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Identification and Attribution of Chemical Constituents in
Naizilai Granules by UHPLC-Q-Orbitrap-MS
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[ Abstract] Objective: Ultra-high performance liquid chromatography-quadrupole/orbitrap high
resolution mass spectrometry (UHPLC-Q-Orbitrap-MS) was used to rapidly analyze and assign the chemical
constituents of Naizilai granules. Method: An ACQUITY UPLC BEH Shield RP C,; column (2.1 mmx
100 mm, 1.7 pm) was selected for chromatographic analysis, the mobile phase was 0.1% formic acid aqueous
solution (A) and acetonitrile (B) for gradient elution (0-3 min, 1%B; 3-16 min, 1%-11%B; 16-30 min, 11%-
34%B; 30-37 min, 34%-52%B; 37-42 min, 52%-100%B; 42-44 min, 100%B), flow rate was 0.3 mL*min"
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and the column temperature was 35 °C. Mass spectrometry data of Naizilai granules were collected in positive
and negative ion modes, the chemical constituents of this preparation were speculated and identified according to
the precise molecular weight, secondary fragmentation and other information, combined with reference
substance and literature data. Result: A total of 175 compounds were identified and speculated, including 72
flavonoids, 77 organic acids, 15 sesquiterpenes, 6 coumarins and 5 other compounds. Among these identified
chemical constituents, there were 154 from Artemisia rupestris, 64 from Hyssopus cuspidatus, 33 from Cordia
dichotoma, 42 from Viola tianshanica, 56 from Lactuca sativa, 65 from Mentha haplocalyx, 78 from
Matricaria chamomilla, 28 from Ziziphus jujuba, 7 of which were common components of these eight herbs.
Conclusion: The established analytical method can realize the rapid and accurate identification of the chemical
constituents in Naizilai granules, and basically covers the main constituents of each medicinal material in the

formula, so as to provide a basis for improving the quality evaluation system of the preparation and lay a

foundation for elucidating the pharmacodynamic mechanism.
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Table 1 Identification and attribution of chemical constituents in Naizilai granules under positive and negative ion modes

