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Sensory Characteristics and Volatile Compounds of Cooked Rice
according to the Various Cook Method
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Abstract

Moisture absorption rate of rice according to the soaking time was higher at 25°C than 4C and the op-
timum soaking time was 1hr at 25°C. When the ratios of added water for rice cooking were 1.3 in an elec-
tric cooker and pressure cooker and 1.7 in an Dookbaeki, sensory and mechanically evaluation of cooked
rice were highly evaluated. The total number of peak on gas chromatography profile were 89 in an press-
ure cooker, 56 in an electric cooker and 83 in an Dookbaeki, and major volatile compounds of cooked rice
were aliphatic hydrocarbons, cyclic hydrocarbons, aromatic hydrocarbons, aldehydes, alcohols, ketones
and thiourea. Furan that is in sweety, was not detected in volatile components of cooked rice of electric

cooker,

Key words : cooked rice, various cooked method, volatile compounds, GC profile,

FFAY FHQ A YRS EF, 4K L A

27 5o 9L v A YIS Az, A%
2 2350 7Hg B4, 2% el B 44

FFE FE FJAuRdd g3 FH-do gk
e Aus A7) e FEv) Ak s
wat ole} s, dvixd, EY, 2 B F
o] HNEAE HA sl of g}z

AWt & vt ARE ZAATI BNE F7HAT)
7] 3l dwrH oz A2ojA 30~6087F Bt
ojlif o] FEFF S FF, A, HEE
L A7, &) Zolot £ ¥ T3} AA ) oy
Tl e @ olmE o & ) Sal AnaA| s}
Rk g s a2 ol §F o] e &
o] £, 33t 42 2 71d =7, 714 Y 59
FHutzol wet g 4= oo Juliano 5
&l obd 2 02 o] HATE JMgo) A

Corresponding author : Wan-Chul Shin

Oz sgen, U 0 Heage] FrHel et
H4 Fhrge FAATT Sl

9, AW PPl Yol YA o8F Aol
Aeole 98 R S AGT £ on, BE
Bogt 2 A 91 ¥ WA PE 4E FL
ESHE Ve E8 498 o8 Ake] W)e
o} 3 At A=} o] Z7HETH: A7
HE Qe

olg3t 7 A YA g oz v
gitel 29, sshA o B5A 4AL A7 Rl
2, $29 o AEA HE 8718 Artdsiel
228 Byl e 23 girk. BX) A Lxo
et AYEE FENS S8 AR W ey
HRe] WSS ZAS Z3} Rolth o T} Ay
9 WA A Hute] dgsle} A T
el UE BACE A8 FHoIN Zujslol e
RAE A97t Boltkn Q7] WEel Fui7|E AMgs}
of AL We ThE F2 S W - BN



Val. 12, No. 2(1999)

et

web B dpore g Gt exE €
Fatod sFexolA AP FFATE got Bgke
o, Z} Fu7| 2 HWA) AF e dolr] Sls)
JHEgE gelstd Fuiek 2ye] FEE& Rhe-
ometerE o|§3ld Axe} £71E FAEAT. 18
3 AR JrFgo FHyd Ade FEHAE B8l
Hulbzlol wle Ayte] &5 548 vludgon
T3k GC-MassZ WA ES B35

Mz 3 U

LAE o QHNE B

19963 g AAAY JEHE FYBI ARS- A
o) Ed Hv|E AASA &Y 7% BFE F
22 123 B A3 HFAE YEd Ao
A Zo] 0.487mm, Ho] 0.286mum, F7 0.198mm
22X 23719 YA

AUt E-& AOACH W we} BAstgon 43
12.5%, A% 0.88%, =@¥9A 7.81%, & 0.
41%°13c}.

