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Determination of Four Alkaloids Components in Arecae Semen, Arecae Semen Tostum and Arecae
Pericarpium by LC-PDA

HOU Qianyu, FU Lishun, LIANG Huanyan, ZHOU Yakui, YANG Xinquan, ZHAO Xiangsheng*(Hainan
Branch Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical College,
Hainan Provincial Key Laboratory of Resources Conservation and Development of Southern Medicine, Haikou 570311, China)

ABSTRACT: OBJECTIVE To establish an LC-PDA method for determination of arecoline, arecaidine, guvacoline and
guvacine in Arecae Semen, Arecae Semen Tostum and Arecae Pericarpium. METHODS The sample was soaked with ammonia,
and extracted with methanol by ultrasonic extraction. The target compounds were separated on a ZORBAX 300-SCX
column(150 mmx4.6 mm, 5 pm) with a gradient elution of acetonitrile(A)-0.2% acetic acid(B) solution(adjusted to pH=3.8 with
ammonium) at the flow rate of 0.5 mL-min~!'. The column temperature was 30 °C, the injection volume was 5 pL, and the

detection wavelength was set at 225 nm. RESULTS  Arecoline, arecaidine, guvacoline and guvacine showed a good linear
relationship with the peak area within 2.98-745.0, 2.60-650.0, 1.19-595.0, 1.22-610.0 ug-mL"!, respectively(2>0.999 0). The
average recoveries of arecoline, arecaidine, guvacoline and guvacine in Arecae Semen, Arecae Semen Tostum and Arecae
Pericarpium were ranged from 95.0% to 105.0%, with RSD<2.50%(n=6). The content of alkaloids in Arecae Semen and its
processed products was significantly different. CONCLUSION The proposed method is rapid, sensitive, accurate, reliable,
which can be used for the determination of four alkaloids in Arecae Semen, Arecae Semen Tostum and Arecae Pericarpium.
KEYWORDS: Arecae Semen; Arecaec Semen Tostum; Arecae Pericarpium; arecoline; arecaidine; guvacoline; guvacine; LC
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Tab.1 Sample information

Fkh No. iS5 7 HuFE i No. it PRl

S24 JBL202111HNO3 ¥ H§
S$25 JBL202111HNO4 #§H§
S3 BL202111HNO3 ¥ $26 JBL202111HNO5 ¥ Hj
S4 BL202111HNO4 ¥R $27 JBL202111HNO6 #fH§
S5 BL202111HNO5 ##| 4z S28 JBL202111GX07 J 74
S6 BL202111HNO6 ¥ | 1% S29 JBL202111GX08 J 74
S7 BL202111HNO7 R | # $30 JBL202111GX09 4§

S1 BL202111HNO1 ¥
S2 BL202111HNO2 ¥

S8 BL202111HNO8 ¥ S31 JBL202111GD10 J7 4
S9 BL202111HNO09 ¥#Eg S32 JBL202111GD11 J7 &
S10 BL202111HNI10 i S33 JBL202111YNI2 =7
BE S11 BL202111HN11 ¥#E S34 JBL202111YNI3 =

S35 DFP202111HNO1 #EF
S36 DFP202111HNO2 #fHg
S37 DFP202111HNO3 ¥ H
S$38 DFP202111HN04 %
S39 DFP202111HNO5 %R
S40 DFP202111HN06 RS
S41 DFP202111GX07 J ¥
S42 DFP202111GX08 74
S43 DFP202111GD09 J~ %
S44 DFP202111GD10 J~ 7R
S45 DFP202111YN11 =
S46 DFP202111YNI12 =

M S12 BL202111HN12 35
S13 GL202111GX13 J~P4
S14 GL202111GX14 74
S15 GL202111GX15 T4
S16 GL202111GD16 | %
S17 GL202111YN17 =®
S18 GL202111YNI18 =&
S19 GL202111YN19 =R
S20 GL202111YN20 =7
S21 GL202111YN21 =’

£ $22 JBL202111HNO1 %R

gf‘; S$23 JBL202111HNO2 ¥

& & o

3%—45%A; 11~35 min, 45%A); ik : 0.5 mL min';
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Fig.1 LC-PDA chromatograms

A-mixed reference substance; B-sample of Arecae Semen(S15);
C—sample of Arecae Semen Tostum(S27); D-sample of Arecae
Pericarpium(S41); 1-guvacine; 2—arecaidine; 3—guvacoline; 4—arecoline.
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Fig. 2 Effects of extraction time(A), extraction solvent
volume(B) and ammonia volume(C) on extraction efficiency
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Tab. 2 Linear equation, linear range, LOQ and LOD of four constituents

