J. Korean Soc. Food Sci. Nutr.
28(2), 299 ~304(1999)

-

=R,

o

eknjet gdinjol 2jdtyd 8F Hlw

Comparison of Volatile Flavor Components of Korean
Aromatic Rice and Nonaromatic Rice

Jong—-Chul Lee' and Young-Hoi Kim

Korea Ginseng and Tobacco Research Institute, Taejon 305-345, Korea

Abstract

To compare the composition of volatile flavor components of two different types of rice, the volatile
flavor concentrates isolated from brown rices of Hyangnambyeo(aromatic cultivar) and Dongjinbyeo
(normal cultivar) were analyzed by gas chromatography and gas chromatography -mass spectrometry.
A total of 61 components, including 16 hydrocarbons, 16 aldehydes and ketones, 15 alcohols, 4 acids,
and 10 miscellaneous components were identified positively or tentat—ively. Among them, n—pentanol
was the most abundant component in both samples and Hyangnambyeo contained more aldehydes
and alcohols than Dongjinbyeo. 2—Acetyl-1-pyrroline which is chiefly responsible for the character-
istic odor of aromatic type rice was high in Hyangnambyeo compare to Dongjinbyeo, but these were

detected as minor component.

Key words: volatile flavor, rice, 2-acetyl-1-pyrroline

to
£
LR
-
An)
.
o2
)
2.
i‘ﬁ
_,E
)
o
_,E
[uk
T
1o
n iy

S

d 5-o] “%3424 ﬁ%tﬂ(l) %‘—iﬂqlh”«] =
7} oJH B A Bl 7]alsl A o] ol ar el §
w2 Fukyg RSl Bty o g FHE o] E
A= Aoz du A gie) 22 gy Eel w5}
Endo 5(2), Yajima $(3)9] A7Z 77} Bu=sz,
I ol% W o) s Ate] gl AR
@), =AF AMA270), 2% AF AAA76) 2
4wl x debzlvh= o] we H tH3,78). Ya-
jima 5(3)-2 9 24 4vlv el Koshihikarigl 3v] (ar-
omatic rice)3bell 7| E2] A o] vtEr) R

1)
32
L
ﬂ,
P
-
I
)
W%
o
_{
=
[\)
(e
)
_&
ofN ¢
_°,
\;oﬁ‘)—r'_,ﬂ:

[
E

TTo whom all correspondence should be addressed

Buttery $(7)2 o2& vl=k fxo glovt &
& Fnka o) AAE = SR A F 88 o
é% 3}= 2-acetyl-1-pyrrolinee] ¢ulu] ¥ e kv
ol FfEo] olvkw Bastgch oz ole &
At FE 22 o] Fojal Auqld] &
A oJubn] 9} gel = f-21 A w7 o] vz ]
E71e] 7| R Aol ko] tfE 7t
HT At
2 Aol s FHANA F3 5t Avlst
Fo] Sp71 Aol At A Ao 2] I K
F7Hol A o] Al 3 9l dube] AlEal
drte R} 8717} 7hsle] & el 4] Rdo]
e vl AE Fd Y A FAAE
A v et v 2 A5 B wslaa) ok

011‘ 2 S 2
2 2
__qo rl°

ok Mo 2 Mo

_Q{L_EON@E_,
L_u

B ol ol o 32
ok L X dd rfr

e
e o{x

Az W

ot

Mz

ZAABE 19986 2dEdFstried APEx



300 NESI

oA A, &3 AL AHgsigh sEE wE S8
o] %k 12%7t =& WA Azt vl Pz
EA% b 60 mesh o] 52 £ 5 4°C o] 8}el) A
A Aol Abg-slsdch A eSS e B
52 SigmarHSt. Louis, MO), AldrichAHMilwaukee,
WD =t 8 52] R3]tz He gl 43te] Al4-519
oo, 2-acetyl-1-pyrroline?] FFF& =99 Fors-
chungsanstalt fiir Lebensmittelchemie®] Schieberle
UAL2 R Al gdol Abg-shgivt

A5 2 HE FeA A EL Buttery $(7)3% Lin 5
9)8] vhy ol whel el sl & 5L g3k Foupdt
FepaFo] A& 100g7 3LY) SF 4 R EFEA
24] 2-ethyl-1-hexanol 103ug-g- &8-858} ethyl ether
4-of 5ml-E- 7}3F 8- Likens—Nickerson3 simultaneous
steam distillation/solvent extraction(SDE) #x] & A}
B8ted 2417 Bt 27/, &3l o o] 2Z&n)
2 £ ethyl ether 50mlE A}-8-3t9dch 5 8% §7)
Lo FnE Hele 5 I EF o R P4 ofat
$-45°C o] &}ollA Vigreux ## (Brand, Germany)< A}
43t oF 2mlE FEEch F5AL oA A F
Btoll Aol A 0.3mi7dA] FEsle] BHYAER sk

