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WA KA ARt KRR Zeta HUAZSFMIE X BT REIMY . S6R  RAGE B ERAEL 5 N HR-
Labrasol- P4 —EE-7K (5.303 : 29.336 : 7.334 : 58.027), FifE ML AN METHEZEMN, Waltklr, B®Et, FHRNER
(118.77£3.37) nm, PDI} 0.282+0.020, Zeta A7 (0.346+£0.050) mV, FaEttRiF. &8 AL 5T 254 FmK
SR Z A HIAE T RS, RAGRR; fSIFRAL TEE TAR logP {H (-1.01~3.85) WA MRMILERMA, NILTERE A
12 i R AR R T AT R FL R, AT AR L AL T i A

XHEIR): RAUEMRE: WOKSERE: BRI M FEW: RIKTFE: IS IR SRE 2P
s MUREMRE Y th=JeAHE

FESAES: R283.6 XEPRERS: A XERES: 0253 -2670(2017)19 - 3961 - 09

DOI: 10.7501/j.iss1.0253-2670.2017.19.010

Optimization of multicomponent microemulsion of Chinese materia medica
with different oil-water partition coefficients by simplex lattice method

XU Ling-yan, XIE Yuan-ping, KANG Qian, LIU Jia, SUN Ming-yi, WU Qing
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

Abstract: Objective To prepare multicomponent microemulsion of Chinese materia medica (CMM) with different oil-water partition
coefficients (logP values) by simplex lattice method and evaluate its quality. Methods The surfactants, cosurfactants and oil phases
were screened by saturated solubility method. Ochratins, ligustrazine, ferulic acid, puerarin and geniposide were model drugs to
represent the complex components of CMM. Based on the pseudo-ternary diagram, simplex lattice method was adopted to optimize the
multicomponent microemulsion of CMM with different logP values by appearance, particle size and polydispersity index as evaluation
indexes. The experimental design and model building were constructed by Design Expert 8.06 software to optimize the response
surface data analysis and validate the optimal prescription composition. The quality of microemulsion was evaluated by observing
appearance and stability as well as measuring particle size and potential. Results The optimum formulation was oleic
acid-Labrasol-propylene glycol-water (5.303 © 29.336 : 7.334 : 58.027). The prepared microemulsion was clear in appearance with
good yellowish color and stable property. The average particle size was (118.77 + 0.37) nm, PDI was 0.282 + 0.02 and Zeta potential
was (0.346 + 0.05) mV. Conclusion The results indicated that the multicomponent microemulsion of CMM with different logP values
is optimized and the drug loading was high. The multicomponents microemulsion of CMM with different logP values (—1.01—3.85) is
established and optimized, providing a feasible microemulsion carrier for the multicomponent CMM to simplify its prescription
screening work.
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25 P 25 24 Z 495 DR T G 24 P ) FHE A SR AR
ME W ERIA, HAEERZ ., e,
L4 A 24 i Ty S ) — s B0, e 247 2
BHITFUR E . T 25 AN IR DD SIS, TR
ESLHUREE “CPAMNG T BRI EE TR, 5%
SR VIRFIAR, hhERad LT 2 NE
Uiy BREZ, BB, SR KERAFKRIER
J&53 o

—RIME 2 A TE M e LA I BT e
MIRME BRI E . FET REEBEH-BEIERR
(quantitative structure-permeation relationship, QSPRs)
(RRIE ., AP IE T BE-7K 530 22 BORIAR G 731 o
TR B R EE I ) T VA A, RS R R
QSPRs W7ttt &40 5 K/ Bk latt CEioK
SECREL logP fl) RFUMWIE I F BN KD, 1E
—EARR TRV E N (200~500), 4T R/ANVS
B JAEEVE RN, 8 B @ 1 5 v AN
B, R, X428 QSPRs B 7t K 2 e FAH X 431 i i
BUNIZIOATII G . AR AT IERE T — RS
BORTEHE N A logP {8 H 24546 Ry A IR AE
e 24 SN 7R T B2 RO R A, R SR
IKIrTE R AT M GE o AR EIEFRIEIK T R
(osthole, OT). JI| & (tetramethylpyrazine, TMP).
FiIZEM2 (ferulic acid, FA). i3 ZE (puerarin, PR).
e Ft (geniposide, GP), Sl logP {H4r %A
3.85. 2.34, 126, —0.35. —1.01, HFEGEEAKMER
S SE R A 2 T, Sk TR 2 R AT AL
JRAE, 3X 5 Mo IR g 245 40T R e R 25
AR

