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Study on Optimization of the Extraction of Artemisinin

ZHANG Ying'*
(1. College of Biological and Chemistry Engineering, Panzhihua University, Panzhihua, Sichuan 617000; 2. Key Laboratory of Dry-hot Valley
Characteristic Bio-Resources Development at University of Sichuan Province,Panzhihua, Sichuan 617000)

Abstract; Taking dry leaves of Artemisia annua L. as material and extracted yield of artemisinin as investigate indicator,
artemisinin was extracted form dry leaves of Artemisia annua L. by using organic solvent methods. Material liquid ratio,
extracting temperature and time were selected as experimental factors,orthogonal experiment was carried out on the basis
of single factor experiments,in order to study the optimal extraction conditions of artemisinin. The results showed that
the optimal conditions for artemisinin extraction were material-liquid ratio 1 ¢ 20 g/mL,extraction temperature 50°C and
extraction time 2.5 h,extracting amount of artemisinin was up to 5. 27 mg/g.
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Fig.1 The relationship between absorption wavelengths and

absorbance of rutin

W YEE Absorbance

002 004 006 008 010 012 014
¥ Concentration/mg-mL-!
2 ATHREmEZE
Fig. 2 Rutin standard curve
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F 20 mL 70 % Z BEAE 80°C#UK H1iE42 60 min, i 20 mL

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ & 201411):125~120

s PESREEINT -

70% WA 80°C /K H &R [KHRHX 60 min, Jf 20 mL 70%
BRI IR I (B 3y 600 W AR) i 40 s, 33 U8 , K5 U8
WA R 50 mL ZEIMRH, B 100 L BEERBZNE
LB FEEME. 508 %R &R
1. 00 mL &F 25 mL & i & IRER GG
A BRI ESRZE 10 mL 218,425, 5E 10 min,
T4 5 AR L 9 7590 A 25 1 % BB, 78 500 nm K Ab i)
FEF B , TR SR R TP R T R IR

126 BREZFRE BRSBTS E D
IR FRE 0.50 g #E 5 5 1, 0 BB TEAE
20 mLARFR R 30%6.40%6.50%6.60% .70 % £ BEHY
HEIEH A  ZET RN 600 W ARk $R R 40 s J5 A&,
TEURAFI . BRIBCHST ] X A 2 R S TR £ HOR Y 5
FREX 0. 50 g #E & 5 17, 43 BT 5 ANETE R A, A
20 mL 50 % i) & BRES W, FETI 2R 600 W i v 43
HIHREL 20,30,40,50,60 s, REGEEEJFE I uE R
W, PRETh R B R B AR B A 5 . AR B
0.50 g #5103, 4 BIBCF 5 ANHER M. A 20 mL
50 % i) 2B W AE T %R 1 000,800,600,400,200 W
SO PR . FRESE R SV A I VR AR . OREVR L X
R DR BCR MMM  FRE 0. 50 g BE5 5 . 4
FECF 5 AR, 4 51 m A 10,15,20,25,30 mL
50 % . BEVA AR D3R 1600 WAL $2 R 30 s, $RHUSE
BNt iE, M ESFMBA 0% L BER T
50 mLZS & SR J5 PR B4 40 I HERA B 1. 00 mL F
5% 25 mL b EH I L21 M FEBAEERSE
10 mLZIBE, #2457 , 8 E 10 min, - LUAE R A5 2 EH
X R, 7E 500 nm A0 RE FIK O B, THE S S R BN
IR ER)

1.2.7 IEARSEE ERFRRBAERM L2824
J R SEBRA FRELSR , DR BT A] (A) . 2 BARFR A 50 (B)
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Table 1 The factors and levels of orthogonal test
e A SRR ] B Z AR C R D
Levdl Extraction time Ethanol Ratio of material to Power
/s concentration/ % liquid/g ¢ mL~! /W
1 30 40 1:30 1 000
2 40 50 1:40 800
3 50 60 1:50 600

L2.8 EIMERAE RIEERLEITPER KRR
BRI 23647 32 O B, X 5 22 WA Al P AT 4R I 3
UOIHRNEEEE

L2.9 fneeEORE:  BOE IA E SR IR ORI 5 5=

FEREG YA 1. 0 mL, 23 FINA 0. 0266 mg/mL 7 T %t i
W 1.0.2.0.3. 0.4. 0.5. 0 mL, &\ %,

1.3 ot
FH DPS $d Ab P A4 S HA B B IR HEAT AL B,
2 RS54

2.1 B REBOR A E M AL
SBERRBIR, WXLV B AR NRE,
HOR R E B2 A Y 2 6 S 25 R AR —RE , 3R
2 TLAE B R AR BUR P A A IR e Y.
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Table 2

