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(=] HNY HIEEHE AL ST ( Lonicerae Japonicae Flos total flavonoids, LJFTF) g {4, F-PEM
FCGH i H 4R P MK 4 B £6, 6 244 BR B ( methicillin-resistant  Staphylococcus aureus, MRSA ) [ 41 il 4E F o
Jiik: R AL 4 LIFTF j5 Bk ( LIFTF liposome , LIFTFL) | DA Hk B B Bg 5 0 5] it Jo
ORI LEL) (LIFTF Branik B 48 2, DI B 38 2 i P dE b, i i 2 f Bert-20w kA Ak
Hil e T2 s UEE MR R FROERL B e RiAs 270 45 41 (Polymer dispersity index, PDI) il Zeta
HL6 LIFTFL 647 3RAE , 38 40 S 20RO (0 335 12 0 e FLAAR AN R o R AR 12 R 400 81 3% FE % £ 5
B¢ LIFTFL % MRSA 194t B 15 P, SR FH 45 i 55 9 UL 48 LIFTFL X MRSA A= 4 5 i) 40 i 7E
gk i AL IR R LIFTFL () B AL J5 o B AR B2 35. 00 mg/mL, 5 H [L 15. 00, LJFTF ¥k fif
5.74 mg/mL; Hil#53#) LIFTFL 23R 8 @ ZRE , AR HAE- Y 5285 86. 37% (RSD=0. 37% ,n=3) , 13
#2GE o~ 11.69% (RSD=0.09% ,n=3) , %112~ (173. 60+1. 07) nm, PDI {f 4 0. 15+0. 05, Zeta 37K
(=4.86+0.60) mV; if 25 iy LIFTF 7E 4 h PR ¢ 4, LIFTFL 7EAR SN 12 h 19 BH B0y (59. 44 +
3.58) % ,7E 30 h () RITBEAE N (63. 58+5.78) %o, VAR FNAH 1% L YL (A S50 W, LIFTFL 7] i 3
P MRSA A= K I A2 #F FLFE T ; 45 ff 55 Je 0 45 R W, LIFTFL 7] g 35 40 i MRSA A= 9 TR 1, H.
LIFTFL -Fi4H 5 [F] v B2 25 0 LIFTF TFiZiAH b 22 S5 A it 2 L (P<0.001) . 858 AR
A5 LIFTFL 3% Hokb 5y T 28647 T4k, LIFTFL ZE/R SN % MRSA 5 & 28 APt @ 8 s0d v
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[ Abstract | Objective To prepare the liposomes of total flavonoids from Lonicerae Japonicae flos
(LJFTF ) and evaluate their inhibitory effect on methicillin-resistant Staphylococcus aureus ( MRSA ).
Methods LJFTF liposomes were prepared by ethanol injection. Then the preparation process was optimized
by star point design-effect surface method, with the concentrations of phospholipid, mass ratio of phospholipid
to cholesterol and mass concentration of LJFTF as the influencing factors, and the encapsulation rate and drug-
loading rate as evaluation indicators. The obtained liposomes were characterized by observing their properties,
measuring particle size, polymer dispersity index ( PDI) and Zeta potential through laser particle size

analyzer. High performance liquid chromatography ( HPLC) was used to determine the release rate of the
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liposomes. The antibacterial activity of the liposomes against MRSA was observed by plate method and live/
dead staining, and the inhibitory effect of the liposomes on MRSA biofilm was observed by crystal violet
staining. Results  After optimization and verification, the best preparation process was as follows;
15.0, and LJFTF
concentration 5.7 mg/mlL. The prepared liposomes were light yellow emulsion, with an average encapsulation
rate of 86.37% (RSD=0.37%, n=3), and an average drug-loading rate of 11.69% (RSD=0.09%, n=3),
a particle size of 173.60%1.07 nm, a PDI value of 0. 15+0. 05, and a Zeta potential of —4. 86+0. 60 mV.
The free LJFTF was completely released within 4 h from the dialysis bag, and the in vitro cumulative release of

