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Comparison of microstructure and thermodynamic properties of
starch from different varieties of potato
XU Zhong XU Qiao-jiao WANG Sheng-nan WANG Zhi-peng ZHAO Dan

( Harbin University of Commerce Harbin 150076 China)

Abstract: The microstructure and thermodynamic properties four kinds of potato starch were analyzed by laser particle-size
analysis scanning electron microscopy ( SEM) differential scanning calorimetry analyzes( DSC) and X -ray diffractometry
( XRD) .SEM results showed that potato starch particles were elliptical and small spherical of four kinds of shapes with no
significant morphological differences between different potato starch. Laser particle — size analysis indicated significant
differences in the size of starch granules between four varieties of potato which the average particle size varying from 37.43~
41.62 pm.Four varieties of potato starch particles had the same crystalline type which were all belong to B—type however their
relative crystallinity had significant differences which was varying from 24.87% ~29.53% . Based on the analysis differential
scanning calorimetry thermodynamic properties( T, T, T. AH) from different four varieties of potato starch were significant
differences( p <0.05) ranging from 58.63~62.25 °C 62.92~66.75 C 68.37~73.07 C 13.7235~17.6313 J/g. The freeze—
thaw stability and transparency of four kinds of potato starch have also significant differences. Compared the analysis result of
structure and properties from four varieties of potato starch this work can lay the theory foundation for the study of the potato
food raw material screening.
Key words: potato starch; microstructure; thermodynamic properties
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133



1

Table 1 ~ Granule size of starch from different varieties of potatoes
( pm) ( m) d10 d90
40.89 +0.030" 39.21 £0.016" 23.23 +0.024" 60.54 +0.016"
1 41.62 +0.024" 38.06 +0.012" 23.52 +0.008" 61.96 +0.008"
37.43 £0.023" 34.33 £0.021* 20.01 £0.022° 57.31 £0.012"
38.32 £0.031° 34.79 +0.008° 21.85 £0.016° 58.35 £0.012°
(p<005); 2~ 4 .
2
Table 2 Thermal properties and relative crystallinity of starch from different kinds of potatoes
T, ( C) T,( C) T.(C) AH(J/g) (%)
62.25 +0.024" 66.75 +0.024" 73.07 +0.024" 16.2354 +0.016" 29.40 +0.011°
1 59.71 +0.024" 63.91 +0.016" 69.90 +0.008" 16.3208 +0.021" 29.53 +0.008"
61.74 £0.016" 65.57 +0.016" 72.56 +0.024" 17.6313 +0.008" 28.04 +0.021°
58.63 £0.016° 62.92 +0.024° 68.37 £0.016° 13.7235 +0.011° 24.87 £0.016°
o P Tp: T ; AH: o
2.2
4
1
1 41.62 pm
40.89 wm;
37.43
38.32 pm.4 37.43~
41.62 wm .
3 o
2.3 X-
2 X-
Fig2 XRD patterns of starch
X- from different varieties of potatoes
3 A
B .C e b !
c 1 od o
20 15.3°.17.0°. 18.0°. 19.7°,
2320 .23.4° A 120 17.0° . :58.63~62.25 °C 62.92
5.50~56°.15.0°. 10.75.22.2° | ~66.75 °C 68.37~73.07 °C 13.7235~17.6313 J/g-
24.0° B ; A.B
C 20 ;
5.6°.23° 230 o 4
Ly . < ./
~ 16-17 o o
2 4 X — 25
2 4
26 5.6°.17.0° Y3 4
B i 3 4 .
6 o
2 4 (p <0.05) . 4
24.87% ~29.53% . 66.7~69.33 °C ; 3180~4847 mPa-s
1 ; 2345~2674 mPa-°s ;
i 2490 ~ 2886 mPa * s : 664 ~
. 2495 mPa-s : 145 ~255 mPa-s
i . 1
2.4 2
5 . 1
4 .
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3

Table 3 Pasting properties of starch from different varieties of potatoes

GT(C) PV( mPa-s) RV( mPa-s) FV( mPa¢s) BD( mPa-s) SB( mPa*s) AW( mPa+s)
69.33 +0.24° 3620 = 30" 2490 +12° 2730 +11° 1128 +41° 236 £1.63"  20.65 £0.01"
1 66.73 £0.24" 4734 +141° 2674 +7.48" 2886 £21° 2060 £9° 216 +28° 19.75 £0.04"
69.03 +0.29™ 3180 +11° 2513 +27¢ 2768 +21° 664 £17° 255 £6.16"  21.50 +0.02°
68.60 +0.24" 4847 +38" 2345 +10* 2490 +1.7° 2495 +28" 145 +8.99* 18.09 +0.03"
:GT PV RV FV : BD :SB .
4
Table 4 The syneresis of starch gels from different varieties of potatoes
1 2 3 4 5
67.23 +0.016° 68.96 +0.008° 70.96 +0.016° 73.08 +0.008° 73.96 +0.008°
1 61.59 +0.008" 63.42 +0.012" 64.56 +0.012" 67.03 +0.016" 67.35 +0.012"
67.61 +0.008" 68.79 +0.016" 69.32 +0.012° 70.54 +0.016" 71.18 +0.012°
51.02 +0.016" 52.97 +0.012° 56.14 +0.029° 58.76 +0.024" 60.37 +0.008"
1 4
37.43~41.62 pwmo X—
. 4 B
1 . 4
62.92~66.75 °C
66.73 ~69.33 C ; 3180~4847 mPass
3 : 2345~2674 mPa-s :
Fig.3 Pasing properties of starch 2490 ~ 2886 mPa * s ; 664 ~
from different varieties of potatoes 2495 mPaecs : 145~255 mPa-s
o1 128 1 03 4 o 1 R
2.6 4
2
2, 4 4 °
51.02% ~73.96%
; 5 1
D . 2008.
2 J.
o 2015 29(4) :233-243.
2.7 3
. 1. N . 2003 19(6):
45.71% +54.95% +63.10% 54.95% . 708=710.
1 4
J. 2015 21(7) :5-9.
o 5 .
3 Il 2015 3(2) :52-55.
6 D .
. 2012.
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