TCFLALT7 AT 0T 1 TAR RO BB, SRIe 8K,
B2 — MR F SR KSR~ P4 (HLB f8) ¥
il erl s FLABRRL I 4 — R O = AR BT
Jiik. AREILL OT. TMP. FA. PR J: GP A%
ZRER P ARy, A R VE R IE T R
TGV B ENE PER S Al EOh = JeAHIEY
BEfih bR FH B Al A VA RE L b T,
A A [E K 73 BE R B O3 1 2 AR A — S B e A
M &L AT BUA, DO AL RT A B
FLALTT Bk TAF o
1 #H

BB €, 35 [ Waters 4] BT125D 1/10
JHET R, BEMPRAEE Aes) AR
N S01A RGBRIR K 48, L#Esein s R

A]; RT10 Power IKAOR-WERKE %2 5 ikt /1
PiFERS, B REAERA R A7 NANO-ZS Hiz)
AHU R, JEE DRI JEM-1400plus 2457
SR RGEE, HAY JEOL AF].

SRS TMP (iS5 14003DEV, Jii &40 #>
98.00%, Sigma-Aldrich A#]); XM FA (b5
20120328, Jii @41 %0>98.00%), [E 254 H1b iR
A RA R XIS OT (k5 20131209). PR (it
5 20131209).GP(#It5 20131209), NCE Biomedical
N, FiEsrE3>98.00%; Labrasol. Labrafil M
1944 cs, FEE FR G A RAF T MR
(OA). IG5 57 I TR (IPMD < ¥ 1118LHE 20 (Tween
200, FEi1lLZ40E 80 (Tween 80, T80). P EE. F
Z, [ 400 (PEG400), T H KEEE KA1k 2R
FBERAA; LB, s, Sigma AF; K, &
MG EER AR R b 4
2 HESHR
2.1 HHLEHKDERBZESHIARETH
HFL A&

HY Labrasol 3.2 g, W= 0.8 g, & 0.5 g, /K
55g, BERE, BT 50mL EMF, #EIHiEER
5], B AR RS ARES AL 1.0 g, TIA
OT 15 mg. TMP 15 mg. FA 15mg. PR30 mg. GP
30 mg, BEAITRFERSIEH E AR, AR K
LY E T el
22 EEMNEREEL
221 k%M AR~ Merck LichrospHer
RP-18¢ #f (250 mmX 4.6 mm, 5 pum); MEIHHNZ
15-0.085% MR K, VelBiBh & : 0~30 min, 9%
2 30~35 min, 9%~70%Z.M5; 35~40 min,
70%~80%Z.fif; 40~45 min, 80%~9%Z.fi; 45~
50 min, 9%ZJE: AREY 1.0 mL/min; FHEA
30 C; #FEEA 10 uL; P 320 nm (OT.
FA). 282nm (TMP). 240 nm (PR. GP). f& b
BRE AT, OT {REFHTIH] 42.126 min; FA {R BT
[f] 36.254 min; TMP {REH 8] 7.732 min; PR £
i} (8] 33.766 min; GP &K} ] 28.297 min; H.7r 2
BEYRT 1.5, FSEHREIS KT 6 000.

2.2.2 X RSV B

(1) R R T« R B R 5 o] e
OT 12.07 mg. TMP 13.52 mg. FA 12.21 mg.PR 13.25
mg. GP 12.23 mg, 43 ET 25 mL fRa &N,
I SRR IEFRE R R, RR51, 15 OT & (R
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BEIKIE 482.8 ng/mL) . TMP fif & (5 EIR FEE 540.8
pg/mL). FA fifi & (JiE kL 488.4 pg/mL). PR
it FUEIKIE 530.0 pg/mL) Al GP fif 4 (i
HIRIE 489.2 pg/mL).