2. Yo| 3 5 £

2 20+0.1g2 120mle] E2 33] YirolA A3
3 & AlFu)d] 30ml E& Al 4T 25T
20~12087r @itk IAAZ E2 93d &8 A
WA QA2 BRSFE AAT 3 FAS 243o
FE F4E2 AL

33 Ht

2 10082 69)Q] 22 33] Urojr MHE 3 E
& A3 AAsS FEER AEA7 HEd B
o} 2l FAE & FA9 1L, 1.24, 1.3
v, 1.4¥), 1.5809) E-& 7hsted 25CAA 1A &
ot @zttt FHWkA AFA ey B9 AHeAd}
7} 9 a2 FolA 1087 58 ENed, ¢4
&9 A9 7t2dAR oA AEE JHEstrt 2" A
27} v oRRHEE 287 o] M3 B8 1w
A a2 1087 58 9 sl Ea7)9)
A4e FYA AHE g& & FAY 1.6, 1.7
v, 1.84, 1.98le] &L 7st 1A @3ken,
FWkA ABZ 7EZ 7FEE ¥ 1087 We L%
A &g 59

=
nE
T
B
N
Y

Zaylol] g Avytel 353 4 9 Hug dEo 38 a7 143

Fut F o)A 1087 SR AL A|BEE AN
Ak 2ARL & st FL Hge
Rheometer (NRM-300 2D, FUDOH) ¢} A&t} ¢
o &21¥& ¥ 7% (hardness) ¢} #7] (adhesiven-
ess)E Szczesniake] WY £3lo] A5 L
o, 43] 233E HFUL 2 3t Rheometer?]
H)g e 2kgo g 34T, table speedE 50mm /
min, chart speed¥ 1000mm /min or 200 /min,
clearancex lmm, plunger®] 7L 10mm= 3}
At

5. TrsZALol 2fEt HIt

kel 53 598 AES7) % pannela @
L AR AFP9SEH 48dN 108908 74
Ak FRBANEHOE ARG, IA, &, tex-
tured] 47kx) Bed FHY AEE HE(4) o= 3
o 719Xz 5 188 77kR] 9 A& o] lineal
scale o433 TAEHAYOZ FHur) T &
Axke v watg

AR 70~80%& AAIst 2R, HAl, &, B
o] o7 izt 2R 5~789 A
ol FrrsA sgen A8 %= 60CE 3%
t}. AE-& Rheometer 23 AF pegrEo=m &
TE fX3HEA 23] AAIsHH .

6. 3 MEC| ZX U 4N

Z}zre] Htz)te) vt AHxH o2 FHukd Ay
o] FwA AMEL Aerotrap(DS 5000, Donam
System Inc.) & AR&-&te] purge and trap o
2 X3 GY. HHRA0R HUE AEY HA
HE-S AW AF 3 air bagdl] Ho} 0.7~0.8//min
F4o02 TENAXY EXAFHLH, TENAXO ¥
A9 P JEL 40ml /mine g T2 Herkx
2 180¢lA &&1A stainless steel lineg E3)
Cryo-Focusing Module(Donam System Inc.) 9]
HF ARG THE A JEL rtz=e)
Easi g B4 38 AES S A
& ARRE GC/MS? & 27L&, GCxy HP
5890 II, MSD& HP 5971, @d& HP-PONA
(50%0.2mm 1.D, 0.25um B§), ol 54L& Herk
(0.6ml /min), GC 2¥ &x+ 30C (15min)-10TC
/min-200%C (5min), MSD &%+ 280C, Mass 3
9+ 30~550 m/e, EM BE& 70eV ZAANA &
At



144 A - FA4H

z

1. &e| 2 B

o5y SEAZM wE #9 £E FF dde
Fig. 13 7o) 22e%rt 8 0 FEZFFIN B
& Aog veh} GEEvt FEEFFF 9T
FAu

3 0ColN Y FEE 407 FEEFFFOl 7
25 2718 3 Q0R7HA] kst F7HE e A,
o5CoM Y FEE 4087 F48 71 v
A T 60E7HA ulg- ek E7HE JeRdth et
A B GEAE gEF2rd v dEXv AL
ME N7 ol Eae Ao] FHwtl ulgAe
Aoz Ayztdct

2. BE25e} AlZH) ul2 Adle| E2

Aute] ke ofgl7kx] 82154 9&|A] -5
3 &) g8 kAl FHolng WAL F
ARG o] £x9 4 Ao TS Ho 2=
25CoA AR B2 F AV|gEos FHuket &

°
el
o 4
[=)
3
‘6 -
z 3 o-25C
2 ——4T
S
S 27
o
Q
2
=1
Z 1
©
=
0 . X . ‘ .
0 20 40 60 80 100 120

Soaking time (min.)

