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Preparation Technology of Andrographis
Paniculta Compound Taste Masking Suspension Particle
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[ Abstract| Objective: This research aims to improve the taste of andrographitis compound particle, and to
research the preparation technology of taste masking suspension particle which suits children. Method: Particle
coating was applied to prepare taste masking particle,, through building the relation of concentration with mouth taste
and dissolution of dehydroandrographolide of two inspection methods to evaluate the effect of taste masking. On the
basis of taste masking, the suspension of taste masking particle was prepared that can be taken by children suitably.
Result; Eudragit E100 coating is good for tasting masking. The suspension particles made with the method of
coating dispersed in water evenly and tasted good. Conclusion: The coating particle has good effect on taste
masking. And the preparation of taste masking suspension particle is suitable for children patients to take.

[ Key words| andrographitis; laste masking; coaling particle; suspension particle

S5 S DR — MR IR IR R AR oD 3 RO AR S AL, BT R
B R R AT X TN LRE MR R E A

(R E] 20110127(008) RGP 097 Rk . B 07 5F 0 3 FUREBR ¥, ™ L5 o 2
[B&TE] 2517l FHHF 45 (200807032) 4 R 24 M 1 o B L R R AR A T LA SR

(B8] S FLNERSHEARSFHAGTR, PR RZE 0 O R (E I AE T LR
Tel ;13576076875 , E-mail ; sunshal985@ 163, com *ﬂﬂ_aﬁ?ﬁ]E JLE#H:]%] @ y {EXTT&tﬁﬁ'ﬁ j{f‘hﬂ %[] . %

DEWAER] " B et #az, W35 o 2 37 90 50 5 37 1 ) i ot g . . [2] - g -
H & [ EL == e 1) Lel Lﬁ' I
o To10701 7110615 £ uoxon 126, oy B RBUR Bt L4 e B R o 0L

[ %t RE ] 2011-04-20 0931 il FH A A e, W bR, I RGH G SR O 2 T
[ H AR A ]  hitp://www. enki. net/kems/detail/11. 3495, FAb 70 T4 e i 1 Rk, 2 L BB E Y H A
R.20110420.0931. 007. html Y AR S i X 52 5 O T HE R OB 1 ) R0 A

o [3s



P A E O IR R BR A A L

Fiifll & TZ2F5E , WA T & 5 2F O VEHE W R B Uk,
BRBEWMEE T 2Y 8wk, DR, IR T
{8, 38 B L3 B A W PR ME AR 2 A IR A

1 #7#

1.1 {{2% DPL-1 B ) e ) R/ K ML ( FE KK
Tl 25 P A R ITAE A 7] ) , Agilent 1100 5 24 AH
@5, AL1040 T 7Y B 59 7 K (A 5 #-46 41 2
XA AT PR 2 7)), ZK-025B L #4028 T4 4 (L i
B XA A PR ) , Y-04B =5 %08 w4 B (AL 505 W K
JCHLREE AR A R 2 F] ), SXJQ-1 24 B i B i 4
AR OB IR B CHARAF) .

1.2 gy HEHgOCERERCHE), BKS L
T DY 1 X B ol (o TR 2 A A E BT, it S
110854-200306 ) , Jt %5 %7 E100 ( & & RHOM, =
EO80901211) , FLAk ( TR I T e 3t A Aok i A e A7 PR 2
A ), B (Ll 2R 00 3 e A 2 A BR A R ), H R
(MEHETHS REARA A ), ¥ K I 1+
A RAA S 9091067) , HIEE (GE5EL) , B
AR 2R N 22 B % , B (b [E 2 4 ) 2005
R R .

2 FEHER

2.1 J0RL RS PR R VA

2.1.1 K ZEOE M BE S G0 5F  Hypersil 0DS2
AL (4.6 mm x 250 mm, 5 pm) , 3 3 A HEE-K
(52:48), il ik & 254 nm, i3 | mL-min ", gF4E
B 10 pL, A1,

