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Influence of Different Cooking Methods on Eating Quality of Rice

ZHOU Xiaoli, WANG Hui, ZHOU Yiming*, ZHANG Huan, HU Yeqin
(School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: In this research, four kinds of commercially available rice were cooked by four different cooking methods:
steaming, high pressure cooking, microwave heating and cooker heating, and a texture analyzer, gas chromatography-mass
spectrometry (GC-MS) and sensory evaluation were used to evaluate the physicochemical properties, textural properties,
aroma and sensory quality of cooked rice. In addition, the relationship between eating quality and sensory evaluation was
discussed. The purpose was to explore the effects of different rice varieties (japonica rice and indica rice), and different
cooking techniques on the eating quality of rice, and therefore to offer a theoretical basis for comprehensive evaluation of
the eating quality of rice. The results showed that water absorption rate, expansion rate and iodine blue value, adhesiveness
and springiness of high pressure cooked rice were larger than those of cooked rice obtained by three other cooking methods,
while hardness showed the opposite result. In sensory evaluation, high pressure cooked rice scored highest among the
cooking methods, while the eating quality of microwave cooked rice was the worst. There was a significantly positive
correlation between rice expansion rate and flavor, shape (P < 0.05, P < 0.01). Hardness was extremely negatively correlated
with sensory evaluation scores and taste (P < 0.01). Springiness was extremely significantly positively correlated with rice
shape and color (P < 0.01). In addition, the major flavor components (such as aldehydes, ketone, and alcohol) of rice cooked
by high pressure and cooker heating were more abundant and diverse than those of other cooking processes, and the species
and contents of flavor components in different rice varieties were significantly different.
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Table2 Cooking quality of rice under different cooking processes
. AR
b S o
FHRE BT e woken BBy

HZEES 215.3045.00° 142.40+1.15" 0.5340.02°
Ko 7 K HURA  164.5142.02° 102.96+1.00° 0.42+0.03
CRERD AT 14311+ 158" 9133+ 1.15°  0.43+0.02°
EES 196.334+1.37" 137.6743.06" 0.5740.01°

HZEH 285.9345.03° 143.03+1.15° 0.614+0.03°
FEE K HAS  176.50+2.02° 109.15+0.01°  0.40+0.02°
CREAO B A 155514475 81.0041.73"  0.4140.03"
AR 225.8342.42° 151.00£1.00° 0.6940.03"

HLZEES 199.002.65" 136.334£2.52° 0.6340.04"
WhAE K RIS 164.00+3.51° 109.11+4.04° 0.46+0.02°
CHIK AT 145.00+15.62° 90.67+3.00° 0.36+0.02"
RS 185.8340.90" 126.33+4.73° 0.77+0.01°

2R 182.00+1.00° 127.0042.52° 0.6340.06°

sk UG 13878+ 1.51° 98.60+4.51° 0.6140.03"

CHIKD WS 126564225 96.67+4.16°  0.394004

EES 161.7141.01° 129.0043.61°  0.70+0.06°

Vi B bR /NS FBEAS R R IR IR KA [ 58 5 U & fahn 22 5 3
(P <005, Rl

KARUTRRF P LRSI . R, SPER, KA
KEAN R 207 SR E AR R MR 2. R
IR 7 UK R R AN AR 2 2 TRk, T e
7R RORMIR K R AR AR LE b T 30, R R
AR AR, R RORBUR AR, X EZR R TE
IKE—BUKTEOL T, R, R it
AAKATE, TS A IMPGER R, R POREFE R
RRA BRI I3, ARG RFEZAK R B



78 2017, Vol.38, No.11

E6miltl Z

A RO oK BB I R R, REE R
DK A T 0 7 2 R v 3 i I AR ) £ R vy
LA HORIOK BOREOR B g X AT e 1 TOROR i
BV A i LORDR () ELREVE B & Y IR R ORI
OB B e e, X BRI AR OK KR
MR S5 >, BN R A BRI,
TR A B, AR 23 A 2 [ B s v AR 9
EAE, e R R e T AR O,

