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1. Temperature controller

2. Temperature probe

3. Ultrasonic wave generator

4. Ultrasonic wave converter

5. Mixture of Artemisia annual
L. powder and ionic liquid

6. Water bath
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Fig.1 Schematic diagram of experimental apparatus
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Table 1 The mixing effect of Artemisia annua L. powder in ionic liquid system with different volume ratios of [emim]Br to water

[\?vr:tlenr]](?p; Mixing phenomenon
11 Artemisia annual L. powder stayed at the surface of liquid phase and did not infiltrate into liquid phase.
1:2 Artemisia annual L. powder was partially mixed in liquid phase, and the coagulating phenomenon of powder particles was obvious.
1:3 Artemisia annual L. powder infiltrated into liquid phase, but was not well dispersed, the coagulating phenomenon of powder particles was obvious.
1:4 Artemisia annual L. powder was completely mixed in liquid phase and well dispersed, the coagulating phenomenon of powder particles was vanished.
1:5 Artemisia annual L. powder was well dispersed in liquid phase, the powder particles settled down, powder particles did not coagulate.

2.5.2 [EOBAH A S

634 il Diamonsil Cig #1(250 mmx4.6 mm, 5
um), A A =R [(25+1)°C], FshAHA HEE-0.01 mol/L
R AN /1 12 22 1P (60:40, pH=5.9), ¥tk 0.5 mL/min,
Ky K 260 nm, #EAER 20 pL.

3 ERS544

31 ERAEE

F A ik 200 mL X 2 g 3576 H #3440 H ,0.38 mm)
TR ICHEHN 8 h. FEHUBHE R 2 A hEk 5 , T SRy
fi#, MR E FREUE N 4.49 mg/g, LALAEN R
AL B RS =
3.2 EXW

KH Lis(8) ISRV A RIS AT F IO R
PEHSZG, RS IR 2% 40 ) R B P R R) L B A T
A PRGBS oy s G (A B ) /) st T R ] L

W3 2, IEAZSIRE, F R 3.

X IEAE SI AT HA 4> M R 22 03B, 4 R
A L B2, MR R A B, S Pt
TR Z LS. W B AP e I L2454
A3B4CaD,E,. I 7 25 43 B T LU A2 5 I 2 1 A4 AR
PP v 2SR IR 1 3 T A R[] B >R N () >4
HRL > P T > | 3 L
3.3 BARXW

W LG R R A S IR R SRS EN
R BRI NEW 0T AT DU i LR, SR
M ERBZ, FRAHERR, DL ZIE RIS
[l L. 25T m MR S A, SR L, AR
FZRHIERALL S B4CyDoE,, BRI 5L 45 B pd 2
Fin. I EE A 10~50 mL/g B B i 2 S HOR 4 i
i, VR LA 50~70 mL/g B BE SRR BRI N 2%,
NS N PR A 8 2% 18, I T 2 50 mL/g e BEAL.

%2 EXKWERMAE
Table 2 Factors and levels of orthogonal experiments L¢(4°) of artemisinin extraction in [emim]Br—water system

Level Extraction time, A (min) Ultrasonic wave power, B (W) Water-bath temperature, C (°'C) Duty ratio, D (s/s)  Liquid/solid, E (mL/g)
1 10 400 20 1.5/0.5 10
2 20 600 30 1.6/0.4 30
3 30 800 40 1.7/0.3 50
4 40 1000 50 1.8/0.2 70
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Table 3 Extraction rate of artemisinin in [emim]Br—water system

No. A B C D E Extraction rate (%)
1 1 1 1 1 1 32.56
2 1 2 2 2 2 62.53
3 1 3 3 3 3 64.86
4 1 4 4 4 4 97.99
5 2 1 2 3 4 97.96
6 2 2 1 4 3 83.52
7 2 3 4 1 2 71.08
8 2 4 3 2 1 41.64
9 3 1 3 4 2 72.20
10 3 2 4 3 1 44.63
11 3 3 1 2 4 97.28
12 3 4 2 1 3 90.22
13 4 1 4 2 3 87.14
14 4 2 3 1 4 93.84
15 4 3 2 4 1 33.56
16 4 4 1 3 2 62.25
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Fig.3 Influence of extraction time on the extraction rate
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Fig.5 Influence of ultrasonic wave power on the extraction rate
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Fig.7 Influence of Artemisia annual L. granularity on the
extraction rate of artemisinin
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Fig.6 Influence of duty ratio on the extraction rate
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Extraction of Artemisinin from Artemisia annual L. with 1-Ethyl-3-methylimidazolium
Bromide Enhanced by Ultrasonic Wave

XIA Yu-jie?, ZENG Jian-li*?, ZHAO Bing!

(1. State Key Lab. Biochem. Eng., Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Extraction of artemisinin from Artemisia annual L. using ionic liquid [emim]Br (1-ethyl-3-methylimidazolium bromide)-
water system enhanced by ultrasonic wave was investigated. Through orthogonal and single factor experiments, the results showed that
the sequence of notability of artemisinin extraction factors was: liquid-to-solid ratio > extraction time > extraction temperature >
ultrasonic wave power > duty ratio. Comprehensively considering single factor experiments and production cost, the optimum extraction
conditions were obtained as Artemisia annual L. granularity at 0.38 mm, liquid-to-solid ratio 50 mL/g, extraction time 30 min, extraction
temperature 20 °C, ultrasonic wave power 600 W and duty ratio 1.6 s/0.4 s. Under the above conditions, the extraction amount of
artemisinin was 4.37 mg/g and the extraction rate 97%.

Key words: artemisinin; Artemisia annual L.; 1-ethyl-3-methylimidazolium bromide; ultrasonic wave enhanced extraction



