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(54) Title: A FORMULATION OF SILIBININ WITH HIGH EFFICIENCY AND PROLONGED ACTION AND THE PREPA -
RATION METHOD THEREOF

(34

R - — Tk B 5 RO AR R L

(57) Abstract: A formulation of silibinin with high efficiency and prolonged action and the preparation method thereof are dis-
closed. Said formulation consists of a solid dispersion of silibinin, silicon dioxide nanoparticles of silibinin, sustained-release ma-
trix materials and release accelerator, wherein the mass ratio of the solid dispersion, nanoparticles, matrix materials and accelera-
tor is 1: 0.5~1.25: 0.1~0.3: 0.1~03. The drug loading rate of the nanopartiles of silibinnin is 51.29-51.77%. The solid dispersion
comprises silibinin, polyvidone K30, soybean phospholipid, acrylic resin IV in the mass ratio of 1: 1~3: 0.3~0.8: 0.2~0.5.
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— K BT SRR R R Fe Ak

BAR G
KRR Kk —MEBKUAYHIR LR, AR 72 MEERERKT
B AR RS &R,

BREAR
K K& (Silybin, SLB) RMHEEHEY/K K& (Silybum marianus) JRSZA$EEL
7 ERIKNETELEY), REREHERNRP NI EFAMER, XT& R HRE
AARRERNEER, IEREBNTRGEESY, WKL ZHTHRT 3 8HN
R G FEHFELERE S 0: Florak, HahnM, RahnH, et al. Milk thisle
(silybum marianum) for the therapy of live disease. Am J Gastroenterol, 1998,
93 (13):139. ). BT SLB sE# T/K, il D ARGIF DR ERK, EHHFX SLB H
B SHEFFRET TREHORMFKWEDHMAE, W, SIRNBHEEEY. BiE
SEAE. MERBEEYE (SN Giacomelli S, GalloD, Apollonio P, et al. Silybin
and its bioavailéble phospholipid complex (IdB1016) potentiate in vitro and in
vivo the activity of cisplatin. Life Sci, 2002, 70(12): 1447; Z=Rgj, #HE4,
KRR K CEEE SR B RERE. hEZ, 2002, 33(1): 31; ZREI, W
B4, T, %. PEG6000 [EF4Bis R S YIK CEI R EEER 5 &gl
HICER. %2R, 2002, 37(4):294: Lirussi F, Beccarello A, Zanette G, et al.
Silybin-beta-cyclodextrin in the treatment of patients with diabetes mellitus
and alcoholic liver disease.Efficacy study of a new preparation of an
anti-oxidant agent. Diabets Nutr Metab, 2003, 15(4):222.]
[l o U AR B T HAI & 7k 8, AR EEZENS, NABRATZIZR:
MRFTE. K CE R A BRI E & R ARSMNE TR, B EERFEFER. 2000, 21
(10): 961.; Zhen-ping Wei, Shi-rui Mao, Dian-zhou Bi, et al. Dissolution
improvement of cisapride by solid dispersion with HPMC. Journal of Chinese
Pharmaceutical Science, 2004, 13(4): 254. ; Fude Cui, Mingshi Yang, Yanyan Jiang.

Design of sustained-release nitrendipine microspheres having solid dispersion
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structure byv quasi-emulsion solvent diffusion method. Journal of Controlled
Release, 2003, 97(3): 375.]. XEHPEZGYHI#& E A BUIkE, LN YWRIE
BESHEHER, XEAVNRK, REEWFHE, BNFERERY . BAKRER
SR AFR M. ZERFFEFEDOALGIFENALRE. BRIRERNS . BFK

BB, SRR RSO, FENRAR LR F 25T . A S R

R IR, AT ARAN IS R AE IR SRR SEA S E. (B 1.
Kathy W.Y. Lee, Tri-Hung Nguyen, Tracey Hanley, et al. Nanostructure of liquid
crystalline matrix determines In vitro sustained release and in vivo oral
absorption kinetics for hydrophilic model drugs. International Journal of
Pharmaceutics, 2009, 365 (1-2): 190. ; Jie—Xin Wang, Zhi-Hui Wang, Jian-Feng Chen,
et al. Direct encapsulation of water—soluble drug into silica microcapsules for
sustained release applications. Materials Research Bulletin, 2008, 43 (12):.
3374. 1,

