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Comparative study on contents of four alkaloids in homologous
herbal medicines——Arecae Pericarpium and Arecae Semen
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LI Yun®, LIU Xiao-gian®* , WANG Zhi-min®"
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China Academy of Chinese Medical Sciences, Beijing 100700, China;
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[Abstract] To establish a high performance liquid chromatography ( HPLC) method for simultaneous determination of four alkaloids
(arecoline, guvacoline, arecaidine, and guvacine) in Arecae Pericarpium ( AP) and Arecae Semen ( AS), and compare the contents
of these four alkaloids between different medicinal parts. The chromatographic conditions were as follows ; Welch SCX(4. 6 mm x 250
mm, 5 pm)column, with acetonitrile-0. 2% phosphoric acid selution (adjusted to pH 3. 85-3. 90 with ammonium hydroxide) at 50: 50

as the mobile phase, at a flow rate of 0. 5 mL+min~'. The column temperature was set at 35 °C, and the detection wavelength was 215
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nm. The results of content determination in 7 batches of AS and 10 batches of AP showed that, the contents of 4 alkaloids in AS (are-
caidine 0. 020% -0. 045% , guvacine 0. 031% 0. 086% , arecoline 0. 194% -0. 346% , and guvacoline 0. 065% -0. 094% ) were gener-
ally higher than those in AP ( arecaidine 0. 10% -0. 032% , guvacine 0. 006% -0.029% arecoline 0. 00% 0. 070% , and guvacoline
0.00% -0.020% ) , and most of the APs had no arecoline and arecaidine at all in fruit peel. The above results indicated that different

alkaloids can be used to distinguish the different medicinal parts of Arera catechu. Arecoline, guvacoline, arecaidine, and guvacine can

be used as the quality control markers of AS, while for AP, only arecaidine and guvacine were needed.

[Key words] Arecae Pericarpium; Arecae Semen; arecoline; arecaidine; guvacoline; guvacine

KEEHBTFC(FELRE), SRS
Arera catechu L. FITIRE K , X FEERERBERE
RMREL,EETHR, AHPR, FBCRE, B K
MR . MR, %w¥, B TRRESP, FAKHEMG
THE, AT RSB WGIT K R, R
FRETEAREMNERE .8 . 6854 K,
FERL TR BRI T KBk e T,

B AR RHE YIRS A, catechu BT 1R B
MF. BEREKVRMERRE, AKER THR, B
ERE BHEHF, TR . HKdE ¥ 48,88
THARIR b RESATK DI, IR AN KB T AR,
BRER, ARG, KPR RIER SR . BiME
H—MERPH ANEREELNKELEZEH,BIFE
TARHEY P —Rh S E YR,

K AR E EX FIZE FRiE R RBBE
STHRE, MG ENBRBRRLOM T, KERENE
FESHRNNOEBEARZhZ—, BRiE(PEZHR)
2015 FRE—FPUE R B R EFFK G, T
TEVERST EER RS S, T RIVR 25 41 A ip (L2
YRR (RBLTF 0.20% ), IEMEYRBES
BENZEIERIRE, nFE S, Fsh koS
A1 SRS, Sk KR B B AR R B
5 ASCRALT 4 FhAE IR L4 IR B 2 B9 HPLC
Tk, FEXt HAE KM B BARRR P ) & Bl AT HER,
AEARR B2 KRR Bz B R B4 O RIB R AE
1 et
1.1 {Y% BT 125D & 1/10 T 8B F R ¥ M
BSA224S-CW # 1/1 TEAF R [ L AR SR
(b)) BRAE ], LC-20A BB BIMAREIE{N( B4
87/ A, 5 LC-20AT BY 75 W 1& 5 8T, SIL-20A
BB ShERE S, SPD-M20 A 7 — AR & R 1) 46 W 25 70
LC Solution &t T¥E3E) , DET-50 %475 5% J7 8EM ML
(RIS TH KB LA BRZ B ) , XMTD-6000 £47K
BER (ALK RLERGRA R A ) , KQ-250DE X%

