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ABSTRACT

The metabolites of Clinacanthus nutans leaves extracts and their dependence on drying process were

systematically characterized using H nuclear magnetic resonance spectroscopy (NMR) multivariate data

analysis. Principal component analysis (PCA) and partial least square-discriminant analysis (PLS-DA) were

able to distinguish the leaves extracts obtained from different drying methods. The identified metabolites

were carbohydrates, amino acid, flavonoids and sulfur glucoside compounds. The major metabolites

responsible for the separation in PLS-DA loading plots were lupeol, cycloclinacosides, betulin, cerebrosides

and choline. The results showed that the combination of H NMR spectroscopy and multivariate data

analyses could act as an efficient technique to understand the C. nutans composition and its variation.

REFERENCES

Home > AIP Conference Proceedings > Volume 1784, Issue 1 > 10.1063/1.4966753

 NEXT  PREV

1

a,b a c

   

1

1

  PDF

http://oascentral.scitation.org/RealMedia/ads/click_lx.ads/aip.scitation.org/L17/828898723/Top/AIP/HA_AIP_APLP_728Leader_Top_12_5_16/Now_indexed_728x90.gif/614e76524d566e705a51634142723042?x
https://aip.scitation.org/action/showLogin?uri=%2Fdoi%2Fabs%2F10.1063%2F1.4966753
http://aip.scitation.org/
http://aip.scitation.org/journal/apc
http://aip.scitation.org/journal/apc
http://aip.scitation.org/toc/apc/current
http://aip.scitation.org/author/Hashim%2C+Noor+Haslinda+Noor
http://aip.scitation.org/author/Latip%2C+Jalifah
http://aip.scitation.org/author/Khatib%2C+Alfi
http://dx.doi.org/10.1063/1.4966753
http://aip.scitation.org/topic/4242
http://aip.scitation.org/topic/4527
http://aip.scitation.org/topic/4525
http://aip.scitation.org/topic/24
http://aip.scitation.org/topic/777
http://aip.scitation.org/
http://aip.scitation.org/journal/apc
http://aip.scitation.org/toc/apc/1784/1
http://aip.scitation.org/doi/abs/10.1063/1.4966754
http://aip.scitation.org/doi/abs/10.1063/1.4966752
http://aip.scitation.org/doi/abs/10.1063/1.4966753
http://aip.scitation.org/doi/pdf/10.1063/1.4966753


10/20/2017 Metabolite profiling of Clinacanthus nutans leaves extracts obtained from different drying methods by 1H NMR-based metabolomics: AIP Confe…

http://aip.scitation.org/doi/abs/10.1063/1.4966753 2/4

1.

S. Sakdarat, A. Shuyprom, C. Pientong, T. Ekalaksananan, and S. Thongchai, Bioorganic Med. Chem. 17, 1857

(2009). https://doi.org/10.1016/j.bmc.2009.01.059, Crossref, CAS

2.

P. Wanikiat, A. Panthong, P. Sujayanon, C. Yoosook, A.G. Rossi, and V. Reutrakul, J. Ethnopharmacol. 116, 234

(2008). https://doi.org/10.1016/j.jep.2007.11.035, Crossref

3.

C. Yoosook, Y. Panpisutchai, S. Chaichana, T. Santisuk, and V. Reutrakul, J. Ethnopharmacol. 67, 179 (1999). 

https://doi.org/10.1016/S0378-8741(99)00008-2, Crossref, CAS

4.

C. Kongkaew and N. Chaiyakunapruk, Complement. Ther. Med. 19, 47 (2011). 

https://doi.org/10.1016/j.ctim.2010.12.003, Crossref

5.

K.I. Teshima, T. Kaneko, K. Ohtani, R. Kasai, S. Lhieochaiphant, C. Picheansoonthon, and K. Yamasaki,

Phytochemistry 48, 831 (1998). https://doi.org/10.1016/S0031-9422(97)00956-4, Crossref, CAS

6.

K. Teshima, T. Kaneko, K. Ohtani, R. Kasai, S. Lhieochaiphant, C. Picheansoonthon, and K. Yamasaki, Nat.

Med. 51, 557 (1997). CAS

7.

