown

8 27.079 0.07 beta-myrcene
9 27.833 0.01 Unknown
10 27.909 0.02 Unknown
11 28.523 0.07 Unknown

12 28.888 0.01 alpha-Terpinene
13 29.118 0.82 p-Cymene

14 29.637 0.27 1,8-Cineole
15 30.038 12.02 Limonene
16 30.387 0.01 Unknown
17 30.877 0.02 Unknown

18 31.315 0.07 Unknown
19 32.003 0.01 Unknown

20 32.625 0.05 Unknown
21 34.236 0.04 Terpinolene
22 34.787 0.21 Linalool

23 36.941 0.22 Limonene oxide
24 37.277 0.19 Unknown
25 37.869 0.09 Unknown
26 38.276 0.35 Citronellal
27 38.745 0.03 Unknown
28 39.284 0.03 Unknown
29 41.114 1.06 alpha-Terpineol
30 44.584 17.28 Citronellol
31 44.972 11.65 Z-Citral

32 45.138 0.14 Unknown
33 46.477 8.39 Unknown




Peak Retention Time Percent Area Compounds
34 46.962 29.47 E-Citral

35 47.509 0.08 Citronellyl formate
36 48.795 0.03 Unknown

37 49.084 0.12 Unknown

38 50.671 0.40 Unknown

39 54.066 0.83 Unknown

40 55.878 0.11 Unknown

41 59.589 0.01 alpha-Humulene
42 60.031 0.03 Unknown

43 60.937 0.04 Unknown

44 62.373 0.10 Unknown

45 62.785 0.02 Unknown

46 63.099 0.12 gamma-Cadinene
47 63.305 0.02 Unknown

48 63.669 0.32 Unknown

49 64.389 0.02 Unknown

50 64.525 0.02 Unknown

51 66.194 0.16 Unknown

52 66.677 0.11 (-)-Caryophyllene oxide
63 68.044 0.21 Unknown




Appendix 3 Volatile leaves oil with root beer odor from Southern Literature Botanical Garden, Songkhla province

Peak Retention Time Percent Area Compounds
1 13.225 0.03 Unknown
2 14.052 0.01 Unknown
3 14.494 0.02 Unknown
4 15.667 0.02 Unknown
5 16.702 0.15 Linalool
6 21.507 0.14 Unknown
7 22.143 0.02 Unknown
8 25.185 0.01 Unknown
9 25.861 92.87 Safrole
10 28.583 1.90 m-Eugenol
11 29.724 0.02 Unknown
12 30.507 0.03 Unknown
13 30.738 0.69 Methyleugenol
14 31.619 1.42 Caryophyllene
15 33.137 0.13 Unknown
16 35.196 0.10 Unknown
17 35.733 0.04 Unknown
18 36.831 0.01 Unknown
19 37.451 0.41 Farnesol

20 38.024 0.02 Unknown
21 38.265 1.50 (-)-Caryophyllene oxide
22 39.062 0.03 Unknown
23 39.355 0.06 Unknown
24 40.233 0.01 Unknown
25 40.376 0.07 Unknown
26 41.089 0.11 Unknown
27 41.248 0.04 Unknown
28 41.537 0.03 Unknown
29 41.632 0.08 Unknown
30 51.476 0.03 Unknown




Appendix 4 Volatile fruits oil with root beer odor from Southern Literature Botanical Garden, Songkhla province

Peak Retention Time Percent Area Compounds

1 13.231 0.07 Unknown

2 13.379 0.30 1,8-Cineole
3 19.018 0.06 Unknown

4 20.676 0.05 Unknown

5 21.380 0.08 Unknown

6 21.516 0.20 Unknown

7 25.859 96.02 Safrole

8 28.586 0.10 m-Engenol

9 30.749 0.25 Methyleugenol
10 31.626 0.69 Caryophyllene
11 33.148 0.06 alpha-Humulene
12 34.542 0.01 Unknown
13 34.607 0.01 Unknown
14 34.632 0.00 Unknown
15 35.214 0.11 Unknown
16 35.733 0.08 Unknown
17 37.453 0.07 Unknown
18 38.049 0.17 Unknown
19 38.268 1.06 (-)-Caryophyllene oxide
20 38.400 0.05 Unknown
21 39.080 0.04 Unknown
22 39.362 0.03 Unknown
23 40.249 0.01 Unknown
24 40.384 0.04 Unknown
25 40.649 0.07 Unknown
26 41.083 0.25 Unknown
27 41.268 0.05 Unknown
28 41.640 0.02 Unknown
29 46.459 0.02 Unknown
30 51.484 0.03 Unknown




