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W E AN AIRNMNESAEZLGFET HEF AT O EE BT H A6 s FLALED TEAEL DA
BFHIAATEAELA —AZFHABA TN T %, Zix: RARZERMEE- SR %%, &i54E 4 Phenomenex Kinetex Cis,
FBhAR KA TAE-0.1% F BR (B He M) , ik 4 0.3 ml/min, A58 4 25 °C, B AERBE A 10 °C, T4 1 % 2 min, #HEZ A5 ul, &
FALRX A B E w8 RS RS 4 5500 V. —4 500 V, BALEE A A 4.14x10° Pa, i A JE H1 4 4.48%10° Pa, F AJE A A
1.72x10° Pa, & T RIBE A 650 C, TAEEX A S R BMBEX . 4R .5 T HEF AMFEE Gomad hFFREs HEm
b EALFD FTALZLAZAZAEWMARTEALLZ A GF 50 B o9 n T 2R E LMW EE % 5 % 1.756~700.,5.00~1 997,
0.95~380, 1.75~700,2.00~800 ., 7.00~2 799 2.38~950, 0.38~151,0.43~171 ng/ml (r 24 0.999 2.0.999 7.0.999 0,0.999 1.
0.999 8.0.999 3,0.999 5,0.999 7.0.999 0) ; #5 % & A2 M | & H KT 49 RSD<<3.0% ; mAF w i F 5 %] 4 98.76% ~107.60% .
92.57% ~105.80% . 92.30% ~103.10% . 93.20% ~108.10% . 94.62% ~99.20% . 95.08% ~104.80% . 95.71% ~104.80% .
94.549% ~105.50% .94.50% ~103.00% ,RSD %51 4 1.7% .2.9% .2.1% .3.0% .1.2% .2.6% .1.9% .2.3% 1.6 % (n=6) , %7
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Simultaneous Determination of 9 Ingredients in Shasheng Maidong Decoction by UPLC-MS/MS

WU Yin', WANG Rui’, REN Bingnan', SUN Yuan', LIU Yong', ZHANG Liyuan' (1.Dept. of Pharmacy, Hebei
People’s Hospital, Shijiazhuang 050051, China;2.Dept. of TCM Diagnosis, Hebei University of Chinese Medi-
cine, Shijiazhuang 050071, China)

ABSTRACT OBIJECTIVE: To establish a method for the contents determination of rutin, liquiritin, psoralen, xanthotoxin, ber-
gapten, ammonium glycyrrhetate, ophiopogonin D, methylophiopogonanone A and methylophiopogonanone B in Shasheng maid-
ong decoction. METHODS: UPLC-MS/MS was conducted. The column of UPLC was Phenomenex Kenetix C;s with mobile phase
of acetonitrile solution -0.1% formic acid (gradient elution) at a flow rate of 0.3 ml/min, the column temperature was 25 °C , injec-
tor temperature was 10 “C, equilibrium time was 2 min and the injection volume was 5 pl. Tonization mode was electrospray ioniza-
tion with spray voltage of 5 500 V and —4 500 V, atomizing air pressure was 4.14x10° Pa, heater pressure was 4.48x10° Pa, cur-
tain air was 1.72x10° Pa, and the ion source temperature was 650 °C,the work mode was multiple reaction monitoring mode. RE-
SULTS: The linear range was 1.75-700 ng/ml (»=0.999 2) for rutin, 5.00-1 997 ng/ml (+=0.999 7) for liquiritin, 0.95-380 ng/ml
(#=0.999 0) forpsoralen, 1.75-700 ng/ml(+=0.999 1) for xanthotoxin,2.00-800 ng/ml (+=0.999 8) for bergapten, 7.00-2 799 ng/ml
(r=0.999 3) for ammonium glycyrrhetate, 2.38-950 ng/ml (#=0.999 5) for ophiopogonin D, 0.38-151 ng/ml (»=0.999 7) for
methylophiopogonanone A, and 0.43-171 ng/ml (#=0.999 0) for methylophiopogonanone B; RSDs of precision, stability and re-
producibility tests were no more than 3.0% ; recoveries were 98.76%-107.60% (RSD=1.7% ), 92.57%-105.80% (RSD=2.9% ),
92.30%-103.10% (RSD=2.1% ) ,93.20%-108.10% (RSD=3.0% ) , 94.62%-99.20% (RSD=1.2% ) ,95.08 %-104.80% (RSD=2.6% ) ,
95.71%-104.80% (RSD=1.9% ) , 94.54%-105.50% (RSD=2.3% ) and 94.50%-103.00% (RSD=1.6% ) , respectively (n=6). CON-
CLUSIONS: The method is rapid, simple, accurate and reliable, and suitable for 9 ingredients in Shasheng maidong decoction.
KEYWORDS UPLC-MS/MS; Shasheng maidong decoction; Quantification; Multiple reaction monitoring model
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(UPLC-MS/MS) kg T MBI @ W S 42 & T H =
T AN IR R EEER TR H R EABTTD,
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1.1 5% HE