EHER, BERFREHARERBN MBI R &R RE. AL (Mesopore) #4
BLRFLEA 2-50nm L ALMEL RENILRERF, WAALFNEFRE. FFN
AMEEHAEFUTR A 1 KESHNERF: 2. LB EHAE 1. 5-10nm Z &5
Rl 3. LR Bk 1000n/g; 4. FLIER: 5 REH & TUARES. HFEALHY
FHEAGYBERFUTINA: 1L A3 TR, LEEBEN, AYAE, 2. REHSTHE
RIFLIE, + 5 KERETEAREIERD T RNREHEEA R, BT aER T
A R LY REFLE A, AR MR B ERIER: 3. #
BRRFAYE N TEY . BHIFN M EMEA BRI BB 8k, R 3RA AN
ERBR, FRLELSHNEFNIME, ERURAR.

FRBART B0 BUARERE. KRR B M E R . AR AMEiK
MER “ZERL” L, SI&T —FRAERSNEZRFIL. S¥ERENEMRS
(¥ 72 /NI GERE K TR B R O BRI

KHAE
BE A BEAR . BN FLARBHIE TR FRBERE R B S AR = E S
&, WET-MEDFMRAES. ERBGFR. 72 DN R/K B 5 s R .
ERHPRIAR TR T
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— P W B KR, T e G B B AR R . K T B T ULRE A
R EREERME RACRIAA S, ENTZ BB R A KB RE RS8R 8k
CEI R EAREGORR . ER R AR [RRNGRI=1: 0.5~1.25 1 0.1~0.3 : 0.1~0. 3,
Hoh K a3 S AEESRRL B BN 51, 29~51.77%, /K CEIZE Ao BiEPa
HRYEN K30. KEBE. RARMENS, K ERSHEHENREL . KKEH
3. RUEFK30 : KEBHE: WAEBRAEIVS=1: 1~3: 03~0.8 : 0.2~0.5.

B K A R R A OISR EE

— & BRK CE RSB BRI G, BEA FH T BRA -

S8 1. FRECSLB 1g, PVP-K30 1-3g, K EBEE 0. 3-0. 8¢, WIGMMIEIVS 0. 2-0. 5,

A 20-40ml K ZEEHE (BDERTET 710°C/KBFMERME) 5, T 60°CKE,

90rpm e F R BIET, T 10CKBTEFERER, BE—20CkFE  2h 5, HE 60C
HAE 12h, K, L 80 HIR, BEMASEE, &H;

SRR 2. B 20-80ml MR C4%, HOA NP-10 4-8ml, JB%J; MA 1-3ml IECE, 25.6
%EK 1-3ul, ZWHEFE 1h; FERWINERERIN L8 3-5ml, ZRBH 24h; IOATIK
Z.B% 40-80ml, #BF 1h; 7E 15000rpm, B0 15min, JIEMAFHMAKBE=IR: IMAEEK
AT, BB S ARG K 8g-32¢;

B 1g FIRE —SAEEGIRBIIMA 0. 6mol/L Na,CO, %9 1000ml, 60-70°C, 200W 43
BFA 4-5min, 15000rpm, B0 15min, ZEME/AKIER=IR: MO 10ml 48K, KT

R, BEIN L ARSI,

B 2g /K KB, T 10-20ml oK 8%, A 1g BREIAFL MBS RLR 1
24 /NBF, 15000rpm B0 15min, JUIEATEK ZEEEE=IX, IIA 10ml ZZ1EBKRGTERE
BK W R ZE ALK 2¢, HAR N 51. 29~51.77%;
S' 3. BUPR 1 FIBHK CEI EEADEUE 1g, SRERNFAER K4M 0. 2-0. 3g.
KEBURZEAEA%EE 0. 1-0.2g, BYE, MNEE 0% MHERGI&EM, & 16 BifE
BB, T 60°CHL 30 ArEh /S, I 16 BN, SERER 1;