Fig. 1. Changes of moisture contents of rice
according to the soaking time.
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Table 1. Changes of hardness and adhesiveness of cooked rice according to the soaking time and tem-

perature
Soaking temp. Soaking time (min)
Property
() 20 40 60 90 120
Hardness 4 18.67 18.80 17.85 17.30 17.10
25 18.40 18.20 17.30 17.10 16.60
Adhesiveness 4 4.5 4.7 5.1 5.2 5.0
25 5.0 5.2 5.4 5.3 5.3
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Table 2. Changes of hardness and adhesiveness of cooked rice according to the ratios of added water

and the cooking instrument

The ratios of added water

Property Cooking instrument 11 13 15 17 1o
Hardness Electric cooker 19.0 17.0 15.4
Pressure cooker 18.0 16.8 15.7
Dookbaeki 20.5 20.3 17.9 17.5
Adhesiveness Electric cooker 4.3 5.2 5.3
Pressure cooker 4.0 5.3 5.3
Dookbaeki 5.3 5.3 5.2 5.3
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Fig. 2. QDA profile of cooked rice according
to the cooking instruments.
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Fig. 3. Gas chromatogram of volatile flavor
compounds of cooked rice according to the cook-
ing instruments.
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Table 3. Volatile flavor compounds detected in cooked rice according to the cooking instruments

Pressure e Electric Dookbaeki
No Compound Peak No  Area  PeakNo  Area  Peak No  Area
Aliphatic hydrocarbons (28) (19) (33)