(gl BREE. 1-¥45-3-BEs%) , DNBLAOR &SRO
LA 17 T A

F4  FREFERGRT4RARR UK P R4 %

Table4 Flavor components of four rice cultivars under different
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Table3 Textural characteristics of rice under different cooking processes
ot e ok
RS o /g Bl (ges) Bk
HZEH 7009.664300.05° —301523+£73.79"  0.94+0.08
Kok MU 6545.004£301.12° —1913.1242247° 0.57+0.11
CHEAD WO 7909.174400.04° —2893.45+£292.89 0.7140.10
EERS 6491.294350.81° —1333.404+327.29" 0.9140.03
B 662329435255 —5131.53+£363.01° 0.98+0.02
EpEck  BUGR 6108.621252.28" —5899.57+57.61° 0.93+0.01
CHA)  pgkdy 8041.16+102.79° —5242.98+150.05° 0.85+0.05
EE® 6023.584£205.37° —6765.94+£138.17° 0.9440.04
HZEH 7613264259.01" —2479.194£181.05" 0.75+0.01
Wik RIREY  7530.474302.67° —214546+105.65° 0.62+0.01
CHPR) gt 8935.29450.72°  —1750.724104.2°  0.7440.01
FERY 6603.834£100.02° —3347.70+£36.4°  0.9440.01
HZER 8668.424107.52" —2830.344+92.87° 0.75+0.05
Sk HWE 8101.784100.01° —2609.71+66.62° 0.74+0.02
CHPK) gkt 9378.054260.70° —2494.81412030° 0.68+0.04
EERY 6881.50£168.12° —3061.66£111.75° 0.8240.03

ORARC R 5 A R A A1 PP A7 SRR B IR i J5 ) — > B 22
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PERGAPE SR TRICK . WA T ARG, MR A RK
WROREFEE fe R, FLZR B R IR, e R A IR R
KRR AR E e /s, TSt M RO MR E S 2 MR, B 3

RZAZNFEEBELIRE . IIATHE . R AR 0
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. i
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SRER BN T er mr e G
ik 10 2 6 2 20
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REER w3 | 3 7
A 7 2 2 3 14
HZE i 15 3 9 1 28
e LR G 14 2 6 7 29
Rk Ty 6 1 2 4 13
iR 6 2 6 2 16
HIZRH 3 1 3 3 10
= B 4 2 2 4 12
ek ke 3 1 2 2 8
IR 3 3 2 2 10
HLZE R 5 1 3 5 14
U LI 5 1 2 7 15
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Table 5 The contents and characteristic aroma of major flavor
components in different rice varieties
M5 FA pETRE— *m%ﬁ” RS
KREX BEEA Beak ik
2[RRI HEREEY 1095 9.45 057 —
T# KB REFDY 23.09 27.37 15.03 8.59
1-3 -3 HEY — — 143 0.78
Fis HEEEY 036 3.08 213 152
i HEDY 2.36 312 041 —
R Hta 407 11.60 025 1.53
2- LA HRIEE 143 211 — —
A2 IE IE AR 0.89 1.4 — —
3152 piZaes 122 072 — —
24- %I Jlg A 098 2.00 — 1.44
R-2-BEN HNAE — 1.34 — -
o EES 1774 1430 1082 3.67
KEE g AP 122 141 — -
S =hE (M) — — 3255 32.50
T — R

HIRAMRSIE W LLA W, RIS [ 9 3 & 7 50,
HE W A6 I 2] (1 K AR AR S B A BT AN TR, H o R e
RREMBR R R, KPS RERZNEZIE. O
e 2-JR ALK SRS I A U . X EE R T R
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Table 6 Sensory scores of cooked rice
Kk s s ikt iz s ik ;0
ko (Q57h) A0 04 Go) Qs 1004

BB 20504300 7004153 95041.00° 24454115 24404208 8585
Kb HBUR 24302252 850+152° 880114 23.00£208° 2250404 87.10
BK O mud 1505£115° 650£173 640+ 115 18904265 1545£10° 6230
R 23002115 9354£115" 870£1.09 255043797 2330£151°  89.85