Appendix 5 Volatile leaves oil with lemon grass odor from Wat Nirot Rangsi, Pang-nga province

Peak Retention Time Percent Area Compounds
1 8.857 0.13 Unknown
2 10.584 0.06 Unknown
3 10.812 0.06 Unknown
4 11.062 342 6-Methyl-5-hepten-2-one
5 13.020 0.12 Unknown
6 13.249 0.12 Limonene
7 13.394 0.16 1,8-Cineole
8 14.111 0.04 Unknown
9 14.409 0.03 Unknown
10 14.525 0.01 Unknown
11 15.852 0.02 Unknown
12 16.340 0.06 Unknown
13 16.733 0.53 Linalool
14 16.998 0.29 Unknown
15 17.886 0.09 Unknown
16 18.397 0.07 Unknown
17 18.615 0.70 Unknown
18 18.881 0.14 Unknown
19 19.126 1.31 Unknown
20 19.326 0.32 Citronellal
21 19.767 0.61 C10H160
22 20.425 0.03 Unknown
23 20.692 1.58 Unknown
24 22.791 0.73 unknown
25 22914 2.68 Citronellol
26 23.453 25.22 Z-Citral
27 24.016 0.91 cis-Geraniol
28 24.854 33.59 E-Citral
29 25.122 0.09 Unknown
30 25.231 0.02 Unknown
31 25.827 0.01 Safrole
32 27.881 0.01 Unknown
33 28.333 0.04 Unknown




Peak Retention Time Percent Area Compounds
34 28.595 0.01 Unknown
35 29.484 0.01 Unknown
36 29.751 0.23 C15H24
37 30.116 0.02 Unknown
38 30.353 0.03 Unknown
39 30.895 0.05 Unknown
40 31.655 7.75 Caryophyllene
41 33.174 0.71 alpha.-Humulene
42 33.824 0.01 Unknown
43 34.244 0.05 Unknown
44 34.573 0.01 Unknown
45 34.835 0.01 Unknown
46 35.222 0.26 Unknown
47 35.636 0.02 Unknown
48 35.756 0.13 C15H24
49 35.884 0.01 Unknown
50 37.050 0.19 unknown
51 38.082 0.26 C15H240
52 38.303 13.45 (-)-Caryophyllene oxide
53 38.592 0.02 Unknown
54 38.955 0.06 Unknown
55 39.106 0.10 Unknown
56 39.385 0.94 Unknown
57 39.589 0.03 Unknown
58 40.260 0.14 Unknown
59 40.419 0.59 Unknown
60 41.120 0.87 Unknown
61 41.663 0.75 Unknown
62 43.320 0.03 Unknown
63 46.474 0.04 Unknown
64 51.522 0.02 Unknown
65 53.288 0.00 Unknown




Appendix 6 Volatile fruits oil with lemon grass odor from Wat Nirot Rangsi, Pang-nga Province

Peak Retention Time Percent Area Compounds

1 10.778 0.08 Unknown

2 11.028 0.57 6-Methyl-5- hepten-2-one
3 11.334 0.32 Unknown

4 12.120 0.67 Alpha-phellandrene
5 12.990 0.12 Unknown

6 13.219 0.07 Unknown

7 14.082 0.05 Z-beta-ocimene

8 15.237 0.10 1-Octanol

9 15.961 0.04 Unknown

10 16.695 0.10 Linalool

11 18.861 0.21 Unknown

12 19.300 0.75 Citronellal

13 19.745 0.55 Unknown

14 20.226 0.18 p-Menth-1,5-dien-8-ol
15 20.668 1.42 Unknown

16 20.954 0.01 Unknown

17 21.400 0.14 p-Menth-1,5-dien-8-ol
18 21.622 0.12 Unknown

19 21.933 0.06 Unknown
20 22.164 0.12 1-Octyl acetate
21 22.467 0.06 Unknown
22 22.498 0.05 Unknown
23 22.768 0.54 unknown
24 22.894 1.82 Citronellol
25 23.440 36.99 Z-Citral
26 23.993 0.63 cis-Geraniol
27 24.844 50.18 E-Citral
28 25.090 0.05 Unknown
29 25.823 1.34 Safrole

