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Wt 0.3muL/min, AR 40 °C, #EFEE SpL. PUGAMEES TR EBIEE R (ESD, REML: ZRMEI (MRM),
IERE TR, STIREE 150 °C, BMEHEE: EBT 3.0kV, T 25kV, REFSHE 800 Lh, RFEFISE
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0.38~18.58. 1.85~92.63. 1.62~81.11. 1.37~68.5. 0.49~24.41 ng, “FH (a3 551 100.48%. 97.79%. 98.67%. 93.52%.
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Determination of atractylodin, honokiol, magnolol, hesperidin, naringin, and
liquiritin in Xiangsha Pingwei Granules by UPLC-MS/MS method

JING Yan
Department of Pharmacy, The Four Affiliated Hospital of Nanjing Medical University, Nanjing 210031 China

Abstract: Objective To develop an UPLC-MS/MS method for the simultaneous determination of atractylodin, honokiol, magnolol,
hesperidin, naringin, and liquiritin in Xiangsha Pingwei Granules. Methods The chromatographic condition was Waters HSS T3 Cis
column (100 mm =2.1 mm, 1.7 pm), mobile phase acetonitrile - 0.1% formic acid solution with gradient elution, column temperature
set at 40 C, and injection volume of 5 pL with flow rate of 0.3 mL/min. The mass spectrum condition with ESI ions source, acquisition
mode: MRM, simultaneous scanning of positive and negative ions, ion source temperature 150 ‘C, capillary voltage: positive ions 3.0
kV, negative ions 2.5 kV, desolvent gas flow 800 L/h, desolvent gas temperature 400 ‘C, and argon as high-purity argon. Results
Liquiritin, naringin, hesperidin, magnolol, honokiol, and atractylodin showed good linear relationships in the concentration range of
0.29 —14.75,0.38 — 18.58, 1.85 —92.63, 1.62 — 81.11, 1.37 — 68.5, and 0.49 — 24.41 ng. The average recoveries were 100.48%,
97.79%, 98.67%, 93.52%, 101.72%, and 100.30% with RSD values of 4.31%, 3.40%, 1.45%, 2.78%, 2.59%, and 4.06%, respectively.
Conclusion The method is fast, sensitive, and specific, and can provide a basis for improving the quality standard of Xiangsha Pingwei
Granules.
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1 NEERG

1.1 ¢E5

Waters H class # Bt Xevo TQD = 5 JU AT i i
X (£HE Waters A5 ); Masslynx 4.0 TAEu:, Ji4r
Z—HTF AN R Gii DR A FD, BAKAS
(Peak AT]), KQD HiFHIEL S (NS
A RAFD.

1.2 iK%

TAREK (5 111924-202207, J5i & 7 H LA
99.7%it). JEAME (L5 110729-202015, J5fi &/ %K
L 100%i+ ). AIEAMNE (k5 110730-201915, Jii &
S-HLL 99.3%1H) . #E R (k5 110721-202019,
R Bl 95.3%1it ). HETFF (fitS 111610-

201607, JREZELL 93.1% ) X HE 5L 40 E o E
T R E AR, A (S Must-
20111103, 4L 98.0%q 1) X I H AT
SRR AT HERATER (SEE Merck {57
AFD, LHEREEA (£H Fisher il AR, H
R pral (R E 25 R A |, KRR 4kiK
(Milipore E4E/KHL) « T B Bk, MM 10 /4%,
fit*5 520687, 520735 (EMHZ) AR AR,
220612, 220619. 220705 (7 7 255 25 A A PR
AT, ZLA2101 (mr LR ERA D,
2 RAEEHER
21 @i

Waters HSS T3 Cyg fA i (100 mmx<2.1 mm,
1.7 um), W RNZHEE (A) - 0.1%FER/K (B),
BEEEVEME (0~2 min, 22%—30% A; 2~5 min,
30%—55% A; 5~8min, 55%—80% A; 8~10min,
80% A), ATV E 0.3 mL/min, ¥:iE 40 'C, #FE
= 5 uLl.
22 BiEEH

BTUR: HBEE SR (ESD, REMA: £
SONASI (MRMD,  1E G 7 R4, 8RR
J% 150 'C, BAEHEL: EET 3.0kV, T 25
KV, EIEFISRE 800 L/, EIEFISIEE 400 C,
TN EAE S 6 FRELST T R 2 S HULEE 1.

x1 RENESH
Table 1 MS parameters

D% RSN BEBS T TET HEFLHLE/V filb 8 LV
BTARE [M~+Na]’ 205.3 182.1%, 130.1 40 25, 35
JE AN [M—H] 265.1 247.2*. 224.0 50 40. 50
Ay [M—H] 265.2 224.1%, 209.1 50 50. 55
PR [M—H] 609.1 300.9" . 285.6 50 35. 45
TR [M—H] 579.1 417.2", 255.1 40 30. 40
A [M—H] 417.1 225.1". 135.0 45 40. 45

