@ Journal of the Korean Magnetic Resonance Society 2019, 23, 93-97

DOI 10.6564/JKMRS.2019.23.4.093

Identification of tH-NMR characteristics for black ginger specimens from
different places of origin
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Abstract Black ginger (Kaempferia parviflora) is a
short-lived ginger plant with dark purple colored root
and is known to be effective in treating diabetes and
obesity. To find out the difference in the
characteristics of the black ginger according to the
variety of production, 1D proton NMR experiments
were performed on 4 types of black gingers from
different regions. The NMR spectra of all black ginger
showed the characteristic peaks of the polymethoxy
flavone compounds, and the chemical shifts and
intensity of peaks showed slight differences depending
of the type of black ginger implying the difference in
molecular environment. These initial NMR
experiments can be applied to the identification of the
diversity of black ginger in physiological function
according to the climate of regions using SNIF-NMR
(Site-specific Natural Isotope Fractionation studied by
NMR).
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1D 'H-NMR of Black Gingers
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Figure 1. Structure of 3,5,6,7-tetramethoxy-2-phenyl- 4H-

chromen-4-one (A) and predicted 1D 'H NMR spectrum

(B) from Mestrelab MNova NMR.
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Figure 2. 1D '"H NMR spectra of 4 types of black ginger. (A) Korean black ginger 1, (B) Korean black ginger
2, (C) Jeju black ginger, (D) Thai black ginger.
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S—Adenosyl—-L—Methionine (SAM) 7} F=
methoxy ZH87|5 T9l3tt}(Figure 3).
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Figure 3. Biosynthesis of SAM. Sulfur of methionine
attacks the carbon attached to the adenine phosphate
group to form SAM.
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Figure 4. Mechanism for transferring methyl groups
to hydroxyl groups by coenzyme SAM.

e 2

Methyl transferase°]A SAM®] methyl
groupe A wje] HAFES  #eHd,
e ede wmxet WEr]7F polymethoxy
flavone® HZF HYE  ZAE7]e  AHE

AYstE a<lol d Zo|th(Figure 4). 71%
W3l & FH Ao 7EE AR E A 9
HEled  olunate] oz FAZ
AAE FolmF methoxy 87| SNIF-—
NMR 54 dgom Agsivha % 5 9w

w3k, S| EA3E polymethoxy
flavone?] t©E& #&£7]5 SNIF-NMR9]
gg357] g E SAAY  polymethoxy
flavoneo] t©3F biosynthesis o] o3k
F7HAQL ARV Had ot

g

SAZ = o8 7HA sgtEe]l QleEd 1
Zo|A polymethoxy flavone ©| FQ73t

slatEw AztEch 1D 'H- NMR A2 th&
HakA o] ZAg7Fol  EA Al 3}sto]Egke
NMR peak & #&3}o] SNIF-NMR 4]
g9 9 The S HolFslh

This research was supported by Basic Science Research Program through the National Research Foundation of
Korea (NRF) funded by the Ministry of Education, Science and Technology (NRF-2017R1D1A1B03030723).
This study also partly supported by the GRRC program of Gyeonggi province (GRRC-CHA2017-A01, Discovery
and Analysis of Regional Specialized Resources and Operation of Regional Research Service Center).

References

1. K. Toda, S. Hitoe, S. Takeda, and H. Shimoda, Heliyon 2, €00115 (2016)

2. Y. Ban, M. Baik, Y. Hahm, H. Kim, and B. Kim, Food Eng. Prog. 14, 112 (2010)

3. K. Youn, J. Lee, C.-T. Ho, and M. Jun, J. Funct. Foods 20, 567 (2016)

4. K. Toda, S. Takeda, S. Hitoe, S. Nakamura, H. Matsuda, and H. Shimoda, J. Nat. Med. 70, 163 (2016)
5.

M. L. Martin and G. J. Martin, Deuterium NMR in the study of site-specific natural isotope fractionation

(SNIF-NMR), in “Deuterium and shift calculation”, Springer, 1990



Hyeok Kwon et al. / J. Kor. Magn. Reson. Soc., Vol. 23, No. 4, 2019 | 97

6. N. Ogrinc, L. J. Kosir, M. Kocjanci¢, and J. Kidri¢, J. Agr. Food Chem. 49, 1432 (2001)

7. L. J. Kosir, M. Kocjanéi¢, N. Ogrinc, and J. Kidri¢, J. Analytica. Chimica. Acta 429, 195 (2001)
8. J.-M. Ha, Y. M. Woo, and A. Kim, J. Kor. Magn. Reson. Soc. 22, 82 (2018)

9. T. Sugiki and Y.-H. Lee, J. Kor: Magn. Reson. Soc. 22,76 (2018)

10. R. Sultana, R. Hossain, A. Miah, and A. Islam, Orient. J. Chem. 22, 77 (2006)