ﬂij B gt /pim iz {1 MS? — G 5 ig
1 1.06 C;H,0, -3.4 191.0554” 173.0448,127.0389,109.028 2,93.0332,85.0282  D-(-)-%& TR " a~h
2 145 CHO, -4.3 173.008 4% 154.9976,129.018 1,111.007 6,85.028 2 L3k 5 b~d,f~h
3 1.95CH0, -2.9 191.019 1% 173.0085,129.018 1,111.007 5,87.007 5 P a~h
4 441 CHO, -3.8 169.0136> 125.0233,97.0282 BEFmo a~d,g,h
5 568 C,H,0, 2.3 3310678 169.0132,125.023 3 B FHE-0-CR b.e,f
6 7.66 CH,O, -3.3 173.0449” 137.0235,129.054 7,111.044 0,93.033 4,85.064 6 = FEHEIF M- '® a,b,e.f
7 773 C,H, O, 0.8 299.077 4% 137.0235,123.0439,93.033 3 K R-0-C a~e,g.h
8 842 CHO, -49 153.0185 109.0283 LR VT a~h
9 8.61 CH,O, -2.6 197.0450% 179.034 3,135.044 1,123.044 0 S R b.c.f
10 9.04 CH,,0, 0.8 315.0724% 153.0185,152.010 6,109.028 3,108.020 5 TR -0-C a~h
11 947 C,H,0, 0.7 343.103 7% 181.049 8,163.039 0,135.044 1,119.049 0 RN -0-C a~c,e~g
12 10.52 C,H,O, -4.0 167.0343% 152.010 6,123.044 0,108.020 5 g7 a~c,e~h
13 10.53 C,,H,,0, 1.0 329.088 1’ 167.0342,152.010 6,108.020 5 & ER-0-CopE a~c,e~h
14 11.08 C,,H, 0, 0.2 515.140 7% 341.0872,191.0558,179.034 2,135.044 1,93.0333  CQA-glycoside' > a.e.g
15 11.10 C,HO, -3.1 179.0344% 135.044 1,117.033 7 R L1011 a,b,e~g
16 11.23 C,HO, -0.3 193.049 4% 175.039 3,165.054 4,147.044 0,137.059 9,119.049 3 HI k- f A " d,e,h
17 1125 C.H,0, 09 315.0724% 153.018 4,109.028 3 LR -0-C it a,c~g
18 11.67 C,H,,0, -3.9 181.0499” 163.0392,135.044 1,119.049 1 TREFE R a~c,e~h
19 12.00 C H, 0, 1.1 343.103 8” 181.050 0,163.039 1,135.044 0,119.049 1 TRERNTE-0-C a,c.f
20 12.15 C,H,,0, 0.6 353.0880” 191.0555,179.034 2,135.044 1,93.033 3,85.028 2 Hr&kJsijiz " a,b,d~g
21 12.63 C,,H,,0,, 0.8 515.141 0% 341.090 4,191.0554,179.034 3,135.044 2,93.0334 CQA-glycoside'"*’ a,e.f,g
22 1279 C,,H,,0,, 0.5 515.140 87 353.0884,191.0553,179.034 3,135.044 3,93.0334 CQA-glycoside'"*’ a,e,g
23 1291 C,H,0, -3.2 175.060 6> 157.049 7,115.038 8,113.059 5,85.064 6 LAGE =20 a8 a~c,e~h
24 13.09 C,;H,)0, 0.3 343.103 5% 181.0499,163.039 2,135.044 0,119.049 0 TR RR-0-CR a,b,e
25 13.18 C,,H,,0, 0.9 325.093 2% 163.039 4,119.049 1 W -0-C a~d,f,g
26 1324 CH,0, -3.1 179.0344” 135.0441,117.033 2 b =5 97Y 5 i a~g
27 1326 C,H,0, 0.9 341.088 17 179.034 3,135.044 1 Wi AR -0- B ) a~g
28 13.72 C,,H,0, -1.0 341.0863" 179.033 8,151.039 0,133.028 4,123.044 2 R a,b.d,
e,g,h
29 1458 C,HO, -4.9 153.018 5% 109.028 3 RIS a,e~h
30 14.67 C,H, 0, 1.2 337.0932” 191.0556,173.044 5,163.039 2,119.049 0 pCoQA ! a,b,e~g
31 14.72 C,,H,,0,, 0.5 503.140 9° 341.087 7,179.034 2,135.044 1 nERE -0-— 2 a,b,f
32 15.16 C,H,0,, 0.3 515.140 8" 353.089 2,191.055 5,179.034 5,161.023 6,135.044 0 CQA-glycoside'"*’ a,e,g
33 1548 CHO, -3.9 167.034 3% 152.010 6,123.043 8,108.020 4 JR AL T SR AL AR T i f.g
34 1576 C,,H,;,0, 0.9 325.093 2% 163.0392,119.049 1 o R-0-CRE T a,g,h
35 1596 C,H,O, -1.8 179.033 5 151.039 0,133.028 4,123.044 2,105.034 0 EITAE S d.e,g
36 16.02 C,,H,;0, 0.0 325.092 9" 163.0392,119.049 1 G -0-C a,g
37 16.07 C,(H,,0, 0.1 353.087 8" 191.0555,173.044 7,135.044 0,93.033 3,85.0282  [azgJsifiz ! a,b,d~g
38 16.36 C,H0, -3.0 179.034 4% 135.044 1,117.033 4 TR AR a~g
39 16.55 C,,H, 0,, 0.1 515.140 6* 341.087 0,191.056 1,179.034 1,173.044 7,135.044 0 CQA-glycoside'"*’ a,e.g
40 16.67 C,;H,;0, 1.0 367.103 8% 193.050 0,191.055 8,173.045 2,134.036 2 FQA a,b,e~g
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41 16.88 C,,H,,0,, 0.3 515.140 8%  353.088 2,191.055 4,179.034 5,135.044 1,93.033 1, CQA-glycoside' ">’ a,e.g
85.028 3

42 16.99 C,H,,0, 0.3 353.087 9% 191.0554,179.034 1,173.044 8,135.044 0,93.033 3  &kJsifx 01+ a,b,d~g

43 18.46 C,,H,,0,, 0.3 625.141 2% 463.089 4,301.034 6,300.026 2,299.019 7,271.024 7 il }% % -0-— 2 12" a,e

44 18.61 C,,H,O, -0.8 193.049 3> 165.054 6,137.059 8,119.049 3 Wk R EFTE" a,b,d~h

45 19.20 C,H,,0, 0.8 337.093 1’ 191.0555,173.0453,163.039 3,119.049 1,93.0333 pCoQA'"*" a,b,e~g

46 19.59 C,H,,0, 1.1 337.0932% 191.0557,173.044 7,163.039 0,119.049 1,93.0333 pCoQA"*"") a,e,f.g

47 19.73 C,H,,0, -3.8 165.0550> 147.044 1,119.049 0 AR S a~c,f,h

48 2029 C,H,O, -4.2 163.0393> 119.049 1 PURICA TR a,b,e~h

49 2031 C,;H,,0,, 0.7 515.119 87 353.088 5,191.0555,179.034 2,135.044 1 1, 3 o A 2 3 i V1 a,c.e.g

50 20.42 C,,H,0,, 0.7 593.151 6> 473.109 1,353.066 7,325.072 1,297.076 7 FERE--Cc-e a,b.d,
f,h

