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Coy tATEHFE (3.0 mm x 150 mm,3.5 pm) ; FSHAR FHBE-7K (0. 1% HIR) , 86 )8 S50 ; W 0. 3 mL-min ™', 3R JH = 5 PUAR AT i 3% 46
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& B ST ST NES R AR RBER MR LB R R R R K R DK E R T 4 )
7£0.062 24 ~ 16.24,33.95 ~ 530.4,0.013 64 ~ 3.558,0.001 157 ~ 0.302 4,0.001 199 ~ 0.313 0,0.014 64 ~ 3.821,
0.000 739 5 ~0. 038 59,0. 060 83 ~3.174,0. 002 443 ~0. 637 4,0.021 80 ~ 1. 138,0. 022 99 ~ 6. 000,0. 006 046 ~ 1. 578 pg-L~'
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Simultaneous Determination of 12 Components in Pudilan
Xiaoyan Oral Liquid by Ultra-high Performance Liquid Chromatography
Coupled with Triple Quadrupole Mass Spectrometry

GAO Wen-ya, GU Xin-ru, ZHAO Li-juan, ZHOU Yan-yan, BIAN Bao-lin*, ZHAO Hai-yu"
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract]  Objective: To establish an ultra-high performance liquid chromatography coupled with triple
quadrupole mass spectrometry ( UHPLC-QqQ MS) method for the simultaneous determination of twelve components
( wogonoside, baicalin, wogonin, chrysin, uteolin, caffeic acid, acetylcorynoline, corynoline, protopine,
salicylic acid, uracil and adenosine) in Pudilan Xiaoyan oral liquid. Method: The analysis was performed on an
Agilent Extend C; column (3.0 mm x 150 mm, 3.5 wm), with a gradient elution by using the mobile phase of

"', Triple quadrupole mass spectrometry,

methanol-water (0. 1% formic acid). The flow rate was 0.3 mL + min
electrospray ionization source (ESI), DMRM mode, and positive and negative ions alternate mode were adopted.
Result: The 12 reference substances had a good specificity. Wogonoside, baicalin, wogonin, chrysin, uteolin,

caffeic acid, acetylcorynoline, corynoline, protopine, salicylic acid, uracil and adenosine showed good linear
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relationships within the range of 0.062 24-16.24, 33.95-530.4, 0.013 64-3.558, 0.001 157-0.302 4,

0.001 199-0.313 0, 0.014 64-3.821, 0.000 739 5-0.038 59, 0.060 83-3.174, 0.002 443-0.637 4,
0.021 80-1.138, 0.022 99-6.000, 0.006 046-1.578 g + L™', with a good precision, stability and

repeatability. And the average recoveries were 98.9% ,

100.2% , 106.9% , 100.8% , 101.7% , 99.3% ,

94.6% , 100.0% , 100.5% , 103.4% , 96.8% , 98.1% . Conclusion: This method was simple, sensitive

and reliable. It laid a foundation to promote the quality control standard of Pudilan Xiaoyan oral liquid.
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2.3 f{iE &M R H Agilent Extend Cq 6 % #
(3.0 mm x 150 mm, 3.5 wm); i 3h AH B (A)-
0. 1% WKW (B) BB BEVERL (0 ~3 min,40% ~
55% A ;3 ~6 min,55% A ;6 ~ 10 min,55% ~70% A;
10 ~12 min,70% ~100% A ;12 ~20 min,100% A) ,
Pk 0.3 mL-min ™' HEiE 40 C gEFER 2 pl,

2.4 BTG WIS B AR (ESD) R IE
2 SO W ( DMRM) 885X, 1F | £ B 22 B B A K
W5 AR EE 200 °C 3 # 14 Lemin ' FALAR IR
77 137.9 kPa; ¥ I8 & 400 °C , i3 11 L-min ' ;7F
FREFE] 300 ms; B 4HE LR ( + )3 000 V B E 404
HE( -)2000 VWi B R ( + )1 500 V, 15525 H &
(=) 1500 Vi FA5HE 8 HL R ( +)200 V., HL 53
arFL R ( -)200 Vo TE B RACES &I E , BT
Xof R I S5 A LR 1

F1 HEMBEHRORRKS 12 RN S 8B F 3 &4
Table 1 Ion pair detection conditions of 12 components in Pudilan

