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[ Abstract ] Objective; To establish a quantitative method for the simultaneous determination of arecaine,
arecoline, norisoboldine and boldine in Xiangbin decoction by ultra-performance liquid chromatography-tandem

mass spectrometry ( UPLC-QqQ-MS/MS), and compare the variation of their contents between single and mixed
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decoctions. Method: The separation was carried on a Waters ACQUITY UPLC BEH Shield RP18 (2.1 mm X
150 mm,1.7 pm) column, with 0. 1% formic acid solution-acetonitrile as mobile phase for gradient elution. The
flow rate was 0. 2 mL-min ', and the column temperature was 30 °C. The quantitative MRM transitions of the four
components were m/z 142.10/44. 11 for arecaine, m/z 156.20/44.07 for arecoline, m/z 314.29/265. 12 for
norisoboldine and m/z 328.13/265.10 for boldine. The determination was performed in multiple reaction
monitoring (MRM) mode by mass spectrometry with electrospray ionization ( ESI) source under positive mode.
Result: The linear ranges of arecaine, arecoline, norisoboldine and boldine were 0.479 0-57.48, 0.976 O-
78.08, 0.812 0-64.96, 0.091 2-18.24 pg-L~', respectively. The average recoveries of the above compounds
ranged from 93.73% to 104.34% , with RSD (n =6) of less than 5% . The contents of arecoline, arecoline,
norbibeldine and boltinine in Xiangbin decoction were (90.07 +1.26), (445.27 +12.39), (742.35 +38.39),
(38.50 +3.33) ug-g ', which were significantly lower than the contents in Linderae Radix and Arecae Semen.
Conclusion; The method is rapid, sensitive, accurate and reproducible, and suitable for the simultaneous
determination of multiple components in Xiangbin decoction, so as to provide a basis for the quality control of

Xiangbin decoction. The compatibility of Xiangbin decoction has a significant effect on the dissolution contents of

arecaine, arecoline, norisoboldine and boldine.
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Table 1  Mass spectrometry parameters for arecaine, arecoline,

norisoboldine and boldine

% KL 7 TET I E/V RiERE/V
A YR T 142. 10 44.11 32 14
142. 10 81.06 32 15
21 B 156. 20 44.07 32 12
156. 20 81.06 32 16
FH R IRE 314.29 265.12 34 16
314.29 237.10 34 24
IR FE Bk 328.13 265. 10 30 18
328.13 237.07 30 26
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RE R B VR R R | 25 Y S R S IR R E RS TR A T

A E AR E , 2 B E T 10 mL B, BLS0% R
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Fig.1 Production mss spectrums of arecaine ( A),arecoline (B),

norisoboldine ( C) and boldine (D)
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Fig.2 Ion flow chromatograms of sample( A) ,negative control( B) and mix standards( C)
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Table 2 Standard curve,liner range,limit of detector and limit of quantity for 4 alkaloids in Xiangbin decoction

5 I 151 5 r ML H /gL WA pg L™ SERR /gL
A5 AP Y Y =20 737.30X +1 495.99 0.999 6 0.479 0 ~57.48 0.048 8 0.096 0
A5 AP B Y =41 875.80X +7 328. 86 0.998 2 0.976 0 ~78.08 0.047 9 0.098 0
LW FE R E Y =37 918. 00X +9 475. 62 0.994 8 0.812 0 ~64.96 0.040 6 0.081 2
IR 7 B Y =91 950. 00X +749. 091 0.998 8 0.091 2 ~18.24 0.018 2 0.091 2
R R 42.4% ,1.8% ,2.8% ,2.6% , 3 W k3 ih 5 W A2

2.8 HEMEHE  HUE - F T AL AER 6 1,
2.1 BT 70 M 2 AR 2R R O 4% o 3 BT
RSD ., 45 5 5 /- M A Al A A Al | 25 PP S D K R I
U R BB 14 V- 3% Jo A o3 B g3 il O 95. 82, 457. 83,
826.81 138.81 pg-g ' ,RSD(n=6) 435K 4.3% ,
2.7% ,2.0% f 4. 4% ,FH FEELEH R,

