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Mechanisms Underlying the Influence of Pre—Soaking in Electric Cooker on
Odor Characteristics of Aged Rice

ZHU Mengqin', XIA Shuqin™, ZHANG Xiaoming', LI Jing®, GONG Yanling
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. Foshan Shunde Midea
Electic Appliance Manufacturing Co., Ltd., Foshan 528311, China)

Abstract: The heat treatment of electric cooker can enhance the flavor of rice by physical means,
however, there is still a lack of corresponding mode in improving the flavor of aged rice. The crucial
flavor compounds contributing to the stale odor of rice were identified as hexanal, octanal, nonanal
and decanal analyzed by gas chromatography-mass spectrometry combined with flavor threshold
analysis. Using sensory evaluation and electronic nose analysis as the evaluation indexes in adjusting
the immersion parameters, it was found that soaking at 50 ‘C for 10 minutes had a significant effect
on improving the odor of aged indica rice, which was similar to the overall flavor profile of the fresh
rice. Compared with the untreated aged rice, the lipase activity of aged rice decreased by 78.2%, the
peroxide value dropped to 1.52x10? mmol/kg, and the molality of malondialdehyde only increased
by 7.5% after soaked at 50 ‘C for 10 minutes. Pre-soaking effectively delayed the hydrolysis and
oxidation of lipids in rice grains and reduced the formation of off-flavor compounds during the
cooking process of aged indica rice. The results of this study provided a reference for the design and
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improvement of flavor refreshness curve of aged indica rice cooked in electric cooker.

Keywords: flavor, soaking, lipase, lipid
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Table 1 Sensory evaluation standard for rice smell

AT AR 17~25
TR KRR 9~16
KR EF/S 0~8
KA U TR I 17~25
S RAR A 2 TR AR A 9~16
SR AR T e R 0~8
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Table 2 Mass concentration and odor activity value (OAYV) of volatile flavors in indica rice

Ji 12 43 $0/ (pe/hg) A (wgke)
1 A 2.16/9.15 45 4.80/20.34
2 FRE ND/1.88 0.7 ND/26.86
3 TR 5.19/10.00 1 51.90/100.00
4 T ND/1.48 2 ND/7.39
5 7 2.57/2.55 350 <l/<l1
6 (E)-2-PEfi s 0.42/0.21 13 <1/<1
7 (E)-2—=F il 0.51/ND 13 <1/ND
8 (E)-2-T- I 1.70/0.47 0.08 212.08/59.20
9 (E, E)-2, 4- % I 0.41/0.23 0.07 58.57/33.08
10 6~ 1 35— B Jis —2— il 1.85/0.51 50 <1/l
11 T I 22 7 1.53/0.42 60 <l/<1
12 L N ND/0.30 100 ND/<1
13 3—=F I — 2Tl 0.31/0.35 20 <l/<1
14 -1 1.47/1.18 4 000 <1/<1
15 1-C B 1.43/0.78 2 500 <1/<1
16 1-Bep ND/0.76 3 ND/2.54
17 1-3E 1% 1.03/0.73 110 <1
18 2-TH-1-F8 0.11/0.27 = =
19 1-F Jfi -3 2.31/0.76 1 23.14/7.60
20 23 ek g 0.44/0.22 6 <l/<1
21 IS ND/5.29 140 ND/<1
22 (Z)-3-2.H-2-H -1, 3-C. 2k 0.23/0.39 = =
T ND Fm Kk,
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Fig. 1 Sensory evaluation of aged indica rice under

different soaking temperatures
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Fig. 2 Sensory evaluation of aged indica rice under

different soaking time
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Fig. 3 PCA analysis of fast electronic nose for indica rice

under different parameters
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Fig. 4 Effects of soaking parameters on the mass concentration of volatile flavors in aged indica rice
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Table 3 Effect of soaking time on the free fatty acid composition of indica rice grains

2 L[] /min

|
I T O TR I R B R

A S5 2 14.8+0.9° 23.1+0.6" 30.6+1.6 24.7£1.5
TR R 540.2+31.7° 604.6+39.7" 826.9+51.9° 671.0£35.7"
i i 2 185.3+5.9¢ 217.1+15.5° 426.0+£32.5* 307.0+17.8"
AR 560.6+26.8 524.5+36.7* 437.9+25.6° 471.9+18.7*
IR 3 872.1£40.6" 1134.0+75.3* 1222.7+43.8* 948.6+45.1
YRR 2 24.5+0.9° 28.6+0.5% 30.1+1.3¢ 25.6+1.7"
AR 8.2+0.7" 4.120.3¢ 6.0+0.4° 10.9+0.7*
SR AR 5 2 748.6+27.4° 849.0+£23.3° 1289.5+20.6* 1013.5+34.9"
SN 0 g D5 TR 1457.2+68.3 1687.2+112.5* 1690.7+70.7* 1446.1£66.7"
I=Nap 2205.8+95.7° 2536.2+89.2" 2980.3+50.1* 2459.6+90.2

T AN ) 7 B R A 22 5 (P<0.05), R Tl

12 3 R, Bl A IR I I ) A B R il AR KK
AR FFA B 0 80U ke T AR, SR,
FAT T AE 20 min LA IE FFA B Bl ) SE 1 i
T, Horh R R A R TR L ST i R ) Ak A = 3
T, bR Y A BT T R IX 3R WA IR A P R
KNG Bt — 2 R KT, 50 Ci i = 51K AN
TREEF B AR A 7 A REEE T O3 UE by MR BE A T
LB R I T 23 A, AR PRCR AR R R BE kY- IR
52 W) R AR AR 2 R S R A, S BT TR 25 T
B, B A R AL G Y, ISR IE T 50
20 min ¥ Ak 2] A AR I A R RO IR
fifp R B . IR I E] AE K 2 30 min B i TR
TR BT R UG LI 3k R S B A1 e
F BT R Y 52.64% , R 5T 43 B AL AN
B TR AR TR U A A R T TR AR R o A
)20 AT 04, HAS I TR] 35 9 5 7m0 R 1) T o
FEF L XATRESZ AN 50 °C 30 min 2140 B] 1 KR
Jic 07 Rt T AR M U A Il JRE A o i U R
IFARNR R AL e 71, B 15 9 I (8] F) A 4
JOi 107 T SR A T I HE R AR R P A 22 4 I i TR A T

JBRTR TE R 4805 Ml 0 i AL T AL R, 7 AR S e R
P S5 P DR ) 5,5 80 07 18 I e Y R

g JoE 7K fige 7 A 9 10 R A ) 3 S 1k e 2 A
T 208 0 9 8 AL 7 W) AH HOARTEE By B A T3
TN ERIRGAAL T, BROKKLTE 50 CIR LA
[i] HsF 8] g o 480 Ak 17 0 LA POV T MDA Joit 2 B8 /K ik
JERFR ER R 4 PR,

x4 R E XK AL H RS R E K BRI

Table 4 Effect of soaking time on the lipid oxidation of

indica rice grains

MDA Ji 7 BE /K e

12 3 B[] /min
J&/(pmol/kg)

POV/(wmol/kg)

0 24.0+1.0* 1.33+0.02"
10 15.2+0.6° 1.43+0.01"
20 16.3+0.5¢ 1.68+0.06*
30 18.8+0.7° 1.77+0.01*
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