LJFTF was (59.44+3.58) % at 12 h and (63.58+5.78) % at 30 h. Plate and live/dead staining showed that
the prepared liposomes significantly inhibited the growth and promoted the death of MRSA strain. Crystal violet

phospholipid concentration 35. 0 mg/mL, phospholipid to cholesterol mass ratio

staining displayed that the liposomes significantly inhibited the formation of MRSA biofilm ( P<0.001), with
significant difference in comparison with same dose of LJFTF ( P<0.001). Conclusion LJFTF liposomes are

successfully prepared, and the formulation process has been optimized. The liposomes show significant anti-
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MRSA activity in wvitro.
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i 42 P K 4 75 6,4 25 BR T8 ( methicillin-resistant
Staphylococcus aureus, MRSA) J&—Fji UL 0% £ i 24
B, AT 5 | e PR e L R A L T i R 55— R 81
RS o MRSA XSRS KPR R |1
IS PR R 5 2 BT TR 25 W) A Z E W 251, 45
I RGP MRSA 349745 R BRI . B A PR
MRSA ()5 T 25 9 = 2 A 45 7 15 5% % (vancomysin,
VAN) FZE e il Ak F0 5 5%, (HA 5T & B VAN Xt
MRSA IR0 T o B2 Hh B ) A%, OF HL Bk 259
AIAS RSO, (TS i 055 ) Rtz 4 U (' 40
SE)FE—E R BRI T VAN Y R, B
TRTA R E A AT MRSA 25910 T Il R PTR S IE
D= & YN

GARAE BATE PR O DAL, P BRIl R
TR TR PR AT IR
RIS BURIIIE R, S AR AL & A B A HLER R
T 2R A ), Hrh B R AR b i B B ( Lonicerae
Japonicae Flos total flavonoids, LJFTF) B.7F & F 1 ¥t
FTUREEFGTRIENE , $27s HAE B AU G g v
LA R A TR 5207 SR, AT LIFTE 4 4%
T JIR S, FH I R

Ji A — BRI FH 2 AR B3+ 2 WA 20 2 )
(AR AR AR 391 , X S5 7K R K 1 24 4 ¥ B A
RAFRILERE ), JFRES M 25 W R 1 i 25 WA
PRI 53 A 1 5 0 [ e, ] Bk B — i Y 22 A
R 1<) R N (SR - O EL = e it § M4

FHF e e b 28 TR #5592 s 1 245 40 okl 70 I
[A] B, 76 £ 5 FAL off 5 450 B8 8 T 32 WF 5 R
FIN S H T LIFTE A A 4% , S R B i 1
RPN BRI R R R T EE, AU
BIRANE AR, A F) T LIFTE rp ) 35 K Fg K 1 24
YRl ik 2 DT B KRR B R B8 LIFTE o i i
SrnE . AR ST A B S TR0 T4k LIFTE
0 1A (LIFTF liposome, LJFTFL) Ay il £ 1.2, I 7EAK
AMEMY BT MRSA 164, LA h LIFTF (it —2 91 &
FIAFH AT MRSA 250 £ RIS 2%

1 HB5HE

L1 XA 5%

A5 F B B LIFTE (rp [ 75 % R —
AEYIBARA R A A]) s RELBENE [ NO1006, H [ 3L Hi i
(i) BB R ] ] 5 BRI R E ALt E &
I BARA R A s REBF A (5 5 =98%,
T E B2 i E BETERE ) 5 LM (A, SEE e
FIRA ) s BEIR (43 #r 2k, v [ AR F e A6 a5
J7) s JOK CEEL S pr sk, o E B PN R4 (R A A
FR 2y w15 5 2 £h 2% wh K ( phosphate buffered saline,
PBS, [ FigEE = KAEWHARA R R 5 K ik s 2
I ( mueller-hinton, MH) 4% ( HB6231, H [E & & i 18
HEYEARA RZAA]) s MH 35 (HB6232, i [ 75 & 1fF
AP HARA R ) 5 405 16 S G4 (03050 & (L7012,
2% [H Invitrogen 2\ #] ) ; VAN (f# [E BioFroxx 2y &) ) ;
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MRSA B Pk ( ATCC43300, Hr [ 31 P B B 7 3 5 A B
/NI

