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[ Abstract] Objective Using UPLC-Q/Orbitrap/MS/MS technology, an efficient
method was established to analyze and identify the chemical constituents of Baihu-plus-
Renshen decoction. Methods A Waters UPLC BEH C;3 (100 mmx2.1 mm, 1.7 um) was
performed in 0.1% formic acid aqueous solution (A) and 0.1% formic acid acetonitrile
solution (B) at a rate of 0.4 mL-min" in gradient elution. Positive and negative ion modes were
simultaneously detected. According to the accurate mass-to-charge ratio data of primary high-
resolution mass spectrometry, fragment ions of secondary high-resolution mass spectrometry,

chromatographic retention time, combined with literature and reports, to identify the
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compounds which were obtained. Results 74 compound components are obtained containing

flavonoids, alkaloids, chalcones, xantones, phenols, phenylpropanoids, terpenes, triterpenes,

iridoids, amino acid derivatives, aromatic compounds, etc. Conclusion UPLC-Q/Orbitrap/

MS/MS technology provides a preliminary theoretical basis for the identification of traditional

Chinese medicine compounds, and the further study of their pharmacological mechanisms,

pharmacological effects and quality control.

[Keywords] Baihu-plus-Renshen decoction; UPLC-Q/Orbitrap/MS/MS; Chemical

constituent identification
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Table 1. Chromatographic gradient elution
procedure for full component analysis of Baihu-
jla—Renshen decoction
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Figure 1. Total ion chromatogram of Baihu—jia—Renshen decoctionin positive (A) and negative (B) mode
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Table 2. Identification components of Baihu-jia—Renshen decoctionin by UPLC-Q/Orbitrap/MS/MS

AL B st ] _ .
5 EY I3k (i) o fir Lt YRy A s/ i
1 SESLETR C¢H,;NO, 0.75  132.102[M+H]’ 86.097 IR
2 L-HER CsHONO, 0.75  116.071[M+H]" 70.065 AR
30 MR CH;NO, 0.87  124.039[M+H]" 96.044, 80.049 A=W,
4 L-RREAR C¢H;;NO, 1.03  132.102[M+H]' 86.097, 69.069 AR
5 L-(WEfR C, H,N,0, 234 205.097[M+H]" 188.073, 170.061, 159.091, 146.059, ZILEMR
132.081, 118.065
6 B R CosHog0 16 2.62  585.145[M+H] 567.122, 465.095, 405.088, 369.066, LTS
339.055, 327.049, 303.055, 299.056,
273.041
7 TERAR CyoHs0;, 3.07  423.093[M+H]" 405.081, 339.049, 303.05, 299.056, Il
273.041, 213.124, 86.096, 70.065
8 SR CoH 50, 476  423.093[M+H]" 405.082, 387.069, 369.066, 339.055,  ILf#ZE
303.055, 273.041, 70.065
9 HR CyHy0,4 530  441.115[M+Na]" 423362, 357.182, 120.082, 92.656, LIRS
86.097, 70.065
10 HEZXR C,5H,,0, 596  257.081[M+H]' 239.069, 211.076, 147.045, 137.023, Bk
119.049, 92.651
11 HHEAKREB  C,H,0s 621  287.091[M+H]" 211.061, 193.048, 153.054 AR
12 WASREF, C.H,0, 7.01  801.501[M+H]' 457364, 439359, 421345, 207.175, 5%
143.107, 125.095, 107.085, 85.028,
71.048
13 HHE#x C,5H,,0, 7.64  257.081[M+H]' 239.069, 211.076, 147.045, 137.023, #/REZE
119.049, 92.65
14 AZE1fRg C,H,,0,, 8.40  823.482[M+Na]' 643.594, 497.363 [
15 IifE#E C6H 05 8.48  301.071[M+H[ 286.047, 258.052 FEHRZE
16 AZEAFRg,  C,H,,0, 8.75  807.486[M+Na]" 349.113, 89.722 [
17 AZEAFRg,  CpH, 0, 8.85  767.495[M+H] 423361, 203.178, 187.149, 129.055, 5%
121.102, 109.101, 95.084, 85.029,
71.049
18 JEH CaoH 405 9.11  337.107[M+H] 319.097, 295.056, 283.061, 267.069, B
239.073, 137.023, 109.065, 81.07
19  AZ21Re CagHeO 5 922  969.538[M+Nal| 789.486, 365.106, 203.054, 107.726, 5%
92.65, 87.718
20 HHEEAFG, CyuHeO 4 929  839.405[M+H]" 487344, 469329, 451.33, 235.17, (S
189.164, 141.018, 85.029
21 ASEiFRS CyH0,, 9.59  801.497[M+H]" 441366, 423362, 143.107, 125.096, 52
85.029, 71.049
22 HEHEA CyH,50, 1035 323.128[M+H] 267.064, 202.985, 189.092 Bl IES
23 M AZBEYE CLHO., 1057  817.436[M+Na| 379.083, 361.074, 343.062, 269.058, 1%
IVA 90.826
24 HEAI/RKEIA  CyH0, 10.76  339.159[M+H] 297.148, 271.091, 245.117, 229.086,  #HIZS

