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Abstract: Objective To identify chemical constituents in Artirilali Honeyed Pills by ultra-high performance liquid chromatography
quadrupole/time-of-flight tandem mass spectrometry (UPLC-QTOF-MS/MS). Methods The chemical constituents in Artirilali
Honeyed Pills were separated and analyzed using UPLC-QTOF-MS/MS technology. The accurate relative molecular weights of each
compound were calculated based on high-resolution mass spectrometry data. Subsequently, the molecular formulas of the compounds
were deduced through fitting calculations using Xcalibar 4.0 software. Qualitative identification of the compounds was performed by
comparing them with reference substances and relevant literature. Results A total of 106 compounds were identified, including 42
organic acids, 30 flavonoids, 23 terpenes, and 11 other compounds. Classified by the source of medicinal materials, 78 compounds
were derived from Cari Fructus, 23 from Anacycli Pyrethri Radix, 4 from Zingiberis Rhizoma, and 13 from Operculina turpethum
root. Among them, 12 compounds were shared between Cari Fructus and Anacycli Pyrethri Radix. The possible mass spectrometry
fragmentation pathways of chlorogenic acid, isochlorogenic acid B, hyperoside, and astragalin were confirmed. Conclusion The
established UPLC-QTOF-MS/MS method can achieve the identification of chemical components in Artirilali Honeyed Pills, providing
reference for the quality evaluation and pharmacological substance basis research of Artirilali Honeyed Pills.
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Fig. 1 Total ion chromatogram of Artirilali Honeyed Pills
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Table 1 Identification and attribution of chemical constituents in Artirilali Honeyed Pill under negative ion mode

P55 &4 RR temin - 1 B RHE B TR miz He

1 HE PR A 0.53 CgH1207 [M-H]" 179.054 3, 161.043 3, 129.017 5 a

2 ER 0.63 CeHsO7 [M-H]" 133.0135,111.008 0 ab

3 RITER 0.95 CgHsO; [M-H]" 155.9496,128.033 7, 111.007 5 ab

4 6-O- W ot A Rk A 4.67 CaHsgOw [M-H]"  481.229 1, 223.062 5, 113.024 6 a

5 HeERR 472 CiH1s0s [M-H]" 191.0551,179.034 0, 135.044 0 ab

6  6-O-/KEEEpEA 481 Ci7Ha:010 [M-H]  349.182 9, 279.143 5, 193.049 6, 191.055 2,a
161.047 0, 113.022 6

