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# E: BeY RAESROHE - 5 DU ATF 3 (ultra-high performance liquid chromatography-quadrupole-mass spectrometry,
UHPLC-Q-MS) %, 7B iMEE Sk (Xuanfei Baidu Granules, XBG) T 14 N E&IME L. 3% FH Waters
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HERER 2 pL; SR FEmEE Y (electrospray ionization, ESD) Jiiit, 97 X NIESEE 7 (selected ion monitoring,
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B-D-JeMEXUHETF . SR THSE T, DT, EALER. HETE. KRR, R FRREE. RARER AL MR I, BPEW
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Content determination method of 14 constituents in Xuanfei Baidu Granules by
UHPLC-Q-MS
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Abstract: Objective To establish an ultra-high performance liquid chromatography-quadrupole-mass spectrometry (UHPLC-Q-MS)
method for the simultaneous determination of 14 constituents in Xuanfei Baidu Granules (XBG). Methods The separation was
performed on a Waters HSS T3 column (100 mm x 2.1 mm, 1.8 pm) by using a gradient elution with a mobile phase consisting of
water containing 0.05% formic acid-acetonitrile at a flow rate of 0.4 mL/min. The column temperature was 40 “C, and the injection
volume was 2 pL. The mass spectrometry was equipped with electrospray ionization (ESI) source and performed in selected ion
monitoring (SIM) mode. Results The separation and determination of 14 constituents (ephedrine, L-amygdalin, amygdalin,
quercetin-3-O-B-D-glucose-7-O-B-D-gentiobioside, hastatoside, verbenalin, polydatin, liquiritin, acteoside, isoacteoside,
isochlorogenic acid A, naringin, rhoifolin, and glycyrrhizic acid) in XBG were achieved within 48 min. Good linear relationships (>
0.993 1) were obtained for all 14 constituents within their mass concentration ranges. The average recovery rates were 92.9%—106.3%,
RSDs were 0.7%—5.5%. The limits of quantification were 1.779—52.010 ng/mL. The determination results of 14 constituents in 10
batches of XBG demonstrated good consistency among different batches of XBG. Conclusion The established method shows good

specificity and accuracy. The results provide references for the quality control and clinical application of XBG.
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DSTDKO000401) 30T~ iR s B A =], H HPLC
D 5E (R 7 H0 3 =98%; o HE S SRR IR i, it
5 171241-201809, Jii &4 100%, T8 H [E £ i
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PR R # Bl 408.000 pg/mL . L-3%5 A1 H 593.200
ng/mL. 75 A4 201.000 pg/mL. QGG 5.246 pug/mL.
R RS EE 431,600 pg/mL. HEELFF 222.400
ng/mL. JEBLEF 416.800 ug/mL. HEE 405.600
pg/mL. RH-FHHRTE 472.400 pg/mL. S THRREF
457.200 pg/mL. F£EJEIE A 10.480 pg/mL. Al 2 H
1 202.000 pg/mL. FFEME 212.200 pg/mL FIH %
1% 433.600 pg/mL; P 5 IR 25 0] Ot s 2% VRO
TRI—2A, I 50% P REMmRERZIE, A,
B SRR R SA 1.828 pg/mL L-75 75115 7.118
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ng/mL. 75 7547 9.648 pg/mL. QGG 0.146 9 ug/mL.
B ¥R 8.632 pg/mL LHFEETF 6.227 pg/mL.
FERLE 6.669 ng/mL. HFAF 1.460 pg/mL. 50T
JFRE 5.669 ug/mL. FRHHFHRRE 3.658 ug/mL. 7
SRR A0.209 6 pg/mL. Al 7 43.270 ug/mL. %
B 1.630 pg/mL ATH AR 5203 pg/mL KRS
SRR . A B IOR A FR i % RS
F 50% T EERRE, il ot R B 43 ) TR A 0 R
B 1.00 0.84 0.5, 0.3. 0.2, 0.1 15/ &4 5 &
TR VR o L AR
2.2 XBG i minikas &

