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W OE A RE&ELFERKWIE AR (ZTOC-LPS) F 3t RT3 473 0. ik A7 R AR m PR AW (A F LEALE) fe s A
BR 89 L3 R BB 2 E A A H BRI AR, Th ik ZTOC-LPS 8941 &7 ik B AL 75 ' K 297 55 g (SPC) #9 e N & i i 7 SPC-A2 B B (CH)
JRE EARW-IRR A B A BRSO Z b KSR IR AT AR AL T & BT BR R AR AT R R e T AR
B R MR E T EN CEENE; RRA T HE&E T EHE 1 mL R4k P SPC 4 mg SPC-CH /R4 3: 1 K R d-5 R
F 19 FEAR-TERMEIL 1:70 RIBGIBED5 °Co AT 3BLIE 4R o 3 A b Ao 2 A BR 69 F 3 631 55 4 (64.63 £ 1.00) % e
(90.33+0.72) % , B 25 &5 31 4 (9.09+0.14) %A= (1.43 + 0.02) % , #:.42 4 (257.41 + 7.58) nm, Zeta 0. 4% % (—38.77+0.81) mV, %
AR FHREH 0.10 £0.04; &S ik KIS R BT ISR EA RAFoI AL T M IR RSB E(4+2) CHRMTHE 1 A A ER
FRIBATFHRE AN R T, ik AT OB ET E R ETAT, T SRR R EASZ R, THES A7 AW AR
L,

KEIR B AR ISR A RGBT, HE T iR

Preparation and Quality Evaluation of Zedoary Turmeric Oil Compound Liposomes

CHEN Ji"*, ZHAO Xiaogian', HU Shanshan', MA Yangiao’, LIU Yan’, TAN Danfeng’, CHEN Zehui', TIAN
Yingbiao' (1.Dept. of Pharmacy, the Affiliated Hospital of Zunyi Medical College, Guizhou Zunyi 563003,
China; 2.School of Pharmacy, Zunyi Medical College, Guizhou Zunyi 563003, China; 3.Dept. of Physiology,
School of Basic Medicine, Zunyi Medical College, Guizhou Zunyi 563003, China)

ABSTRACT OBJECTIVE: To prepare zedoary turmeric oil compound liposomes (ZTOC-LPS) and evaluate its quality.
METHODS: The preparation method of liposome, the addition amount of soybean phosphatidylcholine (SPC), ratio of SPC to
cholesterol (CH) in lipid, drug-lipid ratio of zedoary turmeric oil (ZTO), drug-lipid ratio of tretinoin in formulation, and water
bath temperature were screened using encapsulation efficiency and drug-loading amount of ZTO (represented by germacrone) and
tretinoin as investigation indexes. Quality evaluation and primary stability investigation were conducted for liposomes prepared by
optimal preparation technology. RESULTS: The optimal preparation method was ethanol injection method; The optimal preparation
technology were SPC 4 mg in 1 mL lipid, the mass ratio of SPC to CH 3:1, the ratio of ZTO to lipid 1:9 , the ratio of tretinoin
to lipid 1:70, water bath temperature of 55 °C. Encapsulation efficiencies of ZTO and tretinoin were (64.63 +1.00) % and (90.33 +
0.72)% in 3 batches of ZTOC-LPS, respectively. Drug-loading amount of ZTO and tretinoin were (9.09 £ 0.14)% and (1.43 +
0.02) % , respectively. Particle size was (257.41 £ 7.58) nm, Zeta potential was (—38.77 £ 0.81) mV, PDI was 0.10 £ 0.04; the
results of centrifugal acceleration test showed that the liposomes had good physical stability. No obvious change was found in each
investigation index of ZTOC-LPS that stored at (4 £ 2) °C for 1 month. CONCLUSIONS: Established preparation technology is
simple and feasible, the quality of the prepared ZTOC-LPS conforms to the requirements, and it can provide reference for the
following research of ZTOC-LPS.