ST 4. BUPER 1 SR HIK G R EA S 8k 1g, 5N R L4EER KaM0. 1-0. 2g.
IR EAEE 0.2-0.3g, ST 2 HIBRHIBUK CEE ZEILREGIKH 1. 25-2. 5g
BAJE, MAEE T0%KIFEREI&HH, & 16 BMEINEHKL, T 60CH 30 24t)5
B, if 16 Bt 88 RN0N 2;

LB KPR 3 HIBMERER 1 MPRE 4 FIBMERER 2, HRERRH 1:

3
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R 2 = 1 2.75~1: 4 MUHNRAIE, EA, EAREIE 40-60N, EIHIAALY
K CH SRR

KRB RO T, TSR 3 Bl R SERBUL 1 A
B 4 BB MOGRERL 2 SR 10 2.75~1: 4 KBRS EMERIRTE, SBAR MK ¢
A K AR

I

\B

t

AR BIE R

1. AREET B ESBUANERE. SKRREEMESBER. AFNTLME
MKBER “=FERZ” JLE, UERSSESERMEEEN “XBY” SRHHHER
ARAHEG, NFESFABFFNIMERE S EREMRAILER, FRFRKZ5Y,
BEB KA RIZ BRI AWM S, EEFFNM L EAEEGIRRA BASM R, ¥ B A5y
HEAR. BRNMILAKREIEER, FRKEREEMBHIEER ZEMES, HI&LHE
B JEERE. BRAZERN SLB KMERSN, FHAFTERSNESBIE. Fisl&
(1 SLB Bl a4 37 B 5t BB I Beagle RAEIZIBN WIS, 45 REKMW: SLB MK
HIFIE A EZRIZEK 14. 8 5, MRT ZEK 4. 52 %, SLB 7E Beagle RAKPA B2y 4k B R
BCFRR, SKILT 72 TR MERMER, 4R 0E 3.

2. ARURAFRGSHEARSHRERWLEE, —HEAESR % SLB HBEE &S #
IO T KEBEE, RI{Eut SLB MR ARM: 5—77H, BTY0KRHIER, SLB 44
KAUE BEREINT SLB ZENUAA AR s BE AR, RIREE R TR & SLB M ReHIF
MAMFIAE. Bk, KR EHEK SLB MK AERFIFE L —MHKAERHF, B
RMEREIR, BIFE “@BEKY” WERSHIFEERESF. FrHl&H SLB K3
ZEREHIT KX IR BIFIZ Beagle RN BN EIAR, 4RKH: SLB KRERHIFIMHET 4
YIFIFABE Ay 383%. AT 3 RAZ 1 IR B MK BREIFI R

3. ZEMEAEYHE, RAETE, RIESZ; AARRARIERE& ARG,
BEH&ERE., ARERFKRERE. Sl&dRTEWERD. EMEGFEMRA.

P P 35 B
B 1 A4 B 2 B9 FL S ARG B S R
Bl 2 94k B il 2 B9 FL B ALRE SRR RPRL AR 20 AR B
B 3 A< B il & /K K B SR B RO R RE I Beagle RIKM 25T £k .

4



10

15

20

25

30

WO 2010/075665 PCT/CN2009/001300

| RARSIHIT R

A SEftfsi] By AR (X 2%
SKIRAT R RYER K30 (LIEEmH MR RAR), KEBE (LEXHALE
[RATD: NSRGRMAE (R RRMEERARD; FRERNZE (BAHERN

CFRFERATD: BRRFEE KM (EE-RRRAREARERATD: MEUERE

R (LERFRERZAFERAF); NP-10 (EBESHHARLF]).
SN MBS RN (Heidolph AT, #EE); H66025 HAVEYEN (A
FRAES s ADP HE A HL (RIS SIZHAE R A R,

S —

FREX SLB 1g, PVP-K30 lg, KEBEAR 0.2g, WEMMARIVS 0. 1g, JIA 20ml FEK
LEEFR CLENTET 70°CKEBPMERM B, T 60°C/K#, 90rpm fEHEERRIE
F, FIOCKBREEERER, BE—20CHKHET 2h /5, E 60°CHFH 12h, HEE, T
80 EIJ, BEASEE, &

