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Essential Oil Yield and Component Variation from
Santalum album Wood of different Age in Taiwan

Jui-Chung Shieh, Tien-Shu Lin, Hwa-Wen Yin and Huey-Yuh Hwang

[Summary]

Essential oil extracted from wood of Santalum album of different age were
studied on yield and component variation. Santal wood of 17,23, 32 and 35 years
old were collected from the Heng-chun Experimental Station of Taiwan Forestry
Research Institute. Heartwood, sapwood, roots and branches of Santalum album
were sawn into boards individually, then planed into shavings. Essential oils were .
obtained by steam distillation of the shavings, then analyzed and fractionated
with GC-MS spectroscopy and GLC retention time technique. Resulis show that:

1) Regardless of tree age, the essential oil yields from different parts in descending
order were: heariwood > root > branch > sapwood.

2) The essential oil yields from Taiwan santal wood were lower than those report-
ed in foreign literatures.

3) Two major components of Taiwan sandalwood oil are a-santalol and -santalol.
Other minor components include santalene, terpineol, terpinyl acetate, §-
caryophyllene and nerolidol etc. )

4) The major components («- and §-santalol) make up 90% of the Taiwan santal-
wood oil, and can be considered to be high quality grade.
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Table 1:'Essential oil yield variations of wood of Sabtallum album in Taiwan
EERMNEE

" i B B # uo#

7 HhSEEE 008-0.20 0.49-073 002-006 004-0.12
Fr B 013 062 003 . 007
2 B EERE 012-031 051-083 002-006 . 0.06-0.08
F Oy & 018 069 003 oii
3 FhaEER 014028 062-091 004-007 0.12-0.16
F .8 & 020 078 005 014
3 tipas ] 014-0.30 0.70-1.02 004-007 0.14-018
F ¥ & 021 078 005 045
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Table 2 :Composition changes in Santalwood oils from different tree ages

B anRam & # B # # # " ou
% TREE 17 28 32 36 17 23 32 3% 17°23 32 3 17 23 32 3
1 Terpineol 004 01 01 014 trace 015 020 022 029 042 151 274 034 02 082 024
2 Terpenylacetate 010 021 016 020 010 050 02 042 €16 015 030 062 015 015 035 045
3 B-caryophyilene 198 278 219 152 142 123 093 185 145 176 160 168 144 218 145 247
4 Nerolidol . 059 070 085 045 052 063 141 098 099 086 138 229 068 043 057 083
5  «-Sanfalol 5895 6307 6144 5550 5606 5641 4744 5342 6212 6150 5479 4328 5358 6170 5635 5316
6  f3-Santalol 2817 2810 3000 2981 3246 3003 2122 2705 2656 2900 3167 2091 2661 3000 97.10 2652
7 Sanialene 732 341 378 898 474 438 876 1155 918 520 992 1407 1394 451 1648 830
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Fig.1. Flowers of Santalum Album.
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Fig.2. The yield of essential oils in woods of Sentalnm Albnm
different tree ages.
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\ Fig.3. GC-MS chromatogram of Santalwood oil by steam distillation
in Taiwan.
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. Fig.5, Chromatgram of Santalwood oil growing on Taiwan.

(1} 1. Terpineol 2.Terpinyl acetate 3./ —Caryophyllene
4.Nerolidol 5.« —Santalol 6.8 ~Santalol 7.S5antalene
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