Xiaoyan oral liquid

BT THT MERER BT

15 & % /s /s v e
WA WK 461. 1 285. 1 19 ESI*
A 447.1 271.0 25 ESI*
BB FR 284.9 269.9 30 EST*

SE7ES 254.9 152.9 34 ESI*

WA KRR 287.0 152.8 35 ESI*
i i 178.9 135.0 10 ESI-
LT ZWEEER 410.2 350.2 23 ESI*
BHER 368.2 289. 1 29 ESL*

JE BT 354. 1 188. 8 30 ESI*

WEAR KR 136.9 93.2 11 ESI-
PR 5 g 113.0 70.0 20 ESI*

i 268.0 119.0 20 ESI*

WiR & E 285.0 193.0 37 ESI*
4-FHE T IRR 192.9 148.9 9 ESI-

2.5 LR BOh R BEIR A X B4 A AR
2.3 1 2.4 TR LAl 25 A #EAT I A2 , R 12 Fhoxd IR
mn IR R AT R EA RIFA LB, WK 1,

2.6 LVERFRFEE RGO 12 Floxd BESAf A W
i T, WER MBI E AR 2 IRE
X ROIE R P DU S A ISR AR .
ARFREZ UMHERR L MEEE R R R B e
KR DK W g R 530 Oy 16.24,530. 4,3, 558,
0.302 4,0.313 0,3.821,0.038 59,3.174,0. 637 4,
1.138,6.000,1.578 g-L ™' #4585 R F B . 43 9]
e 25 W JRAN [R) e B R TR 45 X6 IR ¥ W 45 200 L, 43
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t/min
LR 52, PRWENE ;3. 4-% Bk Th BRER (AR 2) 34, 5T 5 68055, o
fR:6. SR T LB ER S B9 KB 10. RBEZ;
Il BUER 12, & (NFR 1) ;13 WEEE14. AW E;A RS
X BR 5 BLOX RO € i b W A
B 1 5#ihIEHE % OR%& UHPLC-QqQ-MS
Fig.1 UHPLC-QqQ-MS of Pudilan Xiaoyan oral liquid
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A EmAE 3 Wk, LT AR Y (O BRI T AR S N
P W T FR 22 L ) R BT £ vk B X (X IR 0T iR R
AR BT Mk BE 22 L) 2 o A o il 42 OF AT AR, A
2 (819 7 FE A S R BRI B . 2 B 4% o 7E
FHR I PR 2 PE R R, W3R 2,
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Table 2 Regression equation, linear ranger and correlation

coefficient of 12 components

. L i
Ay Lt s R
/mg-L
DERFE Y =0.024 4X +0.081 0.062 24 ~16.24 0.997

33.95 ~530.4 0.980

AT Y =0.003 60X +4.599
H 0.013 64 ~3.558 0.997

Y=0.092 9X +0.083 8

M Y =0.017 0X +0.001 32 0.001 157 ~0.3024  0.997
AKBHZE  Y=0.006 15X +2.59 x10~* 0.001 199 ~0.3130  0.997
i Y =1.012X +1.033 0.014 64 ~3.821 0.997
Z R Y =0. 084X +0.002 06 0.000 739 5 ~0.038 59  0.996
BHER Y =0.064 8X +0. 145 0.060 83 ~3. 174 0. 997
JERT ARl Y =0.062 5X +0.014 2 0.002 443 ~0.637 4 0.995
KR Y =0.978X +0.768 0.021 80 ~1.138 0.996
R Y =0.002 17X +0.001 04 0. 022 99 ~6. 000 0.998
Bt Y =0.072 2X +0. 001 99 0. 006 046 ~ 1. 578 0.999
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2.7 WEEHEE H VRS R WO R
JEAR A o Bl W R 200 L, AR A N B TR
10 pL, ¥82],F 2.3 A1 2. 4 AR AL A 1R T aE ARl e
S HERE 6 UC, T 4% A VA T AR 5 A A 0 T AR 1Y
FC{E,RSD 7£ 0. 7% ~4. 4% , R WAL F 05 %% R4 o
HTRDHS % B R 2 IR 3 {7 v T A 88 TR 4 X TR
VW, B 200 pL, 23 d, 4% 2.3 M12.4 TUT fife
FAFHEATINGE , 158 4% 120 VA T BRI A 0 T AR 1Y
HAH ,RSD 7£ 0. 8% ~4.8% , UL3 3,

RI RAFURSHENBEZEE.FAREE.REM.EEH

M E

Table 3 Intra-day precision, inter-day precision, stability and
repeatability of 12 components %

% HAR %R HER®E et M

BLH AT 1.7 2.2 2.6 3.7
A 0.9 1.5 2.8 4.2
WA R 0.7 4.8 4.4 5.0

H# & 2.6 3.1 1.8 5.8
KREHR 4.1 2.2 1.0 2.0

W HE iR 4.4 0.8 4.5 4.0
CBEER 3.5 2.7 2.2 4.5
KHER 1.3 0.8 2.1 3.2
JELBT - ik 2.3 1.3 2.4 2.4

KA R 4.1 1.9 3.1 2.7

PR WE WE 0.8 4.0 2.6 2.9
iS:x 1.6 2.2 2.0 2.6

2.8 FEMERE  HUE RS 2.2 IR
Dol 28 A3 S I W, e i FE R A5 R 0,4,8,12, 16,
24 h¥%z 2.3 F1 2.4 TR 4R 4700, 045 RSD 7
1.0% ~4.5% , MM AE 24 h W2 . W
%3,

