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The detailed flow chart of the study design focusing on extraction and isolation of
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phytochemicals from an ethanolic crude of the flowers of Hosta plantaginea as

follows:

| H. plantaginea flowers (16.5 kg) |

80% ethanol-water

Crude extract (6.6 kg)

|

Petroleum fraction

Too little polarity

(A, 363 g) fraction (B, 127 g) fraction (C, 804 g) (D, 5.27 kg)

l l

Ethyl acetate n-butyl alcohol Water residue

Too much polarity

not studied silica gel not studied

CH,Cly/MeOH

B1(8.0¢g) [ Bru32g | |BG(17.1g)‘
C 6

ODS silica gel
CH,0H/H,0

}

Our previous work (28 phytochemicals):

Fraction B23: 4-hydroxybenzoic acid

Fraction B24: naringnin

Fraction B26: plantanone D

Fraction B3: dihydrokaempferol

Fraction C: hostaflavanol A, hostaflavone A, hostaflavanone A, plantanones A-C,

B22

@og)

B24
(32g

B25
©39)

B26
(4.62)

B27
(15.2

B23
(94 2)

kaempferol-3-O-sophoroside-7-O-glucoside, kaempferol-3-O-sophoroside,

2

kaempferol, astragalin, kaempferol-7-0-f-D-glucopyranoside,

Comp. 4 Comp. 2
36mg 27.3 mg;

Comp 3 -
27mg Comp. 1
145.4mg

kaempferol-3,7-di-O-g-D-glucopyranoside, kaempferol-3-O-rutinoside-7-O-glucopyranoside,

kaempferol-3-Orutinoside, kaempferol-3-0-(25-glucosylrutinoside)-7-O-glucoside,

(18, 35)-1-methyl-1.2.3 4-tetrahydro--carboline-3-carboxylic acid,
(IR, 3S)-1-methyl-1,2.3 4-tetrahydro--carboline-3-carboxylic acid

anti-1-phenylpropane-1.2-diol-2-0-§-D-glucopyranoside, anti-1-phenylpropane-1,2-diol,
phenethyl-O-f-D-glucopyranoside, phenethanol-£-D-gentiobioside, phenethyl-O-rutinoside,

kaempferol-3-O--D-glucopyranosyl-(1—2)-[a-L-thamnopyranosyl-(1—6)]-f-D-glucopyranoside,

kaempferol-3-O-a-L-thamnopyranosyl-(1—6)-f-D-glucopyranosyl-(1—2)-f-D-glucopyranoside,

Based on this work (compounds 1-6) and previous studies, a total of 34

phytochemicals, including 21 flavonoids, 3 phenethyl alcohols, 4 phenylpropanoids, 3

alkaloids, and 3 benzoic acids were isolated from ethyl acetate and n-butanol fractions

that derived from an ethanolic extract of the flowers of H. plantaginea. The drawback

is that the fractions of petroleum ether and water residue were not studied due to their

polarities were too small and

too large, respectively.
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Fig. S1 The HR-ESI-MS of compound 1.
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Fig. S2 'TH NMR spectrum (600 MHz, in DMSO-ds) of 1.
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Fig. S3 BC NMR spectrum (150 MHz, in DMSO-dy) of 1.
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Fig. S7 'TH NMR spectrum (600 MHz, in DMSO-ds) of 2.
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Fig. S8 13C NMR spectrum (150 MHz, in DMSO-dg) of 2.
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Fig. S9 'H NMR spectrum (600 MHz, in DMSO-dg) of 3.
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Fig. S10 3C NMR spectrum (150 MHz, in DMSO-dg) of 3.
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Fig. S12 13C NMR spectrum (150 MHz, in DMSO-dy) of 4.
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S14 13BC NMR spectrum (150 MHz, in CDCl3) of 5.
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Fig. S15 'H NMR spectrum (600 MHz, in CDCl;) of 6.
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Fig. S16 13C NMR spectrum (150 MHz, in CDCI3) of 6.



The ethanolic crude extract of H. plantaginea flowers (labeled as YZH) using a
Shimadzu System (Kyoto, Japan), equipped with a LC-3AD solvent delivery system,
a SIL-30ACXR auto-sampler, a CTO-30AC column oven, a DGU-20A3 degasser and
a CBM-20A controller. Chromatographic separation was conducted on a Luna Omega
Cis (100 mmx 2.1 mm, 1.6 um) keeping at 35°C. Water (A) and acetonitrile (B) were
used as the mobile phase. The gradient elution with the flow rate of 0.3 mL/min was
performed as follows: 0-20 min 5%-20% B; 20-40 min 20%-65% B; 40-55 min 65%-
95% B; 55-60 min 95%-95% B; 60.1-65 min 5%-5% B. The sample inject volume
was 2 L.

