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Studies on the Some Physical and Chemical Characteristics
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Abstract

The physical properties of essential oil of nutmeg extracted in different methods (SDE, Sol-
vent, CO,) were investigated and also the components of essential oil were analyzed using G.C.
and G.C./Mass. Solvent extraction yield was 23% and was higher than those of SDE extraction
and CO, extraction. From the analysis result and physical properties of nutmeg oil, it was con-
formed that the nutmeg used in this experiment was similar to East Indies type. The content of
sabinene was 3.6-14.1%, 28.4-48.7% for myristicin, 1.2-2.1% for elemicin, and 3.6-5.6% for
safrole. The camphene was ideatified in SDE extracts but not in CO, extracts. The volatile com-
ponents of SDE extracts and solvent extracts contained large amount of monoterpene and terpene
alcohol but CO, extracts aminly contained aromatic compounds.
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Table 1. The comparison of nutmeg oil yield of various
extraction method

S . . Standard
Ext. type Volatile oil  Fixedoil  Total deviation(8)
SDE ext. 15% trace 15% +0.05
Solvent ext. 23% 32% 55% +0.10
CO, ext. 19% 20% 39% +£0.12
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Table 2. The comparision of nutmeg oil specification

Ext. type British standard® spec.

West  Eost  SDE ext. So(l:: CO, ext.
Spec. Indies type Indies type
Optical +25°- +8°425°  +19°  +17° +9°
rotation  +45°
Refractive 1.4720 1.4750 1.4768 1.4788 1.4802
index -1.4760  -1.4880
fixed oil & A7 @l £415)% oko] Avjdos Ho

7} wigolelm Azt Table 1 vebyt 7 2ell4
25 5T —r‘g—‘ Lol 22 CO, 3
23%, 19%%, SDE &% 15%%tt %o SDE =

22% A% fixed oil ol 79 2387 g clgol

;‘o] 7L7L

Bemarowxcz o} Klrch“”—& West Indies type,
East Indies typeel wel €24 44| #jols} gl
T ®¥w3lgien] Finnemore® ¥ ol o5l West
Indies type ¢ Z%7} East Indies type 2t} v|Fo]
v EA S e e ubd wlAl Tl g 6

2v}, West Indies type ©| East Indies type Xt}
FHE-4{o]

AR @)RE A0 oo ok Ae

West Indies typeoll %2 <ko] terpenesci 3%
wHAlshs Aak edo] Qdohy slzlche,

Table 29 7ZAzlz8e 2 Ao AlL3 FE1-
ZTAg, vl =447 East Indies type -5l
“—Tﬁ}—«‘n East Indies tvpe & §5Fegjn FAE
glow] zizte] ZEuwimion oo Heo| i TS
ol Zxwdeld oda CO, F&E BT Aw7t k&

o Axct dsiA L’rLP

mlo r

4»

712 terpene

1) o
A sgl Ao g W ofol FEEGhA A7
g g glow o7l wiMdAds s} ohE S oubyiuct vt
< e depile Aoz #ld 4 gl

SFTol Bhaltal QS oelw ) 9sle] 7trte)
Zallow oo {5189 gas chromatogram-&
Fig. 1-300 vjebiigin ¥ #eldd Aol Adsgks
ulndl7] Hatod 2t AEe| peak WHE WY IFE
29| peak "d’—i.i F & 1008 F% F4E

Table 3off 77t vfepigiet,
22712 szl West Indies type oil 3 East
Indies type oil 9} &34 zAol| g o2 AT

oil el

Table 3. Chemical composition of nutmeg oils

(Area %)
PeakNo  Component  SDE ext. Solvent ext. CO, ext.
1 a-Pinene 5.3 3.6 0.03
2 Camphene 01 0.1 —
3 B-Pinene 7.4 6.7 0.3
4 Sabinene 13 141 3.6
5  Myrcene 1.6 1.6 0.2
6  3-Carene 0.3 0.3 0.03
7 Sabinene hydrate .5 1.6 0.9
8 Limonene 2.3 2.3 0.5
9  7-Terpinene 3 2.8 0.5
10 p-Cymene 0.8 0.8 0.2
I 2-Carene 1 1 0.5
12 Anisyl acetate 0.3 0.1 0.1
13 Terpinen-4-01 8 4.1 5.8
14 a-Terpineol 0.9 0.7 i
15  Gerany! acetate 0.4 0.4 0.7
16 Geraniol 0.1 0.1 0.1
17 Safrole 3.8 3.6 5.6
18  Methyl eugenol 2 1.8 3.2
19 Eugenol 0.8 1 1.3
20 Elemicin 1.3 1.2 2.1
21 Myristicin 30.6 28.4 48.7
22 Isoeugenol 2.5 4.3 2.7
Unidentitied 13 19.4 229
Compounds

*Internal standard deviation (§)- £15.5
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Fig. 1. Gas chromatogram of nutmeg oil (Solvent ext.).
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Fig. 2. Gas chromatogram of nutmeg oil (CO, ext.)
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Fig. 3. Gas chromatogram of nutmeg oil (SDS ext.).
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Table 4. Composions of nutmeg oil

Composition SDE ext. Solvent ext. CO,j ext.
Monoterpene 34.8% 33.3% 6.9%
hydrocarbons

Monoterpene 10.4% 6.4% 7.7%
alcohols

Esters 0.7% 0.5% 0.8%
Aromatics 41.1% 40.4% 63.7%
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