Y@ RP RS rm

Journal of China Pharmaceutical University 2023,54(1):77 — 88 77

BAMABENUFER D RIERR

R NEELE WL AmET
(e B 2 o Bt B UG B2 B, P BT 21004252 P 258 Ko P22 e AR 252 2 I AT 211198)

B B OZARGFATAGRANN, BEET BFRR,ERT A 2L G RAMmSRABEY, AFRK
JA AR B 2R AR &3 -5 2 AT B ) FT 8% R 34 K (UPLC-Q-TOF-MS/MS) 5 2. A 25 3 B 4 25 854 09 1L 3 s - HEAT 21
SHT, FHIRIT T R A BTG 09 £5+, ERF(ESDE 6 & FHRXT REH AT ST RE HEHFA BT EHRE
BRI AT SR R T3NS AP A RAY EAGFHANEET ST.5MUAY, AR E Bk mFE AL
BRES  ERETREY KEEMEATHORS ETLEFTERAE, &R AW, UPLC-Q-TOF-MS/MS H R 7T A Z 4 &3t
WEAEZA 2 F R A PSRy R EER A SR POEM T, AR > EA LR G FHMRAMPHN T L
BBV B G SR R R 2 AR R AR I AT AR AR AR
KA ZA B AAFTF ;¥ UPLC-Q-TOF-MS/MS; 1L 5 2%, %
FESES R4 XEIREE A XEHS 1000 -5048(2023)01 -0077 12

doi: 10. 11665/j. issn. 1000 =5048. 2023020601

BRI Ahir 3 & & W, 5. 245 F e Ro g Aes L [J]. 7 B 254K % 54k ,2023,54(1):77 - 88.
Cite this article as: CHENG Xiaohong, LIU Huijun, JIANG Li, et al. Characterization of chemical constituents of Heibu Yaogao (ointment )
[J1.J China Pharm Univ,2023,54(1):77 - 88.

Characterization of chemical constituents of Heibu Yaogao (ointment)

CHENG Xiaohong', LIU Huijun® JIANG Li*, LIU Lifang™
'Hospital for Skin Diseases, Chinese Academy of Medical Sciences, Nanjing 210042; *Department of Pharmacognosy, School of
Traditional Chinese Pharmacy, China Pharmaceutical University, Nanjing 211198, China

Abstract Heibu Yaogao (ointment), which made of Galla chinensis, Scolopendra, etc. , is a commonly used hos-
pital preparation with definite clinical efficacy, yet its material basis has not been fully clarified. By ultra-high
performance liquid chromatography with quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS),
the chemical constituents of Heibu Yaogao (ointment) and its crude drug mixture were qualitatively analyzed, and
the differences of components before and after preparation were discussed. Scanned by electrospray ionization
(ESI) source in positive and negative ion modes, a total of 73 compounds were identified via precise molecular
weight, characteristic fragment ions and chromatographic retention time. 57 and 65 compounds were detected in
crude drug mixture and Heibu Yaogao (ointment) respectively, including tannins, phenolic acids, nucleosides,
amino acids, etc. In the process of preparation, the chemical structure changes are mainly concentrated in tan-
nins. The change of components of Heibu Yaogao (ointment) before and after processing were proved by UPLC-Q-
TOF-MS/MS, which provides important reference for elucidating the material basis of Heibu Yaogao (ointment),
illustrating the rationality of preparation technology and further promoting the quality control of the preparation.
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Figure 1 Total ion chromatography (TIC) of Heibu Yaogao (ointment) in positive ion mode (A), crude drug mixture in positive ion mode (B), Heibu

Yaogao (ointment) in negative ion mode (C), crude drug mixture in negative ion mode (D) and extraction ion chromatogram (XIC) of standards (E)
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Figure 2 Typical structures of tannins and phenolic acids in Galla chinensis
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Figure 3 Mass spectra of trigalloylglucose | and fragmentation
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Figure 5 Mass spectra of methyl gallate and fragmentation
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Figure 6 Secondary mass spectra of inosine and fragmentation
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Figure 8 Mass spectra of 2-hydroxy-6-pentadecylbenzoic acid and fragmentation
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Table 1 Mass spectrum information of compounds in crude drug mixture and Heibu Yaogao (ointment)
i,/ MS'/ Error/

No. mIZn (m2) (an((;) Formula Adduct MS*/(im/z) Compound Source
1 1.12  175.1194 2.7 CH,N,0, [M+H]* 70,60 Arginine® A

