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1.2 REHZE

D ROK R S ab B8 . 43 0 FRER 80 g KOK™ &
FE 48 e, — 3 B 0, — O B BfL L i B T ko
TR v 8 K 3 3 252 O o v R AT AR B, K B A
FRAA A BER] 30 s, Bk ol 5 B 300 ms 1] &k A [
50 ms. RN 7.5 W/ g; 38 % L2k Ab B 4
P44 EEER] 30 s AR 7.5 W/ g,

2) KOk HLAL F8 A 1 W S . R B % Sk
(8, 120/ B i o 5 7K &« R FH Ik o Sl 8 A % 3
LM RK, FF RKARRHE. 2% GB
5497—1985 M LM FoK BN, WKk E. S H
GB/T 21719 — 2008 Y J5 2 I 7 e K A0, 4
K. B% GB/T 5496 — 1985 (7 & &>, g
(B0 B b ol D8 AN A S 3 5 ek D Ak BRI ROK
T e By iE MUK W s i FLAE A 125 pm Y0 .
P A, KRR 0.25 g (T3 KKK, 1 mL
TeK ZBEEEIE A 10 mL 0.5 mol/L KOH % ¥
WK N 15 min, PR AE E A 2 50 mL, B
I mL AR, A 5 mL 2848 /K, ] 0.1 mol/L HCI
P9 pH & 3 A4 A 0.5 mL B E & E 100

mL,# & 15 min,620 nm AT 52 WG . k{5 DA
B ya T RO OLE R R .

3) KK i A8 R R I E L RS A PR R K By
1.00 g, MA 10.0 mL & ¥k HE 5], T #E 71 9
P& B3 30 min J5 . R ] AR-2000ex 3 45 ¥ 42
ASCIN St 30 A8 R P o FH U A H v 1) 2 B 35 4 R L D
Bii kK 43 28 % . SRR R AR A BT DI A, 2
HEM (CELAR 40 mm, /1 BE 2°) dE 47 003K, A ] Bt 61
pm, BTYHCRFE B g 0~250 s ', I R
B AR A 2L ok AR (CELAR 40 mm) #E 47 4L
MR 1 000 pm, S 0.5 Hz, W AE 2% . i B 14
TR 25 °C TR E 100 °C, Ffi 5 A 100 °C fEHE &
25 °C ALy 5 °C /min,

D) RAERE TR INE . OR IR R E Y E S
SCHRLL7 ] IR RS ek 3l . FRE 200 g KoK, alidk
TVE 3 KKK TR N 10 1.38 ImA 4K, T
AR R R E BT 28 B E R R 8 A
o /N AT IRE PEE . Wi 10 4, OB R 5
B O PR L OHAR L IR AN % vk R
B, HP R8P =04 XEE+HOLIXEAFE+0.1XFF
K403 X FEA 0.1 X G, AR bR ifE W3R 1.
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SAS 9.0 A HEAT I 25 W7
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Table 1 The evaluation standard of rice sensory quality

S48 AR Quality index PE4r bR #E Grading standard SE Scores
LA S IR FI A 35 9~10
KARAL A Wi AH KB4 45 58 4 7~8
& X0 Shape T2 AR RE IR TR 5 16
B 22 K BERSIR T AR AE T 0~3
S R CRE ST S I R I 2 3 18 9~10
e O A OB — eE— R 7~8
{575 (Sz) Color and lustre iR R i
A 5 0 ol 0 K I 0~3
KRR R A AR HAR 9~10
) KRR R R AR 7~8
FAXa) Aroma TR TR 1 SOk 16
TR ER A W55k 0~3
WG 20 e R P 4 o 1 R A R 9~10
) T A AL P H A, O R B A A 7~8
N (Kg) Mouth fecling KA B sl TR BB i—6
Al 22 L 0T e AR L oK O L KR 0~3
R LR BR AL, IR AR 9~10
o ) Ay E S = Sl P S8 QT S 7~38
HIR (2w Taste K — it AT O 0 i—6
WER AL 22 R R AN L SRR 0~3
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FOKRMRE R 55.33 °C, i 351K T3 3 1 22 fll ok Ak 3
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T 3% 252 I A B S T KORFE IR R T i 3 M 25
(P>>0.05), fE R R 1A M2 5 (P <<0.05),
TR G A I A B R K S R A T SR 0 K, L ik o £
Ak BT Y K KR SR 10,00 % 8 25K T 3 i
SR AR R (24.00 %) o 42 30T T A b B A 8 5
(8.50%6) . Tl b B J5 KK 5 A Ak R ROK A A K 1
AR (HERERE)

Table 2 Effects of pulsed microwave and ordinary continuous microwave on physicochemical indices of rice (Mean +SD)
Qb #E 7 i/ C XS V4 KA/ % HRIEA/ % L {E

Treating mode Temperature Moisture content Broken rice rate  Percent cracked rice Blue value
%5 H Blank 22.3340.78a 14.51%0.52b 11.82+1.18a 8.5040.71a 0.6240.01a
o
i EFM& 53.33+1.30b 13.36+0.13a 14.0940.33b 10.00£0.01a 0.73+£0.01b
Pulsed microwave
3 2
ot 66.13+1.82¢ 13.64+0.01a 14.31+£0.43b 24.004+1.41b 0.7240.01b

Ordinary continuous microwave

AR T F£ R R 51 2 53 B 2% (P<C0.05) Note: Mean values with different letters in each column differ significantly (P<(0.05). F %

