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Rapid identification of the chemical components in Wogam peel by ultra
performance liquid chromatography-tandem quadrupole electrostatic field
orbital trap mass spectrometry

DENG Yu, LV Jun-Liang’

(Baise Institutes for Food and Drug Control, Baise 533000, China)

ABSTRACT: Objective To rapidly identify the chemical components in the peel of Wogam by ultra performance
liquid chromatography-tandem quadrupole electrostatic field orbital trap mass spectrometry (UPLC-QE-MS) in
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combination with various data analysis methods. Methods The samples were separated by Thermo Scientific
Hypersil GOLD AQ (2.1 mmx100 mm, 1.9 pm) chromatographic column using solution A (0.1% formic
acid-acetonitrile) and solution B (0.1% formic acid-water) as the mobile phase in a gradient elution mode. In the
positive and negative ion mode, the electrical spray ion source was used to collect the signals of various chemical
components in the peel of Wogam by means of one-step full scanning and two-stage ion scanning. Based on the
high-resolution mass spectrometry data of traditional Chinese medicine components in the Trace Finder software and
the screening network database of Compound Discoverer 3.2 software, the identification of chemical components
were carried out by comparing the recognition of primary ions, major secondary ions, and other factors of the sample,
as well as combining the possible cleavage pathways of the compound and consulting relevant literature reports.
Through comprehensive analysis and judgment, the components were determined. Results Through literature review
and comparison with high-resolution mass spectrometry data and databases, as well as compound analysis, a total of 52
compounds belonging to 11 categories were identified from the peel of Wogam, including 1 aldehyde, 5 organic acids, 2
alkaloids, 5 terpenes, 1 ketone, 7 phenylpropanoids, 2 coumarins, 1 nucleoside, 26 flavonoids, 1 anthraquinone, and 1
lignan. Conclusion The application of UPLC-QE-MS technology, combined with relevant databases and literature,
enables the analysis of the chemical components of the peel of Wogam, providing a basis for the industrial
development of Wogam peel.

KEY WORDS: Wogam peel; ultra performance liquid chromatography-tandem quadrupole electrostatic field orbital

trap mass spectrometry; chemical component
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LA Thermo Scientific Hypersil GOLD AQ (2.1 mmx100 mm,
1.9 um) A EREFE; 1R 40 °C; WA A: 0.1%H BR-2J;
TSI B: 0.1%H iR-/K . BRI 1.

#1 BEEH
Table 1 Gradient elution conditions
B} ] /min 73 /(mL/min) Al% B/%
0.0 0.4 5 95
2.0 0.4 5 95
42.0 0.4 95 5
46.9 0.4 95 5
47.0 0.4 5 95
50.0 0.4 5 95
123 JEfet

SRR EFE TR R Full MS +

ddms 2 (Top 3); BAIEHE: 3.5kV (+)/3.2kV (-); HBIR:

15 arb; BYS: 45 arb; B FEHEIRE: 320 °C;  BIINEAGHE
B 350 °C; JHE%: MS1_70000 FWHM, MS2 17500 FWHM;
HHYERL: 100~1500 Da; JH—fbfiffEfE R E: Stepped NCE
20%. 40%. 60%; FAESE I: 1.2 Da; fEMEL 3.

*2
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K24, R SA, BZE 14, BERRE T, FEHREK?2
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Table 2 Identification results of Wogam peel based on UPLC-QE-MS technique

oy BT oo BB SOME AL T it Tt Tt
/min (m/z) (m/z) /ppm

1 075 CgHO; 127.03897 127.03893 03 81.03387  109.02849 M+H 5-F% F LA 23

2 081 CHpNO, 13210191  132.10178 -1.0 69.07038  86.09673 M+H LSRR FHERZE
3 075 CHENO, 144.10191  144.10188 -02 102.05511 84.08109 M+H IR, ARV EN
4 1013 CoHuO 15111174 15111154 -13 105.06999  133.10106 M+H E9iv [l

5 740  CuH0, 16307536  163.07527 06 107.04945  135.08008 M+H 5-FRHE-1- DU ZERR [IEES

6 360 CHsO; 16505462 16505461 0.1 91.05455  119.04921 M+H X EIR ARINFRHE
7 108 CoH;NO, 166.08626 166.08618 05 120.08076  149.05962 M+H L-ARNEIR FHERZE
8 075 GCoHiNO, 168.10191  168.10176 09 150.09113  91.05445 M+H SRR HERE
9 800 CuHiO; 177.05462  177.05447 0.8 121.06467  149.05957 M+H T-HEHETE HEEESE
10 1743 CyHOs 179.07027  179.07011 09  161.05962  147.04393 M+H B s RINERZ
11 496  CyHyO, 19506519  195.06503 038 14502831  117.03355 M+H g1 RINFRZE
12 496  CpHyO, 195.06519  195.06503 038 117.03355  163.03879 M+H SEBTERR RINFRZE
13 202 CyHpN,0, 205.09715  205.09708 03 118.06517  146.05986 M+H LR BHERZE
14 893 CpHuO; 207.10157  207.10123 -1.6  161.05962  133.06473 M+H i FR AR SE PR 2 R RINFES
15 1994  CisHpO 219.17434  219.17407 12 163.11147  81.07026 M+H N [z