2.9 HEEMERAE  HE —HOREES 3K 2.2 TR 7
B[ B W e o | A il i I A I i = ST s o | 1 Ol
T 200 WL, 535 M A NFREE 10 WL, 2R . 7S
WE A EES T INES R AR ORBEER
MERR TSR R R BT F 0% K4 IR | IR s
WE MR S 34 T i o B0 5 i R 212,27 ,9 124,97,
80.53,1.10,7.69,47.20,0.02,11.14,8.62,1.51,
48.83,16.13 mg-L™',RSD 7£ 2.0% ~5.8% , W.
* 3

2.10 [l LSRR R RO o A R B A
AR A T IR o RS R IR — ik Rk 2 =
FA P W T 6 OOIR MK 0.5 mL, YR A % IR G A W

0.5 mL 4% 2.2 T T J5 i il g s it i o, 17 il 45
6 fy o F% 2.3 Fl 2.4 TR S AF BEAT I A2 , 153 [k
OGR4,

R4 HEMEERORKS 12 #6580 E KK (0 =6)
Table 4 Results of recoverirs for twelve components of Pudilan

Xiaoyan oral liquid(n =6)

o FEMRE AR HUEES [l RSD
/g /g /g /% / %

DAY 106. 0 150.0 254.0 98.9 2.6
A 4560.0  6450.0 11 000.0 100. 2 3.4
WA 40.3 30.6 73.0 106. 9 7.9
SL7E S 0.55 0.52 1.075  100.8 3.3
NS 3.85 3.78 7.7 101.7 7.0
A 23.6 24.8 48.2 99.3 6.4
L EHR 0.008 45 0.00760  0.0157 94.6 3.4
HHR 5.55 5.45 11.0 100. 0 4.3
JE BT - B 4.31 5.35 9.70 100. 5 5.5
KGR 0.755 0.725 1.50 103. 4 9.4
PR W W 24.4 25.4 49.0 9. 8 4.6
J 1 8.05 8. 65 16.6 98. 1 2.6

2,10 FEARINGE 23R T At T R IR
B, F2 12,2 TR F0 Ak 08 52 O ik ) AR 3t o 7
W, AT H 5 3 0, 4 2.3 2.4 TR 4 fF kAT I
ELTFEAA &AL ER LR S,
3 Fit5itie

Agilent Extend C,, 8, 3% £ (3.0 mm x 150 mm,
3.5 pwm) XF T Rf 43 B 4 5T A AR G OR BRI 43 B AL
o MR BT H B W) 3 AH 2H R 43 B ROR L JF
BRI BE-7K (0. 1% W) A N i L sh Al o it
AMICAL T ORI RS BE UE AE IR, AR B R B K
R A, B 09 B 1 I R) B 0 BB Y WA
X1

BEETIE GRS R SR XA I A i A L, K
HDEASH AT WHESR AR RRER,

MRS EE R B R IS 8 KA R | IR B WE IR
AR IE B TR 0T A R B AL T 60 B 7R, R |
KA R A B R R AT B R AR T IR R R
MS1 R H] SIM 75 30k #5 £F 2 1, MS2 [a) £ 5% ] H g
TR F (SIM) J5 3Bk Hh AR A 4 R e M 0 oy
BT — A UL E TR T R R
PERE B T AT REIE S 5, B n R BR HAL T8 T 0+
P, HOR 8 5E B4 5 7 8 1 AT B AR 5 1 R 4k
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x5 HHEEXORET 2HRIHNSENE

Table 5 Contents of 12 components in Pudilan Xiaoyan oral liquid mg-L~!

i< WEEH ®BFH WEFR AR KBRER MR IBRER KR8 FERe kEmR R IR
1611452 209.88 10 772.51  53.85 2.44 5.86 47.70 0.01 13.87 12.52 1.52 62.35 14.56
1611422 239.43  12682.29  59.90 2.31 5.32 45.03 0.02 20. 57 14.02 1.83 62.48 17.37
1611462 216.90 10 671.72  51.37 1.97 5.52 52.46 0.02 20. 68 15.79 1.42 56.92 14.82
1611562 214.54  13179.69  54.56 2. 14 6.69 60. 38 0.02 24.97 17.93 1.02 66.02 17.82
1611973 266.90  12755.34 106.60  4.77 9.20 60. 38 0.03 33.47 19.02 1.78 69.32 18.13
1612014 303.60 13 600.27  78.80 2.89 8.29 46. 04 0.02 23.46 14.92 1.43 66.48 18.73
1701414 212.27 9124.97  80.53 1.10 7.69 47.20 0. 02 11.14 8.62 1.51 48.83 16.13
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