% kR ? 2 MEVE I /ug- mL! LOQ/ug-mL™! LOD/pg-mL™!
R, Y=2.28x103X+4.86x10* 0.999 9 2.98-745.0 2.98 1.49
AR Bl Y=1.46x103X+7.71x10* 0.999 8 2.60~650.0 2.60 1.30
X HAE RO Y=2.66x104X+4.87x10* 0.999 7 1.19~595.0 1.19 0.60
& FAE R U Y=1.90x10%X+3.38x10* 0.999 9 1.22~610.0 1.22 0.61
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Tab. 3 Results of recovery test %
o A B KIE

3 rsp  Mk#E Rsp  [MIEE  RSD

EFHEMR 1045 0.63 98.1  0.87  103.0 129

N 100.6  1.54 99.6 145  103.6  0.63

Ze AR 96.9  0.80 993 115 985 201

TR 1028 097 1029 1.09 1015 061

2 KB U B8 (SLOQ~1.86 mg-g~") Fl 2= 1 4% A 7
(SLOQ~ 1.10 mg-g "y & AN AR, 45K 5
SCAESFEU-S 100 S A A | FRAEA . K 1Y 4 Fh
AR i AL, AR 4 R AR B i
5 TR R AR B
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Tab. 4 Quantitative analytical results of the four constituents

in Arecae Semen mg-g!
S1 1.62 1.20 1.19 5.73 9.74
S2  #E 2.66 1.28 1.01 2.89 7.84
S3 M 1.99 0.69 0.58 2.65 5.91
S4  MEE 1.19 0.47 0.57 2.64 4.87
Ss  #E 1.47 1.23 0.82 3.45 6.97
S6 VR 2.09 0.76 0.77 2.75 6.37
S7 M 2.00 0.94 0.82 2.90 6.66
S8 #EE 1.00 0.48 0.63 221 432
S9 VR 1.31 0.57 0.88 3.06 5.82
S10  IfiHg 2.96 1.81 1.60 4.80 11.17
S11 2.82 1.70 1.55 6.62 12.69
S12  ER§ 1.22 0.80 0.99 3.88 6.89
S13 JF 2.49 0.93 1.49 4.27 9.18
S14 P 3.01 1.18 1.76 6.27 12.22
S15 T 3.26 1.63 1.79 6.31 12.99
S16 &K 3.42 0.83 1.23 5.10 10.58
S17 =M 2.53 0.57 1.32 4.45 8.87
SI8 =M 3.28 1.66 121 5.51 11.66
S19 =M 2.94 1.64 1.51 7.41 13.50
S20 =M 2.55 1.39 1.12 3.79 8.85
21 = 2.54 0.62 1.36 4.10 8.62

2.5 FESIE

O3 SIRRICAS ] 7= b A A0S . FRASAE . KM K2
MR 1.0 g, #% “2.2.27 TR S B0
AR AR, R “2.17 BT 5 A AR
(n=3), TIEAERBOR . AP h . TP AEARN . X
FHRE AR R B ) i, 25 SRR 4~6, HRFRATAI,
KA A AR B (2.21~7.41 mg g ) SRR, Hk
h 2 BB B (1.00~3.42 mg-g™") . A2 B UK ik
(0.47~1.81 mg-g™") M X W # #F & (0.57~
1.79 mg g™ ") & i A% o A A P v AR A B (1.04~
4.42mg-g ) B A, OB AR K B (0.72~
2.79 mg-g YKz, HERBKIH(0.51~0.88 mg-g~")Fl
£ HEMRIR(0.31~1.33 mg-g ) H KA 25, KR
ASGFIRES AL, R R PR (<LOQ~3.29 mg-g™")
FIRERB IR B (KLOQ~3.63 mg-g ) m i, EH
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Tab. 5 Quantitative analytical results of the four constituents

in Arecaec Semen Tostum mg-g”!
No. i S ey BT g 4D
UK B R M
S22 R 0.72 0.61 0.37 1.46 3.16
S23 iR 0.75 0.68 0.38 1.69 3.50
S24 iR 0.79 0.66 0.63 2.90 4.98
S25 0.80 0.56 0.62 2.16 4.14
S26 133 0.51 0.79 2.56 5.19
S27 2.79 0.54 1.33 4.42 9.08
s28 ST 1.01 0.67 0.41 1.92 4.01
$29 I 1.04 0.53 0.52 2.07 4.16
s30 S 077 0.51 0.31 1.04 2.63
S31 IR 1.26 0.88 0.44 1.36 3.94
S32 AR 1.19 0.85 0.62 1.88 4.54
$33 =M 1.91 0.59 0.57 2.56 5.63
S34 =M 1.49 0.55 0.59 2.46 5.09