BT

*-quantitative ion

2.3 AREIHI&

2.3.1 ARSI R AR ECH B R
i 3.96 mg, B 50 mL =, I AR IR R
BRIEE, VAR RSB AT 15 HURE B R
9.72 mg. JEHMEYXT R 6.85 mg, B[R4 20 mL
A, ISR IR R RN, ARt I
TN RS BRI JE AN 6 HE i 10.20 mg, B

25 mL &), InH SRR BRI, MR
HE T A A VAT s LSS Al 5 6T R 2.37 mg
TARZENH Y 3.06 mg, E[F-—4 25 mL &)+,
o P R MR R BT, A DRt R A A TR
IV o F3 ol 5 W HDORT B it 25 VA T 250 Ly X HE
P A A VAR 1L 1% A mL o PR i 25 VA TV 500
ulL, BEF—/ 10 mL #fEH, IFEmEEZE,
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Bo), MENREX ISR (T H R B,
JELAN G R JEE AN 2 A A R AR ER A N 1.84
46.32. 34.25. 40.55. 4.65. 6.10 pg/mL).

232 HLSEBR R S BCE B BB R
2] 39, FEWRE, BMEERHE, I 70% Lk
25 mL, FROE i, HEAE (IR 240 W, 4% 40 kHz)
20min, A, F 70%Z BN RO R, B4,
JEI, DRV 0.22 pm AL UEREELL, HUEEIE,
HIFE

233 [APERE SIS =TT T4
BERIEA . AN BREZAH B BIPERE &, AR
T VAV PR 1) 8 T 43 8 5 B A A o T R

Al B 1
3 3

c D1|

3 3
2| 42 6 2[ 45 Zl 6 J\
\_JALJ._f L ‘I\ 6.-\ \,J‘—J\— \

4
T T T | —T T T T T
0 2 4 6 8 10 2 4 6 8 100 2 4 6

24 ERMIAE

3 RO R s B R B P A,
FEE, 5K 1. nTUEH 6 Fsia e s 1
WEETE RAF, BIVERE S Tt.
25 ZMXRER

3 VRS B R EBUGT b A 2 TR 1 1, A 1Y
% 1mL B 5mL, MHAEEMBERZE, 1FA5 55
FRTIRAIE . RS S iR 5 50 I R &
WA 1mL, 435 & 5. 10. 25, 50 mL =i+,
VBN L~4 525 Mxd IR, JEFEI e, DAREIR
FERREA DR, B BTGB AR, FEATER
PRI, 455 W& 2.

1
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e
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8 100
t /min

8 100 2 4 6

45
LI T T
2 4 6 8 100 2 4 6 8 10

PR 2-H A 3-RIEANS  4-EANH  5-EEMET 6-mAEK
1-hesperidin  2-liquiritin - 3-magnolol 4-honokiol 5-naringin 6-atractylodin

E1 xHB&E (A EEBEFA (B). SREEEMAMMER (C). BREEAMHR (D). BREHAMEHR (E) MEREARA M

#am (F) MEaBETFRE

Fig. 1 TIC of reference substances (A) Xiangsha Pingwei Granules (B), negative sample without Pericarpium Citri Reticulatae

(C), negative sample without Glycyrrhizae Radix (D), negative sample without Magnoliae Officinalis Cortex (E), negative

sample without Atractylodis Rhizoma (F)

®2 6 MAROMLMSIE. BXREMEMERE

Table 2 Linear equation, correlation coefficient and linear range of the six components

5% LR T r 2V Elng
T Y=6.495 X—0.113 0.999 7 0.29~14.75
E=yiiilsasi Y=5.462 X—1.294 0.999 8 0.38~18.58
P HeH Y=18.284 X—17.349 0.997 6 1.85~92.63
HEFMEy Y=16.783 X—7.950 0.999 8 1.62~81.11
JEFI Y Y=16.284 X—13.370 0.9995 1.37~68.5
GARE Y=7.016 X—1.312 0.999 6 0.49~24.41

2.6 BEEIXE

B 3 SRA N IR A (CEH B, B,
JEANEY | FUEAN 2= AR E 1,47, 9.26,
8.11. 6.85. 1.86. 2.44 pg/mL), HELEHEFE 6 X, id
SRUGTEIAN, SR H . EFAR . BT,
JEFNE . JEANR A AR UG AR RSD B H
2.56%. 1.09%. 1.22%. 0.86%. 3.18%. 2.87%.