1 1-pentene 3 16

2 pentane 5 506 3 76 4 54

3 1,1%- oxybisethane 6 156 4 125 5 98

4 thiobismethane 7 131 5 34 6 11

5 dichloromethane 8 142 6 148 7 101

6 2-methyl pentane 13 35 9 24 10 133

7 3-methyl pentane 17 33 14 67

8 hexane 19 70 12 43 16 115

9 2-methyl hexane 26 22 20 12 23 42
10 3-methyl hexane 27 22 21 13 24 38
11 heptane 32 145 24 55 29 153
12 2-methyl heptane 37 17 29 6 34 24
13 4-methyl heptane 35 6
14 octane 43 126 33 44 43 M
15 2,5-dimethyl heptane 45 6
16 4-methyl octane 49 16 36 1 49 21
17 2,6,7-trimethyl decane 50 28
18 3-methyl octane 51 18 51 28
19 nonane 58 111 39 39 57 131
20 3,4,4-trimethyl-2-hexene 58 8
21 2,5-dimethyl octane 60 5
22  3-methyl nonane 64 16 41 6
23 2,6-dimethyl octane 63 16
24 3-ethyl-2,4-dimethyl pentane 68 11
25 4-methyl nonane 69 17 69 21
26 2-methyl nonane 70 16 70 21
27 2,3,4-trimethyl heptane 46 8
28 hexadecane 47 8
29 3-methyl nonane 72 27 49 10 72 28
30 decane 75 107 51 43 75 117
31 3,3,5-trimethyl heptane 78 17
32 4-methyl decane 83 7 77 19
33 5-methyl decane 82 13
34 4-ethyl heptane 78 12
35 5-methyl undecane 84 8
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Table 3. Continued
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Pressure Electric Dookbaeki
No Compound Peak No Area Peak No Area Peak No Area
36 3,3-dimethyl octane 79 8
37 2-methyl decane 80 9
38 3-methyl decane 85 9 81 10
39 undecane 88 45 54 15 82 48
40 dodecane 89 14 83 11
Cyclic hydrocarbons (13) (6) (17)
1 cyclopentane 12 12 8 9 9 51
2 methyl cyclopentane 21 126 14 80 18 272
3 1,3-dimethyl transcyclopentane 29 35 23 12 26 35
4 1,3-dimethyl ciscyclopentane 30 19 27 24
5 1,2-dimethyl transcyclopentane 28 25
6 methyl cyclohexane 33 59 25 34 30 97
7 ethyl cyclopentane 35 56 27 24 32 70
8 1,3-dimetyl transcyclohexane 30 8 36 34
9 1,4-dimethy! cyclohexane 37 8
10 1-ethyl-1-methyl cyclopentane 39 8
11 1-ethyl-3-methyl cyclopentane 40,41 6,9
12 1-ethyl-3-methyl ciscyclopentane 42 19
13 1,2-dimethyl transcyclohexane 42 7
14 1,1,3-trimethyl cyclohexane 45 8 44 9
15 1,3,5,7-cyclotetraene 53 91
16 1-methyl-2-propyl cyclopentane 54 13
17 1-ethyl-4-methyl transcyclohexane 56 19 55,56 17,9
18 1l-ethyl-1-methyl cyclohexane 59 8
19 propyl cyclohexane 62 13 61 14
20 ethyl cyclopentane 63 16 62 12
Aromatic hydrocarbons (14) (13) (12)
1 benzene 24 29 18 21 21 25
2 methyl benzene 36 210 28 137 33
3 ethyl benzene 46 424 34 248 46
4 1,3-dimethyl benzene 47 744 35 548 47
5 wvinyl benzene 37 23 52
6 1,2-dimethyl benzene 54 412 38 217 53
7 1-methyl ethyl benzene 60 20 40 7 59
8 propyl benzene 65 46 42 20 64
9 1-ethyl-3-methyl benzene 66 117 43 50 65
10 1-ethyl-2-methyl benzene 67,71 71,48 44 33 66,71 50,43
11 1,2,3-trimethyl benzene 68,74 65,196 50 110 67 45
12 1,2,4-trimethyl benzene 45 27
13 1,3,5-trimethyl benzene 76 39 52 16 73,76 160,24
14 1,2-diethyl benzene 79 6
15 1-methyl-3-propyl benzene 80 7
16 2-ethyl-1,4-dimethyl benzene 81,86 6,13
Aldehydes (8) (6) (6)
1 2-methyl propanal 10 64 7 113 8 89
2 2-butenal 11 31
3 butanal 15 79 10 24 12 28
4 3-methyl butanal 22 47 16 67 19 49
5 2-methyl butanal 23 29 17 62 20 56
6 pentanal 28 412 22 24 25 57
7 hexanal 40 2818 31 174 38 282
8 heptanal 55 67



148 2k - A3 P HFIFHA
Table 3. Continued
Pressure Electric Dookbaeki
No Compound
Peak No Area Peak No Area Peak No Area

Alcohols (4) (4) (2)
1 2-ethanol 1 54
2 2-propanol 4 65 2 544 3 6
3  2-methyl butanol 15 18
4  1-butanol 25 219 19 29 22 156
5 1-pentanol 38 12
6 3-(1,1-dimethyl ethyl)-3-pentanol 56 10

Ketones (5) (3) (3)
1 2-propanone 2 824 1 471 1 219
2  2,3-butanedione 14 46
3  2-butanone 16 54 11 202 13 18
4  4-methyl-2-pentanone 34 43 26 20 31 18
5 2-heptanone 52 34

Esters (2) (1) ¢))
1 ethyl acetate 20 67 13 10 17 57
2 butyl acetate 44 3

Furan (3) (2)
1 furan 2 11
2  2-methyl furan 18 24 15 59
3 2-ethyl furan 31 22
4  2-pentyl furan 73 87

Thiourea (1)
1 thiourea 9 18

Unknown (8) (3) (3)

Area : The ratios when the smallest area was calculated at 1.
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