51 20.58 C,H,,0, -1.8 197.045 1% 182.021 3,166.998 3,153.054 6,121.028 3,106.005 0 4T F > a,f.g

52 20.62 C,,H,0, 0.9 367.103 7% 193.050 1,191.055 5,173.044 9,134.046 3,93.0333 FQA'"*"* a,b,e~g

53 20.78 C,,H,,0, 0.8 367.103 7% 193.050 0,191.055 3,173.044 7,134.036 3,93.0333 FQA'"" a,b,e~g

54 2133 C,,H,,0,, 1.1 637.1053% 351.057 5,285.040 5,151.002 9,133.028 6 P 111 2% -0 -C BT - A HTE R a

55 21.45 C,H,O, —4.1 163.0394% 119.0490 B R a~h

56 21.56 CH,,0, -3.3 173.0813% 155.070 8,111.080 3 R a,b,d~h

57 21.80 C,H,,0,, 0.5 563.140 9* 443.098 5,383.077 1,353.066 9,297.076 7 JERFR -CHIBET -C AR a,d

58 22.08 C,,H,,0,, -0.1 623.1253> 285.040 6,199.040 7,151.003 1,133.028 5 AR -O- M A RR-C T a

59 22.16 C,H,O, -1.5 179.033 6" 151.038 9,133.028 5,123.044 2,105.033 8 UL 17 Sl b,d~g

60 2221 C,;H,0,, 0.6 609.146 4> 285.040 5, 199.039 4,151.002 9,133.028 5 KR Z-0-—c a,g

61 2235 C,H,,0,, 0.9 563.141 1% 443.098 9,383.077 5,353.066 9,325.072 0,297.076 9 JF 3% K -C-Hi Mt -C-Apr ") a,d,g

62 22.47 C,H,,0, -1.8 193.0502% 178.026 5,149.059 7,134.036 3 b g a,b,d~g

63 22.50 C,,H,,0,, 0.9 473.073 0” 311.041 0,293.030 2,179.034 3,149.008 2 R d,e

64 22.75 C,,H,0,, 0.6 621.109 8” 351.057 0,269.045 3 FERE-O- R R R a

65 22.87 C,H,,0, 2.9 223.060 7° 208.0364,190.0259,162.031 1,134.036 3 T TR TR a,d,g,h

66 23.07 C,,H,,0,, 0.4 609.146 3% 301.0355,300.027 2,271.024 7,255.030 2,151.003 1 #it j% % -O-C - A 4 a,g

67 23.18 C,H,,0,, 0.5 579.135 8% 285.0405,199.039 5,175.038 7,151.002 9,133.028 7 A ¥ %-O- /% H-C HiFF " a

68 2320 CHO, 0.5 300.999 1% 283.996 0,245.009 0,201.018 8,173.023 5,145.028 5 &L " f.h

69 23.24 C,,H, 0, 1.3 5852196 247.1337,203.143 6 — R ER R -0 A B MR- D BT

70 23.26 C,,H,,0,, 0.2 609.146 2 301.035 1,300.027 4,271.024 9,255.029 8,151.002 § = DI7:10.1415] a,b.d,
f~h

71 23.37 C,,H,0,, 0.7 533.130 4% 443.098 6,383.077 4,353.066 4,297.076 7 FER R -C-R a.d

72 23.40 C,H,0,, 0.8 463.088 5> 301.0354,151.0027,107.012 6 Sty a,e

73 23.41 C,,H,,0,, 0.8 593.151 6> 285.0505,151.025 3,133.028 4 AR K -0- 2 P2 a,b,g

74 2347 C,;H,,0,, 02 537.1039”  493.114 5,295.061 1,197.045 0,179.034 1,135.044 0, % F iz b.f

109.028 3

75 23.62 C,)H, 0, 1.1 463.088 7> 301.0354,245.0450,201.0555,151.002 9 SR g 0 a,b,d~g

76 23.76 C,H,,0,, 1.6 461.073 2% 285.040 6,255.029 8,199.039 7,151.003 0,133.028 4 A JRH £-O-Hi i mR""" a,e

77 23.79 C, H,,0,, 0.6 637.141 4 299.055 8,284.032 5,192.007 2 6-demethoxy-4-O-methylcapillarisinglucuronic a