7 A ABIREA-7-0-(6-O- L BEFL-p-D-Fi % 4.95 CaoHssOs [M-H]T  481.226 7, 223.059 0, 113.022 1 a

BIE)-B-D- A F A

8  EMNMERR 4-%H &R A 5.15 CzH3010 [M-H]" 193.049 5, 101.023 2 a

9 REEJEER B-4-O-F AR A 5.21 CzH0014 [M-H]" 191.055 3, 175.060 0, 113.022 9 a

10 ETIR-6-0-KEMiEA 5.27 CiHz2010 [M-H]"  349.185 9, 197.045 1, 191.054 3, 179.056 8,a
161.043 5,113.022 8

11 FEERRR B-HI A EE A 5.34 CxH0w [M-H]" 481.226 6, 349.183 8, 191.053 9, 149.043 7,a
113.022 7, 101.022 6

12 HER 5.43 CieH1s09 [M-H]" 191.0559, 179.033 3,173.0450, 135.0430  ab

13 L EER 5.67 CiH1s09 [M-H]" 191.0556,179.034 6,173.0451,135.0444  ab

14 IR TR G EF 5.80 Co4H3s014 [M-H]" 387.164 7, 207.100 4, 161.043 7, 113.022 6,a

101.023 3
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15 FR)AmEmS 5.88 CaH3s014 [M-H]* 387.165 8, 221.066 5, 207.100 3, 161.044 7,a
113.023 0, 101.022 7
16 WNHERR™ 5.98 CgHsOs [M-H]- 161.0456, 135.044 8, 100.946 8 b
17 G-I A RE A 6.02 CaxH3013 [M-H]* 371.0599,209.028 2,191.017 9,113.0231 a
18  8-O-ZMha Ffia 6.06 CioH28012 [M-H]" 401.145 2, 371.059 8, 269.100 6, 191.018 0,a
161.043 7
19 SRR BRI A 6.14 C2H22014 [M-H]" 371.060 6, 209.028 7, 191.018 5 b
20 KB 6.22 C23H3s013 [M-H]- 453.043 1, 387.163 7, 293.088 1, 191.054 2,a
101.023 4
21 ENE 2-ZBEHE-3-(2-FIIE) T HIE-3- 57 A 6.26 CosHaoO14 [M-H]-  509.224 3, 389.181 2, 113.023 3 a
22 RN REA 6.31 CxH3s013 [M-H]- 222.882 6, 220.885 5, 207.027 2, 100.944 2 a
23 FHILA A PRI A 6.48 CoHis0s [M-H]- 209.030 4, 191.020 1, 143.070 7, 129.092 4 b
24 R IRIERERE A A 6.51 CaH3s013 [M-H]- 222.8837,220.886 5, 209.029 1, 100.944 5 a
25 WMHEREZE TR A 6.60 CasH2014 [M-H]- 371.059 8, 209.028 6, 191.018 2 b
26 IR RERE A A 6.66 C2H3s013 [M-H]- 463.2159, 222.882 8, 220.886 1, 100.944 5 a
27 WA B R A 6.80 Ci7H2009 [M-H]- 191.0554,173.043 5, 113.024 7 a
28 12-¥35LNENEER-3-O- R AT AR Rk 7.07 CurH00e [M-H]-  209.028 7, 206.019 3, 190.997 2, 155.105 5 a
29 BRI EIF-6"-O-W & THREE R kA 7.11 CasH2014 [M-H]- 371.062 3,209.030 5,191.019 8 b
30 SRR RE A A 7.16 CaH3s013 [M-H]- 222.882 9, 220.885 7, 209.027 5, 100.944 9 a
31 HEEFF-6"-O-W & TIRE R LA 7.28 CasH2014 [M-H]- 371.0619,209.030 4, 191.019 6 b
32 HEEIF-6"-O-W & TIRE R kA 756 CasH2014 [M-H]- 371.059 7, 209.028 4, 191.018 0, 179.032 9 b
33 B 2 B A A 7.68 CaoH016 [M-H]- 301.0315, 222.882 3, 220.886 0, 209.028 3 a
34 BT 2 B A A 7.72 CaHx016 [M-H]- 301.033 3, 222.882 8, 220.886 3, 209.028 6 a
35 FIEFF-6"-O-W & TEREE R kA 8.02 CasH2014 [M-H]- 371.0617,209.029 0, 191.018 2, 179.033 4 b
36 Gkt 8.19 CzH20012 [M-H]- 301.033 1, 271.023 7, 255.028 6 a
37 Mt K-3-O- W H R A 8.34 CaH1s013 [M-H]- 301.034 3, 178.996 6, 151.001 9 a
38 FMfif AT 8.38 CzH20012 [M-H]"  301.0330, 271.023 4, 255.028 2 a
39 ARBER-CHEFA 853 CaHOu [M-H]"  285.0389,284.031 1, 255.027 8,227.0292  a
40 7N LW BLR A 8.63 CaoH24015 [M-H] 222.8830, 220.886 2 a
41 WE RN B C kA 8.82 CH2015 [M-H]" 505.097 8, 300.026 9, 271.023 9, 255.029 1 a
42 Wi BTN Wk Ok A kA 8.93 CxH2015 [M-H]" 505.097 9, 300.026 7, 271.023 8, 255.029 0 a
43 PR 9.09 CigHz010 [M-H]" 331.173 9, 222.882 6, 220.885 4 a
44 LI -0 A BE A 9.21 CaH200u [M-H]" 285.037 1,257.044 8 a
45 Wil B BTN Wk Cbr A kA 9.22 CoH2015 [M-H]"  505.098 0, 300.027 0, 271.024 2, 255.0290, a
46 FLtJER B 9.34 CasHauO12 [M-H]"  353.087 2, 335.076 5, 191.055 5, 179.034 2,a,b
173.044 8, 161.032 8, 135.044 5
47 UmnEREZE B iR A 9.49 CasHaO12 [M-H]"  353.085 4, 191.054 6, 179.034 2, 173.043 3,a,b
161.023 0, 135.043 9
48 SEAEJEER AT 9.74 CasHauO12 [M-H]-  353.087 9, 191.056 0, 179.034 6, 135.0445  ab
49 = unedE: Y R A 9.77 CasH26017 [M-H]"  533.093 6, 371.062 3, 209.030 7, 191.019 7 ab
50 K" 9.83 C2H20011 [M-H]" 285.0384, 257.0446 a
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51 nnEEZE JE R A A A 10.21 CasH24012 [M-H]" 353.085 1, 191.053 9, 179.032 3, 173.042 1,a
161.021 8, 135.042 2

