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Supplementary Table SI1.

conventional solvents.

Peak areas of four ginsenosides extracted by five

Extracting
solvents
Water 100% Methanol ~ 70% Methanol ~ 100% Ethanol ~ 70% Ethanol

Peak area
(mAU%*s)
Ginsenoside Rg; 270.8 262.1 295.6 86.8 305.0
Ginsenoside Re 93.5 104.6 122.2 24.0 140.7
Ginsenoside Rf 31.1 74.4 84.4 25.8 86.1
Ginsenoside Rb; 185.4 162.0 217.7 28.7 190.8




Supplementary Table S2. Compounds identified from 70% ethanol extract.

. M-H]"
ID REt? ntion Identity Molecular Mo-lecule rrEeasurld Mass fragment
time formula weight
value
m/z m/z
1 2.96 Ginsenoside Re CagHg2013 946.5501 9455529  783.4919, 637.4390, 475.3834
2 2.96 Ginsenoside Rg: Ca2H72014 800.4922 799.4937  637.4390, 475.3841, 391.2740
3 3.19 Acetyl-Ginsenoside Rg: ~ Ca4H74015 842.5028 841.5056  637.4444, 475.3881, 179.0485, 161.0403
4 5.47 Ginsenoside Rf Ca2H72014 800.4922 799.4935  637.4383, 475.3896, 391.2953
5 6.90 Ginsenoside Rg Ca2H72013 784.4973 783.4999  637.4384, 475.3897, 391.2898
6 7.19 Ginsenoside Rbz Cs4Hg2023 1108.6029  1107.7627 945.5528, 783.4989, 621,4333, 459.3954
7 7.63 M-Ginsenoside Rb; Cs7H94026 1194.6033  1193.6381 1149.6182, 1107.6115, 945.5476, 783.4973, 621.4464
8 7.89 Ginsenoside Ro CagH76019 956.4981 955.4877  793.4426, 455.3723
9 7.98 Ginsenoside Rc Cs3HooO22 1078.5924 1077.6038 945.5514, 783.4944, 621.4468, 459.3778
10 8.46 M-Ginsenoside Rc CseH92025 1164.5928  1163.6204 1077.6021, 945.5532, 783.5054, 621.4446, 459.3960
11 8.78 Ginsenoside Rb; Cs3Hg0022 1078.5924  1077.7112 945.5515, 783.4916, 621.4460
12 9.04 Ginsenoside Rbs Cs3Hg00O22 1078.5924  1077.6298 945.5428, 783.4963, 621.4475
13 9.18 M-Ginsenoside Rb Cs6H92025 1164.5928  1163.6027 1077.5986, 945.5522, 783.4985, 621.4526, 459.3629
14 9.91 M-Ginsenoside Rbs CseH92025 1164.5928  1163.6047 1077.5974, 945.5388, 783.5089, 621.4965
15 10.04 Ginsenoside Rd CagHg201s 946.5501 9455544  783.4977,621.4473, 459.3713
16 10.26 M-Ginsenoside Rd Cs1Hg4021 1032.5505  1031.5574 945.5580, 783.4990, 621.4485, 459.3925




Supplementary Table S3. pH values of the prepared deep eutectic solvents.

Number Chemical composition pH values
1 Choline chloride: lactic acid 1:4 4
2 L-proline: lactic acid 1:4 4
3 Betaine: lactic acid 1:4 4
4 Betaine: urea 1:2 7
5 Choline chloride: urea 1:2 7
6 L-proline: D-(+)-maltose 2:1 7
7 Betaine: D-(+)-maltose 1:1 7
8 Choline chloride: D-(+)-maltose 2:1 7
9 Betaine: ethylene glycol 1:4 7
10 Betaine:1,4-butanediol 1:4 7
11 Choline chloride: 1,2-propanediol 1:4 7
12 Betaine:1,2-propanediol 1:4 7
13 Choline chloride: D-sorbitol 1:1 7
14 Glycerol: Choline chloride: D-sorbitol 1:0.5:0.5 7
15 Glycerol: Choline chloride: D-(+)-maltose 5:4:1 7
16 Glycerol: L-proline: D-(+)-maltose 5:4:1 7
17 Glycerol: Betaine: D-(+)-maltose 5:4:1 7
18 Glycerol: Choline chloride: D-(+)-glucose 5:4:1 7
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PPD Type
GinsenosideRb; R;=-Glc(2—1)-Glc R,=-Glc(6—1)-Glc
GinsenosideRb, R;=-Glc(2—1)-Glc R,=-Glc(6—1)-Ara(p)
Ginsenoside Rb;  R;=-Glc(2—1)-Glc R,=-Gle(6—1)-Xyl
Ginsenoside Rc R;=-Glc(2—1)-Glc R,=-Glc(6—1)- Ara(f)
Ginsenoside Rd R,=Glc(2—1)-Glc R,=-Glc

m-Ginsenoside Rb; R;=-Glc(2—1)-Glc-6-malonyl R,=-Glc(6—1)-Glc
m-Ginsenoside Rb, R;=-Glc(2—1)-Gle-6-malonyl R,=-Glc(6—1)- Ara(p)
m-Ginsenoside Rc  R;=-Glc(2—1)-Glc-6-malonyl R,=-Glc(6—1)- Ara(f)