acid-hexoside! !
78 23.82 C, H,,0,, 1.3 447.093 8% 285.040 6,284.032 7,256.037 5,151.002 5,133.028 5 A Hi¢f V02" a.g
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79 24.17 C,H,0,, 1.3 521.130 7% 359.101 7,197.044 7,179.034 2,161.023 6,135.044 0 K ik FFHz-O-C BT b,f
80 24.21 C,;H,0,, 1.3 577.1570” 431.098 6,285.040 5,255.029 7,227.034 8,183.044 5 1L A4f " d
81 24.24 C,H,0,, 0.7 623.162 1”’ 315.050 9,300.027 8,299.019 5,271.025 0,243.030 0 5l #H-3-0-EF M " a,c.f,g
82 24.47 C,,H,0,; 0.0 521.130 0% 359.099 2,197.045 1,179.034 3,161.023 7,135.044 1 3k ik F#-0-C fE1" b,f
83 24.58 C,;H,,0,, 0.5 515.119 7% 353.088 1,191.0554,179.034 3,173.044 8,135.044 1 F4tJ5E B" a~c.e,g
84 24.64 C,H,0,, 0.8 519.187 67 357.1345,151.039 1,136.015 6 PG % -0-C > a~c,g
85 24.75 C,,H,,0,, 1.1 477.104 3 315.050 9,300.027 6,271.024 9,243.029 9 SRZEF-0-C TR a
86 24.81 C,,H, 0, 1.1 491.083 6> 315.0513,300.027 6,271.024 9,243.029 8 R RAEE-0-H AR a
87 2491 C,;H,,0,, 0.3 577.156 4% 269.045 6,225.055 7,201.054 7,183.044 7,151.002 4 J¥3EF-0-25FMIF 2 a,b,f,g
88 24.97 C, H, 0, 1.0 263.1291%  245.1189,201.127 9, 186.104 8,149.096 3,121.064 5, rupestonic acid B'”’ a,c
109.064 7
89 25.00 C,,H,,0, 0.9 285.040 7%’ 257.045 4,229.050 5,211.039 7,185.060 1 iz 0 a,d,g
90 25.05 C,;H,,0,, 0.8 515.1199” 353.0883,191.0555,179.034 1,173.044 6,135.044 | LR A" a~c,e.g
91 25.28 C,H,,0, -2.4 187.097 1*’ 169.086 1,125.096 1 T om@' a~h
92 2530 C,H,,0,, 0.9 447.093 6> 285.040 8,284.032 5,257.045 6,151.002 8 P a.g
93 2538 C,)H,,0,, 0.8 431.098 7% 269.045 0,240.042 5,151.002 7,117.033 1,107.012 4 FF3 & -0-CL 20> a.g
94 2542 C,H, 0, 0.8 431.098 7% 269.045 0,268.037 7,240.042 5,151.002 7 B REF-o-CHE a
95 2548 C, H,,0, 0.5 325.093 0% 163.0392,119.049 1 G RR-0-T R a
96 25.52 C,H,,0, L1 44507817 269.045 6,225.0556,151.003 1 FERF oA pEmE AR a,d.f.g
97 25.55 C,H,,0, 0.5 269.045 6> 225.056 1,151.002 5,117.033 3 EX-E S R a.g
98 25.58 C,,H,,0,; 0.9 607.167 4” 299.056 1,284.032 7,256.037 9 A2 200 a,b,f.g
99 25.64 C,H,,0,, 0.9 609.183 0> 301.071 8,286.048 3,242.058 2,151.002 7 Hs pz pL10-14.24.30) a,b,d,f
100 25.72 C,,H,,0,, 1.0 477.104 3% 315.050 0,300.027 1,299.019 6,271.024 7,243.030 0 5l 2% Z-0-CL 45 1020 a.d,g
101 25.79 C,,H, 0,5 0.0 767.204 0 283.061 3,268.037 8,240.042 8 B R -0-C M- C - A 4T 0 a
memR
102 25.83 C,,H,,0,, 0.4 515.119 6” 353.087 8,191.0554,179.034 2,173.044 7,135.044 1 S&FER CV "2 a~c,e,g
103 25.85 C,,H,,0,, 0.1 491.083 1>’ 315.050 8,300.027 5,271.025 7,243.030 5 S RAEE-0- AR R a,b
104 25.87 C,,H,,0,, 0.6 651.157 0> 313.071 9,298.048 1,283.024 9,269.045 6,255.030 0 — ¥ 3L — HI G JL & i -0- O B -# %) a
B
105 25.96 C,,H,/0,, 1.0 475.088 6> 299.056 0,284.032 7,256.037 5,227.033 9,151.002 7 HI 3 (11 4% -0~ & bl s iR a
106 26.02 C,,;H,,0,; 0.5 505.099 0% 329.066 9,314.043 5,299.019 9,271.024 8 SRS EIL - O AT R a
107 26.03 C,;H,,0,, 0.2 499.124 6% 353.090 7,191.056 0,179.034 4,163.039 2,135.044 1 C-pCoQA""’ b
108 26.04 C H, O, 0.6 359.077 4* 197.0451,179.034 3,161.023 6,135.044 1 WL D b,c.f
109 26.20 C,H, 0, 1.2 455.1928" 247.1337,203.143 8 — K B R -0- TR a
110 26.27 C,H,,0,, 0.9 499.1250” 337.093 1,191.056 1,179.034 3,173.044 8,135.044 1 C-pCoQA""’ a
111 26.37 C,H, 0, 1.1 529.1357” 367.103 8,193.049 7,191.055 6,179.033 9,173.044 8 C-FQA'"*" a.g
