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Fig. 1 The molecular structure of sucrose monostearate ( SS)
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Fig. 2 XRD patterns of starch films with different contents

of sucrose stearate
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Fig. 3 XRD patterns of plasticized starch films with 20%

urea and different contents of sucrose stearate
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Fig. 4  Multipeaks fitting for the XRD pattern of the

plasticized starch film with 5% sucrose stearate

Table 1 Crystalline characteristics of starch blended films

Urea SS  Relative crystallinity (% )  Crystallite size (nm)
(%) (%) 20=16.9° 20=19.5° 26=16.9° 26=19.5°
0 0 1.68 2.42 0. 14 0.10

1 1.59 3.75 0.09 0.05

3 1.50 9.70 0.07 0.03

5 0.16 16. 04 0.11 0.02

20 0 0.85 0.72 0.05 0.13
0.5 0.02 0.10 0.28 0.09

1 1.12 7.14 0.17 0.05

5 5.42 13.94 0.08 0.05
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Table 2 Moisture adsorptions of starch films containing different contents of SS with or without urea

Starch + SS (% )

Starch + Urea 20% + SS (% )

RH (%)
0 0.5 1 0 0.5 1 5

11 6. 09 6.47 6. 38 6.19 8.17 9.74 10. 43 9. 31
33 6. 80 7.13 6. 82 6.25 10. 85 11.29 11.24 10. 73
44 9.07 10. 38 9. 86 8.70 10. 66 11.68 11.95 11.34
68 10. 67 12. 54 11.27 9.61 15.93 16. 64 16. 82 15.75
75 14. 21 16. 08 14.72 11.48 18.22 19. 43 18. 31 17. 89
80 14.97 16. 56 15.83 12.28 19. 10 20. 34 21.18 19. 62
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Fig. 5 Tensile strengths of starch films containing different

contents of sucrose stearate with or without urea
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Fig. 6  Elongations at break of starch films containing

different contents of sucrose stearate with or without urea
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SYNERGISTIC EFFECTS OF SUCROSE STEARATE AND
UREA ON MODIFICATION OF STARCH

Fei Cheng', Jia-li Wang®, Zheng-qi Wu', Xiao Wu', Pu-xin Zhu'
(" Textile Institute, Sichuan University, Chengdu 610065 )
(* Sichuan Research Institute of Silk Industry, Chengdu 610031) (° Chengdu Textile College, Chengdu 611731)

Abstract Sucrose stearate (SS) is an environmentally sound surfactant with a polar head compatible with
starch. Different proportions of SS was blended with corn starch or plasticized corn starch with 20% urea. The
mixture was pasted with hot water and cast into films. The crystal structure of the films was characterized by
using X-ray diffraction, and the moisture adsorption and the tensile performance were tested. The results
indicated that SS interacted with amylose to form a V-type inclusion complex and had influences on the B-type
crystallization of starch. Therefore the moisture adsorption and the tensile performance of starch films changed
with their SS content. The moisture adsorption of the starch film increased upon adding a small amount of SS
(say,0.5% ), and then decreased with further increase of the content of SS. After adding SS into the
plasticized starch with urea 20 wt% , the crystallinity, crystal size, moisture adsorption and tensile property of
the starch films changed with the SS content in a complicated manner. SS and urea showed a synergistic effect
of modification on starch materials. The starch film plasticized with 20 wt% urea and combined with 0.5 wt%
sucrose stearate showed an amorphous feature of X-ray diffraction and higher elongation at break.

Keywords Starch, Sucrose stearate, Urea, Plasticization, Inclusion complex