H.K. Kim, Y.H. Choi, and R. Verpoorte, Nat. Protoc. 5, 536 (2010). https://doi.org/10.1038/nprot.2009.237, 

Crossref, CAS

8.

J.-E. Lee, B.-J. Lee, J.-O. Chung, H.-J. Shin, S.-J. Lee, C.-H. Lee, and Y.-S. Hong, Food Res. Int. 44, 597 (2011). 

https://doi.org/10.1016/j.foodres.2010.12.004, Crossref

9.

J. Kim, Y. Jung, B. Song, Y.-S. Bong, D.H. Ryu, K.-S. Lee, and G.-S. Hwang, Food Chem. 137, 68 (2013). 

https://doi.org/10.1016/j.foodchem.2012.10.012, Crossref, CAS

10
  PDF

https://doi.org/10.1016/j.bmc.2009.01.059
http://aip.scitation.org/servlet/linkout?suffix=c1/c1_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1016%2Fj.bmc.2009.01.059
http://aip.scitation.org/servlet/linkout?suffix=c1/c1_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BD1MXis1Cjt78%253D
https://doi.org/10.1016/j.jep.2007.11.035
http://aip.scitation.org/servlet/linkout?suffix=c2/c2_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1016%2Fj.jep.2007.11.035
https://doi.org/10.1016/S0378-8741(99)00008-2
http://aip.scitation.org/servlet/linkout?suffix=c3/c3_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1016%2FS0378-8741%2899%2900008-2
http://aip.scitation.org/servlet/linkout?suffix=c3/c3_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ASTN%3A280%3ADC%252BD3c%252FosVCjsg%253D%253D
https://doi.org/10.1016/j.ctim.2010.12.003
http://aip.scitation.org/servlet/linkout?suffix=c4/c4_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1016%2Fj.ctim.2010.12.003
https://doi.org/10.1016/S0031-9422(97)00956-4
http://aip.scitation.org/servlet/linkout?suffix=c5/c5_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1016%2FS0031-9422%2897%2900956-4
http://aip.scitation.org/servlet/linkout?suffix=c5/c5_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADyaK1cXksFGjsb0%253D
http://aip.scitation.org/servlet/linkout?suffix=c6/c6_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADyaK1cXhsFGqtb0%253D
https://doi.org/10.1038/nprot.2009.237
http://aip.scitation.org/servlet/linkout?suffix=c7/c7_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1038%2Fnprot.2009.237
http://aip.scitation.org/servlet/linkout?suffix=c7/c7_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BC3cXislOmsb4%253D
https://doi.org/10.1016/j.foodres.2010.12.004
http://aip.scitation.org/servlet/linkout?suffix=c8/c8_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1016%2Fj.foodres.2010.12.004
https://doi.org/10.1016/j.foodchem.2012.10.012
http://aip.scitation.org/servlet/linkout?suffix=c9/c9_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1016%2Fj.foodchem.2012.10.012
http://aip.scitation.org/servlet/linkout?suffix=c9/c9_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BC38XhslCku7vL
http://aip.scitation.org/doi/pdf/10.1063/1.4966753


10/20/2017 Metabolite profiling of Clinacanthus nutans leaves extracts obtained from different drying methods by 1H NMR-based metabolomics: AIP Confe…

http://aip.scitation.org/doi/abs/10.1063/1.4966753 3/4

10.

Y.H. Choi, H.K. Kim, Hazekamp, C. Erkelens, W. Lefeber, and R. Verpoorte, J. Nat. Prod. 67, 953 (2004). 

https://doi.org/10.1021/np049919c, Crossref, CAS

11.

Y. Jung, J. Lee, H.K. Kim, B.C. Moon, Y. Ji, D.H. Ryu, and G.-S. Hwang, Analyst 137, 5597 (2012). 

https://doi.org/10.1039/c2an35397k, Crossref, CAS

12.