(2) VRA N HE SR O« RG 35 B HUA o HE
Mg EOE R, BT 25 mL KRR, I
BEZIE, $£2], 19 OT. TMP. FA. PR Al GP i
AR AT, Hd OT FiEIRIE 86.904 pg/mL.
TMP Jii &K E 97.344 pg/mL. FA FiEik[¥ 87.912
pg/mL. PR JFEIKE 95.400 ug/mL. GP i EIKE
88.056 pg/mL.

2.2.3 AR H BORFEK B R 2
AL 28 mg, MEEME, B 25 mLAREER
o, N EMRERZIE, R, B

224 FTHMABHGECS] IS AMAL 28
mg, FEEME, B 25 mL AEEEIA, IR
BRI, BA, RIS

225 LA RS FELE IR TR
B X IR S VA, IR “2.2.17 Tta
FAFATIE, dFxEEE. SRR, £ RRE
WA, BEMAREE RS LTI, TiELE
PERIF, 2R IKE 1.

A B C
240 nm
PR \
Sl B i GAP;/\wJ*f J
282 nm
k L1 J\ /\_JL
FA
FA
320 nm
oT
oT
- lJ
0 15 30 45 0 15 30 45 0 15 30 45

t/min

1 MER& A). BXRER B) FEWMA (O FRIERNKH 240, 282, 320 nm # HPLC
Fig.1 HPLC of reference substances (A), samples (B), and blank microemulsion (C) at detection wavelengths of 240, 282, and

320 nm

22,6 AMERRFEHE  FEEEDUR GGG &R
0.5. 1. 2. 4. 6. 8. 10 mL, ZHIET 10 mL £
RN, IPEERRERZIE, R, SR F 5
IR RR AR R A, % “2.2.17 TR g
FAFATIE o DMLE YRR AR (X,
VTR ME A AL bR (YD, 2hilbniEdhZk, HE47
LRVEIA, R R FERIAR G R (R . 453 5
PR B RN T7 R 0 A8 OT: Y=37 499 X—
380.49, R*=0.999 9; TMP: Y=19 757 X—1 881.2,
R*=0999 9; FA: Y=53 990 X—9 817.3, R’=
0.9999; PR: Y=38873 X—32 754, R*=0.9999;
GP: Y=14797 X—21 711, R*=0.999 6; &5 F%H],
OT 1E 4.345 2~86.904 0 ng/mL. TMP 7£ 4.867 2~
97.344 0 ug/mL. FA 7F 4.395 6~87.912 0 pg/mL.

PR 7£ 4.77~95.40 pg/mL. GP 7£ 4.402 8~88.056 0
ng/mL ZeVE0 R R Uf .

227 FEEEWRE R WCOR A XTI
10 uL, 1d W% “2.2.17 Tt ps S st e e
6 X, M3 OT. TMP. FA. PR F1 GP FI& i FA i
RSD 434 0.50%- 0.64%- 0.47%- 0.81%- 1.01%,
SER RIS H RS % R AT

2.2.8 HEEMHE  HUE—HAFERHK S EL R EE
L 6 43, 428 “2.2.37 TF ik AR
W MK “2.2.07 TR T E, 4558 OT.
TMP. FA. PR Fl GP [P35 Ji &5 200 518 13.52,
13.84.13.78.27.66.27.89 mg/g, RSD 4354 0.70%.
1.00%. 0.96%-. 1.17%- 2.53%, Z5RFHTEEL
PR GF.
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229 fREtilin HBUFEMEE, R 92237 O
TR AR AT, 4 CRERL 25T 0L 2.
4. 6. 8. 10, 12, 24 h BEFEAEI, &5 2R OT.
TMP. FA. PR il GP W[HIAR ¥ RSD 7373124 0.17%.
0.94%-+ 0.30%- 1.05%- 1.39%, B3 AER A
#%J5 24 h WEREME R 4T
2.2.10  NFEREISCRBRES B H0 E F8 bR Rk o
FE G &, REFRE, 2 A B MRG0 R
W (FREWRAEE W, “2.2.27 TR S0 R S s v 1)
Fedl) % 4. 5. 6mL, INHEMBEEZIE, %5,
BCH AR B & 3 P ERE R A ISR,
ANREWREE AT 3%, FEMK. H. mEEKRER
OT I P4 RN 4: 318 101.01%, RSD A 1.52%;
TMP (11734 [EI KR 535318 100.04%, RSD A4 1.57%;
FA {18 [RICR 535N 96.46%, RSD N 1.27%:
PR (P34 BSR4 518 102.67%, RSD A 1.19%;
GP HI~FI[EICR 43 708 100.06%, RSD K 2.35%:;
Wi IA 7k AR R R
2.3 (AFNAREATILME, REEEFIRBRE
SEMEF

