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Study on Preparation and Properties of Amylose-Geraniol Inclusion Complex
NING Ke, LI Songyuan, ZHAO Kai*
(College of Food Engineering, Harbin University of Commerce, Harbin 15000, China)

Abstract: In order to investigate the effect of amylose content on the inclusion of amylose-geraniol, using waxy maize
starch as raw material, amylose-geraniol inclusion complex was prepared by enzymatic hydrolysis with different
pullulanase debranching conditions to acquire wall materials with varying amylose contents. The inclusion rate was
used as the evaluation index to evaluate protection of the inclusion complex on geraniol, and the morphology, structure
and stability of the inclusion complex were characterized by X-ray diffractometer, scanning electron microscope,
infrared spectrometer, differential scanning calorimeter and thermogravimetric analyzer. The results showed that there
was no linear relationship between the content of amylose and the embedding rate, and the highest embedding rate was
9.05%, acquired at an amylose concentration of 5.86%. X-ray diffraction results indicated that the position of the
diffraction peaks changed after the formation of the inclusion and the inclusion changed the crystalline pattern of the
wall material from A-type to A+V-type; the stability of the inclusion complex was improved. Scanning electron
microscopy results showed that the surface of the wall material became more and more concave with the increase of
the content of amylose, while the local surface of the inclusion compound was more intact. Fourier transform infrared
spectroscopy results revealed that the characteristic peaks were blue shifted with the increase of the embedding rate,
and the characteristic peaks of geraniol did not appear in the inclusion. The analysis of the thermal characteristics
indicated that the enthalpy change and the rate of thermogravimetry second stage weight loss increased with the increase

of embedding rate; the above result further conformed that inclusion complex formation improved the stability of
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Fig.1 Geraniol embedding rate of inclusion complexes prepared by different amylose content wall materials
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Fig.2 X-ray diffraction analysis of waxy corn starch, amylose wall material and amylose-geraniol inclusion complex
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Fig. 3 Microstructure of waxy corn starch, amylose wall material and amylose-geraniol inclusion complex
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Fig.4 Infrared spectra of waxy corn starch and amylose-geraniol inclusion complex
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Fig.5 Differential scanning calorimetry curve of amylose-geraniol inclusion complex
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Tab.1 Differential scanning calorimetry parameters of amylose-geraniol inclusion complex

4053 To(°C) Tp(°C) Tc(°C) AH/ (J+gbH
1 193.61+2.66* 195.41+0.60* 199.13£1.012 243.12+1.014
2 186.22+1.68° 187.25+1.65° 191.98+0.81°¢ 556.26+0.81*
3 186.53+1.40° 187.70+1.18° 192.55+0.80° 382.29+1.17°
4 192.35+2.49% 193.40+1.58% 196.10£1.17° 272.03£1.62°
5 189.59+0.79%¢ 191.77+0.52% 196.85+0.27° 198.72+0.27¢

To: BCURURIE, Tp: VE(HIREE, T.. KRIHEE, AH: MASREGE. BdhRRATHEERERZE (0=3). RENEZRERRIE
MR ZE R BE (P<0.05).
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Fig. 6 Thermogravimetric curve of amylose-geraniol inclusion complex
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Fig.7 Derivative thermogravimetric curve of amylose-geraniol inclusion complex
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