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[ Abstract | Objective; Total phenolics, total flavonoids, polysaccharide, arecoline, arecaidine and
guvacine were selected as target compositions, and meanwhile, ultraviolet spectrophotometry and ultra-performance
liquid chromatography-diode array detector ( UPLC-PDA) were used and combined with the changes of appearance
traits and moisture content to investigate the effects of different storage environments and packaging materials on the

quality of Arecae Semen. Method: The methods including folin-phenol method, aluminum trichloride coloring
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method and phenol-sulfuric acid method were adopted, and the contents of total phenolics, total flavonoids and
polysaccharides were detected with a wavelength of 775, 510, 489 nm, respectively. The samples were extracted
by ultrasonic approach with trichloromethane-methanol (4 : 1) as extracted solvent. Then, the analysis was
performed on a BEH HILIC column (2.1 mm x 100 mm, 2.7 wum) with acetonitrile-10 mmol - L~' ammonium
acetate solution as the mobile phase for gradient elution. Finally, the contents of three alkaloids in Arecae Semen
were determined at 215 nm by the established UPLC-PDA method. Result: After storage for 1 year under different
storage conditions and packaging materials, areca appearance color was deepened, moisture content was increased ,
and the contents of total phenolics, total flavonoids, polysaccharide and alkaloids were reduced with the increase of
storage time. In addition, their contents were significantly affected by high temperature and high humidity (P <
0.01), normal temperature and humidity (P <0.01) and packaging materials of woven bags (P <0.01) and
kraft paper (P <0.01), while low temperature and humidity (P <0.05) and self-sealed bags (P <0.05) showed

little effect on the content of target compositions. Conclusion: Arecae Semen is recommended to be stored in self-

sealed bags under low temperature and low humidity conditions for longer storage time and quality.
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Fig. 1 Change of appearance of Arecae Semen ( S11) before and
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after storage
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Fig. 2 UV spectra of catechins (A) ,rutin (B) ,glucose (C) and total phenolics (D) ,total flavonoids (E) polysaccharides (F) in S11
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F1 TEUHEBIEB SERESENSENE

Table 1 Content of total phenolics, total flavonoids and

polysaccharides in 11 batches of Semen Arecae %
' SR S HETR Z W
S1 8.34 16. 46 0. 196
S2 8. 81 21.89 0.194
S3 8.95 22.37 0.193
S4 8.59 18.85 0.403
S5 10.78 25.94 0.718
S6 7.41 15.76 0. 545
S7 9.15 19.93 0.359
S8 8.69 20. 15 0.506
S9 8. 88 21.15 0.379
S10 9.75 22.35 0. 700
SI1 8.79 21.99 0. 657

ZES R (P <0.05) HHLAERUAT, 3 JEL 70 & &
TN TR) F) i 78 B0 558 116 258 6 ek P I 1 4R, 5 i 8
WAV, 5 ok I IR 2 O e il v 0 > % T IR > IR
IR, A B 4K > i U > A B

R2 TEABEAENEEMBTERFSH . AWM. SHENSE

Table 2 Contents of polyphenols, total flavonoids and

polysaccharides in Semen Arecae under different storage

environments and packaging materials %
95 ﬁ%@ﬁ;gijr EqU S B E2
Cl o Tk 1 6.612% 13.296% 0.193%
2 AR AR 1 6.776" 14.590" 0.338"
C3 B E 6.718% 13.587% 0.246%
C4 EE-EN 6.716" 17. 819" 0.425"
Cs ET R 5.594% 16. 602% 0.297%
C6 4 Je 4R 5. 149 12. 1277 0. 154

TE: 5 S1LAHEEY P <0.05;15 SIL ALY P <0.01(6 ).

