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Effect of Microwave Treatment on the Physicochemical and Digestive
Properties of Loquat Kernel Starch

LIN Guorong, ZHANG Lifen, HUANG Xiaoling

(College of Environmental and Biological Engineering, Fujian Provincial Key Laboratory of Ecology Toxicological

Effects & Control for Emerging Contaminants, Putian University, Putian 351100, China)

Abstract: To investigate the effect of microwave treatment on the physicochemical and digestive properties of loquat kernel
starch, the changes of crystal structure, gelatinization characteristics, particle morphology, solubility, swelling force,
transparency and digestibility of loquat kernel starch under different heating time and power of microwave treatment was
studied by using the X-ray diffraction (XRD), rtheometry, scanning electron microscopy (SEM), and Englyst methods. It
was found that the difference in the heating time (90, 120, 150 s) and power of microwave treatment (150, 300, 450 W)
revealed the different effect on the properties of loquat kernel starch. The crystal form of loquat kernel starch, which
remained C type, was not affected by the microwave treatment. With the increase of microwave heating time and power, the
gelatinization characteristics (peak viscosity, valley viscosity, final viscosity), solubility, and swelling power of loquat
kernel starch gradually increased, and the surface morphology of loquat kernel starch was partly changed. The contents of
fast digestible starch (RDS), slow digestible starch (SDS) and resistant starch (RS) of loquat kernel primary starch were
9.45%, 6.75%, and 83.8%, respectively. The contents of RDS increased to 12.03% and 13.45% with the increase of
microwave heating time and power, respectively, whereas the content of SDS decreased to 2.93% and 2.03% under the
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same treatment, which indicated that the microwave treatment could considerably change the digestibility of loquat kernel

starch. Microwave treatment could effectively change the structure and physicochemical properties of loquat kernel starch,

and improve in vitro digestion rate of starch.

Key words: loquat kernel starch; microwave treatment; physicochemical properties; digestive properties
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Fig.1 Effect of different microwave treatment time on the
granule morphology of loquat kernel starch
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Fig.2 Effect of different microwave treatment power on the
granule morphology of loquat kernel starch
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Fig.3 X-ray diffraction patterns of loquat kernel starch under

different microwave conditions
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Table 1 Effect of different microwave treatment on
gelatinization properties of loquat kernel starch
B WE{E PR ZARE EEX(EN
(mPas) (mPa-s) (mPa-s) (mPa-s)
JEERD 80.3£7.9°  46.0+5.9°  136.7+36.0°  90.7+41.8*
90 s 99.3+6.4% 79.8+8.2% 172.9+15.8% 93.1+8.5%
120 s 105.3+12.4®  86.2+10.3° 185.6+8.0" 99.3+17.4*
150 s 121.1£14.0° 87.5+5.2% 206.4+8.1% 118.9+£5.2¢
150 W 158.01+24.8° 74243 .4° 182.3£16.0°  108.1+12.6°
300 W 169.6+13.2% 89.0+7.1% 199.8+1.8° 110.8+6.8°
450 W 185.1+14.8% 91.5+4.9* 211.5+£2.9° 117.9+£0.8*

TE: [FFUARING SRR 22 53 0. 35 (P<0.05); 22, %3l
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JIRIFZ N

VERAEEE K 1 S W T s AN K 2 eI AH B4
I/ E R 2 AT UG H, S i B B 1) 0
TR GERY S i AR K ) 25 77 A — g e )
FHER 2 AT, Bl S in A et Ta] 3 in, ey B9 14 i
FEFIIZAK J7t0 02151 (P<0.05), 3xX FHAMAEAZ Gk
PRIV AR A T e sk, AR R FR AT A5 3R [H]
VR ROTERYY . R 2 WA, BN 90 s, AR

2 RV B XA A TR ¥ ik B2 AR AK 1 B2 )
Table 2  Effect of different microwave treatment on solubility
and swelling power of loquat kernel starch

FE AR (%) JEEAK 71 (%)
JEIERY 4.240.0° 17.540.1°
90 s 4.8+0.0° 19.7+0.1°
120 s 6.1+0.0° 19.1£0.1°
150s 6.3+0.0° 20.0+0.1°
150 W 5.3+0.1° 18.9+0.1°
300 W 5.8+0.0° 17.9+0.1°
450 W 6.6£0.0° 17.9+0.2°
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Table 3  Effect of different microwave treatment on the
transmittance of loquat kernel starch

FEfh HHH(%)
JEIER 57.1+£0.5°
90 s 58.5+0.3
120 s 58.3+£0.4"
150 s 57.9+0.7%
150 W 57.4+0.4%
300 W 56.8+0.7°
450 W 50.9+0.5°
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IR BRI R A 450 W B 75 BH B T R 3 L 4 BH
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Table 4 Effect of different microwave treatment on
digestibility of loquat kernel starch

FEh RDS(%) SDS(%) RS(%)
JRVERY 9.45 6.75 83.80
90's 9.45 3.35 87.20
120's 1035 2.90 86.75
150 s 12.03 293 85.04
150 W 10.05 2.50 87.45
300 W 10.13 3.83 86.05
450 W 13.45 2.03 84.53
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