The color reaction of flavonoids

%5 Category Bk NaOH AlCls W

#H Flavones 4 Y K& HoE
#HHEE Flavonols P 341 B # "
F# Isoflavones - # - "
& ¥ Flavanones a BRI EHE - 5%
ZEH | Chalcones - e ficay i3
FEfH Aurones - RELL RESE L L
W Adianum capillus-veneris  FELLAA, #fo, e ERe

2.2 BBUERIMTE

H3 3 AN, 3 AMRBUE R, L 70% £ B4R B
SEERIR BRSO 4. 49% . ORI YRR 2 R
B

£3 AERBGEFIN A HIRENERNIE

Table 3 The influence of different extraction solvents on the rate of

total flavonoids extraction

RIAR W BE R R
Extraction solvents Absorbance Extraction rate of total flavonoids/ %
70% FFEE 70% Methanol 0.451 4.14
70% Z. B 70% Ethanol 0.489 4.49
Z&18 7K Distilled water 0. 354 3.26

2.3 REOTEMTE

f3 4 AT, 3 FPRET i, AGHOIE R B 1 B 5
T $R O o 1 » A 4. 87 0 » B0 TR 560 1 B A 0 v R B
IR
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Table 4 The influence of different extraction methods on

the extraction rate of total flavonoids

M ARRE
Ei 37 Wt .
Extraction rate of total
Extraction method Absorbance
flavonoids/ %
IR Heat extraction 0. 489 4.49
RIERE Y Soxhlet extraction 0. 159 1.47
R B Microwave extraction 0. 531 4. 87

2.4 BNRRBLGR
2.4.1  ZERFRGEON I 52 H B B AR HOR B § M
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Table 5 Effect of ethanol concentration on
extraction rate of total flavonoids
Z RT3 ¥ Ethanol concentration/ % 30 40 50 60 70

EE Extraction rate/ %

2.4.2 ARHUSHEIXAE B2 R BRI IR BOR IR W ik
6 AL FEH BN RARMEOLT S5 525 rh BRI 12
YRR I B M P ) ) S 4 T 38 K, 40 s J » S BT[] 9 14
AR R SR BCR KR AN BA 8, 3 ] BE R DR D R I [R]85
I3RS X B A A LA B A I i) e e 28 A v
FPECT B E .

&6 RENEER S HEREE N

Table 6 Effect of extraction time on extraction rate of total flavonoids

2.4553 3.2023 4.0699 1.1620 1.1314

fifE) Time/s 20 30 40 50 60

EBUR Extraction rate/ % 2.4715 2.9739 4. 6627 4. 2294 4.0918

2.4.3 REINFEIHEEDEFREICGRHER mE

7T AL AR TR REANEEN T 5 R R R 4R

B AR I 2 B Ty S8R ) 1 R 8 K, A T R R 600 W

A B2 I P BB RO e R, T X A I T R

800 W B, $REUR ST T Béf, 3% AT R 2 48 55 F) Ak I8 5

R SR P RIS Y %, FEBARBE TR,
x7 R ERWAEMRNENHME

Table 7 Effect of extraction power on extraction rate of
total flavonoids
I % Power/ W 1 000 800 600 400 200

E#R Extraction rate/ % 3.3916 3. 6741 3. 9667 2.9741 1. 9537

2.4.4 BRI SR B EIIEBCRME N h#E 8
AIALZE R W RARREOT 582 5 BB i 42
BUSHRFER I B s K, #E 1 ¢ 30~1: 40 g/mL
AHEREN INRE. XERE—EUWENEBFRHRE
WMinABTFHERPLRERMR Y. BRI HRED, 2
AR TE 4 B 7 B R S I B A 7 far 14 K, 38 3
PRESE 2 PR B (Rl BR3BTS4 BUA R P 3R
R BE RIS . TR U, 76 B2 BCE A 25 8 & 1) A, B PR
ANE R EE RT DL A R A, SR A B R R, R A
1:40 g/mLILEEH,
2.5 IEACSEEEER

HHFR 9 AT, 2% P 20 52 B S B T 42 JBOR 11 B2 i)
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FEEEAIR , R R i YO A A>D>C>B, B
) > $ Tl 36 > B L > & B AR AR 3 B, SRR ) oy
BEERME R, WEZPRAEHAEH ABCD , HIER
IIE] A 30 s, $REXIIF A 1 000 WOBRE LA 1+ 40 g/mL,
ZEERFRGHC 600605,