ATIFGE FEER WAL A WOB KL B X ( Zetasizer
Nano-ZS90 , %¢ [ B /R SCAX &5 A PR 7] ) 5 47 i 4L
(Q500, Hr LRI PR W] ) 5 7 140+ ks [ MS-H-Pro™
H ] R 4 S 3 AN R (b)) AT BRZS A ] 5 AR IR 250
HL( Allegra X-30R , 36 [F W 502 R /RFFA H)) 5 SRR AH
gAY (LC-M20A, H A< & {2 A ) 5 18 iR 35 95 82 IR
(THZ-300, h [ _Fig—fERHE A R AR s fE R 2R
(GPH-9270N, 1 [H [ ifg —fH B H A R AR s 9t
e (DM4B  fEE R AF) .

1.2 Fi%
1.2.1 LIJFTFL %

ARG R ] SRR A F g A . He kb e L
FREL LIFTF K S8 A5 FIH [ e, 4 LIFTF 7% F 30 mL
LK BT RE PR B AR 40 C, KRG #E
FIEE FER T 5 mL JooK ZBEH, 78 500 r/min $ii 4
LR 1 mL SRR T K OB BE A LIFTFE /K
W, ERFE T T S, AV A B R L 40%
A RER A S 10 min, BI75 LJFTFL,

1.2.2 LIFTF &4 &

1.2.2.1 XPMEEBAES S FRBORR R
Xof L 3 A, P Y O A B T AR 50 g/ mL 19 % HR iy
VR

1.2.2.2 MR mH g L 20 17 IR
PN B A TE /2, 36 F 15 000 r/min #.0 30 min J5,
B AN

1.2.2.3 @iEsf @idke il o PlatisilC18 4
(250 mmx4.6 mm,5 um) ;s A G (A)-0. 1%
PRI (B) s BB FEVENE (0~ 30 min, 15%A—40%A ) ; i
HA 1 mL/min; #1330 °C 5 AR 10 s A I % K
254 nm,

1.2.2.4 L5558 KR RIBOR B B 0T BE
VTR, B B RE © U B, SRS e 1. 2. 2. 37
T 35 A5 UERE AN , T2 SR A J2R A i G e T A
DI R B 1) JoT 5 Ve B S A AR A (X)) D TET R 9\ A
PR (Y) 2l bRl 2o IO S, 3 R A ik 4%
PEFESEHERE 6 YCHEAT ARSI, AR 400 00 75 7y 0ég i R B3R
PR fri B B . R bl IA O 0.2 .4
6.8 12 h J5 i A A I, AR AR 06 1T BT AR R R R AT Y
B, B E N, U6 ) LIFTFL, #%°1.2.2. 2" i R Jy
il B SRR, SRS HERE ARSI, AR AR 0 T R AR
FREF A, AR R . BE AR R A A Rt
AR 6 0y, 43 Fe 1= 11 EL RS %5 in AR 28 B
XoF B i, FEM R € 3 S A A A I, 0 S e TR RO 5

TINEE [EHSCR

1.2.3  LIFTFL {35 5 &% 38 24 2 i ) 01 mL
LIFTFL B0, 2538 T 15 000 t/min #.0> 30 min,
B A% 1. 2. 2. 37 T o i 45 00 R R R R
TR T AR, AR A L. 2. 2. 47 35T A o i 28 A5 e 1
TR EOR RO A, RO R R
(Mg ) o MRIGA R S 7E LIFTF o (85 8 H 4 Lo e
B AR R ) S BORHR (M, ) o REE T A AHE
@ﬁ%%ﬂﬁ%% R (%)= (1 _Mﬁg/M,g) X
100% , %k 2 5 (%) = (LIFTF 4k} x 43 £ 2/ LIFTF
KBRS RHE Z ) x100%

