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[ Abstract | Objective: To evaluate the effect of manual decocting and machine decocting on the chemical

constituents in Bazhentang based on non-targeted metabolomics, and to find the differential chemical constituents of
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these two decocting methods. Method: Bazhentang was boiled by standardized manual decocting and machine
decocting methods, respectively. Orthogonal partial least square-discriminate analysis ( OPLS-DA ) and other
multivariate statistical methods, combined with variable importance in the projection ( VIP) value and ¢-test, were
employed to analyze the effect of two decocting methods on the chemical constituents in Bazhentang. The differential
chemical constituents were analyzed by UPLC-LTQ-Orbitrap MS under positive and negative ion modes, mobile
phase was acetonitrile-0. 1% formic acid aqueous solution for gradient elution, the scanning range was m/z 50-
1 500. Result; Under the positive and negative ion modes of high-resolution mass spectrometry, a total of 87
differential components were found, 40 of them were identified according to the mass spectrometry data and
literature reports, including senkyunolide A, glycyrrhizin, ferulic acid, etc. Conclusion: Based on the analysis of
color and chemical compositions of Bazhentang, there are obvious differences between the standardized manual
decocting and machine decocting. If the advantages of these two methods are combined, a standardized decoction

process can be established on the basis of maintaining the advantages of manual decocting, the effectiveness of

traditional Chinese medicine decoction will be maximized and it will be convenient for patients to take it.
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Fig.1 Two-dimensional score and loading diagrams of OPLS-DA
for machine and manual decoction of Bazhentang under positive ion

mode
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Table 1 Identification of differential components in manual and machine decoction of Bazhentang under negative ion mode
R .

Ne- /::in AT Lk VIP fi (SGF/CJQ) Jrl\lfﬂ; Iff /p(:m
1 15.36 CyHypO0y  :4# {EFH ononin 1.950 4.49x10°7 2.763  429.1169 429.1180 -2.560
2 7.45 CypHyp 0, %545 % theaflavin 1.323 5.10x10°% 2.020 515.1370 515.1395  4.876
3 8.81 CygHgO,  6-H & KM 6-methoxysalicylic acid 4.766 5.22x10°7  1.302 167.0343 167.0339  2.783
4 18.13 C, H,,0; JK#i T HE butyl salicylate 1.520 3.68 x10~7 1.985 193.0863 193.0859  2.119
5 15.08 CpH,05 = HEIHNHER wimethoxycinnamic acid 4.039 1.15x10°° 1.420 237.076 0 237.0757 1.012
6 3.08 CgHeOq  ZJRILXF 4 “H @ dihydroxyterephthalic acid 2.613 4.55x10°% 1.244  197.0083 197.008 1  1.348
7 11.21 CsH0g  JLZ % catechin 1.191 2.36x10°° 1.508  325.0913 325.0918 -1.581
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Ly . . FC SR g )

No. 4 . & VIP P

” /min SR e fi (S6/1Q) m/z m/z /ppm

8 15.36 C,H;,06 1,2,4-2K =W ZWRNR 1,2,4-triacetoxybenzene 4.059 9.23x10°° 1.306 251.0551 251.0550 0.141

9 8.86 C,H;0, JK A  salicyl alcohol 2.289 5.09 x10°° 1.250 123.044 8 123.044 1 5.965
10 2.58 C4HgO4 72 2§ i maltol 1.473 1.09 x10°* 1.635 125.024 0 125.023 3 5.275
11 2,12 CoH 0y 2Rl 4r Bk 1,477 2.19%10°5 1.217  125.0240 125.0233 5.275

12 12.06 C,gH;30, 12, 4-FK=HR=(HALLEIHEPIL)E 1,2, 1.028 5.76x10"° 2.010 377.0855 377.086 7 -3.258
4-benzenetricarboxylic acid, tris (2, 3-

epoxypropyl) ester

13 12,18 C,oH, 0, FHLE ferulic acid 2.401 7.40x107° 1.324  193.0499 193.0495 2.097
14 14.76 CyxH, 0, ordoritin-glucoside 2.683 3.14x10°* 1.368 475.1228 475.123 5 —1.385
15 2.43 CH, 0, B PR gucogallin 1.042 4.31x10°* 1.314  331.0653 331.066 0 —2.003
16 1.82 CHg0,0 £ B 250 [ 4 54 1.671 3.13x10°* 1.724  331.0653 331.066 0 —2.003

