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Abstract: In this paper,high linear (65% linear) , ordinary (28% linear) ,95% branched and waxy (99% branched ) corn

starch was studied,and the temperature was attenuated by pullulanase. The above two components of the supernatant and the

precipitate were characterized by SEM, laser particle size analyzer, FTIR, DSC, XRD, thermogravimetric analyzer, and the

morphology of the recrystallization supernatant and precipitate were analyzed by different branch ratio, crystal structure , thermal

properties and other aspects.The results showed that the yield of recrystallization supernatant increased with the increasing of

branching ratio, while the precipitation yield showed a downward trend. Scanning electron microscopy and laser particle size

analyzer showed that the supernatant particle size increased and the precipitation particle size decreased with the increasing of

branching ratio. FTIR ,DSC and XRD showed that as the proportion of branching increased , the proportion of crystallization and

crystallization of the supernatant ( the crystallization zone and the amorphous zone ) increased, while the precipitated

crystallization zone and crystallization zone proportion of the total ( crystalline and amorphous) was reduced. Thermogravimetric

analysis showed that the thermal stability of the supernatant increased with the increasing of the proportion of branches, while

the thermal stability of the precipitate decreased with the increasing of the proportion of branches.
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Table 1  Comparison of different percentages of corn starch recrystallization
supernatant and precipitation D10,D50,D90,D[3,2],D[4,3]
A5y eSS DI0(wm) D50 (wm) D90 (m) D[3,2](pm) D[4,3](pm)
5 ELAE 435 14.51 37.15 7.60 17.97
L S 8.12 18.41 4451 7.74 22.63
95% 3 421 2243 62.73 5.11 28.51
i 6.51 30.61 83.28 6.45 38.49
o B 23.09 59.36 129.6 26.86 69.04
Vige i@ 18.89 53.95 103.9 37.08 58.11
95% 7%k 10.29 48.80 97.37 8.41 50.95
I 5.747 33.02 93.06 11.93 42.30

45 R 22 M 2 I S SRR GE Y R A A S A T
o1 JEEEGE RS 7> TR/ NS AT RE Sk T E )
DIBEMIAN e BEDL . B £ oK GER BLAE L) T1 s
S T ULPE A I O, X th T B A A 1 ) A
e PERT ST T o= 1,6 WHHHE W 5 22 ALK
g, A SCEE GRS AL Al LR PE M T 1B W AR S
it R R B T R R A

100 -
o0l ®Lif§
sor mYLH
S 70k
560}
\;% 50}
ifj\ 40+
i 30+
20 L
104 /
’ %
LB it 95% 3 Wt it
FKIER TN
BT AR S8 PGB TR GEA E S i L TS AR 3
Fig.1 Recrystallization supernatant and precipitation

yield of corn starch with different branch ratio
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Fig.2 Comparison of different crystallized supernatants and precipitation of different starch ratios(5000 x )
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Table 2 Thermal characteristics of recrystallization supernatant and precipitation of corn starch with different branch ratios

2H45% ik EIGTEE (C) WA EE (°C) ZAHIRPE(C) WG (°C) PIEE )/ g)
1o ELAE 70.06 74.34 79.12 9.06 1.64
. EiE 60.85 7425 85.74 24.89 3.33

VW

95% 4t 59.67 89.88 99.27 39.60 6.82
e 50.65 77.80 93.87 4322 9.36
1= H 59.50 83.08 95.14 35.64 733
. 95% ki 63.31 86.49 98.53 35.22 6.44
DLy 35 65.10 82.57 97.65 32.55 6.11
I R 71.26 84.33 96.67 25.41 5.49
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Fig4 Diffraction pattern of recrystallized supernatant

and precipitate of corn starch with different branch ratios
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