TEMR—BEFRIEFPHIRE

2026 4 2 B }_,;g/&%

JOURNAL OF ENGINEERING STUDIES http://jes.ucas.ac.cn E R TR
I*Eif‘gl'ﬁ'—ﬁ *ﬁ* CrossMark

& click for updates

DOI: 10.3724/j.issn.1674-4969.20240130
CSTR: 32282.14.JES.20240130

SenicMTBRERTE

e e R i AN S

LR ERREE GO RE TR AT, & PR AR AL T s %, kRt 100190
2. IR TR =, A 450000
3. TR RS REIRRLE SEARSERL, KM 450001

WE: FEXRBETERNBRAALY, NELETREETIVEFFEINERTY, AHFRR (NEL
EFHEFEEARRER Mol CREERERASE) A LB, AXZEZRTAFREFERZRT A,
BANTEHRENHRE, SHETIVEFFERN I, HENMRT A (BIERCO,. B TME. 2 FEEMH
). TEAH (BEEt. BFEERA. RE-FA—KLITE %, o TE2ITEHE S AHRET
FEAAFTEFZENABFEIEHNHE, FRE T LA H K.

K. FEE; BRI 48 HERNG el

FESES: TQI XERFRIRAD: A XERS: 1674-4969(2026)01-0003-12

GTER . R BEIR T 5 SEAE T TR S B A, 3R B
HHEIT NI T %6 —REHER A TE, h=RST

<
il

WHERL LA, 28 8ERrMG
iR, I R, b E R E
Wl S R B R N FEAE I RIS T E &R . DL
B R IRAWN IR G T2 TG T IE R I B 2L
FBL HAEM. K7, 2SNl HxhinsEs
AL X I B ST 2GR R, el ] EAAE 3T

P ELRECERI TR, CRERE SRS TR
S ETIA TR B 258, ARk T ST 251
R BEE B CIAWIRN, AN ORI R
ZiWpik BA BUMER, hyT 2 R0 SRS ED. 4t
BRI, SR AT PO A K T O i
LR EAE

s HEA: 2024-11-07; 1EEIH#A: 2024-11-23

EEWH: “ B EHERAA S BB (ANSO-CR-KP-2021-11); [E 5 HARBIAIE ST H (22308087)

TEERA: BxE (1993—), %, {4, ByEBF L, W7 mIh il &l s i &R .
B (1998—), z, HABFFA, BT N ThReM RHEETE S S
TEE (1983—), L, i, BFRA, BFRIT IS T B TR M hREA R B R 4 B i AR R . E-mail: huiwang@ipe.
ac.cn(lHAER)

SIRMER: W%, WY, TR, &R I 3 57k R T 2] TR — 8 =R b ) T2, 2026, 18(1): 3-14. DOL: 10.3724/j.
issn.1674-4969.20240130. CSTR: 32282.14.JES.20240130
CAO Y Y, CHEN B T, WANG H. Processes for Extraction and Purification of Artemisinin[J]. Journal of Engineering
Studies, 2026, 18(1): 3-14. DOIL: 10.3724/j.issn.1674-4969.20240130. CSTR: 32282.14.JES.20240130

©The Author(s) 2024. This is an open access article under the CC-BY 4.0 License (https://creativecommons.org/licenses/by/4.0/)



4 TAER A —— 5 R ) TR, 18(1): 3-14(2026)

Bl HERAgMA B, BRERCE)
Figure 1 Structure of artemisinin: bond-line type (left) and ball-
stick model (right)
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Figure 2  Schematic diagram of extraction and separation of
artemisinin by a dual-circulation CO,-switchable solvent system

based on fatty acids!>?!
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Figure 3 Typical process for artemisinin production (with leaching and purification by column chromatography-crystallization)
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Abstract: Malaria is one of the three major infectious diseases that seriously affect human health. According to the World
Malaria Report, about 249 million people caught malaria in 2022, among which 608000 persons died. Artemisinin is an effective
natural medicine for the treatment of malaria, with the characteristics of quick action and low toxicity. Besides the antimalarial
property, this drug also has the pharmacologic efficacy in antitumor, anti-inflammatory, treating lupus erythematosus, and so on.
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Artemisinin can be obtained by synthesis, however, the corresponding routes are complex (e.g., containing 8~12 steps) with low
yield of the target product. Currently, Artemisia annua L. is the main source for the production of artemisinin in industry. In
order to obtain artemisinin, Artemisia annua L. needs to be extracted with solvents (like petroleum ether, hexane, ethyl acetate),
and at the same time impurities including fatty acids with long alkyls, wax oil, structural analogues (e.g., artemisitene) will be
co-extracted into the liquid along with artemisinin, making subsequent purification and separation more difficult. In order to
obtain the target compound with high purity, artemisinin should be separated from the complex impurities. Under the background
of sustainable development, green solvents/media and process for artemisinin extraction or purification have been developed. In
this paper, the progress of artemisinin extraction and purification in recent years was reviewed, including innovation of the
media (such as supercritical CO,, ionic liquid, environmental benign monoether, efc.) and the outfield strengthening technology
(process intensified by microwave, ultrasonics) in the extraction of artemisinin, the development of novel efficient separation
media (e. g, molecularly imprinted materials, poly(ionic liquid), efc.) and the coupled processes (column chromatography-
crystallization coupling, extraction-crystallization coupling) for the purification. The advantages and disadvantages of each
process were analyzed from the aspects of possibility in large-scale application and economy. At the same time, it is pointed out
that the development of extraction-formulation integrated technology by directly treating Artemisia annua L. with solutizer/water
solution can simplify the process for production of artemisinin based drugs, with reduced cost and energy consumption. The
integrated technology has important practical significance for the popularization of artemisinin in African countries where
malaria is endemic. Finally, the challenges in the greenization of artemisinin production were given, including development of
novel solvents with high selectivity (and thus less impurities) for extraction of artemisinin from the leaves, efficiency of
functional materials (e.g., poly(ionic liquid), molecularly imprinted materials, efc.) in separating real artemisinin extract solution,
stability of the aqueous artemisinin/cyclodextrin derivative or artemisinin/salicylate solution as well as the side effects on the
human body. Moreover, relevant countermeasures were put forward. Al technology can be used to screen suitable solvents for
extraction and purification of artemisinin, improving the screening efficiency, saving time, and providing a new route for the
rapid development of media for artemisinin production. In this paper, the development of technology for artemisinin production
in recent years is reviewed to provide reference for artemisinin researchers, with another aim to promote the green upgrading
and healthy development of artemisinin as well as the traditional Chinese medicine industry.

Keywords: artemisinin; extraction; purification; functional media; green process