121.029,

107.049,

69.07
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25 HRERIT CyH,,0, 1149 417.337[M+H] 273.221, 255209, 161.133, 147.118, 152k
125.097, 69.071, 57.034
26 HEFRAFA-IL  CyuH0, 1149 741.443[M+H] 579383, 417.337, 399.328, 273221, iEk
255209, 145.049, 127.039, 97.028,
91.039, 85.029, 61.029
27 ABRIFRkK,  CoH,0, 1235  789.474[M+Na] 365.103, 87.721 2
28 20(9)-AZREAT  CiHgO4 12.60  645.433[M+Na]' 71.715 [
CK
29 L-HER CH,NO, 26.14  118.086[M+H]' 95.048, 72.081, 59.073, 58.065 IR
30 AR CoH,0, 258  147.045[M-HJ 119.051 RINFEL
31 KR CsH0, 2.63  135.045[M-HJ 107.049, 91.054 TG
32 BETR C,Hg0;s 277 169.014[M-H] 151.004, 125.024 e
33 RAZRIRIR CH 504 3.16  353.088[M-H| 191.054, 179.035, 173.045, 135.046, KFNEK
93.036
34 SEGR CoH,0;, 3.98  163.040[M-H] 135.046, 119.051, 91.055 KRR
35 CyH,00, 445  461.110[M-H| 299.056, 284.031 ElIES
36 SHEEE CyHy0 458  447.095[M-H] 357.061, 327.051, 299.056, 285.042  HFA
37 el C16Ha004 4.65  355.104M-H| 177.055, 149.019, 119.009 R Tkl 25
38 MRERZTY CyHy005 475  479.083[M-H| 345.048, 327.056, 315.051, 287.056,  iEHA
53.234
39 ZERL CyHaOy, 476  447.094M-H] 327.051, 299.056, 297.041 RS
40 IR C3Hy04 477  431.169[M-H| 280.947, 113.024, 92.672, 79.99, [
74.295, 72.989
41 JFEINHE C34HyO g 5.00  787.270[M+HCOO] 579.205, 417.153, 181.052, 166.028  ANEH
42 HIE Cy Hy0,0 522 431.099[M-HJ 341.066, 311.054, 283.062, 92.674 LIRS
43 EHET CyH,00,, 5.62  463.089[M-H] 331.047, 301.034, 271.027, 259.026  iEH{
44 JFTAF CyH00,, 587  461.110[M-H| 321.005, 299.056, 284.031, 92.673 EES
45 PR Cs5sHgy0s0 621  1227.566|M-H] 933.473, 771.416, 113.025, 101.024, i3
89.025
46  EEEF CpH»0,, 6.44  445.115[M-HJ 283.062, 268.039, 224.05 GBS
47 SHORE CyyHy010 6.45  431.099[M-H| 341.066, 311.054, 283.062, 92.673 BLES
48  ZEEAY CagHp0 4 6.47  591.174[M-H| 255.066, 153.019, 135.008, 119.051,  #Hi2E
65.689
49 SR CyyHyn0 6.55  417.120[M-H] 255.067, 148.017, 135.009, 119.051 2 /REAZE
50  HIEEEATBIL CasHysO 6.77  919.492[M-H| 757429, 59538, 101.023, 85.029, 2
71.014
51 EARAFA CyyHs6040 7.03  493229[M+HCOO] 447225, 315.184, 161.044, 101.023, ifzk
85.03, 71.015, 59.014
52 RBEE C6H,,05 721 301.072[M-HJ 286.049, 269.049, 257.045, 92.67 EES
53 AS R, CyHy015 7.49  815.480[M+HCOO] 769.473, 637.431, 89.025, 71.014, 2
59.014
54 BB HK C5;Hg0s, 7.68  1077.513[M-H] 915.456, 753.409 =ik
55 ()il R C,sH,,05 7.92  271.061[M-H] 177.019, 165.056, 151.004, 119.051,  #{EAZE
107.014, 93.036
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56 ASHIFRh,  CyHg0, 7.99  683.438[M+HCOO| 637.43, 571.495, 320374, 269.598, iz
101.023, 92.066, 76.503, 71.014,
59.014