HY 30mL FR 4%, I NP-10 4mL, J8%); A Iml IECEZ, 25.6% %K 1oL, Eif
PR 1hy RieWNERERN 88 3nl, ZEHHE 24h; IMAT/KLEE 40nL, 7 1h; &
15000rpm, 5.0 16min, YLREAZEMBKBEZIR: MAEEBKAGHTE, B3 8/
KFLKY K 6 |

B 2g “HEALEEGIRIMA 0. 6M Na,C0; 3000mL, 60°C, 65°C, 70°C, 200W 458
44520 %, 44 10 ), 4 43, 15000rpm, 5.0 15min, ZEME/KIERZIR: A ImL
ZNK, WIRTE, BRI SRR (LB 1 FIE 2).

HY 3gSLB, ¥ T 20ml Jo7K LB, A 1. 5g /v FL ZEALTE KRR 1E 24 /M, 150007 pm

- BSL 15min, YVER K ZEEVE=IK, IO InL RIBKAFTIREBE S g Kh.

Wﬂﬁ@%ﬁﬁwm,5?W$ﬁﬁ%MMa&‘ﬁmﬁFW§ﬁ%?a%,ﬁ
SJE, MANEE T0% M58 E & %M, it 16 BIFERIREH, T 60°CH 30 44EH
H, 1t 16 B AR, BEREK 1.

B SLB kS #1A 1. 8g, 53R FRL4EE KaM 0. 36g. (REfCBRESFAE 0. 4¢,

R TR AEGUKRL 28 IR SE, IMAE R T0% KISER &5, i 16 B 515 298N,

F 60°CHt 30 8 EENL, i 16 BIFERL, BRI 2.

5
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SORETURL | FOZERERRL 2 18 1: 2 MWHNREE, KR, EAHHIZE 40-60N, i
KRB R &R .

ST —

FREX SLB 1g, PVP-K30 3g, KEWERE 0.8z, WIGEMAEIVE 0.5g, fA 40ml Tk
LEERE (WERTET 10CKEPMERME &, T 60°CKHE, 90rpm gk Zik
T, TI0CKABTEEEREEN, E—20CKFET 2h 5, BE 60°CHAE 12h, 5%, T
80 B, BEMESEUE, &H.

HY 80mL ¥ %%, HIA NP-108mL, JB5): SO 3ml [ECEE, 25.6% &K 3nL, FiE
PEFE 1h; ZARWINIFERRDY 488 SnL, FRBH: 24h; IIANT/K ZEE 80mL, #B7 1h; 7E
15000rpm, E.Cr 15min, PTIEMAZABKEZIR: MAEEKAGHTE, BB ZEEEN
PN Tk i S

B 3g ZEALEEGIKRIINA 0. 6M Na,CO, 3000mL, 60°C, 65°C, 70°C, 200W 43 %IB
FF44r20%, 44 10#, 44y, 15000rpm, B0 15min, FEIBKIEEEZ=IK: MO ImL
AU, AHETER, "R SNESKR.

B 3gSLB, ¥ T 20ml Jo/K ZE%, A 1. bg A FL ZEAEEG K AL 1H 24 /M, 15000rpm
B0 16min, JIEATEK ZEEYE=IR, M 1mL ZE4EKA R FIRBE 29K RL

HY SLB [l #t4k 1. 8g, HRAHALER KM 0. 4. KEURERELF 4R 0. 4¢,
RERE, IAEE T0% MR &%M, & 16 BIFEENRIR, F 60°CHE 30 44tE
B, o 16 B Rk, BEREH L.

HYHU SLB [ #4453 #ifk 1. 8g, H5RFALA4EE K4M 0. 36g. (R REAEE 0. 48,
WA ZENREGHL 3g IREE, MAER 70% KR B &5, i 16 B 1515 2R HRL,
F 60°CHE 30 8hEECH, T 16 HIimRR, BEBEH 2.

R | FIERPL 2 1558 2: 3 WLLBIRAJE, MERE, HIEKCEESN
KHRE.

