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Abstract: This study was aimed at comprehensively analyzing the chemical components of the de-
cocted liquid obtained by honey-processing of Glycyrrhiza uralensis. using ultra-performance liquid
chromatography—quadrupole/time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS/MS) , and
exploring the changes and rules of its components in compatibility with compound prescriptions (Sini
Decoction and Pogejuxin Decoction). Based on the accurate mass, fragment ions, literature and net-
work database, 102 components were successfully identified in the decocted liquid of honey-process-
ing of Glycyrrhiza uralensis, including 52 flavonoids, 28 triterpenes and their saponins, 15 phenols,
6 coumarins, and 1 other compound. Among these compounds, triterpene saponins included 4 po-
tentially new compounds. Comparative analysis of the components of single-ingredient herbs, Sini
Decoction, and Pogejuxin Decoction revealed that compound formulations significantly reduce the
amounts of compounds, such as flavonoids, triterpene saponins, and phenolic compounds obtained
by honey-processing of Glycyrrhiza uralensis. The phenolic components are affected by the combina-
tion of Cornus officinalis and mineral herbs, decreasing the types of dissolved components. This
study provides better understanding of the chemical substance basis of roasted licorice and its com-
pounds, thus laying a foundation for subsequent quality research.
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Fig. 1 Total ion chromatograms of UPLC-Q-TOF-MS/MS for honey-processing of Glycyrrhiza uralensis

A: ESI', B: ESI; the serial number of the "Gly" peak of honey-processing of Glycyrrhiza uralensis is prefixed with "G"

G27 R=Glc A(1—2)Gle A- R =Glc  G28 R =Glc (1—=2)-Glec A(1—2)Gle A= G39 R=Gle A(12)Gle A-, R =Gle G42 R=Rha(1—2)-Cle(1—2)Gle A-
B2 S H B 48 =i e 4
Fig. 2 Four new triterpene saponin structures identified in honey-processing of Glycyrrhiza uralensis
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Table 1~ lon information of chemical components identified by UPLC-Q-TOF-MS/MS in samples of

honey-processing of Glycyrrhiza uralensis and its compound formulations

Peak 5 Measured  Calculated Error/ . Structure SNT- SNT
ty/min  Formula Compound Fragment ion(m/z) SNT PGJXT
D (m/z) (mlz) ppm type Cor -Kw
Gl 14.00 C.H, 0, 307.0928 307.0941 -4.29 Homoplerocar- 289.0784, 261.0879, Fls / / / /
pin 225.0637, 175.0849,
158.058 3
G2 15.38 CHO, 163.0388 163.0390 -0.95 Umbelliferone 145.0299, 121.0287, Cos / / / /
111.043 4, 107.048 9
G3 17.77 C,H,0, 623.1630 623.1618 2.04 Isorhamnetin 623.1664, 577.1631,  Fls N N N

512.784 1, 415.105 3,
295.063 1, 253.0509
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Peak
ID

L,/min

Formula
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(mlz)

Calculated
(mlz)

Error/
ppm

Compound

Fragment ion(m/z)

Structure

type

G4  24.30

G5 25.

G6 31.

G7 31.43

G8 32.92

G9 .23

G10 42.

G11 47.67

G12 48.04

G13 48.76

G14 48.82

G15 49.

G16 53.

G17 53.91

G18
G19

54.
57.

83
06

C,H

277730

015

C,H,,0

15771274

C,H,,0

277732714

C,H, 0

277730716

21772011

22772279

C,H,0,

157712

C,H,,0

2377247710

C,H, 0

267730713

G, H

22

H,,0

1577107

1677125

C, H

10778

C.H

277732

03
013

593.

195.

417.

257.

579.

609.

449.

475.

257.

459.

549.

417.

303.

285.

177.
582.

1526

065 0

1195

080 2

1730

147 4

108 2

1251

0810

1297

1623

1195

050 2

0759

054 5
2179

593.

195.

417.

257.

579.

609.

253.

475.

257.

459.

549.

417.

303.

285.

177.
582.

1512

065 2

1191

080 8

1719

146 1

050 6

1235

080 8

1297

161 4

1210

049 9

0758

054 6
218 1

2.31

Kaempferin or

its isomer

-0.93

Ferulic acid
Liquiritin

-0.23 2, 3-Dihy-
droisoliquiriti-

genin

Iquiritigenin-
7, 4'-digluco-
side

2.04 Rutin®

-1.00

Quercitrin’
Ononim

0.73

Isoliquiritigen-

m

6'-Acetyl-
liquiritinn
1.73 Licuraside or

Neolicuroside

-4.92

Neoisoliquiritin

0.56

s
Quercetin

0.54

Calycosin

-0.43
-0.59

Herniarin

Liquiritoside

575.
515.
485.
455.

