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Abstract: Objective To establish a UPLC-MS/MS method for simultaneous determination of 17 bioactive compounds in
Shuang-Huang-Lian Oral Liquid. Methods The separation was performed on an Acquity UPLC HSS T3 Cyg column (100 mm x 2.1
mm, 1.7 um) and the flow rate was set at 0.4 mL/min with acetonitrile/methanol (4 . 1)-0.4% formic acid as the mobile phase. The
column temperature was 40 ‘C and only 7 min was needed for separating the five pairs of isomers. The detection was performed on a
triple quadrupole tandem mass spectrometer by multiple reaction monitoring (MRM) via electrospray ionization (ESI) source with
positive and negative modes. Results All calibration curves had good linearity (r> > 0.990 1). The precisions and accuracies of the 17
analytes were all satisfied and the recoveries were 95.81%—102.42%. The content ranges of the 17 compounds were 782.68—1 034.27
pg/mL for neochlorogenic acid, 786.35—1 103.77 pg/mL for chlorogenic acid, 898.00—1 238.94 pg/mL for cryptochlorogenic acid,
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82.85—115.17 pg/mL for caffeic acid, 226.02—461.63 pg/mL for 3,5-dicaffeoylquinic acid, 191.59 —404.21 pg/mL for
3,4-dicaffeoylquinic acid, 243.62—298.51 pg/mL for isoforsythiaside, 978.43—1487.37 pg/mL for forsythoside A, 351.97—435.82
pg/mL for forsythin, 41.19—75.65 pg/mL for rutin, 40.28—73.73 pg/mL for baicalein, 10 080.54—10 820.35 pg/mL for
baicalin, 40.88—50.51 pg/mL for scutellarin, 187.73—204.85 pg/mL for wogonoside, 144.92—335.08 pug/mL for oroxylin A-7-O-B-
D-glucuronide, 9.30—25.58 pg/mL for wogonin, and 7.51—16.58 pg/mL for oroxylin A, respectively. Conclusion The developed
UPLC-MS/MS method is simple, sensitive, and accurate, and could be applied for simultaneous determination of the 17 components in
Shuang-Huang-Lian Oral Liquid.

Key words: UPLC-MS/MS; Shuang-Huang-Lian Oral Liquid; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; caffeic
acid; 3,5-dicaffeoylquinic acid; 3,4-dicaffeoylquinic acid; isoforsythiaside; forsythoside A; forsythin; rutin; baicalein; baicalin;

scutellarin; wogonoside; oroxylin A-7-O-B-D-glucuronide; wogonin; oroxylin A
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F1 17 MRS RIEI TS
Table 1 MS parameters of 17 compounds

D%ix Fins e FARE 23 P i RERF TR LRIV R ReV LR E/min
Brak R C16H1504 354.31 354.88 [M+H]* 162.90 18 12 1.26
X R R C16H1504 354.31 354.88 [M+H]* 162.90 18 12 1.75
Bz I C16H150¢ 354.31 354.88 [M+H]" 162.90 18 12 1.88
I CoHgO, 180.16 180.80 [M+H]* 163.10 22 12 2.15
3,5- WNHEBEZE TR CosHsO12 516.45 516.92 [M+H]" 162.88 24 20 3.77
34-ZUMMEREZE T CasHauOxo 516.45 516.92 [M+H]* 162.88 24 20 3.92
Lpusiliaes CogH36015 624.59 622.95 [M—H]" 160.93 64 50 3.55
ERE T A CaoH36015 624.59 622.95 [M—H]" 160.93 64 50 3.64
AT Cy7H3,00 534.55 556.91 [M+Na]" 309.05 64 30 4.39
T Ca7H30016 610.52 610.92 [M+H]" 302.93 30 22 3.58
BAR C1sH100s 270.24 270.89 [M+H]" 12293 62 36 5.21
BOAAY Co1H1500 446.36 446.83 [M+H]* 27107 44 26 4.27
[ gones C1H15012 462.36 462.89 [M+H]* 287.06 38 22 3.67
DA CyoH200n 460.39 460.83 [M+H]* 271.07 44 26 4.60
TZ2405 A-7-0-B-  CpHp0y 460.39 460.83 [M+H]" 271.07 44 26 4.75
D- A% Bl 17
DA R C16H1205 284.26 284.86 [M+H]" 270.00 48 22 5.79
TZHK%EA C16H1205 284.26 284.86 [M-+H]*  270.00 48 22 5.97
BAEME (AR 1) CgHisNg0,S 247.27 247.84 [M+H]" 120.85 36 16 2.21
AHEZE (W2 CuHpCpNyOs 323.13 320.77 [M—H]™ 151.81 30 18 423
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S 470 pg/mL ORI B2V, 4 CIRAE, .
24 MERAERBH &