I XBG &, W, BUMARZ) 40 mg, FEHFR
5, B S0mL &IEH, A 50%HEE 40mL, H#H
AFE (& S0 W, A% 53kHz) 10min, A, #h
n 50%H EEZZI 5, $225), 13000 r/min B0 (B0
42 6.4 cm) 10 min, HUEIEBAE AL AR
2.3 UHPLC-Q-MS $#7&
23.1 B4 Waters Acquity UPLC HSS T3
A (100mmX 2.1 mm, 1.8 pum); FENIHN 0.05%
H R KIS TR - G s ZRVEDEBR S : 0~25 min, 2%~
4% 25~39min, 4%~22%Z.E; 39~45 min,
22%~50% i ; 45~47 min, 50% . ; 47~48 min,
50%~100%Z.fif: 48~52min, 100%Z. 0% AR
& 0.4 mL/min; FEiF 40 C; HEFfE 2 pl.
232 ik &M HmIEE YR Celectrospray
ionization, ESI); & B T MM Cselected ion
monitoring, SIM) #Ex; THESAFME 9 L/min;
ZEWSE S 275790 kPa (40 psid; 4R E
300 C; B HIENE3500V; FilkREER 8N
4~47 min; BWFEDTRIERESHIE 1.
24 EFREMIAE

B VT VR T St VA R A T T
& “2.37 WUR AT 08, SR WE 1 Fs. ft
AR P I OIS 14 PP 1 & &0 e T8
T, HiELEME R .
25 ZMXRER

21700 F 6 HiRA NI s s &, $442.37
T Al - o 1 S A R 5, DA I T AR 9 A
ARFR (YD, S5 R AR AR bR (XD 2 il FRitE
Mgk, HEATLRMEEE, B SLvEmEIR 2 W% 2.
S5 RARW S B ) BRI R ZE R &R, 120,993 1,
DMERELLZ)h 3, TFEACIIRR: SR 2h 10, 1
HEsR; SR ILE 2.

x1 RIERESY
Table1 MS detection parameters

X RAERF BT WH®

)5 %ax ‘ ) mlz
[8]/min Bl /v
JRR BB 4~34 166 ESI 50
Ly 4~34 389 ESI' 50
JREH 34~42 389 ESI” 150
AT XN 4~34 405 ESI* 100
HEH 34~42 417 ESI” 150
L824 4~34 456 ESI” 150
fioy e 4~34 456 ESI” 150
SR RA 34~42 515 ESI” 100
Lgzines 34~42 577 ESI” 200
il B2 34~42 579 ESI” 200
R 34~42 623 ESI” 200
ST R 34~42 623 ESI” 200

QGG 4~34 787 ESI" 250
A 42~47 821 ESIT 200

2.6 HHEEREIRE

B XBG (it 221155) XA, #% “2.3”
T Bl - vl S AR I SR 6 I, DISE 14 Py #h
FRIR ST L-w 5. B H. QGG. it
MR, CHEER . PRALE. HOEA. R TRRRER.
SRMTHRRE . REEIR A M. FEME. B
TR WETI AR, % LA VTR AR RSD 4370104 1.1%.
1.4%-+ 1.3%- 1.1%- 0.7%- 0.7%- 1.4%- 0.9%- 0.8%-
1.0%-+ 0.7%- 0.8%-. 1.2%. 0.8%, 7¢HIiZA 3%t
FERE % R AT
27 EEEMAE

L XBG ({5 221155), % “2.27 T K J5ikHil
% 6 A SRIEL, T4 2.3 TN (- R S ik
FEOHT, THE 14 RS SRR RS  L-v5 A2
AV H . QGG R EHERIE . BRI, AL
. HEH. KT FRM TR RatER
R AL Rl H . BREMTE . HERNBRES S, &
B I 5 4 E0) RSD 4308 1.2% 0.6%- 0.7%-
1.4%- 1.8%- 1.6%- 0.8%- 1.3%- 1.5%- 3.0%- 1.3%.
0.6%- 1.2%- 1.3%, KIHZFTEEIMERL .
2.8 HIEEHEEIRE

L XBG (b5 221155), FR4% “2.27 W R
VR AR VAW 12 “2.37 TR -5 i 4 13k
FEOHT, Ths 3 d WIS 14 Fhsisr ER 1R R S IR
L0, R, QGG. M s, o
MEELEE, RALE. HET. R, BT
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L-JRREE R 2-L-W5 AV 3-2 AV (H; 4-QGG; S-8M S¥iR; o-BHIR; 7-0b0H, 8- HEH, 9- KM THRE: 10-REMTHIRE: 11-5%

SRIRRR As 12-RHBCH 13-BFEMT; 14-HER.

