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Research on preparation of arctigenin from Arctii Fructus
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Abstract: Objective To study the difficult extraction technology of Arctii Fructus in separation of arctigenin industrialization, which
provides a practical preparation technology suitable for arctigenin industrialization in order to promote the industrialization
development of arctigenin. Methods  Arctii Fructus was hydrolyzed by acid hydrolysis and alcohol extraction. Then the crude product
was separated by ethyl acetate extraction. Finally the pure product of arctigenin was obtained through ethanol crystallization. Results
We obtained the crude product which the purity was more than 75.0% by simple extraction and separation. The finished product was

crystallized with anhydrous ethanol until the purity of arctigenin is more than 99.0%. Conclusion This study obtains a suitable

process for arctigenin industrialization preparation.
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1 XESHH

BS223S HLFRF, LB RIS REH
MR Agilent 1100 & 2 i AH (4L, € [
Agilent A 7] ; DL-5SM BRI R EOHL, WIES
FERPR BSOS AT B 22 7] s DZF-6050 Y 551
PRAE, ST 90 = BMY ) s BC-R2001FB 2 20
L W78 0 A0, Bl DIV EDL T & B A .

BT TIRT R — B2 R A R G=Hul 2R,
fIT 120220040, 28 2l 25 B R [ 5K 8K
B w5 N7 A5 w1 RR S E b A R R ) 4 B
Arctium lappa L. BT AR S 455 117 700 R
s b5 09092222, L5 E0>98.0%, _bifkE[H] H
YRR AR s #hER, #HE'S 12038030, PHBEAL
T A RA A AR, ks 12039001, 4
WMTHED R R AR, &b, RN N
M. JEAK . TR CmE R A e, VaBliik T8
WHWRAF; Ll ke, Bk ia Al .

PTG | A

2 FHEMGR

21 HfAE

211 it 4tk Agilent Eclipse XDB-Cig ikt
(250 mm X 4.6 mm, 5 um); FAIAHN LJE-7K (37 :
63); MAFE 1.0 mL/min; #3630 C; Kl K
283 nm; BEFEE 10 uL; BRIEMCEIZ 435 P
T N AT 2 000,

2.1.2 IRGHEMRIECH] SRR SE T o0 R
fih 24.9 mg, BT 25 mL &I, INJC/K R AR
ER, 15 0.996 mg/mL (K5 R FHIE W .

2.1.3 ARG H] R EREL “2.37 1T il
H 425 okl 25.0 mg & T 25 mL =3, 0
ToK PR E 2%, 13 1.00 mg/mL {5 s i
214 LEM BWY 1.5mL KPR, jEd, 143
LR AR DO S, T EtE s
AR IR IERE 10 pL, i el E Bk R
Ifo g LK 1.

HEETAFIC | B C

E1 4EFHITHMER (A). #ilHE (B) 58 (C) AiRH HPLC B
Fig. 1 HPLC of arctigenin reference substance (A), crude product (B), and blank (C)

2.1.5 ZMERRFEE BRI 3511 T0u J
10.0. 20.0~ 25.0. 30.0. 40.0 mg 73 J'E T 25 mL
s, JCK T RERAR 2, 13 0.4, 0.8, 1.0,
1.2+ 1.6 mg/mL [PXF IR BEREEFE 10 uL,
Mg, VAR GRS (YD), DU RS TR
HREARRR (XD, ZeilbrdEMhZe, 45 345511 ool
A FE N Y=8 410.6 X+119.86, r=0.999 9, HEFf
IR I 0.4~1.6 mg/mL N 5 RIFIZE LR,
216 HEMAE  KFHEFREC 130401 #4551
JCHLEL 6 4y, 2 5IE T 25 mL S, ne K
AR 2, ARSI . O R AT A T
HERE o 2 AMRVE AR S 1 i 7 40, 43 RSD H
4 0.32%, KHELMERL.

