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Determination of Liriope spicata (Thunb.) Lour. content in Xuanmai Ganju Granules
by ultra-high performance liquid chromatography tandem mass spectrometry
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Gorges Reservoir Area, College of Biological and Food Engineering, Chongqing Three Gorges University, Chongqing 404120, China)

ABSTRACT: Objective To establish an ultra high performance liquid chromatography-triple quadrupole tandem mass
spectrometry (UPLC-MS/MS) method for simultaneous determination of the characteristic components of Ophiopogon
Japonicus and Liriope spicata (Thunb.) Lour. var. prolifera Y. T. Ma saponins B and Liriope muscari (Decne.) Baily saponins
C in Xuanmai Ganju granules. Methods Xuanmai Ganju Granules were extracted by methanol ultrasound and analyzed
using OMNI Orca C,4 chromatography column (2.1 mm=100 mm, 2.6 pm). The mobile phase was eluted using a gradient
elution of 10 mmol/L ammonium acetate solution and methanol. The column temperature was set to 40°C, and the injection
amount was 1 pL. The contents of methyl ophiopogon flavanone A and methyl ophiopogon flavanone B in Ophiopogon
Japonicus, as well as saponin B in Liriope spicata (Thunb.) Lour. var. prolifera Y. T. Ma and saponin C in Liriope muscari
(Decne.) Baily, using an electrospray ion source (ESI), a simultaneous scanning mode of positive and negative ions, and a
multi reaction monitoring mode. Results Methyl ophiopogon flavanone A, methyl ophiopogon flavanone B, saponin B from
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Liriope spicata (Thunb.) Lour. var. prolifera Y. T. Ma, and saponin C from Liriope muscari (Decne.) Baily have good linear

relationships within their respective ranges, with » values greater than 0.996 and recovery rates ranging from 90.6% to 99.8%.

Conclusion This method has the advantages of simple and fast pre-treatment, high sensitivity, and accurate and reliable

results. It can be used to determine the feeding situation of Ophiopogon japonicus mixed with Liriope spicata (Thunb.) Lour.

in commercially available Xuanmai Ganju Granules and provide legal basis for regulatory authorities.
KEY WORDS: Xuanmai Ganju Granules; UPLC-MS/MS; Ophiopogon japonicus; Liriope spicata (Thunb.) Lour.
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(Decne.) Baily f TR o i It T2 & FmLIZZ 4 MEHIL,
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FEHER, 5 (PR 180 kW, 4K 50 kHz) 8L 30 min, JiU%,
PRFRE E, AN R I E R, B 0.22 pm fRAL IR
g, RifS.
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K mRIIL 4 B B SRR ¢, FAEAE
B AL IR AR B XA G, BT 100 mL B,
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F1¥%E M 100 MPa, OMNI Orca Cg B34 (2.1 mmx 100 mm,
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Table 1 Gradient elution procedure
HE](min)  JEsiAH A(10 mmol/L ZRREVEW)  UishAH BOPEE)

0~2 90 10

2~16 90~40 10~60
16~17 40~10 60~90
17~20 10 90
20~21 10~90 90~10
21~25 90 10

142 JRikA4

K RS 5 7 (BSD, IEfE TR A, 2
SR (MRM) KR, &Ik 3.6 kv, TSR E
SN 550°C, A AKJ I 5 L/min, #50R BE 250°C, FALSJE T
400 kPa, WEFFHLFE: IEEST 5500 V, G T 4500 V, %4>
BUEkSHIEIE 2.
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Table 2 Mass spectrometry parameters for each substance
W BE(m/z) PRI (V) FEF(m/z) MHAERE & (V) [N
I 4534 B 7235 60 B - +
KA LI 4 LA C 91535 110 o B .
12 A B2 A 341.0 70 065 B }
I A A HO B 3271 70 . B .