0 2 4 6 8 10 12 14 16 18

ll C
\

0 2 4 6 & 10 12 14 16 18
H/min

E1 SHFOERE HPLC
AR B B BE A C. BIRERT B 1 K 5 0
2.1.2 BUKFLENEE G L LR AREE

TR 5 4 14 5 Bl ok B AR 24 i ok AR, % 8 B — R R
2t 1) A, A S T A TP R AR A R R E
JUEE B 700 Bk R T 20 mLoaK 3B S A IR A B s A5UAE
35 g, LA 100 mL K ki A B, 43 5 4 15,30,60,
90 ;2,3 ,4,5 min JUFE 1 mL( B2 B %b 75 ] i A7 5
I mL),&f 0.45 pm ffL g, HPLC W 52 £ i H R
AR 203 PR G B S5 B S URE 259 4% M T ik e e
K DIENBRIIF L) o

2.1.2.1 OptE RIS SRS HRNTE R
H o 0HEPR 3 {7, 4 5 g, KiREH7E 40 C, 4k
AR BB H 50,100,150 r-min "', A A IR
93 95 5 % B0 K 5 o 3 PN TR O R R A 0 L 25 R LI
2, B3 i 3 W AR 0 8 O, B K 5 0 S PN TS A A Y
WK, N R AR, -5 4% HE 100 remin ™',

16
14
a2
210
= 8
® B —4— 50 r+min !
‘g ) —=— 100 Temin !
5 —4— 150 remin !
Og 1 2 4 5 6

t/min
M2 RERS AR Bk 5 0 B A0 R0

2.1.2.2 HHMATRRENSE  FRIE 0%
WURL3 1), 45 5 g, R A 100 remin ", K 451
FEHAE 30,40,50 C , 25 ZEAN [m] /K I M K 2 00 3 Y
BRI R R ey, 25 L LI 3, B KR T R
7K 5O 35 PN R 19 3 HY B 8% K, H 30,40 C [a) A
i 1 X5 BT b, B AT L B R 24 K R 40 C

16
14
12

——307T
—a—407T
—&—50°C

it e 5 /mg L7

Og 1 2 :f:lin 4 5 6

B3 FEKEMBKFLCENESHENEW
2.1.3 BKFOLENBKRES OB ER IR
5 g &5 5O URL, IS BROK B R Ik, IR Ik
YOO T N K 2 0 S5 PN TR B v 4 B Ok 3.5,3,
2.5,2,1.5,1,0.5 mg- L™ MKW, % 10 4 F{k
R, O (P 45 AN g AT 18 ~ 24 B R
BAEL  WMAFWERBER | mL fEREHE&EF

- 13-



W17 R 12 4
2011 46 A

P R S R O R S A

Chinese Journal of Experimental Traditional Medical Formulae

Yol. 17, No. 12
Jun. ,2011

Sk, R 10 s ik Y 3 TR KO 1 Bk, 1 R R
49 BR e R T 0 TUSOE T A T R N 10
2 B B SE, s E B R, PGB . DR
Jo AT , W BE AR R , 2 ST B K 5 0 T I TR VR
SO0BErMER, S RNE S, 7£ 0 ~ 3.5
mg-L ™", 5 F G [l 7 Y = - 5.24X +21.13
(R*=0.994 6) . 5 Wk [ {12 ¥ 98 25 ok A E 314
v B, phr B 5 BT 41, 16,5 4 S 15 bk M B B A5
P I A s, O LR (L 1) 0 R AT 43 i R 16,5 43, JF
P65 #8 Al A0 W K 2F 0 3 N AR ) 95 B B {E R 0. 88
mg-L ™' fE0~3.5 mg-L~", AT K4 75 2 F 0 g8
A%, 0B 7K %0 S P9 R B 9 /N T 0. 88 mg LT
R TR, M KF3.5mg- L, IAAD
S AT AR 2 Y
B HU S Eii Al L E 2
[ Y o O N OO O (O