2.9 FRoEtERE  BCE AR OT R T R
I N CE % 2.1 BUT a3 kA or B F 0,2,6,8,
12,24 h JEFE, 715045 il op 08 1 AL RSD - 25 21 iR
PR T T 3 AR 1F T ICE 24 b SRR AR R A
Bk 2% S UK E B U K RE e U T AR RSD g3 Bl

F3 BEFP 4 MEYT A SR ELS

Table 3 Recovery test of 4 alkaloids in Xiangbin decoction

ZEIRE 24 h NFaEE R A

2,10 fkERENECRIR T S A R
W BRI SR (525 0.5 ¢, BEHE 0.5 ¢, BE{Z
0.5 g, NZH 0.45 ¢, 7012 0.3 ¢)6 15 K HEFZ, M
AN — B A5 R AV, 5 2. 3 TR Oy vk AR A
T BEWOR 4% 2.1 TR 4347 SR HERE 1 H 545 103 [ml
W Je H RSD 45 S A 486 Bl | A A Al L 25 P S 0
VNGRS A Nl I G 1 = S - o [
104.96% ,93.72% ,97.93% ,100. 65% ,RSD 43 31| Jy
4.0% ,2.8% ,1.4% ,3.7% , £ W iZ 7 = HE i E B
I HERILFE 3,

W5y PRrEL /g B b/ ug AL pg MAFE/ pg B/ % SFHEICR/ %  RSD/%
R A VR 2.316 2 221.94 191.6 430 108.59 104.96 4.0
2.302 1 220.59 420 104. 08
2.309 0 221.25 430 108.95
2.299 5 220.34 410 98.99
2.353 4 225.50 420 101.51
2.314 6 221.78 428 107. 63
AR B 2.316 2 1 060.43 1121.5 2103 92.96 93.72 2.8
2.302'1 1.053.97 2 080 91.49
2.309 0 1057.13 2135 96.11
2.299 5 1052.78 2 070 90.70
2.353 4 1 077.46 2130 93.85
2.314 6 1 059.69 2 150 97.22
LR IRE 2.316 2 1 915.06 1624.0 3508 98.09 97.93 1.4
2.302 1 1 903.40 3478 96.96
2.309 0 1909.10 3 485 97.04
2.299 5 1901.25 3483 97.40
2.353 4 1945.81 3577 100. 44
2.314 6 1913.73 3 500 97.68
IR 8 B 2.316 2 89.89 91.2 180 98.80 100. 65 3.7
2.302 1 89.34 180 99.41
2.309 0 89.61 180 99.11
2.299 5 89.24 180 99.52
2.353 4 91.34 190 108. 18
2.314 6 89.83 180 98.87

- 156 -



25 B 1T M)
2019 49 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 17
Sep. ,2019

2,11 FESNGE BB T &AL 7 R O, 4% 2.3 T
T A 3 ok A O Bl W (20181116,
20181117, 20181122 ), % 25 8 bk 25 $ B ( w-
20181201 ,w-20181202 ,w-20181205 ) , 2 Hip 2 15k 24 42
HUE (b-20181206, b-20181209, b-20181210) , $% |

x4 FEARBLAIRD 4 FHEVEADHRE S BNE
Table 4 Contents of 4 alkaloids in Xiangbin decoction, Linderae

Radix and Arecae Semen pegrg !

