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[Abstract]  Objective: To systematically analyze the chemical components contained in Glycyrrhizae Radix et
Rhizoma and its processed products, and identify the potential quality marker (Q-marker) of the three Glycyrrhizae Radix et
Rhizoma products. Methods: Ultra-high performance liquid chromatography-quadrupole-time of flight-mass spectrometry
(UPLC-Q-TOF-MS"), in combination with reference substance spectrum information, relative molecular mass, ion
fragments, mass spectrometry database, and related reference data, was employed to identify the chemical components in
Glycyrrhizae Radix et Rhizoma and its processed products. The principal component analysis (PCA) and orthogonal partial
least squares-discriminant analysis (OPLS-DA) were performed to identify the differential components, which were
identified based on relative molecular mass, ion fragments, and related literature data. The one-way analysis of variance
(ANOVA) was carried out to screen out the potential Q-markers from the differential components. Results: Sixty compounds
were preliminarily identified in Glycyrrhizae Radix et Rhizoma and its processed products, mainly including flavonoids and
saponins. PCA, OPLS-DA, and ANOVA identified 3 potential Q-markers. Conclusion: The content of chemical components

in Glycyrrhizae Radix et Rhizoma will change after processing, which may alter the nature (warm or cold) of this herb. The
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potential Q-markers can provide a basis for the quality control, efficacy research, and clinical use of Glycyrrhizae Radix et

