DRBEEERTSRPRER

HWAEE", af'
(1L45hB k3 BIELLER, "M 510640; 2. /' HAXSF BISALIAER, & &
F 530004)
WE: BEAESIATLEARBIEREED, ERDEFHEXNESH. MERX. RERLR
MBNEE, RGERRBEBAEMNERTEFOENMREZR/KBEBPLEREINGEE, MEX
REWHBER, 2o0th, SFEEBERPHEBNSIRORSINERTMET RBEOER, 20~
ERHRER X EAHEETH, BETREE . HEESIABITGRERE, RENEEER
A FIRSET EERISNE, DT BERAEE.
XK. W&, WA FOEAMRE: P45

155

MR —F TR 2X 10'~10"Hz MBS, o B BE A R P AR 27— RIUL
FRAYEORN. BAEESEMZERNCLERA B LIIRN—MERFR, €. BHLK
MEEL JUE. Gh. ER. BKLCBEURMYRESTARARCEF. AER_EBELFXI1I
XERH—ADX, ENAEEENEREHESRTERARR, SEANSEMER. REMEK
REGEBIBERFTTHERAEW, BREZEAERIMI. BT, £Y. EAFTIHARAR
RIFE", RABALERIRNOXEREZ—. FCARBHEHEEADENSRIRURBEN
Bw, 2HEEBERNSRBKEINER, il A REAYS SR N SR BN R KR

2 K

2. 1 MR E5%E

FOEARBMAERT ZREYHAEERAR: LK, g, &Z%K.

HRBATRENFEHE: TRHAXEEEERRER, FEHE 071000 DiF,; HEigsgn
W AR, HEERKBR: BTFHKE.

2. 2 ERIE

2. 2. 1 RN E

BRI EHAOMEFEIER BRI, Bt BB, ZXRRATHRZENET OEN
BMESH, BOLEARMEEMHARNARRRE, HETM. FAXER T /KBRE 50CTH
BERH.

BEFR, KH—ERENFOENBIMEAR EANEHFEHOXES, T, BETER
K. HEREEE (300r/min) , FEAEMGBBEARKEAERET, REBNHTERKHE
FBRERAKMAZRED, ARFEPR, RR. YUBIEHEUB, #FibodRk. LB
EJENAE R SEABIIARESHANES RS AR ORESRAM, REEMAKS
Fet, FREEKE CUETREM 5s B 3s) , axatE,

2. 2. 2 BBARMERNE

HB—EBAFCENBRBEAIMALS AR, 4 S0CHEHEKBRER FELBR, REHE
BRFEAAVKIA BT FOENBRER P, BAEMR 300r/min, R 0.5ml/min, CFKMFFEH
kB R HIRARE, B EAKNSAR, BT HEREBENE.

2. 3 LR

SRR S HH Malvern 2 R ) Mastersizer2000 7 836 Ki B 4 7 (04> ¥, XL30ESEM RV el F4344
BT AR R B



3 GR5iR

3.1 HB AR ERPNNBXKEH

GRFRN (L) BIBTENEEFHLIGRRZURNZRNE, TRAY: tw=tttt,
te HRRHETIE], ¢ AR B KRAERIEE, AT REMEE. KR PR FRTRS
BtRE, BERMITIMMAMER T, BIRYRTN tu=ts. B 1R S0CTIANBAEBAERIGRE
NSRBI AHRMTRAEMERT, 28RERE, BSNTEFHME, ftERd
WHENON, BAFHESFEHNTRETR. SESERR\EHNMERNSRE T 58 E,
MULEPARLRANETHSERRE, BRIENEMERSHEEERRE, RAEFMHLRFEES T
RER MRSV EE, IRASHEANMHREOITEMAL, A ERTHESE
BAEBRA L RAE T SRR

B2RFOEARE—-ZH - KERNNMRBE . MEFRTKEEIMEKR, FOENERBERE
BN ZBRBERIRHETIE D . NMBXEEMZMRERNEOTAR/N: BB ER, FOENRE
— LB KGRONBEEEESETE. RS TFABXPERERENEEN, ik
fERGE, MRS EGRRRENERENS, BHRRTHEARNEE, TAEREE, £lH
BRTRT, RAERMCTIOMAEE TREREBR AR B UER N ARIKE T8, FUNE
RKRREAEE.