52 2-#3L-3-F AR TIRA 10.34 CoH1604 [M-H]" 173.042 7,100.943 7 a

53 Mt KW Bt ki kA 10.40 C2H22015 [M-H]" 505.089 7, 300.027 2, 271.023 5, 255.0294  a

54 Mk FE LT A 10.41 Cz3H2013 [M-H]"  301.031 2, 300.025 0, 271.022 1, 255.027 7 a

55 AR Z A 10.65 Ca23H38012 [M-H]-  301.032 7, 300.027 2, 255.028 0, 191.055 2 a

56 L O MER) A 10.67 CasH22012 [M-H]" 285.035 8, 284.030 6, 255.027 8, 227.0329  a

57 RtJilg C 10.99 CzsH24012 [M-H]"  353.0872,191.0556,179.034 3, 173.0450, 135.044 4a,b

58 it & Lk U e p A A 11.19 CaH2013 [M-H]" 301.031 8, 300.026 4, 271.023 7, 255.029 2 a

59  —WMMERE DU ER S A4 A A 11.33 CasH2s017 [M-H]"  533.092 5, 371.061 4, 209.030 3, 191.019 5 ab

60 LMk O MER) AL A A 11.43 CasH2012 [M-H]  285.038 7, 284.030 9, 255.027 9, 227.033 0 a

61 —WMMERE DU RR S A4 A A 11.49 CasH2017 [M-H]"  533.093 0, 371.061 7, 209.030 5,191.019 5 ab

62 fenchon-Glu-Glu4 11.61 Cz2Hss012 [M-H]"  315.179 4, 175.022 6, 161.043 2,113.0226  a

63  —WMMERE DU ER S A4 A A 11.81 CasH2017 [M-H] 222.882 8, 220.885 6, 191.017 9, 161.022 1 a

64 MRz 2 -0 e L LR A 11.90 CsoH26015 [M-H]"  463.087 3, 301.033 2, 300.025 8, 271.022 7 a

65 7-(3,4- " FRFL-5-HISH LK IE)-5-F4%E-1- 12.41 CaHxO7 [M-H]”  165.055 6, 150.032 5, 100.945 9 c

(4-F2Hk-3- F A OK)-3- Pl &

66 [ ZR L0 2 JE R A R A 12.50 CasH26012 [M-H]" 443.132 3, 367.103 1, 353.087 8, 191.055 6,a
179.034 4, 135.044 3

67 6-O-UMHEMmE s rSF A 12.60 CaoH26014 [M-H]"  447.091 1, 323.076 7, 285.040 1, 179.034 3,a
161.0238

