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Study on the Feeding Situation of Ophiopogonis Radix in Yangyin Qingfei Pills
by HPLC-MS/MS

Yin Shining, Chen Anzhen, Wang Youlan, Yin Lihua, Wu Aiying, Lu Jingguang (Qingdao Institute for
Food and Drug Control, NMPA Key Laboratory for Quality Research and Evaluation of Traditional Marine
Chinese Medicine, Qingdao 266071, China)

Abstract Objective: To establish a method for the simultaneous determination of Methylophiopogonanone A,
Methylophiopogonanone B, Liriopesides B and Liriopemuscari baily saponins C in Yangyin Qingfei pills and
determine the feeding situation of Ophiopogonis Radix. Methods: The high performance liquid chromatography-
triple quadruple mass spectrometry (HPLC-MS/MS) was performed on an Agilent Poroshell 120 EC-C,; column
(3.0 mm x 100 mm, 2.7 wm) with mobile phase consisting of acetonitrileand 0.1% aqueous formic acid. The
flow rate was controlled at 0.3 mLemin™', and the column temperature was set at 35 °C, and the sample volume
was 5 pL. A mass spectrometer equipped with electrospray ionization source was used as detector operated in
positive and negative ion mode. Multiple reaction monitoring (MRM) was performed. Results: Four components
showed good linear correlation within their ranges (>0.9991), and the averaged recoveries ranged from 96.61%
to 98.65%. In the 59 batches of Yangyin Qingfei pills, 39 batches had the feeding problem of using Liriopes
Radix instead of Ophiopogonis Radix or mixing in Ophiopogonis Radix. Conclusion: The established method is
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simple, accurate, reliable, and could be used in the determination of the feeding situation of Ophiopogonis Radix

in Yangyin Qingfei pills and market regulation.

Keywords: Yangyin Qingfei pills; Ophiopogonis Radix; Liriopes Radix; HPLC-MS/MS
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1 C B A B
%> BEBTF m/z FEF m/z PR /V RIFfERE & /V RS,
HRINFELE C 915.6 869.6" 170 35 -
7375 20
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L2 2 T B 327.1 178.1° 150 25 -
206.1 35
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11.65. 5.825. 2.330, 1.165. 0.5825. 0.2913.
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JoT R FE 3 0 A10.09 . 5.045, 1.009, 0.5045.,
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THEAS 5 o 80 4 XHEL 537 R 5.62% . 4.41%
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2.10 XEHREL, $%2 “2.2.27 TUR SIS MBI, K
BEECME SIS (S “2.17 TR G AN E o A DGR X RSD
18010482 ) 641y, M#HFRE, MHIIMAMYER 458K,

3 n=6
i %y e mE /e MEEIMAR /weg WS E/neg  FECR /%  FHREICK /% RSD/%

AL I AZ 2T C 70.82 66.30 136.24 98.67 96.61 1.93
72.49 66.30 135.11 94.45
71.18 66.30 134.65 95.72
70.93 66.30 133.96 95.07
70.55 66.30 136.12 98.90
71.83 66.30 136.02 96.81

I BT B 2.51 2.33 476 96.67 97.37 0.83
2.57 2.33 4.82 96.70
2.52 2.33 479 97.40
2.51 2.33 477 96.93
2.50 2.33 4.80 98.79
2.54 2.33 4.82 97.70

P22 A3t I A 0.88 1.04 1.85 94.01 98.10 3.39
0.90 1.04 1.96 102.63
0.88 1.04 1.90 98.40
0.88 1.04 1.92 100.63
0.87 1.04 1.89 98.19
0.89 1.04 1.87 94.72

FH 27 & ¥t B 1.93 2.05 4.03 102.22 98.65 2.95
1.98 2.05 3.96 96.58
1.94 2.05 3.93 96.86
1.94 2.05 3.89 95.25
1.93 2.05 3.96 99.16
1.96 2.05 4.05 101.84
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2.11 I L2 A e B, AR Sy FR AR AE LA AL 22 4
2111 EEINFELRBITCALALBIBLRKE  IRALZLERINE;

