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AC magnetic field-induced
magnetic nanoparticles hyperthermia and release
drug The magnetic thermosensitive liposomes can be targeted to the
temperature-sensitive bilayer tumor site under the magnetic force generated by the horseshoe
magnet, and then drug release will be triggered by hyperthermia
upon local application of an AC magnetic field on the tumor tissue.
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It is the first time to report the preparation process of diterpenoid fraction from fruits of Rhododendron
molle G. Don which takes rhodojaponin III & IV as the indexes with purity no less than 50%.
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A new HPLC method was established for simultaneous determination of amoxicillin and its 14 related substances.
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Preparation of Diterpenoid Fraction from Fruits of Rhododendron molle G. Don by
Macroporous Resin Combined with Normal-phase Silica Gel Column Chromatography

YAO Yumin', FANG Xin', ZHANG Jiquan', RUAN Kefeng"?, LIANG Shuang"*
(1. Engineering Research Center of Modern Preparation of TCM, Ministry of Education, Innovation Research Institute of
Traditional Chinese Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai 201203;
2. Modern Preparation Technology Research Center of Traditional Chinese Medicine, Zhangjiang High-Technology Park, Shanghai 201203)

ABSTRACT: The extraction process of diterpenoid fraction from fruits of Rhododendron molle G. Don was first
reported in this paper. The concentrations of rhodojaponin TII (Rj-III) and rhodojaponin VI (Rj-VI) in the extract were
determined by HPLC-ELSD. The influence factors on extraction effiency, namely ethanol concentration, ratio of solvent
to material, extraction time and numbers, were optimized by orthogonal design with the total contents and transfer rates
of Rj-III and Rj-VI as the indexes. The optimal process parameters were as follows: the crude material of R. molle was
mixed with 70% ethanol (8 times volume to the mass of crude drug), then extracted for 3 times under reflux condition,
2 h per time. The extract liquor was concentrated and centrifuged, followed by separation and purification by macroporous
resin combined with normal-phase silica gel column chromatography. The supernatant was added to the LSA-12S
macroporous resin column with the ratio of diameter to height of 1 . 7 at a flow rate of 2 BV/h, and then was eluted by
5 BV of purified water for removing impurities, 7 BV of 30% ethanol at a flow rate of 4 BV/h for enriching Rj-III and
Rj-VI. The obtained eluent was concentrated and stirred with normal-phase silica gel at a weight ratio of 1 : 2, the mixture
was packed in a column with the ratio of diameter to height of 1 . 10 at a weight ratio of 1 : 30. Afterwords, 12 BV of
dichloromethane : methanol (20 : 1) and 12 BV of dichloromethane : methanol (10 : 1) were used as eluent to prepare
the final diterpenoid fraction with total contents of Rj-III and Rj-VI no less than 50%. This process requires simple
equipment and low production cost, and its high efficiency, large sample handling capacity and environmental friendliness
make it has the prospect of industrial production.

Key Words: diterpenoid fraction from fruits of Rhododendron molle G. Don; content determination; extraction
process; macroporous resin; normal-phase silica gel column chromatography
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B 3 A5 K FLM s (AB-8. D101 fl LSA-
128) & &, il 4 1516 95% L BHR I 24 h,
I3 MM A i A, JRVESERE, RSB FKEE
TR, &M
2.4.3 KALWARZY -5 (17 i

MR 1A 2 Sy rp S Al v o, kR R AR AR
(D101) Aiggtktt (AB-8. LSA-12S) K FLHfEFKH
BN A AT 0 I o

3 HRRALMAEAE B2l 3B 300 ml, 4K
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*x 1 ERRIMERRIGER
Tab.1 Orthogonal Test Design and Grading Results

a4l R IEN % R EIfE SRS [E]/min PEEUREIR 158/% 25 81% 1HI2.58 2 81 %

1 50 6 60 1 2.03 5.76 7.79
2 50 8 120 2 3.47 5.50 8.97
3 50 10 180 3 4.28 4.96 9.24
4 70 6 120 3 3.98 5.89 9.87
5 70 8 180 1 2.78 6.41 9.19
6 70 10 60 2 4.02 5.23 9.25
7 95 6 180 2 3.38 5.28 8.66
8 95 8 60 3 4.46 5.32 9.78
9 95 10 120 1 3.34 5.03 8.37

KA HEaifb Foe b 1/ 2 2 & &9 0N 100

(4.5+0.4) %. (3.5+0.5) %Ml (3.0£0.4) %, % =9 o

) \ N N > 60
(Ao 1R agEmxdnaiig)~( EER 540
AY N N A) N ]E
LR 2 BEE x BIEWUE R E ) x100% 1 439N 41 90 Lo 96122
N R

(94.0+2.4) % . (86.8+2.3) % Fl (56.7+2.5) %, FfrlL
1% LSA-12S #15 Jyiakae F AL T -
2.4.4 MtFEHER