112 26.54 C,H,,0,, 1.6 499.125 3% 337.0942,191.056 0,163.039 3,135.044 0,119.049 1 C-pCoQA"’ a
113 26.64 C,H,0,, 1.5 529.1359” 367.1042,193.050 8,173.044 8,134.036 5,93.0333 C-FQA'*"" a
114 26.69 C,;H,,0,, 1.4 499.125 3% 353.0883,191.055 7,179.034 3,135.044 0,93.0332  C-pCoQA'"’ a
115 26.73 C,,H,,0,, 1.9 461.109 8%’ 299.056 2,284.030 6,255.029 9,227.034 1,183.044 4 HI I (11 25 fy-0-C f " a
116 26.88 C,,H,0,, 0.9 475.088 6" 299.056 1,284.0329,255.029 7,227.034 5 S 1L 2% 19 - O- 1 24 B TR 7R a
117 26.94 C,,H,/0,, 0.7 621.146 57 283.061 3,268.037 7,240.042 8 B B -0~ T W -7 A R a
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S e MS = A s o
118 27.03 C,;H,,0, 0.4 263.129 0” 219.138 7,201.127 9,177.127 8,137.059 7 rupestonic acid E/F'*" a,c
119 27.25 C,;H,,0,, 1.2 491.120 0% 329.066 9,313.035 6,298.012 1,270.017 0,242.021 4 =JRI- I GBI TH-0-C L a
120 27.39 C,,;H,,0,; 1.4 505.099 4% 329.066 9,314.043 4,299.019 9,271.024 9,243.030 | =23~ W ZIL T -O-H AR a
121 27.44 C,H,,0,. 0.1 653.1723" 283.061 4,268.037 9,240.042 2 WL -0- R a
122 27.57 C,H,,0,, 1.2 499.125 1% 353.088 1,191.055 6,179.034 3,173.044 9,135.044 2 C-pCoQA"" a
123 27.75 C, H,0,, 1.1 529.1357% 367.104 5,193.050 0,173.044 8,134.036 3,93.0333  C-FQA'""" a
124 2791 C,H,0,, 0.9 529.135 6> 367.102 8,353.087 4,191.055 6,179.034 3,173.044 8 C-FQA"*" a
125 28.29 C,,H,,0,, 0.1 623.161 8" 283.061 4,268.037 9 R 2 R -O0-C B- T a
126 28.32 C,,H,,0,, 0.7 521.1304*" 313.071 7,298.048 7,283.025 4,269.046 1,255.029 9 3 3&-=H AL EHI-O-CHFH " a
127 2837 C,H,,0, 1.3 315.051 4% 300.027 1,271.027 1,243.030 3 P S g 2L a,g
128 28.42 CH, 0, 0.2 263.128 9% 245.118 4,201.128 1,177.127 9,153.091 1,137.059 7 rupestonic acid E/F*" a
129 28.49 C,,H,,0,, 0.7 543.151 1%’ 349.092 4,193.050 3,173.044 8,134.036 2,93.033 2 di-FQA"* a
130 28.59 C,,H, 0, -0.2 623.161 6* 283.061 3,268.037 7 IR 2 R -0- TR - ) a
131 28.67 C,,H,,0,, 1.0 493.114 57 295.061 2,185.023 8,135.044 1,109.028 3 PR AL b.f
132 28.70 C,H,,0, 0.4 283.061 3% 268.037 9,240.042 7,239.034 9,211.039 8,151.002 9 &y ax ' * 121919310 a,b,f
133 28.73 C,H,,0,, 0.8 637.177 9* 283.061 3,268.037 8,240.043 1,151.002 5 S P a,b,f
134 29.04 CH, 0, 1.3 285.050 8% 241.0502,201.018 4,199.039 8,151.002 7,133.028 5 A 1 % DIe.10.12.28.31] a,e~g
135 29.07 C,H,,0, 1.1 301.0357% 245.046 4,229.050 9,178.998 5,151.002 6,107.012 5 i} jig & D/ 7:12:14-15.26.267 a~h
136 29.16 C,H,;0,, 1.1 431.098 8% 285.040 5,284.032 3,257.045 2,151.002 7,107.012 3 1L Z5 M -0- R A7 d
137 29.37 C,H,0, 1.5 315.051 5* 300.027 7,272.032 6,227.033 8,151.003 3 SFRERY a
138 29.43 C,,H,;0,, 0.8 543.1512% 367.1022,349.091 6,193.049 6,173.045 2,134.036 3 di-FQA""’ a
139 29.46 C,H,,0,, 1.2 493.114 57 295.061 2,185.023 8,135.044 1,109.028 3 PHEYER A 10 5 A 1R b.f
140 29.54 C,H,0,, 0.5 677.151 5% 515.120 4,353.088 8,191.055 3,179.034 0,135.044 1 tri-CQA™"’ a
141 29.83 C,,H,,0,, 0.9 491.119 9" 283.061 3,268.037 9 IR B % -0- TS a
142 29.89 C,,;H,0,, 1.6 543.151 6* 367.1022,349.094 4,193.050 0,173.044 9,134.036 2 di-FQA'' a
143 30.21 C,,H,,0,, 0.5 507.114 6" 299.056 3,284.0329,192.0059,176.011 0,147.007 8 6-2% 1 48 %k -4'-O- 11 3 1 s (o S5 - a
7-O- M EHAE