FREEREES (B ILTEF RS ERARD .
L2 kR %R (AR B A YR
EIRA A, S B061-161022, 4t BF = 98% ; areco-
line, 455 AC) , £ FIRMH (RNBRFBEYRH
AR A, S Q075-170930, 45 =98% ; guvaco-
line, 485 GL) , IR R WAL AR L (B RIFBAEY
Bl AR A, H#HS B-084-170928 , 4l =98% ; are-
caidine hydrochloride-HCl, 455 AD-HCl) , 2 B 2 ##§
KBEBRE (M RFTBEYREFRAR, #ES
Q-047-170929 , 4 £ =98% ; guvacine hydrochloride,
485 GC-HCl) . Mg AN EBAEH. ZIEhEiEa;
HARKA I H 5t i s K B ek,
KEAKIEEZH 10 8L, 82548 7 #. KK
BRAMBARBRERAEBREREHWNEG ARAGR
#it, R BEY, 2P EPERERPHARHAEBRA
R G EENFERHEYIEN A. catechu KRB R
ERTRRE . BB K B ENGHTY, &
FEPERZEREPAT R ERRAT AL E NG
FEAREYIRM A. catechu W) TIRERMF. B %
SHEEERERL,

Rl KEEREBEMEE
Table 1 Sample informations of Arecae Pericarpium and Arecae
Semen

k4 #He i

PN )3 201702001 WEHRFE
201702002 R P
201702003 o B A
201703004 BEER
201703005 BEtRM
201703006 W E B
201703007 BEHa
201704025 B = AR
201704026 ohE =R TR
201704019 RN

B 201710017 ENERAE
201710028 ENE R T T
201710035 ENERAEE
201710008 2 1=
201710012 B
201710015 o1
201710019 Ft]
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2.1 AELKME FHGIEH Welch SCX(4.6 mm x
250 mm,5 pum) , REHAEH ZHE-0. 2% BERR KB R (¥R
k8% pH 3.85 ~3.90)50: 50, W% 0.5 mL-
min "' KR 35 C,#HEE 10 pL, ik K 215 nm,
BA % IR G R K B bR i HPLC A 1,

-

23 4
50 100 150 200 250 300 350 400
B 3
A AN
50 100 150 200 250 300 350 400
c
3
2
| 4
A N
50 100 150 200 250 300 350 400

t/min

A RAXIE;B. MBS C. KM BER; 1. RIBKM(AD);
2. ERIRIKE(GC) ;3. KRABH(AC) 4. XHIRMEBI(GL) .
A1 REXEER KRB HPLC B

Fig.1 HPLC spectra of reference substances, Arecae Peric-

arpium and Arecae Semen

R2 AFMBSHAHETEROER

Table 2 Linearities and ranges of four chemical markers

2.2 HARBFBEOEE BERBRCKE XS
HIHRGE2 S, TE)&40.5 g, ERKRE,
BEEEHTRP  EEMAZIEO. 5% B8 (30:70)
25 mL, &, FRERE, BALIR(TIER 250 W, 5%
40 kHz)30 min, i{¥ , FAWRE/KAY pH 3 ~4 , K E,
AREERMRERE, 125,13 0.22 pm HFLIEE,
ERELIEVR , BD15 .

2.3 XMERKIFBOHE  SIEERBUSBR ., =
AR AR, AR MR IR DAL BR LR | 25 FR AR AR IR DR 2R BR AR X
BREE, MPRERIFES, BRBKE SN
0.261,0.296,0.313,0.311 g-L~' (IR & X BB &
BENEEW, &, HEBRLEAEE®1I ol F
5,25,50,100,250 mL &R , MPBEREEXE,
B5 ERREWRAEH,

2.4 KUXFHEE DFBERR2IBTR
FRERENRAS B S uL EASMBAEGIE
o LARBYRE VAR, AU ALIR, £ HR
WS, HTBEERATREEXRE LE2, GR-%
4B rE—ERBRENSBEERERTHLX
2.5 BEERAE BFE—-GHEREAEBRER, %
2.1 T %A ELHARE 6 IR, 5 FIRMBNE . £ 5
BB AR R BER BR 2 | 3= B AR MR B Eh AR Eh 0 T
89 RSD 4 %1% 1.5% ,1.6%, 0.35% ,0.20% ,