KEYWORDS Zedoary turmeric oil; Tretinoin; Liposomes; Encapsulation efficiency; Drug-loading amount; Preparation

technology; Quality evaluation
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I3k 4 AR AT LR M SO SN B i 2K 4304k, AT
P LI FE ) R B B B R BRI 25 . ARSI AT
W 20, 255 FTR P AR B HAA D RIVE ™ (H
HEA K2 R 22 i Bl s, £ N A2 3R
il

IR IO A BB A i A0 A W R g o U2 454, - B
AW IR S R AE AR AR, TR IZ U T4 R 4
RGN DUIR AR R 25 A, R HE SR 254
(7RI R P I B K 24 0 7 2 Bk 1) JRa s ity B kI
BRI, 5 i AR R FH R, 9 AT S 25 A FH s [) | 9%
KAERAER, B, 8 T oGE AR AILE A TR T
R M PR S AT oY 2 0K W 3 2L W) (L A R o
b il 28 2y AR BT (ZTOC-LPS) , A J5 2L il
FIFAIE A R AR

1 ##
1.1 {88

Agilent-1260-DAD-ELSD = 08 AH {43 (HPLC ) 1%
(2 E 2 HE RS A R ) 3 85-2 fH IR BE S Bt PR (&t
W BN ES)T) s KQ-300VDE BUBECHS 8 75 I 1 vk s
(Rl B 5 A2 A BRA R 5 JEM-2100 55 43 B 5 175 5
i 5 ( H A ik 04541 s FiveEasy Plus™ FE28
pH T [ 4 4 45 ) - 6 R 240 E% ( 1) A R Al
RE-2000A Jig 4 78 KA (I o A AL ER ) s TG16W
1R O ML TDSM G 250 HIL (R VD I B L A
B BRASF]) 5 A8 75 W AU BRAIL (0808 2 A R B 1y
A BN T]) 590 Plus PALS Zeta HL A 875 43 B4 (35 [ £
E i SUNER A o
1.2 #mEiRF

I [E B (CH, #E 5 : SOT27A, 4l . =95% ) 4k A TR
JEREZY (L5 : AO330A, 45 iF >98.5% ) , 4 A g X R i
(5 : MO512AS, 46 . >98% ) BRI T REECEY
FeARAG BRS 5 FEAIM VTG T4 KSR 245 A BR A ]
#5:20160313, 57 i 8.1% (>7.5% ) , F74 2015 4
Fo CHP T 24 B )R RE ] 5 7 I X B it st SR A R
FABRA A LS 160222, 461 . =>98% ) ; K & IR#EAS
(SPC, Filg K2 ABRAF], #E5: 20140703, 4l - >
95% ) s I LN Y M i ol s HAniatnl 5 o drati .
2 AEEHER
2.1 HOEEENEREWEL

PLFEA I rp ot EH R SR 25 SR AR, SR A HPLC 3 1
A ZTOC-LPS H i Lh i ) % 1
2.1.1 fig &M A% Gemini Cis (250 mm x 4.6
mm, 5 um) ; i SIAH : ZHE-7K (65:35) ;3 : 1.0 mL/min;
FEIR - 30 °C 3 MG - 220 nm #FAE R : 20 pl
2.1.2 XPREARIC AW 25 RGBS PR IR S R 0T HE A
it , FH B S R A 20 png/mL OV T, BINAS: .
2.1.3 XA BT ZTOC-LPS MY FLIA K « K5 %

- 616 - China Pharmacy 2018 Vol. 29 No. 5

W “2.4.27 1N ZTOC-LPS JR A& 1 mL, il A 1 mL H
R L, 4B 7 (3% . 45 kHz, 3% 150 W) 10 min, $275] .
B0, AR [RIEH AN RN A R TR AR LA
214 EREMEE I ORI AR LA
T Th A X BE IR W . ZTOC-LPS B 7L VA K 20 uL ke 43
B, BEIIE LR E . 45 SEEIE R AT, Haxw
FAR WA ke iLE 1,

50

10
5125
< 30 <100
F 75 T
20 5 S

50
10 25 I
0 = () ST
0 2 4 6 8 10 12 14 16 0 2 4 6 810 12 14 16
t,min t, min

AZE IR BUAREZLI B Ch X I A T

0 2 4 6 8 10 12 14 16
t, min
C. ZTOC-LPS i FLiA

1 HOWMEMKEeEE

Fig1 HPLC chromatograms of germacrone

2.1.5 ARiERRZ R HIES A A R BGE h IR RE E
T, TN BRI ) A BT T AR 4% R R R R 43 1M 0.19
0.38.0.76.1.14,1.52.1.90.2.26 ng/mL () RN W, PEFE
A3, DA TR AR () X 5 0 A ) Jo o e 3 (o) 124 744 42 [
U, A5 10 5 2k y="52.762x—0.744 5(r=0.999 8) , £
SO T T R G I R A R S R 0.19~2.26
pg/mL,

