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Evaluation of Aroma Compounds in Cooked Rice Aseptically Packaged by
Using Large Volume Static Headspace Sampling—GC/MS

Sachiko Suekane, Hidenobu Sumitani, Aya Okiura and Toshihito Naka

Various packed cooked-rice manufactured under the semi-aseptic condition have been commercialized in Japan.
Several types of plastic packages, such as OXYGUARD" cup (oxygen absorbable package) , LAMICON cup” (multi
layered oxygen barrier package) , and polypropylene (PP) cup, are available as container. Within the container, there
are oxygen remaining after filling and permeating through the container wall during storage. To investigate the influ-
ence of the packages and the residual oxygen concentration on the cooked-rice odor, six kinds of model products:
OXYGUARD" cup (oxvgen content = 03% or less), LAMICON cup® (oxygen content = ca. 1, 3, 10%) , LAMICON
cup” with an oxygen absorber, and PP cup (oxygen content = ca. 1%), were estimated. Hexanal which is one of stale
flavor (komai-shu) components was determined by gas chromatograph — mass spectrometer with large-volume static
headspace sampling system at several interval. The amounts of hexanal in PP cup and LAMICON cup® without an
oxygen absorber increased markedly during storage. The hexanal level in LAMICON cup” with an oxygen absorber
gradually decreased. However, in OXYGUARD" cup, the hexanal level remained constant throughout the experimen-
tal period. The aseptically packaged cooked-rice in OXYGUARD" cup retained good flavor quality during storage.

Key words : aseptically packaged cooked-rice, OXYGUARD" cup, LAMICON cup”, oxygen absorber, volatile com-

pounds, oxygen content, hexanal, stale flavor (komai-shu), large-volume static headspace sampling,
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Table 1 Changes in oxygen concentrations in the cup under different storage conditions

feEMBE% Concentration of oxygen%

23 CHAT 35°CEF AT
23°CH
Under light In dark storage
In dark storage at 23 C
storage at 23°C at 35 C
FFEWM ()
. 0 1 3 6 1 3 1
Storage time (month)
OX: #AxTH—Fhy7
0.21 tr. tr. tr. tr. tr. tr.
OXYGUARD cup
LA-1%: Z3avhy7( 02 1%)
0.96 1.07 1.14 1.95 2.58 tr. tr. 1.53
LAMICON cup ( Oz 1%)
LA-3%: F3avHho7( 02 3%)
3.51 2.98 4.05 4.49 4.76 1.58 tr. 3.92
LAMICON cup (02 3%) _ -
LA-10%: F3I=v#y7( 02 10%)
8.95 9.66 B.56 9.00 9.76 6.55 2.51 8.97
LAMICON cup ( Oz 10%)
LA-OA: FIarhy7 (BLEEFEFIFEM)
0.15 tr tr. tr. tr. tr. tr.
LAMICON cup with an oxygen absorber
PP: PPHEHT
1.76 2.21 2,73 2.83 4.85 0.13 tr. 2.85

PP single-layered cup

¥ otr.: FBEFEMAE 0.1%LLTF (0z 0.1% or less)
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Table 2 Results of odor sensory test of the cooked rice in dark storage at 23°C : Influence of containers on smell of the cooked rice

fFA Sensory score

A # Containers

RFMR(B) Storage time (month)

1 2 3

OX: #FLH—FhvF
OXYGUARD cup

HHAES Control

HEHES Control HHES Control

LA-OA: S3arvhy7 (BB FEHRER)

0 0 —0.2
LAMICON cup with an oxygen absorber
LA-1%: 33aYhvy7(0: 1%)
—0.4 —0.8 —0.6
LAMICON cup (02 1%)
PP: PPEEAHVT
0 —0.6 —0.4

PP single-layered cup

&3 23CHEATRIERSID B RESUERAS R | RO IZBWICRIZ T ABRKREOLE

Table 3 Results of odor sensory test of the cooked rice in dark storage at 23C : Influence of initial oxygen concentration on smell

of the cooked rice

£ A Sensory score

238 Containers

FEMM (B) Storage time (month)

o 3

OX: #AFLH—FhyF
OXYGUARD cup

HAEZ Control

HAESH Control

LA-1%: S3a2hyF( 02 1%)