Y

o

A_-I

Gas chromatography(GC)ell+ Hewlett-Packard
(HP) 5880A3 gas chromatograph® AM&-3}¢ic}. #
2 Supelcowax 10 fused silica capillary(30m X 0.32
mm, film thickness; 0.250m)& AF8-3}gj on, @ B2
Tt 40°ColA 10 73§33 b8 230°C=] B
FCEER 5% 230°CellA] 5087 FAlstsich A%
7] flame ionzation detector(FID)Z A}-4-3}9] 2.,
Tl AE7) L& 250°CE st +ubr| A=
A4 7F21.0mlY/min.)E AH&31ed split mode(split
ratio: 28 : 1) 2 F4 3} o}. Gas chromatography(GC)-
mass selective detector(MSD)+= HP 5830A<%} HP
59708 AL-8-3} a2, A8 -2 Innowax fused silica cap-
illary(50m X 0.20mm, film thickness; 0.25um)-& AH&-
-8]-931:} GCY) B &%t 40°Col A 587t 428 o}

T 220°C7HA] 3 2°Co X2 525 220°CellA 40
7 A8k F et 3472} interface?] 2%+ 250°C,
2 A= EIEA12ml/E), o) 23 HHL- 70 eV

2 3l ok A #9) #el& GC-MSDE A48} 7+ A
+-9] mass spectrum< 9-& ¥ HP 5970C Chemstation

Ar
Ar

data systemell &%} library 734}, #3
tral data(10,11) @ GCE AF-&3}o] E—?%" HE-Z 2
7+ ulaste] EA g on w5 )
mass spectral data%} v} 2sled A% o
2 5AR AAESe A AR Al ql gk

=

REFEAL 7|F02 GCllA 2 B3} Wr3
&2 9] detector responseE 1.002. 8 7}58}1o] A Aks}
st
2o o

2E HUS o WA E dr]e 2y E4S A
Aste Fog 24 F9 2 dAH T Yt F
N SAF AuE 9l FF F Lulv] AlEe
T3 9} 3kv] A F9] shde] 2 Be] SDEH o 2] &) 3]
WA A RS Eed ok GCR #2438 43+= Fig. 19
2},

>

oA F¥3 22 gas chromatogramel} 4] 100
peak?} HEE & 2122 Mol 2] ol
E2 TAES &S o 5 g @l
A EEL Table 194 2H A8k Al EAv}
_‘301]/"] o= 22 terpene S EEL A3 4k

~N
==

g
o Mo o
ox

o 2§
2
o ox
L R

rr.",L‘
8
B
<
[tje]
[¢]
j]
o
o+
o]
jo N
O
[e]
B
°
[@]
[t
o]
o,
&
&
_‘.1
M
E
T
L
oX
o
E:3

A 7k A ¥ =R, AR ‘3-4 PR R

“}01 HEH oo, 7 $72 dvlnite d3teaf
6%, dFEF 155, 4= 9 AER 163, A

4%, 7IE} A3 14% 5615 4E2 Sk &3

2w 1 - -
B
]
o
a
o
]
» 1
* g g
£
A1 1] m hab
PR-YSTS -
1O min
&. 0w
1. OCwad l
o 1 OO min

Fig. 1. Gas chromatograms of volatile flavor concen-
trates isolated from Hyangnambyeo(A) and
Dongjinbyeo(B).



23
ot
A,
1o
e
rE
:h

3

o
ik
ol
oX,
He
R
K

301

Table 1. Volatile flavor components identified from brown rice of Hyangnambyeo(aromatic cultivar) and Dong-
jinbyeo(normal cultivar) varietics

(ng/100g)

Peak no RT(Min) Compounds Hyangnambyeo Dongjinbyeo Identification
Aldehydes and ketones(16)

2 9.11 n-pentanal 891 5.64 GC-MS, RT
4 13.56 n-hexanal 10.15 3.17 GC-MS, RT
8 20.26 2-heptanone 3.59 - GC-MS, RT
10 20.69 n-heptanal 25.70 7.19 GC-MS, RT
11 22.65 trans-2-hexenal 2.31 - GC-MS, RT
14 25.29 2-octanone 2.19 - GC-MS
16 27.81 trans-2-heptenal 1.81 257 GC-MS
18 31.46 n-nonanal 10.15 12.74 GC-MS
20 32.63 trans-2-octenal 18.01 4.00 GC-MS, RT
24 36.58 n-decanal 3.90 - GC-MS, RT
25 37.14 benzaldehyde 9.95 3.09 GC-MS, RT
26 37.83 trans-2-nonenal 1.92 1.68 GC-MS
29 40.23 trans-2-decenal 212 - GC-MS
35 44,17 2,4-nonadienal 5.89 1.74 GC-MS
37 4711 trans, cis-2,4-decadienal 394 218 GC-MS, RT
39 49.81 trans, trans-2,4-decadienal 3.63 9.71 GC-MS