2.1.6 AEE R FENE EEEMAES R AR
Tkt T8 FERG I, S B RSD N
1.04% (n="6) ; FEA2 2 ML, 12 h N 75 T &
RSD 4 1.24% (n="6) ; #£ B 2 PR I8, 75 Shill % 2 1Y
RSD 4 1.11% (n="6) ; 7£ #Eff FE 56 v, 75 Sl ~F- 25 m
FERDCE H7 106.05% (RSD A 1.68% ,n=6)

22 HABRSENEFEHEL

221 gL A7EH  Gemini Cis (250 mmx 4.6
mm, 5 um) ; 3 SN AH « -2 % DR IS BR 7 (85 : 15) " it
T : 1.0 mL/min; 28 MG K« 346 nm; A3 : 45 C 5 i
R .20 uL.

222 XPRESIVAWEI S OR PRI A TR X BE
T B, s AR 100 pg/mL (O, BNAS:

2.2.3 A g [We2.1.37 W ik,

224 LTRSS s FOIR AR LA
Ak A BR AT IR S AT . ZTOC-LPS ¥ FLIE I 20 uL JEFE Sy
Mr, BTG R . 8559, 4k ATRIGTE R IF, AW
FEx HAR WA gL 2,

225 ARiERRZ AT R R A A TR R S
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=) =}
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=150 =150

100 100

50 50

0 0
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¢, min t, min

A2 PR R LI W B4 A TR I Al AR
350
300
250 EIINA
2200
E 150

100
50
0

0 2 4 6 810 1214 16
t, min
C. ZTOC-LPS W FLIA

2 HABRSHREGIEE
Fig2 HPLC chromatograms of tretinoin

T, TN FE ] A A A TR 48 5 R B 430 A 7.65
15.30.30.60,45.90.61.20.71.50 ,91.80 pug/mL B , %
“2.2. 17T g S VAR S AT, DA TRTRR () X 4E A TR
(A o B VAR o) IEA TR DT A5 21 7 ol y=146.0Tx—
12.567(r=0.999 9) , 45 KL, 4k A BRA I ot 12 vk JiF 2
PR FE Ky 7.65~91.80 pg/mL.
2.2.6 AEEE FEtE EIYEMAEREIRE  HAK
TrkiEATE 5, EREE BRI, 4 AR T HEI RSD
0.34% (n=6) ; fTERREE XIS, 12 h N4E A TR & i 1)
RSD 5 0.49% (n=6) ; fEHEEZ AT b, 4k ATR & 11
RSD 4 0.11% (n="6) ; 7E#EMR FE 50 v, 4E A TR F- 1Y
JEE %4 100.53% (RSD 24 0.80% ,n=6) ,
2.3 ZTOC-LPS 8RR FHHEMNE
2.3.1 Ui AN AE A TR PIBCEI E B9 2
mL B0, a3 4L A AZE FUIg A 0.2 mL, P43
SR A R X AR SR IET A 0.2,0.6 . 1.0 mL (R 4
A TR X B S IE 459 0.2.,0.6, 1.0 mL) , FH H 5 R 22 %1
&, 15 000 r/min 2.0 (02424 6.2 em, FIA])30 min
Jo K S B E I 1 mL, R R A R v N
0.40,1.20,2.00 pg/mL A4 7% 5 i 7% ¥ 5% 10.00, 15.00,
25.00 pg/mL A 4E A TRV TR, PRI ZE o 455, 35 S Y
SEFA RN 2443 51124 100.20% . 100.92% .99.99% (RSD 43
M4 0.60% .0.15% .0.09% ,n=3) , 4k A & [1)°F- 24 [ 1
4% 7 R 100.67% . 100.24% . 100.03% (RSD 43 i
0.44% .0.68% .0.12% ,n=3) . RIHI, K #0955
BRI SR B 2T AT o
2.3.2 MEAMBEAENE EEEEE SOk SE
DI 72 25 90 ) A 5 R R gk 2 1 R 5 W I 2.4.27 I3
T ZTOC-LPS TR EW 1 mL, 15 000 r/min #5.0> 30 min, 3
% B3I, BURJ2U05E, in 1 mL B EEA A% , HPLC 250 &
BTG 3 5 T ) B VAR (e ) TN E A R 1 JoT e R
(c.) 3 73 X ZTOC-LPS VAW 1 mL I H B 25 7L, 7K