57 IEEE C5H,004 8.10  285.040[M-HJ 185.063, 151.004, 109.029 w2

58  AZEIRb,  CyHy0, 8.54  1153.599[M+HCOO] 1107.589, 945.547, 783.483, 621.434, Tz
221.067, 179.055, 161.045, 119.036,
113.026, 101.024, 89.025

59  AZE{fRe Cs3Ho0,, 8.67  1077.588[M-H| 945524, 783.506, 621.436, 191.056, 5%
149.044, 131.035, 101.024, 89.026

60 AZHEARg,  CLH,0, 8.75  783.490[M-H| 475377, 113.024, 101.024, 71.014, 5%
59.014

61  AZBHRAFRO  CxH,0, 8.80  955.493[M-H| 793.437, 569.386, 523.375, 455359, ik
99.009, 89.025, 71.014

62  AZHEARb,  Cy3Hy0 8.85  1123.595[M+HCOO] 1077.556, 945.549, 783.486, 191.056, %
149.046, 131.035, 89.026

63  ASEIF, CasHe04 8.96  683.439[M+HCOO|” 637.43, 475.378, 161.046, 101.024, 1%
85.03, 71.014, 59.014

64  AKEAFA CyyH,0 9.03  925.482[M-HJ 613.374, 569.386, 89.026, 71.014 [

65 =t&E CsHgN, 05 9.43  174.956[M-H| 146.962, 130.875, 118.966 A,

66  SEBKIEFESE CyH,0, 979 367.120[M-HJ 352.096, 329.233, 309.041, 297.041, B2
92.675

67  EKEFFERE CyH,0, 1024 367.120[M-HJ 352.095, 309.04, 297.041, 284.031,  HFEAZE
203.071, 148.017, 92.673

68  HIAMIIEFEE Cy0H 50, 1036 321.114[M-HJ 306.089, 266.057, 199.077, 175.077,  i&Hd
145.03, 133.03, 121.029, 107.052

69  HEm CyH,,05 10.57  353.140[M-HJ 297.041, 284.032 EATES

70 R C6H 505 10.64  283.062[M-H] 268.039, 153.022, 135.009, 91.019 G IS

71 AZEAFRg,  CL,H,0, 1096  783.490[M-H| 637.428, 475377, 161.046, 113.024, 5%
101.024, 85.029, 71.014, 59.014

72 HURTERAR CyHeO, 1114 763.430[M=H[ 613377, 569.377, 89.025, 71.014, [
59.014

73 GHEE CoHa0, 1132 323.129]M-HJ 201.093, 187.112, 135.009, 91.019 EATES

74 FRH CosH,604 13.01  421.166|M-H] 331.047, 301.038, 227.072, 193.086, iEHA
149.097, 125.097, 92.671
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1.03, 2.34, 26.14 min, 20 F P4 [M+H-
COOH]" B{ [M+H-NH3]"™,