68 S HM-3-C-(2", 6" -O-MHIL)yMAiHH A 12.72 CasHs018 [M-H]- 667.131 5, 505.097 9, 463.086 4, 301.033 0,a
300.026 9

69 & HEH-3-C-(2",6"- —-O-Ft 5 )i A f 12.83 CasH2s018 [M-H]-  505.098 1, 301.031 6, 300.026 9, 173.045 2 a

R A

70 TMMERE S JE R S A A 12.78 CasH24012 [M-H] 353.086 1, 191.054 4, 179.032 0, 173.043 4,a
135.043 7

71 7-(3,4- " §RFE-5-HI A IR IL)-5- 2 FE-1- 12.87 CaHosOr [M-H]"  209.081 5, 195.065 2, 179.070 9, 165.055 1,c

(4-F3Hk-3- F AL B OR)-3- D S ) 1 A 151.039 4, 137.023 5

72 KA CA 12.90 C22HssO12 [M-H]-  353.086 0, 301.032 8, 300.026 0, 285.037 7,a
191.055 1, 173.043 6

73[R EE N2 e 12.92 CaH26012 [M-H]"  447.222 1, 353.086 9, 191.055 8, 179.034 2,a
173.044 3,135.043 5

74 IR EENG 12.99 CzsH3s015 [M-H]" 533.223 6, 222.882 3, 220.885 8, 113.022 7 a

75 % FH R -3-C-(2",6"- —-O-Bt 5L ) M AT H 13.19 CasH2s018 [M-H]-  677.129 2, 505.067 6, 301.032 7, 300.027 O a

R AR A

76 ZL5RT C Fiafha 13.35 Cz2H3s012 [M-H]"  353.093 1, 301.032 8, 300.025 3, 285.039 4,a
191.053 8, 161.044 0

77 MR P R AL A A 13.39 CasH2s017 [M-H]"  651.1350, 285.038 2, 220.885 6, 161.022 7 a

78

makomotine C4

13.45 Ci7H300s [M-H]

285.037 5, 222.882 4, 220.885 5, 100.944 1

a
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TOM B & 13.52 Ci1sH1007 [M-H]- 285.037 8, 191.054 4, 178.997 8, 151.002 8,a

80 = Wi DU R S 44 A A

817-(3,4- —F2 5k-5- A L IR Ik )-5- 72 Jk- 1 -

(4-F2Fk-3- B 41 L 2R)-3- Bl S Ay Ak A
82 =i BH K

13.66

13.71 C21H2607

13.73

Ca3H2s017 [M-H]

[M-H]

121.029 7, 100.944 3
651.137 2, 285.039 1, 220.886 0, 161.022 5
329.137 5, 207.102 4, 165.055 8, 100.946 9

Cs9He2017 [MHHOOO} 801.392 6, 691.334 6, 639.338 3

d
83tenacissoside F4 13.78 CssHse012 [MHHCOOL 703.347 5, 667.373 2, 639.375 5 d
84 =i B 13.88 CasHssO12 [MHHOOO} 705.361 9, 669.386 2 d
85 =B H K 13.95 CaoHs4015 [M-H]"  329.233 1, 300.026 7, 191.062 9, 173.045 6 a
86 XU &(-3-O- F L i i i & 14.25 CisH26011 [M-H]"  275.164 0, 222.882 6, 220.886 2, 139.111 3 b
87 =mH B H R 14.77 CarHsgO13 [VHHOOOT 667.368 2, 639.337 0, 327.216 9 d
88 Ll Z:M” 14.81 CisH100s [M-H]" 197.805 2, 183.924 1, 162.837 1, 135.042 9,a