Bt ERIAIZS (OT. TMP. FA. PR Al GP)
S AIMNESE 2 mL SFlAH . RmvE TR A& BhaR
TS PR B ZE B0 R, R 5 min, 75 15 min
&, BN 32 ClHIRIRG %S 48 h, (thidfEyy
TREFESOE A R ZYIAFAED, B, 10 000 r/min
B0 10 min, HUEJEWR, P SIAR RS B 550

Je, HERARI S, SRR 1. AT 5 PR AR A
TER TG 471 Labrasol H MR EEIIEOR, WOk F:
Labrasol {E ARG 10 7EBIR R,
P A1 PEG400 3415 5 Bl 73 B R HI T AR BE
W BP0 IE . TEVAH VI e, R
PR Fll GP SRR, ATRER LB IR, 787
A S D, M B — bk
2.4 HIERTHIE

PL Labrasol ARG HEF, N M PEG400
DNBLFR TG PR, [ 3R M 75 5 Bh R T s P 7
ML (Ky) BN 2, A3 TG P 7505 9 A 1 L
Bl 6 = 1, FEHAH -5 VR A R TG MR BE 5 R
o, H—BimiEmMALTT, SRIE 2. ATHEL, R
ALl IPM AiAH. PL Labrasol NFEMIEMER. LA
PEG400 >y BhaR THITE PE AL AL 77 K LA R D9 il
A8+ LA Larbasol NG MR LA g N BhR
TEPEF R AL T BRI i — . 1B AR E AL
e R T HE— 2D RHX 2 ML AL T BET I i
2.5 (h=JTHHERZS

NRE— B TRE LA T, TR K ek
M = oA B 2 5 SR T VR B R T s
PRI R Kp=1:1.2:1.3:1.4:1.1:
20, IRBARMIELER (Snyo SAHIZFREL 9
1. 8:2. 7:3.6:4.5:5,4:6.3:7.2:8,
1.9 MEmRRIUGE, RE, BENS g H 50 mL
Perh, WEABEER G, BRI K, 4

R1 SMERAENERME. REEMEFMBIREEMET P ENARE

Table 1 Solubility of five model drugs in different oils, surfactants and co-surfactants

VAR (mgmL ™)

el sl
oT TMP FA PR GP
A IPM 32.13 7.92 12.01 — —
Labrafil M 1944 cs 48.78 22.41 7.84 — —
TR 39.93 32.19 5.45 — —
S P77 F1L241E-80 26.56 42.84 34.41 20.48 11.35
EL-35 22.93 64.71 23.77 6.29 14.29
Labrasol 114.52 102.42 90.30 56.57 37.76
R 1L ALHE-20 63.08 70.47 1.63 26.56 18.10
BRI P77 [ 21.82 149.75 97.02 101.91 194.20
PEG400 74.98 76.77 116.22 96.04 76.53
ToK L 54.90 197.85 101.03 18.48 90.84
= 12.66 3.58 14.70 30.41 29.06

“—7 IR AL LI P B BER Rk B AR A ) B

“—" indicates that the concentration of component in solvent fails to reach the minimum detection line
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Table 2 Formation of microemlusion of different
prescriptions
ey
A REEHER BEEEER
B e
IPM Labrasol PEG400 =
7y 22 e
Labrafil M 1944 cs PEG400 5
[y 3
TR PEG400 i
7Sy &

