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Effect of multi-material and multi-process processing on chemical composition of
Pinellia ternata based on UPLC-Q-TOF-MS/MS
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Abstract: Objective To analyze the chemical constituents of Banxia (Pinellia ternata) processed by multi-material and
multi-process by ultra-high performance liquid chromatography tandem quadrupole time-of-flight mass spectrometry
(UPLC-Q-TOF-MS/MS), and explore the effects of different materials and processes on its constituents. Through comparing the
difference of components, to provide reference for elucidating the change rule of chemical components of P. ternata before and after
processing. Methods The varieties of P. fernata obtained by different materials and processing procedures were divided into four
groups: soaked P. ternata, P. ternata made of lime, P. ternata made of Glycyrrhizae Radix et Rhizoma and Fabanxia (Pinelliae
Rhizoma Praeparatum). P. ternata was used as a control. The alcohol extracts of five samples were used as the donor solution,
Waters Acquity BEH Cis column (100 mm x 2.1 mm, 1.7 pm) was used, acetonitrile-0.1% formic acid water was used as the mobile
phase for binary gradient elution, electrospray ionization source (ESI) was used for mass spectrometry, and the primary and

secondary mass spectra information of positive and negative ion full scan was used. Results The components contained in the five
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groups of samples were identified by the first order exact mass to charge ratio, the second level fragment data, references or
databases, and the law of mass spectrometry fragmentation. A total of 101 chemical constituents were preliminarily characterized,
including seven alkaloids, five amino acids, five amides, 14 alcoholamines, 26 flavonoids, six lysophosphatidylcholines, 14 fatty acid
glycerolipids, six organic acids, seven saponins, and 11 compounds of other types. Conclusion UPLC-Q-TOF-MS/MS is used to
analyze the chemical constituents of different processed varieties of P, fernata, and it is found that there are significant differences in
the chemical constituents before and after processing of P. ternata. Glycyrrhiza uralensis introduces licoflavone and triterpene
saponins for P. ternata, while lime has little effect on the introduction of components. It is speculated that the addition of lime is to
reduce the toxicity of P. ternata without affecting the pharmacodynamic components. Compared with raw products, the components
of P. ternata decreased after soaking, and it was speculated that the components of P. ternata may be lost during soaking. P. ternata,
which is processed through multiple materials and multiple processes, reduces the irritating and toxic ingredients and increases the
licoflavone. This method is rapid and accurate, providing a new strategy for exploring the multi-process processing mechanism of P.
ternata, which is of great significance for the in-depth study of its pharmacodynamic substances and quality control.

Key words: Pinellia ternata (Thunb.) Breit.; Pinelliae Rhizoma Praeparatum; Ultra-high performance liquid chromatography tandem

quadrupole time-of-flight mass spectrometry; multi-material multi-process; licoflavone
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*1 FERHMBIGETUFERS UPLC-Q-TOF-MS/MS 734f
Table 1 Analysis of chemical constituents in P. ternata and its processed products by UPLC-Q-TOF-MS/MS

