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Abstract: The influences of steam exploded pressure, retained time, and samp le moisture content on starch molecular structure of indica
rice starch treated with steam explosion were analyzed by gel chromatogrephy (GPC), ultraviolet—visible spectroscopy (UV), and Fourier
transform infrared spectroscopy (FT-IR). The results showed that, with the increase of steam exploded pressure, retained time, and sample
moisture content, molecular weight of indica rice starch'were decreased, and the proportion of starch short chain pieces was increased. In
addition, the intermediate absorption peak gradually disgppeared, andthe degree of poly merization of indica rice starch chains was decreased.
The maximum absomtion wavelength.of UV spectrum showed a blue shift. As the intensity of steam exp losion treatment increased, the intensity
of aldehyde group absomption peak at 1650.cm™ in the infrared absorption spectrogram increased, and starch infrared crystallization index (ICI)
increased. Steam explosion technology effectively degraded the polymerization degree of indica rice starch chains and increased the crystallinity
starch granule.
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1.3.1 RmREHH &

¥ 50 g HLKIB e S AE 250 mL 281K FRiRIE 18 h,
SFEHATEL, 75 EEER, BitES 0.2%11
NaOH & LA 15 MItbBRs), B TEERG &+
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R ZER T 100 Hf ZokRL, = TR O (30005,
30 minD, Frk LIEW, UIEAKVEZIRE LZE0 pH
E A R, VR TBEEET (40 °CO, B, i (100
E) [10]0
1.3.2 iRk RN 2

KAy PR BEER. BEEEER SRk
B4y e 2 BRIE bR 7 v (GBIT 12087-2008, GBIT
22427.3-2008, GB/T 5009.5-2010, GB/T 15683-2008).
1.3.3 EAJhsaE

¥ 200 g RICKIERFE SN FRIRGTH, A& L35,
V7 U VL R 28 V0B N YRR L, (S 3R Y T 7 & TR A
FHAORFF— & 1 IR I], 4 e S50 JE 4T S ahie 1] Rl 14T

FEEF[E9 0.00875 5D, okl yHE R (1 [7] i 58 B R 5%
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134 EhyaTE60E
1.3.4.1 VERDFE S VAT A5

FREX 50 mg KIKIEREE S (CAF2E 1) ¥ F 10 mL
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BRI T e
1.35 RN R E AT

FRECER FEi 20 mg, BN 0.5 mL JG7K £ BEEVE
BE&, AN 2 mol/mL Y KOH VAW 1 mL, fEkEs 78
V. TN 10 mL 2 E77K, A 0.1 mol/mL ] HCI
¥ pH I Z 6.0~7.0, MIZKERZE 50mL. HL 10mL T
100 mL A&, A 80 mL EET/KF 2 mL L-KI
YR (2mg l/mL A1 20 mg KI/mL), EZ 4 100mL,
SLRIR S . RSN R EETHR R, K 400
nm~800 nm.
1.3.6 Eh i aRaEESHT

2T AN B S KBr JE A 9%, LRI R A FREX
2) 2 mg S, TELLAMTHIIEE R, BT et
W EE 4~10 min, 5 150 mg 7245 T4 KBr ¥y K 78
IMIRE, YRSEFEE 2~5 min. ERBTEE IR VR A Mk K
SI/EBRBRAR L FEE TIRA, S, S8R 2577,
JRNFERZE L, B TLAME N 4k B dE, g
AN

2 GREHH
2.0 AR BA A
RICKSE R b 2 E o SR K 1.

2.2 FRABRHALE KR B T ENE

137



MR ERRH Modern Food Science and Technology 2014, Vol.30, No.7

RISKTE o 1) i BB i P L] 1 K RIARTEEAT AR TR DL PE, LB ST )
R 1HKEHEEUER ST PRSI 8] AB R it K 73 5 B SRS ORI ek 73
Table 1 Main chemical compositions of indica rice starch FEMm, RILK2, K3, £4.
K5 1% REWi 1% &aFi% HikiAH% 4 HRKSESENHKTEH S TFEH N
fAidy 12574002 0.7020.00 0.4140.00 29.2540.03 Table 4 Effect of sample moisture content on molecular weight