L =
FREU SLB 1g, PVP-K30 1.2g, KEHEAE 0. 4g, WIHEEKAEIVE 0.3g, A 25ml T

- KZEEERE (BENTET 10°CKBHIERE®E) &, T 60°CKHE, 90rpm iEHEEEE

BT, FI0CKAEZLEZER, B—20CKkiE+ 2h 5, HE 60°CHEE 12h, FE,

6
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it 80 B, B/EEsEUE, &H.
HY 30ml ¥Fcibe, AOANP-10 5ml, VBS); B0 1.2ml [ECEE, 25.6% %K 1.5ml,

FWRPPE 1h; ZEHINIERERRIY 288 3.5ml, TE\EHHE 24h; IMAT/K ZEE 50ml, #BFE

lh; 7£ 15000rpm, E.L» 15min, PUEAZEMAKEZIR: MAEEKAGHTE, B8
R R K o '

B 1g ZE ARG RN 0. 6M Na,CO; 1000m1, 60°C , 200W 43 BI#8 7 4min, 15000rpm,
B 15min, ZEMEKIEE=K: M 10nl ZE487K, BiEHTIE, BRINFL - EEEGRRL.

Y 2gSLB, ¥ T 20ml JosK ZBZ, I 1g 7L ZEALEEGIK LR 24 /M, 15000rpm
B 15min, PLIEMTTK ZEEHE=IR, M 10ml ZE1EKA G TIREBE PR

B SLB [ 5 8k 1g, HRAPAYEE KM 0. 2g. [RIARBRBELAFER 0.28, &

| SfE, AEE T0% IR K& %M, i 16 BIFSEEER, T 60°CHE 30 94 EHL

W, T 16 BIfER, SRR 1,

B SLB [ {4tk 1g, SRAFA4ER KM 0. 1g. REREREAEE 0. 3g, ?‘2.
2 SRS 20 IRSIE, MINER T0% MBE RIS, o 16 B IF1E 2 BRL,
T 60CHE 30 b /aHUt, i 16 BIREHRL, HEBERA 2.

SRR 1 MR 2 158 2: SHILBIRESE, KR, EJIHEHITE 40-60N,
/K RE R R BT 7

S i 5 Y

FREL SLB 1g, PVP-K30 1.5g, KEBEAS 0.5, WAEBMASIVE 0.4g, A 30ml &
KR (RBENTET 70°C/KETIMESE 5, T 60CKE, 90rpm fEHERE
EF, FI0CKBTEEHEERER, B—20CHKFHEF 2h j5, WE 60°CH4E 12h, *ﬁw

i 80 H i, 1B AEAE, &H.

B 50ml Bk, HIA NP-10 6ml, JBA]: AOA 2.2ml IECHEE, 25.6%% K 1. 8ml,
FEPHE h, SZBRMERERRIYZES 4. 2nl, FEBEE 24h; MATIKZEE 60ml, ABF
1h; 7£ 15000rpm, E5.L» 15min, PUIEAZMEKEZIR: MANEEKAGH TR, BE-H
WREGIKRIR K .

B 1g & ALEEGK AL 0. 6M Na,CO; 1000m1, 65°C , 200W 43 HI#8 7 5min, 15000rpm,
B0 15min, Z&ME/K¥ERRZ=IK; A 10ml Z&808K, AT, BRINFL SRR HL.

R 2gSLB, ¥ T 20ml Fo/K ZBE, MO 1g M FLZFAMEEGIKKLRAT 24 /DR, 150001 pm

7
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B0 15min, JIERTKZEEVE=IR, M 10ml ZEMEKA R TRBE A GNKHL.

B SLB B Ay a4k 1g, SRFHLYEER KaM 0. 22g. RERBREAFEE 0. 22¢,
BAE, MAER T0%MBEHEYH, T 16 HRFEEIGER, T 60CH 30 445
B, 16 AR, HEBRR 1.

B SLB B A5 iifk 1g, SFEANFLAYER KM 0. 15g. REBURRELFEE 0. 25¢,
A ZEALREYKRL 2g IBAJE, IMABE T0% KIFERGI& 34, i 16 B B BRIk,
F 60°CHt 30 4 EEH, i 16 BBk, BRI 2.

