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Effect and Mechanism of Ozone Treatment on the Quality of Glutinous
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(Grain Resources and Development Laboratory, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: In this study, 5 mg/L ozone was used as an oxidant to treat glutinous rice. After ozone treatment, glutinous rice
flour was produced and corresponding starch was prepared. Results showed that the pasting viscosity of oxidized glutinous
rice flour and corresponding starch was increased with increasing ozone treatment time, whereas the hot paste stability and
aging resistance were slightly weakened but the cook properties did not show an obvious change. As the oxidation time
prolonged, the carboxyl content was increased. Moreover, the carbonyl content initially increased and then decreased with
increasing oxidation time. The Fourier transform infrared spectroscopy (FT-IR) analysis revealed that hydroxyl group was
firstly oxidized to carbonyl groups at C2, C3 and C6 in glucose units of starch, and then carboxyl groups, but at the same
time the C—O—C linkages were not broken.
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Table2 Viscosity changes of glutinous rice flour (z = 2)

WAE  WERN RIGHD  BWE  BAWE  BRE R RGN

Bll/min  (mPaes) (mPavs) (mPass) (mPaes) (mPaes) Ffimn  EE/T

0 2662.5+33.5  924.0¢140 1738.5£19.5 125054315 3265175 3774003 71.82:0.38
15 2757.5£72.5 1013.0219.0 17445£535 138152315 36852125 3772003 714320.02
30 30335265 31515 19020450 14945+15 3620£30 3802000 7230£0.35
45 34051105 12535505 19870110 16490490 3955+85 3874000 7228042
60 33780290 12100£17.0 2168.0£80 1626.0£120 4160£50 3902003 72.25£045
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Table3  Viscosity changes of glutinous rice starch (n = 2)
SERE BERE  REFE  mEE RARE  BEAME O RBMIK REEK
fffi)/mn (mPa*s)  (mPavs)  (mPass) (mPavs) (mPaes) [El/min  JEF/C

0 3265.0£7.0  13380£9.01.0 1927.04£6.0 20780+150 7400+14.0 4.03£0.03 75.23£0.02
15 33295485 11705+275 2159.0£360 18635105 693.0+27.0 4.07£000 7520£0.05
30 34270£180 1261.0£120.0 2166.0+138.0 1863.5+38.5 6025£1585 4.07+0.00 75.10£0.00
45 34835£205 11460130 2337.5+9235 19465485 8005115 403 £0.03 74751045
60 35460£350 1180.51485 23655905 195751905 777.0£42.0 4.03£003 7480£040
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Table4 Changes in carboxyl and carbonyl contents in glutinous rice
flour and starch (n =2)
Fi [ /min T % T % GEI%
0 0.1991£0.0059  0.0420%0.0044  0.0298 £0.0006
15 0.243440.0074  0.0570£0.0005  0.0307+0.0003
30 0.282440.0027 0.0660+£0.0012  0.0304 4-0.0002
45 0.313740.0082  0.0770£0.0027  0.028040.0007
60 0.35224+0.0174 0.0810£0.0028  0.026940.0004
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Fig.1  Changes in carboxyl content in glutinous rice flour (a) and
starch (b)

FISPEIR SRR S V= b S DE b STk des
R & Bl I 2R M LA T R DURG KR 1 AL 5 b B
A 2R M55 2R v = 0.0023x+0.2053, #WEFE: R =
0.9892; FEAKUER) 5 ALFRI (] LR PESC R AN: y=0.0007x+
0.045, WEFE: R =0.9670, ki B ¥R L& & 0] IAE
AT RRE SR (G R bR



92 2014, Vol.35, No.01

2.4 KRR SRR KR (4T A 3

BRI %

4000 3500 3000 2500 2000 1500 1000 500
WH/em™!
a. 0 min, b.30 min, c.60 min. [[&.
E2 R RE SR R BOR R 5%

Fig.2 IR spectra of native glutinous rice flour and ozonated glutinous

rice flour at different times
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