100.943 7

89 —ifii B K 14.83 Ca7HeoO1z [MHHOOOT 667.369 0, 327.127 0 d
90 #i} f7 #5-3-O-Mi & Ml -7-O-H A HEEF A 14.87 CagH3s018 [M-H]"  617.149 6, 455.118 4, 293.085 5, 191.017 0 b
O1 WMMER 45 7R H g A 15.16 CioH2409 [M-H]"  193.049 4, 157.085 5, 129.092 0, 113.095 1 b
92 =i B 15.19 Ca7HssO13 [MHHOOOT 667.362 1, 279.232 9 d

93 H B JR R i 4 B I TR A 15.28 CasH20s [M-H] 371.148 7, 311.127 8, 249.112 3, 189.090 7,c
163.074 5, 122.035 8

94 =R HL )RR A 15.31 CigH0s [M-H]" 229.1425,211.132 2,171.100 8, 121.027 9 a

95 =AML Fpa A 15.41 CisH:O0s [M-H]" 313.0705,171.100 7, 139.112 4, 121.028 1 a

96 — R AL ) \UMER Fpa A 15.45 CisH:0s [M-H]" 313.0699,171.101 5, 139.111 2, 121.027 8 a

O7 [ 2% Ik ol el Pk 2 JE IR S A R A 15.61 CasH26012 [M-H]"  367.079 9, 366.073 3, 222.883 4, 220.886 0 a

98 "I/ IR A

15.68 Ci6H3204

[M-HT

160.842 1, 146.963 9, 135.042 1

99 =il Bk
100 =i 2 E

15.84

a
Ca1H7s02s [MHHOOCOT} 969.472 8, 897.452 5, 869.421 1, 809.398 9 d
15.95 d

Cs4HgaO24 [MHHOOCOT 1115.528 7, 973.462 7, 787.392 6

101 =5 B H K 16.30 CagH74019 [MHHCOOL 991.455 0, 953.473 0, 809.397 9, 799.390 3 d
102 =52 H K 16.34 CssHs2024 [MHHCOOL 1137.513 9, 1117.543 9, 1015.477 2, 955.456 5 d
103 =iE B H A, 16.38 CsaHgaO24 [MHHCOOL 1115.532 7, 973.466 5, 955.457 3, 801.409 2,d

667.370 1

104 hirtellanine A4 16.67 CzH1s07 [M-H]"  334.083 9, 319.060 7, 304.034 7, 276.041 8,a
247.039 7, 219.044 6

105 =i Sk 16.70 CsoH72019 [MHHOOO} 975.460 0, 955.455 3, 915.436 3, d

106 =i S 16.97 CsoH70019 [VHHOOOT 973.453 8, 913.423 3 d

RN G XTI L X €, 43785 PubChem. ChemSpider. ChemicalBook (4 FE LU #i5E o« a-J8IE Ty, b-FUANHAR, T2, d-EARMHR.
*-indicates confirmation by comparison with reference substances, A-indicates confirmation by comparison with databases such as PubChem,

ChemSpider, and ChemicalBook. a-Cari Fructus, b-Anacycli Pyrethri Radix, c-Zingiberis Rhizoma, d-Operculina turpethum root.
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&Y, B 21 AL ZE TR (LEY 5. &) 2. 3. 5. 12, 13, 46~49. 57. 59. 61) Nji
11~13. 25. 46~49. 51, 57. 59, 61. 63. 66. T B BT HAR B LF &4
70, 73. 77. 80. 91. 97) , 21 MHABAHLELSE (fk RN e AL VRS S N R R L
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FEH oy B T R Ay IS T BORE LR 2 T R B
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HCHE H R A S 120 5 (R kiR . & 5%t
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HOOC._ _OH //
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0 —| H
HO A OH miz 191.055 9 m/z 173.043 0
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Fig.2 Possible mass spectrometry fragmentation pathway of chlorogenic acid
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Fig.3 Possible mass spectrometry fragmentation pathway of isochlorogenic acid B