TE: Al * O E B X
2

2.1
211 HMXAFR

R IE “1.1.27 J00 N A5 B A R SRV, i P s
R R BE VS A L 22 4 B B 0.05~2.11 pg/mL AU TR,
He B4y 512 0.05, 0.11, 053, 1.06. 2.11 pg/mL BYFRHER I
W S FE AR C 0.05~2.16 pg/mL B, WeEE 451K 0.05
0.11, 0.54, 1.08. 2.16 pg/mL MIARIERINAETR . B I LWt

fiil A 0.06~2.37 pg/mL [, W IE 535170 0.06.,0.12,0.591.18
237 pug/mL WIATHER I . A A BERETR B 0.06~2.58 pg/mL
R, WRBETH1R 0.06. 0.13, 0.64, 1.29. 2.58 pg/mL Hhx
HERGIEWL . LAXT R TR BEAE R e br, DA TR A,
HEATLREINA, RO E . AN ER UX, FF
G MR LGN 3 B (v B A A B, (5 M EE ok 10 g A
YERERBR, 25U 3, EEH AT LITE H F A A 8 e A
LA A el B INZZ 4 AT B 548 1022 & B4 C 7EAH N
W BN R RAF, Bl A 5e o,

3
Table 3 Linear relationship of various substances
% o] )= 7 r L MEE ] (ug/mL) K6 H R (ug/mL) e R (pg/mL)
&4 BT B ¥=3.98773 x 10°X+7739.8 0.99898 0.05~2.11 0.0002 0.0005
MEILZLBITC ¥=1.32508 x 10°X+1065.4 0.99894 0.05~2.16 0.0002 0.0006
PP A A B BETR A Y=5.3214x10°X+2451.9 0.99714 0.06~2.37 0.0003 0.0007
LA 2B BT B Y=1.07521 x 10°X+6275.1 0.99832 0.06~2.58 0.0003 0.0006
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A C: 1.43%, X RPN R % R AT
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Tl #5105 it 5% LB BHPERE S b, R ILEL B CHY
WRETE N 0.04~0.1 pg/mL, PRHHE G 4 4% 1 A & 84 C 1Y 1
PRV R 0.1 pg/mL, BPUCHEZHEE R 0.1 png/mL B, FE&
KA 22465 78 5 HEA L 22 A BHPERE & L 2 4 i 4
B MBI EETE 0.1~0.3 pg/mL Z [a], BRIHUE L Z LB H B 1)
BREREE N 0.3 pg/mL, B CHAE RS 0.3 ug/mL I, Al
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TIAGE 20 IR AW, e, MR (n=3), 45
WL 1, SFBRICRINZZ A BT B 4 98.9%, RSD 4 2.3%.
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Recovery rate results of saponin B from Liriope spicata and saponin C from Liriope muscari

By, WA RIARBCRH G, Horh S HEU K 22 HAS RS
BRACE L, KGN 7.6%. BRI FZAMWIN 1%, =/
1R, B FEN 9.1%. 66 kS P BB 4222 10
A SRR T AR AL TR X 2 RS R rh 22 A i Bk
FEBGEFORIIACE A, B s e e —E W, 455800
a4, Fs5, INELRT BMELRILE 2,

4 n=3 uglg
Table 4 Determination results of Xuanmai Ganju Granules (n= 3, ng/g)

BY NEARHB ENEARRC Y EARHB RELEARNC  HYg  EARTB ENEARHC

S1 — — S23 — — S45 — —

S2 — S24 1.75d S46 — —

S3 2.95a — S25 — — S47 — —

S4 — — S26 — S48 — —

S5 — — S27 — — S49 — —

S6 — — S28 — — S50 — —

S7 — — S29 — — S51 — —

S8 — — S30 — — S52 — —

S9 — — S31 — — S53 — —

S10 — — S32 — — S54 — —

S11 — — S33 — — S55 — —

S12 — — S34 — — S56 — —

S13 — — S35 — — S57 — —

S14 — — S36 — — S58 — —

S15 — — S37 — — S59 — —

S16 — — S38 — — S60 — —

S17 — — S39 — — S61 — —

S18 — — 5S40 — — S62 — —

S19 — — S41 2.28b — S63 — —

S20 — — S42 — — S64 — —

S21 — — S43 — — S65 1.00e —

S22 — — S44 — — S66 2.13¢ —
2.3 SI1. S17. S12. S14., S24, S27. S2 M 10 HiLM A=) KRR
231 EREESH — 2%, S28. S58. S18, S1. S3. S8. S59. S16, S37, S60. S21.

