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Stability of “shell-core” micelles formed by amphiphilic polysaccharides
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Abstract: In recent years, the amphiphilic polysaccharide as the car-
rier of lipophilic components has become a research hotspot in food
science. In the aqueous system, the soluble amphiphilic
polysaccharide can self-aggregate to form the shell-core structure
with the hydrophobic moieties forming the core of the micelle and the
hydrophilic moieties forming the corona. The structural characteristic
is the basis of the function of the micelle. Therefore, it is very impor-
tant for practical application to maintain or stabilize the structure of
the micelle. In this review, it describes the amphiphilic
polysaccharide micelle stability, inter-molecular force, influence fac-
tors (structural factors and environmental factors) and unstable per-
formance of amphiphilic polysaccharide micelles. Meanwhile, it
points out the direction of future research.

Keywords: amphiphilic polysaccharide; self-aggregation micelle; in-

termolecular force; stability; influence factors
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Schematic illustration of polymer micelle

Figure 1

formation and structure
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Table 1 Inter-molecular force and property of amphiphilic polysaccharide micelles
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VR I A I e e PR . SR T A B A, Lin 50T K
PRAE — 5 T8 1Bl P9 45 5 B 19 38 K (Coo—Coy) ] i i J077 12 45 i 440
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Table 2 Effect of amphiphilic polysaccharide structure on thermodynamic stability of micelle

Wit 2 hk = A1k CMC {#/(mg « mL~1) SCHR
d-TN 2 TR-g ¥ 3L VE R N AC TG 4E : PLA2.4—~PLA7.6—~PLA23.9 y 1.1X10 2—>2.5X10 3—>1.3x10 3 [15]
o £ £F 4t 3%t R 4k i B4 : Cs—>Cg v 2.80—0.80 [26]
U I e A6 A B A B W7 B4 : Cro—Cry—>Cg ¥ A 5.67X103>2.50X 10 3—>3.07 X 10" ? [27]
FE R 7K et B RS St Fe 4% : Cro—>Cis—>Cs v 0.37>0.16—>0.12 [28]
b A LT Y % + ke :0.12—>0.16—0.20 v 9.7X1072—>8.5X107?—>7.8X10? [29]
Y E-g- B Wi B E g .0.09>2.41 ¥ 7.88X107°—>5.86X10"° [30]
WIRG - ¢ - IE [ ZHE R :0—>0.46 ¥ 11.3X10 3>0.65X10"* [10]
B R -g- B L4 5% L-2H% # :0.19—>0.28 y 45.7X1073>20.4 X103 [31]
7 W i R -Cs + i3 .0.127>0.193 ¥ 37.3X1073>10.0X 103 [13]
B W] B¢ - 25 A IR FANHM . 3.1>9.9 v 161.3X103—>34.7 X103 [25]
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13 3 nl 1, W 3R M 2 0 Y A A O S OB U R CMC
Z I TCHH B E S R H S TE R Y Zeta 1 22 i) %
RICE IR . HARSEVE KR Zeta W47 00 8 24 GIE L ) — i
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Table 3 Effect of amphiphilic polysaccharide charged characteristics on stability of micelle
i 0 et pH —— M ety
ROKEE BKGE (mg* mL™1)

T TR I 05 SR M- ¢ - ML 4 TEL 7R 7 AATH ARATH 0.01 +5.67 [41]
TR TR T H 5% R M- - T /S B 2.2->8.0 R RHEH 0.02~0.04 0 [11]
R R g B 2 2 7 Wi N 4 — —4.12~—13.92  [35]
Jot o o5 W R 3—>8 P i N — 0—>—5 [19]
RIS R g MR 7.4 R Rifid 0.024 — [8]
WG 2 B B TR 4E R 7 IS T N 3 0.097~0.078 +51.5~4+51.6  [29]
N, N-Z 3 Ao g 3 52 T 3 78 R b — IEHAT AN 0.031 +50.7 [23]
AR T I 58 TR - ¢ - TR LR L g AR — R A 0.000 83 — [14]
JFE B K BT WA — ERfT AR — +11~+40 [28]
i B R -Cas 7 HEA  AHFHE 0.037 3~0.0100 —37.9~—33.0 [13]
75 B Jo 1R - ¢ -k 4 JIF 1R 7.4 AT AAHFE 0.034 7~0.161 0 —30 [25]
Tk 5 AL 375 W) i 12 7 oA R —50~—70 [42]
B RR-g- £ WE 3.2—>10.1  fAHLfF  ARHF —25—>—70 [43]
S I B B F R Bt 3B B T R 3—>4 L Y N — —28 [16]
BWRR-g- LW ER 7 A R — —21 [44]
& W B -2 -1 e R 7 FoAT R —20.3 [20]
% W BT - ¢ - I R — A A <<0.050 —36 [45]
TE B - g - LB R 7.4 BT RHHL 0.038 3~0.018 5 —23 [37]
3 ¥y-D-a-E B B 7 Fl s R — —22.8~—34  [46]
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Table 4 Effect of environment on stability of amphiphilic polysaccharide micelle