RIUGEHEEE R T,

RS EAFE r RUEHE g L'
EMRBEL R (AD) Y=19315.54X -12 715. 94 1. 000 0.001 2 ~0.313
PRk i Eh Btk (GC) Y =26 477.75X -61 413.72 0.999 6 0.001 2 ~0.311
R (AC) Y =322 239.45 -190. 30 0.999 9 0.001 0 ~0. 261
ZFPIRMM (GL) Y =29 501. 86X -2 904. 90 0.999 9 0.001 1 ~0.296

26 REHAER BRE-HXEEKHE
(201702003 ) R AZABHE % (201710017) , 5351 F 4 &
£)5600,2,4,6,8,10,12,24 h ## % 2.1 T &
EARAE , G5 RN B o VR 4 A S T AR
RSD 4} %17 0.43% ,0.92% ,0.44% ,0. 52% , K 1%
FEGR VAW 4 Fb 4> 4 T AR RSD 43514 0.70% ,
0.43% ,1.0%,1.3% , MW 24 h ;9 X 5B B
EYEREF .
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27 EE#HEE BRA-HXBEEES
(201702003 ) RAZARSRE S (201710017) 25 0.5 g, % 6
7 FEERE, 1 2.2 T EH&HHX R, &%
21T EERANE, &RKEEERBERT 4
FiR 5% B L RSD 43514 0.75% ,0.65% ,2.0% ,
0.60% o HRBHE S P 4 Fp L W& E A RSD 43
K 1.7%,1.6%,2.0% ,0.81% , KHALRESR
HRE,
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2.8 EEMRRAE SRR HEMSER
KIE B BARRZG AR (i 2 B ) 29 0.25 g, 158
WE, BETREHVRP , 23 IA—E & 8xt B &
WL 2.2 T kbl & AU R IER, e & B
HHE &SRR B, 57— R KR B P
B 25 AR AR AR BRI B EE BR | 2 F AR KRR

R3 ARG H RN RIAE(n=9)

Table 3 The recovery tests of four constituents (n=9)

Bk 4 Fh B 43 B 0 B (B Wi 3R 24 fH 7E 96.83% ~
102. 7% ,RSD ¥J/NF 2. 0% , iEAFH IR0 . &£ F
ARABIR ARAPR B EL R L | 2 FARMBIR AL AR 2L 4 b
53 B B B R {8 7E 96. 41% ~ 103.9% ,RSD
BNF2.0%, RAZFEWERE R, &R
3,