30 28.574 0.35 Citronellol acetate
31 28.963 0.07 Unknown

32 29.732 0.11 alpha.-Cubebene
33 29.832 0.07 Unknown




Peak Retention Time Percent Area Compounds
34 30.332 0.02 Unknown
35 30.861 0.04 Unknown
36 31.632 0.54 Caryophyllene
37 32.205 0.01 Unknown
38 33.150 0.03 Unknown
39 34.217 0.03 Unknown
40 34.557 0.51 beta.-Selinene
41 34.823 0.49 Germacrene B
42 35.206 0.12 Unknown
43 35.738 0.08 Unknown
44 38.052 0.03 Unknown
45 39.082 0.06 Unknown
46 46.466 0.05 Unknown
47 51.476 0.04 Unknown
48 53.266 0.01 Unknown




Appendix 7 Volatile leaves oil with cajuput odor from Wat Nirot Rangsi, Pang-nga province

Peak Retention Time Percent Area Compounds
1 8.518 0.53 alpha-Phellandrene
2 8.840 3.50 Alpha-Pinene
3 10.574 9.20 beta.-Phellandrene
4 10.802 4.00 beta.-Pinene
5 11.332 0.90 beta.-Myrcene
6 12.156 0.04 Unknown
7 12.656 0.30 unknown
8 13.013 0.70 Cymene
9 13.394 57.66 1,8-Cineole
10 14.094 0.19 beta-Ocimene
11 14.669 0.68 gamma.-Terpinene
12 15.252 0.40 unknown
13 16.000 0.16 alpha-Terpinolene
14 16.758 0.42 cis-Sabinene hydrate
15 17.936 0.11 Unknown
16 18.819 0.06 Unknown
17 20.190 0.84 unknown
18 20.696 3.31 Terpinene-4-ol
19 21.407 11.17 alpha-Terpineol
20 22.784 0.13 Unknown
21 23.436 0.05 Unknown
22 24.012 0.73 cis-Geraniol
23 24.837 0.09 Citral
24 25.126 0.01 Unknown
25 27.291 0.01 Unknown
26 29.758 0.05 Unknown
27 30.353 0.06 Unknown
28 30.533 0.02 Unknown
29 30.895 0.02 Unknown
30 31.655 3.49 Caryophyllene
31 33.169 0.30 alpha.-Humulene
32 34.239 0.05 Germacrene D
33 34.839 0.01 Unknown




Peak Retention Time Percent Area Compounds
34 35.220 0.26 Unknown
35 35.753 0.03 Unknown
36 38.068 0.03 Unknown
37 38.298 0.33 (-)-Caryophyllene oxide
38 39.093 0.06 Unknown
39 46.473 0.03 Unknown
40 51.514 0.07 Unknown




Appendix 8 Volatile fruits oil with cajuput odor from Wat Nirot Rangsi, Pang-nga province

Peak Retention Time Percent Area Compounds
1 8.489 0.19 Alpha-thujene
2 8.810 1.49 Alpha-pinene
3 10.544 4.86 Beta.-phellandrene
4 10.775 2.25 Beta-pinene
5 11.301 0.15 Beta.-myrcene
6 12.988 1.23 Cymene
7 13.366 61.61 1,8-Cineole
8 14.065 0.37 Beta-ocimene
9 16.700 1.16 Linalool
10 17.907 0.11 Unknown
11 18.792 0.07 Gamma-terpinene
12 20.163 1.10 p-menth-1-en-8-ol
13 20.668 3.89 Terpinene-4-ol
14 20.965 0.05 Unknown
15 21.378 13.32 Alpha-terpineol
16 22.760 0.28 unknown
17 22.876 0.07 Unknown
18 23.412 0.11 Z-Citral
19 23.989 4.95 cis-Geraniol
20 24.166 0.08 Unknown
21 24.809 0.36 E-Citral
22 25.811 0.90 Safrole
23 26.231 0.07 Unknown
24 29.835 0.14 Unknown
25 30.517 0.03 Unknown
26 30.868 0.17 Unknown
27 31.207 0.03 Unknown
28 31.924 0.05 Unknown
29 35.198 0.44 Unknown
30 38.773 0.02 Unknown
31 39.067 0.24 Unknown
32 46.446 0.13 Unknown
33 51.493 0.04 Unknown
34 53.265 0.04 Unknown




Appendix 9 Volatile fruits oil with root beer odor from Wat Nirot Rangsi, Pang-nga province