1432,
1218,

557.1307,
503.1207,
1105, 473.109 4,
1000, 413.0887,
383.0775
177.0535, 165.069 6,
149.058 4, 134.0354,
117.0330
076 4, 255.0657,
0551, 161.0239,
148.016 6
239.0707, 211.0759,
197.0595, 183.0805,
165.070 3, 147.044 4,
137.0239, 119.0499
417.121'1, 399.1080,
323.097 3, 297.077 3,
255.0660, 161.0457,
135.003 4, 119.049 6
591.134 8, 483.1115,
463.089 8, 301.0358,
271.024 3, 255.0297,
178.998 0, 151.002 3
317.026 6, 287.0539,
259.0411, 231.1198,
165. 1105, 147.089 5
267.0659, 252.042 1,
223.0396, 208.0523,
195. 044 5
239.069 4, 211.0759,
183.080 5, 165.0703,
147.044 4, 137.0239,
119.0499
1217, 399.1100,
0663, 135.009 2,
119. 050 4
1200, 417.1208,
1092, 357.098 8,
0861, 297.0770,
0662, 135.0085,
119. 050 2
0771, 269.0820,
255.065 8, 225.054 6,
213.0550, 148.0157,
135.008 3, 119.0499
285.038 4, 274.047 2,
257.043 8, 247.058 8,
229.048 8, 201.054 3,
187.038 0, 153.0176,
137.023 1
270.0521, 253.0418,
242.0558, 225.0545,
213.054 4, 197.0595,
137.023 2
117.034 3, 106.041 8
454.3195, 433.1510,
367.1075, 283.096 1,
271.096 3

297.
213.

417.
255.

429.
399.
327.
255.

297.

Fls

Fls

Fls

Fls

Fls

Fls

Fls

Fls

Fls

Fls

Fls

Fls

Fls

Cos
Fls
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Peal ty/min  Formula ezl | Gl i Compound Fragment ion(m/z) Structure SNT S PGJXT
1D (mlz) (mlz) ppm type Cor —Kw
G20 61.82 C,H,0, 287.0915 287.0914 0.38 Licochalcone B 269.049 8, 254.026 4, Fls v NN
226.031 1, 213.0289,
197.059 3
G21 62.08 C,H,0, 371.1123 371.1125 -0.56 Neouralenol ~353.1009, 311.0506,  Fls / / / /
299.053 8, 255.0604,
217.065 3
G22 63.12 CH0, 269.0443 269.0445 -0.44 Coumestrol  241.0519, 225.0576,  Cos / / / /
213.053 1, 197.061 4,
169. 063 6
G23 63.36 C,H,0, 271.0967 271.0965 0.96 Medicarpin  253.0858, 239.0708,  Fls v / N
229.0856, 177.054 1,
162. 031 3
G24 65.60 C,H,0, 385.1282 385.1282 0.09 Uraleneorits 367.1164, 329.1380,  Fls v / / /
isomer 313.070 6, 285.0759,
243.063 8, 215.0715,
189. 090 0
G25 68.86 C,H,0, 485.3257 485.3262 -0.94 24-Hydroxyiso- 467.3150, 449.3038,  Trs v N N

glebrolide 421.309 4, 345.2600,
291.2099, 261.1482,
243.138 3, 233.1538,
215.142 4, 187.148 4

G26 68.93 C,H,0, 331.0814 331.0812 0.55 Quercetin-3, 316.0614, 301.0348,  Fls / / T
3'-dimethyle- 273.0392, 182.9924,
ther 154.996 3, 119.052 8
G27 69.27 C,H, 0, 955.4879 955.4852 4.16  Gly-1*  779.4554, 603.4239,  Trs N VoY
585.4130, 441.0356,
403.3352
G28 70.22 C,H,0, 967.4535 967.4533 0.20  Gly-2'  791.4190, 773.3928,  Trs Voo
615.387 4, 597.3978,
579.366 5, 527.2987,
453.3383, 407.3314,
389.320 4
G29 70.63 CyH,0,,1027.47421027.4745 ~0.27 Uralsaponins Y 881.4169, 851.4429,  Trs Voo