HY AL BEAF () LSA-12S KRFLIHG, 1Eiddst,
ekl 0 7. %2 BV/h g ERE. DAEBL P
1802 R AP, EREZARF R AR 2 i
ML, WK 2, g5REH, EHEERY 375 ~
450 ml B} 2 AR, TR b R AR Sy ik s A4 AR 1
70% ~ 80% e fE, Pt SR 1 L RFLH g
AR FEWR 2 L.
245 FFELIEFE S

B FACEROT () LSA-12S KALRHAS, JRikdsss,
L REARF A 300 mI, DUAR[EE (1. 2. 4 BV/h)
R, RKH LB T K. 30% LB &P 5 BV
AM7BV, WHESLM24%, MeELsE. 4
SR ERCE N A S B R 1R 2 s ' A A
(5.940.4) % . (6.7+0.3) % Fl (6.2+0.5) % (n=3), #%
%y (76.742.5) % . (84.7+2.9) % il (74.5+2.8) %,
A ERERE N 2 BVIN I S E . B R R, T
PL_EFELE A 2 N 2 BV/h,
2.4.6 Wi RR H B 5L

HUTRAL B AT ) LSA-12S RALWIE, IRIESAT,
FREARFUN 300 mI, BRI 2 BV/h. mTHAGE ST
T 30% LEERSK 1A 2 54 BeM, BT LA YR 22
BT K. 30% LFEVE, BeMLRIE A 2 BV/h, 4

o 0 0 0 0 0
150 300 450 600 750
LREZGRAAR/mI

2 LSA-12S X¥L.MBstE B iERtmEIZ (n=3)
Fig.2 Leakage Curve of LSA-12S Macroporous Resin
Column Chromatography (n=3)
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Vel 10 2,
247 PR gg

HUTSAL FRAT () LSA-12S RALWRE, Mukdsit,
REARFN 300 ml, _EAEECA 2 BV/h, A5 BV
FHETIK. 7 BV 30% LBERATBEME,  Ye i 4
AR 1. 2.4 BV/h, RS 1A 2 4%, MlE A&
SERANFRUE T AU bR 1R 2 B g Bl
(5.840.5) % (5.3+0.4) % fl (5.6+0.3) % (n=3), #%
B2 Ny (90.242.7) % (89.6+2.9) %l (89.1+2.8) %,
AT A BRI R 2 M N, IR
(25 RS, e Pl iRE N 4 BV/h,
248 fEmthHE

I TRALFE 47 1) LSA-12S KFLWRE, ks,
Hegmt w1 o 7.1 1 100 1 : 15, R4k
#2249 300 ml, EARERE A 2 BV/h, [ 5 BV 251K,
7 BV 30% LFEHEATIEN, YelitiE Sy 4 BV/h, L
EELM245, MEHEE. GRARZEE
AR PR LR 2 85 550 Sl (5.440.6) % .
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(5.240.4) %Al (5.240.5) % (n=3), HBEEIHIAH
(74.1+3.1) % . (73.5+2.9) % Fl (73.9+3.0) %, HAJ %l
mEtl D TRE R BRREE, PR
ERL T,

25 IEAHRERCH: itk T 205

B RSP R & KL R 2k fe, 1A 2
M EARIL R 50% , 4k S AT IEARRE R A (i 4l .
PR L A, 100 ~ 200 H IEMAHmER . & HF b
HEBE R R 7T DLk B 24li4k H 16, Fr Do kT T2
G
2.5.1 IEAHRER AT AL AERE S A &

i 100 ~ 200 H IEAHAE R E AN 3 AR AR [ 1) 4
WA, WA R IR A EAT K FLA
AL TR B R SE, TRRREE, [FIEAER
HORELLL 1 2 #ERE, .

2.5.2 Pl B A R e

RyE TGS R, & H ke @ HlE 20 & 1,
10 1B AT Lalith 1 Fn 2, #OCR I 2
FEPe . K RE S B IEMEE R R, BEtihl 7,
FERFHE | FEME =30 0 1, UREES 1R 2 45,
W HEE. d5RRW, Hma_d M . FEER
20 © 1. 10 @ 1RO 12 BV P, WI4E 3,
Hrep 1 f12 Mg &R (52.0£0.9) % (n=3), ¥#%E
9 (68.3+1.7) % .
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FAFTATE 3 LFI 2 M il (52.9+1.5) %
(58.3+2.4) % Fil (58.3+2.3) % (n=3), L4 N
(47.842.0) % . (65.9+2.3) %Al (61.2+2.1) %, HAJ %
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RAFERHERG T EIF1IM2 8885
W (47.542.2) % . (58.3+2.6) % Fl (59.5+2.7) %
(n=3), %450 (51.9+3.2) %. (65.9+3.0) %
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