TEIEE 2013EFE 205 FE 8

TS (Ji% . 45 kHz, 7% . 150 W) 10 min, 15 000 r/min
250> 10 min, HPLC JA I 22 fig B A TR B i v =2 6 1) 5 o
SR cp AE ATRIV BRI IE cono T 2R 2511
WEPR AL R, Hh AR EE R =c/c:x100%,
4 ATREUENR =co/e, 5y x100% , AR 255 =[BTk
T 24 4 e/ (I SRR v 25 W - 3R )] %
100% , 4 A TR #2  = IR i fk rh 4k A T2 2459 1t/ (g i
PR 2+ A T ) 1% 100%

2.4 ZTOC-LPS #|& 75 %1%

2.4.1 EBAHOEL  HSUBR[LTIR S50 Ko7 AR BGE
Fe i SPC .CH R A FNZE A R, LA 5 mL S 057 # , &
THERe 78 K #% 1 AE 35 CIRERRIaA ML (2 K 60
/min) , JE 34508 I I TR, 5 1 2 T Al 1 B 25 5%
ARV, ARG N 10 mL B R ER 28 v i (PBS ,pH=6.5)
T 40 CHEIEK B KAL 2 h, 8% 48 7 (4K . 20 kHz, 1))
4,300 W) 4 min, Bl ZTOC-LPS 1 & , M & ZTOC-
LPS Ul a2y &, A5 3 k.

242 LEEEANTE FESCHR[I8IM 251 By T FRBE 24
Fo A5l SPC.CH . FE AR FIZE A TR, 15 T 5 mL Jo/K 2.5
o, RIS 5 PBS B TR PR Eh bk (lEIEAKE)
W 5 mL K L2748 57 3 3 A %1 50 C PBS (pH=6.5)
W, TEATERE kSRR FE | h, il LT e kB
3 ZTOC-LPS{RA , M %€ ZTOC-LPS f IR FIE 2 &,
AT 3 WK R AREUR [R] He 481 () SPC AT CH, 7EAH
R 250 T il 28 25 I A TR B

2.4.3 WMZERIE  HESUBR[1910 S50 Ko7 i AR EGE 2
He il SPC.CH R AR M AN4E A 1R , & TR B b,
A b mL A, BT8R A% D75 %  Kisil
J& 35 °C, 5538k 60 r/min, 5 B 76 2 RE_b T R4 50
. A5 mL G4, i f# AR SIS, inA 10 mL PBS
(pH=6.5) , /K V&3 8 75 30 min, B 15 5 3 5,39 51 18 &
T, W TR BB AR e 78 K A SR8 % bR 5 5, RIS
ZTOC-LPS Ji2& , M E ZTOC-LPS R a2 &, F
11t 31K .

2.44 HIF LRGSR DI B R 2O
FEVRITAN 5 77k o G55 IR A0 R 2R Rk T
il fig JB A Hh 2 i 2 ) B f B R AN R 2 A, L
NPT g o A A o B RN 2R 2 AR X v L I D R
TR B 20 17 By LB VE A8 T %5 ZTOC-LPS. i 2 45 1 L
%1,

25 BEZERETFEZTOC-LPS #l&MAFRIE
2.5.1 SPCHMAfE [IEFHARM-4EARFIELIL N 10:
L, I8 i+ SPC-CH Jfi s ooy 30 1, KRR A 50 °C, H
R A, Hlds SPC Y Hckk, 15 1 mL AR S fA&
SPC A 439l 4 45,6, 7.8 mg, % %% SPC Jill A& X}
ZTOC-LPS AR Mz 25 B 1 . 4550, AR MR
435K 39.67% . 74.58% .55.21% .42.98% .29.21% ; 3§
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K1 AEHFEHERBZTOC-LPS B EMEZ
£(%)
Tab 1 Entrapment efficiency and drug-loading amount
of ZTOC-LPS prepared by different prepara-
tion methods (%)

iz ik

G LREAY: WK
E YN TORES 53014147 63.55+1.92 BT3+137
HAhESE 7454021 §94+027 5454019
fATRIER 7101155 §.13£1.19 5869+ 161
EARBGR 112+0.02 130£0.02 09340.03

