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+ K2hdF Mahonia japonica(Thunb. )DC. #1H,
IR, ERPR LAY ERRRK.BHRER
B OH T JREVARE B MBS, B+ X
FF ) EEAFERD N/ B berberine, LR HER
Umbellatine , 4t % % 4 Benao[g -1, 3-benzodioxolo
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JEokh: e+ RThIs R et B ES R RED
RIR4, /R R S ’RA94.1%,.F L%
T 24 Ky 56 BT 48 .

1.2 & #&

DEREE:ARE B ER-692 R EHRE
WA, FERNMEESMAER 2 450 MHz, i FE R
650 W, Z5tgini 1.

2) 43 BT A4S . By UV-3000 B K % #b-7] WL
S0 Ye EAL
1.3 ZXBAZE

D KRR O05g T RWFMHET=0%MK
oAb IMAEREM A 1 mLl mol/L #M.

2) HEmE THEFESTOL. 24— FR
RS E, BUE Bl TR\ P A A 2 min,

DHBERELBRODEZLENBREIREME.

4) SHE. S BRENMERBE . EEXBRET
WEFARRBHBERME.

5) WA BMBHERE 25 mL AR, LIZEBUS
FERA.BEFERR S oL, M TELHEGTFH ALO, &
L FAZEE 25 mL R UERR, KR BERR B T 50 mL
BREMEIFER.

EEMT B MAQIT), L . KBREAN ERBTRKEFLE NBHRGE T LR,
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Fig. 1 Batch equipment of MAE

1 My 2HHKEE 3=Z0RKE 4 HSuBEHE 5%
FEE 6 SHEEF 7SERES SWRER 9 ME
PREBRE 10 WA E S

1.4 WFH=E

B ALO; HEEWT-ES X E . Bk d
B, ARAN 9 mm, F1tE ALO, 5 g, BB,
A30mL XKZBME. EXRBTUREEKIER
BAXER/NREBN BN ZEERHETHIEA
#H, AR KK 200~500 nm, BEHF 347 nm KRN
k. MBEAREERELR/DNRBIRES ZBEEBRY
R E. 2SR AABEHEKN AR A=
0.064 2C+0.002 1,72=0.999 9(A KB K ,.C K
HM/NRBEE.» WHXREBO HAERE 1.0~
7.1 pg/mL EEINREXRERL.

1.5 EXZXEiEI

B ERBIEAMMTLR, HEREBRYH
B ERIRRA LB @/ mL) RS EEA R
ARV BFHEXELR. HEFAKFEIDEL.

#1 EFRAT
Tab.1 Factors and levels
St |l A A A(O)
/min & AB /g *mL™!
1 2 B M 1:40
2 4 Z ™ 1:60
Z. M-k ;
8 6 V/V=9/1) 1080

AERZENER, B LG NIEXERTHE,
ZHI EfERREF.

2 LEHEREWR

2.1 EXXRER

W% 2,3, HULEXERHFESTRGERA
LB, ZEEK 3 NTZSHEFI RS AR FE
BEBEEWENER - BARKXNREHIREEBE,
PR LSO SR IR 6 5 o 8 43 K %0 O BV 3 8 79 + KTh 95
D, RS B AR B E xR/ JRORE (R
TR+ AREH) AL MBERSREHEER
BE. HESFENBER T LRGN  ERPRELE
7, PR ST 6 min, AL FBHIEHIFE 1 : 60, XFTHRIR
MNERTZRGN . EBBABENEN, MERI 4
min, b FR LI HIZE 1 - 60,

F2 EXXBRGR

Tab.2 Results table of orthogonal experiments

HL @ A B c E M RIE X, /mg- g™
» B 1 2 3 4 #n o [oe TN

RS
1 1 1 1 1 1.63 1.10
2 1 2 2 2 0.47 0.46
3 1 3 3 3 0.56 0. 54
4 2 1 2 3 2.50 1.98
5 2 2 3 1 0. 44 0. 33
6 2 3 1 2 1. 44 1.05
7 3 1 3 2 2.19 1. 23
8 3 2 = 1 3 0. 88 0. 80

1 1. 39 1.11
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Tab.3 Effects of the factors to unit extraction quantity
T EFRKR A B C

FHEWF 9.10 44.0 3.0

¥ FOR BEMEH 9<<F<19 F>19 F<a
BEH B ¥ R E AE¥
HEWF 2. 68 11.25 3.21

T [FOR BEMEH F<4 F>9 F<4
BEM rBE B ¥ rEF

Kq: 9Fo,75(292)=49F0_9(292):99F0_95(2y2)=19[5];ﬁ% A,B,C B(J E mﬁﬂ%’ 29

2.2 BAMAHEMR

MERB BRI EBRAEL, EHMBRIEREF—E
BRI T, BB AR P AR A ERE
B W B 5 7 BB 0 A 5%, T HL 15 3 44 Fn 7 R
MR KRR A K.