—0.4 —0.8
LAMICON cup (02 1%)
LA-3%: S3arhvy7( 02 3%)
—0.4 -1.2
LAMICON cup (02 3%)
LA-10%: $32a>Ahvy7( 02 10%)
—0.4 —1.4

LAMICON cup (02 10%)
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Table 4 Repeatability of headspace gas analysis

FREYER ST

Volatile compounds

Eifak (%)

Coefficient of variation (%)

Fift7k# Hydrogen sulfide

A& FA— Methanethiol
TEb7 AT ER Acetaldehyde
PAFINANT AF Dimethyl sulfide
~ ¥+ —/ Pentanal

~%F%4F—/ Hexanal

22.2

6.7

2.4

10.6

3.4

3.1
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ERTAFE FRUEZAFLVALT 4 FERAEMTETO

HREENOEVDYH D, BMLELALRLY, HETIE
Lol RFHHTRLESMLVEGERY Y F— VR
UnFHF—LVThotz. ThEDA VK NMEEWIEAK
BERDOVUEN T THHH, SRICHFETHEEHKRIZE
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Table 5 Results of volatile compounds of cooked rice samples after sample preparation

& — 2 i F
Peak area X108
ikl & PAFNALT 4K
o AR F A —n TEMN ATFEF NS t— AFxHF—
Hydrogen Dimethyl
Containers Methanethiol Acetaldehyde Pentanal Hexanal
sulfide sulfide
oX: AxTH—Fbhy7
2.6 1.5 12.1 1.4 1.3 6.7
OXYGUARD cup
LA-1%: ZF3arA7( 02 1%) _
0.3 0.7 8.7 0.5 1.0 5.2
LAMICON cup ( 0z 1%) a
LA-83%: 73avfy7( 0z 3%)
0.3 0.6 11.8 1.2 1.4 6.2
LAMICON cup ( 02 3%)
LA-10%: F3Iady7( 02 10%)
0.4 0.9 10.7 0.8 1.4 6.3
LAMICON cup ( Oz 10%) 7 _
LA-QA: FIizarbo7 (HEEHRAFM)
LAMICON cup with an oxygen 0.7 0.8 10.4 0.3 0.9 4.6
absorber
PP: PPHRFLyT
s 0.6 0.6 10.1 0.9 1.3 6.3

PP single-layered cup
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Fig.1 Changes in pentanal content for 12 months in dark

storage at 23 C
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[(x106)

E—-mM (Peak area)

0 1 2 3 4 5 6 7 8 9 0 11 12
FEFMM(A) (Time (month) ]
LA-1%: ZEauhwd (0: 1%)
LAMICON eup (D3 1%)

LA-10%: SE32H97(0: 10%)
LAMICON cup (01 10%)

OX: F%H—Fhy?
OXYGUARD cup

LA-3%: 3222897 (02 3%)
LAMICON cup (Ox 3%)

— 36 — LAOA: 3Z3auhuT (MEEMEL)
LAMICON cup with an oxygen shaorber

— ——

Yy =iy S O

e R b i

B2 23CHFFHRAEI2> A M OANFHF— L ROFERZEL

Fig.2 Changes in hexanal content for 12 months in dark
storage at 23 C



BER A LREROR - JEamiiZesr  WREHEE, 26 (2006) 43

[x108)
10 e T e e
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0 1 2 3 4 ] 6 7 8 9 10 1" 12
FELHM(R) (Time (month) ]

—®— 00X (AFLH—FhyT)DAFH+—IL Hexanal in OXYGUARD cup
—m— OX(FFiH—Fhy?) @A+ —/L Pentanal in OXYGUARD cup

— 5 — LAOA(SIavho7 (BMBEREH) O~ALYF—1
Hexanal in LAMICON cup with an oxygen absorber

— B — LAOA(SIavhyT (RBEMSH) O~23—0
Pentanal in LAMICON cup with an oxygen absorber

3 23CHERTRAEL /oA F 2 H — Foa v 7300 & RS A
7 3avhy 7EROAVEZ VLG ORREL

Fig. 3 Changes in carbonyl compounds in 2 kinds of the cup
for 12 months in dark storage at 23 C
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Fig.4 Changes in hexanal content for 3 months under light

storage at 23T
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Fig.5 Comparison of hexanal content in the cups under different storage conditions for 1 month
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