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Abstract The effects of anionic surfactant sodium dodecyl sulfonate (SDSN) on the sol-gel transition of
k-carrageenan (k-CAR), an anionic polysaccharide, have been investigated by different techniques including
rheology, differential scanning calorimetry (DSC) and UV-Vis spectrometry. It has been found that, SDSN,
at low concentrations (Cspsy<<5 mmolsL %), slightly promoted the gelation of k-CAR due to a weak salt-out
effect, whereas at higher concentrations (c>>5 mmolsL %), SDSN not only obviously decreased the sol-gel
transition temperature of k-CAR, but also formed a new ordered structure in the gel matrix of k-CAR. The
patterns of interactions between k-CAR and SDSN were discussed. And a mechanism of cooperative inter-
actions of electrostatic repulsion, competition for K “and hydrophobic interaction has been proposed to in-
terpret the experimental results.
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Figure 2 Storage modulus G' and loss modulus G" of k-CAR
aqueous solutions as a function of temperature at different SDSN
concentration as indicated in the picture. Inset: The beginning
temperature of k-CAR sol-gel transition as a function of SDSN
concentration
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Figure 4 The absorption spectra of k-CAR-MB solutions as a function of temperature at different SDSN concentrations: (a) 0 mmolsL *
SDSN; (b) 2 mmolsL * SDSN; (c) 5 mmoleL * SDSN; (d) 20 mmolsL * SDSN. The range of wavelength: 500~750 nm , cooling rate: 1
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AR 515 «-CAR BRI A X EE K, 159 T
BERTE R B ). [ 3L [ S 4 & KT RE. [A
I, T 2 (R F R R AR AR ASE 22 85 40 1 el e T A
FIT-ILURTE S TE IR, 145 fE1E SDSN I2R4E. th4b,
20K 5% P AR JUORIT 3 T VS P 00 2 T (A AR A AR
A AT R, -CAR TR B FE PR K X
45 FF SDSN 1E «-CAR BB R I 15 A 45 1,
A DSC LR kg i1 H B

3 g

WAL O HT R E I SE o 25 R W], B 1
T 71 SDSN it B AN [ LA A 77 556 Wi i A ] L
) k-CAR [ IR AE . AR (c<5 mmolsL 1)
SDSN Lo BRI T A A7 4, 5 «-CAR [1E IR
59, AUE RS T FERA IS TR R, R RO
b k-CAR 7> THEMIE4E. 5 mmoleL ! #iF SDSN 7F
K-CAR Hilfs FLEEE UK EE (CAC), SDSN SRAE MR ANk 1
IR k-CAR 54 5| K, 4745t k-CAR 4 F
HE LB MR AL F (i o R AR, M PHAS «-CAR #E
IR 190 28 FR TR I, o EL e — e e 2 A ik 88 ¥ i (1 {EG 3 7
W Z). [, EIRPIFPA R o-CAR HE B R
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B KA DX U2 3 SDSN SREEFITE «-CAR B T IE A 17
GEHE). RSO A A T P (14 5 P AR T 22 W R 3 TV 12 1)
AR B, — & 2 0] BARAS el i i e 5 DB R A
Wy, AR EEHER . SEAIR S DO B R KA AT 3 80k R
PP AN R SRS S, DT AMELSE ) 22 B 1 v s — e
AR [ IR, 5 e 2 TR R AR R SR ARAT . PR, AR
ARG RE T B 2 05 5% ra A o 5 2 T 7% 1k ) 2L A7 1R R
(RIS, ANASOX 2 T M A7 £ I 20 00 T — 5t J A A%
AT 07T NI T8, i L3 Ay 79 1 42 it L. [ o 58 P
iR I 22 RS B L G 431 S A AR TR S

References

1 Bosco, S. J; Zettl, H.; Crassous, J. J.; Balauff, M.; Krausch,
G. Macromolecules 2006, 39, 8793.

2 Wang, Q.-Q.; Li, L.; Liu, E;; Xu, Y.-R,; Liu, J-H. Polymer
2006, 47, 1372.

3 Grigorév, T. E.; Grinberg, N. V.; Grinberg, V. Y.; Usov, A.
l.; Makhaeva, E. E.; Khokhlov, A. R. Polym. i, Ser. A
2007, 49, 634.

4 Singh, S. K.; Caram-Lelham, N. J. Colloid Interface ci.
1998, 203, 430.

5 Evmenenko, G.; Theunissen, E.; Mortensen, K.; Reynaers,
H. Polymer 2001, 42, 2907.

6 Hansson, P. Curr. Opin. Colloid Interface Sci. 2006, 11,
351

7 Kogg, K.; Evmenenko, G.; Theunissen, E.; Skerjanc, J.;
Berghman, H.; Reynaers, H.; Bras, W. Macromol. Rapid
Commun. 2000, 21, 1226.

8 Piculdl, L. In Food Polysaccharides and Their Applica-

10

11

12

13

14

15

16

17

18
19

20
21
22

23

tions, Eds.: Alistair, M.; Stephen, G. O.; Phillips, P. A. W.,
CRC Press, Taylor and Francis Group, Boca Raton, 2006,
Chapter 8.

Girod, S.; Boissiére, M.; Longchambon, K.; Begu, S
Tourne-Pétheil, C.; Devoisselle, J. M. Carbohydr. Polym.
2004, 55, 37.

Takemasa, M.; Chiba, A.; Date, M. Macromolecules 2001,
34, 7427.

Hou, Z.; Li, Z.; Wang, H. Colloid Polym. Sci. 1999, 277,
1011.

Chronakis, I. S.; Piculell, L.; Borgstrom, J. Carbohydr. Po-
lym. 1996, 31, 215.

Yin, Y.-M.; Zhang, H.-B.; Nishinari, K. J. Phys. Chem. B
2007, 111, 1590.

Shen, H.-Q.; Yin, Y.-M.; Zhang, H.-B. Acta Chim. Snica
2005, 63, 1621 (in Chinese).

(Vi g, FUzHE, sk, 16354k, 2005, 63, 1621.)
Ikeda, S.; Nishinari, K. J. Agric. Food Chem. 2001, 49,
4436.

Hossain, K. S.; Miyanaga, K.; Maeda, H.; Nemoto, N. Bio-
macromolecules 2001, 2, 442.

NUfiez-Santiago, M.; Tecante, A. Carbohydr. Polym. 2007,
69, 763.

Winter, H. H.; Chambon, F. J. Rheol. 1986, 30, 367.
Hugerth, A.; Nilsson, S.; Sundelof, L.-O. Int. J. Biol. Mac-
romol. 1999, 26, 69.

Hansson, P. Langmuir 1998, 14, 4059.

Soedjak, H. S. Anal. Chem. 1994, 66, 4514.

Michon, C.; Konaté, K.; Cuvedlier, G.; Launay, B. Food Hy-
drocolloids 2002, 16, 613.

Junqueira, H. C.; Severino, D.; Dias, L. G.; Gugliotti, M. S,;
Baptista, M. S. Phys. Chem. Chem. Phys. 2002, 4, 2320.

(A0B01294 CHENG, B.; ZHENG, G C)