17 1.92 C;H,,0, 2-H 3 () F7 B R 3-hydroxy-butane-1,2,3- 1.049 7.97 x10~* 1. 349 205.034 4 205.034 3 0.541

tricarboxylic acid

18 14.76 CgH,,0, 461k Z fermononetin 2.334 4.81x10°* 1.338  267.0652 267.0652 0.017

19  4.64 C,H,O, T-1,3-24%-1,2,4-=# % buta-1,3-diene-1,2, 1.009 2.71 x10-* 1.244  185.008 3 185.008 1 1.112
4-tricarboxylic acid

20 9.73 CyHgO,  WimERR caffeic acid 1.852 7.23x10°* 1.192  179.0343 179.0339 2.419

21 2.12 C,HO05  ®E T gallic acid 3.640 7.34x10°*  1.134  169.0135 169.013 1 2.368

22 11.08 C;HyO,  BABREEFLZS T2 feruloylquinic acid 1.021 1.75x107° 1.294  367.1013 367.102 4 -2.829

23 1.65 C,H¢O,  3EFIHE butanedioic acid 1.530 2.26x10°° 1.139  117.0190 117.018 2 6.622

24 18.78 C,H,0, 6,7-— H & F4-H I F 5 %K 6, 7-dimethoxy- 1.688 6.17 x10? 1.156 219.065 3 219.065 2 0.341

4-methylcoumarin
25 12.84 CH3O4 decursidate 1.022 1.29 x10°?2 1.188 329.1015 329.1020 -1.412
26 16.09 C,,H,,0, 4-7, B S FE3-H KL A R R 4-acetoxy-0-3- 1.211 2,52 x10°%  1.302 235.060 2 235.060 1 0.341

methoxycinnamic acid

27 6.29 CgHoO5  4-¥23L4F2E — H % 4-hydroxyphthalic acid 1.119 3.88x10°% 1.229 181.0133 181.013 1 1.051
28 16.07 C;sH,,0, +H#% glycyrrhizin 2.020 3.91x10°2 0.867 255.0651 255.0652 -0.178
29 12.01 CyeHy 045 JFrfl 5 H H AT isoliquiritin apioside 4.127 3.62x10°° 0.861  549.159 6 549.160 3 —1.197
30 1.01 C,HgO, 6-H 434 19% sphondin 2.586 1.17x10°° 0.776  215.0324 215.033 9 —6.860

®2 EBFEXAT\BEFIANRSNSARTERERSNEE

Table 2 Identification of differential components in manual and machine decoction of Bazhentang under positive ion mode

FC

No. tg/min 4353 [&=7] VIP {f I bR m/z BE m/z §/ppm
(SG/1Q)

31 27.12 C,H,0  2-THHEIF kI 2-butyl benzofuran 2.296 4.32x10°° 1.531 175.1118 175.1117 0.276

32 27.12 CpH 0,  #)IZPIES A senkyunolide A 7.437 7.68x10°° 1.439  193.1224 193.1223 0.382

33 8.62 CiHgOy ZEJFAR chlorogenic acid 1.536 3.92x10°% 1.339  355.1026 355.1024 0.595

34 2.21 C4HgO, 1,6:2,3-" [F-B-D-ML M H &5 1,6:2,3- 1.957 6.83x10°3 1.153  145.0495 145.0495 0.102
dianhydro-B-D-mannopyranose

35  3.86 C4HyO0, 2, 2-— WO B oW M O 2, 2- 1.169 7.12x10°* 1.217  129.054 5 129.054 6 -0.935
dimethylsuccinic anhydride

36 8.86 C3HyOg  JREEMIPY L FRME pentaerythritol tetraacetate 1.041 6.07x10°* 1.145  305.1243 305.123 1 4.149

37 4.41 CgHgO, H. LTk -5 -5 HL 7 %4 B pentaacetyl-5-thioglucose 1.070 1.87 x1072 1.102 143.033 7 143.0339 -1.155

38 27.12 CisHig0,  [IARPMES I atractylenolide 1 2.114 6.34x107° 0.702  231.1380 231.1379 0.059
39 31.77 C,H,0, BANE ligustilide 1.483 3.05x10°° 0.606 191.106 7 191.106 7 0.020
40 23.80 Cy HyO04 HHEFHTH glycycoumarin 1.245 5.25x107° 0.750  369.1334 369.1332 0.258
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Fig.5 MS and MS? chromatograms of senkyunolide A under positive ion mode
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