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TWO ANTHRAQUINONE COMPOUNDS FROM THE WHOLE PLANTS
OF HEDYOTIS CORYMBOSA

Abstract. Hedyotis corymbosa from the Rubiaceae family, widely distributed in tropical regions of Asia. Based on the
traditional uses, researchers provided substantial scientific evidence revealing the beneficial impact of this plant highlighting
its anticancer, hepatoprotective, antiulcer, antioxidant, anti-malarial, antibacterial and antifungal activities. This study aims
to screen and identify anthraguinone from the methanol extract of whole plant H. corymbosa. The Anthraquinone was further
fractionated and isolated using chromatographic techniques to obtain the purity of compounds. The anthraguinone structure
was determined using spectroscopic analysis especially the Nuclear Magnetic Resonance (NMR) and Mass Spectrum (MS).
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JIBA COEJHHEHHSA AHTPAXHHOHA U3 LEJBIX PACTEHHI HEDYOTIS CORYMBOSA

Annoraums. Hedyotis corymbosa n3 cemeiictsa MapeHOBEIX LLHPOKO PACHPOCTPAHEH B TPOIMYECKHMX PerHoHax A3nn.
OCHOBHIBAACE HA TPAAHUHOHHOM MCIOIB3IOBAHUM, HCCIEI0BATENN IPEIOCTABKIN CYILECTEE HHBIE HAYY HBIE JOKATATELCTBA,
packpbiBaioliie DIAroTBOPHOE BIMSHUE ITON0 PACTEHMS, 0JMePKUBAS €r0 IPOTHBOOIY XOJIEBYIO, FeNATONPOTeKTOPHY IO,
[POTHBOAIBEHHY IO, AHTHOKCHAAHTHYIO, [IPOTHEOMANAPHIHYIO, AHTHOAKTEPHAIEHYI0 H HPOTHBOI PUOKOBYID aKTHBHOCTL.
DTO MCCIEJOBAHHE HAIPABICHO HA CKPUHUHI M MACHTH(QHKALMI0 aHTPAXMHOHA M3 METAHOILHOIO JKCTPAKTA LENbHOIO
pacrenns A corymbosa. AHTPAXHHOH Okl JONOIMHUTENBHO (JPAKLUMOHHPOBAH M BBIIEIEH C HCHOIBI0BAHHEM XPOMATOIPA-
(pHHECKHX METOJOB [IUIsl [IOJYHEeHUs YHCTOTHE coeuHeHnit. CTpyKTypa aHTpaxuHOHA Obla Ol pejielieHa ¢ MOMOLILIO ClIek-
TPOCKO IHYECKOI0 aHalH3a, AAePHOI0 MAarHuTHOro pesonanca (AMP) u mace-cnexrpomerpun (MC).

Karouenbie caosa: Hedyotis corymbosa, anTpaxuHoH, AAepHbiil MarauTHbii pesonanc (AMP), mace-cnekrpomer-
pus (MC)

Oas umruposanus. JTean AmGap Capu. JIBa COeMHEHNA aHTPAXMHOHA W3 LeNbIX pacrennii Hedyotis corymbosa /
Hean Ambap Capun, Hypxastu Hypxastu / Bec. Haw. akaj. wapyk Benapyei Cep. xim. mapyk, — 2022, — T. 58, Ne 1. —
C. 68-72. https:/doi.org/10.29235/1561-8331-2022-58-1-68-72

Introduction. Hedyotis corymbosa is locally known as pearl grass and in Indonesia known as
Rumput mutiara is one of the species from Hedyotis (genus) famous in Traditional Chinese Medicine
(TCM). Pearl grass (Hedvotis corymbosa (L.) Lam) from the family Rubiaceae has been reported to
have some properties traditionally as an anti-inflammatory, anticancer, and several other diseases
[1]. Scientific studies on the chemistry of genus Hedyotis and showed that the genus contained iridoids,
flavonoids, anthraquinones, alkaloids, lignans, coumarins and triterpenes [2].