705.384 5, 657.399 3,
529.352 1, 511.3418,
451.3210, 405.3162
G30 70.64 C,H,0, 511.3417 511.3418 -0.22 3B-Acetyoxy- 493.3305, 451.3200, Trs N / / /
glabrolide or ~ 433.309 7, 405.3147,
Glycyrrolide I 387.304 3, 355.2261,
261.148 4, 233.153 3
G31 70.73 C,H,0, 983.4539 983.4493 4.60 Licoricesaponi 923.4344, 863.413 3, Trs N v o Y
A, 821.4003, 803.3915,
645.367 6, 627.355 1,
351.0552
G32 70.94 C,H,0, 371.1124 371.1125 -0.26 Uralenol orits 353.1009, 355.0910, Fls / / / /
isomer 325.1101, 311.0506,
299.053 8, 283.059 5,
271.060 4, 243.064 8,
153.018 3
269.081 1 269.0808 0.83 Formononetin 254.0579, 237.055 3, Fls N N NN
226.0627, 213.091 3,
197.0600, 181.0646,
118.041 8
G34 71.58 C,H,0, 511.3419 511.3418 0.23 3B-Acetyoxy- 493.3305, 451.3200,  Trs / vy
glabrolide or ~ 441.7839, 433.3097,
Glycyrrolide I 405.314 7, 387.304 3,
355.226 1, 261.148 4,
233.1533, 217.158 1

G33 71.19 C

167712774
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Error/
ppm

Peak
ID

Calculated
(mlz)

Struct SNT-
Fragment ion(m/z) R

type

Measured

SNT
PGJXT
(m/z) J

ty/min  Formula Compound K

G35 71.59

G36

G37

G38

G39

G40

G41

G42

G43

G44

G45

G46

G47

G48

71.

72.

72.

72.

73.

73.

73.

74.

74.

74.

74.

75.

75.

79

08

21

23

81

00

44

C,H

32 4806

c,H.,O

44164 18

C,,H,,0

3011444

C,H, O

167716 "4

C,H,,0

487774720

C,H,0

32774874

C,.H O

477772719

C,H.,0

487772719

C,H,,0

42776016

C, H,,0

3011444

C,,H, .0

307746 75

C,H, O

50777621

C,H,0

3277485

C,H,,0

16771474

529.

881.

469.

271.

971.

497.

941.

953.

819.

469.

487.

1011.4856 1011.4806

3523

4165

3314

097 8

4837

3627

473 6

473 6

3846

3315

3420

529.

881.

469.

271.

971.

497.

941.

953.

819.

469.

487.

3524

4165

3312

097 6

484 6

3625

474 1

474 1

3809

3312

3418

513.3572 513.3575

271.0967 271.0965 0.81

-0.09 22B-Acethyl-
glabric acid

—0. 05 Uralsaponins M

0.29 Glabrolide

0.91 Vestitol

-0.97  Gly-3'

0.33  3B-Acetyoxy-
11-deoxogla-

brolide

-0. 54 Uralsaponins R

-0.48  Gly-4

4.51

Licoricesaponi
E,
0.59 3-Oxo-glycyr-

rhrtic acid

0.42 18a-Hydroxyg-

lyeyrrhetic acid

4.89 Licoriccsaponi

D

3

=-0.51 3-Actylglycyr-

rhetinic acid

Pallidiflorene

511.3219, 469.3314,
451.3213, 405.3157,
375.2178, 315.196 0
705.384 1, 529.3526,
511.3415, 451.3214,
405.3157, 387.3053
451.3214, 433.3109,
405.316 0, 387.305 3,
333.2056, 267.2105,
233.1537, 217.1586,
187. 148 1
0765, 241.0504,
0878, 214.0639,
197.062 0
4313, 795.4522,
3998, 601.4098,
457.367 6, 439.3573,
421.346 8, 343.2641,
285.2220, 217.159 1
437.338 8, 419.3295,
389.3176, 363.1181,
335.2754, 285.2194,
247.1673, 217.1582,
189.163 8
4315, 647.3788,
3888, 471.3468,
3359, 435.3254,
3304, 357.2435,
285.2208
3689, 807.414 4,
366 6, 485.1492,
3313, 451.3207,
309. 1179
801.3772, 757.3868,
643.354 0, 351.0557,
289.056 2
451.3214, 433.31009,
405.316 0, 367.305 3,
315.2056, 287.2105,
261.148 8, 233.1537,
217.158 6, 189.148 1
469.331 3, 451.3216,
441.3377, 423.3267,
405.316 5, 387.3059,
317.2125, 299.201 3,
271.206 3, 235.1698
993.4775, 949.4907,
877.4597, 689.3960,
497. 1155, 435.1152,
339.093 6, 321.0825
495.3457, 477.334 4,
453.3364, 435.3256,
417.3150, 359.2224,
299.2012, 217.1583
243.0858, 211.0856,
177.054 1, 147.031 3,
137.060 4, 123.043 8,
109. 028 7

256.
229.

809.
633.