fdi FH SIMCA 14.1 B AR AR R 2 22 HARS ok 2B 7= b &
SCI R A A B AL P LS AR IGETR Bk R R A 1) B i
PATIZR RIS (HCA), S5RFIIIKRIEE 7 5L, IR
425, 4y 9] S30. S53. S35, S20. S34. S6. S52. S47.
S15. S46. S55 3k 11 by &R N—2, S54. S61. S13,

S64. S63. S45. S66 3L 15 L= REN—2, HAHRAY
e BB,
232 kR =RAIHI AT

K SIMCA 14.1 84, K 66 HILRE il Hp 22 & W 3 2 &
Le i A A L2 & B BEER B 1 & 45 R iE 4T OPLS-DA 4 17,
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GURER, BRI RE SR PR R2X 08 0.92, S M0l DA BLEUR BT S BUR , BORL A REE VA0 B B T £k,
T AT ATEE s PGS I AT IR, R LHE TR ZE SR . B AT (LR 4) R, A
51 200 PARCEAATSY, ZERILE S, QT EEE/NT 1, AMBENL W) G 225 B, TR S 2 RIS T A AR
HEFIAS 20 R A1 Q* B/h TA IS (A, RWIFTH AR PLS-  —.

5 n=3 ug/g
Table 5 Determination results of Xuanmai Ganju Granules content (n=3, pg/g)

'S WIELAT A WIEATGN B iy WIEAEA bl A WL AT B 4i's  WAERZ A B A AR A HT6cAR B

S1 0.6 0.4 S23 3.7 1.9 S45 2.9 1.3
S2 6.5 43 S24 6.1 32 S46 8.5 7.5
S3 0.7 0.5 S25 4.7 0.6 S47 9.6 3.8
S4 2.8 1.9 S26 3.9 4.1 S48 4.5 2.0
S5 3.6 1.7 S27 5.8 4.7 S49 3.9 1.1
S6 9.5 5.1 S28 1.2 1.0 S50 4.7 2.9
S7 4.2 3.1 S29 5.4 2.0 S51 3.7 2.1
S8 0.8 0.4 S30 10.5 6.8 S52 9.1 4.6
S9 3.7 2.1 S31 6.2 1.9 S53 10.5 6.8
S10 2.9 2.0 S32 43 3.1 S54 6.6 5.2
S11 7.5 5.0 S33 6.2 4.0 S55 7.2 6.8
S12 59 33 S34 9.5 5.8 S56 59 4.1
S13 7.7 4.0 S35 11.5 6.7 S57 43 2.9
S14 6.1 3.2 S36 4.2 2.3 S58 1.1 0.9
S15 11.5 35 S37 22 0.5 S59 0.6 0.1
S16 1.1 0.2 S38 3.0 2.1 S60 2.1 0.9
S17 8.3 52 S39 3.7 2.1 S61 6.4 5.8
S18 1.0 0.7 S40 4.1 1.7 S62 49 2.9
S19 4.8 3.1 S41 6.2 2.3 S63 2.0 1.4
S20 9.9 5.8 S42 4.2 2.0 S64 1.7 0.1
S21 1.8 0.6 S43 4.0 2.8 S65 39 1.6
S22 8.9 1.7 S44 3.9 1.7 S66 2.8 0.7
3.67
3.4 B
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~ j ;5 : J ‘ @s6 @s61 =
'502.2 4 ’ J 05 @s27@ss4
5,207 j J 2 o
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K12 ( 051.58565 S48 @i o @535
(1) g: l 05+ & o 9.541 b
0 o O o
0.2 N
0.0 T T T T T
S3 S24 S41 S65 S66
ik @s22 @515
1'541 3 ‘2 El 0 1 é ;
2 B R2X[1] = 0.92 R2X[2] = 0.0795 s Ellipse: Hotelling's T2 (95%)
Fig.2 Determination results of saponin B from Liriope spicata 4 PCA
Fig.4 PCA scores of Xuanmai Ganju Granules from different
N manufacturers
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