(Ol foods MoPy

Article

Wasabi (Eutrema japonicum) Reduces Obesity and Blood
Pressure in Diet-Induced Metabolic Syndrome in Rats

Fernanda Santos Thomaz ', Yuen P. Tan ?, Craig M. Williams ?, Leigh C. Ward *, Simon Worrall *
and Sunil K. Panchal 234*

1 School of Chemistry and Molecular Biosciences, The University of Queensland, Brisbane,

QLD 4072, Australia

Functional Foods Research Group, University of Southern Queensland, Toowoomba, QLD 4350, Australia
School of Science, Western Sydney University, Richmond, NSW 2753, Australia

Global Centre for Land-Based Innovation, Western Sydney University, Richmond, NSW 2753, Australia
Correspondence: s.panchal@westernsydney.edu.au; Tel.: +61-2-4570-1932

¥ A w N

Supplementary Information

Citation: Thomaz, F.S.; Tan, Y.P,;

Williams, C.M.; Ward, L.C.; Worrall,

S.; Panchal, S.K. Wasabi (Eutrema

japonicum) Reduces Obesity and

Blood Pressure in Diet-Induced (B)
Metabolic Syndrome in Rats. Foods

2022, 11, 3435. https://doi.org/

10.3390/foods11213435

Academic Editor: Kyung-Jin Yeum

Received: 2 September 2022
Accepted: 26 October 2022
Published: 29 October 2022

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional

claims in published maps and institu-

tional affiliations.

Copyright: © 2022 by the authors. Li-
censee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and con-

ditions of the Creative Commons At Fjgyre §1. Plant sections of Australian hydroponic wasabi: (A) flower; (B) leaf; (C) stem; (D) pow-

tribution (CC BY) license (https://cre-  der; (E) Shima Wasabi - Northern Tasmania Farm.
ativecommons.org/licenses/by/4.0/).

Foods 2022, 11, 3435. https://doi.org/10.3390/foods11213435 www.mdpi.com/journal/foods



Foods 2022, 11, 3435 2 of 6

VWDL A, Wawelength=220 nm (FERNANDA\QUANO005.D)

mAU 2
. 7 &
. N A
160
150
140

1304
1204

1104

18 19 20 21 22 23 24 25 mif
VWD1 A, Wavelength=220 nm (FERNANDA\QUANO001.D)
mAU
1704
160
1504
1404
1304
1204
1104

18 19 20
VWD1 A, Waelength=220 nm (FERNANDA\QUAN0002.D)

1704 '

160
1504
1404
1304
120
1104

18 19 20
VWDL1 A, Waelength=220 nm (FERNANDA\QUANO003.D)

1704
1604
1504
1404
130
1204
1104

T T T T T T T T
18 19 20 21 22 23 24 25 mi

Figure S2. Expanded chromatograms of the analysis of 6-MSITC by ultra-high performance liquid
chromatography. (A) Chromatogram of 5 mg/mL standard 6-MSITC, (B) Secondary ether extracted
material, (C) Residual material after double ether extraction and (D) Primary 6-MSITC ether extrac-
tion.
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Figure S3. uHPLC MS comparison of synthetic 6-MSITC (orange line) and that extracted (blue line)
from E. japonicum. The pink line shows the fraction containing only residual material from wasabi
after the extraction, showing no detectable 6-MSITC.



Foods 2022, 11, 3435

3 of 6

Intensty, cps

4000

y=152.48x-60.38
3000

2500

2000
1500

1000 /
500 //

0 T T T T T ]
0 5 10 15 20 25 30

Concentration of 6-MSITC (mg/mL)

Peak area

Figure S4. Standard curve of 6-MSITC. Results presented by plotting peak areas into a standard
curve (r2>0.99).

Table S1. 6-MSITC concentration in hydroponic wasabi (E. japonicum) rhizome and stem blend pow-
der.

Sample name Concentration 6-MSITC (mg/mL)

Primary ether extracted material 5.26

Secondary ether extracted material 1.85

Residual material after double ether extraction None detected
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Figure S5. MS/MS spectra of Eutrema japonicum rhizome sample derived from n-hexane/diethyl
ether extraction.
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Table S2. Peak assignment identified the fragmentation pattern of 6-MSITC.

Formula Observed (m/z) Calculated (m/z)
CH3SO-(CH2)e-NCS (M+H) 206.0611 206.0673
CH3SO-(CHz2)s-CHz* 147.0815 147.0838
SCN-(CH2)s- CH2* 142.0646 142.0685
CH5SO-(CH2)+-(CHa)* 133.0659 133.0683
CN-(CHz)s-(CH)=(CH)* 108.0796 108.0808
NCS-(CH2)* 71.9895 71.9902

BT MO

Figure S6. 'H NMR comparison for authentic 6-MSITC (Top) and isolated 6-MSITC (bottom) from
E. japonicum recorded in CDCls.



Foods 2022, 11, 3435

5 of 6

D,O

= — O Lo Mot O
2 ar |
o e el B . g

I 4

/rn
-
w
(3]

n=——0

~7

—

11000

~10000

9000

8000

7000

~6000

5000

4000

3000

2000

1000

6
| 2345
A
¥y ey
] o -
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

55 5.0
f1 (ppm)

Figure S7. The 'H NMR spectra of 6-MSITC extracted from wasabi rhizome and stems.

Table S3. Tabulated 'H NMR data for 6-MSITC in D20 at 500 MHz.

Position O0'H (ppm), multiplicity

3.60, t

1.80, m
1.71, m
1.55, m
1.47, m
2,95, m
2.88, s
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Figure S8. 13C NMR of the isolated 6-MSITC recorded in D20 at 125 MHz.

Table S4. 3C NMR data for 6-MSITC in D20 at 125 MHz.

Position O1C (ppm), type

126.5, CH>-N
52.5, CH2
28.5, CH2
25.3, CH2
21.6, CH2
26.9, CH2
44.6, CH2
36.3, CHs-SO-
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