E: RAPOMAEHR ERHEAE, FH{EISD, of indica rice starch

150F

it N o
300 Kpa F £ ¥
> 50 &AL &AL &AL
sl /% Mw Mw
2.00 1% % 1%
) :i: JRiZHr 1555415 4657 32940 194 3037 34.29
— A
“ s 329 1266024 3918  25762-10.97° 2851 49.85
n.on 12.57 1185574 35.61 21522 7.21 2815 57.18
050 22.15 1012801 25.43 - - 2583 74.57
I'””_ 1 1 L 1 1 1 L 1 1 L i s . »
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Fig.1 HPLC gel chromatogram diagram of indica rice starch
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Table 2 Effect of steam exploded pressure on molecular weight

of indica rice starch

1 2 % 3

N
1% 1% 1%

Jf.i<ky 1555415 46.57 32940 19.14 3037 34.29
0.5 1104997 32.74 15817 9.87 2716 57.39
1.0 986285 27.87 - 2236 72.13
15 750492 15.71 3 1921 84.29
2.0 558179  9.89 - 1440 90.11

JE: 2B 30S, A seKHAE 1257%
3= 3 IBRHATEXHIK RS 2 F =25 RIS

Table 3 Effect of steam exploded retained time on molecular

weight of indica rice starch

%1 i % 3
5% Ay
) AR L AR L & AR L
1a]/S Mw Mw
1% 1% 1%
JREH 1555415 46.57 32940 19.14 3037 34.29
10 1307150 40.26 26736 11.81 2873 47.93
30 1185414 35.43 21579 7.19 2797 57.38
60 1031805 26.26 2622 73.74
90 989276 17.97 2457 82.03

E: AR T 08MPa, HahKpaE 1257%.
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Fig.2 Effect of steam exploded pressure on ultraviolet absorption
spectrum of indica rice starch
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Fig.3 Effect of steam exploded retained time on ultraviolet
absorption spectrum of indica rice starch
E: ORRBR A, 54 RRFI 10s, 6-4 /& 30s, 7-
e SR BT 60's, 8-4e/EBT A 90s. HRakJE/ 0.8 MPa, ##d&K4H
&% 12.57%.
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Fig.4 Effect of sample moisture content on ultraviolet
absorption spectrum of indica rice starch
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Fig.5 Effect of steam exploded pressure on FTIR spectrum of
indica rice starch
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Fig.6 Effect of steam exploded retained time on FTIR spectrum
of indica rice starch
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Fig.7 Effect of sample moisture content on FTIR spectrum of

indica rice starch
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Table 5 Effect of steam exploded pressure on ICI of indica rice

starch
FEBLUE 771 IMPa Tariss Ta2030 ICI
JB R By 0.0570  0.3480; 0.1638
0.5 2.5450 5.6610 0.4496
1.0 3.9730 7.4530 0.5331
15 5.8220. . 9.9190.. 0.5869
2.0 8.4100  13.9720 0.6019

E: YRR 30s, HSKHEF 1257%.
R 6 BRI X RIRIEM 45 R TR AV R

Table 6 Effect of steam exploded retained time on ICI of indica

rice starch
KA e 8)/S Taiiss Ta2930 ICI
TRk 0.0570 0.3480 0.1638
10 0.8450 3.6610 0.2308
30 3.8950 9.5370 0.4084
60 7.0310 12.6030 0.5579
90 7.9860 13.8830 0.5752

F: BRAUE A 08MPa, #3K 4% 1257%.
R7 #ERK & BT LS R M HI R

Table 7 Effect of sample mositure contenton ICI of indica rice

starch
K42 M Taiss Ta2930 ICI
JR i Ey 0.0570 0.3480 0.1638
3.29 0.6450 2.6610 0.2424
12.57 3.0510 6.4900 0.4701
22.15 7.9810 14.7300 0.5418

E: BaJE /) 08MPa, 4i/EE1E] 30S,

HHER 5 nT LU Y, BEE VR R B, RIpK e
Ky i fe b 2 8 n,  mJEERT) 0.1638 HmE| T
0.6019 (2.0 MPa). ¥ 6 FJLARIL, BEFEYE KR (A]
MIIE, RIKTE K2 SR Heh J5E 4 (1) 0.1638 73]
T 0.5752 (90s). HHZR 7 150, BEEFERKD SR
o, HIEmas i 0.2424 (3.29%) KF| T
0.5418 (22.15%). X UL EZVURILIITER T, HliK
TER A TRER AW, AR EER B S TR 4y
T4 e, A UEN 45 i I SR R BT G
TG 5E B 2 B S5 HA AR 1B 305
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