J. Kang, M.-Y. Choi, S. Kang, H.N. Kwon, H. Wen, C.H. Lee, M. Park, S. Wiklund, H.J. Kim, S.W. Kwon, and S.

Park, J. Agric. Food Chem. 56, 11589 (2008). https://doi.org/10.1021/jf802088a, Crossref, CAS

13.

C. Xiao, H. Dai, H. Liu, Y. Wang, and H. Tang, J. Agric. Food Chem. 56, 10142 (2008). 

https://doi.org/10.1021/jf8016833, Crossref, CAS

14.

P. Tuntiwachwuttikul, Y. Pootaeng-On, P. Phansa, and W.C. Taylor, Chem. Pharm. Bull. 52, 27 (2004). 

https://doi.org/10.1248/cpb.52.27, Crossref, CAS

15.

P. Dampawan, C. Huntrakul, and V. Reutrakul, J. Sci. Soc. Thai. 3, 14 (1977). 

https://doi.org/10.2306/scienceasia1513-1874.1977.03.014, Crossref, CAS

Published by AIP Publishing.

Resources

AUTHOR

LIBRARIAN

ADVERTISER

General Information

  PDF

https://doi.org/10.1021/np049919c
http://aip.scitation.org/servlet/linkout?suffix=c10/c10_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1021%2Fnp049919c
http://aip.scitation.org/servlet/linkout?suffix=c10/c10_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BD2cXjs1Sjt7k%253D
https://doi.org/10.1039/c2an35397k
http://aip.scitation.org/servlet/linkout?suffix=c11/c11_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1039%2Fc2an35397k
http://aip.scitation.org/servlet/linkout?suffix=c11/c11_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BC38XhsF2rtrzF
https://doi.org/10.1021/jf802088a
http://aip.scitation.org/servlet/linkout?suffix=c12/c12_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1021%2Fjf802088a
http://aip.scitation.org/servlet/linkout?suffix=c12/c12_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BD1cXhsVyrt7vO
https://doi.org/10.1021/jf8016833
http://aip.scitation.org/servlet/linkout?suffix=c13/c13_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1021%2Fjf8016833
http://aip.scitation.org/servlet/linkout?suffix=c13/c13_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BD1cXhtFelt7fI
https://doi.org/10.1248/cpb.52.27
http://aip.scitation.org/servlet/linkout?suffix=c14/c14_1&dbid=16&doi=10.1063%2F1.4966753&key=10.1248%2Fcpb.52.27
http://aip.scitation.org/servlet/linkout?suffix=c14/c14_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADC%252BD2cXhsVCitLo%253D
https://doi.org/10.2306/scienceasia1513-1874.1977.03.014
http://aip.scitation.org/servlet/linkout?suffix=c15/c15_1&dbid=16&doi=10.1063%2F1.4966753&key=10.2306%2Fscienceasia1513-1874.1977.03.014
http://aip.scitation.org/servlet/linkout?suffix=c15/c15_1&dbid=32&doi=10.1063%2F1.4966753&key=1%3ACAS%3A528%3ADyaE1cXntFSk
https://publishing.aip.org/authors
https://publishing.aip.org/librarians
http://www.scitation.org/advertising
http://aip.scitation.org/doi/pdf/10.1063/1.4966753


10/20/2017 Metabolite profiling of Clinacanthus nutans leaves extracts obtained from different drying methods by 1H NMR-based metabolomics: AIP Confe…

http://aip.scitation.org/doi/abs/10.1063/1.4966753 4/4

ABOUT

CONTACT

HELP

PRIVACY POLICY

TERMS OF USE

FOLLOW AIP PUBLISHING:

    

Website © 2017 AIP Publishing LLC. Article copyright remains as specified within the article.

  PDF

http://www.scitation.org/about
http://www.scitation.org/contact
http://www.scitation.org/help
http://www.scitation.org/privacy
http://www.scitation.org/terms
http://www.scitation.org/
https://www.facebook.com/AIPPublishing/
https://twitter.com/AIP_Publishing
https://www.linkedin.com/company/10306347
http://aip.scitation.org/doi/pdf/10.1063/1.4966753