809.
615.
453.
407.

885.
645.
469.

Trs

Fls

Fls

J

N

N

N
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Peak
1D

1, /min

Formula

Measured

(mlz)

Calculated
(mlz)

Error/
ppm

Compound

Fragment ion(m/z)

Structure N SNT- SN
type Cor -K

G49 76.02

G50

Gs1

G52

G53

G54

G55

G56

G57

G58

G59

G60

G62

G63

76.

76.

76.

76.

7.

77.

7.

78.

78.

79.

79.

79.

79.

80.

91

49

65

93

70

94

97

98

C21H2206

C,H,,0

427762716

C,,H,O

307746 4

C,,H,,0

3077483

C,H,0

427764715

C, H,0

417762714

C,,H,,0

20772077

H,,0,

1777146

C,,H,,0,

20772076

C,H,0,

20771676

371.

823.

471.

369.

. 341

457.

807.

323.

823.

777.

373.

315.

353.

369.

149 0

4104

3470

1348

1396

3675

4213

128 1

4103

4103

128 4

086 5

L1338

1021

1336

371.

823.

471.

369.

341.

457.

807.

323.

823.

777.

373.

315.

357.

353.

369.

1489

4111

3469

134 4

139 4

3676

4179

127 8

4111

406 7

1282

086 3

1333

1020

1333

0.16

-0.85

0.25

1.15

0.55

-0.25

-0.89

4.59

0.52

0. 69

1. 46

0.48

0.96

Glycyuradin G

Glyeyrrhizic

.
acid

Liquiritic acid

Gancaonin P or

its isomer

Glycybridin B

Glycyrrhetol

Licoricesaponi

BZ

Licoflavone

Licorice-sapo-
ni K,

Apioglycyrrhi-

zin

Glycyuralin F

Kumatakenin A

Uralenin

Glycyuradin 1

Gancaonin N

353.138 0, 315.0866,
297.075 8, 269.081 1,
237.053 8, 227.069 6,
209.058 7, 193.0489,
175.038 2, 147.0439
647.3782, 471.347 4,
453.3364, 435.3264,
389.3206, 357.2425,
303. 1958, 285.2213,
217. 1587
453.326 6, 435.3320,
425.3320, 407.3320,
389.3211, 317.2121,
263.1649, 235.1699,
217.1594, 189.1647
297.041 3, 229.087 4,
207.1028, 174.0329,
139.040 6, 124.0174
323.1292, 295.1354,
239.1039, 167.0351,
149.024 3, 137.024 8,
123.046 3, 109.0298
439.3570, 421.3460,
357.2799, 303.2328,
285.2205, 249.1858,
191.1790
789.4142, 763.4308,
745.4219, 631.3882,
351.056 5, 333.0472,
289.0565, 193.0349
307.0979, 279.0657,
267.0655, 239.0705,
211.0755
647.3782, 611.3782,
565.347 4, 471.3364,
453.336 4, 435.3264,
407.3199, 353.2425,
317.2213, 287.1698
733.4258, 715.4130,
627.358 3, 583.3685,
469.334 4
358.103 0, 343.0807,
328. 0582, 300.062 1,
282.053 3, 241.044 2,
211.0223, 193.0148
300. 063 8, 272.060 3,
257.0450, 243.065 4,
229.0492, 201.053 6
339.1228, 301.0708,
283.060 4, 265.050 1,
255.0652, 213.054 7,
175.0392, 147.044 5
335.0925, 311.056 4,
292.061 4, 279.1022,
255.0660, 227.0501,
199.075 6, 153.018 8
341.1398, 327.124 4,
313.0718, 285.0763,
243.066 0

Phs N / N

Fls / / /

Phs N N /

Trs N / N

Trs N N N

Trs \/ \/ \/

Phs / / /

Fls N NN

Fls / N N

Phs N N /

N N
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(84£1)
Peak M d  Calculated Error/ Struct SNT- SNT
o ty/min  Formula CASHEE e o Compound Fragment ion(m/z) HEE oNT PGJXT
1D (mlz) (mlz) ppm type Cor —Kw
G64 80.12 C,H, 0, 443.2430 443.2428 0.33 Glycyuralin A 425.228 3, 369. 167 8, Phs N / / N

313.107 3, 281.093 4,
253.084 4, 221.1187,
191.106 5, 179.069 8,

135.043 7
G65 80.26 C,H,0, 805.4056 805.4016 4.98 Uralsaponins 787.3980, 743.4075,  Trs v v o Nl
W 629.3728, 351.0560,