16 1083  CpHuO, 223.09649  223.09621 -13 145.02855  177.05434 M+H FATERAR 2 TR ENLESS
17 577  CuHpOs 22507575  225.07486 40 17503869  119.04912 M+H IR PepllizeS
18 931 CisHpO, 23516926  235.16875 22 189.16348  199.14760 M+H AT (=S

19 746  CisH;gO; 247.13287  247.13243 -1.8 187.11136  131.08539 M+H Bk ez [z

20 0.83 CiHpiNsO, 268.10403  268.10342 23 136.06155  85.02856 M+H BT A ES
21 2200 CiH;0, 27923186  279.23117 25 95.08569  67.05477 M+H o- P JRRIR EEpiles
22 1178  CiHyOs 287.09140  287.09079 2.1 161.05946  153.01801 M+H SRR WA
23 800 C;sHyO; 303.04993  303.04922 23 153.01797  165.01825 M+H Mt % W
24 985 CH.,06 303.08631  303.08545 2.8 219.06479  177.05440 M+H PR & TS
25 255 CisHiOs 32509179 32509128 -1.6  163.03883  107.04933 M+H RSt HEEESE
2 e e mxewk aw
e e i wwkaw
28 1735  CuHiOs 343.11761  343.11697 -19 313.06964  285.07489 M+H 6-LHESHE & Hfii
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29 329  CiHpOs 360.16529  360.16483 -13 163.07523  131.04915  M+NH4 L/NiEiED FETS
30 1626  CypHxO; 373.12818  373.12741 2.1 343.08017  315.08530 M+H SEpE v FL{TES
31 1626 CyHynO; 373.12818  373.12741 2.1 343.08017  151.03885 M+H s v FL{TES
32 1852 CpH;s0s  375.10744  375.10651 25 27105865 317.06415 M+H &% B
33 1881  CyHyOs 389.12309  389.12238 —1.8 28507431  359.07483 M+H KRN PR IES
34 504 CpHuOo 39017586 390.17514 -1.8  193.08565 161.05950 M-+NH, HF AT B RINZES
35 1695 CyHnOs 403.13874  403.13806 -1.7  373.09061 357.05878 M+H JIBRR &R RIS
36 918 CyuHyOy 433.11292  433.11206 2.0  313.06970  283.05942 M+H SHIAER LL{TES
37 918  CuHyOp 433.11292  433.11206 20 16501750  313.06970 M+H LaRiiEy B
18 829 CouHaOy  447.00328  447.09219 24  357.06076  327.05008 M-H - —
831 CyuHyOp 449.10784  449.1069 2.1 32906442  299.05396 M+H
39 829 CouHaOy  447.00328 447.09219 24 21305403  327.05008 M-H st A
831 CyHyOp 449.10784  449.10690 2.1 32906442  353.06439 M+H
40 944 CpH,O, 461.10893  461.10770 27 283.02417 341.06494 M-H R RIS
41 721  CyHyOs 47120134 47120035 2.1 161.05946  279.13715 M+H Friggi g (12
9.78 CyHyuOp 491.11950  491.11847 21 47609537 313.03452 M-H P — P
2 579 CyH,Op  493.13405  493.13281 25  331.08096 298.04678 M+H HEBRITE-6-O-RiThab R
43 839 CyHpO, 53822829 53822754 —14 17507515 137.05956  M+NH, WA 4-O- LT ANgE%
44 210 CyHyOu 57917193 579.17035 27  459.11398  271.06036 M-H T A
9.09 C,Hy,0,4 581.18648 581.18597 0.9  273.07486  195.02840 M+H
45 808 CyHyO;s 581.15010  581.14929 —14  287.05307  329.06467 M+H HEAREE-3-O-F A WU PRI
1179 CxHyOn  593.18758  593.18555 34 32708627 285.07547 M-H . o
46 CysHyOp5 59520213 59520166 0.8  287.09052 153.01801 M+H FHERLTT AR
719  CuHiO;s 593.15119  593.15009 —19  383.07617 473.10675 M-H e ciote
4T 7 CyHyO1s  595.16575  595.16479 —1.6  379.08060 457.11130 M+H AxT HRER
6.69 CyHyO 609.14611  609.14514 —1.6  327.04941  429.08069 MH v e o 7 s et Pk
B =670 CyHsO1s 611.16066 611.16010 09  329.06503 413.08401 M+H LRRDOSLAFSURNT K
986 CyuHyO;s 609.18249  609.18182 1.1 301.07047  257.08099 M-H . .
4 55 CiHaO1s  611.19705  611.19647 09  303.08536 245.04379 M+H FEECH S
50  9.06 CpHyuOis 623.19705  623.19580 2.0 31508533  300.06198 M+H KEHF PRI
51 1094 CpHyOs 62521270 62521216 09 24504378  317.10098 M-+H RS R 1 B
FERE-T-0-QG-FAh s
52 808 CyuHyOn 74122366 74122278 -12  271.05933  313.06967 M+H - HH‘( e ) ELIES
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Fig.1 Total ion chromatogram of Wogam peel
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Fig.2 Secondary mass spectrum of hesperetin
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Fig.4 Secondary mass spectrum of eleutheroside B
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Fig.6 Secondary mass spectrum of sinapic acid
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