144 30.28 CH,,0, 1.1 265.144 8” 265.144 8,247.133 0,203.143 5,187.111 8,163.112 4 rupestonic acid G'*"' a
145 30.76 C;H,,0, 0.2 265.144 5% 207.1024,195.1022,163.1120,151.111 9 la,5a-epoxy-4a-hydroxyl-48,108- a,b
dimethl-7aH, 10aH-guaia-11(13)-en-
12-oic acid!?"
146 31.09 CH,,0, 0.7 265.144 7% 207.102 6,195.101 9,163.112 5,151.111 9 la,5a-epoxy-4a-hydroxyl-48,108- a
dimethl-7aH, 10aH-guaia-11(13)-en-
12-oic acid 7 43 5 4 4 2!
147 31.27 C,H,0, 0.6 329.066 8> 314.0432,299.019 7,271.024 §8,243.029 4 St-E SmUiE-E 5 4 TR a,g
148 31.41 C H,,0, 1.3 269.0459* 225.0547,201.054 8,183.044 6,151.002 8,149.023 3 & VY a.d,e,g
149 31.84 CH, 0, 0.5 285.040 6> 193.013 7,192.0054,177.018 2,133.028 5 625 A 14 R € a
150 31.98 CH, 0, 0.5 359.077 4% 329.030 5,314.007 0,286.011 9,258.017 1,242.021 1 = JH- = HI S FL #1102 a
151 32.07 C,H,,0, 0.1 299.056 1%’ 284.032 6,256.037 6,227.034 2,151.002 7 (CERTE S a,f,g
152 32.27 CH,,0, -0.7 247.133 8> 203.1437,188.120 4,163.112 2,135.080 3,109.064 6 — ¥ il a
153 33.25 C,H,,0, 1.4 329.067 1% 314.043 3,299.019 8,271.024 9,243.029 7 SRS T S 2820 a,g
154 33.48 C, H, 0, 0.9 359.077 5* 329.030 4,314.006 9,286.011 9,258.016 9,230.021 7 = & F-= I 4 L # fi>) a
155 33.90 C,;H, 0, 0.0 247.133 9% 203.1437,187.1123,163.112 2,135.080 5,109.064 8 — 3 i M % i [7] 43 S 4 4" a
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o 1z N 5E MS® 1 S
% /min 5 ¥ jopm ™ 15 Vi HFR bt
156 33.98 C H O, 1.3 359.077 7% 329.030 5,314.006 9,286.012 2,230.021 9,202.026 5 ¥ J-— I}l 4 3 2 i - a
157 34.52 C,H,,0, 0.7 299.056 3” 284.032 6,256.036 9,151.002 6 = A e f.g
158 34.94 CH, 0, 1.2 313.072 1% 298.048 4,297.040 5,283.024 9,269.045 4,255.029 8 - J5 H- = Il S S ¢ "' a
159 3545 C H 0, 0.8 343.0826” 328.058 8,313.0354,298.0120,285.041 1,270.016 8 37 K- FFl 4 3k 2 i a
160 36.05 C,H O, 0.5 343.0824% 328.058 8,313.0355,298.012 1,285.040 8,270.017 0 5 - = I}l 4 & 3¢ > a
161 36.36 C,)H,,0, 1.2 495.275 8% 465.083 8,247.136 0,203.143 5,163.112 1,109.064 8 anabsinthin*?! a
162 36.51 C,H, O, 0.2 373.0929% 358069 4,343.045 9,328.022 5,300.027 5,285.004 1, %64+ %2 a
257.009 1
163 36.64 C,H,0, 0.5 283.061 37 268.037 7,240.042 4,239.034 6,211.039 2,151.002 7 4 & % {9 [ 4 5 b 14> a,b
164 36.73 C,H,,0, 0.6 511.270 4* 263.128 5,247.133 9,203.143 7,163.112 0,109.064 7 absinthin C"** a
165 36.91 C H,,0, 0.2 299.056 1*’ 284.032 6,192.005 8,176.010 2,147.007 8 6-2 A E-4-0-F LW R (S a
166 37.36 C,H, 0, 0.4 511.2703” 263.128 8,247.133 7,203.143 6,163.111 9,109.064 7 absinthin C [f] 5 5 44 {4 a
167 37.40 C,H, 0, 0.8 283.097 8" 179.034 4,161.023 7,135.043 9 TR 2 2 TR d
168 38.02 C.H,,0, 0.9 313.072 0> 298.048 2,283.024 8,255.029 8 it SR €y a
169 38.48 C H O, 0.6 343.0825” 328.0592,313.0354,298.011 6,285.040 7,270.016 9 35 J&-— FF 4 3k 2 iy > a
170 39.96 C,H,,O; 0.3 479.280 4% 435.290 8,247.133 6,231.138 4,203.132 6,163.111 6 artepestrin B™*’ a
171 40.24 C,H,,0, 1.0 497.291 3% 453.305 0,247.133 8,203.143 6,163.112 1,149.096 2 hydroxyartepestrin F**’ a
172 40.47 C,H,, O, 0.8 479.280 6> 435.290 5,285.149 6,247.133 7,231.138 9,203.144 0 artepestrin D'** a
173 41.58 C,H,,0, 1.1 481.296 4* 481.2970,231.138 8,187.148 6 artepestrin F*¥) a
174 43.49 C, H, 0, 0.9 455.353 4% 407.331 7,390.256 5,373.253 1,246.029 6 FrECR R DU a,f,h