Ak, BAb&W 47+ 51, 70 [IHES 158 Pk T]
HEWTH 750N CasHoaOr, tH A2 WHEREZE JE RS
&Y, FINELE m/z 353, 191, 179. 173. 161.
135 FHIERE A 510, S5 AY) 46, 48, 57 ¥ H
RE G SR, BT R AR RN R, B TGVER
OO S R R B, WO R E LR S5 44
2.7 HEEENEY

MBI H H Rz 773 S ) 30 Bk
S, AFEEET 22 4 (A 7. 19, 29,
31~39. 44. 50. 55. 62. 64. 68. 69. 75. 90.
104) FIEERE T 8 /4N (41, 42. 45, 53. 54. 58,
79, 88) o H A B IAL S WIS TE A B
GRIHAR, T R SR B TR

K 57 T B FL 7 Ak A W DARE 40 i T 5K
I e AT R, A 2 W B
FEWE T, W 200 R CaHeOs 18y, Bl 5 A2
B 7 ER HO. CO. COz. CoH0 Z0E S, LK C
IR AR - B R [ S (RDA) i B HEEL
BT 42 1 B g 8 kb B 2 2 i 2R A0 G 4 3 4 DA
K \IEBAE L, a2kt (a7 36) .
S ((hE 38) Bt (& 50) %

ERETEAT, &Y 36 R
i o (K BE B TR) A 8.19 miin, 43 T T IR M —H]™
j\j m/z 463.087 5 (ﬁ:}’%fﬁ C1H20012, calculated m/z
463.0877), EEREF N m/z301.0331 (CisHoO7 )
271.023 7 (C14H7,06 )~ 255.028 6 (C14H,05). R

PLERER B 7, WD HEWTHE Y 7 5 1 R AE TR
J& R EREBE 73 -CeH 1005 J5 T OAH NI i iz 25 1
T, BEEMHE m G R4 RDA Wi C 3
JE TR LRI s SRR LA 4. &
xR, MG S 36 Ak, fk
“4) 38 fE— R ARG ORIy 8.38
min, ‘EHHES TE I [M—H] A m/z 463.087 5
(4T3 CaiH20012, calculated m/z463.0877), HF
BT BTN m/z301.033 0 (CisHoO77). 271.023 4
(C14H706 )+ 255.0282 (C14H7057 )0 Ho i it 24 g Sl
HE5EY 36 HF, (USSR AZER, —#Y
& DA B R 9 B B B 2R oy, BN R o S5
&, FERIRIEAR.. S50 S Ext, b s
V) 38 RSt A .

14 50 457 IRHE] 9 9.83 min, ‘B IHED T 5
FUE [M—H] AN m/z 447.0923 (43130 C21H20011,
calculated m/z 447.092 7), HEBEWH BTN m/z
285.038 4 (C15sH9Og )+ 257.044 6 (C1sHoOs5) . HRHfE
PLERE R B, WD HEWTHE /7 5 1 & AE B A b
F 5 R FHEFEI 5 -CoH100s Ja T AR N Fr 1L 2515
HIUE T m/z 285.038 4, BEJE ILEMmE CE T RE
i R T 24-CO J& T VR IERE - m/z 257.044 6, HiJ5
AR LA 5. 5 RS, fiAMLEEY
50 NEATH M, (WEY) 44 £ — R AEHR T+
AR B ISHE] Y 9.21 min, ‘B RIAEDS T8 T [M—
H]7331 m/z 447.091 6 (ﬁj\%ﬁ C1H20011, calculated



<2768+ FEA0HBEUIH 2025FE 11 A

LR S

Drugs & Clinic Vol. 40 No. 11 November 2025

H

m/z301.033 1

m/z 463.087 5

-CH,G;

HO o]

H
m/z 255.028 6

B4 SLHRETEMRIERFER

Fig. 4 Possible mass spectrometry fragmentation pathway of hyperoside
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Fig. 5 Possible mass spectrometry fragmentation pathway of astragalin
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