[LESEEZ i R R AL kA2 A4/ nm CMC 8, Zeta B {7254k, SCHik

R FEFRW R/ (mg + mL—1) :0.40>1.00—>2 .00 4 54.7->73.0>168.0 — [47]
LAY FEFHe S/ (mg » mL™1) :0.4—>2 .0 A 19.90— 42,27 — [26]
AL R A LR E / (mg + mL~™1) 050 A 80—>600 — [48]
S I BB F RV B R FEFHE/ (mg » mL~1) . 1—>15 A 74.2—>120.9 — [9]
T Rt S - 2 R BT 3 1) i AT/ (mg » mL™1) 215 A 200—>1 000 — [49]
U HE B AR E RS TR LR RE / (mg » mL—1) :0.5>3.0 200—>200 — [38]
Joi AP RS FERVWRHE / (mg » mL—1):0.2>2.3 20 —>20 — [19]
U LB FARR £ KRS TR by iE/ (mol » L™1):0—>0.5 A 250—>2 250 v Zeta/mV; —21.70>—5.05 [38]
ot i A R A kI / (mol » L=1);0—0.6 A 23.7>35.5 — [19]
PUIER I H 88 BAE-g- T/ i e/ (mol « L=1) :0—0.6 200200 — [11]
W22 2 h-g- RO MR IR/ °C 1253745 A 50>163—>400  § CMC/(mg » mL~1):0.06—0.02 [50]
TERY-g-1E T EAE K H il Tk W/ °C :10—>25—>35 A 35—>35—>800 — [36]
AL IAIR G- Bk W/ °C :0—>60—-90 ¥ 408—>408—>381 — [51]
W R ¢ BENE 10—>25—>40 Ay 327—>273—>351 — [52]
B BIR- g -2 B3R (AT L) pH:3.2—>7.4—>10.1 — A\ Zeta/mV: —25—>—75—>—45 [43]
FERBE- BRI ER CERT D pH:3.2>5.5->12.2 Ay Zeta/mV:+28—>+40—>—5  [53]
TR - g - Mo S JEL R £ L) pH:5.5>6.5>7.4 v 225 >194—>182 A Zeta/mV:—5.4—>—10.2->—15.5 [37]
I HEBE IR F AR R (F s D pH:1.64—>4.45—7.4 ¥ 680200200 A Zeta/mV:1.13 =>—20——21.7 [38]
B RIR-g-L- &R (A fg ) pH:4—>6—>8 ¥ 430—>250->200 — [31]
IR 5§ Pt -0 5 2 20 Ml CO7 i LD pH:4—7.4 v 62.3>26.5 — [54]
P R TR H 58 T M- g - TSI O LD pH3—>7—>8 — Zeta/mV:—2—>—2—>—2 [11]

T SCRR AR A % B
210



FRBEETH 6] 155 S0 45 < 2 1 22 W 58— A RO AR S P I 5 o

3.2.3 RAE IR EE X W R E 20 B R A R AR T Y
ST R0 A O R B A B T RE B R T R R AR
RO o e A M il o 3 136 B O X B SR Bl S AR e A
Fwm, MR EZHEARERRSERE(T W XR TR
CMC = exp(—ne, /by T30 BT B XS A 19 8l J) 24 52
P WER D 5 — 07 . 7R 0 B s R R R K
ZWETE— A OR T RS GUKA EAER] e ) ot
BRAR /DN o BB T BE 1 e 1 SRR I R4 4 114 i K A L AR
P B8 S0 45 R o 2 T o B ot G T AR 5 T 224 UL 3k B
FEA B B Ak S T w5 R L B K VR 23 0 55 3R B R B R AR
5 N
3.2.4 pH W3R 4 WA LUE . pH X fif B 955 M 2 8T8 B
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Table 5 Unstable performance of amphiphilic
polysaccharide micelles
[EBMRMELAMFT, KK
TE - g - U IE R it 15 %% A KK [37]
B 555
AL IR R E R BT R RS T
it [38]
il HLHEF
PR BB B g K AR
B R PRREBARA
HAEH
TR R T T 88 S M- - PR 2 0 IR AL R K A
N il ) [11]
N i HAEH
B AR 22 20 AR MRS T OK R [54]
) e AW H R BR T H Ry .
BYGR-g- AR & S s stpra [25]
TEM-g-1E T H K . ELEE 19 1 5 M 3K i K AR C36]
it ST HERORREAEK
PRI E R B Pk 5 18 F 0 30 R 4
- 2k . [38]
i e Fa 1 A 7 o 8 3R ) 45 B

Yang 4557 % B UE B -0 4 BR JE 1 14 JBE R AE pH Ry 5 R
T A BEIR . O AT I 4 52 1 3 A B L AT A
AE A2 A 5 AR AL R B AR L A A BR TR A2 S 8 AL T MR
AL R B3 W T R I S IE R 78 0,02 mol/ L 4% e H K 7
RN R BV K R R . @ &5 B3 IR AR Ay Y
JB SRR AR 5 A R ) B R o I I S TR A 2 A 2 E R A
k.

S

P 2R P 22 Bl B 2R 4R IR TE 1 o 5L Y B A 3 LR Y
. BT B AR AR A S A P R 2 RS
FC SRR R A 2R D RERE ) 2 90 iE {556 T AR E MR i A
TRBE TR AT A . AT RUA LR JLASJ5 i T & - © T g
PISETEZ N AR AR M R AL I BF 58 @ 2 A RS
— BT S P 22 B 1 R T TR E A ) I A v T A 5 1
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