W42 % 5 14 i Tk RHE Vol. 42 No. 14
2021 4F 7 H Science and Technology of Food Industry Jul. 2021
SRR, E Wy, Ve, 55, 8 S AR (1 - — R DOAR AT B B ST 1k (R Al s A AT v DU A i i [T]. B Tk B, 2021,
42(14):257-263. doi: 10.13386/}.issn1002-0306.2020090152

GUO Xiaojie, WANG Pan, PANG Zhaohai, et al. Simultanecous Determination of Four Alkaloids in Betel Nut Seeds by Ultra

Performance Liquid Chromatography-Triple Quadrupole Tandem Mass Spectrometry [J]. Science and Technology of Food Industry,
2021, 42(14): 257-263. (in Chinese with English abstract). doi: 10.13386/.issn1002-0306.2020090152

- ST -
SR - — TR TR BT LI
e BB Ll i 2

A", £ OB, RENEY, SREY, FHER
(1A X FHBAEDFIR, HdiEa 570228;
2.9 B # A R WA F IR HHTm X P, AT 571101,
3.7 B o R AL IR i AR 4 e AR RA S PT, i T 5700005
4B ERTRAS RRELLELERE, HdiEo 571101)

W OE. 86 RALR[ARAEE-ZEWHAT S KM E (UPLC-MS/MS) # ZARMAT P AR k. AEBR . £ T
KA AR A P ARAOR BB A B T k. Fik: MR 45% CEEKIEIRAREL, H A UPLC-MS/MS & 3474 M) ,
&5 R A Waters Atlantis T3 (2.1 mmx150 mm, 5pm) &5 %, X 0.1% FERKRR-CHERAN R4
HATHR B SRR, Rk 0.5 mL-min!, A& 40 °C, #HE 1ul. RiELH: KA HEH TR (ESI) , #0757 X
Z R BN (MRM) B X73#; Mrkeg. &R £ 50~500 ng/mL, ARARA., AEHOL ., £ FEMEFL TR
MR BREG R B RE B GRAZIRIFHAERXR (R>099) ; wHEIKEHENLTTEE 70%~120% A, F#H
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Abstract: Objective: A method was developed for the determination of arecoline, arecaidine, guvacoline and guvacine
hydrochloride in areca nut seeds by ultra performance liquid chromatography tandem mass spectrometry (UPLC-MS/MS).
Methods: The sample were extracted with 45% ethanol aqueous solution, and detected by UPLC-MS/MS method.
Chromatographic conditions: Separated by Waters Atlantis T3 (2.1 mmx150 mm, 5 pm) column, eluted by gradient with
0.1% formic acid aqueous solution-acetonitrile solution as mobile phase, with flow rate of 0.5 mL-min”', column

temperature of 40 °C, injection volume of 1 pL. Mass spectrometry conditions: Using electrospray ion source (ESIY),
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detection method multiple reaction monitoring (MRM) mode scanning, the quantitative analysis by external standard

method. Results: In the range of 50~500 ng/mL, the mass concentration and peak area of arecoline, arecaidine, guvacoline

and guvacine hydrochloride showed a good linear relationship (R*>0.99), and the sample recovery rates were all within the

specified range of 70%~120%, the average recovery rate was 75.27%~96.70%, and the RSD was less than 7%. Conclusion:

The method was good repeatability, stability, and instrument precision.

Key words: areca nut; arecoline; arecaidine; guvacoline; guvacine hydrochloride; ultra performance liquid chromato-

graphy-tandem mass spectrometry (UPLC-MS/MS)
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150 mm, 5 pm) Jii#: 0.5 mL/min; £75: 40 °C; JEkE
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Ab)E S BESEOLER 1.