AB Sciex QTRAPTM 5500 %Y £ 156 PUAR AT M5 7B i
A, 5 A v 55 AL RN = R DO AT b T I R IR R
A3 (52 [ N A W) R 4828 ) s LC-30A B UPLC A, il A
30AD % — JC 5 FE AL L CTO30A BUAE R4 . SIL30AC ! [
SRR (H AR S HEA R 5 Analyst 1.6.1 F0d R A4 (55
REFHAEY) RGN E]) s BP211D B+ 7 43 2 — i R [ i 9%
Z AR ES (50 A BR/A 1 ]; LG16-B 2 = 2.0 4L (b
REHREDHAEBRA D)
1.2 K

7T R B (A5 110809-200503) | H 2 % HE b (G
5. 111610-201005) &M JE 2 5% BR 4 (15 . 110739-200613)
I P 2 R E ST B, SR 38 > 98 % s AEARUEE F N
HE (F5: 20140521 ) 36TF-17 PIEEXT IR 5 (F5-: 20140514) |
R B X HR G (FIE5- £ 110731-200614) 42 & AHE D X BE A
(5 :20140305) | I KL A& &7 il R A XFIE S (35
20140617) B JE 2 & Z A 5 S B X IR S (HE S
20140612) 414 A m 50 F B AE YR A R A A 2l >
98% ; I . LI B b i ali, AN IR I 2ligoK
1.3 ZHt

v % (5 . 15061801, F 4l . b ) (& (5 .
141102¢cp132, 150701cpl32, = H . P4 JI[ ) . £ 4T (H#t % .
14110501, ;= #h - 159 7g ) RAEH (HIL5: 141102¢p033 , 7= b« o[
dt) .k 5 (42 20140108, 774 Tl ) LS (HE S
14002109 , 7= Hit - fl k) H B (HIE5: 14100901, 7741 57 )
LM A E 2] R A R B A E] L Tl
N B B 5 B A FE AT R 250 25 22 M b Vb 2 Glehnia littoralis
Fr. Schmidt ex Miq., #% & Ophiopogon japonicus (L.f) Ker-
Gawl, & T Polygonatum odoratum (Mill.) Druce. K {£ #)
Trichosanthes Radix . [ i 5. Dolichos lablab L..Z& M Morus al-
ba L., H # Glycyrrhizae Radix et Rhizoma., #4554 2015 4 hi
Crp 25 L) (—38) (0 24 b o
2 HESER
2.1 &-FR&EH
2.1.1 WAHZA %4 . Phenomenex kinetex Cis(50 mmx3
mm, 2.6 um) ; WA : 2 (A)- 0.19% H R (B) , #6 BE BE R (UE
MR W26 1) s Wi . 0.3 ml/min, £ 5 : 25 °C ; PEAE SRR .
10 °C; F-HHS1] 2 min; EFEERE 25 pl.
2.1.2  JFREEAME BB A L T I A
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Tab 1 Gradient elution procedure