F8 BRI S HERRNER R0

Table 8 Effect of ratio of material to liquid on

extraction rate of total flavonoids

L Lt Ratio of material
to liquid/g + mL—1

1:20 1:30 1:40 1:50 1:60

EE Extraction rate/ % 3.9224 4.0933 4.4155 4.3278 4.2768

*9 EXKIER
Table 9 The results of orthogonal experiments
D #H )%
ARIRESE B ZEHRB C Rt . RER
¥ Extraction
Extraction Ethanol Ratio of material to Extraction
Number power
time/s concentration/ %

liquid/g * mL~1 rate/ %
q g W 0

1 1 1 1 1 4. 8930
2 1 2 2 2 5.1216
3 1 3 3 3 5. 0941
4 2 1 2 3 4. 4998
5 2 2 3 1 4. 9387
6 2 3 1 2 4.3718
7 3 1 3 2 4. 5455
8 3 2 1 3 4. 6004
9 3 3 2 1 5. 2130

K 15. 1087 13. 9383 13. 8652 15. 0447

Ky 13. 8103 14. 6007 14. 8344 14. 0389

K; 14. 2589 14. 6789 14. 5783 14.1938

R 1. 2984 0. 7406 0. 9692 1. 0058

2.6 FEHERE

1% 10 W] %0, 3 7 548 BUR O 4. 817 %, RSD
N 0.380% , RIERAERBM T L5404, A HZ kiR
BURE % BE 4T

* 10 BEERSEMRNE
Table 10 The extraction rate of total flavonoids in Maidenhair
HRHE fidi SFEREE
e WOoBRE . . . .
Concentration Extraction ~ Mean extraction RSD/ %
Number Absorbance
/mg e mL—1 rate/ % rate/ %
1 0. 527 0. 04338 4. 838
2 0.523 0. 04802 4. 802 4. 817 0. 380
3 0.524 0. 04812 4. 812

2.7 JnkEEBGR
FF 11 WA, Jine (o] i it B 45 SR Sk 37 2 [ ig 3R Oy
99. 48% ,RSD {&# 0. 23%.
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Table 11 Results of recovery test

b i AR LSS = i &S T H IR

Sample Addition Measured Recovery Mean recovery  RSD/ %o
dosage/mg  dosage/mg  value/mg rate/ % rate/ %

0. 0502 0. 0266 0. 0755 98. 31

0. 0502 0. 0532 0. 1000 96. 71

0. 0502 0. 0798 0. 1325 101.92 99. 48 0.23

0. 0502 0. 1064 0. 1545 98. 66

0. 0502 0. 1330 0. 1850 101. 80

3 itit 54t
BB BB THEE. LB KEEFF %R
IO VEREH IR L EEAIZK 3 MR BOA K AT, 38 T 3K
0 R B BE R SR BRUASCSR bL P B, SO 5 2 B M R B
. A PGIR R R R B M IR BUE 3
o, RO RBUE MR BCRIE & THE 2 #r
B WOZIR I R O R 3R B . T i R B S5 A5 B Y 34
RARYE B AR L B AR B R T TR SRR
IEATSLIR 25 SRR B , 4 P R X i 52 i M B I AR BUCR
R RR RN ], 768 F IR BB i 2540, E 2 7
FE YR Ay 4 RS i) > 8 BT R > B B > 2 AR R
B B IERR LA R U R RSB BRI, B

(RSD=0. 23%0,n="5) , it B 0l & ok ff B 4 &, [l Wig 2R
I, E AT AEE S ERIE.

R RER B EE T EA FE NI
A, R—F EAWKIF ZEME R RGZS . @ x
BN EEM R T 2R R B T — &m0,
R T P Rt B BRI B T 2 Bk,
— T kA R A AR RIIE.
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Study of the Extraction Technology of Total Flavonoids in Adiantum capillus-veneris

YANG Shen-ming®? , WANG Zhen-ji'"? ,SHEN Ji-sen*
(1. Department of Chemistry and Life Science,Chuxiong Normal University, Chuxiong, Yunnan 6750003 2. Yunnan Province Universities Key
Laboratory of Applied Biology,Chuxiong, Yunnan 675000)

Abstract: Taking Adiantum capillus-veneris as material ,total flavonoid content was measured by using AI(NO; );-NaNQO;
colorimetric method, effect of different methods on extraction rate of total flavonoid was studied. Based on the single
factor experiment,using L, (3*)orthogonal experiment,with the total flavonoids extraction rate as the indicator, effect of
ethanol concentration,solid-liquid ratio, extraction power, extraction time on the extraction rate was studied in order to
optimize the extraction technology of total flavonoids from Adiantum capillus -veneris. The results showed that the
extraction rate of total flavonoids was the highest by using microwave method and it was simple operation, high accuracy
and reliable. The optimum extraction process parameters were as followed:the volume fraction of ethanol 60% ,ratio of
material to liquid 1 ¢ 40 g/mlL, extraction power 1 000 W, and extraction time 30 s. The measured total flavonoids
extraction rate was 4. 817% under such condition,and the average recovery was 99. 48 % ,RSD=2. 30%,(n=5).

Key words : Adiantum capillus-veneris;total flavonoids;microwave extraction;orthogonal experiment
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