1.2.4 bRyt
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Table 1 Monitoring parameters of multireaction spectra of compound mass
i EY HE T (m/z) FEF(m/z) FFEHRE(V) TR (eV) PR R E] (min)

1 RO 156.20 113.00 50 18.60 0.84
81.10 25.30

2 AU A 142.10 99.30° 28 19.00 0.75
53.00 36.50

3 F FAEARR O 142.10 113.10° 42 20.00 0.85
59.20 34.00

4 F BRI R 128.10 53.20" 50 30.00 0.73
80.90 26.00
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Fig.1 Effects of three different solvents on the
content of betel nut alkaoids
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Fig.2 Effects of different ethanol concentrations on the

content of betel nut alkaloids
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Fig.6 Ion chromatograms of 4 kinds of alkaloids (XIC)
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$£ 99.3,53.0, FiEAE e EHE T, 5 F EMEE T,
MNE 6 v a] U HASEARR U BN 2 FR A AR B PR b A
WY IEIE B, L8 B TR 43 TF, [R]Esh i Re v A A i
PR,
25 LMXRER

A 2 W BUR Aot B SR S T 10 mL ¥ i,
JIA 7:3 HESUKM RS 2 B 2R, 15T, Hik 4 Fh
A P A 50~500 ng/mL FTEAS T HE SR, i#F
FEAIHT o DAMREE S AR A, il g TR R R DA R, 225
HbRAERR R, SRAFLRPE VT R, W3E 2, 45K
4 Foh 2 B AE 2R PR T BB PN 2R 56 R EF(R?>0.99)
FRKE 4 Fh A o A0 BE S s O RS, UE T _ B LI
R, DL 3 AHRIEME L (S/N=3) Sk H PR, 10 £ i {5

FE(S/N=10) Ry 5E s FR, G5 R0 4 FhA s g4
BEIA 0.40 pg/kg, ERPRIN 1.50 ng/kg.
2.6 FEFERER
2.6.1 FEEEEWMELEHR R WIBOR G BT A
1.00 mL, ZEZEVEFRE 6 ¥k, M52 WA T AL, ASEARAA . AEEARp
URHH. 23 RERROR . F5 H AR 4 Fh A 42 mide T A
P4 AE X AT v AR 22 (RSD, n=6) 5>k 2.18%. 3.52%.
1.49% F 3.72%, FRIIZ T IA I GEHRE 25 2 R AT
2.6.2 HEEMMELER FEHEFRHL 2.00 g PR
6 1y, ¥ MR 1.2.1 TR ik THR I, VR A s i
B, ¥ 1.2 WAF T ais . B SE6E T B,
THHES LS RSD. 45 SEAHRAER & FP A HEER, |
FEARR UK . 2= F RS AP A1 25 FE A AR U 4 b= ek
TR RSD 3510 1.76% . 2.95% . 1.40% 1 3.08%
(n=6), FRHIZ I LI EZ PERUT
2.6.3 FaE e R BUE-—IRAHS s, T
0.4.8.12, 16,20, 24 h #% 1.2 TAF T Ak, Bk
AT EALINRE o A5 RACEARRmR . ARk . 2= H A
A AN 25 AR U Ok 4 Fh A= Py idiids i LAY RSD(n=6)
AFRNA 3.02%. 2.62%. 2.11% Fll 1.99%., FBHiZI7
BIRES S IRAE 24 h N ETE R AT
2.6.4 JobRENSCERIMELER  FRBGEMERS 9 0y, il
FRIKSE4F B2 0.05. 0.10. 0.20 g/kg, F:-IntRsK S
i 3 ASAT, # I8 1.2.1 TR 5k sE TR E, 4, 3%
1.2 WA s B S8 T EALIE, 1A%
MG YIRS B 2R (n=3) & RSD, 455 Ul
2 3, 4 FhAEYILALE 0.05. 0.10 F1 0.20 g/kg, 3 7K
FHE AR IBRCER N 75.27%~96.70%, RSD<7%.
27 HmEENEER