T e, min A% B,% T, ml/min

0~7 15~75 75~15 03
7~11 75~15 15~75 03
71~9 15~15 75~15 03

5500V, —4 500 V; ALK H7 1 4.14%10° Pa; VS E 7 -
4.48x10° Pa; A7 S E 1 : 1.72x10° Pa; B FURTELE : 650 C; TAE
X 2 5 0 W AR =E (MRM) | 1E B 88 F R W 25 1 JH
AR CH R P RERX T AS R AR RELX AR
SR B 2R 670 A (EST) W s # M IR R AT b
T BRI 4 247 DR A AE & TR (EST) W . 9 Rl
A B BRI T () MW IU) 88 %oF figf 72 Hha i (DIP) ANl i 1
(CE) L& 2; — R Joii I LI 1.
#2 RBHESEERILESH

Tab 2 Retention time and main mass parameters

Rl s, min U %t /2 DP,V CE,ef
AT 186 609.1-3002 -100 -54
JrEEt 192 417.1-255.0 -100 -3
HEleE 359 187.1-131.1 100 3
Tl 3 217.1-202.0 130 7
LERiHol 418 217.1-202.0 130 7
LS 41 82243511 -100 -56
FARHED 525 855.8-2873 100 25
HHEA S A 624 L1-178.0 -9 40
WA SR AT 637 30711780 -90 -34

2.2 BRREIE

2.2.1 IRAXIRTIEIR A BIREERBOS T H AT kMg
K IR T NER R EABTTD A
S S A R R A AU S B X I 14,01,
19.97.15.20.14.02 . 16.03,27.99,19.00, 15.03 ., 17.04 mg, 43 51|
BT 100 ml b, I B A O 4, $2 5 5 T R A A
5 5% v B 43 9k 14.01. 39.94, 7.60., 14.00. 16.03 ., 55.98.,
19.00,3.01.3.41 pg/ml {4 XF BESL IV £ T . RS & L B b 4%
X HE SR I 45 9% 0.5 mil, BT 10 ml I, I 50% 2 E 45, 12
A1 SR L ml ST CH AT AR R R R T
TS H R E AR DL AR R A L
HeFE A A E FE R B 700, 1 997.380.700.800.2 799,950,
151,171 ng (ARG X BRI

222 MHKMIER AT 3 R (LS8 g FEA S
g B2 g R 1.5 g md 1.5 g 6K 1.5 g H B 1 o) HEHGFR
B R ZG 41, TRA 5 I 140 mil 7K [8] 8 BEHL 20 min, J€ 1 $2 5
5 23 TN 110 mi KRR 15 min, FRUCE R BOK ; 591 21k
IKERBOR, BNV S22 4 I R I A8 . ATl 3 it
W (HEE4350k 20150711 ,20150713 . 201507 15) 1 Mk b Vs T
T4 °C VKRR T, 25 o RS 28 WA FE S 1 mil, & T 10
ml B P, IAKEZ, LLEAE 8 10 em, 12 000 t/min B> 10
min, F7£50.22 pm S FLUE R E T, BUEEER , B .

42,217 TR TR A X RSV WA DL A SRS AR L 1K
WIS 6 4~ 22 51k BE TR o BE TV T - DR 3 REIL2.2.17 T
YRGB SA 5 ml, BT 10 ml BP0 50% 2 g R R
BZE N 1S IRA XTI QR I SR A X R
ERVA IR 5 ml, B F 10 mUiEJiiH , 50 % 2R B 2 2R  AE N
2 SIRA X AT ORI 2 SR A AR 2 ml, BT
10 ml &P, 1 50% LGB ZEZIE 160 3 SR A X IR i
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Fig1 Extracted ion chromatogram

AMS characteristic ion chromatograms of analytes; B.reference sub-
stance solution ; C. sample solution; 1. rutin; 2.liquiritin; 3.psoralen; 4.
xanthotoxin; 5. bergapten; 6.ammonium glycyrrhetate; 7.ophiopogonin
D; 8. methylophiopogonanone A; 9.methylophiopogonanone B

s RS 2 B3 SR G0 B W 2 m, T 10 ml A,
N 50% . JE i RE 2 BE A0 4 SR 00 IR V8 O 85
4 SR A BESRV 2.5 ml, BT 10 ml b, i 50% 2 I
MR 20 A 55 R % B SR ET  ©FS 2 2,217 331
TRAA X BSOS B A 6 SIRG X A AW . 20217
TN IR S A IR E I ST AR, DU T VH R b AR
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R AR ST R R A BT D A
e S B A PP R A U S T B I T B VAR BE (x, ng/ml) Ay
AR W TRIFR () AR ARIEA TEE BT, 1] 0 5 R IR M
Rl 3.