333.046 5, 289.056 3,
193.034 5, 175.023 6,

113.024 4
G66 80.33 C,H, O, 299.0914 299.0914 -0.03 Afromosin  284.068 2, 256.0735,  Fls N v oY
227.0703, 215.0716,
178.063 4
G67 80.35 C,H,0, 355.1543 355.1540 0.89 3'-Methyoxy- 313.1419, 299.0917,  Fls N roN

glabridin ~ 271.096 5, 239.0706,
215.0702, 191.1057,
159. 0440, 135.044 4
G68 80.69 C,H,0, 323.1277 323.1278 -0.32  Glabrene  295.0813, 263.069 6, Fls N / / N
253.0870, 223.0747,
189.0920, 173.059 8,
147.044 6
G69 80.75 C,H,0, 357.1698 357.1697 0.53 Glycyuradin H 301.1080, 289.1088,  Phs v v o Nd
247.1332, 221.1178,
179.070 7, 165.055 3,
123.045 1
G70 80.89 C,H,0, 371.1128 371.1125 0.77 Gancaonin Por 315.0498, 303.0506, Fls / / / /
its isomer 287.053 8, 259.060 4,
231.065 3, 213.054 3,
165.018 3, 137.0235
G71 81.44 C,H,0, 355.1179 355.1176 0.79 Licoisoflava-  299.0556, 287.055 8, Fls N v oY
none 271.060 7, 243.0650,
231.065 2
G72 81.69 C,H,0, 339.1592 339.1591 0.23 4'-O-Methyl- 307.1325, 297.1485, Fls / / / /
glabridin 271.096 7, 245.1170,
229.0857, 215.069 9,
177.054 2, 121.028 2
G73 81.95 C,H,0, 355.1539 355.1540 -0.23 Glycyuralin B 299.0917, 284.0679,  Phs / N / N
267.096 5, 239.0702,
229.0702
G74 82.30 C,H, 0, 341.1386 341.1384 0.61 Licoflavanone 313.1442, 285.0747, Fls N / N /
270.052 1, 242.057 4,
229.0857, 197.059 4,
186. 067 5
G75 82.48 C,H,0, 253.0858 253.0859 -0.63 7-Hydroxy-2- 235.0943, 225.089 7 Fls / / / /
methylisofla-
vone
G76 82.48 C,H,0, 299.0552 299.0550 0.73 Glyzaglabrin 271.0596, 243.064 2, Fls N / N /
217.048 5, 169.064 8,
189. 054 6
307.0977 307.0976 0.42 GlycybridinF  291.067 4, 289.0879,  Phs / / N /
277.052 1, 263.1056,
261.091 6, 247.076 5,
221.099 0, 193.103 4,
107.0517
383.1492 383.1489 0.86  Licoricone  327.0870, 299.092 1, Fls N N NN
283.060 6, 269.044 9,
239.0707, 224.0472,
191.0707, 178.063 1

G77 82.60 C

G78 82.72 C
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Peak
1D

1, /min

Formula

Measured

(mlz)

Calculated
(mlz)

Error/
ppm

Compound

Fragment ion(m/z)

Structure

type

G79 82.85

G80

G81

G82

G83

G84

G85

G86

G87

G388

G89

G90

GI1

G92

G93

G94

83.

83.

83.

84.

84.

84.

84.

84.

85.

86.

87.

87.

87.

87.

88.

16

36

59

31

41

81

01

25

72

76

79

23

CZIHZZO

4

C,.H,0,

267732

C,,H,,0

2077185

C,,H,,0,

2177186

G, H

20

22772476

C,,H,,0

20772074

20771676

339.

441.

339.

367.

353.

385.

337.

283.

385.

325.

353.

409.

391.

337.

. 385.

393.

1591

226 8

1230

1178

1385

128 4

107 4

060 1

1647

1437

102 3

202 4

190 3

107 3

164 4

206 4

339.

441.

339.

367.

353.

385.

337.

283.

385.

325.

409.

391.

337.

385.

393.