4% %% wmin e AR DH] o Ms? IR
SEE R (X107
T, 1 1.09  fiReEes CsHsNs 136.0618  136.06206 2.1  136.06 S. J. SH. F
2 154 JgE CioHiNsOs  268.1040 26810386 —0.6  119.03 S. I. SH. GC. F
30 1344 # CaHsNO 3182791 31827877 -12  318.28,30027,131.09 S, SH. F
4 7102 n-ZEER CsHiN 122094 12209651 07  107.07 S. GC. F
5545 b CuHwNOs 4382850 43828454 —1.1  420.27,438.28 S. I. SH. GC. F
6 157 Bk CsHsNsO 1520567 15205680 0.8  152.05 S\ I F
7157 BH CioHiNsOs 2840990  284.09860 -12  152.05 S. I. SH. GC. F
AER 8 687 T=BHEAR CisHuNOs 2722220 27222183 0.7 27222 S. I. SH. GC. F
9 443 pt kAR R CisHuNOs 2882169 28821651 -15  270.20,288.22 S. I. SH. GC. F
10 3248 n(ToREEPEIER CuHaNOs 3943316 39433123 09 34832 S. J.SH. F
1 115 n(d-HE2- R AEBR  CuHoNOs 2621285 26212843 -03 26212 S
122694 WBtHER CoHyNO3 3402846 34028438 —0.7  340.28 F
i e 13 2955 Ft#% HPL CiHuNO 2562635 25626288 —24  214.22,256.26 S. I. SH. GC. F
14 1350 FABHE CuHwNO2 3623054 36230451 23 363.10,362.30 S. I. SH. GC. F
15 821 58,1114+ Tkl CsHeoNOs 5263374 52633791 09 52634 S. . SH. GC. F
16 2150 N-Q-BHZEHE)-5811,  CuHaNO» 3663367 36633635 -08  307.26,366.33 S
- Z A B DU KRR R
17 2438 MR ZEEBEI CuHyNO; 3242897 32428918 -1.6 30628 J. SH. GC. F
Bt 18 47712 HE CoHas0 4133778 41337743 09  395.37,41327 S\ J. SH. F
19 2472 EE CisHz60 2232056 22320538 -12  188.99,207.03 S. I. SH. GC. F
20 1493 WEE CisHwNOs 3183003 31829996 -1.0  264.27,282.28,30029 S, J. SH. GC. F
21 1448 2-FHFR-4M-13-0 7 CisHsNO, 2982741 29827375 -1.0  282.05,262.25 S\ J. SH. F
22 1444 n-BEHEEEZERE CoH4NO; 3283210 32832056 -14 3283231031 S. I. SH. GC. F
231601 (Q28)2(T ke EKE)3- CaHyNO 3202948 32029441 -12  320.29,302.28 S. I, SH. F
K1 B
24 1330 anandamide CoHyNO, 3482897 34828937 —-1.0  330.28,31227 S. SH. F
25 1472 2-(1-RAEEIEFEI-1-2055 CuHNO 3223104 32231017 -0.8  32231,304.30 S. SH. F
i
26 1948 TN ORI CisHoNO 2863104 31830054 08 26830 S. SH. F
27 1696 _ABER CisHoNO; 3023054 30230510 -09  266.28,302.30 S. I. SH. GC. F
28 1315 TAREREREE CigHsNO, 2742741 27427348 -2.1  256.26,274.27 S
29 1881 2-amino-1,3-eicosanediol CoHsNO» 3293294 33033633 -1.0  329.28,33033 S. I. GC. F
30 1390 RHEWEE CoHisOs 3551176  355.11751 -03  299.05 GC
31 1448 crucigasterin E CisHsNO 2802635 28026313 —-13  280.26,262.25 S. J. SH. GC. F
S 32 505 57-"RANE-SMEMET  CuHwOy 4171180 41711801 0 381.09,417.11 S\ F
33 12.02 formononetin Ci6H1204 269.0808  269.08009 -2.8  269.09 GC
34 996 BEFHEN CigHnOs  285.0758 28507557 0.6  269.04 GC
35 778 5,72-=H A CisH100s 2710601 27105971 -14  271.06 GC
36 1202 4-FE-7-FE - CieHOs  269.0808  269.08056 -1.0  254.06 F
37 586 apigenin6-C-glucoside-8-C-  CasHasO14  565.1552  565.15419 —1.7  565.15, 547.14 S. J. SH. GC
arabinoside

38 9.07 B CuHisOn  447.0922  447.09151 -1.5  271.06,429.14 S
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WE 39 1421 (253S4R)-2-amino-4-dihydro- CosHaoNOs 4803531 48035221  -1.8  462.34,480.35,206.10 ]
xyoctadecyl p-D-galactoside