O3 RS S FR U I M S Kl E T 10 mL
s, HFEEAERZIE, FIFIEIRE A
240 pg/mL A1 533 pg/mL VRS ARME &, RS %
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25 fHik@iRikaE &1

R 1 mL WEE RS 100 mL &l
w, ARG AR - (40 1) -0.4% K

W (109 MBERZIE, 551 0.22 um JEJE,
FIL 10 pL Z23EMINA 10 pL AR 80 uL HI4h
WENHH, WAHEES), 14 000 r/min 2.0 10 min J&HL
TEW B
26 ZMHXARSEER

Iy RS SERN “2.37 TR I R Ak A O B
ET 10 mL S=)ET, HBILRmRSIAH QIR (4
1) -0.4%HR/KIEW (1:9) MBEZE, BR5)
TR P (PR A 0T FESR VR, L 10 L YR 5 0] LA
FBOIMAN 10 uL N RRIEAT 80 uL WG shAH, e
V%), 14 000 r/min Z5.0» 10 min J5 B S, %
“2.17 F 4227 TR AAFINGE . BLBTRIR S AT AR
Fr (X, XG5 BRI TR LA DAL FR (Y)
HEATERME M, 5o A5 R A R
LVEVEH, DMEMELE N 10 B 5E & o 1 E IR
(LOQ), IR 2. Z5RERW, KA
T N B R R R
27 RBEEER

IR . (A5 13021633), % “2.5”
TR LB & AR, % “2.17 Fn €227



* 3360 * ¢ %% Chinese Traditional and Herbal Drugs 35 46 % &5 22 #] 20154 11 A

1)2), FE il 12|, o L 4 FE il 4 o

5 6 6 8 8

5 h ,
7
ﬂ |
9 9 10 10
11 11 12 12
13 13 14 14
15
15
17 17
1S2 1S2
2 4 6 2 4 6
t/min

L& 5R 2-85B 3-BEER 4R 5-35- TR 6-3.4- Ui TR 7-FOEMNE T SEMINEE A 9-EMIT 10T
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1-neochlorogenic acid  2-chlorogenic acid  3-cryptochlorogenic acid
7-isoforsythiaside 8-forsythoside A 9-forsythin  10-rutin  11-baicalein
16-wogonin  17-oroxylin A IS1-tinidazole 1S2-chloramphenicol

4-caffeic acid
12-baicalin  13-scutellarin  14-wogonoside 15-oroxylin A-7-O-glucuronide

5-3,5-dicaffeoylquinic acid  6-3,4-dicaffeoylquinic acid

1 WEEORBEREESXRBMAT 17 M5 R ARERINE TR E
Fig. 1 Extracting ion flow chart of 17 compounds and internal standards in Shuang-Huang-Lian Oral Liquid and mixed

reference solution
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28 EEMER
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T2 UTHUEERINZERTAERESR
Table 2 Linear regression equations and LOQs of 17 compounds

D% EEpR 2P vE Fl/(ng-mL ™) r? LOQ/(ng-mL™)
Bk IR Y=0.000 6 X—0.005 9 17.40~2 175 0.999 9 0.70
SRR Y=0.000 5 X+0.007 1 33.50~1 675 0.990 6 0.54
W2 I R Y=0.000 4 X+0.005 8 35.16~1 758 0.9918 0.56
W R Y=0.004 2 X—0.007 0 8.92~446.0 0.999 9 0.71
3,5- kR ZE TR Y=0.000 08 X—0.000 5 9.96~495.8 0.994 3 1.98
3,4- Ik ZE R Y=0.000 093 X—0.000 4 8.88~443.7 0.996 7 0.71
B s lRED Y=0.013 1 X+0.081 6 26.26~1 313 0.9917 2.10
HERIBETT A Y=0.0157 X+0.1715 27.76~2 776 0.990 1 2.22
pUSNES Y=0.000 026 X-+0.000 2 23.50~2 938 0.997 7 2.35
T Y=0.001 9 X+0.000 5 4.03~201.6 0.9917 0.81
TR Y=0.000 8 X+0.000 4 1.72~85.80 0.996 1 0.34
AT Y=0.001 1 X—0.1512 61.80~15 450 0.997 4 0.99
[ Eones Y=0.002 7 X—0.002 1 1.77~88.30 0.998 8 0.71
DR Y=0.003 1 X—0.006 2 17.00~850.0 0.9955 1.36
T 242 A-7-O-B-D-HiZ i 15 Y=0.000 8 X—0.002 9 13.40~1 675 0.990 6 0.54
PSR Y=0.001 5 X—0.000 2 0.41~41.00 0.999 6 0.16
TRE4&EA Y=0.000 3 X—0.000 2 0.88~43.75 0.998 3 0.35