#E 5 WHR s e/ mg AR/ mg MESE/mg  EWER%  HE/%  RSD/%
KEE  RBRELR 0.2525 0.073 2 0.059 5 0.1324 99. 45 101.1 1.4
£ (AD-HCI) 0.250 0 0.073 5 0.059 5 0.133 1 101.9
0.2599 0.075 4 0.059 5 0.136 1 102. 1
0.250 2 0.073 6 0.0718 0.144 7 100. 4 99. 38 1.1
0.250 4 0.073 6 0.071 8 0.144 0 99. 36
0.250 1 0.073 5 0.071 8 0.143 1 98. 35
0.2579 0.075 8 0.0855 0.1613 101.1 101.0 1.2
0.2516 0.073 0 0.0855 0.160 3 102. 1
0.2590 0.075 1 0.0855 0.160 3 99. 66
= PR K M 0.252 5 0.1010 0.087 0 0.187 4 99. 35 99.70 1.3
Eh&eER (GC-HA) 0.2500 0.100 0 0.087 0 0.1858 98. 61
0.2599 0.104 0 0.087 0 0.1919 101.1
0.2503 0.100 1 0.1050 0.201 8 96. 88 98. 59 1.5
0.2500 0.1000 0.1050 0.204 1 99.15
0.2501 0.1000 0.1050 0.204 8 99.75
0.2579 0.103 2 0.1260 0.2309 101. 4 101.7 0.83
0.2516 0.101 6 0.126 0 0.2299 102. 6
0.2590 0.104 6 0.1260 0.230 8 101.0
IR (AC) 0.2525 0.189 4 0.1515 0.337 5 97.77 97.43 0.54
0.2500 0.188 5 0.1515 0.3355 97. 69
0.2599 0.1959 0.1515 0.341 6 96. 83
0.250 4 0.188 8 0.1830 0.3717 100. 5 100. 4 0.37
0.250 2 0.188 7 0.1830 0.370 6 100. 0
0.250 8 0.188 1 0.1830 0.372 4 100.7
0.257 9 0.193 4 0.2195 0.4127 99.91 101.5 1.4
0.251 6 0.189 7 0.2195 0.413 2 102.3
0.259 0 0.194 3 0.2195 0.419 1 102. 4
= PR R 0.2525 0.061 6 0.049 5 0.1113 102.4 102.0 0.74
(GL) 0.2500 0.060 0 0.049 5 0.1107 102.5
0.259 9 0.062 4 0.049 5 0.1124 101. 2
0.2502 0.060 0 0.065 0 0.125 4 100. 6 100. 2 0.98
0.250 8 0.060 2 0.065 0 0.124 6 99.13
0.250 1 0.060 0 0.065 0 0.1257 101.0
0.2579 0.062 9 0.0855 0.149 7 102.7 100. 4 2.0
0.2516 0. 060 4 0.0855 0.1450 98.99
0.2590 0.062 2 0.0855 0.147 4 99. 67
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g3
24t 5% WHEE/g H&E/mg AR/ mg WEER/mg  PIWER%  WE/%  RSD/%
R RS R 2h B 0.2523 0.1413 0.1110 0.2521 99.79 102.0 1.9
#: (AD-HCD) 0.2499 0.140 9 0.1110 0.254 8 103.5
0.256 0 0.143 4 0.1110 0.257 4 102.7
0.250 0 0.1400 0.1470 0.284 5 98.32 97.12 1.1
0.2501 0.140 1 0.1470 0.2818 96. 41
0.2503 0.140 2 0.1470 0.2822 96. 64
0.2511 0.1416 0.174 0 0.3154 100. 4 100.5 0.12
0.2539 0.1422 0.174 0 0.3173 100.7
0.2533 0.142 8 0.174 0 0.316 8 100. 5
EZPRBKE 0.2523 0.260 9 0.2195 0.481 4 100.9 102.2 1.5
#h#MEh (GC-Ha) 0.2499 0.257 4 0.2195 0.485 4 103.9
0.256 0 0.264 7 0.2195 0.487 2 101. 8
0.250 3 0.258 8 0.276 0 0.536 7 101. 1 101.8 0.82
0.2501 0.258 6 0.276 0 0.5410 102.7
0.250 2 0.258 7 0.276 0 0.5379 101.5
0.2511 0.2596 0.3400 0.5953 99. 02 99.75 1.50
0.2539 0.262 5 0.3400 0. 606 5 101. 5
0.2533 0.2619 0.3400 0.596 7 98.76
B (AC) 0.2523 0.853 8 0.6855 1.546 0 101.1 101.2 1.4
0.249 9 0.8457 0.6855 1.528 7 99.78
0.256 0 0.865 3 0.685 5 1.568 4 102.6
0.250 4 0.846 4 0.864 0 1.720 3 10" 2 101. 6 1.2
0.2500 0.8450 0.864 0 1.7143 100.6
0.250 1 0.8453 0.864 0 1.734 6 102.9
0.2511 0.849 7 1.0200 1.852 8 98. 44 99.53 1.6
0.2539 0.858 2 1.0200 1.865 8 98.79
0.2533 0.856 2 1.0200 1.890 0 101. 4
EHRERBR 0.2523 0.2220 0.1925 0.416 9 101.3 102. 1 L5
(GL) 0.2499 0.2209 0.1925 0.4198 103.9
0.256 0 0.2253 0.1925 0.4201 101.2
0.250 4 0.220 4 0.2230 0.4470 101.6 102. 4 0.61
0.2500 0.2200 0.2230 0.4493 102.8
0.250 1 0.2201 0.2230 0.448 9 102. 6
0.2511 0.2210 0.2850 0.5133 102.6 101.4 1.3
0.2539 0.223 4 0.2850 0.5129 101.6
0.2533 0.2239 0.2850 0.507 9 100.0
2.9 EGAEFRWE BREMKKBELRES  BEERS
AMBR F22HTHEHEMARBR. 5 3 WHig
RT3 A, B21IHATRERFAFEME,7T 3.1 LSRRI ENERE HEBRENIRK