2.4 AEWHER I
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0.8% . H WM. HIMXK%E RSD ¥ <1.0%, 3£ W]

UPLC of blank solvent ( A), mixed reference substance



23 B4 19 )
2017 4£ 10 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23, No. 19
Oct. ,2017

®3 EMPIMEYHAEEAFEEAMETEREIUR. ESMR

Table 3 Regression equation, linear range, limit of detection and limit of quantification and of three alkaloids in Semen Arecae

% LT R r LA g A6 U PR/ g FE PR/ g
arl Y =30 219X +80 088 0.999 8 0. 000 58 ~0.587 0. 000 14 0. 000 58
guc Y =19 643X +24 754 0.999 7 0. 000 75 ~0. 191 0. 000 20 0. 000 75
ard Y =17 634X +2 883.7 0.999 9 0. 000 64 ~0.082 0.000 16 0. 000 64
v BE e 3 y - A EL > N =l My
AR B A YR B AR 75 5 S UL A R, o3 S LA 3 i i T ER B A 3

2.4.6 HEMWMEEERE IR AR
b6 13, 4% 2. 4. 3 WU Jy ¥ A7 A bl dn v R,
R A G, arl, gue Al ard (402 5T 5 73 8053 Ji1)
#75.009,0.373,0.224 mg-g ' ,RSD 435k 1.2% ,
0.8% M 1.3% ,¥] <2.0% , F W ik AP RIT,
JRUI) — oy B3 v W o il e 0,2,4,8, 16,32,
48 h HEAE, 10 % 0 T AR, 25 4% A K v AR E
arl,guc F ard W& AL RSD 43 5K 1.2% ,2. 0% #
2.0% 34 <2.5% , F LG B R E T R4 .
2.4.7 PR T R RN 2 A A R
250.25 g, W R, KB MA 3 DK (80%,
100% F1 120% ) (1R & % B8 it i85 W, 51> 7K PP AT
45 3 Oy, FEREIE , TH S 2y i S5 R IL3K 4,
FWZ R R
R4 ESHIHMEYHHMERB R (x,0=3)

Table 4 Recovery of three alkaloids in Semen Arecae (n =3)

%y JINAH/mg [k %/ % RSD/%
arl 1.00 94. 46 1.9
1.25 96.41 1.2
1.50 98. 12 1.5
guc 0.07 94.62 2.2
0.09 95.25 1.7
0.11 96.96 2.2
ard 0.04 93.50 1.5
0.06 94.22 2.1
0.07 96.48 1.8

2.4.8 FEANVINGE  HU L1 HEAS [R5 A 55 A A0 2% B
BETF BB 25 4 8 K 0.5 o, K% FRE , 4% 2. 4.3 T
T 5k ) A A VA L TE 2. 4.2 T (6 3% Sk R
FEST BT, 11 HE T 85 A A0 26 B e 25 SR L3R 5. DU
SL1 ff S AL S 2530 iy S BN B B R B R AN
[ i 9 B 355 151 262 b el ok A A R B B B R L SR
SPSS 20. 0 Ge 143 B #11F XF 7 3 Fif i 6 3 58 A1 3 Fif
A 2B AT A 7 AT T A B Y S AT AR R
J5 250 BT, 43 ) LAAEE A B L A AR VR B AN 2 R A A

Tl 2B b Ak Ay 2 ) A8 ik 45 2R DL 3R 6, i A 35
A2 F R X R AR b R A ) B B B W R
(P <0.05),3 Fh A Yy o i 7 o 2 9 20, & el /> A
JEE Ay v T T > H TR R > IR AR, R AT > G
2% > A4S,

x5 WENHREBPHIMEYHRESH

Table 5 Contents of three alkaloids in 11 batches of Semen Arecae

mgeg~!

i 5 arl guc ard B

S1 3.453 8 0.150 1 0.133 2 3.737 1
S2 4.440 7 0.146 1 0.082 1 4.668 9
S3 3.942 1 0.138 5 0.0553 4.1359
S4 4.588 7 0.234 5 0.182 8 5.006 0
S5 4.576 2 0.3156 0.3111 5.202 9
S6 4.592 6 0.102 7 0.028 0 4.723 3
S7 3.3555 0.771 5 0.169 8 4.296 8
S8 5.148 9 0.815 6 0.3325 6.297 0
S9 2.370 2 0.108 9 0.085 1 2.564 2
S10 3.262 9 0.113 8 0.082 6 3.459 3
S11 5.1329 0.453 5 0.2357 5.822 1

