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Effect of Vacuum-Assisted Soaking on Flavor of Aged Japonica Rice

WANG Yihuan', XIA Shuqin™, ZHANG Xiaoming', WANG Xingwei', LI jing®, GONG Yanling
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214000, China; 2. Foshan Shunde Midea
Electric Appliance Manufacturing Co., Ltd., Foshan, Guangdong 528311, China)

Abstract. Heat treatment in electric cookers can give rice pleasant characteristic flavors, but there
are still some limitations in improving the odor quality of aged Japonica rice. The characteristic
compounds causing the off-flavor of aged Japonica rice were determined by gas
chromatography-olfactometry-mass spectrometry and odor activity value. Gas chromatography-mass
spectrometry was used to analyze the odor characteristics of aged Japonica rice with different soaking
treatments. The effect of vacuum-assisted soaking on lipid oxidation degree of aged Japonica rice
was investigated by analyzing the changes of lipase activity, composition of free fatty acid, peroxide
value, and malondialdehyde content. The results showed that vacuum-assisted soaking at 50°C for 10
min could regulate the process of lipid oxidation by inhibiting the catalytic activity of lipase in rice
grains, and reduce the accumulated content of key aged flavor compounds such as hexanal, (£)
-2-heptenal, nonanal and (F, E)-2, 4-decadienal by 12.4%, 4.2%, 100% and 53.8%, respectively,
significantly improving the odor quality of aged Japonica rice cooked with an electric rice cooker.
Keywords: vacuum soaking, aged Japonica rice, dissolved oxygen, lipid oxidation, odor
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and aged Japonica rice
Uil “EEH(OAY)

E AR s 5
BRI Bk HX I

(E,E)-2,4- 28 J&lE  hARIA TH BRI 0.17 1.04 79.81 194.29
R Atk S 1.07 1.89 133.34 236.25
2R FEAIR B 1.60 2.23 5.33 7.43
T A JiE A 5.93 8.84 59.30 88.40
(E)-2-BEfi Kk s FESHTR 1.14 2.03 0.87 1.56
L LS IS 2.32 11.32 5.15 25.16

i HRE B B T AR RS 2k T I

M (E)-2-BHifmE (O REA KRB &t A
T A ORI A T R AR A R (H A BROR
o B b R R SRR R AR S A
WRAFA AR, Hix 5 F W BO7E FROKR R ) OAV

EE) -2,4-5% Il

EL 50 F TR 3 T B IR o S 1 7 >R
A T 2 0 R A e 22 B L T 1 B -
WL 23 A AARBLRARIR ) A, (EE) -
2,428 TURTETERT . WROK R ES A Il IR B bR IE T E-2-PSie
HAEBRR b & 5 s i 7 HOR RO, il H -
5 I Vi TR MR AT O 2 0 AR K AR U i AN R
AR EREY 7 # H10 min H%510 min #7520 min H.%330 min
22 ETHERELOENEXERERRELZEX B1 AR ELEEREXEELERKYRRES
WK 490 J5% H9 55 Ti) HrE
SRS R B B BT 5 4R R RUBR A A 1 Fig. 1 Heat map of flavor compounds in aged Japonica
SH R B B A 9@131 Sy B T L2 4 1 95 0 I rice after soaking under different conditions

S FREOR R SRR O R, R A= X 0 o4 WA A KR R RUBR 0 5 1 7= 2 SR, L2 Al B
B KA 5 2 P XU g S5 R A 7300 5, 06 SC R R R 20 min JFRURTT COBE L (B)-2 BHEEE . TR
DAV B I 114 0t 0 BRHEA T o BT B SR LR 1 Jo R LA B LS i B IR 30 min JE 2 MR

A1 AT A B TR R R, B R IR (E)-2-PHIsE (E,E)-2,4-2%% WS 0 ot 40 4k
10 min 4ZbHJ5 22 F KR O L (E)-2- P 1 B T R A B S IR MO AL B 10 min, X Al g2
T | (E,E)-2,4-%% — a6 W i 5T & 2 800 2 SRR B AR R E A R BRI T R A
ik, H T B0 R 12.4% 4.2% 100% | it il 3% 32 S A0 5 A A R g A0 2R 0 SE K R
53.9%, XFUITEE A %A TR 10 min GEAEH 2K IS ) 2 11 2 S HOR RXUR R AR Y R R R 7

