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ANALYSIS OF HIGH QUALITY AGARWOOD OIL CHEMICAL COMPOUNDS BY MEANS OF SPME/GC-MS AND Z-SCORE TECHNIQUE
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Abstract

Currently, the grading of the agarwood oil to the high and low quality is done using manually such as human trained grader. It was performed based on the agarwood oil physical properties such as human experience and perception and the oil colour, odor and long lasting aroma. Several researchers found that chemical profiles of the oil should be utilized to overcome the problem facing by manual techniques i.e. human nose cannot tolerate with the many oils at the same time, so that accurate result can be obtained in grading the agarwood oil. The analysis involved of SPME/GC-MS and Z-score techniques have been proposed in this study to analyze the chemical compounds especially from the high quality samples of agarwood oil (Aquilariamalaccensis) from Malaysia. Two SPME fibers were used such as divinylbenzene-carboxen-polydimethylsiloxane (DVB-CAR-PDMS) and polydimethylsiloxane (PDMS) in extracting the oils’ compound under three different sampling temperature conditions such as 40˚C, 60˚C and 80˚C. The chemical compounds extracted by SPME/GC-MS were analyzed.  The chemical compounds as identified by Z-score as significant compounds were discussed before the conclusion is made. It was found that 10-epi-ϒ-eudesmol, aromadendrane, β-agarofuran, α-agarofuran and ϒ-eudesmol were highlighted as significant for high quality agarwood oil and can be used as a marker compounds in classifying the agarwood oil.

Keywords: agarwood oil, chemical compounds, high quality, Z-score, solid phase micro-extraction (SPME) and gas chromatography-mass spectrometry (GC-MS)
References
1. R. Naef. (2011). The volatile and semi-volatile constituents of agarwood, the infected heartwood of Aquilaria species: a review, Flavour and Fragrance Journal 26: 73-87.

2. M. A. NorAzah, J. A. Majid, J. Mailina, A. A. Said, S. S. Husni, H. N. Hasnida, M. A. M. N. M. Arip, & Y. S. Chang (2009), Profiles of selected supreme Agarwood oils from Malaysia," Herbal Globalisation: A New Paradigm for Malaysian Herbal Industry (MAPS 2008) 393-398.

3. W. Hidayat, A. Y. M. Shakaff, M. N. Ahmad, & A. H. Adom, (2010). Classification of Agarwood Oil Using an Electronic Nose, Sensors, 10: 4675-468.

4. M. S. Najib, N. A. M. Ali, M. N. M. Arip, A. M. Jalil, & M. N. Taib, (2010). Classification of Agarwood region using ANN," IEEE Control and System Graduate Research Colloquium (ICSGRC 2011): 7-13.

5. M. S. Najib, N. A. M. Ali, M. N. M. Arip, A. M. Jalil, M. N. Taib, & N. Kasuan. Classification of Malaysian and Indonesian  Agarwood using k-NN, IEEE Control and System Graduate Research Colloquium (ICSGRC 2011).

6. M. S. Najib, M. N. Taib, N. A. M. Ali, M. N. M. Arip, & A. M. Jalil, (2011). Classification of Agarwood Grades using ANN, International Conference on Electrical, Control and Computer Engineering 2011.

7. N. A. B. Sidik, (2008). Comparison of Gaharu (Aquilaria Malaccensis) Essential Oil Composition Between Each Country, Bachelor of Chemical Engineering, Faculty of Chemical Engineering and Natural Resources, University Malaysia Pahang.

8. Nor Azah M.A, Chang Y.S., Mailina J., Abu Said A , Abd. Majid J. Saidatul Husni S., Nor Hasnida H. and Nik Yasmin Y. (2008). Comparison of Chemical Profiles of Selected Gaharu Oils from Peninsular Malaysia, The Malaysian Journal of Analytical Sciences 12: 338 - 340.

9. M. Ishihara, T. Tsuneya, & K. Uneyama (1993). Components of the agarwood smoke on heating, Journal of Essential Oil Research  5: 419-423.

10. A. K. Pravina, (2008). Application of solid phase microextraction in gaharu essential oil analysis, Bachelor of Chemical Engineering, Faculty of Chemical Engineering and Natural Resources, Univerisiti Malaysia Pahang (UMP), Pahang.

11. M. Ishihara, T. Tsuneya, & K. Uneyama, (1993). Fragrant sesquiterpenes from agarwood, Phytochemistry 33: 1147-1155.

12. T. Nakanishi, E. Yamagata, K. Yoneda, & T. Nagashima, (1984). Three fragrant sesquiterpenes of agarwood, Phytochemistry 23: 2066-2067.

13. R. W. Thatcher, C. J. Biver, & D. M. North, (2004). Z-Score EEG Biofeedback: Technical Foundations, Applied Neurosciences Inc.

14. T. C. Brown, T. C. Daniel, & R. M. Forest, (1990). Scaling of ratings: concepts and methods 293: USDA Forest Service, Rocky Mountain Forest and Range Experiment Station.

15. M. Ishihara, T. Tsuneya, & K. Uneyama, (1991). Guaiane sesquiterpenes from agarwood, Phytochemistry, 30 3343-3347.

16. J. Rohloff, (1999), Monoterpene composition of essential oil from peppermint (Mentha× piperita L.) with regard to leaf position using solid-phase microextraction and gas chromatography/mass spectrometry analysis, Journal of Agricultural and Food Chemistry 47: 3782-3786.

17. P. Pripdeevech, W. Khummueng, & S. K. Park, (2011). Identification of Odor-active Components of Agarwood Essential Oils from Thailand by Solid Phase Microextraction-GC/MS and GC-O, Journal of Essential Oil Research, 23:  46-53.

18. S. N. Tajuddin & M. M. Yusoff, (2010), Chemical Composition of Volatile Oils of Aquilaria malaccensis (Thymeleaceae) from Malaysia, Natural Product Communications 5: 1965-1968.

19. S. N. Tajuddin, (2011). Resolution of complex sesquiterpene mixture in Aqualaria malaccensis (Gaharu) volatile oils using gas chromatography methods," PhD, Faculty of Industry and Science Technology (FIST), Universiti Malaysia Pahang.

20. P. Masango, (2005). Cleaner production of essential oils by steam distillation, Journal of Cleaner Production 13: 833-839.