40 855 REMH CxHxO13 5511759 55117556 0.6 257.08 GC. F

41 586 LEWT CoHzsOu 5651552 56515419  -1.7  565.15,547.14 GC

42 648 K CoH3Ou  579.1708 57917024  -1.0 579.17,525.13 GC

4 116 HERHFG CoHoO 8394060 83940533  -08 64536 GC

441065 HHEEH A3 CHnOx 9854639 98546311 0.8 809.43,985.46 GC

45 1201 HHEEHH CoHnOe 8234111 82341032 0.9 647.38,453.33 GC

46 855 HEZR 4-A0-FIAMERE-A-H CHOi 5511759 55117556 —0.6  257.08,137.02 GC. F

EREEY

47 889 RHEIF CaHnOo 4191337 41913325 1.0 242.05,257.08 GC. F

48 889 HEIF CaHnOo 4191337 41913325 1.0 242.05,257.08 GC. F

49 588 FEFR 6-C-HEIMEH-8-C-Il CHsOre  565.1552 56515419 -1.7  565.15,529.13 S. I, GC

EOAE)

50 1051 WPHT CoHuOn  461.1078 46110658 -2.7 46123 S

51 686 MME CisHnOs  257.0808  257.08064 0.7 257.08,137.02 GC. F

52 996 EEREM CigHnOs  285.0758 28507557 0.6 269.04,213.05 GC

531089 HEEHN CigHuOs 2710965 27109604 -1.7 27106, 153.01 GC. F

54 1397 HEAHHA CoHpOs 3391591 33915892 0.5 321.07 GC

55 930 HEAHE B CieHiuOs  287.0914  287.09098 -1.5  245.08,150.03 GC

56 1879 & CsHuOs 4211646 42116428 0.7  365.10, 165.01 GC

57 2223 8-FIUGEYER CasHisOs  407.1853  407.18482  -12  351.12,265.06 GC. F
WIMBEHRE 58 1719 LPC(18:2) CoHsoNOP - 5203398 52033940 0.7  337.27,502.33 S. I. GC
JEL

59 1920 LPC(16: 1) CuHsNOP 4963398 49633997 04 313.27,47833 S. 1. GC

60 2596 LPC(18:0) CoHsiNOP - 5243711 52468320  —04  524.37,184.07 S. 1. GC

61 1531 LPC(18:3) CoHsNOP 5183241 51832385  —0.5 51832, 184.07 S. 1. GC

62 1630 LPC(16:2) CuHNOP 4943241 49432360 -1.1 47631,184.07 S. GC

63 2076 LPC(18:1) CoHsNOP 5223554 52235567 0.5 522.35,184.07 GC. F
FemifeH 64 4872 WM LB CaH0: 3092788 30927855 0.8 179.18,263.24 S. I, SH. GC. F
s

65 17.05 3-{[(2-aminoethoxy)(hydroxy) CsHuNO:P 4782928 47829248 0.7 337.27,478.28 S. 1. GC

phosphoryl]oxy}-2-hydroxy-
propyl-9,12-octadecadienoate

66  19.00 3-{[(2-aminoethoxy)(hydroxy) CuHuNO7P 4542928 45429254 0.6 313.24,393.24,43628 S. J. GC
phosphoryl]oxy}-2-hydroxy-

propyl palmitate
67  28.65 HiMTmERNE C21H3s04 3550843 35528407 0.6 263.24,337.27 S\ J
68  31.86 Him L AAHIRES Ci9H3s04 3312843 33128400 09 313.27,257.25 S. J. SH