Anthraquinones is one of secondary metabolites that are produced by various plants and are applied
in a wide range of applications, for example, as coloring agents in the food and textile industries and as
therapeutic agents for various diseases [3]. They are derived from 9,10-anthracenedione. Addition
of hydroxyl (-OH), methyl (-Cs), carboxyl (-COOH), and methoxyl (-OCHs) groups to 9,10-anthracenedione
results in the formation of different anthraquinone derivatives, which possess a broad-spectrum of me-
dicinal properties [4].
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The group of anthraquinone compounds was used for multiple folk medicines like Senna species,
which are utilized in Ayurvedic system of medicines and Traditional Chinese Medicines for the manage-
ment of various infectious and non-infectious diseases [5]. Further, anthraquinone derivatives are also
reported for anti-viral property [6] anti- inflammatory efficacy [7] and as immune booster [8]. These
compounds that have been scientifically tested and proven to be Anthraquinone. The 2-hydroxy-1-
methoxyanthraquinone was reported that can be inhibited the protein tyrosine kinases v-src and pp60src
and the growth of Beap37 cell line (ICg, 65 pM) [9]. As part of our ongoing efforts to evaluate the bio-
pharmaceuticals against infectious diseases such as antiviral and antimicrobial activities of Hedvotis
corymbosa species that are in use in traditional medicine we have investigated Hedvotis corymbosa
(Pearl grass). Here in the very first phytochemical examination of its whole plants is presented. This
prompted us to conduct the present study, where we isolated and evaluated the bioactive constituents
based on their biological activities. This study aims to screen and identify Anthraquinone compounds
from the methanol extract of H. corymbosa whole plant using chromatographic techniques to obtain
pure compounds and evaluate the compound structure using spectroscopic analysis, especially the Nu-
clear Magnetic Resonance (NMR) and Mass Spectrometry (MS).

Results and Discussion. Our investigations commenced with the ethyl acetate layer was further
fractionated and isolated using chromatographic techniques to obtain pure compounds. The bioactive
compound’s structure was determined using spectroscopic analysis especially the Nuclear Magnetic
Resonance (NMR). The investigation of Anthraquinone from H. corymbosa resulted in the isolation
of two anthraquinones. The compounds were identified as 2-hydroxy-1-methoxyanthraquinones, 3-hydroxy-
1,2-dimethoxyanthraquinone.

1a 1b 1c

Scheme 1. Synthesis of 2- hydroxy-1- methoxyanthraguinone 1a, 'H and"*C NMR spectral data (1b, 1¢)

Compound 1 was isolated as yellow powder. EI-MS (Scheme 3) spectrum exhibited amolecular ion
peak at m/z 254 [M ]+ [10] correspond with molecular weight 254.241 [11].

The 'H NMR spectrum in Scheme 2a indicated two ortho-coupled aromatic protons at 6H 7.34 (1H,
d, 84 Hz, H-3) and 8.12 (1H. d, 8.4 Hz, H-4) of the first ring, which are characteristic signals of the an-
thraquinone type. Typical aromatic proton signals of the A2B2 substituted ring appeared at 6H 8.25 (2H,
m, H-5, H-8) and 7.75 (2H, m, H-6, H-7) of the second ring and an aromatic methoxy group signal at 6H
4.02. The compound | was identified as 2- hydroxy-1- methoxyanthraquinone by contrast of its spectral
data with data from [10].

The 13C NMR spectrum in scheme 2b indicated the two carbonyl carbons at 6C182.7 and 182.1 and
six aromatic quaternary carbons comprising one hydroxy-carbon at 6C 155.6; a carbon connected to
a methoxy group at 6C 146.6 [10].