1-ephedrine; 2-L-amygdalin; 3-amygdalin; 4-QGG; 5-hastatoside; 6-verbenalin; 7-polydatin; 8-liquiritin; 9-acteoside; 10-isoacteoside; 11-isochlorogenic

acid A; 12-naringin; 13-rhoifolin; 14-glycyrrhizic acid.

E1

ZERT (A, SEEXEM (B) #1 XBG #M (C) #Y UHPLC-MS [E

Fig.1 UHPLC-MS chromatograms of blank (A), mixed standards (B), and XBG samples (C)

R AR AL R BRENTE . HEER
VAR, 25 BT AR Y RSD 7358 1.4%- 1.2%-
0.8%- 3.3%- 1.3%- 1.3%- 1.8%- 2.4%. 3.0%- 3.6%-
3.8%- 2.3%- 2.4%- 3.4%, FHIZITEH kG5
R4F.
2.9  fnEEEUERIRIE

B gD 14 Pralsr & &1 XBGUIt S 221155)

EE, W, B2 20mg, FEERRE 6 4y, B S0mL
B, AN 3 mL FF 13.710 pg thERFRHE
Bl 39.860 ug L-¥ A4, 77.180 pg HAAF .
2.802 ug QGG+ 61.760 pg #k I T#FRIEF . 49.710 pg
MR 51.270 pg PRALTE . 13.380 pg HEH .
27.350 pg KHTHRREF . 21.120 pg FE2RHTHRRTE
1.063 ug F4ERIR A 538.000 pg 7 12.220 pg
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Table 2 Linear equations of 14 constituents

D%y LR R 5 FE r VS E/(ngmL™)  AEIBR/(ngmL™)  E=R/(ngmLT)
R BT Y=642 851.0 X+4 938.5 0.998 3 182.80~1 828.00 0.5337 1.779
L& oH Y=15315.7 X+524.3 0.998 8 711.80~7 118.00 14.360 47.860
AT Y=14139.6 X+958.6 0.998 8 964.80~9 648.00 15.600 52.010
QGG Y=24537.4 X—27.6 0.997 8 14.69~146.90 0.944 7 3.149
I IR Y=23667.8 X+6115.2 0.999 1 863.20~8 632.00 4.070 13.560
T RS Y=174122.6 X+27 948.4 0.998 7 622.70~6 227.00 1.260 4.200
JEALCE Y=28571.3 X+8211.4 0.998 7 666.90~6 669.00 2.050 6.834
L Y=55146.1 X+1 087.8 0.998 9 146.00~1 460.00 1.312 4.374
R Y=36539.2 X+4 789.4 0.998 0 566.90~5 669.00 0.842 5 2.808
FRMTHRE  Y=43 886.6 X+810.1 0.997 8 365.80~3 658.00 0.784 2 2.614
SRR A Y=32 006.1 X—9.8 0.997 1 20.96~209.60 2.459 8.200
il B EF Y=18080.9 X+135545.7 09931  4327.00~43 270.00 1.702 5.673
Lgs ines Y=64305.1 X+1343.8 0.998 9 163.00~1 630.00 0.6335 2.112
HHR Y=20279.4 X+4 788.7 0.999 2 520.30~5 203.00 0.994 6 3.315

JPR BB it B VA P VAR R R BBk -

The mass concentration of ephedrine was measured by ephedrine hydrochloride.

P B 40.060 pg HHER RIVR A 0 R LA TR
2 “2.27 WUR Fikm & i, % “2.37 UK
R G 2T, THE 14 Bl IR0 B
R, B SRR L5 A F . T,
QGG. HM Lh¥F s Fr, D#Fa . AL H R,
I THRE . SRR SRR A Al
EPEE . H R AT IR IR 551 92.9%
98.9%. 100.2%. 99.3%. 92.9%. 97.7%. 100.3%.
104.4%- 103.0%- 106.3%- 103.9%- 105.1%- 103.9%.
94.8%, RSD 73 114 1.1%- 1.1%- 1.2% 2.5%- 1.6%-
2.3%- 0.7%- 1.7%- 1.9%- 2.2%- 5.5%- 1.2%- 3.0%-
1.6%, RIIZITVEIIINRE EICR B4
210 ERRBEMRAE