R4 9K 6.17% .9.60% .6.07% . 4.12% .
2.48% ; 4k A TR A2 43501 54.21% 87.69% .63.36% |
47.84% .32.92% ; 4 ATRIR 25 4> 50 0.84% . 1.13% .
0.70% .0.46% .0.28% . FH] SPC I A X A 15 8 1 28
YR N, 24 SPC AN 5 mg IR 2 R 32 24 4
¥ SRR
2.5.2 JRFHH SPC-CH kL [ 38 A I -4 A R T
FEH R 101, ZKIBIRBE R 50 °C, SPC AN A R4 1 mL
B 5 mg, HoAth N 2 A4, H ik F SPC-CH i
A 3:1.4:1.5:1.6:1.7:1, %% SPC-CH Ji
FEX} ZTOC-LPS f B gk s itsgm . 55, A
FF 3514 50.66% .36.18% .28.03% .22.75% ,16.18% ,
AR 5.57% 4.21% .3.38% 2.81% .2.03% ; 4
A TR A0 4351 4 53.66% .39.38% .31.99% .25.61% .
23.38% , #2553 5N 0.59% .0.46% .0.39% .0.32% .
0.29% . %W SPC-CH Jitit [t ol 3¢ LB, 2 Fp F2 25110
BRI, LU — 4186 24 [# 52 SPC-
CH iRt R 311,
2.5.3 FAIM-PRFE L FES 1 mL g AT SPC
JnASE R 5 mg, JE T SPC-CH fFitt iy 3: 1, Hfth [ %=
AR, R AR SR A - A8 5 (EkE , SPC+CH) 14 i & He , f
HAMIA1:7.1:8.1:9.1:10.1: 11, LA -H5 51 5
A ZTOC-LPS A B R M 2y s . 2558, 38R
T A B 253 51 00 54.58% (. 58.73% . 38.10% . 32.74% .
33.16% , 258 M 6.75% 6.45% .3.77% .2.94% .
2.73% ; Y A TRAL L5514 52.18 % .55.74% \43.13% .
31.59% .38.36% , #2537 2} 0.56 % ,0.61% ,0.48% .
0.35% .0.43% . & PAFEA T -N5 5T o7 £ bb X 40 3 58 1 2%
SRR A S, S H R 1 8 INF 2 S 24 0 4 s R A 2 24
IR
2.5.4 HEARR-IRIRFE L [ E S 1 mLI§ A+ SPC
JA:H9 5 mg, J§ 5 tf SPC-CH Jii i bt g 3: 1, AR M-
JIg B o e oA 108, AR AR | AR 4 A BR- g ot
J b, 50 1:50,1:60,1:70,1:80,1:90, 5 %2
4 A TR -5 5 5 & H6F ZTOC-LPS 4 355 2 F 28 24 1 1 5%
e, A5, FEAM I 25008 24.49% (41.56% 31.16% .
29.09% .30.46 % , #2453 9 R 2.67 % 4.55% .3.42% .
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3.20% .3.35% ; 4k A TR ALK 53 51k 26.36 % .47.38% .
35.59% .27.23% .25.98% , #2577 514 0.46% .0.69% .
0.45% .0.30% ,0.25% . FPHYE A FR-Hi o ot ot LA
RREL A R, 2 H R 1:60 i) 2 Fh R 25 R
G s R R e L =
255 JKVRIREE  [EE R 1 mL g SPCINA LA
5 mg, JIg )it H SPC-CH Jii it He ok 32 1, AR - i & Eb
9 1:8, 4k ATR-NE BT R 1:60, R R AR, Hik
A KSR i 51 40 .45 .50 .55 .60 C, ZEKIA
X ZTOC-LPS A B 2 fe iy s . 4528, 38R
AL 3 343 91k 35.329% L 37.25% . 30.91% . 54.92%
31.24% , #2548 43 ) H 3.88% . 4.09% .3.40% .6.03% .
3.43% 3 4k A TR AR 4350 37.38% 41.99% .37.26%
80.99% .33.53% , H 2 /154 0.41% .0.46% .0.41% .
0.89% ,0.37% . FEWHK ISR E XU B RA R0, 4 HN
55 CH} 2 Fh £ 25 (bR gk 2 e i s
2.6 FEITERLIERE
2.6.1 IEACIE  MRIEREFRRIE R, ks 4 4~ F
BN R A5G 1 mL g E KRS SPC A (A) (3%
AJih-H5 B & e (B) (4E A FR-Ag i b (C) KR iR
JE (D), AR R BEE 3 NIRRT, DAL 282l &
Z F(S) R 48 A5, BEIT Lo (3Y) 1E 28 3k 56 1k 11 1k
ZTOC-LPS il & 120 . &R 5Kk 2, IE 28150
W 585 W3 3, 2 thEs IR 4.
Fx2 EESKE
Tab 2 Factors and levels