1R RFSR VRIS NS . B AMEL, e
TFIE R O/W BUGLFLINT Il FOK B &, JF v Ak &
F R B R E A el Oy = oAl el EE b
i 2 AN 5 IPM AR Labrasol CRHFEPEFD
PEG400 (BhZMEMERD; IR (JHAH). Labrasol
(RTNFEPERD AR (BhRImIETERD; 4558 0K
2. 3. 4bJ5 IPM-Labrasol-PEG400-7K {4 % Fl i % -
Labrasol-H - /KK RIE K fE 11 2 B, YARREE
HAH

BPEIE . B FRERAL, WMURESLIRSE R, &
&R S R BLAL 77 I R -Labrasol-75 -7k, H K,=
411 RE—BHEIRERIETER . HAHFKAH
I, R SR Al A R AT b T A
26 BATMEERUPARRBKIERES
R RMEA TS

PR A R TG TR WA A KA B R e A
100%, Z M0y = oM KA 2 L X, A5 &
RIS TER A H &, B 3 P o i HUE
FNIRARIEHER] (Kn=4, A) H 35%~40%,
WA (B) N 5%~10%, 7KAH (C) N 55%~60%.
CLVRA RIS TER . AH B K AR 0 5 & Lo A 2% 2
K&K, FLANIES (YD KR (V) KZ4rEL
840 (polydispersity index, PDI, Y3) NiFMFE#R,
K H Design Expert 8.06 #4471 (1) 5. 40T WX 4% 8 15
AL A T 2H AT SRR e, FRIEAT A DG SLER VT
W AabrA I, S2I6 B A E 45 R WK 3, AMUIE
O3 MR SCR AR 1O B S0 LR e R 7 2 2 )k
1TVF5r, BARMN . #EEEWNENZ B, mshit
FEIKEE, 1F 5 40 BEELEDL, M, it 4

A

AR

0.2 0.8

2 IPM-Labrasol-PEG400- 7k A &[] K, B = THEE
Fig.2 Pseudo-ternary phase diagrams of IPM-Labrasol-PEG400-water
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Fig. 3 Pseudo-ternary phase diagrams of oleic acid-Labrasol-Propylene glycol-water
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Table 3 Design and results of SLD optimal experiment

RS A% B% C/% Y, Yynm v,
1 3583 833 5583 4 13942 0.62
2 3500 500 60.00 5 7144  0.13
3 3500  5.00 60.00 5 71.68  0.21
4 40.00 500 5500 5 80.92 0.2
5 40.00 500 5500 5 85.18  0.18
6 36.67  6.67 5667 4 4630 026
7 3500 10.00 5500 1 613.00 0.71
8 3500 1000 5500 1 559.80 0.59
9 3750 500 5750 5 72.82  0.18

10 3833 583 5583 5 76.58  0.10
11 3583 583 5833 4 6854 0.17
12 3750  7.50 5500 4 21040 0.77
13 3750 750 5500 4 9198 0.58
14 3500 750 5750 2 5452 0.49

gy BEETVERL WEhikLr, 3 0 BRI, L

FAREIED, 240 HAGCEG 14

2.7 HURIRENE R E S

iz ] Design Expert 8.06 ¥ {4, LLIRA R M 1
(A, A (B). KM (C) NEAZE, ST
7 (YD KifE (Y,). PDI (Y3) NIFNTERR T2
TR A R oAk, BIRTAS 00 R AH R AR 48
PRI N 5 FE ¥,=0.172 51 A—0.627 49 B+0.030
807 C, R*=0.828 2, P<<0.000 1; Y,=-97.019 18
A+3 461.769 12 B+13.335 43 C—29.959 07 AB+
1.910 05 AC—44.674 87 BC, R*=0.963 8, P<<0.000 1;
¥3=-9.333 07 A—98.763 89 B—4.052 55 C+2.943 77
AB+0.258 86 AC+1.866 03 BC—0.052 835 ABC,
R*=0.9222, P=0.001 4. 5B E7R, WRHA [ P
fH¥EE/INT 0.05, B A S [A] A AL 2 1 ) 2 2
KT BRI RS R 3N 0.828 2.
0.963 8. 0.9222, FHABIMIAE REF.