F6 TEMBEAEMEEMBTERS I HENBHRESN

Table 6 Contents of three alkaloids in Semen Arecae under

different storage environments and packaging materials mg-g !
. fif R I
95 R arl guc ard Sy
/LR R °
Cl BEMIE®  1.6104% 0.078 6% 0.0239” 1.7129

C2  fIIRAGE 3.1634" 0.1932" 0.156 2" 3.5182

C3  EIRER 1.847 9% 0.159 6) 0.023 3 2.0308

C4  HEE 2.858 0 0.208 5" 0.023 6% 3.090 1
C5  fmsids 2.012 02 0.1513% 0.0812" 2.2445
C6 R4t 1.970 2% 0.082 1) 0.071 1 2.123 4

3 #i5itie

301 RS A 2 OHE Y 4R R R A SR R

B ARBFIE LA T0% 20T g 45 HOA ), SR A H 1]

L B IO AR Rp L B RN BRI, AR IO R A
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FUHT, X A0 v Z2 0 A B S e b o LAAEBIF 5 R
K SEWETLIE SE B W, SR T A AR v 35 A7 A 5
TR BB AR R LT B IR A
5 XRS5 BEAGL DN T P S B I A
T £ MR U AR — A B, AR AT Sl R e ) 2
W) 2 3 PR A £ 0 3R B T 40, AR T X B AE —
TS b3 T 22 Bl B 4 2K, AELB DR T AR B P AT
B AN 25 X8 25 A TR T 35 1R DA M LA™ A B2 i

3.2 EWBAREUR AL O EOK-2 B, =
H e -HT B (40 1), W, R 7R - A (12 100) , S5 A -
CTROMR (1 + 1) S5 3 R R 22 2] T A2 W il 4 42
B, ARSI 56 T AN [ ¥ R S O I 0 A o 3 Al
APy P ORI 2 L3 7, % B 5E 4

ULIE 4, B R BL (K + =S H B 40 mL) - i
(71 2) $EMORCR e de, LG B #5607 ¥ 2 AR S 4@

7‘5‘7%0

xR7T EYHEHARRERIZ
Table 7 Different extraction processes of alkaloids
J5 i g P2 PR3 P4 SCHR
I &JK2 mL+ 220 mL A 30 min L CBEVEVR 2 WL R RIEEE T R T ES [16]
10 mL, & J7- 0 W 0% % WLERZE 10 mL
2 (&K 1 mL + =% F %t #7530 min WO kAT, U 20 mL ORI M EEE [17]
40 mL)-HI i (4 : 1), & iH W, EAZE 10 mL
30 min
3 (Z K 1.5 mL + %A EE 74 30 min RO PRE L TR BUE MR T RN T EES (18]
25 mL)-ZBR LM (1:1) (FK FIAME R TR (73 i WL ERE 10 mL
FE ) U8, B 25 mL)
4 A2 20 mL-HTEE (1:100) 7 30 min WOV B e O, TR BUR [19-20]
(PR Bt ) TR R 0 R H b (5 i 3 ad -
U8 BB 25 mL)
7 30 min WOV FRE A, TR IO -
5 20 mL BEE(RRERE) FUAb R R E R (F L3 [21]
U8, BB 25 mL)
6 BRIREEZE MR 3 mL + Z/E 5 20 min, I EVE W R SR SR N 30,20 mL & RIRET, N 50% £ 10 mL [13]
50 mL, & 30 min A L mL B RO WM AR BERAS 10 min, I EEWR, A BB
-3l I LW
A 20 min, U B WE AR 4NN 30,20 mL & fRIEFET, N 50% L) 10 mL [22]

K 1 mL + Z ik 50 mL,

MW 30 mi WA 1 mL B R R 2

J L

BEH A 10 min, BUEWEW, & EH
I B R

4 AREBRFRBUGEI EYHESEH N

Fig. 4 Effects of different solvent extraction methods on content of alkaloids
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Dy WK Z8 A5, BT LA 7 4 B0 A LG T [l 3 vk B