307748

175 43.72 C,H,,0, 0.9 455353 4% 407.3335

307748

EE%H&I)U-XJO] b~d,f,h

V5 B X E A Y [M-H ]V [MAH ] 5P [MAHCOO ] 5a — A8 b M8 05 e A AR 5 d. RN EE S se. 515 T 5 £ i fof s g PR HF
49 5 h KO CQA. MITMEBE 3 45 T 12 5 pCoQA . p-F LML FE 45 TR s FQA. P 2% 19t 3 45 T iR 5 di-FQA. B 2 1Bt JE 45 T 12 ; C-FQA.. Wi e F oy 292 i 3ok 2

TR 3 C-pCoQA. I Bt JE 7 W7 I JE 25 T 1R 5 tri-CQA. = W MEMEJE 28 T 1%

242 WG N TIAOREOR T IR Y S T 724 B
M 28 B A3, A 45 68 > ¥ i Jz Ho 11 25 (43,50,54,57,
58,60,61,64,66,67,70~73,75,76,78,80, 81,85~
87,89,92~94,96~101,103~106, 115~117, 119~121,
125~127, 130, 132~137, 141, 147, 148, 150, 151,
153,154,156~160,162,163,168,169) Fll 4 > — %
R 2 (77,143,149,165) , Ho b 3 i Jz H AT 280
3 FEORIE T —ACE AR RIS A A
AT, T O A 0 T A B A3 SR VR T — R . K
3 TR K 28 DUBE Ak 04 JF 2 i S R B
AT o Foh ST 2 058 R BEAT 0 L BT e
%% C,H,0, 1 i, M5 /& H,0,C0,CO,,C,H,0 %
PEE T £ K, DL K C ¥ kA= 8 2k R - Bl 4 R 2 g
(RDA) Zff EHE . FEME FEAT L&Y 72
AW T B T % m/z 463.088 5 [M-H] " Fl1 m/z
301.035 4 [M-H-glucosyl] " (glucosyl 3 7 i % 1
TR R, AT R A ELR AR R O AL BE S T
UL m/z 151.002 7,107.012 6 ¥FAE#E A, 4 5 %) IR & L

XF 2 A A R P . LB ST — SR
i B m/z 563.140 9 [M-H ] 1 #fE 4> F 5 F i .
G b n] WL W R B T om/z 443.098 5 [M-H-
C,H,0,] -, 383.077 1 [M-H-C,H,0,-C,H,0,] ",
353.066 9 [ M—-H-C,H,0,-C,H,0,-CH,0]",297.076 7
[M-H-C,H,0,~C,H,0,-CH,0-2CO ], #E Il i% ft. &
Yy ok WURE B, 00 1% A5 A 5 SR i — B
ZAL A YR RE N S R -C-A M 1 -C-ARBE 1 .