L5

TR UCHR A5 B Bk IR E Bk

BRI 20181116 89.34  431.47  701.68  34.87
AR - U 2 PERERE ST, T e 25 BT I ke R 20181117 91.52  455.44  747.44  41.40
F SPSS 20. 0 H % A b 5 S B 2 AGE AR BRI 4 20181122 89.34  448.90  777.95  39.22
ﬁl EE % ﬁ}& ﬁk é?}“ EI(J él\ % ﬂ: ’T? éﬁ i+ é} *ﬁo 7Té )EH B2 EI w-20181201 - - 4 856.27 240.63
Kolmogorov-Smirnov K5 45 Fll Levene K 3 X} 4 11 i 7% w-20181202 - - 4853.23 244.62
kA3 B4 T IE A A 56 B 7 25 SR PEKG 56, O SR w-20181205 - - 4967.79 251.21
L REAS ¢ KB X BT A BT RO R RO 4 BIAR b20181206 580.63 3263.00 - -
YIS AT LB T, P <0.05 B ESBHS b-20181209  561.47 3 088.01 - -
e Y, sERLFE 4S5, b-20181210  534.04 2 965.47 - -
x5 BEAEFSELH EMEABRFIMEDRBADAHENLER (2 £5,n=3)
Table 5 Contents of 4 alkaloids in Xiangbin decoction,Linderae Radix and Arecae Semen(x +s,n=3) ne
41531 T AR U i EHRUIRE e IR E T
BRI 413.33 +£5.77 2 043.33 +56.86 3 406.67 +176. 16 176.67 +15.28
L 24 BRI - 5037.78 +93.61% 252.78 £6.31%

AP 2L AT TR 574.44 £20.57%

3192.78 +130.86% - -

S EEIT ALY P <0.05,7 P <0.01,

3 itig

301 R BB R Ab BT B kR A AR OT
(9 65 B I8 FH I 2 A7 A3z 90 3, DR it A 5 58 43t 4
) 4 R ST K B 0 o e A, AR S B R 2 X 24 6 3k
FFIE YRy R I 3 0 B AT 30 min K 5 R4 )y
2 3L 38 T V10 2 — P 8 A AR 4 ) 9 o
SR S UG 4 R0 Lk BT R R e A 2 R S
P IR SE B R HL A TSN . ARSI i 4 FhAE Y
45 7 P 2 0 B, T P B 8 A ) T 8 G e
Bk e v AR S ORI A S Y 0. 1% BRI
PP G A0 7 0 120 T R, SRR 25 B i v 3 4
Koy T2 B, — 58 T b Sz BURE B AL,
T,

3.2 M AER R A5 R M UPLC-QqQ-
MS/MS [l 5 4 Fft A= i 2 A & 1, i 0 & B0 IE
BRI 4 RS2 B R B TR T, HE— 4 L
ZERG A SN S AE S5 F g T, X B 404 R R AL
HUIE (Bl B S S RGHEAT T Ak, AN, AR SE g % 5
T LHE-K 250, 1% H R K W T BE-0. 1% W R
IRV 25 -5 mmol - L~" 2, 1 i 28 wh ik 2 370 0 AR 1
B 45 W (S AT R S 45 SR S B, TE R B A
P 22 FR I AT XY o BE I H R O SR P A BT R R 7 =X
AE I 3 A (A g i R IS SE LG LA B IRR A

ZE-0. 1% W PR 7K #3336 38 5 L o
3.3 EROPOINEMERE SMRIE RN AR kR
IR E 3 M 5 k. HEG, R ] UPLC-QqQ-MS/
MS ) 5 AR | £ 24 20 ) e 1) e AT b, B2 O R
PIRERR I GE o orh 2 2k e gk
W A AN AR BRI DY 5 T R A O 1% 2
FEBR I ER T o S AR AR B SRk LA R AR
i i AN 2P T B N bR o B AR I T
SEALH, T T 2 B H R R s B o B b T A 2 A
AU L 2 AN R M RE i T Ak R B 46
PR ARSI e 5 SMR L AR o E f 0 W 07 i o
3.4 FEMIES RN ALEEATRERY AT
w4 AR e e AR O & R IR SE > B
Bl > AP UCHR > PR E Bk, Hoh BT OB A S
S5 A 28 R Xk 5 24 R KRR A ) Bl 2K i 2 4 T S 5 )
R, B07 B MR 4 B Az BB R o3 1 FEH A AR
7 52 AR T 5 24 B A A R B9 v 9 I i, (SO B
B 65% ~T75% , K H] SPSS B A Xt & 75 Al . ¥
5 FA O R 4 b A W Bl ) BT R 0 R AT A S R
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