B XBG ({5 221155), % “2.27 T K ikl
BHHA A, A RITEER TAE 0. 3. 64 12
18 24 h, F% “2.37 TN 3k- ik S% b 04T
W5E 14 Fhpcor ShERRRE RN L5 A5 w =
H. QGG. kM ¥k, ¥, FEAE. H
B, R ARRE . R . R AL
MR BPERRE . H BRI TIAR, 5 R sr T
AL RSD 1H 7514 2.4%- 2.6% 2.7%- 1.2%- 1.4%.
1.5%- 2.1%- 1.1%- 1.2%- 1.2%- 1.3%- 1.0%- 1.5%.
2.5%, FRPPLK S EHAEEIRNE 24 h HERE .
211 HHmEENE

HX 10 #it XBG, % “2.27 TR J7iE40 B P47l

% 3 M BOR ST, 4% “2.37 TR iR i 4Rk
FEDE, T XBG W 14 B S E, g5 RnR
3 Fin. 10 # XBG & &l e 45 R R, M
LA WA SR SR SR
FERCE . B THRRE . SRR A R E
it e R rh B B, LR B R T 650 ng/g:
FREER A M QGG i # ol 26.03~
83.73 pg/g M 49.9~145.4 pg/g, 72 ik
& R
3 i
31 BENEIRIRR S HIERE

H H1, % XBG Ao 2 &l e AR SHRoE B D,
TE 2[5 AF 2GSRI 45 6 IR 4L T A 27 B 23 9 1)
Bnb b, EAHEERIT XBG F 10 BRZGH (Ff
B BUCAEARID 14 M VB & 20 E
Tabrpisr . HrPpREEm. A1 F . QGG FEALHE .
MR H B FH SRR 2 RR . S B
T RAL ARRAAITH AR (R EZG L) 2020 FEhR
S N e TR AR Sy . AL, LA R A
=AM IR, REEAAT: R R A
FEH R E MR, SR TR A SR TR R E
TR DHPERIRRE; BRAMTOR ARG B
Bk B HELRIAGLL; T ER A KRBT &
Ml R RACKR LN P RS2 A 1o o IX SR
SITEFRZIM IS s, XS B PR
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#F3 10#R XBG #@mH 14 M BEMNELER (Xts,n=3)
Table 3 Contents of 14 compounds in 10 batches of XBG (X £ s, n=3)
- RS B (ngg™)
JER B L& A H QGG B L R L L5 JRAE
2301214 433.5+3.5 417441484 54469+725 1184+1.4 3103.8456.8 3198.8419.2 2558.5+14.1
2301266 581.1%x1.2 338724243 4653.51+44.1 107.8+1.6 2881.0£27.6 3327.84359 2542.0%21.5
2301257 382.2%82 33784482 5082.6%54.0 839+1.8 3242.0%£47.1 35027199 2523.7+17.3
2301236 5394462 40049%+63.0 4208.31+42.6 108.2+0.8 2716.84+27.7 2951.1£29.6 3080.81+46.3
2302015 648.0%x11.4 2801.41+64.6 4180.44+92.7 1284+1.4 27229+£235 331824+742 2803.4%59.9
2301276 7042%5.1 29403%533 4043.9168.6 1153%£0.7 3040.84+35.1 370344268 3054.5%36.0
221155 7169484 3146.6+£20.7 3920.0+22.6 14544+2.0 29974+£554 25788+41.5 2438.6%19.5
2302044 666.2+13.1 2510.7%x61.1 3290.5+96.9 129.0+3.1 3102.1%87.6 3546.84105.7 2348.4%459
2302041 635.5%+4.9 769.4+25.0 1119.0£41.1 709+15 244424242 2255.6+£22.6 682.8+11.0
2301192 503.2%£1.7 1281.94+12.0 1447.1%£12.0 499406 29134+155 32009%17.0 846.1£2.4
e R B (g ™)
HEH KRR FEMTHRRE N il Ui uNE] HHR