Peak Retention Time Percent Area Compounds
1 8.813 0.06 Unknown
2 10.776 0.19 Beta-pinene
3 13.361 0.23 1,8-Cineole
4 14.065 0.47 Unknown
5 16.698 7.14 Linalool
6 20.674 0.05 Terpinene-4-ol
7 21.373 0.10 p-Menth-1-en-8-ol
8 21.503 0.05 Unknown
9 22.142 0.02 Unknown
10 23.971 0.04 Unknown
11 24.809 0.04 Unknown
12 25.198 0.01 Unknown
13 25.857 90.92 Safrole
14 28.441 0.01 Unknown
15 28.576 0.01 m-eugenol
16 29.723 0.04 Cubenol
17 30.265 0.01 Unknown
18 30.751 0.01 Unknown
19 30.865 0.01 Methyleugenol
20 31.619 0.36 Caryophyllene
21 33.138 0.02 Unknown
22 35.197 0.11 Unknown
23 35.739 0.02 Unknown
24 38.260 0.04 (-)-Caryophyllene oxide
25 39.060 0.03 Unknown
26 41.254 0.02 Unknown
27 46.444 0.03 C6H14
28 51.476 0.04 Unknown




Appendix 10 Volatile fruits oil with flower odor from Tai Muang Garden, Pang-nga province

Peak Retention Time Percent Area Compounds
1 12.145 0.30 alpha.-Phellandrene
2 13.023 0.35 Cymene
3 13.570 0.04 Unknown
4 14.102 0.74 beta-Ocimene
5 15.287 0.15 Unknown
6 16.072 0.17 Unknown
7 16.774 95.01 Linalool
8 20.388 0.01 Unknown
9 21.060 0.08 Unknown
10 21.404 0.42 alpha-Terpineol
11 21.776 0.01 Unknown
12 22.784 0.06 beta-Myrcene
13 24.012 0.38 cis-Geraniol
14 24.842 0.03 Unknown
15 25.841 1.58 Safrole
16 26.603 0.01 Unknown
17 27.221 0.08 Unknown
18 30.531 0.02 Unknown
19 30.888 0.05 Unknown

20 34.846 0.01 Unknown
21 35.225 0.11 Unknown
22 38.082 0.14 Unknown
23 38.801 0.01 Unknown
24 39.097 0.09 Unknown
25 40.239 0.01 Unknown
26 46.474 0.05 Unknown
27 51.524 0.07 Unknown
28 53.277 0.02 Unknown




Appendix 11 Volatile wood oil with root beer odor from Tai Muang Garden, Pang-nga province

Peak Retention Time Percent Area Compounds
1 16.86 97.71 Safrole
2 20.56 0.84 Methyleugenol
3 25.16 1.46 Elemicin

Appendix 12 Volatile fruit oils with lemon grass odor from Tai Muang Garden, Pang-nga province

Peak Retention time Percent area compound
Green fruits Ripe fruits

1 7.10 2.28 1.61 Methyl heptenone
2 10.56 0.92 1.34 Unknown
3 12.71 0.62 - Unknown
4 13.31 1.56 - Unknown
5 14.84 241 4.39 Beta-citronellol
6 15.27 43.13 41.16 1,3,8-menthatriene
7 15.71 1.11 2.31 Unknown
8 16.26 46.86 49.19 Citral
9 28.31 1.11 - Tumerone




Appendix 13 Volatile fruit oils with root beer odor from Tai Muang Garden, Pang-nga province

Peak Retention time Percent area compound
Green fruits Ripe fruits

1 5.70 0.65 - Alpha-pinene
2 6.72 1.80 - Sabinene
3 6.81 0.66 - Beta-pinene
4 7.58 0.32 - Unknown
5 7.94 0.40 - Alpha-terpinene
6 8.18 0.45 - Meta-cymene
7 8.31 0.40 - Beta-phellandrene
8 8.38 33.90 1.87 1,8-cineole
9 8.91 1.47 - Beta-ocimene
10 9.24 0.95 - Unknown
11 10.56 1.47 0.67 Unknown
12 12.77 0.78 - Unknown
13 13.11 7.64 1.58 Unknown
14 13.56 14.12 3.00 Unknown
15 15.71 7.12 1.05 Unknown
16 16.24 - 0.39 Citral
17 16.80 26.71 90.68 Safrole
18 20.99 - 0.77 Caryophyllene
19 23.72 0.56 - Alpha-farnesene
20 28.31 0.62 - Unknown