https://ywlxbx.whuznhmedj.com/

ARE N EMAS T TS E T 141 B2k
Y, MEAY 2 BB TR, =277 min, S
i [M=H]” (m/z) =169.041, 2L F R 151.004
F1125.024, BT, &R 01
KAFENEE R 151.004, BEESF 4wt —-COO - 5152
P 125.024,



204

244 RXRAZFELSY

AR AEMAS T T EE T 4 M ARNR
KABY, AN REERR . BRakEig . SFE R .
FITFANH Eo DARERIEFRAI153HT, 1,=3.16 min,
Sz B [M-H]” (m/z) =353.088, 2% R N
191.054, 179.035, 173.045, 135.046, 93.036.
S5 SCmk Y s, fE A 191.054 4 CH,0, -
b 22 i P — o 1K 5 A5 B R R 173.035. 7 A
179.035 J C,H,0, + , 4L —-COO - J5152IE
i om/z 135.046, D% 58 5E0E— 20 i 25 IS 45 2 1Y)
R CH0™, m/z 2h 93.036,
245 ZREEASY

ARIE N HIRIMA S 7 h Y T 3 A K
REUEY, HHAHFEARIB, SHEZR, 7
HHEA . D HEZR OIS, 4=7.64 min, S
{8 [M+H]" (m/z) =257.081, —Z%H%F-h 239.069,
211.076, 147.045, 137.023, 119.049, 92.65.
REE 2 — 4 F KA B 88 R 239.069, 255
Bk O AT 137,023, 119.049, 92.65 34N AR
SRR R W 96 R, 4o CH0,",
CsH,0 +, CHLO0 - B i g5 S H R
2.4.6 FHmAE

AN R IMAS I T EE T 1A
BALE Y, NIEEWY 31 K LR, £3=2.63 min,
SZAE [M=-H] (m/z) =135.045, %W HF N
107.049, 91.054. £} B+ i 45 o JE 15 21 0 F
107.049, RZEfifi 0" B F152IE R 91.054,
2.47 I HREEEE RS

AN AFRMAZHTEE T 1400
I kW S AL A W, AR A W 37 B I T
ty=4.65 min, SL{E [M-H] (m/z) =355.104,
TR A 177.055, 149.019, 119.009. J% H
T Tk W 2 S A8 B B CoHL0, -, miz R
177.055, %0 SRR 2 SR 19 20 A CeHs05 -
m/z K 149.019, kL2415 200 7 CH,0, -
m/z 1 119.009, &543CHk " AT AL, ZA B YR
JERHETT
2.4.8 Wk EALLSY

ARG RN A S h 4 T 27 Azt
Y, mRIAEASEH . ASBH Re. A
Z A Rg,, AR Rg,, ASRH Re, HE
BAF Gyo AZBATRE, NI ASEAIVA, Al
FEEFIC, AEFRT A-IIL, AZS AT Rk, 20(9)-