20 17 16 1312
SHE

ARiEsE  AREAEZ

I |
4 1

wnf—

|
9 8

B4 Rk EOERN R R REQRITEGH

0
=RI3
.
R
35
L 0.6 LB 2 2.5 1} 4.5 4

1
JEC R BE /mg L

MBS RAFOENBERERESOBRNXE
2.2 JBORLEEAPE I SE J7 ik
2.2.1 fRIEMAIIE  AROE AR I E R B E
bk KR EE T EARN 2r SR L — &
FEES F B by FORLZE G218 A < vh , 8 304 J0RE DA K
e L300 4 bk 11, T2 Ao 3 AS 725 f [ 4 f Oy o, 000
HEURE H 4% T i 2 Xt AR tang = H/r (6 28
Rak#) -
2.2.2 WMAWEMWE IR A m 1Y BORE, 50
A2 18 1 A 100 mL & &8 o, 57 B2 B i A9 4 B
V38 F AR RREE ,p=m/V,
2.2.3 FHURAFRMITRE FBUERER m, WA
OB, iRz 5 A A S ) O L 6 45 H A EURL I FR R
9 m,, BREE = my/ m, x100%
2.2.4 DIREABRILMITR HBRIBHRTEE S,
IR, I TR B ) 8 BE L, # — 8 I Ja] JE W
ST T AS P 2 722 B 0 B P 1) R B H, DT R 4 R
b F=H/H,.
2.3 HEBRFORLAE J7 Bl 45 LA

- 14 -

2.3.1 FRERIFRIET L HeAL Ty PRI 5 L T
25k 4 13,45 100 g, IR 43950, 0 A S5 45 () 76 ¢ 5
(e, i, LB, H 2 ) IR 2, 10% 3 Fi H 1
BAm, it 65 Hifilhr, T4, B 65 ~100 H ik,
1% 2. 0.2 J 20001 TR J5 3400 5 00K A9 E AR 1 T
B 7 5 00 38 P9 B 0 9 LR R RE, & R A i LR 1 AN
6. 1 min [ 4 FfrJ0RL 0 2K 55 00 3% P9 1R 9 9 L K
HIE T 3.5 mg- L7, CUBELL 2,32 s DR E T B
0] ] 26 1) ABURE AL 3l M RN 15 3R X B, BURL FP i K 2
AT Y TR A 7 L R BE o B/, LB B 00 B R — R
FEE b AT A0 Al ety A, R A R A R ) e, ol PR
T A i B8 571
®1 TEHRENPTH B ERER

H i TR

B thikfhs ° | H sy
Ag+mL™ /%
By 33.95 0. 465 78.4 <3
B 34.48 0. 451 76.9 <3
IE B 32.35 0. 470 64.5 <3
H 7% 33.07 0. 491 79.6 <3
18
. 18
e
g 12
@ 10 [
B 8
0 6
=S
2]
o " It e A i
0 1 2 a 1 5 6
t/min

BHe HEFAMBAFOEANBEELHENRERE

2.3.2 PEMP IR E S WA PR I F0 T
¥ 3 63,4 100 g, IR G2), 298 508 LLA [ E 6
(1:0.5,1:1,1: L5)IBA 5, FH 10% JE 8 K AER
A, 65 Hfi kL, T8 . HL 65 ~ 100 H ik,
2.1.2 K 2,000 T J ik 5 AR 1 6 A 1 TR A
KEFODIENBRIE L, SR WEK2 ME 8, b
A Wby Lo Bl i 1 S, B 7K 55 0 % PN IR A LD B IR
HA A [, {ELRSURE Y 3 2 1 i RECER 25 75 3 %, 48
iR MG R85 . (H i T 25 4 B iy Bl 770 o
KGANELYS Ik 22 (W A, i A 24 43 A A 1) L 9] 3
131,

2.3.3 FGMRRETIE AT RRIRZI N 3 0y, %
100 g, iR &840, HinA SR a8 RIR S, 20 5 H
10% JE ¥ 3% . 10% HPMC (10% Ji ¥5 25 E100 VE &
M,k 65 H 0 il kL, T 4. B 65 ~ 100 H FikL, #i



P A E O IR R BR A A L

T2 EBT R LGRSO B A R

2 i) fﬁm /?i%' WERE % Tf
1:0.5  35.9 0. 445 B B 72.9 <3
1: 1 35. 1 0. 464 I 1 77.3 <3
1:1.5 34,5 0.523 it A 82.6 <3

e
3

iy
- 10
E" 8
Q 6 ——1:0.5
® ——:]
= 4 —h—1:1.5
=
0% 2 4 [

#/min

B7 i AERkS 0 EREREHERZN
2.1.2 J 2. 0.1 B0 J5 3 I 5 ORL (1) 5 A o &% e
A O 3 N T A3 L VR T, 5 2R A3 ) L 3 RIIA 8.
10% JUAFAF E100 il % 69 0k H B 7K 55 0 38 P 185 B9
KT 10% HPMC I 109% 3E B 3 il % (19 8
B, FH 10% HPMC 1 10% $iE #3 3 1 % (19 BORL I 7k
S0 XE AR B0 0 L M B AT I 22 s AE R 3 v 3
o UL 18 403 4 27 P O 4 %) R G 2 A 0 T B, AR
B AT 50 50 7 ARG B 10% JE M SRAE R 6501