TR A 0 R — il R 1 B TR R AR G L A
JBT 1 24 A v B 7O T S DT 24 C 3R RDA 24,
B F KA CH, ERMBIHWT R, ki Y
143 {15 F 1 F 6 Ry m/z 507.114 6 [M+HCOO |-,
ML o0 2 A 25 B J3 B 4 D i 431 =000 C,,H,,0, 6
H g R B 78 m/z 299.056 3 [ M-H-glucosyl ],
284.032 9 [ M-H-glucosyl-CH,]~,192.005 9 [M-H-
glucosyl-C,H,0] =~ fl 176.011 0 [M-H-glucosyl-
C,H,0,] -~ 1 147.007 8 [M-H-glucosyl-C,H,0,-
CHOJ . %54 SClik Hex e 24 Wiz ik & vl g
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H6-2 HA I -4-0- F 3L B BR @ R R -7-0- 4
L RE
243 fERiEZE T HOR R b % 15 A
i T RAK R 4 (69, 88,109, 118, 128, 144, 152,
155,161,164,166,170~173) , & — ki i b b ELAR 5
1) — 250G W) o — s A R AT A2 ) A 5 % 24 i 1ot
() 32 LA AE J2: IR A DT 24 81 C 38 & 2 RDA 1, 155
#— 4 % 4 CO,,H,0,CO,CH,,C,H, % h ¥ 5 7 %
KU AW VTR B AR T RS TR T
A m/z 497.291 3 [M-H ], #L Il 4 + Xk C,,H,,04-
TG F g P oAl WL m/z 453.305 0 [M-H-CO,] ",
247.133 8 [rupestonic acid—H ]~ (rupestonic acid 3 7~
— KR ), 203.143 6 [rupestonic acid—-H-CO,]",
163.112 1 [rupestonic acid-H-CO,-C,H, ], 149.096 2
[ rupestonic acid-H-CO,-C,H, |~ 454 SCHk Fb x>,
HEWTZ AL A W) Pl fiE & hydroxyartepestrin F
244 FEERE TIHOREURL I E 6
T REMEY (16,28,35,44,59,65), T H K E
FRILDEFMEE T, FERBUAYVELEET
PR ek AR R R B LRGSRk £
COT CO,"™™ LIMLG W 35 J i, — G it v i 31
m/z 179.033 5 [ M+H "0 5> T 85 71, 9 ik i
A8 ¥ m/z 151.039 0 [M+H-CO]", 133.028 4 [M+
H-CO-H,0]", 123.044 2 [M+H-2CO]", 105.034 0
[M+H-2CO-H,0 ", £ 5 X%F M i ext, #f 2 iz ik &
WhZEK L F
2.4.5  HoAth T AR BURE P A 8 S R ER =
ARG R L ESMEEY ., 20l ik &9 84,
145,146,174,175.
3 itig

7K BF 5% 5% Fl UHPLC-Q-Orbitrap-MS $ R M T3
Ok i hE v A B A 175 A A W, AR TG B
7 A5 25 M B A . IRAR 2 B S 5 i SR
HH o R 2 R o SR AR R B PO SR DY 52
X —E AL A (NO) , B IR FE A F -a(TNF-a) ,
L2 A 28 -18(TIL-18) 55 34 ¢ i (9 4 i %245 10
AW -3-O-H A (5 =) it i % -3-0-B-D-Hi 4§
Wl (S M R A ), A R R ORI K R R -7-0- 7 A B
(R BB ) B 57 i e AR 06 PR A B 2%
43 BT B R AN A BE B SR AL T BR F O 3 I8 41 i
TRAP /R Y S R R H AT BORe 5 ORI B BE 1 2
B0 A 2l TR A oy — T TR R AT R R
BEUE T B TR SN RO R 1 T
B T AROR R AN TR 2 ) AN TR R TR 1 2 ) 1
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PE R 359 0T 3 3 P R 8 L ARME L SE L R £
K 2 S GEAIRYT 5 T BOR URL R R T
BN AR PTG B D) B WA G

A B 5 PR R A ST T A0k U A 27 B R S
il 0% BF T 4% G0 1 AR W) A6 27 7 vk o B8 L aliAb S e i
T v T R A ) 24 RV B B B ) T, Ol B A L
253000 ot B el B AR R AL 4R AL T — s i Rl A AR
P, IF i 5 5 i 500 4 TH AT 50 N7 o A R A
PRI 2558 1w A o2 Ll . (B AR B AT SR A7 A
— 5 Jry BR M BT A0k ORI R) T 20 v T A
o A R A7 245 60 A PR A A 2l (— R A3 4 AR
JRAM B3 2 T A DR DR R 4 TR ) L OF HUA AR
O A I UE S H 4 P A R AT AT R A
o R 1B R R DAY, UHPLC-Q-Orbitrap-MS
He AR FURE X il 500 b =R 4 Ak A #E AT 4, S SR
HE— 25 2R AR €15 - BT 35 56 A% T F50 Rk 0RE i
FR R R M A HEAT A3 BT, O B A Y A I
o N E |, R G870k UKL BT a5 ) PE A R
% . 94b, Tl i UPLC-Q-Orbitrap-MS % % Hi Y
b2 155 A AR 22 ) 43 S A6 A DRI 2k o A 4 T Ak 27
SE A 00 5 ST T R FH G R B A R R
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