SUPPLEMENTARY MATERIAL
In vitro study on a-amylase inhibitory and a-glucosidase of a new

stigmastane-type steroid saponin from the leaves of Vernonia amygdalina

Hoang Le Tuan Anh*®?, Le Ba Vinh®®!, Le Thi Lien®?, Pham Viet Cuong®*, Masayoshi
Arai®, Tran Phuong Ha?, Ton That Huu Dat?, Le Canh Viet Cuong?, Young Ho Kim®”

&Mientrung Institute for Scientific Research, Vietnam Academy of Science and Technology,
321 Huynh Thuc Khang, Hue city, Thua Thien Hue, Vietnam.

bGraduate University of Science and Technology, Vietnam Academy of Science and
Technology (VAST), Cau Giay, Hanoi, Vietnam.

‘Research Center for Drug Discovery, Graduate School of Pharmaceutical Sciences, Osaka
University, Osaka 565-0871, Japan.

dCollege of Pharmacy, Chungnam National University, Daejeon 34134, Republic of Korea.
®Institute of Marine Biochemistry, Vietnam Academy of Science and Technology, Hanoi,

Vietnam.

* To whom correspondence should be addressed:

Young Ho Kim, PhD/Professor

Email: yhk@cnu.ac.kr

Pham Viet Cuong, PhD/Assoc. Professor

Email: cuongwg@yahoo.com

Abstract

Using various chromatographic separations, four compounds, including one new steroid
saponin named vernoamyoside E (1), were isolated from the leaves of the Vietnamese
medicinal plant Vernonia amygdalina Delile (Asteraceae). Their structures were established
by spectroscopic methods such as 1D- and 2D-NMR, HR-ESI-MS, and HPLC analysis. The
inhibitory activities against a-glucosidase and a-amylase of the isolated compounds from V.
amygdalina were reported for the first time. The results indicated that compound 1

significantly inhibited both against a-amylase and a-glucosidase activity.

Keywords: Vernonia amygdalina, Asteraceae, vernomyoside E, a-amylase inhibitory, a-

glucosidase inhibitor
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Acid hydrolysis and sugar identification

Compounds 1 (2.3 mg) were dissolved in 3 mL of 10% HCI 1M-dioxan (1:1, v/v) and then
heated at 60 °C for 2 h. After the solvent was removed in vacuo, the residue was partitioned
successively with CH2Cl> and H2O to give the aglycon and the sugar, respectively. The
aqueous phase was concentrated to provide a residue. After drying, the residue was dissolved
in anhydrous pyridine (100 pL) and then mixed with a pyridine solution of 0.1 M L-cysteine
methyl ester hydrochloride (100 pL). After warming at 60°C for 1 h, phenyl isothiocyanate
solution was added, and the reaction solution was maintained at 60°C for 1 h. The reaction
mixture was evaporated in vacuo to give a dried product. Using column (Phenomenex: 4.6
mmx250 mm, 5um) with a mobile phase MeCN/water (30:70, flow rate of 1 ml/min),
detected at the UV 250 nm, analysis of the standard D-glucose and L-glucose was performed
under the same experimental conditions. The retention time of derivatized sugar was found to
be 27.7 min compared with the retention time of standard persilylated D-glucose of 27.7 min,
and L-glucose of 28.2.

Assay for a-amylase inhibition

The porcine pancreas a-amylase (A3176, Sigma-Aldrich) enzyme inhibitory activity was
carried out according to the standard method with minor modification by Luyen et al. with
slight modifications (Luyen et al. 2019). The substrate was prepared by boiling
100 mg potato starch in 5 mL phosphate buffer (pH 7.0) for 5min, then cooling to room
temperature. The sample (2 mL dissolved in DMSO) and substrate (50 mL) were mixed in
30 mL of 0.1 M phosphate buffer (pH 7.0). After 5 min pre-incubation, 5 mg/mL a-amylase
solution (20 mL) was added and the solution was incubated at 37 °C for 15 min. The reaction
was stopped by adding 50 mL 1 M HCI, and then 50 mL iodine solution was added. The
absorbance was measured at 650 nm by a microplate reader. Acarbose was used as a positive
control.

The inhibitory activity was calculated by the following equation: a-amylase inhibitory
activity (%)= (1—A/Ao) x 100, where A is the absorbance of the sample and Ao is the
absorbance of the blank, respectively. ICso value was calculated by GraphPad Prism.

Assay for a-glucosidase inhibition

The yeast a-glucosidase (G0660, Sigma-Aldrich) inhibition assay was performed using the
substrate p-nitrophenyl-a-D-glucopyranoside (Luyen et al. 2019). Briefly, samples and
acarbose were prepared by dissolving at 2 mg/mL (with extracts) or 0.8 mM (with pure
compounds) in DMSO and 0.5 U/mL a-glucosidase (40 mL) were mixed in 120 mL of 0.1 M
phosphate buffer (pH 6.8). After 5min pre-incubation, 5 mM p-nitrophenyl-o-D-
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glucopyranoside solution (40 mL) was added and the solution was incubated at 37 °C for
30 min. Pipette the following reagents into 96 wells plate. Each concentration of samples was
carried out in triplicate. The absorbance of released 4-nitrophenol was measured at 405 nm by
using a microplate reader (Xmark, Biorad, USA). Acarbose was used as the positive control.

The inhibitory activity was calculated by the following equation: a-glucosidase inhibitory
activity (%) =(1—A/Ao) x 100, where A is the absorbance of the sample and Aois the

absorbance of the blank, respectively. ICso value was calculated by GraphPad Prism.
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Figure S1. 'H NMR spectrum (MeOD-ds, 500 MHz) of compound (1)
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Figure S2. 3C NMR spectrum (MeOD-d4, 125 MHz) of compound (1)
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Figure S4. HSQC spectrum ex-1 (MeOD-ds, 500 MHz) of compound (1)
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Figure S5. HSQC spectrum ex-2 (MeOD-d4, 500 MHz) of compound (1)
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Figure S6. HSQC spectrum ex-3 (MeOD-ds, 500 MHz) of compound (1)
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Figure S7. HMBC spectrum (MeOD-ds, 500 MHz) of compound (1)
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Figure S8. NOESY spectrum (MeOD-ds, 500 MHz) of compound (1)
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Figure S9. HR ESI MS of compound (1)
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Figure S10. HPLC of compound (1) from acid hydrolysis
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Figure S12. 3C NMR spectrum (MeOD-ds, 125 MHz) of compound (2)
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Figure S13. HSQC spectrum (MeOD-ds, 500 MHz) of compound (2)
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Figure S14. HMBC spectrum (MeOD-d4, 500 MHz) of compound (2)
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Figure S15. 'H NMR spectrum (MeOD-ds, 500 MHz) of compound (3)
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Figure S17. HSQC spectrum (MeOD-ds, 500 MHz) of compound (3)
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Figure S19. 'H NMR spectrum (MeOD-ds, 500 MHz) of compound (4)
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Figure S20. 3C NMR spectrum (MeOD-d4, 125 MHz) of compound (4)
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Figure S21. HSQC spectrum (MeOD-ds, 500 MHz) of compound (4)
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Figure S22. HMBC spectrum (MeOD-ds4, 500 MHz) of compound (4)
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