2 1.28 118.0860 -22 CH NO, [M+H]* 118,59,58 Valine® A/B
3 .35 116.0705 -1.0 CH/NO, [M+H]*  116,70,68 Proline" A/B
4 1.49  331.0677 1.8 C,H,0, [M-H]" 331,271,124,96 Galloylglucopyranose I A/B
5 1.78 1520566 -0.9 CHN,0 [M+H]* 152,135,110,80,53 Guanine® A/B
6 1.96 136.0610 -54 CHN; [M+H]"  136,119,92,77,67,65 Adenine® A/B
7 1.97  244.0939 44  CyH N0, [M+H]" 112,95 Cytidine® A/B
8 2.11 331.067 9 2.4 CH0, [M-H]" 331,271,169,125 Galloylglucopyranose e A

9 220 137.0448 -7.1 CH,N,0 [M+H]"  137,119,110,94,82 Hypoxanthine® A/B
10 2.23 331.0670 -0.2 C,H,,0, [M-H]" 331,271,169,124,107 Galloylglucopyranose ' A/B
11 232 331.068 1 3.1 C,;H,0, [M-H]" 331,271,169,125 Galloylglucopyranose e A
12 298 331.0669 -0.6 C,H O, [M-H]" 331,271,169,124,107 Galloylglucopyranose V@ A/B
13 3.38  268.1040 -03 C,H;N.O, [M+H]" 268,136,119 Adenosine*" A/B
14 3.58  331.0672 0.3 C;;H,0, [M-H]" 331,271,169,125 Galloylglucopyranose VI® A/B
15 3.68  269.089 6 5.7 C,H,,N,0q [M+H]*  137,119,110,94 Inosine® A/B
16 4.14  331.0669 -0.6 C;H 0, [M-H]" 331,271,211,169 Galloylglucopyranose VII© A/B
17 428 169.0141 -0.8 C,HO, [M-H]" 125,124,109,79,51 Gallic acid*® A/B
18 477 331.0669 -0.6 C,H,0, [M-H]" 331,271,211,169 Galloylglucopyranose VI A
19 480 483.078 5 1.1 C,H,0, [M-H]" 483,331,313,169,125 Digalloylglucopyranose I©) B
20 488 331.0668 -0.7 C;H,,0, [M-H]" 331,271,169,107 Galloylglucopyranose IX® A/B
21 5.32 483.078 6 1.2 C,H,0,, [M-H]" 483,331,271,169,125 Digalloylglucopyranose 1 B
22 573 483.078 4 0.7 C,H,,0,, [M-H]" 483,331,169 Digalloylglucopyranose T11¢” B
23 6.68  483.078 7 1.3 CyH,0, [M-H]" 483,331,313,169,125 Digalloylglucopyranose IV A/B
24 7.19 153.0196 1.5 CHO, [M-H]" 109,108,91,81 3,4-Dihydroxybenzoic acid® A/B
25 7.30  483.0779 -0.3  C,H,,0, [M-H]" 483,331,313,271,169,125 Digalloylglucopyranose v© A/B
26 745 162.0552 1.7 C,H,NO, [M+H]"  162,134,77 Jineol® A/B
27 797 483.0775 -1.0 C,H, 0 [M-H]" 483,331,313,169,125 Digalloylglucopyranose VI© A
28 8.03 483.0776 -0.8 C,H,0, [M-H]" 483,331,271,169,125 Digalloylglucopyranose v

29 8.09 242.0130 5.1 CH,NOS [M+H]" 162,144 Jineol-8-sulfate®™ B
30 8.10 162.0555 3.6 C,H,NO, [M+H]" 162,144,134 Scolosprine A® A/B
31 833 1250596 -0.8 C,H,0, [M+H]*  125,110,77 2-Methoxyphenol® A/B
32 8.44  483.0780 -1.1 C,H,0,, [M+H]*  483,313,271,169,125 Digalloylglucopyranose VIII®! A/B
33 8.57 483.0776 -09 C,H,0,, [M-H]" 483,313,271,211,169,125 Digalloylglucopyranose IX! A/B
34 8.76  635.0883 -1.0 C,,H,0 [M-H]" 635,483,465,331,313,169,125 Trigalloylglucopyranose 1 B
35 8.83 483.0777 -0.7  C,H,,0,, [M-H]" 483,331,271,211,169,125 Digalloylglucopyranose X© A/B
36 8.94  483.0780 -0.6 C,H,,0,, [M-H]" 483,331,313,271,169,125 Digalloylglucopyranose X1© A/B
37 9.09 483.0777 -0.6 C,H,0,, [M-H]" 483,331,313,271,169,125 Digalloylglucopyranose X1 A/B
38 931 6350890 -1.5 C,H,0, [M-H]" 635,483,465,331,313,169 Trigalloylglucopyranose 11 B
39 9.33 483.0776 -0.9 C,H, 0, [M-H]" 483,331,313,271,169,125 Digalloylglucopyranose X1 B
40 936 321.0250 -0.5 C,,H,0, [M-H]" 169,125 Digallic acid® A/B
41 9.44  635.0890 0.0 C,H,,0 [M-H]" 635,483,465,313,169,125 Trigalloylglucopyranose ' A/B
42 947 183.0294 -29 C(CHOq [M-H]" 183,124,95.78, Methyl gallate'® A/B