.62 -

A TR P AR B SRR R
88T BK-CBERTH B 2 M 3R], e B I B 2K




523 F5 19
2017 4£ 10 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23, No. 19
Oct. ,2017

K BN HPLC 2% g /b, R AR BT 52 &
P, 4 P R O Ak 2 B AR SR A 7 . AR A
WO S T = A e =AU B R B IR A
YA ) BB A0 B TR A1 T 22 K 0 A L L R BOROR
B o PRI, = - R B U R T T AR R
PRI, ARSI IE T 7
3.3 fHECRBIXTREM S SRR T, 2
T 23 0% 3801 720 Ao A A0 A W i, e AR, T L g
T 0 ST R T R S T Sy B
1 2E KB SR o AR A, U HOR AR R FEAE 75 %
AE 2508 80 55 K B A v I SRk e R T 2R
5y T . RRUR AR R AR BRI R U A 5 4 K
R R DR O O S A FRBE (40 °C, BRI
90% ) Al % A TR HBAE R . H IR W B A R X
TR E AR, AL R AR 2 R K b H T
WL, & TN T IR AR 2B K R B
FE IR L W AT RN, R MG T,
R ) B L A i T ) A BRI SR X
WM 2L 23 ) EL AR B i o HE — B F S . BRI, 2 B0
Fe AR v 7E AR 5 8 7 TG, BT 5% R B U A ) T A
g A 7 AR R A I R 88 R AL AT AR K 4 9 O
S UBTE— 5 FRBE b AT 00 B i S R A RS
FHPHEEM T 10 ~ 15 C, A8 EL T 65% ~
70% W, AT L A R KUY s A, X ik
a9 oy S WRREE <90% |, EEAR T 25 °C [k
SAFTF BB MR 5 B P . BT L 1E AR R
PREE R, fi Fi 1 ) 48 T O Mk A MR 25 47
304 ALREMEREX AR AR R AR 2 bR A
TR SRR R o /a8 A 3 OIS i1 /R R ]
G R H B A U AR, LS B
SR AR LR AT T AR TR S 32 s KR B A
Y U B R TR (S 2 6 2 A AR A 4R S5 W, B
SRS R A A A e 9 i
YRR R B2 35 e, SO 0 B A
BMPBGE T 0 A BB A2 AT Ze s
SRR, O H R R I, S BN K
B R TR, 2 PR R
DAL, S ISR B A 2 T, AT 2 Ik 2 6 vk 4
HH 25 48 PG 2 AR, A A A o R v B B G
XU SR R 27 A AR A7 7 12 o6 A 4 T 1 S
B 7 B AR IO R MR ISR 7 T, 0 A 5
PR LR Cog 5T HEA S

53 A KR SCHR R T, 256 906 TR AR R AR A
S B 25 b1 P 9 A B i . WLEE R R G R

S5 RIS B T it R ) A AR 24 B, F 5 A B L5
Tt 2 AR AR AR o 4% B Pk 4 o0 i A i
BEMBAE S 25 B T rh 2y, B 2 31 )2 G

A S R I 58 A0 53 06 L BE 1 Fl UPLC-PDA 542 1 5%

B b S By | T 22 R A ) e R A R B B A

£ A RE XA A BT R A A2 Ak o TE A RO AR S

k2 0 2 5 W A R 2H O3 5 B A SCBE I R iR

v P 1B I DS AN ) T A AR ) G AP IR IR R B

S5 v il P B E L 3 S R Y . S e [RII f

AR MM BT B A S, A R AR g 448 2 Fh

FLARRRHE BAE 22, 5 WO, T A BHAR S 2 0l

AR AR . PRI, O] AR A R A i

JECE AR AR I BRI v, 7 6 e i e v R AR A

T B A i R R B, ) P — 8 P RS I A A i

PR e (5 1 A AR WAL IR AR R (S A

R AGE N R ARD A A Ao AR v R R K R RE R, LURIE

A ) S5 A A 22 A
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