)l 5 (4) R R L E L BATC, BLIRR S,

HOHLAALAZ 4 | 3dtba s i 22 & St 42
B, 43 DAL 22 4 T 52 1 22 4 i 25 45 PR HL 631
H3% . 5%. 10%MFHMERES,, & “2.27 IR J5ik
il £ BHPERE SR, He <217 TR MG M R
ZAEAHT, CEIEEAL, TR A RO
INEABEBIFERE . 458, “BLHHEIN3%
AF, A 1 A2 A PR A AT G M 8 L e & g
HCRLAY, At 22 4 Ry BAPERE S rTAG H 1L 2 & 2
BT LG5, LB 3% i T ik
FEE R E I E L BAC, L BB LR
JE o 3t A A LA M PR S P A I R A
O TG R N0.05~0.07 pg - mL™, KIHHE
A INEL B CH LRRIEEN0.07 pg - mL'; 3
B 22 4 B BEPERE i 1 22 4 AT BRY BT iR
JEAE0.15~0.22 wg - mL 7' 2200, HIbHLE LR
HBAY L BRMEE 7022 pg » mL™
2.11.2 IR A e B AR A & BB B R BR
e i 7

FH S22 A BB AR PR 22 A B Be TR B 22 44 11
LIEERSy, TOHADR T, SCA A BRAE A
BRMEE, BTLL, R AR A e A I L A B
LB T BRI ES35°40.0006, 0.0005 wg * mL™.
2.12

DAAZ A Tt 1l oy R 22 A B ot R A RN Y L 22
K BEIAB, WA &L R I 4 AT B,
J L 1L 27 AT Jm M o3 7B 1) 22 A B A C R
B FIRACAE , TR S il AL Hh 22 A B0k )
Ay LT SFF L :

(1) ARG H FH 356 27 4 B Jo il A R FR 6 22 4
PERAB, VIR S AR L B R ER A 4
PR

(2) AUk A A7 A AT C L H A 4
St i A FIT R 6 22 A B e BB, U IR B PR A7 AR LA S
BN AR A LA R R

(3) AR I & BB HI S A8 e i A

V@ORTR Y i ARVACEUTICAL A

AETELITEE L L A2 A AR AR IR R

(5) ARG A2 2 B AF B, ULHTEE & A7 7E
DAL A A AR AP0k ) R

(6) RN ZAABIC, ILELRITB,
FH S22 A BB A A A A e B, DA HHARE i
FEELIIALEE 46 | R 22 KR A AR} )

(7)) AR 8 1 27 A& AT CRIN 22 & A
B, ULHARE S R AE e LB b 22 2 RN A2 1 22 4 [R] s
R AR

(8) Rk mEILEZLBFC, INELE
B, LA A B e i AP LA A e B, 1567
RS R T 22 440k
2.13

Bz A=l (JF5S1~S14) 594t 5=
T ALRES , H2 B8 “2.2.27 TR 7wkl £t b
W, RIR 217 TR &M, S50 ER4, DL
“2.107 Ko 2,117 T 4 BR EE IR I
SERIAT AT R B, SOHLER ARG H 2 A sl A2 &
By, REINELABORHAE, (HECRHME LA
APl ST O S, A VA Sl ARG H 22 44 i
g3, VHERR SRS HE AL 22 4 B4, LHEAE A ARG
W I ZE AR, 24U SR H 22 A o R
WAy, VAR SR Hh 22 46 )0 AT L 22 46
g1 AL S2HSHERE R, AR UK HH 22 4
BGT, AR SR 22 A o R AL 22 A iy A
AP S330HERE S, 3HERR SR HH A L1 22 24
g%, 22HERE SR A A Lo IR L A2 4 iy, 1
AR SRS Hh 22 A B R AL 22 &m0y, AEAE Ak
RTE 2 95 N 1 B 2 ST s [V S A | B2 S5 W e o
FEARN SA~S 14 L SHERE S AR 22 2 iy, Rk
HYBIAE 2 & B AR I A . ILEI2

X 45 AT TGN, SOHL IR FAE Il ALAE
A 3OHLFE AP AR, W “2.107 iR
B (1) (2) (3) (4) (5) (6) HoFpEHH.
Ut BH STV il ) 22 3B S A7 AR — 2 [l
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4 4 g g
%5 HH A & el A WA & v bl B FEINZZ R C AL EH B