,\\‘\\\\

Oleanolic Acid Type

Ginsenoside Ro R;=-Glc-UAO(2—1)-Glc R,=-Glc

Chikusetsusaponin Iva R;=-Glc-UAO R,=-Glc
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PPT Type

GinsenosideRg, R;=Glc R,=Glec
GinsenosideRe R;=Glc(2—1)-Rha R,=Glc
Ginsenoside Rf R;=-Glc(2—1)-Glc  R,=H

OH

Ocotillol type

Pseudoginsenoside F;; R=-Glc-(2—1)-Rha

Supplementary Figure. S1. Chemical structures of four types of ginsenosides.
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Supplementary Figure. S2. HPLC chromatograms of the reference solvents (1,

ginsenoside Rgi;2, ginsenoside Re;3, ginsenoside Rf; 4, ginsenoside Rby).
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Supplementary Figure. S3. The extraction efficiency of the reference solvents.
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Supplementary Figure. S4. UHPLC—Q-TOF-MS TIC of the 70% ethanol extract (1-
16 are ginsenoside Re, ginsenoside Rgi, Acetyl-ginsenoside Rgi, ginsenoside Rf,
ginsenoside Rgz, ginsenoside Rb1, M-ginsenoside Rby, ginsenoside Ro, ginsenoside Rc,
M-ginsenoside Rc, ginsenoside Rby, ginsenoside Rbz, M-ginsenoside Rb;, M-

ginsenoside Rbs, ginsenoside Rd and M-ginsenoside Rd).
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Supplementary Figure. S5. UHPLC-Q-TOF-MS TIC of mixed reference solution of

five ginsenosides.



200303 TV 0ESS 158 [1.087) Com [156:151] [M-H]

[M-H|
90,8047 4 5057

w3489
7840385

2 TOFMS ES. 20200303 TV DESS M1 [5595) Cm 3 2TOFMSES
ey i et

cetvl-2G: [M-Acetyl-Glu-H]
161.0a00 [M-Acetyl 2Glu-H] .

M Rha Glu T
.40

s cnems B . - -
i ( AJ 312 = a5 5050
TS s i, 250445 5536 name e
i B gy pgp  WeAm s | A sy : . A yes 510
e P ! " H - T T t
!mn 150 70 758 306 350 400 450 SOM S50 GO0 650 /0D iS0  KOM 65O Ss0n 650 e 150 08 IS0 308 360 480 450 500 G50GOS G50 TG0 JN0  #e0 060 906
: : Ginsenoside R;
Acetyl-Ginsenoside Rg, €2
20200303 TYDESS 396 (7.657) Cm (394300 M H] 2 TOF MS ES-
0.2 55T 10715038 B.45e5
20T THOESS 318 [1.316) Cm (36N} _M.Ccoomy 2 ToFMS ES-
- [M-Mal-GlH] g Y 500
C PEMALZGUT | a4 D
ol [ - . [M-Glu-H|
1730500 21,0882 100 :mn!}wnns'ﬁsnfﬁsm e 35531 g7 ssis | 9Lz s 143090 79,4485 assi0s  [I618020 1090 6034
R e M T S P " s, U e | | oo wssre
459383 S99 o | | ey 1 | WL
M-Ginsenoside Rb, AW 60 SIS0 G B0 M S0 B0 B0 S0 850 1000 1058 na0 TS0
202003031V DESS 396 [7657] Com (304:359) [125.5 1 . Ginsenoside Ro
o " Sra-, s o oo _— g
[M-Mal-2Glu-H] [M-Mal-H]|
MMalGluH] v [
E F . [M-Mal-3GIu-H] L o [MoH]
® .
#
. . M-Ginsenoside Rc
Ginsenoside Re [MLH] BT —— [MH —
e e e e e - e e
T [M.Xy12G10H]
[M-Xyl2Glu-HJ - H - MxXslaGuag  MXGH prxyy
G . [M-Xy1-3G10H] | IDEXyLGleH] \ i \ oo
\ \ MXFLH] [T T e e T s geg o L S e T T
b - s L
L s s T St W o s T e T T T TR i £
T T T e T
Ginsenoside Rb, [MMal-H] N —— Ginsenoside Rb, s
o Y 05 53 1907 o 3 / JR— s i v
" s g e | .
A [M-Mal-2Glu-HJ™“* -
1 2GIuH] P J | . M Mal Glu H]
[M-Mal3GIuH] Y [MMal-Glu-H] | e B M Mal 3GIn H]- haetans
" X v h [y e e M.H]
oy e | " senies | i 122594
abn e w0 se e g e om o we am o LT I E TR T ) @ s ww w0 @0 B0 de B oo W0 908 %8 AM0 10 105 1S4 1Bk 17 D0

M-Ginsenoside Rb, M-Ginsenoside Rb;
T T p— roruses.
Vs

[M-Mal-H|
e

o sos s
san
K | M Mal. Glu H )
. ! P
| DMalSGIH)  MMal2Ghl) e iy
Lt B g S I i aregian .. s msma
ETE TR T T T T

M.Ginsenoside Ra

Supplementary Figure. S6. Secondary mass spectrum of ginsenosides of the DES5
extract (A-K are Acetyl-ginsenoside Rgi, ginsenoside Rg., M-ginsenoside Rby,
ginsenoside Ro, ginsenoside Rc, M-ginsenoside Rc, ginsenoside Rbz, ginsenoside Rbg,

M-ginsenoside Rbz, M-ginsenoside Rbz and M-ginsenoside Rd).