Chin J Pharmacoepidemiol, Feb. 2023, Vol. 32, No.2

ANZSBAT CK. B O, Ve iy, Fbkg
1 BIL, AR A, ASHEF F,. ASEI Rh,.
AZBH Rb,. AZBH Re. ASEH Re,, AS
HAF RO, AS AT Rb,, ASREIFF,. KB A,
ANZRBA Rey. WkFRAT. ASEIT Rg, M,
1;=8.4 min, SCMI{H [M+Na]" (m/z) =823.482, —%
W F ok 643.594, 497.363, NS 21 Ry, & 1
[M+Nal" it 5 Na® FHWrha ik s o Jo— 01750 e
REIWE R CyHg O+, m/z R 643594, NS B AT
Rg, BFEJ - [M+Na]" PSR4 26 57 7075 Bk
B 15 2 A CyHyONa « , m/z 2N 497.363, 4%
AOCER AL, A NS B Rey.
2.49 =XKL

AR M RIMA S 7 E T 1A =ik
B, ALY 54 BERERAF K. 1,=7.68 min, SZill
B [M=H] (m/z) =1 077.513, — 44K 915.456,
753.409, $E L B BE R Wb AR K — 40 1S
ﬁﬁ(%)ﬁﬁ%i”ﬁgﬁﬁ CysH70y9 +, m/z A 915.456, Jﬁﬁ
SRR WA A Bk S 25 43 TSR A
FIFEF CyoHgo0,4” *, m/z 1 753.409"
2410 WLEREALSY

ARIE N EMAS 7 HYEE T 3 N IEE
EW, Al Ry R R R
ESCHERRTE, FEIE B RO R A
F567.122, 405.088. RS SR N E 4
L AN D O = A N - i S A e
387.069, 339.049, 303.05, 273.041 & £ & — &
PR I ATWE, e 6. 7. 8 43l s
A R SR
2411 HEEALY

ABIE M RINAS T YEE T 26 A8
KB, AR, HRER. ILER, b
HRCE  HERER A HEARE AL ST,
AR, MR, . IR, Stk
. ST R FHONE . i, B
L S)- kR LR, FRAKRFEER.
FOKERFEEER. Fraba e, BE .
HREL O H R R, FEEL, LU 8,
£;=8.10 min, SZIE [M-H] (m/z) =285.040, —
YehE Ak 185.063, 151.004, 109.029. LIZs s
TIHMER AN, A TR B U E R
i, MR SCHR " G, 185.063 SR HARAEME Y
PER BT

https://ywlxbx.whuznhmedj.com/



A2 7 2 X AN SR 25 R 24 Ak 2 1 1 T B
i, ERFERE R, K Tee s R
Ffb 2B A S s . RIS A g
Gic iy, HETM JC IR A A 0 e T
T R B B ] 1 12 4 5 A I IR B 4 iy FH 5 ik — 25
Tk o I 58 R IR i 4l Jr i AR L ] 5
SRR, R K BOVL AT R, UK AR 25
SIS FEA TR 2R L A3 AT . A SR A H UPLC-Q
Exactive Focus 70 HERBURECH RS, HIKXH
FEIMAS R RGEAT T . a0
KSR TR . R A B R, GRS
), DA S5 6 STk B vt L, BUE T 74 >4k
B, AFE 2 NS E Y, S AR
REY, 1 ERIEY, 4 M RNERLEY,
3ANEIREIEZRACE ), | IR EY, 14
IEEERE LAY, 27 AR B, 1A=
FAEW, 3 ILEZAL AP, 26 1B E)
N SR R R R S IR I Tl ST P U R
T FIBERAT AL, HEAY . AZ A7 Rb,. 1L
=y, BWETR. ASRB1 Re. ASRBI Re %
RGO R S N NI R A o Ol N € ot 1]
G, 2B WUE TIRES I HERPE . AR R
FU PRI R AL T 272800 5Ll 5 o i s il
B R Tz RN R e etk A
Rk

S 30k

1 kg FERS —w OO LT E ek,
1983, 3(5): 26-28. [Wan YS. On the Unity of Cold and
Temperature (VIII)[J]. Liaoning Journal of Traditional
Chinese Medicine, 1983, 3(5): 26-28.] DOI: 10.13192/
jljtem.1983.05.28.wanysh.011.

