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Headspace GC-MS for fast identification of Rhizoma curcuma of different origins

LU Di-ya® . CAO Yan®, DONG Xin, LI Ling, LOU Zi-yang* , CHAI Yi-feng"
Department of Pharmaceutical Analysis, Shanghai Key Laboratory for Pharmaceutical (Chinese Materia Medica) Metabolite
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[Abstract] Objective To distinguish Rhizoma curcuma of different origins using headspace-gas chromatography/mass
spectrometry (HS-GC/MS) combined with principal components analysis (PCA) and hierarchical cluster analysis (HCA), so as
to help the quality control of Rhizoma curcuma. Methods HP-5 capillary column (30 m>X0. 32 mm, 0. 25 pm) was used under
the following condition: inlet temperature: 250°C , initial column temperature: 50°C maintained for 3 min, then increasing to
150°C at 20°C /min and to 200°C at 2°C /min, maintained for 10 min, with the split ratio being 10 : 1. The carrier gas was
helium, with flow rate being 1. 0 mL/min, hadspace vials regional temperature being 90°C , vials heating equilibration time being
30 min, and injection volume being 1.5 mL. The effect of extract separation conditions, temperature of the vial and equilibrium
time on the extraction volatile components of Rhizoma curcuma were observed. Results PCA could distinguish 18 common
peaks of 15 batches of Rhizoma curcuma {rom Sichuan, Guangxi and Yunnan, and it was confirmed that g-elemene, camphene,
B-pinene, p-menth-1-en-8-ol, eucalyptol, and cycloisolongifolene, 8, 9-dehydro-9-formyl were the main components to cause
differences in Rhizoma curcuma of different origins. Conclusion We have established a method combining HS-GC/MS with
PCA and HCA to distinguish Rhizoma curcuma of different origins, and we have also identified the major characteristic
components of Rhizoma curcuma of different origins.

[Key words] Rhizoma curcuma; headspace-gas chromatography-mass spectrometry; principal component analysis;
hierarchical cluster analysis
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Fig 1 Total ion chromatograms (TIC) of Rhizoma curcuma from different provinces

A Sichuan Rhizoma curcuma ; B: Guangxi Rhizoma curcuma ; C:; Yunnan Rhizoma curcuma

F1 15HXERAEREFTENETE

Tab 1 Identification of the common peaks from 15 batches of Rhizoma curcuma

No, Retenjion time Compound Moleeular — hry s
1 3.23 a-Pinene CioHus 136 931
2 3.38 Camphene CioHus 136 958
3 3.59 f-Pinene CioHis 136 937
4 4,01 Eucalyptol CioHi50 154 879
5 4. 97 Bicyclo[ 2. 2. 1]heptan-2-one, 1,7,7-trimethyl-, (1S)- CioH150 152 955
6 5.08 Borneol CioHi30 154 960
7 5.15 Isoborneol CioHi30 154 926
8 5.34 p-Menth-1-en-8-ol CioHis0 154 864
9 6.08 Bornyl acetate Ci2H20 02 196 887

10 6.51 Cyclohexene, 4-ethenyl-4-methyl-3-(1-methylethenyD)-1-(1-methylethyl)-, (3R-trans)- Ci5Hyy 204 914

11 7.19 f-Elemene CisHay 204 926

12 7.71 ¢c-Elemene Ci5Hay 204 910

13 8. 27 a-Caryophyllene CisHay 204 924

14 8. 85 Benzofuran, 6-ethenyl-4,5,6,7-tetrahydro-3,6-dimethyl-5-isopropenyl-, trans- Cis H20O 216 915

15 11.14 Cycloisolongifolene,8,9-dehydro-9-formyl- CisH2, 0O 230 729

16 13. 64 3,7-Cyclodecadien-1-one, 3,7-dimethyl-10-(1-methylethylidene)-, (E,E)- Ci5Hz, O 218 933

17 14. 24 Neocurdione Ci15H2, 0, 236 915

18 14. 48 Tricyclo[ 5. 1. 0. 0(2,4) Joct-5-ene-5-propanoic acid, 3.3,8,8-tetramethyl- C15H22 02 234 761

RSI: Relative silimarity index
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Fig 2 Principal components analysis (PCA) score plots
of Rhizoma curcuma samples
1-6: Sichuan Rhizoma curcuma; 7-11: Guangxi Rhizoma

curcuma ; 12-15: Yunnan Rhizoma curcuma
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Fig 3 Principal components analysis (PCA)

loading plot of 18 common peaks
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Fig 4 Results of hierarchical cluster analysis (HCA)
from 15 batches of Rhizoma curcuma
1-6; Sichuan Rhizoma curcuma; 7-11: Guangxi Rhizoma

curcuma ; 12-15: Yunnan Rhizoma curcuma
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