[f] The same as follow Table.
AR B 22 S (P <0.05) , 11 ik v i D% 5 3
T 2 O AL 3R B OROK A L (E 1 TG W M 25
(P>>0.05) , KK 2 ol ipl b 30 J W05 1B 25 i
2.2 Bk Ak B 3 K K R 2 4R M RO B2
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Fig.1 Rheological curve of rice paste treated by pulsed

microwave and ordinary continuous microwave
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Table 3 Rheological paramenters of rice paste treated by

pulsed microwave and ordinary continuous microwave

b7 5% TERMK/ Wi AR HEEL )
. (Pa « s") Rheology R?
Treating mode . . .. .
Viscosity coefficient index
%514 Blank 29.905 7 0.434 2  0.999 3
y 7 g 3
LS LIJMUEZ 20.788 0 0.477 0 0.999 6
Pulsed microwave
- 38 3 2 R
Ordinary continuous 21.130 8 0.459 6 0.999 9

microwave
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G R AL W 28 T 0 1 B e 1 5 5 B v . B
FERL (G RAER Z A B L S T 1K 5 1 36 2 Al
TSP o DK v OB 0 3K e 3 8 A e Ak PR S L OROR R
ER AR SRS G GME M AL & & 2 B
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Fig.2 G’ (A) and G” (B) change curve of rice paste treated by pulsed microwave and ordinary

continuous microwave during temperature scanning process
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Table 4 Rheological paramenters of rice paste treated by pulsed microwave and ordinary continuous microwave

during temperature scanning process (Mean-+SD)

Jok wh it

W O

F8¥5 Index

23 9 Blank

Pulsed microwave Ordinary continuous microwave

G'Ig{l /Pa Peak of G’

G IWEE IR B /°C Peak temperature of G’ 86.3040.90a
Gl /Pa Peak of G” 47.67+0.64a
G WA R /°C Peak temperature of G” 77.3040.90a

346.234+0.97a

475.801=4.85¢ 461.50=7.91¢

87.2040.90a 87.9740.85a
64.07+£2.05¢ 56.1040.75¢
76.4040.90a 76.40+0.90a

2.3 Bk A B X KR BE &R A0

Jok e A0 I8 AR AL 3 i 2 IR Ak RS Y ROK R 7R
Ja BRI R PEE A5 R WL R 5, B R 5 AT ik
AR IR A 3 P DR K R A b B R OK 28 2 A S K il
B LI 2% (P>>0.05), Fl %8 &

CEAAFAE B E M 22 (P <<0.05) , = H M OF . F
RCHB R MBTE LYy TR EFHEER
(P=>0.05), Fkup i ab Bl 5 (koK 2 26 & i ok
WAL AT Lz 0E TR ACEE, 1 2 & T8
i SR (P <C0.05) .

x5 BRAREMEEESMELEENAKEZEZERNAENBEERR(MELRERE)
Table 5 Sensory quality of rice treated by pulsed microwave and ordinary continuous microwave (Mean—+SD)
b3 )5 B fuRes R R Wk B
Treating mode Shape Color and lustre Aroma Mouth feeling Taste Total scores
251 Blank 8.15+0.54a  7.8310.61a  7.33£0.52a  7.18+0.66a  7.2540.73a  7.66-0.60a
fik w3 Pulsed microwave 7.85+0.42a 7.76£0.59a 7.58+0.45a 7.47+0.55a 7.4340.58a 7.660.50a
3 34 28
O S 6.4340.45b  7.4240.46a  7.03+0.55a  6.944+0.48a  6.89+0.62a  6.7940.49a

Ordinary continuous microwave
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Effects of pulsed microwave on physicochemical and rheological properties of rice

HU Ting FAN Mingcong CHE Li ZHAO Siming HUANG Qilin

College of Food Science and Technology/MOE Key Laboratory of Environment
Correlative Dietology s Huazhong Agricultural University sWuhan 430070,China

Abstract The effects of pulsed microwave on physicochemical, rheological properties and sensory
quality of rice were studied using ordinary continuous microwave as control. The results showed that the
temperature, broken rice rate,percent cracked rice and blue value of microwave-treated rice were higher
than that of untreated rice,except for the moisture content. The percent cracked rice after pulsed micro-
wave treament (10%) was significantly lower than that of ordinary continuous microwave (24 %) ,close
to untreated rice (8.5%) ,indicating that the effect of pulsed microwave was better than that of ordinary
continuous microwave.In steady shear mode,all rice pastes were typical non-Newtonian fluid with pseu-
doplastic behavior.Compared with untreated rice paste,the viscosity of rice paste treated with microwave
decreased and the mobility increased,close to a Newtonian fluid.In dynamic oscillation mode, the pasting
temperature of both untreated and microwave-treated rice were at ~68 °C.The storage modulus (G")
and loss modulus (G”) of microwave-treated rice paste was higher than that of the untreated rice paste,
indicating that the three dimensional gel network in the rice paste could be enhanced by microwave.
There was no significant changes in the sensory qualities of rice treated by pulsed microwave.The shape
score of cooked rice treated by pulsed microwave was significantly higher than that of ordinary continu-
ous microwave. The pulsed microwave will have a potential application in the processing and storage of
food.

Keywords rice; pulsed microwave; grain storage; broken rice rate; percent cracked rice; blue val-
ue; rheological properties
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