248 F4W % A % H % j:li Vol. 24, No. 4
2010 £ 8 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Aug. . 2010

XEHS. 1000-5773(2010)04-0293-07

= RS ) & ok ik
Ag R & B BUiR R A 5T
IR EE R TR PR VS Y

(HERX¥EMFF5SEARBERESLRE . LEREE  330047)

FEE . DL P 25 s B B (MCFA) 4 AL A AL, (B T & B 4 (HPMD | #8 7# 9% Fn 4 7L 3L %
3 M kA Gt MCFA JE MR, & ZA K T HPM #h 4 2 K 7 o 40 32 0k B3t Jig itk 69 F 34
WE EHERBEEG YR, &R KU M LAEF K AT % HPM 4 2 B 8 MCFA
JERAEmFHEER DN BHEEG B EERIT;E 120 MPa E 4 & T4 E 6 K &,
MCFAJg JT 4k th F 2 8 B 35 2| & /8. 4 (73.9510.2) nm, & 3 £ % (52.204£9.57) % ; £
120 MPaE A A HFTAE 4 R, B HEMRGELE HF, 24 H (70,6411, 25) % fu
(9.4240. 8% . BE A HEE . N 0.9990+3.6951,FF k& % (78.94+21.5) nm,

KER - GEMA R A RBERE:; PEBHR; FHREE AHE BElERHI
FESES.0521.9 Xk FRIRAD . A

1 5 F

= U IR (High Pressure Microfluidization, HPM) J&—Fh S fy 26 IR & VB BLAn 4k % | /= 3 i
7 BT A LT T — A B BT 2 i s % SR A B BOR , AR B ) AT 3E 200 MPa, 5 R J) W] A
100~900 MPa {4 i 1 AR Fe , HoAE I J7 SR8 A J7 A0 A AR R AN [R] . i i T Ak B R AR 0 AR 4l
Le Chetelier J5UH, A 5 e fif 52 1 28 G 0 A B/ 72 2R JE A8 o DT 38 30 %6 W R A T Bk PS5 B Y . T
HPM 2 ] R Hs 25 foff A4 7 A= o e o E 8 o J1s P9 9 L 3 v 98 4 s 80 0 T4 IR sk 22 T 4t O 3 4 7 5 201
F14 e R A e, A o ok AR e B ) B A R A BRI 7 A KR R T R S I v R A L BT T
b AR B L R AR B AR LR AR D L AE 100 MPa JE 1 R GBS RN T 5 s BRI A B9 Ak 31k 3
FRRIBCHESE S BAT BFTE N BLIE 22 ks N T T 2 A G il B S B G OKORE RN ) B R
R 2 ) L A RO A T A v e R I 3 R T A

Jig SR 2 — PP A AE T KA A BT v Ll B B X o R A RS ] 4y Je A AT AL RCRRL . A
Bangham % 384 i 76 7K A0 ] LUE B G 30535 2 LU g B AE Sy — B L Y 245 W 48004 & JF a4 5%
B 7 A i YA T AS AT DD B 4 JHE gt R K T4 bk T B B R R PEG IR B IR R R
WERAEE 2 E B Rg BAR AR AR 2 T i M . 4B 2R R N4 )2 I R BSOS TR B JB R AT 43
FRE AR 0. 02~1 pm) MEZFPRFAKR (1~5 pm) . B0 FH 32 002 /N 5= g A4 L 1 g o 4 b 42 52
IR K G T Y A L R R ) B R R R, R BT A I A T IR 2 AR S R R T ST A

« W B 2009-06-20; fEE HEA: 2009-09-29
EL2TH.: HRETAIR LR 863 7% (2008AA10Z330) 5 [/ K T 4 50860 % HAx F i i i (SKLE-MB-
200808)
EEB N X HA972—), 5L B2, FENEE R @A S FEL S AP, E-mail:liuwei@ncu. edu. cn
BIWAEE . XA (1963—), 3 1+, #4% , EEN I 5 I THHARBESE. E-mail : chengmeiliu@ yahoo. com. cn



294 = JiS L i 2% Eitd %24 %

T VR R R e LA 1 A (R 4 Tk v 22 Bl R R R SR I A LI R O ELREE TR
HELEALA . HPM Ab BN R b i RS A0, 5 B AT — S8 5 B A i) 4 B L 3e e 1 AR 7 XE T ik
KA KA LR 51 Y 2 A D) IR I & L A% 8 14 1 s L 50 ¥ RE AR A B 8 19 1 R B 4 i 4 AR
AT S BRI o AR AR B /N EE ZE R Bk P, 1984 4F , Mayhew 25 A58 YR S AL 48 1 Bl ity
A Fifk. 2001 4F,Barnadas-Rodriguez 58 N} 38 T 5 FE A 56 00 25 o & IR AR 45 R sz g R 2. (1
B KT S BN K DN J5 A ) ) o 00 A T