HZER 19004513 9004208 9.60+1.04 21904058 2220265  81.80
B REE 20004360 860.£206° 8002100 22.40£351° 18.00+2.08°  77.00
BR i 15504208 8454058 7004058 1840%1.15° 1200£866 6135
FIES 23704252 95541.00° 9404173 2330£153° 235042000 8945

HZR 18454265 6354058 6.00£1.01° 22.80+2.65° 2030£057  73.90
Mgp BB 20004350 700£1.00° 7502153 21904557 22504058 78.90
FR B 16354153 7504058 7802100 1680£473 1930+15F 6775
GRS 22702208 955H173 970115 23901151 1940£103° 8505

HAH 17504200 600£115° 6704153 2000+1.00° 18204265 6840
sl B 206042520 7904058 7451340 19304305 1730£205 7255
Pk mil 18054153 8554153 6004058 1470415 16404100 6370
FEH 22302153 945H1.00° 870115 2160£115° 19404173 8145

1
1
1
1
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MV &, FEKLGRICK S 4, B K. WA HRK
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Mz 5 S — 30
24 ROKEWRIEbS S BB VRN AR G 2 A

KR RV e, 32 B8 o B VP VA AR AR
PR, PRI R s A SR AR TR L
PEAHTRT DA Y, S 5 TR K 5 I K %6 S 0 0. 3 IE
K (P<0.01) , H=#BH5118. Bk 2 EE EHX
(P<<0.05, P<<0.01) , BIKZIES KU RIES R
W B3 IEME (P<<0.01) , EPRUHIIEAK R, HOkish
MTEHE A S SRR R BUBURL E g b TR . A
ACHTIK VR e P 5 I B PPN AR bR S AR OG,  RIR R A
K, PSRz, RURBRLAMTTE A ZE, KIS S
KR R IEARDE, S SRR A R 2 0 3 IR A G

(P<<0.01, P<<0.05) . AKURAITER. DS RISk
FIER 2 52 F A6 (P<<0.05, P<<0.01) , mutar i,
RS AR T ) — AN EETE N FE xR .

RT  AREZERFXTRERENRERIERS BT PO HEE
Table7 Correlation analysis between textural and physicochemical
properties and sensory evaluation of rice under different cooking processes
W OBREROKE RIS W BE BN AR A% BF BE DR Mk

gz 1.00

Mok 0.81% 1,00

BUEME 048+ 0.73* 100

dfE 0.68% 058 046 100

i —0.60 —0.58 —0.40 —0.54 100

B —049 —040 =020 073 0.58*  1.00

K018 006 010 048 039 034 100

ABE029 054% 046 017 =073 —027 082 100

@E 035 032 031 053 =059 —060 051 0.63** 100

FA 0644 056* 040 0.68%* —0.80** —047 054 0.67** 0.74** 1.00

FUE 0.60% 0.72%% 0.52% 044 —0.86** —043 046 0.72%* 032 0.66**  1.00
Bk 063% 0.75% 033 022 —057 —015 0.60 0.69% 026 060% 0.72%  1.00

VE 2o 760,01 ACT UMD EARRZEMSE 5 = £F 0.05 K7 Gk
REMR.

3 5 #

ro A I R, % RN R R e, IR
HIFN S fem, MR 2 . IR = K IR
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77K JE, v LU S ORI K BB R TR K .
KB A g TRk . e KA XU A R R 0 R E
e, Wl DUE BB R WRAT . FK 1R E P
Mram s TAK . WG RE, KIEIKES
JECE RN TPOR AR A RE R . TR A5 88 B B 3 IE A R
(P<<0.05, P<0.01) , A5 008 24T E UM 0
(P<0.01) , #MEERREESZEMEFIEMEX
(P<<0.01) o BT KR Z S AR X
RV BB VRN, WA S BT S, T
DA B o 4 T AE A b X KU B R it T AT 25 B VP

Z% MR-
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