*3 EREAFEMNLMSEE

Tab 3 Linear regression equations and Linear ranges

R BALIA L AR, ng/ml )

BT y=345x10%+1.01 3 10° 1.75~700 09992
JHEF Y=304x 103,71 X 10° 5.00~1997 09997
Wl Y=56X10+L04x 10° 095~380 09990
TEEE y=1AX 105121 X 10° 1.75~700 0.999 1
[T P y=238X 10°+5.66 X 10° 2.00~800 09998
THEms y=d8—121x10° 7.00~2 799 0.9993
FAEHED y=201x 10687 238~950 09995
FRELRTFERA  y=719%10%+293x 10° 038~151 09997
WHEEAZGRFETEB  )=741x10%+518 043~171 0.999 0

24 WNRSESRER
BUU2.2.07 T R A 0 HEE o VA R i, SR T AP R
“217 T LHE AR R SE AR DN E 6 UC, IC R IETIAR . G {ER
e 3 i, A IR (LOD) 5 245 Lo 10 LI, 757 HE R
(LOQ), & R Il 4.
F4 WNRSERRNESER
Tab 4 Determination results of quantitation limit anddetec-

tion limit

R LOD, ng/ml LOQ,ng/ml
BT 0.4 0.8
LS 0.63 167
Wl 024 0.64
TEEE 044 158
[T P 050 120
THEms 140 350
ZAED 048 1.58
HHE A E A5 A 005 0.19
WEAAZ SR AR 007 021

25 FEEERE

Fe 2217 WUR Pkl & T R AR IR R B
£ BTN TR EA BT D AL A mEd
P A RN PP 32 4 — &0 S B I B SR 0l ok 7.00,19.97
3.80,7.00,8.00,27.99.9.50,1.51, 1.71 ng/ml (R & %I BR 5 i
TR, P 2.1 TR R0 A A R o, O SR TR R A5
TUHE M IER AEMEER TN R E A
LAY D R A AU SR A R R & A T B
I TR RSD 20510 1.3% 1.5% .2.2% 1.7% .2.6% .2.8% .
2.9% 1.1% .,0.8% (n=06) , FRI{LEHE 5 B KL UFo
2.6 FEMRAIE

T[] — el A VA VR (45 20150711 38 &, 4331 T 25 1L
(25 C)WCE 0.2.4.6.8 h 2.1 1 3B 4 A EAR I 2
ORI, S5, T CH RO AR R AR R T
HENEG H B R D A T SRR A
F 2 & A VR T B TE AL RSD 43 Bk 3.0% (2.4% |
1.9% .2.2% 2.6% .2.6% 2.1% .2.2% 1.5% (n=>5) , FE W i
WRIATTE 8 h NFAE T R
2.7 EEMHAE

8 2 R BUR] — IR A TR (FIE5-: 201507 1D &, L6 17,
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e 2. 1T AR PR ERR N 2 | TSR TI AR . S5, T
B AMEIER EMEE R T R H R R AR