2 JEMU, AT HIRINASWIRTT 2 BURE IR )
ZGEVEH FI Meta 23 7 [J1. H AR T7 25, 2022, 20(3):
16-18. [Qu ZM, Yang YF. Systematic review and meta—
analysis of baihu and renshen decoction for treatment of
type 2 diabetes mellitus[J]. Journal of China Prescription
Drug, 2022, 20(3): 16-18.] DOI: 10.3969/j.issn.1671-
945X.2022.03.006.

3 ARSI RIANRIERIBOS A 2RO e Bh
PEBIFTE [D]. MRS - FRIETLHH ERZ5 R |, 2010.

https://ywlxbx.whuznhmedj.com/

205

PR H, X B, BB, % . Orbitrap—Elite 2 70 ¥¥
Jit 3% FH T O HE B oH: B 2 O £ 0 b R 24 54
Foft A ¥ S 4y A PR R O A K A E (9]
2019, 45(1): 71-76. [Huang ZW, Liu ZY, Huang Y, et
al. Application of Orbitrap—Elite high resolution mass
spectrometry for the rapid screening and confirmation of
54 illegal additives in healthy food and herbal medicines
for slimming and anti-impotence[J]. China Measurement &
Testing Technology, 2019, 45(1): 71-76.] DOI: 10.11857/
j.issn.1674-5124.2018070007.

ZAEW, XU, B, % . % T UPLC-Q-TOF-MS
LT BURE A 2 B (3] 23 Ml 241, 2017,
36(3): 312-318. [Qin WH, Liu X, Yang Y, et al. Analysis
of chemical constituents in cordyceps liangshanensis by
UPLC-Q-TOF-MS[J]. Journal of Instrumental Analysis,
2017, 36(3): 312-318.] DOI: 10.3969/].issn.1004-4957.
2017.03.003.

Wt A, XA, ShEEE , 45 . Al e AR L
T 32 B4y HPLC-Q-TOF-MS/MS %5E [J]. frdh 5%
% Tk, 2019, 45(18): 137-143. [Xiang JL, Zhao SJ, Ma
LP, et al. Juice production from fresh tree peony flower
by enzyme treatment and its phytochemical identification
by HPLC-Q-TOF-MS /MS[J]. Food and Fermentation
Industries, 2019, 45(18): 137-143.] DOI: 10.13995/
j.enki.11-1802/ts.021093.

JUR, B, ARSLIEL AR AR ARG 2 Ry B VAR
il — RESE = HE U AT I (] BTE AT (9], E
Bl 2%, 2018, 39(6): 215-221. [Yang Y, Zhao H, Zou LS,
et al. Analysis of chemical constituents in male flowers of
Eucommia ulmoides by liquid chromatography coupled
with electrospray ionization—triple quadrupole-time of
flight—-tandem mass spectrometry (LC-ESI-TripleTOF-
MS/MS)[J]. Food Science, 2018, 39(6): 215-221.] DOL:
10.7506/spkx1002-6630-201806034.

Lian WQ, Chun Y, Ping L. Structural characterization and
identification of iridoid glycosides, saponins, phenolic
acids and flavonoids in Flos Lonicerae Japonicae by a
fast liquid chromatography method with diode—array
detection and time—of—flight mass spectrometry|J]. Rapid
Communications in Mass Spectrometry, 2009, 23(19):
3227-3242. DOI: 10.1002/rem.4245.

RHE, XIRA , TR, 45 . 3L T HPLC-Q-TOF-MS
PR B H 5 AL 22 0o 50 (1), L2, 2016, 47(12):



10

11

13

206

2061-2068. [Zhao YM, Liu SX, Zhang CX, et al. Analysis
on chemical constituents from Glycyrrhizae Radix et
Rhizoma by HPLC-Q-TOF-MSJ[J]. Chinese Traditional
and Herbal Drugs, 2016, 47(12): 2061-2068.] DOI:
10.7501/j.issn.0253-2670.2016.12.007.

