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Fingerprinting Analysis of Volatile Compounds from the Rhizome of Alpinia officinarum Hance with Different Ages

YUAN Yuan, LIN Lijing, HUANG Xiaobing*, PENG Shaodan, LI Jihua
(Agricultural Products Processing Research Institute, Chinese Academy of Tropical Agricultural Sciences, Zhanjiang 524001, China)

Abstract: The present research aimed to analyze and compare the chemical composition of volatile oils from five batches of
galangal (the rhizome of Alpinia officinarum Hance) with different ages grown in Xuwen, Zhanjiang, Guandong province.
The volatile oils were obtained by steam distillation and analyzed by gas chromatography-mass spectrometry (GC-MS),
and their compounds were identified according to their retention indices and quantified by peak area normalization. The
results showed that the chemical constituents of all volatile oils were found to be broadly similar. The content of the
indicator constituent, 1,8-cineole, was almost consistent among these samples. The contents of terpenoids and oxide
compounds continuously increased in 1 to 4 year-old galangal but declined in 5-year-old galangal. The contents of alcohols
were increased in 1 to 3 year-old galangal but decreased gradually in 4 to 5 year-old galangal. The contents of ketones, esters
and aldehydes kept on rising year by year. The chemical composition of volatile oils from Xuwen grown galangal was
stable and the one from 4-year-old galangal had the best quality. Earlier or later harvesting of galangal deteriorated the
quality of volatile oil. Furthermore, the fingerprint was established by choosing 25 main characteristic constituents.
The fingerprint was validated on three batches of commercial galangal samples and showed good performances in
terms of stability, similarity and repeatability. The above results will provide the foundation for optimal harvest time and
quality control of galangal.
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Table1 Volatile oil contents of galangal with different ages (n = 3)
sy fwoww OH s RIS
Y1 lafk Bk 50.60 0.4240.05 0.83

Y2 2aF Gk 50.52 0.49+0.18 0.97

Y3 3aE FEhfk 50.91 0.564+0.07 1.10

Y4 4alE EEOMiE 5116 0.66+0.13 1.29
Y5  SatE Hhfk 52.59 0.584+0.03 1.16
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Table2 1,8-Cineole contents of galangal with different ages (n = 3)
Eukel A RUR 18- F 5 /g J B0 %
Y1 1a’k 0.090 9+0.15 0.182
Y2 2ak 0.092 5£0.06 0.185
Y3 3ak 0.094 3+0.11 0.189
Y4 4ak 0.096 3£0.08 0.193
Y5 5atk 0.093 8+0.12 0.187
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Table3 Comparative analysis of the main characteristic compounds in
volatile oil samples from galangal with different ages
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Fig.1  Comparison of the contents of compound classes in volatile oils

from galangal with different ages
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Table4 Main characteristic peaks with relative retention time of
volatile oils from galangal with different ages
. X {RBRFl/min
5 el E 2aF et 4k sk %

1 a-J# A o-pinene 7622 7624 7620 7623 7619 003
2 il camphene 8085 8085 8087 8082 8081 003
3 B-3 A p-pinene 8911 8912 8908 8913 8906  0.03
4 B-FFEA B-myrcene 9274 9279 9277 9278 9273 003
5 1,810 % 1,8-cineole 10411 10408 10413 10412 10417 0.03
6 J5 2 linalool 11.890 11895  11.890 11887  11.893 0.3
7 fiiii camphor 12874 12879 12878 12873 12871 003
8 K& HNG camphene hydrate 13311 13319 13312 13311 13304 0.04
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Fig.2  GC-MS fingerprints of volatile oils from galangal with different ages
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