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Comparison Analysis of Granule Structure between Lotus Starch and Super-fine Whole Lotus Powder

ZHANG Mei-xia JU Zheng-yan KAN Jian-quan*

(College of Food Science Southwest University, Chongqing      400716, China)

Abstract The particle morphology and the superficial structure of lotus starch and different sizes of super-fine whole lotus

powder were investigated by using optical microscope, scanning electron microscope, polarizing microscope and X-ray

diffractometer. The results indicated that majority of the lotus starch granules displayed a smooth surface and were club-shaped

and less was in oval or round shape. Obvious rings were observed and the particle centre was located on one side. Clear cross

polarization were found and the big club-shaped starch particles were in X  shape while the smaller round ones had vertical

or declining cross and some of them are in the shape of X . Lotus starch granules exhibited a B-type in X-ray diffraction

pattern. The structure of lotus starch granules in super-fine whole-lotus powder was damaged and only a few X  or

fragmentary X  and cross could be observed. Reductions of crystal region and increases in non-crystal region were found

with the decrease in particle size.
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Fig.1   Optical micrograph of lotus starch
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Fig.2   Optical microsgraph of whole lotus powder with 1 to100

particle size
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Fig.3   Optical microsgraph of whole lotus powder with 1 to 200

particle size
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Fig.4   Optical microsgraph of whole lotus powder with 1 to 300

particle size
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Fig.5   Scanning electron micrograph of lotus starch
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Fig.6   Scanning electron microsgraph of whole lotus powder with

1 to 100 particle size

(a) 400 (b) 600

Fig.8   Scanning electron microsgraph of whole lotus powder with

1 to 300 particle size

(a) 400 (b) 600

Fig.7   Scanning electron microsgraph of whole lotus powder with

1 to 200 particle size

(a) 400 (b) 600

 Fig.9   Polarizing micrograph of lotus starch ( 200)

Fig.10   Polarizing micrograph of whole lotus powder with 1 to 100

particle size ( 200)

Fig.11   Polarizing micrograph of whole lotus powder with 1 to 200

particle size ( 200)
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Fig.12   Polarizing micrograph of whole lotus powder with 3 to 100

particle size ( 200)

7期-基础-三校.p65 2009-4-28, 16:5185



     2009, Vol. 30, No. 0786

23.5 [6] A B X-
B 5 6 A

13 2
5.65 2 17.0

2 15.0 19.0 22.0 24.0
B

1 4 1 6 2
5.65 2 15.0 17.0 19.0
22.0 24.0

X-

[ 7 ]

3.1
4 0

50 m
10 25 m

3.2

X
X

3.3 B

[1] LEE K, CHOI Y M , NOH D O , et al. Antioxidant effect of Korean
traditional lotus liquor (YunYuPju)[J]. International Journal of Food
Science and Technology, 2005, 40: 709- 715.

[2] , . [J].
, 2003, 22(4): 106-110.

[3] , , , .
[J]. , 2005, 31(1): 136-138.

[4] , , , . [J].
, 2007, 23(1): 259-263.

[5] , , . [M]. : ,
1994: 356-370.

[6] JAYAKODY L , HOOVER L Q, WEBER E. Studies on tuber and root
starches. I. Structure and physicochemical properties of innala
(Solenostemon rotundifolius) starches grown in Sri Lanka[J]. Food
Research International, 2005, 38: 615- 629.

[7] , , , . [J].
, 2007(4): 24-26.

 Fig.13   X-ray diffraction pattern of lotus starch
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Fig.14   X-ray diffraction pattern of whole lotus powder with 1 to

100 particle size
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Fig.15   X-ray diffraction pattern of whole lotus powder with 1 to

200 particle size
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Fig.16   X-ray diffraction pattern of whole lotus powder with 1 to

300 particle size
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