27 EEMIAW

Bt 5 520687 Frib-1- B MURAE M) 3.0 g, A
FRRE, L6 4, Bl ARSI, BRI i
N, SERH R SR B RCE . AR AN
JE ANy A AR FR 5T 2 Es A 3.4.110.2.620.1
52.2, 73.0. 16.5 pg/g, RSD 1E 73714 1.32%. 2.49%.
1.05%. 2.33%. 2.76%. 3.07%.
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2.8 FREMIAIE

Bk 'S 520687 A wb-F- B RURIFE &, il £ kst
ERIET, A3 AIAE Oy 1. 24 4. 8. 12, 16. 24h #HH4T
W5E, SEREE. SFMEE. SR MR
Ty JEL AN FH 5 AR 2R U TH AR ¥ RSD E 43 14 3.28%.
2.55%. 2.12%. 3.28%. 3.43%. 3.62%, F W%
WAE 24 h )RR EPE R I
2.9 [EERIRLE

FE RIS AR Z X5 251 mg, 10 mL &
A, RS AR IR R R, AR RN
il A VETR (0.250 2 mg/mL); 3 AE B AR 25 2 A
e 1.72mg. B8 R R 9.82 mg. JE AR
ot 8L 1.02 mg, B [Rl— 10 mL &, 25k
BRI |5 0] B 2 AR CH B 0.073 7 mg/mL)
700 pL~ 115X B8 il s IR RIS ANy 0.405 5

mg/mL) 2 mL AT FR AR 200 HE it A VAR 1 mL
B LRFE—A 10 mL &, I B R I,
PR IR A0 BRI VR Bt S 520687 A DT
B BRAE AR L 159, FEEME, Hl& 60, o
RS 2N IR AR IR A6 BRIV 1L, i At
WA, BRI, R H S ZEFM .
PR H . FEANS . BN AR RN R
4y 5N 100.48% . 97.79% . 98.67% . 93.52% .
101.72%. 100.30%, RSD {E4) 7N 4.31%- 3.40%-
1.45%. 2.78%. 2.59%. 4.06%.
210 HmNE

B3 MR AR & B Bk
ate, ol A A R, BRI P AT R A 2 1
FEdh, HEFENE, AR H B AR
PR FIEANG . JEANG . AR, SR WK 3.

*3 BUEBEFHRPEBARZR. EfE,. MENMS. BRE ZBEMEENEBEFNNESER (h=2)
Table 3 Determination of atractylodin, honokiol, magnolol, hesperidin, naringin, and liquiritin in Xiangsha Pingwei Granules

(n=2)
e R (g9 )
L AN R 7 Bz 0L JEL AN GARE
520687 3.40 110.2 620.1 52.2 73.0 165
520735 4.32 1225 609.6 63.7 80.1 143
220612 5.05 1338 680.5 68.3 82.6 17.7
220619 5.12 1305 690.1 67.5 83.3 16.9
220705 5.23 135.6 689.8 69.2 815 18.1
ZLA2101 5.96 1493 721.3 725 86.5 20.2

ATLLE H 3 MAE FER-F B RRAE it 6
RS B ZRBOR, ME KZEZERBUN. HE
TR &9 BAE 3.40~596 pglg, =&ML EE
110.2~149.3 pg/g, 18 H7E 609.6~721.3 ug/g, Al
JEFMEYE 52.2~72.5 pg/g, JEANBFE 73.0~86.5
nglg, GARZERTE 14.3~202 pg/g. FHm & &
SRS EZEREON, R TR A LM
PRI R A A DT B R
i TR B B B RN
3 Wig
31 MEMS R ERER

Fb1 B UKL A HH 6 Wk 24 4% f b T T 2K
MR ARRARESRETE & ENE D, T H R
TR E R EE RN, ALRS%E (PE
2 L) 2020 ERR— B &P A T By, A

B OCHRARE, L2 ARbR AT I E VR N DT B
WORLE B dE bR . T2 H 25 R0k 35 2 B 7 B LRI
H, B2 s AT i i Sk i R A =R R
o T BB g R AR E Hh 75 ZEN R ML S
BRI AT FA 4, TR E 22 21 40 I s v 75 2
P, N T ORI E I R B, e A s
IR A R R B e B XTI ], REE. &
a8 14 35 B e AR e, DRI A S B ST 2
21 530 5E T TR D1 15 R ) 5T B AT 2
32 ®IEFRIEEHMMIL

SZ6 R T HEE - 0.1% F R FEE - 0.02
mmol ZF%%, 2 - 0.1%HERIAW, SR EKINC
JiE - 0.1% R IFRAE NI s AHET, 6 iRl 7 ) €3
WA, % BT I MR R o | TR 2 o e
WOEPERA LS. [RIR X AR IR . AR AT A
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HATHELE, RKIXTHFERA KR, #uk#iiR 40 C,
AR E 0.3 mU/min, #EFEE 5 pL fE NI &4,
SRR ESI HLES, 23l IR 6 P47 IR B
TEE T4, SRR G AREKE[M+Na] EE
TR S, EEMETE . B FEAE . &
BRI H B AR [M — H] 6B 8 i R4
[F I 0T B2 L . HEFL L . AR R AR
MRS R ESHOHAT T MU, A
€ ARSI S H,  AITORIE 7305 1) R A
HERA .

ARSI LT e OO B T v E A
WP B R SRR JEANG . AR ANy . B RE
EEME TR IE, BAESTEER, R
s, TR . P AARRIER Z
IFLIRIVE R, SR FH 22 A0 Rl o3 ik FeJog s 42 i bE H i)
PR 3 AR 70 B RE 4 T S 24 ot R R i, [
I R] DA A DT 15 UKL 5T B A A SO SR AR A
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