2.1.7 RPHEERES R SREON RS, B
FE 6 W, ME A, 3 RSD {4 0.25%, &KX
AR R UF

2.1.8 FEMIRAL RS WIALRSS L TR
J5 0 4. 8. 12, 24, 36. 48 h, FEAMRIEHHHEAER
IR R H, T RSD S 0.70%, 45 KW

PER S IRE 48 h WERE .
2.1.9 [ECRRES ORISR R 9
BT 25mL #ET, ZlkEERRIOM B 9 4y, &
3 1A, FES NG (80%). H (100%)
m (120%) 3 41, 43N IR AT 25 mL
S oK R e 2, A O
RS R S VRO o F AR S AR i 1 5
O VHEAS IR IR IIE R 99.08%, RSD
h 0.82%, FHFDKE R I
2110 EENE KI5 UM R
TR SRR 2, ST AR AR S5 T 0T
I
22 FHEYBEIE
SRR, KRR T2 6 15 3%
IREHOKAR S by BERKHE, 43Rkt s
pH R 6~7, HET, 6 55 30%LIEHEE 2 IR,
K 2h, BRI
FRETHITRANREIS, Wk, K2,
AR KR 258K . K TS 30% S BEHEi
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WEIER D0, B0 RN, T H4e A 0 5% B
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fil, RN, HAUC120, IEEIIE, T
A SRR (L& 425 76 50.6% ).
23 HEFTFHTAMMFE
231 HUERMIRBOAFIFE S FRIRC“2.27 BUR
PRI 3 4y, B 10g (B35 R0 5.06 2,
WS o3 A 10 f5 8 /W he. TR OlE. N,
[IFEE 1 K, PEEU ] 1 h, FEHCHE R 48 22 51
B, MTEMEURE, % “2.17 IR J7iEe 4351
HOCHI BRI IUGA ), a5 R 1.
AN, TR ISR M0 A= 25 H e SR ISR
TR, BHR O MR IDCRIRAS T, (HA-55
T TR S B e TN, e R IO R E
N LW
F1 REUATIRER
Table 1 Investigation on extraction solvent

W TEREg TEREETHIO% RIE%

AR 6.56 62.72 81.3
IR 2. i 6.96 66.95 92.1
P 8.27 57.13 93.4

2.32 MIRPIRBURATINE S KA 225 500
FEYFEMIEAT R B, HRNR IR 2. Feil
TS BRI g, £ 10~70 CHA 5,
HOEFE SN SEIAEEE;  FAtl 3 AN ZRHRICR
SRR, U TR ) 45 min. $EHURECH 3 IR,
WSRO 10 A5, SREBCRIE B KA

x2 BEREZERENFEH

Table 2 Investigation on single factor extraction conditions

H#AKT  WE/C NE/min RE  BHHEMS
1 10 15 1 5
2 30 30 2 10
3 50 45 3 15
4 70 60 4 20

1E LR R S SR BT IE AR ot %
SLIRFON I ) CAD L IR EL (B AL
(C)e ERRITTHEE RN 3.

3 IEATIRI 45 Rl 0, 2511 oode
BURI EE R ZK U B>A>C, BIHRBIREGE
Bk, OO TRIUN ], RO RIS Pe b
P ABsCs MR &, HSKRZES 2. 3 K P ZE

*3 EXRREARSER
Table 3 Design and results of orthogonal test

WS A/min B/AX C/ HBEFH 0%
1 15(1) 1) 6(D) 75.5
2 15(1) 22 82 89.3
3 15(1) 33 1003) 91.6
4 300 1()  8Q) 832
5 300 20 1003) 96.5
6 300 33 6(1) 92.8
7 453)  1(1) 1003) 83.4
8 453) 22 6(1) 94.1
9 453) 33 82 96.6
K 2564 2421 262.4
K 2725 2799  269.1
K 2741 2810 2715
R 177 389 9.1

FEYJIIE/ANT28 1.2 KPR 2200, WA TS T 2R
FRARBERE RN, # e LAl AsBLCy, RITHIN 8
GENGR QlE, PR 2 X, BEX 30 min.
A G PRI, B P HE BRI
GRPER, NG R TK CRERIR R AR, yEd,
PRI A R ER, T, RIS 0T
75.0% )4 551 JoHL A
24 BIREESR
241 RIRGEEFIFELE BRI “2.37 R AR
AZEF IR 5 B, B 10 g, BB 4 SN 4
T A TR B LWE. TR oK FEE. oK
CIETRRR, A SR BT 2 BT
(1) i A LR I PRIV AR, BT IS R, 4% “2.17
TR 7R 255 P H e i o B, 10 S R 4
AR, SRR 4. WAL, TEKFEE. KR
gER TR AR R, E S EOSI T AL 3
FIEF], AHICK Sl A v, W 4 s
SENTCIK LI

R4 BRERBTINER
Table 4 Investigation on primary crystallization solvent

sl A AR AR T %
TEWLE SRR 5.63 91.08
FERR Ol Shdh PR R 6.50 90.35
IR i N 4.72 87.34
ToKHmE T OBIR A 6.29 97.36
ToKOWE T OBIR A 6.22 97.24
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242 RIREGMEAANFELE BRI “2.37 TR i
BT O, RO 10 g, SRAR R R L
R EG EEE A, BRI R S R . )
EE Mrdbit e, S5H0EK 5~7, AL, HURLS R
BRI 2 (5 R T K CBERIRER, AHEE
i, 0~4 CHEEMN 36N, AN TKOEERE,
T4, BIAR TR S BOR T 97.0% M B IR 45 it o