R E R FH 252 2023 4F 2 4R 40 B4 4 1]
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Tab. 6 Quantitative analytical results of the four constituents

in Arecae Pericarpium mg-g~!
No i COER e S g AR
S35 IR 0.81 0.90 0.64 1.97 432
S36 RS 1.04 1.21 0.92 3.16 6.33
S37 I 0.08 0.63 0.09 0.52 1.32
S38 IR 0.85 1.88 0.22 1.23 4.18
S39  VgHg 1.49 1.99 1.10 3.29 7.87
S40  IFEE 0.06 0.86 0.10 0.13 1.15
S41 TV 1.86 3.63 0.98 3.21 9.68
S42 TP 0.44 0.67 <LOD <LOD 1.11
S43 TR 0.07 0.51 0.12 0.69 1.39
S44 /R <LOD <LOD <LOD <LOD -
S45  nH§ 0.67 0.85 0.58 1.72 3.82

S46  mH <LOQ 0.19 <LOQ <LOQ 0.19
VE: <LOQ o A /T R
Note: <LOQ indicated that the content was less than the quantitative limit.
3 g
3.1 KRRk

SER R T H ARG BT 0 4 85 BRI
Pefe 7 s WaAE . AR, HAEE T
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ROR, S5 R RAENE 551 T TR 4 A= i)
PRI fe A RS o A 2R i DL SRR A A
JEAFEDO I AGE & 1 2K AT LU 5 A i i
FRPOR, H LI 0 2 A X >, I R
HIA 2 mL ZUKIRCR AR o SEg s L 1 s
PERCAIN ISR, 2 Fh 7 i AR EUSCR 25 55 A8
PR R 252 2023 4 2 4R 40 55 4 1

Ko HFEFRBE  (HEE, Sk Ex ok,
FEXT A BRI T AT T Al . B A E R
WO R 1.0 g,2 mL ZUKIREJE , A 20 mL
FH SR 75 $ X 30 min,
3.3 AEAR S IR 2 AR AT

HhEL 245 8 2020 AP RRALE A AS F A RO 5 i AN
T 0.20%, AEREARH ARG & A0 T 0.10%,
PN R T R e S (S el T S N g
FERRHPAE T P AR Y B AR A TR, B
AR AN 2 B AR B A /N o KA M AE B, e
il 1 AT A IS A AR U B 2 R A ARV B T
4 PR R T e SRR R Y, i
BT IR . 1245 5 3 B M X A A0 v 2E
WA RZm, (PRI ALE ISR RER A

A G EE ST T AR B G ] A AR L A
WPV . 2 FAEARGN . K HFARRB LSS 4 By
) LC-PDA MIE ik, ke m ., etk
I, HAREMEZENRE®ERE, i H TR
SeL 11 i P AR RS oy B R B AT, AR AR
PSR TSR T S %

REFERENCES

[1]  PEZ. —#B[S]. 2020: 381-382

[2] KONGD D, LI XY, ZHAO X S, et al. International research
progress of edible and medicinal Arecae Semen[J]. China J
Chin Mater Med("['[E 12 4%7), 2020, 45(21): 280-286.

[31 KONG D D, LI X Y, ZHAO X S, et al. Domestic and
international research progress of edible and medicinal Arecae
Semen[J]. China J Chin Mater Med(' [ fF#52%), 2021,
46(5): 1053-1059.

[4]  JHWIZE, SRR, 4B, S AR TR M 2 R AR
WEFEHERRT]. H s, 2022, 44(3): 878-883.

[5] YIN M S, PAN F B, GUO J X, et al. Research into chemical
constituents and pharmacological activities in Areca catechu L.
[J]. Food Rev Dev(& 55 571 %), 2021, 42(15): 219-224.

[6] LI C Y, ZHANG X M, YUE L, et al. Determination of
arecoline and arecaidine in Semen Arecaec by HPLC[J]. Acta
Chin Med Pharmacol (' B 2244f%), 2018, 46(3): 21-23.

[77 HUX, YUF L, YUAN C, et al. Quantitative analysis of four
alkaloid components in Binlang(Arecae Semen) and its
different processed products by HPLC[J]. Chin Arch Tradit
Chin Med(*h#&rh £ 252£1]), 2020, 38(10): 172-176.

[81 QU W J, JIA Z, XIN J, et al. Simultaneously determination of
4 alkaloids in Arecaec Semen by HPLC[J]. Cent South
Pharm("FE§24525%), 2020, 18(3): 485-488.

[91 LIBS,GU W L, RUAN Z. Effect of arecoline content in the
Areca catechu during blanching and drying process[J]. Food
Ferment Ind(& 5 &2 Tllk), 2017(10): 157-160.

[10] MAO C Q, LU T L, JI D, et al. HPLC determination of
Arecoline in Arecae Pericarpium from different habitats[J].
Chin Pharm J(H' [E242£447), 2013, 48(11): 909-911.

[11] VEHBSR, PRI, XK. ASIRIHL ] 7 i %A i o o
AR BRI T]. W RAESEBEZY, 2014, 10(9): 35-36.

ek HH: 2022-06-08
(AT BRI L)

Chin J Mod Appl Pharm, 2023 February, Vol.40 No.4 - 447 -