Hh i i 17 R (Medium-Chain Fatty Acids, MCFA) 0] L aof [ # bk 742 31 3 JHF E 3R 7 B4 1k, 3 il
PR AL BB T A 10 i 1 2H 2 A0 R R A HG R fE R e A B B B R B A AT R RE ORI . (HE L 2
A MCFA 5 S EOR O B AN E R0 B AR 30 40 W S e k0,

¥ MCFA 482 T 4E 0 25 W) 804K 59 5 B4 vb s AN B AT B s ik MCFA 76 2R B RE B A9 585 50, 36 R
MCF AR A &4 50t i ELw] DS e FC R E 30 g o A0 2R 0 R M. AR 058 R HPML il & 35
G A B AR R RAF 0 MCFA 9K IR BRI 5 88 R il AL i i P b J7 35 1l 48 19 MCFA IR
FAR AT L, 2 5 43 B A 3R )RR B BSOS AR B AR 32 DL R S

2 HMRETE

2.1 #MESEF

rh B A 17 R (5 1> 96 060 i1 36 [ 11 432k OR L B i S O s Tk JIEL 8 5 2 =50 26) |y b 5 36 WF 2
BHARA PR W Az 7 B [ B (Al B =95 Y0) A IS HOE B be (L =>97 %) . TooK S B L REX I T KK
A2, Triton X-100 W Tl 3k P4 B Ak AT BR 2 W),k J5-80 7 B i = BE 2540 T R W) L 4t
AREFALBESFHELBRBARS A, U EMESEGNE A ra, AfTECE TR R 2% oh il
(Phosphate Buffered Saline,PBS),
2.2 UHEHEE

S8, SR F Microfluidizer Processor M-700 517 4X (€ [E Microfluidics 2 ) , NCJJ-0. 2/150
8 e He 1) AL R 7 38 HIBLAR ] s A RS |DD , SOR 235 4 N6890 (3£ H Agilent 23 H]) , NICOMP 380/
ZLS PR EE AT AL ([ PSS A D R YR BB HL (L [E Thermo Electron 23 &) , 54 A] WL 735l 't B
T (AL 5t b AR A PR 5T A2 R i 28 AT TR 22200 B AT BR A /)D S5 AU AR 4
2.3 HiE

SEE AR LA 1,

MCFA, phospholipid, cholesterol, Average Entrapment
Tween-80, V;, absolute alcohol diameter efficiency Stability

t }

I I
Vacuum and
evaporation Ultrasonication | [ Microfiltration HPM

Hydrated
with PBS

Multilamellar
liposomes

Dried lipid film

1 SCE AR

Fig. 1 Experimental flow chart

2.3.1 % & MCFA Ji§ B4k 69 3 B 3% ok ) &
FRIL— 2 He il i R Sk i I 2 . MCFA i iR-80 B4 2 EGREMAFD A F K 2, 7E B2



54 W XA g T TR O 0 oK v i s T TR B B AR Y F 295

e 25 KA EBR 2 TeoK CBE R TG W — 2 TR WS N pH B 7. 4 B PBS VR, il il 2 % A5 BTk .
i 3 H AT 58 5
2.3.2 %% MCFA Ji§ i 1k #5 HPM ik 4 22

H il 25 1y 2 % MCFA JE BUARAE SR A BFE X 42 . ok ] HPM i A Rl Ak #8 F  (0,40,60.,80,100,
120,140,160 MPa) FIA[A] b R EL (0~ 7 YO 558 T 403, 15 3 24~ MCFA g BUiR £ 5 . FT IR0 20
RS KB, S8 FARRE S 7E 120 MPa A R AL B 2 YR, S 2500 B8 B A5 0 g 28 fk , HLAR B 2 IR fE#E
A R E . I, AL TE 120 MPa He ) R #F 58 [F) Ak 1 Y B 52 ) . HPM b B 2 3k B A 538 AN [m) Ak
LN SNSRI G R
2.3.3 % £ MCFA Ji§ i th A2 75 o B 3L 0% J 4t 22

FH B 75 I Ak 38 22 25 i A 30 min, 25 3] —Ff MCFA JEBURKE S . 565 1 0. 45 pm 1 0. 22 pm #AL
U Atk 2 E R AR AS 5 KA 8] 55 —Fh MCFA g BRAE Sy . il 3 4 PAT 555,
2.3.4 MCFA Jig 4k -F 39 45 B o ) &

K NICOMP 380/ZLS 44 KA 43 #7430 o 0 2 Ab B 9 25 b B Jo AR AR o 1) 7 2k
2.3.5 MCFA itk L3t R Fe & 25 2 ol 2

K HI Agilent N6890 S AH 4 1A 43 BT AE i, 380 4o 0 T BFOR 1 A 3 238 (Que) PR 2 1 (Quie) - I

Qe =(Wg /W) X 100% (@D
Que =(Wi/W ) X 100% 2
K. We B FARFAPN K MCFA &, W B A& MCFA (8 &, W g 5T & 1) 28

(IS
2.3.6 MCFA Jig JU A4 2 oy 5 5%

MCFA Jiig 7 A 1) B M 38 ol o Ve R ACE 48 . Ao Pk R BB i 1, 100 W I JoiE A4 1 W O B2 722 £ sk
/N IRBUABRES SE o SR IR VR BT HLEL 8 000 r/min ¥ MCFA g B0 10 min J5 , Ky 280 nm
A E 0 S0 S 0 RIS B RO RE L SRR E e R AT