K AU mLRR R SPCIIAR, mg)  BERAMRIREL) CUEARMERRE) DUKARE,C)
I 4 17 1:50 4
2 5 1:8 1:60 50
3 6 1:9 1170 55

®3 EXRERITESER
Tab 3 Design and results of orthogonal test

g2 ES kil
A B C D Sy %0 Sspae,
1 | 1 1 | 5820 53.66
2 | 2 2 2 3828 51.56
3 | 3 3 3 7495 93.98
4 2 1 2 3 5548 73.64
5 2 2 3 | 51.05 53.00
6 2 3 1 2 59.61 6947
7 3 1 3 2 64.15 8440
8 3 2 1 3 4900 54.14
9 3 3 2 | 4170 4838
#m K 5714 598 4907 46,09
£ 55.38 4611 4168 4789
I 5361 60.75 56,01 5219
R 353 1464 1623 749
fAf K 6640 7057 59.00 5178
£ 6540 5293 5192 68.48
K 6237 7068 7112 7392
R 403 1775 193 014
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R4 FESNER

Tab 4 Results of analysis of variance

i ERE ESEERA A Wk F P
HAH A 18636 2 9328 1.000 >005
B 389.969 ) 193.484 20903 <005
C 395.344 2 197672 21191 <005
D 92.630 2 46315 4965 >005
i 1866 2 933
FAlR A 26375 2 13.187 1.000 >0.05
B 626.008 2 313.004 B <005
C 697.551 2 3U8.775 26447 <005
D 798.847 2 39943 30288 <005
W 2638 2 13.19

T Fos(2,2)=19.0

Note: Fo:(2,2)=19.0
2.6.2 RS MR IR AGRLETAL, LLS s PP
Praa b , 25 P22 X0 A 5 258 0 3 24 1 19 52 e ORI
C>B>D>A,INEB.CH U R HAH B EZ
Wi, B Ak 5 145 120 AByCiDao LAS yam WIEMTE
b, 2% PR 28 X6 J 30 A 280 2 i 1) 52 Wl SRR Ol D>
C>B>A, HhHZEB.C.DX U LMK EE T E
SO, S AA 7 8 T2 0 ABsC:Dss LA 2 Fh 2511144
R 2 5 Oh F8 bR O ok B AL T il AN
ABCsDy, #E M R i il 55 T2, BRI 1 mL g a4
SPCHIAGL N 4 mg, SPC-CH i btk 3: 1, 3 AM-H T
Jte Hoh 109, 4k ABR-JR BBt bk 1: 70, KV EE
55 C.,
2.6.3 WIFIRE LA LEEE AR R AL kA& T
o144 3 HEAb ) EE R 10 mL ) ZTOC-LPS, BlVkS 25 4
SPC 40.00 mg.CH 13.33 mg. 3 Rl 5.93 mg. 4k A &
0.76 mg, H A E A “2.4.27 T F 5k KB IR X
55 °C.) 3 R R 2900 1 4 5 Mg o AR S i 5 2440, DN g G
R 455, AR R R 555N
(64.63+1.00)% .(9.09 + 0.14) % (n=3) , 2 A TRt 1%
FER 2554 510 (90.33 + 0.72) % . (1.43 +0.02) % (n=
3) o FHAFTFERAMLAL Jr Keilill % T 24519 ZTOC-LPS )

ke L.

2.7 ZTOC-LPS By E M
2.7.1 A ARSI ZTOC-LPS 1 i & T 54l 7
b HRE L min S5 HUEACR T, PRI 1% B PRI W
FHIM B Ge 1 min, FHARTE T B 5B T LSRR 1A
TEAFHBIE A, 4558, ZTOC-LPS Fif2 /bl S BRoR 5%
BRI, G5H e R, PR IR AR, B BE IR FE LA 3,
2.7.2 pHfH HMpHIPATIE 3 #t ZTOC-LPS IRA K
() pH AR, BHHEIN AE 3 Yk 455, 3HLRES, 1Y pH - Y(E 4
Ak 6.71.6.65.6.62, pH{HIHZIE T 6.5, MiBEAS7E pH Ny
6.5 B e ™, il il ZTOC-LPS BENFRUE o
2.7.3 K25 Zeta {7 B 3HL ZTOC-LPS I & i
i, L ARLEE 20 A (00 HoRE A2 il Zeta FELA o 45251,
SE- 34 ki 4% Ry (257.41 + 7.58) nm (n=3) , £ /> Bl & %L

TEIEE 2013EFE 205 FE 8

(PDI) 24 0.10 + 0.04 (n=3) , Zeta H {ii }y ( — 38.77 +
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