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Optimization of extraction of alkaloids from Macleaya cordata

ZHENG Mei-Xia, SU Hai-Lan", ZHU Yu-Jing"

(Institute of Agricultural Bio-Resources Research, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China)

ABSTRACT: Objective To optimize a extraction method of alkaloids from Macleaya cordata. Methods The
extraction methods of alkaloids are methanol extraction, ultrasonic assisted methanol extraction, ultrasonic assisted
methanol complement extraction, ultrasonic assisted ethanol extraction, and ethanol extraction. The contents of
protopine, allocryptopine, sanguinarine, and chelerythrine were analyzed by high performance liquid chromatography
(HPLC). Results The highest total alkaloid content was (104.939+0.449) mg/g in the leaves of wild Macleaya
cordata from Guanze by ultrasonic assisted methanol complement extraction. Four alkaloids were detected in leaves
of Macleaya cordata from Mingxi county of Sanming and Guangze county of Nanping, the alkaloid content have the
same trendy: ALL > PRO > SAN=CHE. The extraction rate of ultrasonic extraction method was higher than reflux
extraction method. When ethanol was used as the extraction solvent, the effect of ultrasound assisted was small.
Conclusion The ultrasonic assisted methanol complement extraction method is the optimal extraction method of

alkaloids from Macleaya cordata, and this method is applicable to the extraction of the total alkaloids from
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Macleaya cordata.
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& E B 244 AT EARRY), N AHHE . KR S
SRS, RO REE RSy (AERE) , 240
A—THRE, (KREHH), CRARFI) T s
) SRt YR R S R R A S
e BATREENSE, oA A YR AR . R LI
T AT L ) S B B T A, 3 A LA 1 R
Wi . AT ARG | BUMR | BB S 2 2 B A F AR,
W &7 UV E J PR 5 1 1% 35 M A4 I AR R 1 i =5
LI EA T AR, DNA B G-DUsEiARZ5HiRE )y,
AT 00 1 s o G P, S 0400 o e A e Y FE G B .
T A T 5 o W R AR A/ e A8 400 e R/ R
S AN LA PR o R LA SOt 2 — RO TR AR
HIAF RS IR o AR A FR A 558 1597 = (BB 2h i
W B %), T8 [0 5 B i TmT 8 2l ok 3R i 283
w2l HRT A AR MR AT B R S PR A L R
B 2454 70/524 . EEC F 2004 4E1E b T #1951
MY 2h | R R B ) KR B, I
TR N 3 4 (EC)No 183 1/2003 Wi st 194 [l B/ Ay
Hp B2 RS IR AE SR I A, O RS
KW, £V BENAR R AE—ERE, (HER
TR L AR B ARG, BRIk, i TR B0 A= i e o
N, T SEEAL 2R AR G R A, W8 R T G ]
HEEE L.

TR 40 A W e % 1 1« 2 B R AR 2 0
AN, AN R 0 A [ A R A2 e 2 SR U7 =X A [T
SRR SO, T R B IR 0 A i in AR 5
A R AN A A Wi A0 1) — RS BT e . AEL) AE P idiAG
SRR SUE R R L B . BRI R RIS, B
FHR LR, R R B LN TR T AR T
b, ARG . RO ERIEGE . IR ARG . AUKAH
A IR R 7 I A 41T R [ ) B — DA R K 4R
Bk I S AR I R P PRI 2 1100 ] 3 g A5
JUHE LSRN BT Hb B VA I ZE TR, SRR AR, ZEBUE R
TR P 4R IR BB A A AL ) A ML 2 2 R s AR TR, i A0k,
SRICE Y, IRBCR GRS 12 R ER & AR
FHIE GRS PRI, AR [R50 5 SR BT [a]
ST R [ AR WA M BRI, AR AR B A A A 4k
Tk A PR A