HEMR IO KREEFIFHEYBETER
F4,
RSP E YR & B T R,
MBS 5370 R VF , BB LARARR IS 0 I , AR
Cp - UaRERN B2 8¢ ey E I ¥ S
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HEH S R 2K B SR 4 FAE YR & B BT

R4 ARSI EEAUELER(n=3)

Table 4 Contents of four markers in 17 batches of samples(n =3) mg-g
2t #Hs R H(AD) ZHIRMKE(GC) R (AC) ZFPIRHH(GL)
KK 201702001 0.320 0. 080 ND ND

201702002 0. 280 0.170 0.030 ND
201702003 0.195 0.293 0. 696 0.223
201702004 0.112 0.070 ND ND
201702005 0. 160 0. 080 ND ND
201702006 0.128 0.076 ND ND
201702007 0. 130 0.070 ND ND
201704019 0.135 0.223 0.033 ND
201704025 0. 100 0.070 ND ND
201704026 0.128 0. 065 ND ND

333 4 201710017 0.42 0.77 3.46 0. 89
201710028 0.27 0. 81 2.92 0.88
201710035 0.32 10.86 2.08 0.73
201710008 0.43 0.67 2.57 0.93
201710012 0.20 0.31 1.94 0. 65
201710015 0.45 0.59 2.49 0.94
201710019 0.35 0.56 2.88 . 0.94

I ND. RAS S BERIRIR = ARRR R EL R L /1. 258 3555 B ARMBIRH, = £ PARMBIK B L AR L /1. 285 9,

3.2 GIEKRHNEE SSREXRERMN QIS
Tk, B2 3 fpfaitktt (Welch XB-SCX, Mercury
SCX, Thermo-BioBasic SCX ) Xt & 1% M a4 B 0 B 15
o, 85 F BN Welch XB-SCX i Hapi K, KLk
Fia, BB ST RS B ERR, ik
BZEEN B,

LR RALIE-BRAGIEIRSIME, 5 5EE
T 90:10,73: 27,70: 30,55: 45,50: 50 {4 L BIXd 5,5
WEMETE AR, SR BN LLBIh Z0E-0. 2% BEBR K
TAK 50: 50 BHIETE R

BT pH B FREEREHEK, WEET
WA pH % 3.52,4.33,5.39,6. 22 BT K
SRS, RN 3. 52 ~4. 28 BHECHF, Ak Rk, B
W€ pH 7£ 3.85 ~3.90 B R B #F, EMikEZ
FE-0. 1% BB (MR Z /K #5 pH 3. 85 ~3.90)50: 50
iR,

Srimany A %) 3% B§ ESI-MS & DESI-MS # A&
43 B HARAR R IR SRR AR R b Bz B Fp T R4 08
SBEHT TIEER, A BEE SRR R, #h
4 AR S BZETE/D, ZE2 BT, #E
P EHRBEB. ZERBERET RARMK KB
B REES BRI R B W R E , Rt R B T ET
AR B KRB B B9 SR B 1) g S8 R 7E I BT

F R o E 24 8 B HIXS K K R R R 8

FEAERE S T, SRR e & 80 IR BRI A9
W, REESERRAM KRR, AR UK
STERSA BRI AE K0 A e R LR, DA R B 25 44
HRBEH T EEX 4 MAEYBETEN S8K
4 ERUEERBUSENECWE W T AR 4
MAEYBABAET 0.4% , 5 2015 IR h &
BIMEAREM LR T T — %, T AR B2 42 A5 A
WK & AR, 0. B BAET 0.2% , 37
HEERINENZE B, XX o RIRE) 2 1254,
NEERMHEFBMRBAZER . FRELK 4 FE
YRR RER Tk, EREE, RENY, ERE
RLCTRTEE2 MAMMGERRNS, AR KK
B HRMBZGBF B FL 50 ) 25 18 4 TR B 4 A AR A
ARG TREKE

[ 8% 30Wk)
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