B 3 HEARRERE ST < 1.2.17 3 Jy e 4 A,
VAW, P42 <1.2.2 1.2.3700 N @3 B s kA
R, 1S BAERPE . AR I . 25 I ARMROR .. 2% B AEARR
YOI T ARYEL, P15 4 FhAod & &, 455 W (U
2% 2)3 HLAEAMPAEE S BOREAIRAL . ARME YR OE . I FHAAR
i . 25 B AR AR YR A - 29 B SN 16.00. 9.40. 5.40.
5.20 g/kg, 2015 4751 R E 245 S A A Fh AR AR
FAYESR AT 0.20%, 1225256045 TATARHR ) 55 F
=T 0.20%, £FE 2Bk 25 I B B R Y
2Tk, BEPEROR, SRRt A A =P 2 B E, AR
SCBGFRVETAT B, 1T EL AT DA RIS A ARk . 25
FERPHR . I H AR

2 AREYBAZNERDETRR | HOC AR R FEah TR R FRAE PR (n=6)

Table 2 Linear regression equation, correlation coefficient, detection limit and quantification limit of 4 alkaloids (n=6)

st L5 F (ng/mL) PRI T R HoE 2E(RY) SEBREE L A (g/kg) R PR (pg/kg) SE R (ug/kg)
SAM UIQI ERGAS EN STD STD
AEA R 50~500 y=1750.6x+3.2¢* 0.99861 16.00 0.40 1.50
AP YR B8 50~500 y=438.5x+16402.9 0.99905 9.40 0.40 1.50
= ARSI R 50~500 y=1081.3x+6.6¢" 0.99666 5.40 0.40 1.50
2 FAER U B 50~500 y=117.4x+48.85 0.99432 5.20 0.40 1.50
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23 A4 PR IAR EBCR B AR AR R 2% (n=3)
Table 3 Recoveries of four alkaloids and their relative standard deviations (n=3)
P IR X AR E M 22RSD, %)

&

0.05 g/kg 0.10 g/kg 0.20 g/kg

AR 95.70+4.05 92.28+2.30 81.71+1.93

AR B 96.70+1.88 88.98+6.38 88.0243.13

PRI 90.60+6.08 91.53+6.67 81.43+1.86

F AR B 80.201.09 75.27+4.05 76.01+4.85

3 Hg54it

A LU FEHTUIRR S A L R HR R A B BT Tk
SEAE S IR EREN, B G S I TR] X DU A= 5 R A
SRAENH], H S EGEE AR AEAS S 0O 100 AR
A= A e B B R AR X g, Bl AR S A ] B3
i, $EBCEYINEN S E ARG, R AT AR
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=T 60 °C FEHUSEARA: Mo n] AE 44 R P Fr
LAZR-GZ5 I8, /a8 POERREL 4 Fh2E i s & & T
DIBEREANHES

AN, WS FH B AR AE ISR 2459 v 1 M B A
PSS e ST S T=d A D RS = I 1 = 45 SVAEL /K 5
FTE ST I B B 2 R 2SR P i S SR A £
T (HPLC), (H-WAFAE R AR . S0 A (] 55 R)
830 i UPLC-MS/MS TES3 M AR b i 48 ke fili
FAmE Z, LR RS, 43 BSRCR BT, 1948 B ]
SR . AN T YRS T R SRR (- HR B TR
e [ B0 S RSB AT P 4 Fop AR R S B 45T
Tridk, @I X EE . PSS DL R g A . TR
SIAH IS, I T oA SR U A B
Sy ITIR, BEMEE 45% KRG HEEL, FIFH UPLC-
MS/MS 75 BEF TR, 2R FH Waters Atlantis T3(2.1x
150 mm, 5 pm) A2, DL 0.1% HH IR/KIEW -2,

VA TR A T B A A AR RN, SR FH HL I 55 2 IR
(ESI), 22 /2 3% Wl (MRM) #5039 4, SRk E & .
TE 50~500 ng/mL, FEARHE . AARUEN . 25 B ARHEHRAN
L AR R OB ) BT S 5 5 A TR R S I R A 2R
PER R (R7>0.99) ; AL ISR RILE VBRI, P8
[\ FAE 75.27%~96.70%, RSD<7%., %7 1= PRAE
TR BA . AIAT PR AT, SRR S, B R I 2 AT
4 FRAE WO R, AR T A WIS L A Y
RMEE AR, FIBHE AT EAsAR Y & FH AN 2 e i)
LR SRS
SE 3k
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