UHPLC-Q-TOF-MS/MS detection was conducted on a Triple TOF™ 5600+
system with a Duo Spray source in both positive and negative electrospray ion mode
(AB SCIEX, Foster City, CA, USA). The MS analysis was carried out by the ESI
source in both positive- and negative-ion modes. The parameters were set as follows:
ion spray voltage, -5500 V; ion source temperature, 500°C; curtain gas, 40 psi;
nebulizer gas (GS1), 50 psi; heater gas (GS2), 50 psi; and decluster potential (DP), -
100 V. Mass ranges were set at 100-1500 Da for the TOF-MS scan and 100-1500 Da
for the TOF MS/MS experiments. In the IDA-MS/MS experiment, the collision
energy (CE) was set at 45 eV, and the collision energy spread (CES) was (%) 15 eV
for the UHPLC-Q-TOF-MS/MS detection. The most intensive five ions from each
TOF-MS scan were selected as MS/MS fragmentation. LC-MS/MS data were
analyzed using PeakView®1.2 software (AB SCIEX, Foster City, CA, USA).

By extracting ions at m/z 283.09758, 163.04007, 282.22357, 241.08300,
363.25299, and 391.28429 with mass window of 5 ppm, extracted ion chromatograms
of compounds 1-6 were created (Figs. S17-24).
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Fig. S17 UHPLC-Q-TOF-MS/MS of the crude extract of H. plantaginea flowers,

standards (1—6) and 1—4 in negative ion mode.
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B e et shew xCMamge Graph brocen siorosk  Window Help
BIA et - w44 BABEE

FEF R RN NMAL LIS S LY=1=1=] ]
254.1048502: 2830976 from hiv-VZH

38,937

Intensity

A
2 H [3 H 1 12 14 16 18 20 22 22 26 28 30

LEY=[=E=T ]

xcmansger HHCDIGGEG B 8@

& 10| ] T o P Eeractio | yigth  Frament Fowd At Erer | Ewpected KT Width Fownd At RIDelta KT %
2 t
8]

a @ [ em

o Thweshold | ooral
@) Mass (Do) Mass (Da)  (ppm) BT (min) (min) AT (min)  (min) Brror | Intensity | {atie oF | neensity

264, 104851 CITHIE0H 0 28410486 H

|

Sample] YZH-N.wiff (sample 1) =] control -

AELr 2 he- LY =l=1=1 ]
Spogtrum fron VAN wiff (sample 1) - hiw-¥ZH, Experiment 1, ~TOF US (50 - 1500) from 35.919 to 33.956 min

4000 283. 0074

Thr-MLe-aus i @QAEOSM

1]
(H-N. - h3vVZH, i = "2 (50 - 15 . 952 mi
fpectrun frgm VTN giff (samle 1) - hiiZh, Exveriment 3, ~T0F 452 (30 = 1500) from 35,932 min

AR Y]

283. 0033

3500 161.0198

3000

162.0276

Intensity
g2
2

1000 284.1004 134.0523

% Intensity (of 60G.0)

AR EREERE

135. 0040

N i .
7.5 5.0 160 £ Py charge, B

Fig. S18 UHPLC-Q-TOF-MS/MS of 1 in negative ion mode.

360 350




£ PeakView - [XIC Manager]
Bl e R Show NCNawge G e BoTook Wodow by
Bt tetl EV=1==1 ]

BAEL+-%Lw- wamdl BADEES

164.04734424: 163, 0401 from hiw-YZH
6.368

Intensity

10 12 14 16 18 20 2 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
Time, min
(EEEER
xemanager DUIGILIL & DE (<] P
Extractio & Threshold
- Adduc Width Fragsent Found At Exror Expected  RT Width  Found At RT Delta RT % 5 Control
it ot n il sos s a0 e (Do) Mass (@a) Yass (D) (we) BT Gmin) G@in) KT (min)  {min) Brrar | Imtonsitr | {ratio of | fotensity
16404734 CoB03 o [ v isoie oo Jesewer 03 e Pooem em 0 4 =
<f { | »
‘Sample; YZH-N.wiff (sampie 1) - Gontrol

AEL+ -She anm 0@ [=ET"] SSEL e mwA @ [=I=1"]
= trum from YZH-N.wiff (sample 1) - hjw-YZH, Experiment 1, ~TOF MS (50 - 1500) from 6.272 to 6.309 min + | Spectrun frog YZH-N. wiff (sample 1) - hjw-YZH, Experiment 2, -TOF MS'2 (30 - 1500) from 5.997 min
S BBRET Ty T PRecirsor: 185.0 Da (240
o000 163. 0400 1190436
500 503
5000 . a
o = -
4000 37
2 3800 g o
£ 3000 5 W%
Z 2 E40%
o 2o
= 93,0303
- 2 = "
1000 1640430 9L.0512| 117 o309 245-8864 160 ggrg
b b |
163.0 163.5 [C TR SR 1655 166.0 3 E] 0o 10 Mo g o 76 2z 20 20

Fig. S19 UHPLC-Q-TOF-MS/MS of 2 in negative ion mode.
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Fig. S20 UHPLC-Q-TOF-MS/MS of 3 in negative ion mode.
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Fig. S21 UHPLC-Q-TOF-MS/MS of 4 in negative ion mode.
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standards (1—6), 5 and 6 in positive ion mode.
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Fig. S23 UHPLC-Q-TOF-MS/MS of 5 in positive ion mode.
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Fig. S24 UHPLC-Q-TOF-MS/MS of 6 in positive ion mode.
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