The second anthraquinone compound was isolated as vellow solid with the melting point of 230—
232°C and the molecular formula is C,,H,,0; correspond with molecular ion peak at 284 [M]"[12]. The
'H NMR spectrum for compound 2 in Scheme 4 and Scheme 5a showed the proton signals of the me-
thoxy group at 5;; 3.83 and 3.86 for 1-OCH, and 2-OCH,. A set A,B coupled signals 5, 7.83 assigned to
H-5 and H-7, while 6, 8.08 assigned to H-6 and H-8. The BC NMR spectrum for compound 2 resolved
16 carbon signal, including 2 primary carbon, 5 tertiary carbon and 9 quaternary carbons, and the spec-
trum showed two conjugated ketones at 6 182.3 and 180.5 for C-9 and C-10 [13]. Compound 2 was iden-
tified as 3-hydroxy-1,2-dimethoxyanthraquinone [13].
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Scheme 2. 'H spectrum of compound 1 (400 MHz, CDCl,) 2a, 13C NMR spectrum of compound 1 (100 MHz, CDCl,) 2b
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Scheme 3. EI-MS spectrum of compound 1
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Scheme 4. Synthesis of 3-hydroxy-1,2-dimethoxyanthraquinone 4a, 'H and'*C NMR spectral data (4b, 4¢)
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Scheme 5. 'H spectrum of compound 2 (400 MHz, DMSO-d). 5a, B NMR spectrum of compound 2
(100 MHz, DMSO-d ). 5b
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Conclusion. The conclusion of this report that studied isolation and identification of anthraquinones
extracts from Hedyaotis corymbosa. Anthraquinones extracted from Hedyotis corymbosa identified im-
portant compounds which may be used to develop biopharmaceuticals against infectious diseases such

as antiviral and antimicrobial activities in future.

Acknowledgement. The authors would like to thank
to anonymous reviewers for their insightful suggestions and
careful reading of the manuscript and the director of Mu-
hammadiyah Research (RisetMu) Council for Higher Educa-
tion Research and Development of the Central Leadership
of Muhammadiyah. This research was supported by the Hi-
bah Riset Muhammadiyah Batch V with contract number:
0842.00/PMI/L3/C/2021.

BaaroaapnocTi. ABTOpPsl BeIpaKaT OIAI0JAPHOCTE
PeLeH3eHTAM 33 BHUMATEILHOE [POYTeHHE PYKOIUCH 1 co-
JepikarelbHele NPeAlIOKeHNs, a Takke Aupexropy Hecne-
nposareibekoro cosera Myxammanum (RisetMu) no ucene-
JoBaHuAM M paspadoTkam B o0nacTy Beiciuiero o0pajoBaHus
LenTpansioro pykosogerea Myxammanuu. Pabora seinon-
Hena npu noagepaxke Hibah Riset Muhammadiyah Batch V
nomep konrpakra: 0842.00/PMI/L3/C/2021.

References

1. Choudhury K. D., Choudhury M. D., Baruah M. Antibacterial activity of some plants belonging to the family rubiaceae:
a review. World Journal of Pharmacy and Pharmaceutical Sciences, 2012, vol. 1, no. 3, pp. 1179-1194.

2. Ahmad R., Shaari K., Lajis N. H,, Hamzah A. S., Ismail N. H., Kitajima M. Anthraquinones from Hedyotis capitellata.
Phytochemistry, 2005, vol. 66, no. 10, pp. 1141-1147. https://doi.org/10.1016/j.phytochem.2005.02.023

3. Tikhomirov A, Shtil A,, Shchekotikhin A. Advances In the Discovery of Anthraguinone-Based Anticancer Agents.
Recent Patents on Anti-Cancer Drug Discovery, 2017, vol. 13, no. 2, pp. 159-183. https:/doi.org/10.2174/157489 281366617120

6123114

4. Zvarych V., Stasevych M., Lunin V., Deniz N. G., Sayil C., Ozyurek M., Guclu K., Vovk M., Novikov V. Synthesis and
investigation of antioxidant activity of the dithiocarbamate derivatives of 9, 10-anthracenedione. Monatshefte Fur Chemie,
2016, vol. 147, no. 12, pp. 2093-2101. hitps://doi.org/10.1007/500706-016-1839-y

5. Parveen 5., Shahzad A. A Review on In vitro Culture of Cassia alata Linn. (Senna alata) : Analysis of Metabolites and
Biological Activities. Journal of Functional and Environmental Botany, 2015, vol. 5, no. 2, pp. 78, https:/doi.org/10.5958/2231-