1.41%. BE&E)EIR 1.96%-. WIHEER 2.49%. 3,5- Wi
MEPEZE T 0.76%. 3,4- MNHEmEZE T 1% 1.23%. 5+
T 0.67%- 4R A 1.48%- 1% 0.27%-
P 2.100%. BEAE 2.20%. AT 2.12%. B HEAS
H 0.71%. DOEAT 2.84%. T 24t% A-7-0--D-
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2.48%, RW[ZITEHENE R .
29 REMRIE
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XTI S A R T AR OB T, 17 ANear i RSD
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2.10 AnEEIYEIRLE
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10 mL I AR ST, R SRR
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45 BT Rl R K RSD 43 7 ok 4 R IR 100.47%
1.11%, %JR1R 96.72%. 1.82%, [a%%)5 1% 99.57%.
1.24%, WIHERR 99.82%. 2.69%, 3,5- WiHEEEEE T
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Fz3 AR EZEORBPZHSWEENE (n=3)
Table 3 Quantitative determination of multi-components in different batches of Shuang-Huang-Lian Oral Liquid (n = 3)

Jo 2 il (ug-mL )

it 3,5-MNMERE  3,4-mmmERE - . -
OB SRR REER g ‘ : FEEE MR A T
ETr. ETr.
13020715 888.10 910.31 1036.35 82.85 226.02 191.59 274.84 1 379.67 390.19
13020562 918.50 996.73 1100.32 115.17 461.63 404.21 298.51 1487.37 435.82
13021633 1034.27 1103.77 1238.94 102.41 378.17 363.01 243.62 978.43 432.72
13022231 912.05 949.27 1047.05 95.03 295.83 286.02 286.16 1495.33 420.58
13060641 782.68 786.35 898.00 107.41 451.02 382.67 296.96 1470.07 351.97
JRA S $ (ug mL Y
I T e *E%%ff? WHSE  TREEA
B-D-"#] 4 i
13020715 55.36 71.95 10502.01 50.51 202.23 189.93 11.57 12.47
13020562 41.19 52.99 10 080.54 43.79 203.20 172.96 9.30 7.51
13021633 65.83 40.28 10820.35 50.44 204.85 309.52 11.28 9.35
13022231 75.65 5757 10172.48 44.85 200.96 335.08 11.57 12.20
13060641 53.11 73.73 10546.96 40.88 187.73 144.92 25.58 16.58

3 g

ARSLIGFEER T IE AR N AR
W SRR, FEUEAT LR, TR R B I 2 s o 7 IE 5
FHIT [MAHT w2 g, 10028 SR o1
PR [M—HI N GEMER [M+
Na]®), PIHSRHIIE . Bt 2 P As s 0 S
ORI 3 2 RIS, AEshAH o ImA
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ARSI 56 3 N7 [ IS OO IR R R L B
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T 5 SR IE LR 58 1) 2 103 € =0 AT, XL
PO LR ) e AL T2 2% il 5
FEFE Al rp 17 ok gy 5T 43 H o)l A OB Sk i IR
782.68~1034.27 pg/mL. %)% 786.35~1103.77
pg/mL. BEZE)5 R 898.00~1 238.94 pg/mL. MIMERR
82.85~115.17 pg/mL.3,5- M Zs 7% 226.02~

461.63 pg/mL. 3,4- " MIHEREZE TR 191.59~404.21
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187.73~204.85 pg/mL. TJZ4L% A-7-O-B-D-Hi%i

BT 144.92~335.08 pg/mL. %% 9.30~25.58

png/mL. T JZ46& A 7.51~16.58 pg/mL, HA 4R

M A OEMT I RS (PEZ ) 2010
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