1.2.4 LJFTFL &b Ak

1.2.4.1 PREZRRAE  SEIEWRE EEEIE S IE B
JiE b (BE IR EL) [ 6, LIFTF ¥k BE [ 24 2 mg/mL,
530 K W B Wk B2 I B O 10,20, 30,40 mg/mlL, %
“1.2.17T0 F J7 el 4 LIFTFL, 3545 “1. 2. 2. 27 i F
Jy i A S I AR A R AR 2. 37 T
T Bt AL B3 R R i v I X B 3R A 5
FEWENE VR B2 [ 5 O b — 20 SC 56 1 o 1Y) d fEAE, LIFTF
W EE [ 7€ 2y 2 mg/mL, 43 534 g IH FE 38 2.5, 10,
15, e B AR [R) D7 v 1 48 B B AR 2 A 38, B 48A
[ A AH LG X Jt 3R RS2 o K i i v 32 R B L L [
IR, o3 A 2 B R E R 0.5.2 4.6 mg/mL,
Fie B AR TR ik 1 28 B B R I 40 3 38, 2B B[]
25U FE XL R RE I

1.2.4.2 Bpiat-somEicfestds  fERER
IR Al b, EEEBE AR VR EE (A) VAR E L (B) #
LIFTF Y& (C) IHEEH R, L) LIFTFL A E 48 (Y1)
R (Y2) NRLWAE , W Design Expert 8. 0. 6. 1 %
PEEAT B AT T LA g B i Ab Ty, SR HC 3
2 5 KB BB -RON A 5 A T
BN ER KL 1,

x1 ERRH-HEEENERKTE

- K
-1.682 -1 0 1 1.682
A/BENSHRE (mg/mL)  13.18 20 30 40 46.82
B/lIgNH L 1.59 5 10 15 18. 41
C/LJFTF ¥k (mg/mL) 0. 64 2 4 6 7.36
1.2.4.3  fLab Ty e Fie HE A A 7 TiE LU il £

341t LIFTFL, #¢ B8 1. 2. 37 35 J5 ke I 2 w5 2 /1
i, IR T B 2% 22 (%) = (Ftil{A -
SEBRAE) / TRMAE < 100%

1.2.5 LJFTFL SN ULLEE FURL 42 | Zeta HE AL 22
PR 1. 2. 47 T i 8 W B LA T il 4% 3 4 LIFTFL,



2758 ili 7575 PR RS2 41, 2024, 46 (24)

http : //aammt. tmmu. edu. cn

SREEILANARAE , IR FHHOGE MEH T8 R4,
FITOCRL BE A 73 5000 7 3 AE 5 B RLAE AT Zeta
CR A
1.2.6 LIFTFL {&Ab 25t geile PATHI4 3 it
LIFTFL FOAH ) i3 25 LIFTF 359, 4543 51 2 mL
AT 7 000 By A4, #0499
F 200 mL PBS (£ 10 mmol/L Na,HPO, .2 mmol/L
NaH,PO, , 135 mmol/L. NaCl, 4. 7 mmol/L. KCI, pH =
7.3£0. 1) 1 £ 37 °C 100 /min LR 4T BHT,
Sl F 1.2.3.4.6,9.12.24 30 h i A+ B
1 mL, [FANFE 1 mL %) PBS, Xt B A9 B A b1 7
SalE  THERE
1.2.7 LJFTFL %} MRSA A & FI7E G 1 5% 1) Jiig
MRSA #3100 pL A2 96 £Lik, T 600 nm &b
JCEEAE (ODgyy ) , 31 FH MH. PR37 45 57 5 8 5 R TRk
il ODgyy 7 0.4, KB 10° f5 %5 . A MH R 1; 5%