®3 REFHANF RN R E RS

e ke B geml ! BE O/
10% ¥k 4 33.9 0.467 76.9 <3
105 HPMC 34,1 0. 443 77.1 <3
10% JL4edF E100 337 0. 471 75.6 <3
16 -
w 147
Haz
&0
Ew0;
=
2 —e— LOXHPAC
= —S— 0%
= ‘; [ —h— 0% RAFEFEL00
0¥ . ;
¢ % timin 4 B

B8 BA RN Bk AW
505 TR0 I S R R A B ws ks  dk b Oy
FRERE T LHEA ISR RAYS, BMASRD
Wiy iR S, F 109 Y& B 3 AF B A I KL ,65 C T4 S
h, Bk HL 65 ~ 100 H WKL £ . & J7 98 0 3% WUk
AR 4, ) R, 9 A R A R AR A PR E LA A2 L
TR X IR R
2.3.4 PR

2.3.4.1 @WARMBBEE PSR 3 6, 205 H
6% JL¥FAr £100,6% W] 1 6% HPMC 1 40 4K 4 %4,
R A R W8 T2 A A, A ACOBURL 9 22 18
21% . WACKREAKS B 0B B IR & 3 R A2 A
LA BE A JB B U H e 7K 2 03 TN R T
W 4,5 FE 9, 3 R KBRS R W ARBORALL,
T8 7K 5 2 PN G 97 A E AT BRI R AF E100 4L
Hed W, 7E 2 min Py /K 5 0 DY TR 9 3 1 R
ARG T3 R B, 0 AR T 5 EL AR AR ok R HR R L A AT
E100 34 i F0RL b 15 AR 25 B 4, A UKL KG 3% 3L
2, B LRI A E100 4Kk H
R4 MUKRBRSUBRTMBBERSE

Hi I 0.2 92 42 5.9 B
75 35 6~11 1k
95 45 6-9 #
x5 TEBKEMMNEFRMER
I 40 ~ 100

il kA, e /Z.ff_‘ Mﬁﬁi@z s gy
HE I 32. 4 0.514 90. 5 <3
HPMC 33,1 0.417 67.2 <3
JE4EAF E100 37.8 0.483 83.6 14

—+— fi8EL00
—— U
—— i
—+— R

JHE W img - L

t/min

B9 AH R Bk B0 P AR
2.3.4.2 A[FEEAYENZE BUSR 3 0, LR
AF E100 164546 B, 3 03 BURL A4 28 3¢ 1% 5 4 51 N
14% 21% ,28% 53 5 P T ZEZHAK , H5E A
A 1 T OB HP PG K 5F L T PN R O T LR M 45 R
WL 10, BT 14% ,21% ,28% (143 4 0kL o B 7K
S50 N TR U 1 e JBE 7 847 LA T 19 I I] 43 G0 SR 30
s,2,5 min, AL, A BF9E HEFE B IR M T 28% Y fU K
HORT

2.3.5 EHFOEMKIESBRME & LEa
E100 i £ i 62 A< JURL , B 0% 5 4% I [a] #8 55 & 5 28 .0

.15 -



%17 5% 12 1 o 56 30 7 70 2 2 Vol. 17, No. 12
2011 £ 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2011