MRPEEASHT R, 2 B2 S0 RE R
() Y S A = e N ], LA 4. ANE] 4-a
ATLAEH, AL AN 2 B S R ., Bl
FHMATFHE RGN, SMTE B EAC,  HARIE
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(3.00%) j A (40.00%)
7](60.00%)
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B (10.00%)

C (55.00%)\

A (40.00%)

o 5Tt A o BTt
5 I613
1 46.3

C (55.00% B (5.00%) C (55.00%

B (10.00%) C (60.00%) B (10.00%)

A (35.00%)

& 4

C (55.00%) ~_
~_|
B (10.00%)

A (40.00%)

A (35.00%)

|
; A(40.00°/L\ B (5.00%) ‘
L)

|
C (60.00%) 60.00%)
. € (55.00%). =l
A (35.00%) 00%) A(5.00%)
N _—
B (10.00%)

A (40.00%)

I0.739
0.102

B (5.00%)

C (60.00%) B (10.00%)

A (35.00%)

C (60.00%)

HERZIEN IR AN E EAFS&E

Fig. 4 Response surface plots and contour maps for dependent responses

FERCR; Tk R AR A E R, s
VRO BN BEE AKAHBI3EIN,  ANPE53 TR I
B, (HALLIRE SR N, W 4-b i LAEH, 1)
ST AR R R B o 3, il VA P A 1
I, RIARIEETEOR, HARIR RO, i bE R
TETEFIFAAH I BE I, KRB AR /)N, AHE IR
JEAHE . WK 4-c ATLLE H, AT PDI (5200
i, BEE ARG, PDI ZEHE R, H
ARATR B ROR s 17 BB R THD TG PR 7R 7K A FH 2 1) 38
hn, PDLZE#AR/N, (HZBWIREEE N
2.8 mMATFHERITHE

R E 7 A ELAL T TR G SR T MR AR
FKAR 3 A0 A 2 () e A B , R4 PR Al 5002,
SRRy N Tk o 1 D) NI E 8 S W A =1
b, 3 Design Expert 8.06 34554 Ab #E AL AL T
R, BRI R AL I SR PR
T, AR 2 MR AJ7 1 Rk
W 0.967, &bJ7 2 BARVET N 0.958, 2 NI

e S 2 S B ME R 4. WA, AbJT 1 AIkbTT 2
MEEETER R ZEA KR, HANIIES K PDI Sl {E
BIMZEAK, HRELTT 2 KRR T 1/, Rk
HH AN logP B 22 B AL RLAS L/ INBR IF, 0 2%
HREAE TS 2 AT AL T BRAIE
29 AR RIIEIIE

R4 B T X AT AL A H I e Ak T = S A
5.303%- RARMIEER (Ky=4 1) 36.670%F!
IKAH 58.027%I1FIAb T 4R, E ) % R 245 AN [V 7K
I R B E U LIRS AN, 34T RIAE L PDI
e, AT 3 ikEe, fRILE 5. R
185 ST B 22 35/ F 10%, Tk BH 5 F2 T R
UF o WU A9 30 2 AL B4 77 : Labrasol 29.336%,
P BE 7.334%, PR 5.305%. 7K 58.025%.
2.10 HARETHKSEAZBZ RIS

PR AR 7 FREAE 5 AR . TR G SR TS
PEFIFIKAE, BEREA5]. FESFREAS AL 2.0 g,
I &K OT. TMP. FA. PR. GP, Wi/ 1Hi+k

F4 BERMULS
Table 4 Optimal theory of prescriptions
L0y THAHY% TRE RIS /% IKAHY% SMVESy Fif%/nm PDI Ly
1 5.209 37.743 57.047 5.000 78.170 0.129 0.967
2 5.303 36.670 58.027 4.790 65.040 0.127 0.958
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x5 MUEIELFBEISEMMESTUNMELRE (n=3)
Table S Comparison on predicted and measured values of

optimal verification prescription (n = 3)