F4> K LIFTFL ¥ BE %L N 1.2 4 mg/mL( L LIFTF
31) , [ MH [N 37 B 57 5 53 50K i 25 19 LIFTE A
VAN ¥ JF %N 4 mg/mL Fl 10 wg/mL, B iR 25 %%
% 1 mL A 100 pL SR B R, TR B 100 WL
Tz MH ZERE VAl b S IR A g iR 2 o PR E T

CrEREEFRAR G SR 24 h J5 WA E KNI, F
FHANB IS ALY 0 52 56 W% LIFTFL %F MRSA 7715 1 5%
M, #F ODgy 2 0. 4 11 MRSA T ¥ i B 100 %5 45 1,
SRIG 51 1.2 4 mg/mL (19 LJFTFL(T mL) AT
W 100 pL, iR 4] 5 & FHEKR I 100 r/min, 37 C 15 3%
8 ho IGFREEAE , A A TG S8 Gy A &
SYTO9 Fl PI YL peh e B idd W 43 34047 e £ 9 FH 2 5% .k

BRI
1.2.8 4hhysyun # ODgy M 0. 4 ) MRSA
W MH PR35 37 6 B 100 525 . #cfi“1.2.77
(77 F F MH (R85 32 308 LIFTFL LJFTF VAN i
RN SRS M 25 Ao Z — R B T
WIR SIS 2 96 LA b, 4L 100 pL, & F#E K b
100 r/min 37 C3E35% 24 h, EHRERIEFHFFE, HAE
FRERAKIB VRS AL 2 I SRS 1 BAL N 100 L F P [ o
5 min, 37 F 5 R AR BRERKIEUE 2 WK% 0. 5% 45 i
SR T2 20 ming FEYR, A BEER KIS VR 2
VTR TG A8 )5 1 200 L 95% Z, B2 v 5 5 590 nm 4b
WG REAH TSR A Y A 23R, AW A 2R (%) =
(1=0D 5555/ OD s ) X100%
1.3 %t s

ey aa ey g1k E/iﬂlﬂﬂ’ﬂ‘%mUAﬁﬁiﬁﬁf

Design Expert 8. 0. 6. 1 &4 71 5¢ 1%, LIFTFL {41 #
BBAE VL x+s Fo, £ A 2B B K 5 *ﬁﬁﬁl

FRIT 20007, LA P<0. 05 925 5 Geit=4 16 3o
2 H#R

2.1 ASne ks Ry
uﬁ@%ﬁﬂﬁﬁ%d@“ﬂﬁuﬁ(x) g T R
AAR (Y ) A M 4R, RS R P A T fE . Y =
27 272X-13 542(R*=0.999 7), 2k M:VEHE M 0. 8 ~
50.0 pg/mL, 3R WA R BH 78 12 vk B2 3 [ N 2 R AT
MMk O R o K % BE sk 5 AH XT AR o f 25 ( relative
standard deviation, RSD) 4 0. 28% , % I ¥ %% & R #F-,
FEMEIRE RSD 2 1. 05% , FRWZ X i W AE 12 h
WERETE R AF. FE S RSD Ay 1. 38% , KW 7
REEERA . AL RIS 45 R B, R R EAT
()P X5 A [l i #6101, 14% ,RSD 2y 1. 95% , 3R W]
TR AT o R, A5 ikl T Je 228 5 Y

R
2.2 XREXRER

SRR BEE B IR W BT R R S S
R R A, DR I )5 8 S 36 3 Bl AR Wk 2 30 mg/mL
VR B v B A o i (BT TA) o [ 8l s e BE A
LIFTF Y& B, 25 2N A i I L X 5 28 5 i), 45 51 i
7N, FEE R R T, A0 R e T S R 3, B
W5 225 B e B R IH LG A 10 4 2 Bg AH LG i s i3
(FE 1B) o H AR BEFIAR A LL [ 5 , 25 2[R 259k
FEXT s, 45 R BN, bEE IR E TS L
BRI E SRR RS 2850 50 i LIFTF
WeRE R 4 mg/mL AE R 25 BER TR0 5 (B 1C) 6
2.3 E ER-aom | ik AR oy R