1591

2272

1227

1176

138 4

1282

107 1

060 1

164 6

143 4

3.1020

2020

190 4

1071

164 6

206 0

0.18

-0.78

0.63

0.50

0.61

1. 06

0.97

1. 00

-0.15

0. 60

-0.32

0.91

4'-0-Methyl-
glabridin

Glycyuralin C

Glepidotin A

Glycyrol

Gancaonin M

Uralenol-3-
methylether

Glycyuradin K

4'-0-Methyl-

coumestrol

Glyceyuralin D

Phaseolliniso-

flavan C

Licoisoflavone

B

Glyeybridin C

Glycybridin D

Glycyuradin G

Licobenzofuran

Hispaglabridin
A

307.1325, 297.148 5,
271.0967, 245.1170,
229.0857, 215.0699,
177.054 2, 121.028 2
423.184 4, 385.1646,
369. 169 3, 327.1224,
311.0557, 253.0846,
237.128, 191.1065,
167.0707
283.060 3, 271.0957,
255.064 4, 241.049 2,
227.0707, 213.054 4,
185.059 1, 157.064 6
339.123 4, 311.0555,
297.0319, 281.044 8,
253.0500
323.0757, 297.076 8,
283.076 7, 267.065 1,
254.081 4, 227.0865,
199.079 8, 175.018 4
352. 1308, 329.066 4,
297.075 1, 281.044 8,
269. 081 6, 253.0496,
197. 057 6
319.096 8, 295.061 1,
283.0608, 267.0655,
239.0705, 201.0549
268.040 0, 255.067 4,
240.0409, 212.049 3,
198.0402, 165.0194,
137.024 1
367.1512, 329.1023,
311.0919, 296.068 1,
268.0729, 253.049 1,
219.0651, 193.0495,
147.044 3
215.1065, 203.106 3,
189.0916, 171.0812,
149. 060 3
335.0925, 311.0564,
299.056 0, 283.061 4,
271.0607, 255.0660,
217.0501, 153.018 8
391.192 3, 365.2119,
235.097 6, 217.0870,
205. 086 3
335.1285, 279.0657,
251.0705, 223.076 3,
167. 083 8
319.096 8, 295.061 1,
283.0608, 267.0655,
239.0705, 211.0549,
165.0699, 153.0232
337.1512, 329.1023,
181.065 1, 151.0495,
135.044 3
337.1440, 319.1342,
281.081 1, 213.0912,
195.0802, 177.0550,
149.0235, 131.0124

Fls

Phs

Fls

Cos

Fls

Fls

Phs

Cos

Phs

Fls

Fls

Phs

Phs

Fls

Fls




559 1 0 fi5%: BT UPLC-Q-TOF-MS/MS HAM) & H # K H A2 77 W e o 2017
(8% 1)
Peal te/min  Formula ezl | Gl o Compound Fragment ion(m/z) Structure SNT S e PGJXT
1D (mlz) (mlz) ppm type Cor —Kw
G95 89.26 C,H,0, 409.2009 409.2010 -0.18 3-Hydroxygla- 353.1389, 335.2048,  Fls v roN
brol 297.1372, 279.070 1,
205.0497, 189.0895,
175.038 4, 149.0226,
133.028 2
G96 90.07 C,H,0, 425.2310 425.2323 -2.87 Licorisoflavan 369.1700, 351.1237,  Fls v / / /
B 313.074 4, 253.0867,
221.1179, 191.107 1,
179.070 1, 165.054 8,
135. 044 3
G97 91.60 C,H,0, 389.1749 389.1747 0.50 Clyeybridin E 374.1509, 357.1479,  Phs N / / /
333.1123, 319.097 4,
289.084 8, 261.091 0,
235.080 8
G98 91.69 C,H,O, 489.3589 489.3575 3.03 Liquiridiolic ~ 472.3346, 360.2104,  Trs N v oo
acid 316. 1842, 278.2207,
234.193 6
G99 92.97 C,H,0, 471.3470 471.3469 0.17 Uralenic acid’ 453.3266, 425.3320,  Trs v v o Nl

407.3211, 389.3184,
317.2121, 291. 1649,
263.159 4, 235.1695,
217.1647, 189. 1479
G100 97.16 C,H,0, 393.2059 393.2060 -0.36  Glabrol  337.1440, 319.1342,  Fls / I
281.081 1, 213.0912,
195.0802, 177.0550,
149.023 5, 131.0124
G101 97.19 C,H,0, 439.2478 439.2479 -0.27 Licorisoflavan 383.1855, 371.1856,  Fls N VoY
A 327.1228, 315.1225,
295.096 7, 235.1327,
191.106 1, 161.0699,
135. 044 0
G102 101.75 C,H, O 415.3923 415.3934 -2.63 B-Sitoterol*  321.1008, 281.0801,  Ots / I
207.087 5

"*" indicates compounds that have been calibrated against reference standards, and "#" indicates potential new compounds identified by
UPLC-Q-TOF-MS/MS; "V" indicates that the compound can be identified in the compound prescription, and "/" indicates that the compound
cannot be identified in the compound prescription ( “*” FI/RZII 0 KA LG, " FRilid UPLC-Q-TOF-MS/MS %€ I TERY
FA; N7 FRGA YR s, 7 R A e R e H))

