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Volatile Carbonyl Compounds of Scent Rice

Kisaburo Havasui and Kazuo Torix
Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture

Abstract : Gas chromatographic analysis of the amount of various volatile carbonyl
compounds was used as an easy and rapid method of flavor distinction to clarify the
difference flavor between scent rice and ordinary rice and among different varieties of
scent rice. The result is followed below. 1. Seven main peaks are separated on the gas
chromatograms of the head space gas of six varieties each of scent rice and ordinary rice.
Six of the peaks on both scent rice and ordinary rice are identified by the reactions between
the head space gas and hydroxylamine and by the retention times. These are Acetaldehyde,
Propionaldehyde, Acetone, Methylethyl-ketone, n-Valeraldehyde, n-Caproaldehyde. All
these compounds are included in all varieties of rice tested. 2. Comparing the quantity
of 'volatile carbonyl compounds between scent rice and ordinary rice by the peak height
using n-propylalcohol as the internal standard, the quantity of volatile carbonyl compounds
included in scent rice is more than that in ordinary rice. Especially it is remarkable that
scent rice includes much more Acetaldehyde, Acetone, n-Valeraldehyde and n-Caproaldehyde
than ordinary rice. However, there is no connection between the difference of the quan-
tity of volatile carbonyl compounds and the quality or the strength of flavor of each
variety of scent rice.
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Table 1. Rice varieties used in this examination

" Ordinary rice :* Sachiwatari, Koshijiwase, Nihonbare, Norin No. 22, Koganenishiki and
Akistuho.
Scent rice * Kaisen (a), Shiratama (b), Eigo (c), Karasu (d), Scent rice introduced
from Kubokawa, Kochi-ken in Japan (e) -and Scent rice introduced from Philip-
pines (f) o
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Fig. 1. Flask used to collect volatile carbonyl compbunds from rice.
R : Rubber stopper, P : Silicone gum packing,
H : Head space, S:Sample ’
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Table 2. Specification of gaschromatography for analysis of volatile carbonyl compounds

Coloumn : Stainless steel, 2 m, 3 mm, 20% Polyethylene glycol 1,000, Chromosorb W,
60—80 mesh

Oven temperature : 60 C, Injection temperature: 120 C

Carrier gas: Nz gas 25 ml/min., 1.0 kg/cm?

Feul gas: Hz gas 0.6 kg/cm?, 20 ml/min., Air l. 2 kg/cm?

Attenuation: 5 X 1, Chart speed: 10 mm/min.

sample volume : 5 ml
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Fig. 2. Gas chromatogram of head space gas from scent rice (Variety, Kaisen).
A : Gas sample from polished rice -
B: Same sample treated with hydroxylamine
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Table 3. Retention time of campounds
Sample Authenic carbonyl compounds
i Retention times
No.  “imes™  Names of compounds —(EipRtOn g
1 16.3 Acetoaldehyde 14.5 16.0
2 25.7 Propionaldehyde _ 23.5 25.3
3 30. 3 Aceton 29.0 .30.3
n-Butylaldehygie 41.0 41.5
Isovaleraldehyde 47.5 50. 3
4 54.1 Isomethylethylketone 50.0 54,5
5 71.2 Unknown ' —_ -
6 81.3 n-valeraldehyde 81.5
Diethylketone 82.0 82.0
Methylpropylketone 82.5
7 160. 8 n-Caproaldehyde . 161.0 } 162, 3
Methylbutylketone 163.5 )
1): Each compound. was injected individually
2) : Mixing all compounds was injected
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Fig. 3.
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Quantity of volatile carbonyl com-
pounds in the ordinary and scent rice.
@ : Ordinary rice,
stand for the names of variety shown in
table 1., Peak nos. stand for volatile car-
bonyl compounds shown in table 3.

Q : Scent rice, letters
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