1 331 221 - -

2 0.17 0.67 - 1152

3 _ - 22.36 -

4 0.53 0.78 17.85 -

5 - - - 1351

6 3.12 2.17 19.06 -

7 5.1 3.48 - _

8 5.36 3.66 - -

9 5.44 3.93 - _
10 2.27 1.74 - 10.79
11 5.50 3.74 - _
12 2.57 1.97 - 8.92
13 3.02 241 - 14.00
14 3.83 2.86 - 12,57
15 0.23 0.61 23.82 -
16 0.01 0.51 21.69 -
17 0.34 0.94 14.51 -
18 1.50 1.16 16.38 3.47
19 271 2.38 32.82 -
20 3.01 1.66 34.39 -
21 0.04 0.51 9.40 -
22 1.27 1.04 17.17 2.85
23 1.82 0.90 7.89 3.85
24 3.37 2.63 33.73 -
25 7.12 4.34 6.36 -
26 1.76 1.28 18.19 -
27 0.01 0.51 24.99 -
28 0.34 0.94 32.78 -
29 3.11 2.07 9.16 -
30 2.61 1.79 6.55 247
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%' FHRL 2 Al A FHBL 22 4 I B FEIELRAT C INFEA B B
31 3.90 2.99 29.88 -
32 3.00 2.31 29.06 -
33 0.29 0.64 23.44 -
34 0.02 0.82 32.90 -
35 2.04 1.40 - 4.25
36 3.56 2.65 30.99 -
37 1.81 1.39 18.38 -
38 - - 2431 -
39 6.93 4.29 6.71 -
40 2.89 2.54 36.57 -
41 2.79 2.52 34.06 -
0 - - 21.20 -
43 - - 2281 -
44 3.47 2.4 29.06 -
45 3.23 225 - _
46 3.05 1.87 . _
47 4.15 3.10 - -
48 4.19 3.54 - -
49 2.48 1.54 - _
50 4.53 3.32 - _
51 3.15 2.61 - -
52 3.82 2.48 - -
53 3.88 3.04 - _
54 437 3.09 - -
55 3.62 2.82 - -
56 2.81 2.11 - -
57 3.66 2.80 - -
58 4.70 3.19 - _
59 3.92 2.96 - -

e =7 FoRARkH .
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3.00

1.00
W/ (pg-ml™")
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2 59

3
3.1

F 4 T AP L SR R S Ik,
R O REE L WO (035 2K RO E R A R £
R, e LSS BLAERR 2 A T VRORE £ 3 - AR R
Fi T R R, RBRAR, > HE A B AT SE B
K a0, JCHAE o 2 A2 b g s h
AT R I L H A o O TS D HA AR
ST, SRR A R R KAk, Diikm/z
915.6—869.6/F Jy 422 11 22 & B AT CIYE & BT
XF, miz 723.5-251. 1/ HILELX BHBIE B T
XF, miz 3411178 1/ Ay H BE 22 A B e R A 1)
wE TR, miz 3271178 1E N H FE 22 2 8 i B
BE R T, DU hIERl, XF44 o B miEfE BE
i PRRE R SESEOET T I,
32 4

SRR AV AT L =/ NI B £ 27 S E N o R
TR IR, A o 4 o — R A A
M, JUHAETT H B2 BRAT A DR it R R, (1)
A SIEA . NIAES TR DRSS,
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3.00 5.00

4

ST B . Y, A T A AR
ZRNE RISy, (HRGET 2L LRI
METT, TCEFIWTE R 2A IEZLB B0, L
LI QIR I E Tk, JOEHE
IEABRLL B A LB FTLL, AT
R BBEMIA . PR A BB, 1IE LR
B, JEE A& A CFR Ry, HESr TR B il
Ao R E 73k, il — KA,
AT LAERF AT il ) 22 A B B I B O
B R A BORRA L LA A 50R, L
LRBATAEZLZABRREZ A, ik T FRI1E
FALBRA T B RIAREAN 5238 . AT A A RBR S
DR, oo HAl 5 22 2 P BRI T 2%
3.3

(P EZG ) 20204 iR —H, Ab AL
M A 1384, P (A 374 2 A A
RSN, khJr E LA TR A 34, BT
TG 2SR he O TN E R A 1) e e 2 SR
DA HZ S ™, G SRR AE 5% B 3 Al AL
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(Y BEAR R AR B, MR IRA S . R
Jili RGN HUA . WORLR] . FIRIRSE 2 R A,
SCHRR AU 22 & I BORME BLEST TIRRITTE, K
BRFR B B AL 22 A OB IR (IR0t i At 51
FRUE AP, ATRE—Lpise. it
[ I E 7 B AL A By, AE—E R L]
AR ISR IR AL = AR LU A 4 (b ZE 4
WL ) BESTRALZL B, (A3
TTEAREFIW A 2 51 2 A HYIRE HL B L 2 402
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