L6 BARTHFOENBMN SR, TS RE TIER, A

=, :: S5 T M 7K 50 3 N I O v R 4 bR 23, i HPLC

‘i W5 RS i, PR A R AR K 50

B os i BEZE 1 ~500 mg-L~ BOLEHE /iR ¥ = 19. 941X —

@0_4 —h— 8% 4.808 4(r=0.999 9) ¥ ¥ RSD 1.03% (n=6) ,

u.i | FEPE RSD 0.65% (n =6) , hAE (5] AR 18 BF A 1] i

6

t/min

B 10 O 6 A B ok B 3 1) R A 0 0
T UL B 1 R B A R (HHE BR 0B I T K,
i T B Rz 75 TUUE , 5 SO ) 8 AN HEB 5 55 S Bk
B AR, BA B v ek, 2 e iR R
Ay 8 0 R SS0RE A2 /K B 5T I, e 1R AR S A
ST S S R R R B ORI A Bh B .
PRIBCHERURL 3 £, & 2.5 g, 40901 5 2% Wy B &
I ( ¥ JLE , CMC-Na, HPMC ) i & 147, it A 50 mL
40 CK,IRAT, 4 2.1, 2.4 11 5E 10 min P 0B 09 3T
FEA R G5 UL VL. 3 Dt e 1 B Ak 7 A
) T0C Ik R 2 8, OB TR BR BB E -

12 —— B
i —8— CMC-Na
—h— HPMC
0.8
2, 0.6 |
0.4 |
0.2
0 : i
0 5 . 10 15
f/min

B 11 B 3 & 77 5 0 3 AT B B AR bE RO B2 0E
3 g
525 5 U 3 JOUREWR BB 37 50 R, Ak T v S 4
AR AT B T 0RLAY il &, ELAH R AE — 2 AR b
AT LA o v ke {ELBDRE HR 7K 5 0 3 P T ] Y
WA BERR, MR ZE . B 7 o0 3 OB 45 55
E100 &AM J5 3, R4 B HE 3 1 58 O A9 0K, {5
WABURLAER T K, Z ULvE, BA U BREL, A H T L
HOAR o VS I R A B8R A B TR R UL 7E K R
Y57 43 B, kA O RIS AR 0 R
OF L0 1Y) 2 B R A3 2 B 40 2 AT LB K 5
LIENBESE . ALR S LERE RN B
I 75, MR SCRARGE > | DARAR 35 20 7 10 20 2 2
B R B A K SO B, B R 55 0 PN T A T A
KT A FAC R B 20 T AR S5 5 I 75 5
LRI T TBE 7K 2 0 S P T R 5 400 2 A TR B AR
5050 11.20% 1 2. 89% , Jii 7K ZF 0 38 N e 1) 35 Bt W
- 16 -

N 98.13% (n=6) , PIREH &M E T2 -

254 1R A] AR SR PP A R A R R R
TINS5 IR VAN (EL N )Tz m AT
HBHE N REH MR ORI KA A
T AR AS R X [/ — Bl B 2 KR %
FUBAT 4735 Z K% A Indow ™' #l Katsuragi "' (1) J7 3% ,
RV S0 Sk 7 b 85 A (] R E 2 T U VORI AT A
RVEM . B 55O ORI A B A, H DR JE £
o 24 R A1 FH R 19 495 2, o B 0 SR Y 28 7 A IR
AT A3 B IE Y 7 1 A R MR 3% 0y R A B9 O .
AR LR rik R EE HENEE T
O FEORLE WL, T VA& B 6 A S WE o R B
B8 7K 5 00 3 P9 T A 4 A, S B K S 0 P TR VR 2
TR O 28 Jr B L ARG 50 K 2 0 34 DY T A, T
FF i P IR, PP A0 o R0 A R OR , SR ER A5 R R
B, 2 B AR e AT FRLPR B, 45 SR AT 5§, O AT o IR GG IR
H R T2 AT 53 E AR 59k RS20 9 i 26 [ A

JUFEET E100 2B & TR G, 4 pH <5 I
i AE HR (pH 1 ~3) Hp i ff SRk, {HL R 76 i (pH
5.8 ~7.4) AWM " . DULKAF E100 K 0 £ b1
ok, AT LA BH A BRHE 2 JIE K 250055 A e AE H A sk i
T IR FBIHERR Y LAY, AN S0 H A B R i
(&% k]

[ 1] Julie A Mennella, PHD and Gary K Beauchamp.
Optimizing oral medications for Children [ J]. NIH
Public Acecess,2008,30(11) :2120.

[ 2] Hiroyuki Suzuki, Hiraku Onishi, Yuri Takahashi,et al.
Development of oral acetaminophen chewable tablets with
inhibited bitter taste[ J]. Int ] Pharm,2003,251:123.

[ 3] P.C. Kayumba, N. Huyghebaert, C. Cordella, et al.
Quinine sulphate pellets for flexible pediatric drug
dosing : Formulation development and evaluation of taste-
wasking elficiency uskg e diectronic:wonguel 1. Burd
Pharm Biopharm 2007 ,66 :460.