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 6 2023



Fik,E . AR Z T AR R AR Uk 1 ¥ vh

Jr 8278 AT R P R A R /N O TSR
23 ETERSUESTESLENHEEXIES
Wk 8 JBT B 2

LR G IR OK B Bl B . BRI Z 5
i S T A A 36 2 7 AR W B AR T R, H R AN
I 5 i PR A A il e SR A e 3 SR A AR

AW Y BORRRE , B A k2 B A G
IR AR NI TR B B, S R A BXR 75 4
M 7K B B L il B 352 9 Ak B G BOHE DK NI 7 i TG
L2 1 8 A B R 0 X AN To) 2% AR 35 1 I ) R OK Kok
LBRARHAT I BT AR 3,

R3 TRAEFHROLEBRFEXNPNENRBENSKIRESERZARTHEEE

Table 3 Lipase activity, moisture content, and dissolved oxygen content in soaking liquid of aged Japonica rice grain after

soaking under different conditions
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Fig. 2 Composition and content of free fatty acids of aged Japonica rice grain after soaking under different conditions

LRSSt A SIL 2023 FE 425561




RESEARCH ARTICLE

WANG Yihuan,et al: Effect of Vacuum -Assisted Soaking on Flavor of

Aged Japonica Rice

Krrfax 3 B g D R 1 T i o B 2(h) 5 R
A, B2 il B IR 0 Ak B S R R 2R o AN TR AR
JE TF 8 (P<0.05) , 2 B T 2 481 B ik = A T Y
A B A3 AT AT, LS B B A 38 S T A
SRR TR TR S R B R R R m A
O o T T PR 114 5 et 405 Mg 7 T ) A8 A 34—
B, H AP EASE 10 min LR B RAL, B E B
Bl AE K, A B W I T e, Wihmg o] [%
fi# =t (E,E)-2,4-%% IR | (E)-2-PHIamE | T4
TR T L JREVOY I NIV JRR R T I A 7 A (E) -2 T M i |
(E)=2-IJTE | (E)-2—-C s R, B2 4 Bh s
WAL FE 10 min J5OCHERRIRY) BT (E,E)-2,4-%8 "
W (E)-2-PEMamE . T 7 O e BT 6 70 B R IR
5 H AR B I R A R BRI 6, i RE K
25 5 B U R 1E) 22 30 min S, HW I R T 0 20
IR (P<0.05) , T fig & 5 | A% 55 1 T 28 8 oK T
TR R XUBRAE G P KA R A

i EARIE (POV ) 2 X i 5 — G0 S ™ 4 1 £
fe bR, vT F8 7 Mg 17 B 0 R 0 TR 8 (MDA)
JENR BT AL 9 R S I B AR AL R
[ EBEAR AR 5 Al B IR 9 A RO [) 15 ) I
BARE K R o R AL AR JEE 1 22 57 4P POV T MDA i
08T 250 3% 4,

4 n[ A, ESH BRI 10 min b POV
MDA YA, X R WIZ A e 08 I 25 0 22 koK
B Rg AL UERE . TEARHESE P, N R SRR R LI
W AR 4 O A TN 381 B0 25 0 U7 IR A I A 1) iR
05 4805 T, DAL Ot A 0 P 0 B T K B B v I ok R
Hh Kok R i A U R B DL A Bh R AR T X
TR AC M, 253290 10 min B8 5 36 1 <% 290

’m'{j_élo min . %qﬁj
8 —— BRI
H.2330 min <y H.2510 min

H 20 min

(a) BEIFN

PC2(7.708%)

230000 20 000 -10 000 0

il A 90 B i A TR 17 R BRI ) B R ORE (1 7K
43 k3 BRI Y v I SR A A AR — 2
il 7 B AR R 1 S AL S f# | (f POV F MDA {H
R T A K B 2 i B 0t B ) 0 A IO O ) T
1o, (0 L i BEAR BR A e S R U R L B R ek L FE
K HsF ] 5 3 2o AR oK R Ui R I R 0 — 2B Rk
AR, S5 POV Il MDA {5 7H . Rk, B2
BYIZ 3 10 min A0 AT DA 5% 4E 28 W K B B 5 Kk
(4 B 17 S Ak i R R AT g 7 S A = P I R

K4 TEEMER0ANIEFRIE KR ISR B R R

Table 4 Lipid oxidation status of aged Japonica rice grain

after soaking under different conditions
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Fig. 3 Odor quality of aged Japonica rice after soaking under different conditions
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