U G28 7 IF 2 T8 T 1 SR B 814 70. 22 min, #E45> T 851 A m/z 967. 453 5[M+H ], &AMt
B4y 1Rk CH,0,, A miz 791,419 0[M+H-Gle Al 773.392 8 [M+H-Glec A-H,0]*,
615.387 4 [M+H -2Gle A]*. 597.397 8 [M+H -2Glec A-H,0]* . 579.366 5 [M+H -2Glc A-2H,0] *Fll
453.338 3[M+H -2Glec A-Gle]" % (E3), s b & 2 AN M AR | N a0, 2% S0kl
N, AR m/z 791,419 0F1 773. 392 8 BRI C, 0L B L AR BE, AR YE m/z 597. 397 8 il
457.367 6 BTE Fy 25 T4 C A7 T RES A | AN a MEEE A | SR 0E , Hlig G28 4 S h /R H Fi g
H Z W EI SRR (Gly-2") o 23D, 1 G27. G391 G424 i e A B hr /K H R B U I Rl 43 7
T (Gly-1") . SHR HH B T8 FE S 5084 (Gly-3") Fl B 52 # F 00 [ 2y B ik (Gly-4") . &
SciFinder &HINIUE, R4 MEEWX AT R EREE , N HARENHEY, B0 B
My, ARZr 2 ARG LR B IE 254
2.1.3 BEEHSIER X HEPMERES RS AmRRE . HARNRR MRS RRE, =
HRGETHE PR S ELHO, CO, CO,. CH, M CHZ5> 1. W G49 7E IF B TR X F W 5L 3 m/z
371. 149 O[ M+H "B UE /> 55 1, 2%t F 24 mlz 353. 138 [ M+H-H,0]*, 297.075 8[M+H-C,H~
H,0]7f1237. 053 8[ M+H-C,H,~2H,0-CH,OH |"%¢, JEid SCHkbhgs", g G49 K SH /R H ¥ G, 2%
U, SIS SR H By G ST R R AR SCRRR LG, HoAth— R Y B S .
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2.1.4 BEEEERIEN FEERENS - BEAEEMEA S B, %Ik E—R5 Co
FrEs . W G228 IF &5 TR T I HESY T-55 14 269. 044 3[M+H ], H 2R % J T2 m/z 241.051 9
[M+H-CO]*. 225.057 6[{M+H-CO,]"F1169. 063 6 M+H-CO,-CO-H,0]"4% , 3 id SCER L&, Mg
G22 A& MM . S SCERARGE", HEIGE G82  H LW, ZfUiih, 38 i 43 Hr 5 S A H Ry ) i
SRS LY, 18 G2, G5, GI8HIG86 v S MATEALNER . PIERES . Milm s A14'-0-
LA S

100+

0
597.3778 Gly-2* HC G «
0
ﬁﬁgy
80
L0 K
HO q <CH,
HO 0L o, om
60 OH o
= i
= N ol OH
G - HOZ
£ OH OH OH
B
= 40
791.4190
20
967.453 7
615.387 4
217.156 5 389.3204407.331 4 793665 |
" 189.162 9 ) 7852192 \ I 453.3{38 3527.298I’7S i ‘ 658.396 6 773.392]8 791.373 1 967.395 6
T T T T T T
150 300 450 600 750 900

mlz

K3 s H g G28 1) g mit &l

M

201 ff;s
6

36
27
25 ,
10
1 20

28
1
G

Fig. 3 Secondary mass spectrum of peak G28 in honey-processing of Glycyrrhiza uralensis
2.1.5 HMERSWHLR 15G102(£,=101. 75 min) 7E 1F & T-EIR T A HES 755 7 415. 392 3[ M+
B T) S SCHR™ - 4G G102 2 B-45 HS %
2.2 BIRZ., MFGS5WERBCHE XT3 REAERERR
R PGIXT HERES T, 38k 58 Mk H e, 03 P22 DE 4
GIAT . DA RIS AT HIIOE B SR ZGERN = iz 40 34
27
3 21 2
FH R B S AT PR RAL . fE SNT., SNT- ) hs Iis
Cor. SNT-Kw HIPGIXT 4 BISE 734, 564, 624 o . p=0 Hlig20 Pllglo
Sly SNT SNT-Cor ~ SNT-Kw  PGJXT
TR(CHEMIZE ., =Wi28 . W28, FERBMHEAK) . e i i & HEhe i i i
XA A TEZE XY . SPRITHM A TP A tEL  Fig.4  Related components obtained by honey-processing
2.2.1 HEEMAI LS T REAERERR WA SR H SR OETER Y, WHET |
FAREIFDEH RS B ORFIE) B “HE, WEH, Sz, Az, Wit
PCAfZH ., HnlFHfadi e, ADTRERITFHEGIERAREETT . @it “RReG—Ir i —42J7" Xt
ST (R 1), HE SRR FORS s2 AN sl sy, St TREMGRER 361 H SNT-
B RRIE (I G21) | SRS (16 G32) F1 3-HI ik 5 h /RIS (U6 G84) 55 My FR L 2R M B i 50, #H & 5
H LIRS R 53 5 K 5 Sk SR AR R AR R I S IR DURR b B e vt . A R He 2