2 MRERE

2.1 EENUEHE

1200 Z51 G1311A RIS AR G i (36 H ZHER 2
w]); JP-030 BUH 75 i i UE ML (RN Tl &4 BRI Ve i s A BR A
F]); sartoriusBSA124S 43#7 K- (b 50 58 2 A W Bl 24 AU 4%
R, FEIEKEE B-260( i T 5% A2 AL AL );
eppendorf5418R HY .0 ML ( 1 ¥ 52 4 55 4 {0 e AR A KR
UNCIDE
22 FEMHRSRF

YF A PR BIRE L T 2019 4 5 AR AfR NS =T A
B ORISR

FRAE G AR GR(SAN) . [ RLLAH(CHE) . J B 5 i
(PRO)(ZHJE = 98%, iR A=A PR FD); ArifEdh Bl B
ri BB (ALL)(Z6 5 = 98%, 1R I 23 BB AR W BH A R HD);
ToK R oK B iTal, PRk =R A R A D, 2
& (i l, fEE simark 22 A, B RKEE IR, B2
O trat, R T R R FD .
23 fRERREEE

43 PRS2 FREUSLBT B L B B DS A T 50% H R
(% 1% )W, TSR EE R 0.17 mg/mL 15k A
TN 9] B S B 25V, KA VA TR DR AT o 43 A 2 AR BB
OB, I SRAIOE B IA T 50% I BE(A 1%EhR), BLhik
TR 0.25 mg/mL B IMAR B AN 1 SR LTI A 1 45, oK
FEVRTRARAT -
24 1EEEIHATALE

5 A R mIRE S 2019 4F 5 AR A AR — T
BB EAGR R, FE R ks, F 60 °CHIAGIX
LA LT A S E T, 8 DR BRI A S B S Ay
AKIfad 50 B, 5
25 WA
251 1HEE LA DL RIR

FP i 45 B (methanol extraction, ME)

KSR AR B VR WAL A 1 g BOoR ZE BB, A
10 mL 75%MH B 0.1%IRBLER)E I, 60 °C/KIREIVL 2 h,
BERIEI, ARG B0 10 mL 75%H B (S 0.1% VB
B8) F IR, 60 °CAGRENR 2 h 1T —WIRE, &9F
PR FEFT 0.22 pm VR UE, £,

oS - B OEE 4R B ¥E (ultrasonic  assisted methanol
extraction, UAME)
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PRI IE ML, 1 g MR B2 VREE, A 50
mL 50%H EE(E 1%E0R), %35, #7560 min, A%
180 Wi HUH e =, B0, BRI 0.22 pm JE
ML g, .

R A - H D JE 2 BT (ultrasonic assisted methanol
complement extraction, UAMCE)

FRBUERE RIS 1 g MoK EFIREH, mA
100 mL 50%HEE(E 1%EEIR), FRE f, HEET 35 °C
HA 60 min, BAIRN 180 W; FEAHGHMERE, L
A B [ 75 - YRR UL

H - L R B2 (ultrasonic assisted ethanol extraction,
UAEE)

R BUEE RIS 1 ¢ MR ZEFIRBM, A
50 mL 95%Jo/K LB #EE, T 50 °CliA 60 min,
HBFE LA 180 Wi H 0.22 pum JEARISHE, %M.

4RI (ethanol extraction, EE)

FRBUERE RIS 1 g MR ERREMH, A
50 mL 95%JC/K ZBE)E, T 84 °C/K Bl 30 min, #hE 2K H;
A 20 R [ P - Y B T
252 %@ A aRey HPLC 47

% Hl Kromasil100-5-C g 4354 (Dim: 4.6 mmx250 mm,
Part/Serial: MOSCLA25/e124315); Hishlh 0.1%: 2%
(A)VFT 0.1%BEMR /K (B), BAEEVEDL W3R 1, KRB E N
1.0 mL/min; #E#EdE: 5 plo KK A 284 nm. DU A
B BB L AL ERT 1 SELL R AR S S X B, AL
P T RFIIR FE 2R R, A AR RIS 4 Ak
W LA PR (mg/g)