Rhizoma and its processed products.
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B1 HERRABEFEXEEFREMEANRBRRAEEXSEFRE
®1 HE®RHK UPLC-Q-TOF-MS" it & ik 4#F
. BB [M-H] W e -
p=a=N % 4 . 75 He %
ETRe A HR 1 (miz) Sz (x10°) WRET 2% 3CHik
1 0.97  HEHE C,H,,0,,  342.1162 341.1098 4.10 179.0572, 161.0469
2 533 LR C,H,,0, 166.0630  165.056 5 7.88 121.067 4 [11]
3 6.37  glucoisoliquiritin C,H,0, 5801792 579.1738 4.14  417.121 4, 255.067 4, 165.0570, [12]
135.010 1
4 6.53  glucoisoliquiritin apioside ~ C,,H, 0, 7122215  711.2159 3.09 549.1618, 429.1092, 297.0796  [12]
5 753 EEH C,H,0, 564.1479 563.1423 3.91 473.1135, 383.0710 [13-14]
6 8.60 JFriEHHIT C,H,0,, 550.1686 549.1616 146 417.1207, 255.0649, 135.0110,
119.049 7
7 871 C,H,,0 418.1264  417.1197 2.64 255.0673, 161.026 1, 148.017 6,
135.009 6
8 9.80 6"-O-ZMHE TR HEY  C,H,0,, 5921792 591.1737 3.89 549.1654, 255.068 1, 177.0204, [12]
135.010 4
9 10.01  6™-O-LBEFEH F A C,H, 0, 460.1370 459.1311 4.14 256.0727, 1350103, 119.0518, [I2]
91.021 4
10 10.15 PO EEA H-4-0-#j4) C,H,0, 4341213 433.1155 4.62 271.0635, 177.0214, 151.0054, [11]
sy 136.017 7
11" 1087 PR IRCH C,H,0,, 550.1686 549.1626 3.28 417.123 4, 255.068 0, 135.0102,
119.0519
12 1141 S HRA C,H,0, 4181264 417.1182  -0.96 2550649, 135.0110, 119.0497,
91.020 2
13 11.88  HHE A C,H,O, 7262160 7252115 4.55 6952042, 549.1653, 255.0683, [15]
135.010 7
14 11.89 HHAFD,/D, C,H,0, 6962054 695.2012 5.18 549.1653, 399.1121, 255.0683, [0, 15]
135.010 7
15" 1247  HHZER CH,0, 2560736 2550679 8.23 119.0517, 135.0450
16 13.85  HITSARAER C,H,0, 2680736 267.068 2 8.99 252.044 7 [11,12]
17 1400 HWHEEHG,FSFEK  C,H,0, 8383987 837.3929 2.39 819.3904, 661.3616, 351.0597, [11,13,15-16]
193.037 3
18 14.49 2456 RUE T A, C,H,,0,, 10004515 999.447 8 4.10 837.3959, 8193874, 661.364 0, [10]
351.059 7
19 1511 SH/KEAFF C,H,O, 8964042 8953998 3.80 853.3942, 821.4010, 351.0600 [10]
20 15.56  22-32 - HEAT G, C,H,0,, 8543936 853.3881 2.70 821.3882, 645.9550, 351.0608 [10]
21 16.54 HRREIFA, C,H,0, 9844566 983.4505 173 821.397 7, 6453682, 351.0590, [10]
193.036 9
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&ZR1
. Pt (E M-H] R - "
p=R=N o 4 R % = 7‘2% 3
ETRe t #FR Vi (mlz) S (x10°) WRET 5 3CHik
22 1747 22- beta -H MR C,H,O, 8804093  879.4025 114 6613552, 351.0599, 193.0370, [13]
175.027 3
23 18.12  HHREAF G457k CH,0, 8383987 837.3920 1.31 6613622, 351.058 6, 193.0369 [11,13,15-16]
24" 2043 HEERG, C,H,0,, 8383987 837.3927 2.15 6613576, 4853354, 351.0555,
193.035 1
25 2154 mHAFLA, C,H,0,, 9684617  967.4565 2.69 937.3176, 8213998, 645.3636, [10]
351.058 7
26 2234 mHHEHG, C,H,0, 9864723  985.4678 3.35 8394119, 663.3825, 497.1168, [10]
351.060 1
27 22.64 HWHIEATG,FGpFME CHL,0, 8383987 8373917 0.96 661.3624, 4853317, 4413410, [11,13,15-16]
194.040 9
28" 2293 R C,H,0, 8224038 8213962 0.24 6453660, 469.3342, 351.058 1,
193.036 4
29 2332 HHEEIB, C,H,O, 8084245 8074160  -0.87 627.3538, 583.3632, 537.3587, [13,17]
469.333 0
30 24.17 PR L EHESMFEE C H,O0, 8244194 8234137 2.55 497.1147, 351.0589, 193.0365 [18]
31 2471 HRUEAYB SRR CHLO, 8084245 807.4173 0.74 351.0586, 289.0366, 193.0366 [13,17]
32 2558 HHRIFH, C,H,0, 8224038 821.3964 0.49 645364 1, 351.0580, 193.0364 [19]
33 26.57  HHRRIE > SR C,H,0,, 8224038 821.3965 0.61 645.3651, 351.058 6, 193.0362,
113.025 3
34 2729  HEEIFLuHRES Sk C H,0,, 8244194 8234118 0.24 647.3804, 351.0584, 193.0367, [18]
113.025 2
35 28.55 HWLFEEIB A 4R C,H, O, 3520947 3510884 4.27 3371092, 174.957 4 [20]
LANEN
36 2913 HEEFDE C,H,0, 368.1260 367.1194 3.27 337.0738, 225.0562, 148.0176, [20]
145.030 0
37 3035 MEBEHEZHC C,H, 0, 3561624 355.1560 3.94 323.1292, 283.0614, 203.0725,
135.046 1
38 3129 HEAHEDSHFSS C,HO0, 3541103  353.1048 6.51 323.1262, 283.064 4, 218.0942, [11]
LANEN 203.071 4
39 3203 HEHFEEA C,H,0, 3541103 353.1043 510 297.0417, 269.0469, 227.0366, [21]
162.033 8
40 3250 HECRIFIEMG C,H,0, 3541103 353.1049 6.80 201.093 4, 187.0403, 146.0384, [21]
107.0150
417 3301 HEATE A C,H,O, 3381154 337.1098 6.53 282.0550, 253.0518, 225.0560
42 3331 HHB C,H,0, 3661103 365.1032 1.92 335.0582, 307.0260, 295.026 1,
145.030 1
43 34.61 HEEEEERESFMAK  CHLO, 3541103  353.1047 6.23 269.047 4, 241.0525, 146.9670 [21]
44 3501 HRUFHEE BRI MR C,H, O, 3520947  351.0882 370 199.077 1, 151.004 3 [21]
ik
45 35.84  kanzonol W C,H,0;, 3360998 335.0937 5.07 253.0536, 176.0123, 148.0168,
107.014 9
46 36.04 kanzonol C C,H,0,  392.1988 391.1916 153 203.0725, 187.1132, 159.0829,
132.058 6
47 36.55 MEHEHD C,H,0,  370.1780 369.1714 325 267.067 1, 203.0724, 147.0460, [22]
135.045 9
48 36.92 3.6-T SRR TMEE  C,H,0, 4241886 423.1820 2.84 351.1249, 2450829, 214.062 4,
174.033 3
49 3718 REMEHHED C,H,0,  368.1624 367.1544  -0.54 337.1081, 227.0714, 151.0765, [20]
132.058 1
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. Pt (E M-H] R - "
R s 4 . % g B¥:
ETRe t HR a1 (miz) Sz (x10°) WRET 5 3CHik
50 3722 68T E  C,H,O, 4081937  407.1849  -246 367.1533, 309.0729, 203.070 4,
146.966 8
51 37.55 isoangustone A orisomer  C,H, 0, 4221729  421.1692 9.73  352.009 1, 309.044 7, 201.094 3, [23]
125.025 7
52 3771 HETE C,H, O, 4241886  423.1842 8.03 229.0896, 193.0893, 124.0181 [16]
53 37.93 isoangustone A orisomer  C,H, O,  422.1729  421.1678 6.41 365.1058, 297.042 6, 219.0680, [23]
175.077 8
54" 3831 HHER® C,H,O0, 4703396 469.3324 1.28 4253413
55 38.67 isoangustone A orisomer  C,H, 0,  422.1729  421.166 0 2.14 381.1340, 227.072 4, 193.0879,
124.017 5
56 39.14  isoangustone A or isomer C,H,,O, 4221729  421.166 1 2.37 352108 6, 281.0458, 219.0669,
176.012 3
57 39.99  3-FRFEGHE W C,H, O,  408.1937  407.1869 2.46 408.193 7 [21]
58 40.72  angustone B C,H,0, 4201573  419.1536 9.78 219.068 7, 199.0733, 133.0686 [21]
59 40.98 KR HH C,H,,0,  404.1624  403.1554 1.98  404.1624, 387.1249, 319.099 3,
161.024 7
60 4224  FEARI C,H,03 4563604 4553540 3.07 3112193, 277.218 5

30" 748

T SRR AW SR TS, R20F.

(0]

HO' O
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m/z 255.064 9
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o
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M om/z 351. 055 S R fEAE# &, HEW R =2 C,
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661.367 6. 485.3354. 351.055 5 5HH 21 G,1

C42H610]77
m/z 837.392 7
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2NE
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WA AR, PteHEmfe S 17, 23, 278
TR G, Sk, (bEW22. 28 A H R
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