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Abstract: Nature corn starches treated by hea-moisture with ' water-ethanol mixtures were investigated in terms of polarization cross,
morphology, size distribution, crystal structure and paste propeties within the temperature range of 70~90 “C. With the increase of the
temperature in the treatment system, some phenomena were found a follows: the disappearance of the granules birefringence increased, and the
granules broke in the end. The average radius of the starch granules was augmented from 23.6 pm to 50.4 pm and the amount of the small
granules (<10 um) decreased. Besides, the number of the medium granules (10~30 um) and large granules (30~100 pm) increased in different
degrees. Small holes and pits were-0bserved on the surface of the granule, and the granules conglobated a high temperature inthe end After
drying and grinding; the granules broke into flakes. X-ray diffraction intensity gradually reduced at the diffraction angle of 15< 18 <and 23< but
strengthened at-20< Starting temperature of com starch gelatinization raised from 80.5 ‘C to 90.6 C, and viscosity of the starch decreased,
which indicated that the stability of both warm and cold paste improved while the retrogradation of the starch reduced. Determinaion of
molecular weight of the starches displayedthat molecular chains were ruptured and degraded duringthe heat-moisture treatment.
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Fig.1'Reaction equipment for heat-moisture treatment with

water-ethanol mixtures
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Fig.2 Polarized photos of starch treated after heat-moisture

treatment with water-ethanol mixtures
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Fig.3 Starch granule size distribution after heat-moisture
treatment with water-ethanol mixtures
FH# 1 FF 1350, & EE7E 70 'C~85 CHEFEI N, JEk
SRVURSE R e (BRSSO RORAR G I, 50 St L £
EFE RS, R BRI K, X&hT



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.10

BEE LSRG, KN BERG TN, G TeH AL A F )
45 IXANTEE Ty 12 IR BRI, R A 45
ARSI, BURLE WOKIZAK, KLAEsg . $&in 21
—ERREE, KNG LRI ek AT RS B RE R
1, RARERE AR, HEREAGE IR FEA F] 90 CRY,
VER BRI N, RORDRLAR A [EME R, 17 153 A
Rl NE Y, ARGESF A RIRAR T R, 5K
FEOC TR ST B OCR N P U0 “/INBDRE ™, 345/ N
REECHARXS 85 CHRERLHIIN, MRAESE AR AR 5F

JREE, 90 CHE S5 RUARRAZHLLL 85 CHRE M.
M3 FIFE 1 Hr g, Bl B FA i R P A
1 /NERTRITRL (<10 pm) 9820, HHEETER Tk (10~30
pum) FIREHL (30~100 um) B A FIFE 18,
Ut B /NN ORI PE R il AR R AR, 1X
i BEIE TG AR TP s SR . SR IA
F| 80 C, KFRRARATEZ, Ui BAMURE K 5 Fl

B, KPR 4 R AL -

R 1 BRI BOR AR R FHE
Table 1 Starch granule diameter characteristic after heat-moisture treatment with water-ethanol mixtures

Ay 7 % 2 (<100) 4k <10 um %2 10~30 um # 30~100 pm 1
#f s {E/um ARk 2 um K A9 1% * A9 1% * L 45 1%

JRIEH 7.7340.12 23.61+0.23 60.914.51 36.02+).46 3.1440.05
70°C  8.0740.22 30.5740.31 58.7740.44 37.0140.51 4.1740.11
75°C  8.63#.31 33.6640.46 55.69+40.53 39.0840.43 5.2240.07
80 'C  10.2440.34 42.6040.37 49.52+40.43 40.5410.65 10.0340.16
85°C 11.4840.29 52.2340.54 45.4440,38 41.4340.54 13.1340.22
90 C  13.2#0.35 50.3640.61 40.0140.25 42.4640.71 17.5240.17

23 HigHENE

4 ER/KAEIEAAACIRE R BRI BT3B A (5000X)
Fig.4 SEM of the starch granule after heat-moisture treatment
with water-ethanol mixtures
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Fig.5 Molecularanalysis of starch treated after heat-moisture
treatment with water-ethanol mixtures.
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Fig.6 X-ray diffraction pattern of starch after heat-moisture
treatment with water-ethanol mixtures
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Table 2 Characteristic viscosity values of starch after heat-moisture treatment with water-ethanol mixtures
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