(35)-1,2,3,4-Tetrahydro-beta-carbo-
43 957 217.0976 1.9 C,H,N,0, [M-H]" 144,126 i A/B
; line-3-carboxylic acid®
44 9.89 6350879 -1.8 C,H,0 [M-H]" 483,465,313,169,125 Trigalloylglucopyranose e A/B
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( Continued )
No. r:ﬁ/n ?,/I:/;g (EH;();!) Formula Adduct MSY(m/z) Compound Source
45 1007 6350882 -12 C,MH,0, [M-H]"  635,465,313,169 Trigalloylglucopyranose V() A/B
46 1023 6350881 ~-14 C,H,0, [M-H]"  483,465,313,169,125 Trigalloylglucopyranose VI A/B
47 1042 6350883 -1.1 C,H,O [M-H]" 635,483,465,313,169,125 Trigalloylglucopyranose VII® A/B
48 1053 635.0875 -23 C,H,0, [M-H]" 635,465,313,169,125 Trigalloylglucopyranose VIIT® A/B
49 1055  635.0872 -29 C,H,0, [M-H]" 635,169,125 Trigalloylglucopyranose IX® A
50 10.66 787.0980 -2.4 C,H,0, [M-H]"  787,635,313,169 Tetra-O-galloylglucose 1 A/B
51 10.67 785.0831 -1.6 C,H,0, [M-H]" 785,617,465,169 Di-0-galloyl-HHDP-glucose'*’ B
52 1081 787.0975 -3.1 C,H,0,, [M-HI"  787,617,465,169 Tetra-0-galloylglucose 11'Y A/B
53 10.84 6350889 -0.2 C,H,0, [M-HI"  635,465,313,169,125 Trigalloylglucopyranose X' A
54 1123 787.0992 -1.0 C,H,0,, [M-HI"  787,635,465,295,169 Tetra-0-galloylglucose 111°°) A/B
55 1141  787.0972 -35 C,H,0,, [M-HI"  617,465,313,295,169 Tetra-0-galloylglucose 1V'®) A/B
56 1161 787.0989 -13 C,H,0,, [M-HI"  787,617,465,169 Tetra-0-galloylglucose V' B
57 11.62 197.0461 29 CH,0, [M-H]"  169,125,124,78 Ethyl gallate® A/B
58 1179 463.0889 1.5 C,H,0, [M-H]"  463,316,271,178 Myricitrin'® B
59 11.80 167.0364 84 (1,0, [M-H]" 167,108 Vanillic acid® A/B
60 11.82 3920336 -1.6 C,H,N,Na,O,P [M+H]' 268,125,124 Adenosine phosphate disodium B
61 11.86 3009991 04 C,HO, [M-H]"  300,283,201,145,129,101 Ellagic acid® A/B
62 11.94 9391085 -2.6 C,H,,0, [M-HI"  939,769,617,125 Penta-0-galloylglucose™ A/B
63 11.95 937.0985 3.4 C,H,0, [M-H]"  937,769.617,507,447,169 Tri-0-galloyl-HHDP-glucose'” B
64 1262 1091.1214 0.8 C,H, 0, [M-H]"  1091,939,769,617 Hexa-0-galloylglucose'® A/B
65 1376 151.0411 7.0 CgH0, [M-HI" 136,151 Vanillin® B
66 14.12 1641075 3.1 C,H,NO [M+H]* 164,122,105 N-acetyl-2-phenylethylamine'™ A/B
67 2224 199.1707 2.0 C,H,,0, [M-HI" 199 Lauric acid® A/B
68 2278 3472598 1.8 C,H,0, [M-HI" 347,303 2-Hydroxy-6-pentadecylbenzoic acid B
69 2346 2272022 26 C,H,O, [M+H]" 227 Myristic acid B
70 2489 4533376 0.5 CyH,0, [M-H]" 453 Masticadienolic acid® A/B
71 2503 2552341 43 C,H,0, [M-H]" 255 Palmitic acid® A/B
72 2554 3593168 34 C,H,0, [M+H]*  341,109,57 Glycerylmonostearate'® A/B
73 2729 2832652 3.5 C,H,0, [M-H]" 283 Octadecanoic acid B

*: Confirmed by standards; (G): Galla chinensis; (S): Scolopendra; A: crude drug mixture; B: Heibu Yaogao (ointment)
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