FRAE 3 2 5 /K19 B S BT T-2000 T 72 1 S5 55
BT Z—E 47 LIFTFL [ il £, o0 52 40 B R gk 2y
i, SCER BT RN S 45 S B R, B R B ik 88.55%,
TR 70.47% , 825 & e R 17. 06% , F: iR 1. 62%
(R2), UABEER(YL) A5 (Y2) Ry i, X 2
MBS g5 R AT G, 15 3] W H 5 #E: Y=
86.03+4. 47A + 1. 37B-1. 65C +0. 16AB + 1. 99AC -
0.26BC-2. 11A%-0.46B*-2.26C*;Y2=9.37-2. 58A+
0.75B+3.94C-0. 13AB-0. 71AC+0. 16BC+0. 69A* -
0.44B*-0.42C*, By 2/ Hr ] M1, 5% P<0. 001, H
F A R, T A4 P>0. 05, Al IA K Jo Ak LR &
FAAE(F3) o MR 2GR BRIA R R 45
7 0.934.0.991, P54 R* 43514 0. 875 .0. 983, 2 H s
RIS B R AT Z A BY AT T 4 Afr AL LIFTFL 7y
fil#d T2 7E3 MHEZEH, A B C X 3 2k 2y
WA (P<0.05) , FEPIAC H I, AC 4 i %
S (P<0.05) .



http : //aammt. tmmu. edu. cn

Bl 25 %2 B2 R 224, 2024, 46 (24)

2759

90 90 90
88
85 -
e ” : £ 861
¥ # B
- “+= ey
£ %0 & 841
@ 50 &
NS 75 827
1 T i
0 1 I I 1 1 0 1 I I 1 0 1 1 I 1
10 20 30 40 50 5 10 15 20 2 4 6 8
BENE I/ (mg/mL) A R B 24U /(mg/mL) C

A BRRE R AT Q3 R0 Hoe B IR AL AT @ H 0 Hoh  C. YR A A H R0 Ha

1 LJFTFL  FRUMERRHKBER

®2 ERBIT-HEEENRERITRER

i A/ JEE (mg/mL) B/jig AL C/ 25k (mg/mL) YI/EHR(%) Y2/ 3254 (%)
1 40. 00 5.00 6.00 84.73 9. 64
2 30. 00 10. 00 4.00 85.57 9.43
3 20.00 15.00 2.00 83.12 7.39
4 30. 00 10. 00 7.36 75.56 14. 68
5 30. 00 10. 00 4.00 87.59 9.48
6 46. 82 10. 00 4.00 87.83 6.29
7 20. 00 5.00 6.00 73.71 15.41
8 30. 00 10. 00 4.00 87.05 9.79
9 30. 00 10. 00 4.00 88.55 9.52
10 20. 00 15.00 6.00 75.10 17.06
11 30. 00 10. 00 4.00 84. 64 9.15
12 13.18 10. 00 4.00 70. 47 16.28
13 30.00 1.59 4.00 81.59 6.31
14 40. 00 5.00 2.00 83.76 3.44
15 40.00 15. 00 6. 00 87.93 10.78
16 30. 00 18.41 4.00 86. 03 9.83
17 20. 00 5.00 2.00 79.54 6.33
18 40.00 15.00 2.00 86. 84 3.93
19 30. 00 10. 00 4.00 83.09 8.87