&R5
Continued tab 5

N Y=} ST A =TTV > i3 >

DA 4 A A R AR MBI [ A VIl

Yy 9 ok 0954, 17.92,0.013 7.0.033 2., 0.424 ., 23.16. 05 01662 01750 03484 10410

0.045 6,0.024 2,0.083 pg/ml, RSD 43124 1.4% .1.9% .2.8% . 03 D6 OIR0 0S5

05 01662 01750 03392 9886

22% .2.3% 1.7% 2.5% .2.6% .2.2% (n="6) , TRk & 03 01662 01750 03554 10810

AR 05 01662 01750 03477 10370
2.8 INREEIZRIE BB 05 02122 0250 04280 9591 %93 12

WL 50 4 R 0 53 437 (HE 52+ 201507116 6, B0 o e e

W 0.5 ml, 2 BIRS 2 I ASEARFRR) “2.2. 17 0T {RA T BE i 05 02122 0250 04354 9920

TR, 32,227 T J7 el & B VS TR, TR 2. 17 0 36 05 02122 02250 04263 9516

A AR S 3t . % ok 05 02122 0250 04322 9178
AR TETT S (R SR IR S TEmE 05 115800 120000 241300  103.70 979 26

#=5 MEERWERISLER (n=6) 05 115800 120000 241500 10480

Tab 5 Results of recovery tests(n=6) 05 115800 120000 230100 9525

il WFE, ha WA, WEE, RN PHFE KD, 05 LS00 D 200D

iy ol g g pg %% WE% % 05 115800 120000 230200 9533

BT 05 04771 04750 09462 9876 10260 17 05 115800 120000 229900  95.08
05 04771 04750 09577 10120 FLIHED 05 0028 00200 0046 1038 10180 19

05 04771 04750 09759 10500 05 0028 00200 00436  99.04

05 04771 04750 09683 10340 05 0028 00210 0029 9571

05 04771 04750 09881  107.60 05 0028 00210 0047 10430

05 04771 04750 09503  99.62 05 0028 00210 0048 10480

T 05 89580 9.0000 174200  94.02 9539 29 05 0028 00210 0045 10330
05 89580 90000 173500 9324 FREA-EAREMA 05 00121 00110 0026 9545 999 23

05 89580 9.0000 173300  93.02 05 00121 00110 0027 9636

05 89580 9.0000 172900 9257 05 00121 00110 0025 9454

05 89580 9.0000 184800 10580 05 00121 00110 00236 10450

05 89580 9.0000 173900  93.69 05 00121 00110 00235 10360

TR 05 00069 00065 00130 9384 %30 21 05 00121 00110 00237 10550
05 00069 00065 00132 9692 WHEAZEHHEEB 05 00420 00400 00814 9850 933 16

05 00069 00065 00131 9538 05 00420 00400 00832  103.00

05 00069 00065 00136 10310 05 00420 00400 00808  97.00

05 00069 00065 00129 9230 05 00420 00400 00823 10075

05 00069 00065 00133 9846 05 00420 00400 00798 9450

= 05 01662 01750 03500 10500 10220 30 05 00420 00400 00829 1025
29 HmMEENE W, AT 3%, T4 2.1 B RIS A AR I 2 F AR

B3 AL S A BOE R, $2.2.27 TR e A e i i

ARG,

®6 HRFEBWELSR(n=3,pg/ml)
Tab 6 Results of contentsdetermination of samples(n=3,pg/ml)

e AT i Kz Tz BT [ FARED  WEEACERGHEA TR AR D
20150711 09542 1792 00138 03324 04244 23.16 0.045 6 0.0242 0.0840

20150713 0.956 1 17.65 00135 03092 04893 23.14 0.0324 0.0280 00798
20150715 09284 17.80 00111 02868 03527 26.78 0.046 8 00178 0.0808

3 i 32 BFUEXAEE

3.1 RIS EREER WP RIS T CH T CH R P RELA AR

AEBUEE ZR AN T 17 PR 7] 23 SR 1A, wl 7 AR AR ) A —
R R B 74 m/z 217.1/202.0 B AT [] B3 1050 21 26 b 25
ORIV T IR DR SR R U Sl A B A8 (e Gk B 58 42 4y
R AR . AU AT H KR - K PR Bl
FHLLRRGE , J5 & (53 B A i I B B S8 0T i, BOR
M NE-K AT . ARE A5 58 T AR S A s AR L
191 By P TR X 25 AR 000 0 2 14 52 ), 9 51 3 WA O 8l AR R A
0.1 % F PR AT e85 45 JR I T - Ao 7 L

B/
5

1=
5
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TR AP A2 & TR S I B AR EST R i B i A
HIER AEHEER T N BR AL L2 DAE ESITT i 4%
o AR R T I B[] S IS, 7 [ — 73 J 34
PR TRTES 2 O b B, BESRIBS 1 45 Rl 20 PR SR, A T
SIATE ]

2R o A 2R SR A GE T Jr 2 5 IR,
WIS SRATLC-MS/MS k4T i 254k 24 o3 2 M , AT [R] s 4%
B3 M o3 O BRI 1) 7k DL SR S5 R e R 45 o 1R
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