CERERL 1 M RN 2 $218 2: 3 IR &S, R, HEJi#HI7E 40-60N,
KRB &SRB

2B H

FREX SLB 1g, PVP-K30 2.5g, KEH#ifE 0.7g, HNEEMMATIVS 0.4g, A 40ml T
KRR (BENTET 10°CKBTINEEE) 5, T 60CKE, 90rpm EHERKE
IEF, T 70CKBTEEERN, B—20CHKHEF 2h 5, HE 60°CHAT 12h, HEE,
i 80 B, 3@ EUA, & .

B 70ml BRC4%, I NP-10 6ml, ¥B5); O 1ml IECEE, 25.6%%&/K 1.5ml, =
EBFE h; B MMIERRN 8 6ml, FIRBH: 24h; MAT/KZEE 60nl, #FE 1h;
#E 15000rpm, &5.0» 15min, JIHEAZBEAE=R; WMABEEBKAGTER, B3 -8 1baE
GIKRII K o

B 2g “SEALEEGIKRIINA 0. 6M Na,CO, 2000ml, 70°C, 200W 4r%I#AE 4. 5min,
15000rpm, &5.0r 15min, ZEMB/KPEERZIR: A 10ml ZEMEK, AT, BENMLE
REGHAAL

HY 2gSLB, ¥T 15ml oK ZBE, I 1g A FL —EALEEGIKRLR#H 24 /N, 15000rpm
B0 15min, YTIEATT/KZEEVE=IR, A 10ml 281K R T 1R B B A 4K KL

BY SLB [E 444 #4k 1. 2g, S5HRFRLA4EE KM 0. 3g. KIARBRAELF4E 0. 3g,
BAJE, MANER 0% KRG &%M, o 16 BIMBENEEHR, T 60°CH 30 445
B, i 16 Bifsn, B[ERBHL 1.

Y SLB [E4A 4y #itk 1. 8g, SRR HLA4E KM 0. 36g. KIAZRREL%E 0. 32¢,
W T E ARG 2g IRAIE, IMAIER 70% HIBER I & %A, 1T 16 BIHEB EE kL,
F 60°CHE 30 A4 EEUHE, i 16 Bk, BB 2.

8
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ZRPURL 1 MERER 2 1B 1 1 WBNREE, EF, EIESITE 40-60N, 4%l
%m%mﬁ KA.

S 7S

FREX SLB 1g, PVP-K30 2g, KEHEAR 0.8g, WHEAAZIVE 0.2g, A 40ml K
ZEWRE (LENTTET 10°CKEFIERER) /&, T 60°C/KIE, 90rpm HEHHEEER
T T T0CKABTEEHEZEN, BE—20CKET 2h /5, WE 60CHAE 12h, HFE, T
80 B, [|EELEE, &,

B 60mL SR E%E, A NP-10 5mL, JBA); MO 1ml IECEE, 25.6% %K 1.5mL, =
EAEHE 1h; SRISW N EREMRIY ZEE 5. 5mL, FRBIFE 24h; IIAT/K ZEE 70mL, #E 1h;
£ 15000rpm, B0 15min, VEARBKBEZR: MAEEKAHTER, B8
KRR A

B 2g ZEAMEEGIKRIIIA 0. 6M Na,CO, 3000mL, 60°C, 65°C, 70°C, 200W 258
4420, 4410 %, 44, 15000rpm, B0 15min, ZEM/KPER=IK: A ImL
AR, RERTE, BRI S REGIKRL.

B 2gSLB, ¥ T 15ml Jo/K ZBF, A 1g AL ZEALRESK AR 1 24 /BT, 15000rpm
B0 15min, YIERTOK ZEBEE=R, SO ImL ZE1B/KA R TIRBE A KR

B SLB [l fA 0 8UAA 1. 4g, SRNFE4ER KaM 0. 3g. (KEURARRELEZE 0. 3¢,
BAGE, MAEE 10% R EI &8, & 16 BB ENEER, T 60CH 30 245
B, i 16 Bk, SR 1.