K5 BARERBENER

Table 5 Investigation on temperature for primary
crystallization
e PR e T
I} [)/h I} [)/h 1176/%
0~4 12 48 6.27 97.52
] 72 140 6.24 98.06

Z “2.4.17 BRI E N 4 1

Solvent multiple is four times referring 2.4.1

R6 BRLERBATIEHMHER

Table 6 Investigation on solvent multiple for primary

crystallization

WA FEIEHT Friméiol  Wim 4RsET
53 B [A]/h I} A]/h /g 0%
1 6 48 7.32 93.83
2 12 48 6.68 97.46
4 12 48 6.23 97.55
8 24 72 5.56 98.06

SN 0~4 C

Crystallization temperature is 0—4 C

RT BREEITERER

Table 7 Investigation on time for primary crystallization
&5 i B 1A /h A AT g B0/ %
12 TFURAT it AR AT H 97.43
24 4.17 97.42
36 6.57 97.42
48 6.58 97.42

WRIEECN 2 £, ShEhiREN 0~4C

Solvent multiple is two times and crystallization temperature is 0—4 ‘C

25 EHEH

251 ELEFINER  RICRIRGE S 2 0, B
B 10 g, F% “2.4.17 T J7EH SR AL, 1

JE I T T4 R TN T K S

252 HEZMFKIMFELE FRECRIRG 3 0,
P10 g, % “2.4.27 LR 7R AR 25 ek
A5 IR AR, S5 N 2 5 R To/K SEERTR

W, AHEER, 0~4 CHEMN & 24 h, A
ToK CREMGE, T8, R, HASE T ooiE
I HRT 99.0%.
26 HIRTZEWIE

¥ 80 kg 235 F 250 E T 1 000 L 48 8 38 S S
. NN 3%ERMREIR 480 L, JKAR S h G TIR
W AKVEASE T 2Pk, BT, I 30% 40 290 L
I 2 Ik, A IFRIGEADT 120, &, Bk
T VBT R 45 R AN 25 )% 1.20~1.25, I 70 ‘C/K
71 L BEFFRMR, AR EE, AU 12h, JETERTT
VE, RUTTE TR A 3SR

AR R N TR £ B 20 L & L Y 2
W, BER 30 min, A FFERHGHIEE R 48 R EIR,
N5 L oK SRR A, 98, DRI H I 4
FFEAR, T RARHL A I s R o B

WL PN TE K L8 2.9 L RIS, AH
FEHEL, 0~4 CHEEN 36 h, SR TEK LR
Ye, TR R L I e LT R E

) BRSSP INNTEK S 1.9 LRI,
RHIR N, 0~4 CHENT 24 h, SEHITEKS
RERGE, TR A B I T 7 4

P LR T ZHRE 3 ik, S T2 pkae tAar
RN, MBI R 8. w4, mAEH3ET
HooHE N (7284+12) g (RSD N 1.72%), Jik
BN (99.3740.06) % (RSD 4 0.06%), Wik
B~ LATAT, AL AR B T WU IEAE .
3 it

AWFFRTES b () T2 - BRI 45 e . il
PR IR L 4 NP, R
I FES SO R A TR K R BRI K2
FESEUIK DU YTRE . THRA T8, iR R
907 52 108 FH ISR S WG ARG, FHn 2 B g
bRy, 19T 75.0%FH s RERL SR
AR o £ L BEREAT 45 0, 13 R BT
99.0% 1455 1 H It

IKAR G B 4551 CREFREURE, BT i S RERIAAFR
N R, AR RO AR =, KRS A
LR RN FE TR E T, MR SE
B 2R 55 KRS R 2k IR 2R 1 60%, TE I
RO KR G AR S5 T T, DU e
IR A RS AE 7= I T i S RE TR A

A ARSIl & T2 BRI 2 kA
W TAE, APERIHER, HZ2RREERIA
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Table 8 Data from three batches of semi-works production
HLsh A8 REE sy SR bk L
e HRMREE R REE . e W
HIt/% JiiR/g SEFHIU/% SEFH 0%
130401 2510 143 4 78.72 932 97.65 738 99.42
130402 256 3 1425 81.64 853 98.02 714 99.31
130403 247 6 138 7 80.15 861 97.78 732 99.37
“FHME 521649 1415%25 80.17%£1.46 882143 97.81%0.19 728+ 12 99.3710.06
RSD/% 1.74 1.76 1.82 4.93 0.19 1.72 0.06
Sy IR, BTG e FEERE EAEE N BE 443-446.
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Pk s s R U W Ve LR E W [ LN
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