20 30. 00 10. 00 0. 64 81.92 1.62

FElEH AP 1 A~ K ZE, A Design Expert 8. 0. 6. 1 %
P2t 3 A0 2 A R 28 XA 5 o AR 2 1 1) = 4 iy 1
Bl g5 R ER, gt , R A 5HEC
114 HHT TR 5 E S M A P ) i, il T A BE S (11 2) o AR
PERIRI TN AS ) LIFTFL 4 e Ab 77 Be Lo « Wl e
35.05 mg/mL, JBHH L 15. 00, 25446 & 5. 74 mg/mL, i
W3 FH 2Ny 86. 24% 210 11.42% , 255 2 brtk
Y&, B % LIFTFL 1 & 4 4k 7 Be be ok R vk

35.00 mg/mL, J§AH L 15. 00, 25493k & 5. 70 mg/mlL,

iz AU AL D7 il 2% 3 it LIFTFL [ 8 24551 Ry
85.96 .86. 74 86. 40( RSD=0.37% ,n=3) , V- fu £t %
N 86. 37% , MW 2= M 0. 15%; 3 25 & 4y 5y 11. 67,
11.70.11. 68 (RSD =0. 09% ,n=3) ,E¥z 2 & N
11.69% RN 2. 36%. A UL 3 Ht LIFTFL {35 % fl
BRI 220, I H SRR NG R , i 22/ T
5% , Ut SR FH KON, T 53 s B Ak 7 T2 HERf vl 5 .
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R3 BHEMBABNHTESN

(R ES Ny
i fE — —
BT Y175 F P PSSyl ¥1J5 F P
X 9 492. 67 54.74 15.72 <0.001 328. 14 36. 46 126. 37 <0.001
A 1 272.28 272.28 78.21 <0.001 90. 69 90. 69 314.32 <0.001
B 1 25.62 25.62 7.36 0.022 7.72 7.72 26.74 <0.001
C 1 37.07 37.07 10. 65 0. 009 211.77 211.77 733.98 <0.001
AB 1 0.22 0.22 0. 06 0. 809 0.14 0.14 0.50 0.495
AC 1 31. 65 31.65 9.09 0.013 4.07 4.07 14. 10 0. 004
BC 1 0.53 0.53 0.15 0.704 0.19 0.19 0.67 0.432
A? 1 64.22 64.22 18. 45 0.002 6.96 6.96 24.11 <0.001
B2 1 3.11 3.11 0.89 0.367 2.80 2.80 9.72 0.011
c? 1 73.41 73.41 21.09 0. 001 2.48 2.48 8.61 0.015
3% 10 34. 81 3.48 2.89 0.29
i8] 5 14.20 2.84 0.69 0. 654 2.37 0.47 4.65 0.059
a2 5 20. 61 4.12 0.51 0.10
Js¥ = 19 527.48 331.02
§ 5:‘: o"!osgsg;st 3;
3000 0% o
A BEESRE 2500 500 ¢ LFTEE B:EEEE: T 7 500 o) FTRmE
2000 6.00 500 6.00 =
18 18
16 16
14 14
12 12
. ~ 10 10
£ £ 8l £ s
i E 6 | 5% = [5
= 547 P
& ) 2
20,00 600 500 600
25 00 13.00
30.00 S 2000 280
A BEESRE 3500 700 B:fsAEtk s 3500 y . = : Y .
: 40007500 AR w0 o0 P CLIFTFRE B 1300 SR cemis

B2 SRRMEHEMBHENLER

2.4 LJFTFL &9 9 ALE  F$af2 A Zeta WAL & 45 %

iz WA AL T il #5- 1 LIFTFL 2800 52 9% o5 €4 () 3L
ARG (B 3A)  JFAEmE % WS 3 T 38R 4 (K 3B)
MFFRIAE N (173.60x1. 07 ) nm (5] 3C) , 253 HUMESR AL
(polydispersity index, PDI){H 4 0. 15+0. 05, Zeta HL{v/
S (~4.8620.60)mV([&] 3D) .

2.5 LIFTFL R M E0m) 52 45 2

gL R IR A LIFTF ¥ R7E 3 h PUPRE BT,
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