EXHY SLB [E 444> #4k 2. 1g, S REF 4R KAM 0. 42g (RPN 4 0. 48¢,

B T EALREARRL 2¢ RIS, IAGE B T0% MBI &40, 1T 16 B 18 SR B0k,

F 60°CHL 30 0 5h B, i 16 Binsk, SERDR 2.
ZERSRh 1 MR 2 #8111 FIBhREE, KA, EHEFILE 40-60N, Hl
B E EEmAER AT .
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A E Kk

1 —HMoK CEIREBRBER, BHER: BEE T /K CEENEES A K
RHIE CEALREGORRL . R E MR RARREBGY, EIZ BRI RE LA K CERE
R R BOK CEIE Z S ALREGURN : R EEME: EFIEFH=1: 0.5~1.25:
0.1~0.3 : 0.1~0.3, HAHKCHE _EIEIKHEA RN 51.29~51.77%, Kk
B TR A4 BUR B A RYER K30. KEREE. WARRKIEIVS, Kl aEiRS5H ek
MREN R KEER « RYER K0 : KEBE: REEREIvE=1:1~3:03~08:
0.2~0.5.

2. WRT\ARIER 1 sk CEIRESREAEIR, HRFEER: HFisRE.

L R ACRIE SR 1 BTIRK R AT R SRR ik, HARER EEA L
THISBRA R

SR 1. FRELUSLB 1g, PVP-K30 1-3g, KT #EAR 0. 3-0. 8g, WIHEEM AEIVS 0. 2-0. 5g, .
A 20-40ml oK CEEHEEIG, T 60°CoK&, 90rpm JERZR K BIET, T 70CKB TR
FERR, B—20CUKEET 2h 5, JHE 60°CHEAE 12h, ¥FE, T 80 HIF, BEMSE
&, #&H;

s5I% 2. EY 20-80ml FREN%E, AU NP-10 4-8ml, J84J; A 1-3ml JECEE, 25.6
%E/K 1-3mL, FHEPIHE 1h; FEWMERRIY LB 3-5nl, FWPEH: 24h; MATK
Z.T% 40-80ml, #75 lh; 7E 15000rpm, B5.0» 15min, YTIEREBKE=X: IMAEEK
AT, BRI S NEEHKRR K 8g-32¢;

B 1g FRE 8RS RIINA 0. 6mol /L Na,COs 1000ml, 60-70°C, 200W 438
75 4-5min, 15000rpm, B0 15min, ZEEAMEZ: DA 10ml ZUEAK, WIETE,
BRI FL = EACREGIKAL;

B 2g K ®HEITE, T 10-20ml oK 28, A lg EREINFL ZEMEEGUKRLRE
24 /NEF, 15000rpm B0» 15min, PTIERTTK ZERBE=IX, I 10ml ZZRK@ R TRE
HoK W T T EALEEGIKHL 2g, BZYE DY 51. 29~51. TT%;

SR 3. BUPR | GRS HIK KB RE AL Bk 1g, 5RFPLAYER KM 0. 2-0. 3g.
ERERBRRELA 4R 0.1-0. 2¢, BEF, A 70% RBER HI& B, L 16 B A EE
ik, T 60°CHE 30 P EEE, i 16 BIffR, BERBH 1;

LB 4. BUPR 1 FIERK REIREAS8UE 1g, HREPE4EE KaMo. 1-0. 2g.

10
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RBUGR LR 0.2-0.3g, S| 2 HIFKBUK B ZAEEGIKAL 1. 25-2. 5¢
BYE, MA T0%RBERHI&HM, & 16 BIFEIEERL, T 60°CHE 30 24 EELH,
o 16 HE#R, BERERL 2;

H 5. PR3 HIA MR | AP 4 SR BB BN 2, £ 1: 2. 75~1: 4
MLLBIRE G, Eh, EAIEHILE 40-60N, BIEIE/K & &K,

4. MRIEAFIEK 3 BTk K B R R BIFR S & ik, HASME: Kb B,3
HERMEREEAL 1 FIPR 4 HIEHERER 2 8 1: 2.75~1: 4 WHLFIREGEERER
T, FIBKEREERKBRE.
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