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Study on optimal conditions for extracting alkaloids from areca catechu

based on multistage cross flow extraction
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Abstract; In order to optimize the extraction process of alkaloids from
areca catechu, the alkaloids was extracted by varied extraction sol-
vent systems from areca catechu shell and the optimal extraction sol-
vent was explored. According to the theoretical formula of multistage
cross flow extraction, solid to liquid ratio and extractive grades was
designed. Based on the results of single-factor test, the effect of ex-
traction temperature, extraction time, pH value on extraction rate
were conducted by orthogonal test of interaction. The result showed
that the extraction rate of alkaloids was 7. 241 7 mg/g under the opti-
mal conditions: taking water as the solvent, solid to liquid ratio 1 :

20(m : V), extraction temperature 60 ‘C, extraction time 100 min;
pH value, 2, extraction times 2.

Keywords : areca catechu; alkaloids; Multistage cross flow extraction;

process optimization
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Table 1 Grades of Multistage cross flow extraction
B (n 2 V) a  a n(HIS{E) n(SEFRED
1:10 1 2 3.10 3
1:20 3 4 2.00 2
1:30 5 6 1.61 2

A LT S SR F R RS H 8. i AR
W 1:20Gm 0 V) BB N 2,
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(1) 32 BT B] Xof 25 9y 6 35 H0C 3 19 32 0 < DA K AR Oy 32 UV
FERELE 10 20Gn 2 V) SRICFTIR [ 5 SR IR Sl 60 °C
2% A [ 35 B 7] (40, 60,80, 100, 120 min) X 45 6 4= 41 54
PRI L

(2) $2 IO X 2E W 4 H00 32 1 2 0 < D) K AR Oy 38 UV
FUERE LE 10 20 G 2 V), $RERUPT K, [ 2 HOEE A S
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Yo 48 BRI S

(3) $RIUE ) pH B X5 A= ¥ 80 52 B3 1 52 Wi« LUK A
PBOAE BRI 10 20Gn 2 V) BRI IR o [ S 2 B E]
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6,8 10) X A5 A A= 47 Ak $E B3 14 22 i)
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pH 5.0 B2 — 52 61 2% V00 A 0T 8 25, A9 0 BRIk 2
0.05 mg/mL. K% W WX IS W 1. 0. 1.5, 2. 0,2. 5,
3.0 mL, A5 B F a4 1030 1 s R 2 OB
DIAE MR ORIt X O B AL AR, WROG BE Y Dy 9\ A b A A o i 2 I
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AT FE y=2.603 8x—0. 029 4,R*=0. 999 7,3 W]
MEMP A W B AE 0. 052 ~0. 156 mg Ju B N B A R & /Y& 1%

y=2.603 8x-0.029 4
R*=0.999 7

LA
Absortbance
=)
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L L L L
0.078 0.104 0.130 0.156
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Mass/mg

0.0 !
0.026  0.052

A1 R BRARBAT R XK
The standard curve of areoline hydro bromide
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Table 2 Effect of solvent type on the extraction

rate of alkaloids
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Table 3 Effect of solvent type and concentration on the

extraction rate of alkaloids
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Table 4 Effect of extraction time on the extraction

rate of alkaloids
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Table 5 Effect of extraction temperture on the

extraction rate of alkaloids
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Table 2 Orthogonal array design matrix and experimental results
b3 ARE/C  BItE/min  AXB C pH fii AXC BXC  AXBXC #Z/(mg-g ")
1 1 1 1 1 1 1 1 6.796 2
2 1 1 1 2 2 2 2 6.734 8
3 1 2 2 1 1 2 2 6.942 2
4 1 2 2 2 2 1 1 7.011 3
) 2 1 2 1 2 1 2 7.1111
6 2 1 2 2 1 2 1 7.072 7
7 2 2 1 1 2 2 1 7.2417
8 2 2 1 2 1 1 2 7.172 6
7777777 b 13.7422  13.8574  13.9727 14,0149 13.9611 14.0149 140303

ko 14.299 1 14.183 9 14.068 7 14.026 4 14.080 2 14.026 4 14.011 1

R 0.556 9 0.326 4 0.096 0 0.011 5 0.119 1 0.0115 0.019 2
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Table 3 Collocation of factor A, C and levels
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