SRk, TR RE . IR BOR M H R AR B
Yy eP Ry B AF R (0], TP AZE | 2012, 34(6): 1111-
1115. [Zhang Y, Yan AD, Gao J. Identification of main
chemical constituents in extracts of Glycyrrhizae Radix
et Rhizoma by HPLC/ESI-MS|[J]. Chinese Traditional
Patent Medicine, 2012, 34(6): 1111-1115.] DOT: 10.3969/
J.1ssn.1001-1528.2012.06.030.

F#E, BREL, 1765 . UPLC-Q-TOFMS ¥ 4> #7125
Je IRANZE TR AL 2 B0 (D). O 2242241, 2018,
34(1): 43-47. [Wang X, Chen Z, Xiang GF. Chemical
compositions in Gentiana scabra and Gentiana macrophylla
by UPLC-Q-TOFMS[J]. Pharmaceutical Journal of
Chinese People's Liberation Army, 2018, 34(1): 43-47.]
DOI: 10.3969/.issn.1008-9926.2018.01.012.

T, Bk R, EE 5. 5T UPLC-Q-TOF-MS
NS BCTT OB r RARBUETE RS ()] hHE2h
2022, 53(11): 3286-3294. [Wang J, Yao CL, Zhang JQ, et
al. Study on chemical components and chromatographic
fingerprints of Ginseng Dispensing Granules based on
UPLC-Q-TOF-MS][J]. Chinese Traditional and Herbal
Drugs, 2022, 53(11): 3286-3294.] DOI: 10.7501/
J.1ssn.0253-2670.2022.11.003.

A, TIF0, PNKOL , 45 . 3 F UHPLC-Q-TOF/MS
F1% TR 24 B R T 5 7k B ST B T T (€. 2018 4
[ Bt i AR 4y (CMSC 2018) 18 3C4E |, 2018.

14

15

16

17

Chin J Pharmacoepidemiol, Feb. 2023, Vol. 32, No.2

TROEECRE , TR 5%, R, 45 . BT UFLC-Triple-TOF-
MS/MS A B H AR 7 127 ) B L6l (1),
286 7 ) 2% 2% 3, 2019, 25(10): 134-141. [Guo MQ,
Yan ZH, Wu H, et al. Chemical material basis of extract
of Baihu Jia Guizhi Tang by UFLC-Triple-TOF-MS /
MSI[J]. China Journal of Experimental Traditional Medical
Formulae, 2019, 25(10): 134-141.] DOI: 10.13422/j.cnki.
syfjx.20190713.

Peng Y, Zhao L, Lin D, et al. Determination of the
chemical constituents of the different processed products
of Anemarrhena asphodeloides Rhizomes by high-
performance liquid chromatography quadrupole time—of—
flight mass spectrometry[J]. Biomedical Chromatography,
2016, 30(4): 508-519. DOI: 10.1002/bme.3575.

Qiao X, Li R, Song W, et al. A targeted strategy to analyze
untargeted mass spectral data: Rapid chemical profiling of
Scutellaria baicalensis using ultra—high performance liquid
chromatography coupled with hybrid quadrupole orbitrap
mass spectrometry and key ion filtering[J]. J] Chromatogr A,
2016: 83-95. DOI: 10.1016/j.chroma.2016.02.079

Wil . BRal, A4S, A L 3 B AR Ry b R 2R
k& W3 IS %08 (] & &R, 2010, 31(22):
273-278. [Yang J, Chen C, Xing JJ, et al. Extraction
and identification of flavonoids in Rape Bee Pollen[]].
Food Science, 2010, 31(22): 273-278.] DOI: 10.7506/
spkx1002-6630-201022058.

Wi H L. 2022 4F 06 A 13 H #&RIHW: 20224510 4 14 H
ARGt Rk YA

https://ywlxbx.whuznhmedj.com/