69 1578 23- ¥ M (9212Z157)- CaH3Os 3532686 35326863 0 335.2524321,131,09 S. J. SH
9,12,15- 1\ = R I

70 1720 2-8HE-58,11,14,17-Z 5 CosHusNOP 5423241 54232253 -2.9  483.25,542.32 S
HEERNE-2-(CHER
) IR
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gx1
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S B (X107
JRMTRH 71 2384  (29)23-ZHREGMKRCH CsHeOe 4933371 49333673 -0.8 41621 S
g 721804 TR CisHwO: 2792319 27923180 02 131.09 S. I. SH. GC. F
733126 2Z-HNBHER CigH0: 2552319 25523146 -1.6 21921,237.22 S. I. SH. GC. F
74 3836 8- IR CisHuO2 2832632 28326289  -09 24724 S. I, SH. F
75 36.87 IRAIR CieHnO2 2572475 25724728  -09 149.13 S. J. SH. GC. F
76 5581 RfEE CisH3O2 2852788 28527855 0.9 257.25 S. I. SH. GC. F
77 3185 l-a-BEHARRRE CioH30s 3312843 33128399 0.9 313.27,239.24 S. I. SH. GC. F
AR 78 382 3EE QLR CuHsNO: 1880706  188.07042  —1.0 144.08,115.06 S. SH. F
79 1035 n-Q-BLE)ZHHRIGER  CoHoNOs 3642846 36428404  -1.6 346.27,364.28 S
80 4699  gondoic acid CaH30: 3112945 31129422 0.7 275.28,311.25 S. I. SH. GC. F
81 114 (QR3R)-5-ZAH-A(LHEKEZ CoHuNOs  276.1442 27614397 0.7 276.14,212.13 S\ I
Bty A3 -SSR
82 4791 —HBE CuH30s 3912843 39128405  —0.6 149.02, 112.03 S. SH. F
83 907 S5,6-"REAEMR2-HKEAH- CoHisOn 447.0921  447.09151  -1.5 429.14 S
lf-7-5 O R RR R
B 84 1201 HHR CoHeOrs 8234111 82340988  -14 45334, 47134, 64737,8. I. GC. F
82339
85 1162 HHEHE G2 CoHoOn 8394060 83940533 0.8 64536 GC
86 1273 HEEE R CoHeO16 8254267 82542560  —1.3 613.37 GC
87 586 chaffeoside CoHxOn 5651552 56515419 —1.7 565.15,511.12 GC
88 1243 HHEHEB2 CoHuO1s 8094318 80943118 —0.8 633.40 GC
89 1065 HEEH A3 CsHnOx 9854639 98546311 0.8 809.43,985.46 GC
90 1334 HERE CoHuOs  369.1333  369.13303  -0.6 285.07 GC
HAk 91 2134 KA CsHiO3 149.0233  149.02364 22 149.02,93.04 S. SH. F
92 1292  l-ethyl-2-hydroxy-4-oxo-N-  CpH;sNO» 3462741 34627377 0.8 346.27,110.09 S. SH. F

palmitoyl-1,4-dihydro-3-
quinoline-carbohydrazide
93 1.04 2'3-dideoxy-3-[(hydroxy-  CnHiNsOoP 381.0806 381.07890  -4.4 345.11,381.07 S\ F
carbamoyl)amino]-3,4-dihydro-
thymidine5 -(dihydrogen-

phosphate)
94 2384 (25)23-"FAWNIMMIRCHE CsHigOo 4933371 49333673 0.8 239.24,331.28,49332 S
95 18.63  3-hydroxypropyl palmitate- ~ CsiHaOuN 6724165  672.416 71 0.3 331.28,239.24 S.J
gle-glucosamine
96 2069 23-ZHEE-(92122)09,12- CyHs0y 5173371 51733630  -1.6 499.33,371.25 S
+ )\ J-C
97 3237 linoleic acid CisHnO: 2812475 28124731 07 24523 S. J. SH. GC. F
98 155 MANEFEER CoHs03 1650546 165.05462 0 119.05, 123.04 S. I
9 155 WEEIR CoHs03 1650546 16505462 0 123.04 S
100 4772 G CoHisO 4133778 41337756 0.6 395.37,413.27 S. J. SH. F
101 5815  KERHE I CoHiNOs 7145515 71455079  —0.9 534.49,696.54,71445 S, J. SH. GC. F

SR J-REFERE SH-AKHIEE GC-HERIEE FktE

S-P. ternata J- Soaked and bleached P. fernata  SH- P. ternata made of lime GC-licorice pinellia F- Pinelliae Rhizoma Praeparatum
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