Total 114.17 53.71
Alcohols(15)

7 17.45 n-butanol 426_‘) - GC-MS, RT
13 93.87 n-pentanol 217.75 134.89 C‘IC‘MS‘, RT
17 29.10 n-hexanol 4.08 3.01 GC-MS, RT
19 31.88 trans-2-hexenol 2.56 1.96 GC-MS, RT
o1 3498 n-heptanol 2.24 1.88 GC-MS, RT
29 3469 1'~octen—3—ol 64.69 17.02_) GC-MS, RT
27 3877 linalool 4.10 3.45 GC*M%

P 39.36 n-octanol 19.29 5.00 GC-MS, RT
31 40.89 neome.nthol 5.55 2.33 GC-MS
39 4115 4-terpineol 6.33 1.78 GC-MS
33 4274 menthgl 19.80 11.71 GC-MS, RT
24 43.04 d-terpineol 5.10 6.21 GC-MS
40 50,53 estragole 29.29 16.24 GC-MS, RT
a1 5935 benzyl alcohol - 1.30 GC-MS, RT
13 55,44 n-dodecanol 8.64 6.03 GC-MS, RT
’ Total 393.68 212.88
Acids(4)
o7 72.18 dodecanoic acid 13.50 3.94 GC-MS, RT
59 75.90 tridecanoic acid 478 7.21 GC-MS, RT
60 79.58 tetradecanoic acid 22.38 6.26 GC-MS, RT
61 83.69 pentadecanoic acid 417 3.35 GC-MS, RT
Total 44.83 20.76
Hydrocarbons(16)

1 8.15 n-nonane 4.82 5.07 GC-MS, RT

3 9.95 n-decane 518 - GC-MS, RT
5 14.19 n-undecane 412 3.94 GC-MS, RT
6 16.89 m-xylene 4.09 - GC-MS, RT
9 20.51 n-dodecane 3.00 5.00 GC-MS, RT
15 26.25 n-tridecane 2.88 4.01 GC-MS, RT
23 36.26 n-pentadecane 3.90 5.12 GC-MS, RT
30 40.44 n-hexadecane 2.52 9.69 GC-MS, RT
36 4494 n-heptadecane 554 554 GC-MS, RT
38 48.93 n-octadecane 4.25 3.48 GC-MS, RT
42 52.75 n-nonadecane 1.78 1.53 GC-MS, RT
44 56.38 n—eicosane 1.72 2.13 GC-MS, RT
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Table 1. Continued
Peak no RT(Min) Compounds Hyangnambyeo  Dongjinbyeo Identification
48 59.86 n-heneicosane - - GC-MS, RT
54 65.86 n-tricosane 3.88 5.58 GC-MS, RT
55 69.05 n-tetracosane 7.37 9.60 GC-MS, RT
58 72.62 n-pentacosane 3.96 - GC-MS, RT
Total 59.01 60.69
Miscellaneous compounds(10)
12 23.15 2-pentyl furan 464 - GC-MS, RT
45 57.42 p-methoxy benzaldehyde 5.82 6.69 GC-MS
46 57.72 p-anisaldehyde 1.66 2.00 GC-MS
47 57.96 a-pyrrolidone 3.68 2.37 GC-MS, RT
49 60.19 3-tert-butyl-4-methoxyphenol 4.49 5.99 GC-MS
50 62.81 1-(4-methoxyphenyl)ethanone 3.40 1.92 GC-MS
51 62.99 2-(1-methylpropyl)phenol 3.32 585 GC-MS
52 64.53 methyl oleate 3.82 0.17 GC-MS
53 65.20 ethyl linoleate 6.23 - GC-MS
56 71.15 indole 14.84 1.94 GC-MS, RT
Total 51.90 26.93

"Not detected.

GC-MS, RT: Identified by comparing of mass spectra and GC retention time to those of authentic samples.

GC-MS: Identified by comparing of mass spectra only.
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Fig. 2. Gas chromatograms of authentic 2-acetyl-1-
pyrroline(A), Hyangnambyeo(B) and Dongjin-
byeo(C).

Marked peaks are 2-acetyl-1-pyrroline(2-AP), trans-
2-heptenal(HT), and n-hexanol(HX).
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