RAEELD TRIME SEE W% /%
SRS 4.79 5.00%0.00 4.50
Fif%/mm 65.04 70.16£2.46 7.87
PDI 0.13 0.1340.01 1.57

30 min, fFHIEAE), HEHE 12 h, KB HF
F47, L 4 000 r/min 250 20 min J5 BU_E 3B, BE
TEW0.1 g, INFEGER 20 min, T 100 mL &+
EA, TRA, EEFAAEATIE . SREW, F
ZIANERH K 7 L R A S ELH OT e KE2 &
4 19.14 mg/g, TMP f K#Zii 24.51 mg/g, FA i
K#Zim 22.54 mg/g, PR H K2 33.24 mg/g,
GP i K# 25 33.97 mg/g.
2.11 PHREMKSECRE L K7 AL REITEN
2111 SERRAIEE ] LI SR F g 2,
Gl EARCR M ST RS SR AN B R Y S AT SR
F S AE AL BRI SRy, BOh 25 AN R K 43
BC R L O L 2 1, A NG E IR FHAL 1
FE F e, 2 S O 8 HOE KT 5 A
I, N O/W B
2.11.2 KR DAIA Zeta HAL  HUHZGASE MK 2
Be R 2 o AliE &, RS /RSN TG kL
PRI 25 AN [R1 3K 73 i R B B T EL I T 3
KA Zeta FAL, S5REKH, 25N ERHK B &R
WL M I KRAE N (118.7743.37) nm, PDI
790.282+0.020, Zeta FLA72H (0.34610.050) mV.
2.11.3 YpPfaEtEmtar e stk A 10 000
t/min &0 30 min FE;  ANTEAR E 1 S B T L
BT 4 CHEAF 24 h.32 CHEAF 24 h 347 3 MR,
SRR, BRI R G B,
RURE Z Ja AN A KA B A B
ARSI E
3 it

AT A S 56 1) 2 1) w245 AN 8] 3 7K 23 i R 32 B
I3 LR A 5% i 1 1 8 S K M 1 — R AR A
RBHAE R R, BAERFLAE T % £ S 20 5y
F)3E 24 LU G P f 0 R Ok . ARSI IR I T H el
P REVERT TFL I AL 7 HEAT 04, SR FH R AT R/ g i
6 VR ESCHE R TOUIR6 DX 3y LAt S O P B iR
TR E A & B & R E A EE R sz, T

CLARAIEAH B 5200 1 &% R R 2 FfE e, BLAE— @ i
Bl A ] DAAS i e R A DR R I AR U, R e
5E £ Rl R AE SR B 5 EeE L, OROR A T
SRR, DRIASHIE 7 1) 4 2548 [R] K 25 e 2R 5
Z WA BN TS R R AN R R
R AR IEAE F AL, Wl a2y sk
Hil A P FLFT 75 B FE R G R s MUK T
HEM KiAE K PDI 3 ANkt ab 7R 2=, i Aty
WAV HEAT S0 BT AR R A, R FH il 7 T 4
P T AANIUE S R LA 7T, SEER IR, 4
e -

AT SR W30 AN A BV I 4 PP TS
PEF) 4 PO PERIA 4 FPiRA RIS,
45 3L 55 Labrasol fEAMALIIR IR, X 25
W25 0 R AA iR, Rk $E Labrasol N
FME o

2RI RIS, TR, KT Eh
RJ7, R Z, oA, MU o b T A
Tt MARZIMLE B 8 AR R QSPRs B 7t 7 1
H, fE— M FIREER (200~5000 K, 7
T RN R RRIEIEE RN/, 78 Rz i i 1 ik
R AREEL, 230K 2 L R B R 258 B
W R R Rk, AR T — RAIEK
T AN A K 2 i R ECR 25 ROslay, TRk
RAEH 25 A1 F IR 2 2 o B VR FIRFE . R
FH B AT A% B D ) & AL T 25 AN ] logP
B (=1.01~3.85) Z AL, T AN AN [F
logP (A IR 2552 T IR . A3, AlAT
LR, AT R & AL AL T it TAE .
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