D XMER4H 1 SERFAEX THRERBH
2HBOHE . B BB A L N BOROR R MR GR L, I A
BAMSRERMBEMAY. XTREHR T PERK
TILFEHMBEER, AN ERNBSE RN
BAEBARR, UURBRIBEAFRES . LYHEAR
AN RN EEa  MEERLEBRT — &

BIDL S . SR T . R Z 8- /K IR & 7 701 » S 2K O 2
THREXEBRHMRBRNAE. XA TFHRAR
W, FOKEA BT I, X3 e B B W RE A1 3% i .

2) MIBEXKEEGHR, Fet. THRHBREE
FIME T, TEFEELTEX BiR5™ 5805 E
RR, RERBPREBTIAEZE-KRERBAYS T4
KEBRBREMARE, HIERA LT BERERK
RMAREHZR . IBENELEEREFEERY
BN P REGHBUR TR RBRANR, FH - KE
BRI R BB AR WA T P,

R4 HEMHENSHAERGTEREN SRR

Tab.4 Comparison of unit extraction quantity between MAE and isothermal solvent extraction mg * g~

1

1L S HE

TR I

R (R B

#E CERAEBO

R (B ER) BB (FEEBD

1 1. 63 0.63
5 0. 44 0.23

6 1. 44 0.77

1.10 1. 37
0.33 0. 20

1. 05 0.43

BRI, EMBRHEAT . BEAXEIARR
B EOS CREAO BN ERBMEWMAR. BR85S
K.AEFTFRHBEHBEBRRENRT, BAAREED
B R, X F @45/ Mk, iR B S ER
BRBARZEKLOEIMA RS, HRFEARZEER
B A1 B BOR FHAM R ZE BRI M/ B3 0, 3R
MBE MBS EENEEE. SN EREEASRESE
FREREREEN.
2.3 WENSERNENR

1) XM BAE KRB R, MR X AR
BHEHREE, BRSO RTNR AAMT
SEFR,HRBGRE B dnER O, EHEEE S

Xt 3 B A A ST X g R A Y IR R R, A
CES SN G L@ g Tod-ko 885 &Ltk
BEBIMERERHE

) MFFH . MBEEHF BT HAEHABE, R
B 3% B BB DK 40 7 7RI R WK, T %o B K B PR R R
MRS, LB B B KRB A 5 R REE
.
2.4 SEHEMEMR

AT E R 32,3 B AT R AR AR EOR, R
A%, X B RN R K EBRRER, ST S
T AE & 7 B R B /R A s SR BRI B LN BESR B AR
B0 R B/, R REE— BRI, B TR
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B¥. MTFHERK 3 FEA, £ 4KREWEUF

S % 3T -
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2) XMTFRIZBBEKKIFER (54270, B EH
B w5 B 3%, 54 3K B A AR 55 B 09 39 n v 3
KoM FEH B 6 min; Xt FRASEBBE/DHIFEH
00 . MKBHEBHRE WA BE . MEBH RN 4
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B AL AR AR . LB B O 1 60,
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Microwave assisted extraction of berberine from Mahonia bealei
GAOQO Shan

(Chemical Engineering Research Center, East China University of Science and Technology, Shanghai 200237,China)

Abstract : A study on microwave-assisted extraction (MAE) for berberine in Mahonia bealei (Fort. )Carr.

was carried out in batch-equipment. The extracts were analysed at 347 nm by ultraviolet spectropho-

tometry. The solvent types, the intensity of microwave energy, the ratio(g * mL™"') of material to solvent

volume were studied. The effect of microwave-assisted extraction on different humidity material was inves-

tigated and optimized by means of three-factor and three-level factorial designs. The optimum conditions

were obtained concerning different humidity material.

Key words :microwave-assisted extraction; Mahonia bealei (Fort. )Carr; berberine hydrochloride
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