H]", H R F54 m/z 321,100 8, 281. 080 1H1207. 087 555, il idxf b bwifl i Bt B . R
U147 KGMARAE, X SNT. SNT-Cor, SNT-Kw R

B AR ROO T AL B AT R, R

FISSA R (WA 1) o K H B b S AL s 50 A Fie

iZLI 4 F)T‘ZT'\‘ i of Glycyrrhiza uralensis and its compound formulations

ZREMRFCET P, T AR B R e . DU kAT AT, ikt TR B

Kw 2175 34 AN B s, M SNT-Cor 55 PGIXT A5 iy Bttt — R 2 27 4. A4 7 P BIRKE

SRR, EALILZEBR SNT-Cor, PGIXTZH, W {2kt 5 s A Wil it e i 2 &, AHECT IR
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5501 7

i, WA ARG i dl)y, H AR GT4) | 430 H A I R R (1 G76) Fl H B R 8
il B (05 G89) % ¥ [ 28 e 7 th B M B PRI, WA PR T LU 2R B P R O AR AL IR 28 S IR W s 7 2 2 )
SAYmigE, IR T s B dRen ) mi SNTEALT- W2 45, [FIREAAAE B i B ARl
R, W Ca¥ | Fe'' . Mg S5m0 58 EIE BERTUY 5 [FI) Fed u] AL 2R il Ak, i
JECE BB R

2.2.2 ZHHEHEBSXMESWREEMEHRE Zif B2 Bae B8 %y, A E
Gly. SNT, SNT-Cor, SNT-KwFlPGJXT %&ZHAE i/ A% 1728, 25, 23, 21, 24 =i 2Rt
Yo BT CHIRG—IRT—207" Mt GE DR, HREST ARG, =isSiRsaiE
BERD, BRERE =SS ARE . RASIRIERR, W5 SEE TR AIUE; LIRIRES
MR E S HEILR, Mg S8, BRI E R ESAEY RN E . 1A, wmirke e
WS RCE W pHAR, BRI R, (RFFEHOKR . Sk, Pl saRoimsmRs, w55k
KA R R G, FEARDE 0 5 SR =i 2 8, AR IR E SO R A B IR % &, i
SRR D E R 22 EE 1

2.2.3 BERSXMEDHREEMEHRRT  “PIRG—FF—2H7" MO R DEREY,
SNT—Cor ZHH Wy 2R B 73dme /b, LLZR B AN H 2 B o3 ¥ HE e e K, 4 T LR BO BT S A
PR AT REARZ W pHAEL,  FEARH REM 2 i o i i AR b IR DU, [Tl sd i ss 8 52845 &
TERE A, o i RS R . A, LB B S B S EKER, SHREE A
RS TEEY, sIRUUEIFEARED R . SNT-Kw Fl PGIXT HEH 28 )% x4 /b, EER
THEmFRIET 509254 Ca® . Mg?, Fe¥ 458 IR SO TE BB 51, FRARSUT I EE

2.2.4 BFEREEEEHSWILSWREEAMERT W RGP —2)" HHaHT (R 1D e,
HEPE G RR 2R R, BT IR S KT, K2 mBRik S & o 20 M ESIR
R EREE Y, EAEPEDUIE . [, 2% B 4 S s el 27 % Sl K i = vl 5 75 SR 8o
FINEY, BRI LR,

3 & #®

AR UPLC-Q-TOF-MS/MS AR REGE 31 1 5 H HOKBGEEL iesy, R 102 MG
Yy, ARG S2ANERZE . 28 = AR ISR, 6N ERE LA HANS sy . Ho =
AR E 4L SY, S C M= e s, FREREINC3 . C22 Mk
PEREZRAAN] X M R RAE 8587 . BRI RS T R I R A AL, e T
KM TS T B FORE R, 98 10 5H R R H A T A A ORI, WA SRS T 23 ot
WIT . AL Rl R S B R R iR O S . (BRI E—E SRR, RIFJRAH R
WE S0, H4MBTEFIL SN B oR S R2TIE, SES IR HEARIF RS &IE, I
L5 5 AL 5 A AL AT SR 58 IR IR BRI o

Sk
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