600 T 0.05
E 450 + 0.04 F
20.03 |
fb 300 }‘ g ‘\‘\\
~ 0.02
%150 T ©
0.01
0 I 2 3 4 o "
. 0.35 0.8 1.3 1.85 2.35
WAES VANZE (al/mD)
M| FOEARG SRS B2 FOEAREZEAKREPAABEK
Fig.1 The induction times of androhydrolide Fig.6 The metastable zone of andrographolide in water-ethanol solution
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Fig. 3 Crystal size distribution of andrographolide
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Fig.4 The SEM(scanning electron microscope) photo of andrographolide crystal

(a) Insonated with 160W  (b) Insonated with 80W (c) Uninsonated

4 &R
(D) EEAENEHT, FOEABEZRKRETRHESHAEERE, MRXKEERESE, &
ST, AR BT R S R ARSI AL B AR E T SR, 7= RS A A

65



ANBERW, BETREEN.

(2) fEMPANTRFNT, MM AREMEE R TR TR . BA N LR RS
Mgk, RMSREE, OXREREMEREN, R, TEREEADIZATTREGHEN T
FIdh k.

(3) AR T @& R S LA KERE, R IREILEA. RIEEBATIRK
Hm, RERGEAK, ST REEMRE, BEEEREMERERRNEL.

% IR

[1] Amara N., Ratsimba B., Wilhelm A., Delmas H.. Growth rate of potash alum crystals: comparison of
silent and ultrasonic conditions[J]. Ultrasonics Sonochemistry, 2004, 11(1): 17-21.

[2] Bund RK, Pandit A.B. Sonocrystallization: Effect on lactose recovery and crystal habit[J].
Ultrasonics Sonochemistry, 2007, 14(2): 143-152.

{31 Li Hong, Li Hai-rong, Guo Zhi-chao, et al. The application of power ultrasound to reaction
crystallization[J]. Ultrasonics Sonochemistry, 2006, 13(4): 359-363.

[4] Kakinouchi Keisuke, Adachi Hiroaki, Matsumura Hiroyoshi, et al. Effect of ultrasonic irradiation on
protein crystallization[J]. Journal of Crystal Growth, 2006, 292(2): 437-440.

(51 FHM, EKH, WEEF LARMALRBESHOT RIS TlkE TR, 2003, 20(6):
421-425, 475.

[6] Etsuko Miyasaka, Masakazu Takai, Hideto Hidaka, et al. Effect of ultrasonic irradiation on nucleation
phenomena in a Na2HPQO4-12H20 melt being used as a heat storage material{J]. Ultrasonics
Sonochemistry, 2006, 13, 308-312.

[7] Midler, Michael JR. Production of crystals in a fluidized bed by using ultrasonic vibrations
[P].US:3510266, 1970-05-05.

[8] Maheshwari M, Jahagirdar H, Paradkar A. Melt sonocrystallization of ibuprofen: Effect on crystal
properties[J]. European Journal of Pharmaceutical Sciences, 2005,25:41-48.

(9] T EEME, RIS, TNk L ML IERT: fbF 0k AR 4L, 1985. 74-94.

[10] BRZE KRR AHMARE OB EZBFNES ST RO RIS REALT THEFEM, 2006, 20(5):
847-851.

The application of power ultrasound to andrographolide

solventing-out crystallization process

Hang fangxue"’, Qiu taiqiu‘
(1. School of Light Industry and Food Engineering, South China University of Technology,‘
Guangzhou 510640, China;
2. School of Light Industry and Food Engineering, Guangxi university, Nanning 530004, Guangxi, China)
Abstract: The influence of power ultrasond on the solventing-out crystallization of andrographolide was
investigated. The effect of ultrasound on homogeneous nucleation was studied by measuring the induction
time and metastable zone width, the main size and shape of results crystal. The experiments results
showeded that the induction time significantly reduced with increasing ultrasonic energy at a given
supersaturation level. The ultrasound suppressed the metastable zone width significantly too. The
mechanism of ultrasonic effect on homogenous nucleation was analyzed.. Introducing ultrasound into the
system decreased the main size of crystal, changed the crystal shape and reduced agglomeration.
Keywords: Ultrasound; Solventing-out crystallization; Sonocrystallization
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