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Technology of ultrasound-enhanced supercritical extraction for magnolol and honokiol

LI Wei-min, NIU Zhi-qiang, WANG Zhi-ping, LIU Jie, GUAN Shi-xia, LI Qing-guo
College of Chinese Materia Medica, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510006, China

Abstract: Objective To explore the enhanced role of ultrasound on supercritical fluid extraction. Methods With stability
parameters of supercritical fluid extraction of Magnoliae Officinalis Cortex, taking magnolol and honokiol contents and extraction rate
as the reference indicators, the extraction effect between ultrasonic and supercritical fluid and ultrasound-enhanced supercritical fluid

was compared. Rusults Ultrasound-enhanced supercritical fluid extraction is superior to the others. Conclusion Ultrasound could

strengthen the supercritical fluid extraction of active ingredients from Magnoliae Officinalis Cortex.
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201 HAEEI (O U BUSFME AR 100.02 g, E
1 L3l 4 f5E OREESRIC2 h (1 kW,
(4K 2 min TAE), MJBCEH AR ZRESEEUR, 50 °C
PR PR TE QSR . fH3EEW)

2.1.2 SFE™ HUSAMEIK 100.01 g, B 1 L 21
S, AR 4RI 2 he $REUR ) 18 MPa, $
HURE 35 °C, K 5 MPa, 43l 40 C,
1L o

2.1.3 S FIREC (SFE/ED 0 BUT MG
K 100.02 g, MNLEE2 fffe, 4% “2.1.27 I R 44F
AL B,

2.1.4  HEERAEIG PRI (USFE) U AN R
100.02 g, A (1 kW, [AH 2 min TAF), #%
“2.1.27 TR AT 1.5 he

2.1.5 B SRR G S N Aty R ER B (USFE/E)
HURFMRI K 100.08 g, N 1.5 £ 40E, % “2.1.47
TR AR Ab B

2.2 [EFMER S FREAMER RGN E

2.2.1 AR IIEIA RS SRR AN SRR
AR IS IS s, A 5 JE ANy 48 pg/mL.
FIJEANDY 24.52 pg/mL (1) A0 HE AR

2.2.2  AEEEREIS B2 IR SR 0.1
g, FimRE, ® 25 mL &RT, I 95% LR
IERRLE, 85, kg, Bf.

223 @il4AN i KN Kromasil 100-5 Cig
(250 mm X 4.6 mm, 5 pm), JITAE; FRBHAH A H -
K (78 1 22); ABILE 1.0 mL/min, A3 30 C,
HEFER 10 uL, FI3E K 294 nm.
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W1, 250 54 104 15 20 pL, FEABAMGREAL,
D e AR, DAV AR HAR bR, HERE B A R AR bR,
HHATERMERNE, R NE 1.
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Table 1 Linear relationship between magnolol and honokiol

X HE [R])= 75 & r H A Fl/ng
JE AR Y=1788X+1080 09997 48.0~960.0
FEANG  Y=2381 X+ 928 09998 24.5~490.0
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Fig. 1 HPLC chromatograms of reference substances (A)

and sample (B)

F2 TRRBAZEMRIMBROFME (n=3)

Table 2 Effect of various methods on extraction results (7=3)

. AR ANy JER

T Y% FEHR Y% TR K% S %
U 5.106 53.596 12.172 51.055
SFE 7.399 30322 21470 35.158
SFE/E  9.699 51.768 23757  50.958
USFE  8.304 44.575 25.018 53.663
USFE/E 13.167 85.164  30.303 78.318
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DA EU v AN IS 5 R JEE Ay 1) R b HLAR B
TR, 75 5% SRR P AR I T TS
PRUUELE . PRI TR R I R R, %
JERIARZEE TAEMIARE SAT, WO SR ) 5% h
18 MPa.
231 fRBURAE [ RAa R Ol A 1 R,
HUF) 2 h, FBFSSRIE N 1 kW, 5 SEHEHGE 5 )
9 35, 45,55 CHIXT R A5, 4558 3% 3.
A, PREOEE A 45 CI, JERNG SRS RN
B ARBCR B ORI, EFHREURE N 45 C.
232 {REUNE [EDESRRCGEEE 45 C, JERIL
BEF 1 A5, R 1 kW, 25 SEELEU i) 43 51
4360+ 90, 120 min I RHHEHCSCR P, 455 W,
4. w50, $2HL 90 min 5 120 min W JEEANEH 5 Al
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R3 TRIBEMENBROFME (n=3)
Table 3 Effect of different temperatures

on extraction results (n=3)
S/ FE AN JE AN
C TR % SRR /% TR EUY% SRR %

35 12.641 80.703 24.981 63.723
45 13.022 83.731 26.015 64.842
55 12.752 83.693 23.751 62.289

R4 TERBE B XHREERAFME (n=3)

Table 4 Effect of different times on extraction results (n=3)

I [r)/ S A JE RN

min  JRESE% RIE% FESE% IR Y%
60 13.115 65.070 25.528 50.611
90 12.872 84.020 25.107 65.486
120 10.586 80.682 22.198 67.604

JEAN ) B SR ECRA ZEAN K, IFTE I 54
REFEH IS, MOLFEALIUN A2 90 min.

233 HAEGRA  [EERDURE 45 C, KL
M 1 A5 5, $REURTA) 90 ming I A B Wit
IR P SR BB R 4 ANRSAL (AR50 0.24 0.5+ 1,
2kW), HE IR 4 B 75 om BRI 15,
GERNAL 5. nTgn, EAETREEA 1 kW I, AN 5
RSN ) 1 S SRR A, ARSI INSRIE, 2544
T, AR TR, MOERH R 1 kW,

Fz5 TEBEREMEIRAZME (n=3)
Table 5 Effect of different ultrasonic intensities

on extraction results (#=3)

. S A Y JE AN
SRJERW ———— —
TR BU% FEBCR/% TR EUY% RBUR/Y%
0.2 12.741 58.333 25.362 46.400
0.5 12.658 74.243 25.034 58.673
1 12.667 81.094 25.532 65.312
2 11.598 84.743 21.056 61.477

234 JemAIHE BDERRBAGRAEE 45 C, RN
8] 1.5 h, HEFESRE 1 kW, FEIH L0 H RS
W 0.25. 0.5, 1.0 1.5, 2.0 £ B I HEBURCR 1K)
R, ERIE 6. WA, JEFICREHEN 1 £
N, JFEARN S AN ) A SR R B, 4k
BRI R &, IR A S, T
BRI DSOS, SOE B i CRER RN 1
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R6 FREIRTTAEMNRIHROFME (n=3)
Table 6 Effect of different dosages of entrainer

on extraction results (n=3)

ety 711 AN JEAR By JE

B RS EU% SRR % R U % PRI %
0.25 13.269 63.656 25.341 48.578
0.5 13.103 73.064 25.226 56.208
1.0 13.098 83.714 25.278 64.558
1.5 13.008 83.330 24.887 63.706
2.0 12.964 84.823 24.652 64.453

*z7 BEBELBIEFRIENMNEIE (1=3)
Table 7 Validation of ultrasound-enhanced

supercritical extraction (n=3)

SNy JF Ay

W ISWANY . Hy %2 =7\ By 2%
TR 0% PEEE/% e EU% FEEE/ Y%
1 12.669 82.769 24.963 65.169
2 12.603 82.705 24.869 65.213
3 12.714 82.845 25.011 65.123
3 e
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