I=A/A, 3

KA R IR O IE BROGEE LA, v VR B0 A RO BE
2.3.7 HEHHM

% F SPSS17. 0 B E 75 22 /31 iE (One Way ANOVA) 43 Hr 52 56 B0 88 (19 535 1, P <<0. 05 Fm4h
L P <0, 01 FRRGERARR W3 BUE ] CF B £ AR R 22) R,

3 BRSIE

3.1 3 MAIEFEX S E MCFA A5 B 14 R H 820

R AL R R MR P G B R PE Y 3 A AR AR . AW ST SR R A U L fcfLad B A HPM
(120 MPa JE J7 FALEE 2 %) 3 Fh 7L AL £ % MCFA JERIK. 438 7 ik 3 Widghr Mgk 25 &, W3k 1.
B2, WA 0T, ph AL O R RRR 7 ik A BELAS B A4 1R B IR B S X R E 5 HPM Ab BRAS 5 5 S
AR () S BB A7 AR B 25 22 5 (P <20, 01) . Horpr . HPM AR B (924087 B e /N . o (117, 7+ 15, T nm;; H
YO ALIE R, R (319. 0241, 9) nm; B 7 75 15 5] (1% B I3 447 24000 B Jie K, R (489. 04351, 2)nm, X
Al BB B R - HPM A Ak B 78 vl %) vy s 48 o« o 00 89 1) A0 B P R v A0 0 0 R ik B e o 45 i A T L R
7 5 AL U8 I 1 A FH AR, 558 2, Vaillemard 48 AW IA SRy ax 3 B0 h 1 /&1 85 U1 008 B0 J2 0 s O
FA TR SR AR 75 e Ah SRl sk 8 12 04 i L 8 7 e A1 2l 1 4 FH 280 588 B B o DA T 80 £ L 0 3k 75
F B RE BT AR 7 20k BE /N F O . HPM A B S B9 A 3R F 4k 24 & 43 51 O (40, 21£5. 54) % Al
(5.5840.73) % WAL FIHE WA Jr . HIE K ol g8 & HPM k15 5 19 MCFA Jg T 14 1 57 3 80 B £
JIN o b T R K (A A 2 SR A T IR AU T2 NI MCFA 34 i, AT 328 =5 7 AL 3R R 2 i,
HPM 45 IR EE R BN 1,014 740,690 1. 54230 T 1K 2) . 5REM £ %50 0.8723+6. 1058



o
=
N

i i %824 %

e

296

B A 75 AR 22 57 (P <<0. 05)
£1 3BT EN L E MCFA BE &R 14% R 8220\

Table 1 Effect of three treatment methods on properties of multilamellar MCFA liposomes

Treatment methods  Average diameter/(nm) Qee/ (%) Que/ (%) I
HPM 117.7+15.7 40.21+£5.54 5.58+0.73 1.01474+0.6901
Microfiltration 319.04241. 9" 35.7945.51 5.00£0.73 0.8829+9.8324
Sonication 489.04351. 2" 38.1346.94 5.314+0.93 0.8723%+6.1058"

Note: Superscript lowercase letters a and b represent significant difference (P <C0. 05) and extremely significant differ-

ence (P <C0.01) ,respectively.
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Fig. 3 Influence of different treatment passes and pressures on average diameter of MCFA liposomes
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Preparation of Medium-Chain Fatty Acids (MCFA) Nano-Liposome
by Means of High Pressure Microfluidization (HPM)

LIU Wei, LIU Wei-Lin, LIU Cheng-Mei, YANG Shui-Bing,
ZHENG Hui-Juan,LIU Jian-Hua, WANG Jian-Hong

(State Key Laboratory of Food Science and Technology »
Nanchang University s Nanchang 330047 ,China)

Abstract; Medium-chain fatty acids (MCFA) nano-liposome was prepared and characterized by means

of high pressure microfluidization (HPM), sonication and microfiltration, respectively. The average

diameter,encapsulated efficiency and stability were investigated after treatment with different pres-

sures and passes number. The results indicated that MCFA liposome prepared by HPM exhibited the

smallest average diameter, the largest encapsulated efficiency and the best stability. The smallest

average diameter of MCFA liposome could be achieved after a treatment of 6 passes at 120 MPa, with
a value of (73.9410. 2) nm, while the encapsulated efficiency was (52. 2049.57) %. The largest en-
capsulated efficiency of (70. 64 £11. 25)% and loaded efficiency of (9. 42=+0. 83)% were obtained
when treated 4 passes at 120 MPa, with an average diameter value of (78. 9+ 21. 5) nm. After being
treated 4 passes, MCFA liposome exhibited the best stability,with a coefficient value of 0. 999 0+£3. 695 1.

Key words: high pressure microfluidization (HPM) ; nano-liposome ; medium-chain fatty acids (MCFA) ;

average diameter;encapsulated efficiency;stability coefficient