2301214 706.2%£5.7 1581.3+22.0 1590.1£16.2 56.051+0.46 26 239.61+250.6 325.1%2.1 2405.5%£16.7
2301266 681.3%£55 1573.6x18.4 1385.5£149 71.57%£1.13 26 720.3%+117.5 344.0%£2.6 2046.5%£32.3
2301257 659.4%+10.6 1809.1£29.6 13163%14.0 83.73£0.83 32241.2%+192.9 456.0£7.0 2181.0%£10.1
2301236 7543%£7.0 1045.6%+5.6 1841.1£272 68.7710.32 27 104.81+449.4 300.9%3.0 24393£27.8
2302015 755.0£8.0 16463+150 1216.9£17.0 76.28 =1.06 28 099.94+452.5 370.8+5.1 1893.7%£31.7
2301276 751.8%£49 1703.7£7.0 1639.3+9.1 76.57%2.18 32 155.84+103.8 423.1+1.4 2422.0%£28.8
221155 425.0%+55 143794218 1121.0%£14.9 57.48%+1.70 23 057.31+149.5 582.71+6.8 1927.6+25.4
2302044 768.8+34.7 1541.7+32.8 1600.2£259 79.524+0.56 29 639.44+217.5 422.8+8.8 2514.0%£35.9
2302041 273.6x7.6 1142.1%x13.6 9764+£14.5 42.8610.10 7 813.6%£105.9 160.9%3.0 1308.5£9.5
2301192 280.1£11.0 1065.0%£9.9 1202.1£2.1 26.031+1.12 7 853.1£26.6 146.01+0.6 1434.5+33.7

JPR BRI A R BE LA SR FRIFR BT s PATREA S n=6; JUABILICFATREAL n=3,

The mass concentration of ephedrine was measured by ephedrine hydrochloride; * number of parallel samples: # = 6; others: n = 3.

PUREREPEN012:17), 15 XBG 2530 B A — e ekt .

FE TR AT & KRR, (24
H) 2020 FRRIE H AP KRERES (CaSO4-2H,0)
AMET 95%, HZjHARAM S TIE, A&
AR it T e E. (hEZH) 2020 4
R R R A AR A B S A% R A 20 S R AR R
H = ER TS (HIX 2 MU AYTE T e 52
H AR X 2 BREATEE B 50 8 I AR SR AT AR RG] R
ft,  WOR T RS B T AN R IR AE i AT &5
B E T -
32 BIERBREEHMTL

ARSI LA A BN
PR, ARPEARIE, B, MERA 2% E1ER
ECURLEE], 78 25 min B BTS2 4% 20K, REBSME L-
AR AR 2

BT IRSEORN B A0S W R R S & IR
TSI R U A BRI, R X A i S A

1T TR EERANF TR SRR R (84 94 10,
11\ 12, 13L/min). FHSURE (275, 300, 325,
350 ‘C). FAE S [275.790. 310.264. 344.738.
379.212. 413.685kPa (40, 45. 50. 55. 60psi) ]
FEYIEHE (£2500. 3000, +3500. £4000V)
FIREZLHE (50, 100+ 150, 200+ 250+ 300 350V)
LSRRI TR, RIS TSR
4 9 L/min, FHSIRER 300 C, FHAET
SN 275.790 kPa (40 psi), B4 HEN+3 500V,
FHRBESHWNE 1 st SAE Y BT
N fbF o REE TS AR, AR IE B A A R
e N, AR AR SRS TR A B R
B, ARRER 43 A B A B AR 2T e R B vy, T
SR N I T B A IX 2 NI ERGE T, 7EIEES
TR TN AT DRk, RREEA. IR R RR
By BRI 3 Fhoss o SR s 1 B kAT A
M, FeoR Bl o3 R P o v 47 25 A A T A
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33 MidminigHEREER
ARSI AL T A AR % (20%. 50%.

70%) FRERIC. ASFE A SO E (104 20+ 30,
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FRAMENE SRR, BAHE 1Al v &

e & T7 1% RH 50% HE SR IOA T, B A 52K

10 min.

34 XBG ¥ 14 MRS EENE
T IR S T SR R B AR R

FIOERAL, ESLT XBG H 14 Rl s 8w

[¥] UHPLC-Q-MS J7i%. 10 it XBG 17 &l 45

RRY], IR — BT . ST AR AR

falf, LR hls . HERR = AL AL I XBG #EAT

BT BUE . DTS R XBG WIS

il e Hollm R 2532 45 %
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