[ 4] HWAEE, TR BB RILL. 5003 19 W4y B 40y 0 ik
fFgEAEsL (D], &P E 2450 ,2002,5(11) :693.

[5] W&EN, #RH, #7C. % AHFoEFPFO
HEHNEE R KON RS RELI] R
5 I A< 2 1L ,2006,17 (4 ) 299,



T EE 12 o [ 9 36 ) 2 AR Vol. 17, No. 12
2011 £ 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2011
DOI.CNKI:11-3495/R. 20110420.0933.012
1 H -+ >
RER, AL Fea BT MY 1A
(1. PHEKMNANFNERARBEIRHFRL P, H G 3300065 2. B VEFR,HE 330004

[HE]

3. PEAFEMFR T BN, LT

100700 )

B BRI B BT RIT L . ik UG]S AT O 45 , R 1T 90 18 22 A i 2 3 6 {10 0 24 ) G e ) e £

PIMTZ . GRS R T B R T 2 5wk K (40 H) A 8 4k 80% Z B, #4737 pH 8,80 C bl f 421 2 i, 3
W60 min, G5B AFREM,Z LLM A W EEME GER T kA

[x&iA]
[PESES]

SEW] S B R RIS IR A
R283.6 [akfRiREg] A

[XEHS]

10059903 (2011 ) 12-0017-04

Optimization of Extraction Technology for Saikosaponins from Bupleurum

ZHANG Guo-song' , FENG Chuan-hua®, LUO Xiao-jian' , XIU Shi-ning’ ,HU Peng-yi" , WANG Yue-sheng'™"
(1. The National Pharmaceutical Engineering Center for Selid Preparation in Chinese
Herbal Medicine, Nanchang 330006, China;
2. Jiangxi College of Traditional Chinese Medicine, Nanchang 330004, China;
3. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[WfmBEH] 20101203(003)

[EE&TE] FERHT 00 %W (2009ZX09103) {LFH B AR =34 (201-CQY0048)
[E—1EE] TR, T4, W 253 5 85 85 HRBFGE, Tel:0791-7119617
[EBRER] * EBR4 R4 S0, Tel :0791-7119617 , E-mail ; Wylw915@ 126. com
[P H AR E] 20110420 09,33

[ P4 HAMAE]  hitp://www. enki. net/kems/detail/11. 3495, R. 20110420.0933. 012. html

[10]

[11]

R, WakeE, sk, . IR A I e
JTERI R [J]. 7R 24 ,2000,10(2) :34.

Vikas Anandl, Mahesh Katarial , Vipin Kukkarl et al.
The latest trends in the taste assessment of
pharmaceuticals [ ] 1. Drug Discovery Today, 2007, 12
(5):257.

Indow T. A general equi-distance scale of the four
qualities of taste []]. Ipn Psychol Res, 1966,8.136.
Indow T. An application of the t scale of taste ; interaction
among the four qualities of taste[ J]. Percept Psycophys,
1969 ,5.347.

Katsuragi Y, Mitsui Y, Umeda T, et al. 1997. Basic
studies for the practical use of bitterness inhibitors.
selective inhibition of bitterness by phospholipids [ ] ].
Pharm Res, 1997 ,14.720.

Xu Jianchen, Bovet Li Li, Zhao Kang. Taste masking

[12]

[13]

[14]

[15]

microspheres for orally disintegrating tablets [ 1]. Int ]

Pharm ,2008 ,359 :63.

Beatrice Albertini, Cristina Cavallari, Nadia Passerini,

et al. Characterization and taste-masking evaluation of

acetaminophen granules; comparison between different

preparation methods in a high-shear mixer[ J]. Eur |

Pharm Sei,2004,21;295.

Phoqus Pharmaceutical Limited, 10 Kings Hill Avenue,

Kings Hill, et al. Practical approaches of taste masking

technologies in oral solid forms [ J]. Expert Opinion,

2007 ;417.

ERA BRI 2R BOR BTk & 5 1

FTIT. E 22450k ,2006 ,41(19) 11444,

ERA, A, DG o2 R R R O ik

RO [ 1], b [ 2 2 aE, 2007 ,32(15) (1511,
[ S

« 17 -