1750.2015.00016.5

6. Parvez M. K., Al-Dosari M. §., Alam P.,, Rehman M. T,, Alajmi M. F,, Algahtani A. S. The anti-hepatitis B virus ther-
apeutic potential of anthraquinones derived from Aloe vera. Phytotherapy Research, 2019, vol. 33, no. 11, pp. 2960-2970.

https://doi.org/10.1002/pir.6471

T.HuY., Huang W, Luo Y., Xiang L., Wu, J., Zhang Y., Zeng Y., Xu C., Meng X., Wang P. Assessment of the anti-inflam-
matory effects of three rthubarb anthraguinones in LPS-Stimulated RAW264.7 macrophages using a pharmacodynamic model
and evaluation of the structure-activity relationships. Jowrnal of Ethnopharmacelogy, 2021, vol. 273, https:/doi.org/10.1016/].

jep.2021.114027

8. Khanal P., Patil B. M., Chand J., Naaz Y. Anthraguinone Derivatives as an Immune Booster and their Therapeutic
Option Against COVID-19. Natural Products and Bioprospecting, 2020, vol. 10, no. 5, pp. 325-335. https:/doi.org/10.1007/

s13659-020-00260-2

9. Liu Z. M,, Jiao Y. Q. 2-Hydroxy-1-methoxyanthraquinone monohydrate. dcta Crystallographica Section E: Structure
Reports Online, 2009, vol. 65, no. 7, pp. 1653, https://doi.org/10.1107/S1600536809021254

10. Tam K. T., Nguyen T. H. A., Nguyen V. T., Dao D. T, Tran D.Q., Nguyen T. T., Nguyen C. B., Trinh T. T., Tran V. 8.
Chemical constituents of Hedyotis pinifolla wall. collected in Thua Thien Hue. Vietham Journal of Science and Technology,

2018, vol. 56, no. 4, pp. 446-457.

11. Wu L., Wang G., Shen T, Qiang Q., Xue Q., Chen M., Zhang J., Luo Y., Hong Y. M., Chuan L. S., Hu W. Chemical
constituents of leaves of Mahonia bealei. Chemistry of Natural Compounds, 2018, vol. 54, no. 1, pp. 210-212. hitps:/doi.

org/10.1007/510600-018-2302-6

12. Sari D. A., Harijono H., Chang C.-I. Evaluation of antibacterial activities from major bioactive constituents of the
whole plant of Hedyotis corymbosa. ddvances in Food Science, Sustainable Agriculture and Agroindustrial Engineering,
2019, vol. 2, no. 2, pp. 39-42. hitps:/doi.org/10.21776/ub.afssaae.2019.002.02.1

Information about the authors

Desy Ambar Sari — M. Sc. Faculty of Biotechnology on
National Pingtung University of Science and Technology
(NPUST), Brawijaya University; Lecturer. Faculty of Agri-
culture, Universitas Muhammadiyah Mataram, Indonesia.
E-mail: desyambars{@gmail.com

Nurhayati Nurhayati — Ph. D. Gadjah Mada University;
Lecturer. Faculty of Agriculture, Universitas Muhamma-
diyah Mataram, Indonesia. E-mail: nurhayati faperta.ummat(@
gmail.com

Hndopmanusa 0d aBTopax

Hesu Ambap Capu — maruerp Hayk. @akynsrer Guo-
TexHouoruyn HaunoHaneHoro yHHBEpCHTETa HAYKHM M TEX-
Honoruit [Munayn (NPUST), Yausepeurer Bpasnkas; npe-
nojagaress. DakynbreT cenbekoro xodsiicrea, Yuusepeurer
Myxammagun Marapam, Mugonesus. E-mail: desyambars(@
gmail.com

Hypxasmu Hypxasmu — nokrop dunocodun. Yausep-
curer Tagxa Mana; npenojasareis. Makyisrer cellbekoro
xoagiicTea, Yuupepeurer Myxammanun Marapam, Hugone-
3us. E-mail: nurhayati.faperta.ummat(@gmail.com




Antraquinone

ORIGINALITY REPORT

10, 10, O O

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
vestichem.belnauka.by
1 %
Internet Source 0

Exclude quotes On Exclude matches <10%

Exclude bibliography On



