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Fig. 1 Scanning electron microscope of CSM

and CSM dealt with enzyme
(a): CSM; (b): 3 h; (¢): 6 h; (D: 12h
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Fig. 2 FTIR spectrum of starch and CSM
a: Soluble starch; b; CSM
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Fig. 3 FTIR spectrum of CSM dealt with enzyme
a: 3h; b: 6 h; c: 9h; d: 12 h

2.4 CSM Ef#f#a9 XRD 5347

Hi P 4 Al R PETERY A XRD 78 20 2 16. 8%, 207, 22. 4,
23. 6°RbAS B — DR BLR AT ST e . 25 R EEINSE Ry 3306 48
H. CSMTE 16. 8°, 22.4°, 23. 6 MYATHIIESE ATk, 20744
PRI S5 U4 A X 5 R Y IR, T s T TR BRUAR X s A
14. 6%, 29.3%, 31. 6" 4t BLIGE SR AR 55 Y SR IEATT 5+ 445 fah 2 U
SE 6. 400 AT o BLIX AR AL I Ji PR A T S AR R T
TEA TG SIRE ST . WA T 20 T RER LR, ek 2 T
HERY > TIRME S . SRR . AT BUE R 25 ShRE T

10 15 20 2 30 35 40 45
20/ )
Fig. 4 XRD patterns of soluble starch and CSM
a: Soluble starch; b; CSM
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Fig. 5 XRD patterns of CSM dealed with enzyme
a: 12 h; b: 14 h; ¢: 16 h; d: 18 h
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FTIR and XRD Analysis of the Enzymatic Degradation of Crosslinked
Starch Microspheres

LI Zhong-jin, YU Li-li* , ZHU Lei
College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology 710021, China

Abstract Crosslinked starch microspheres (CSM) were prepared by crosslinking of soluble starch and N, N’-methylene-bis-ac-
rylamide in inverse suspension. In order to describe the enzymatic degradation of CSM in this experiment, soluble starch, CSM
and CSM’s degradation product obtained from the simulated intestinal fluid in different time were analysed by Fourier transform
infrared spectroscopy (FTIR) and X-ray diffractometer (XRD). The FTIR and SEM results showed that the CSM’s crosslinking

! related to bending vibration

structure could be maintained steady in digested liquid within 3 hours. The intensity at 1 090 cm™
bands of C—0O—C, the amide band | and the amide band [| became weaker in 3-12 hours along with the process of the enzy-
matic degradation, indicating the degradation of the molecular chain of starch and the depolymerization of the cross-linking struc-
ture. And then the disappearing of the amide band | and the amide band || indicated that the crosslinking structure was totally
destructed after 12 hours and thereafter the enzymatic degradation was consistent with soluble starch. The XRD results proved
that after 12 hours the CSM’s degradation was similar to starch’s degradation, their non-crystalline parts were decomposed, and
their degree of crystallinity increased with the development of the degradation., but did not exceed the crystallinity of soluble

starch.
Keywords Crosslinked starch microspheres; Degradation; FTIR; XRD
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