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Abstract

The Study of Chemical Compositions of Volatile Oil from Fresh Ginger Rhizomes and Ginger
Capsules in Thailand

Laksana Charoenchai*, Wipawee Saohin, Preecha Boonchoong

IJPS, 2013; 9(1) : 52-63

Introduction: Volatile oil from ginger rhizomes and ginger capsules (Zingiber officinale Roscoe)
consists of many chemical components that have anti-flatulent properties. This research examined the
chemical components of volatile oil extracted from 5 sources of fresh ginger rhizomes and 11 sources of
ginger capsules in Thailand. Materials and Methods: The volatile oils of fresh ginger rhizomes and ginger
capsules were extracted by means of steam distillation. Then, the chemical compositions of volatile oil were
studied and compared using gas chromatography and gas chromatography mass spectrometry. Results:
The volatile oil contents of ginger rhizomes and capsules were in the range of 0.69 to 2.45 percent volume
per weight. Gas chromatography identified 20 compounds in the volatile oil of fresh ginger rhizomes and
5 compounds in volatile oil of ginger capsules. The main component found in volatile oil of fresh ginger
rhizomes and ginger capsules was zingiberene (11.9-39.5% of the area under the peaks). Mass spectrum
technique and retention index based on the comparison with NIST MS library database provided consistent
results in identifying compounds found in the ginger volatile oil. Conclusion: Retention index could be
used to examine the compositions of volatile oil in the ginger capsules comparing to ginger rhizomes from

the same sources.

Keywords : ginger rhizome, ginger capsule, volatile oil, retention index, gas chromatography mass spec-

trometry
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tR = 1.955 minute was methanol peak

g‘ﬂﬁ 2 Gas chromatogram of ginger capsule volatile

oil
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@ni’laﬁ 2 Comparison of relative peak area of
zingiberene of ginger samples
No.  Samples Relative peak area percent
of zingiberene*

1 C1 16.84

2 Cc2 21.72

3 C3 12.11

4 C4 11.99

5 C5 37.49

6 C6 37.27

7 c7 34.66

8 C8 18.82

9 Cc9 27.54

10 Cc10 14.40

11 C11 12.98

12 F1 39.48

13 F2 35.43

14 F3 25.94

15 F4 11.94

16 F5 20.14

C = ginger capsules F = fresh ginger rhizomes
*retention time of (tR) zingiberene 40.033 - 40.126 minute

from gas chromatography
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Eﬂ‘ﬁ 3  GC/MS spectrums (A) Total lon Chromatogram

of fresh ginger rhizomes
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(B) MS spectrum of zingiberene (MW. 204)
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@1919%1 3 Volatile oil components of fresh ginger rhizomes and ginger capsules

Ginger rhizomes Ginger capsules
No Compounds RI K Mw* tR (min) %Area tR(min) %Area
1 Ol-pinene 932 936 136 8.049 2.52 - -
2 camphene 946 941 136 8.638 7.15 8.629 3.66
3 ﬁ-pinene 990 986 136 10.399 1.73 - -
4 p-cymene 1028 1027 134 12.257 5.75 - -
5 ﬁ-phellandrene 1030 1033 136 12.361 4.00 - -
6 2-nonanone 1100 1093 142 16.101 0.93 - -
7 borneol 1163 1162 154 19.928 0.87 - -
8 COl-terpineol 1189 1189 154 21.494 0.91 - -
9 neral 1242 1245 152 24,722 6.32 - -
10  citral 1247 1248 152 25.064 1.38 - -
11 geranial (Ol-citral) 1273 1274 152 26.688 17.51 - -
12 bornyl acetate 1284 1288 196 27.393 0.85 - -
13 2-methoxy-4-vinylphenol 1318 1315 150 29.471 1.25 - -
14 O-elemene 1341 1342 204 30.900 3.02 - -
15  germacrene D 1478 - 204 39.116 1.47 - -
16 curcumene 1483 1483 202 39.379 4.84 39.343 20.71
17 Ol-zingiberene 1497 1495 204 40.221 20.14 40.109 34.66
18 ﬁ-bisabolene 1509 1509 204 40.906 5.89 40.854 18.97
19  Ol-farnescene 1510 1510 204 40.967 5.12 - -
20  sesquiphellandrene 1524 1526 204 41.778 8.36 41.703 22.00

* RI (retention index) calculated from standard alkanes analyzed with HP-5 column (see more detail in Material and methods)
** KI (Kovat retention index) from NIST webbook chemistry (http://webbook.nist.gov)

order of elution on HP-5 column of gas chromatography
* MW from GC-MS spectrum
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