3 HEREHM

3.1 EHEEMHE 2495 HPLC 547
TR X HE A FEEEE (B0 A iR  f%) HPLC (3%
B 1 Fras, FEREEE Bl B rp e o e i, B B
CHE
A 120
100 -
80

60 F SAN

W] o 5% & /Mau

40 -
PRO
LL

20

1 1 1 1 Il 1 Il 1

0 5 10 15 20 25 30 35 40
fisf ] /min

Bl MUAR BRI i SIEEL AR 4 Foft A e

#* 1 HPLC #ERRIERF

Table 1 HPLC Gradient elution program of mobile phase
HJ 8] /min TR A/% WBIAE B/%
0 25 75
11 25 75
27 60 40
29 25 75
35 25 75

3.2 EEEBYEVIEESESH

NIRRT 2% 1 TR A A s AL 2 FT 7R . S
PO 6 PRO MR ICHCR 25 SR 6 B, SRR Bk It A
P H PRO &1 5 oM (42.908+0.108) mg/g, MR EH
EE R PRO & fR = o (15.548+0.228) mg/g;
T EL A [T i R R 75 - R b SR SR UL R LY. PRO
R, I VR B Iy DR R 7 - B R IO
PIAY PRO &2 X ALL FIBRBU A0 Mras SRR, 6
B 5L ALL &8 50 9(60.341£0.111) mg/g. BHEEL
9(25.619+0.140) mg/g; oA, SEEEAE GRS -F B
EARBORIZEUY ALL i, WHERNERAES -2,
AR BOR SRR ALL &8 m. X SAN MZBUSCR 4G
FW, SR EETE R AT DIRECEIAY SAN e
(1.691x0.181) mg/g, W1 B B HE &M N T & A& H
(4.729+0.129) mg/g, i3I IR P 4 o o 75 - R b S
PREULIREUY SAN &5 5. X CHE MY3RBUSURE, R
B, JePEEL RS ik 4R B b CHE & it b
(2.881+0.099) mg/g, BHIE ELAH &I 4 (1.316£0.062) mg/g,
FGRE LR S AR BGA IR IR CHE & mf s, WHER
FE B 7 - F R ORI CHE & f i o

120 PRO

100 -
80 -

60 -

ALL CHE

g )97 5 B /Mau

40 -
SAN

20 -

1 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40
Fi5f 8] /min

: PRO: JEUF F6id; ALL: BiBESHE8; SAN: MUARGH; CHE: [1JH 8400
B 1 RA IR (A) B AE 5 [ RE 5 (B)HPLC kA

Fig.1 HPLC chromatogram of reference substance and sample
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Fig.2 Effects of different conditions on extracting of alkaloids from Guanze (A) and Mingxi (B) (n=3)

3.3 HEERSEVEEENH

JEEFEFHNRE TR Bt RoR A S RO iR AR
YA RAE 3 Fias, FEERIBOLTS R AR AR SR
Yy SR WY B M (4.092+0.0004) mg/g, WIVE BRE LN
(22.855+0.578) mg/g; 7 -H R UL LY O L
K A AR MR S R (17.68120.721) mg/g, W B KRN
(40.244+0.327) mg/g; - BRI Y S A Wi 2
6 PR BRI R A B 43 51 R (104.939+0.449) mg/g FlI
(19.871%0.0.150) mg/g; HFH - EEARBULAR B 6 B
FHEFE 5 0 A M0 5 43 M (44.894+0.744) mg/g T
(40.103+0.0.075) mg/g; M £ B4 BO%AS 2 19 6 A Dok
UK IR (43.965+0.556) mg/g F1(38.047+£0.032) mg/g.

120 _ Hﬁ“{%

L0o | L

80
60

40

B A B (mg/g)

20 H

B3 AR BERIBOT T SAE WS 5 (n=3)
Fig.3 Effects of different conditions on extracting of total
alkaloids(n=3)
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B R0 e - R B X R A W 4R BCRAR B, R -
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A6 Bl A P ) P BOR HE R 0 s M S - S ER AR BUR AN £1E
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