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Changes in Aroma of Itohiki-Natto during Refrigeration
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The changes in aroma compounds in itohiki-natto (a Japanese food made from fermented soybeans) during
refrigeration were examined by the following methods because the smell was known to change under refrigeration.
Ttohiki-natto samples were stored in a refrigerator for a week and then aroma compounds were extracted by the
simultaneous steam distillation extraction method, concentrated, analyzed by gas chromatography-olfactometry and
gas chromatography-mass spectrometry, Several low-molecular-weight fatty acid esters, pyrazines, and low-
molecular-weight fatty acids were detected as the main aroma compounds. After a week of refrigeration, the aroma
associated with the low-molecular-weight fatty acid esters tended to weaken, the aroma associated with pyrazines
and low-molecular-weight fatty acids tended to become stronger. The main aroma compounds of itohiki-natto
manufactured in the laboratory were extracted by solid-phase microextraction, and analyzed by gas chromato-
graphy and gas chromatography-mass spectrometry. The aroma compounds derived from soybeans and low-
molecular-weight fatty acid esters produced during fermentation decreased, and the aroma compounds derived
from the pyrazines and low~molecular-weight fatty acids produced during the fermentation increased as the period
of refrigeration was lengthened. (Received Sep. 5, 2011 ; Accepted Dec. 17, 2011)
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Table The main aroma compounds in ether extract from itohiki-natto
Peak No. Compound Name Aroma Character  Identification Auliklleorftic Sample Exp}ilri(r)rflent DIi\l/fi}iirr?g;e
1 methyl Z-methylpropanoate  fruity MS, RT 933 A o 0
2 ethanol alcoholic MS, RT 965 . o 9 }gi
3 ethyl 2-methylpropanoate fruity MS, RI 982 g gg; i}gi
4 23butanedione butter like MS, RI 997 g o0 e
5 methyl 3methylbutanoate  fruity MS, RI 1030 . o x10°
6  thiophene meaty & sulfur like  MS, RI 1034 - o e
7 ethyl 2-methylbutanocate fruity MS, RI 1068 ‘g %82; i}gﬁ
8 ethyl 3-methylbutanoate fruity MS, RI 1081 g lNO%l ><~1.01
9 hexanal green grassy MS, RI 1095 g 11\(1)9D6 xi()o
10 heptanal green MS, RI 1203 g gg; T(ig(l)
11 (+plimonene citrus like MS, RI 1211 . 0 o
12 propylbenzene oily, dusty MS, RI 1223 g gg? iigi
13 Zhexenal citrus like MS, RI 1234 . o Qg@
14 3hydroxy-2butanone yoghurt like MS, RI 1313 2 o o
15 2.5-dimethylpyrazine nutty MS, RI 1358 g ggg iigg
16 trimethylpyrazine nutty MS, RI 1426 . e . %gj
17 loctendol f:;iioom e MS, RI 1470 5 e ﬁgé
18 acetic acid vinegar like MS, RI 1473 ‘g‘ 13;2 iigz
19 diallyl disulfide rice bran like MS, RI 1505 . o e
2 benzaldehyde soybean like MS, RI 1548 5 1538 x10°
21 2-methylpropanoic acid cheese like MS, RI 1593 /g ggg z }8;
22 Z-furanmethanol flower like MS, RI 1684 g }ggg zigi‘
2 ;I;Z: zgfbumoic it cheese like MS, RI 1694 : o o
24 2-methylpentanoic acid cheese like, earthy MS, RI 1790 g ggi i%gi

* Mass spectrum & retention index
#% A ¢ Just after purchase. B : After 1 week storage
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Fig.1 Gas chromatogram of volatiles emited from steamed soybean and itohiki-natto
a, steamed soybean; b, itohiki-natto (1 day refrigerated).
Extraction conditions; SPME fiber, divinylbenzene/carboxen/polydimethylsiloxane (50 um/30 pum);
temperature, 50C; time, 60 min.
Gas chromatograph conditions: Column, DB-WAX (0.25mm ID, 30m long, 0.25um film thickness);
carrier, He (35 cm/ sec); injection temperature, 250C; injection mode, splitless {sampling time: 1 min);
inletliner, 0.75 mm; detector, FID; initial temperature, 30C (hold time: 1 min); program rate; 4C /min.
g, KBV E OIS RIS ERREREY TR ELEHRHENTWIEEDO 7 7 4 N— % L 7R R,

{, Texan & M\7zy FAR=— KA & 058 B2 #
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P
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Fig. 2 The change of main aroma compounds

a, alcohols; b, low-molecular fatty acid esters; c, pyrazines: d, low-molecular fatty acid; e,
diacetyl & acetoin. SB, steamed soybean; 0-d, after fermentation; 1-d, 1 day refrigerated; 2-
d, 2 days refregirated; 4-d, 4 days refrigerated; 8-d, 8 days refrigerated; 16-d, 16 days
refrigerated. Peak rate : peak area/IS (benzonitrile) peak area.

HEERIIBUWHWEHORBIIBOWTLENLOFDOWED MM ENEL 2L I ENEho/z2 &5, SPME I L
PEBBTEZIENTESL Lol FROOYWEIT 20N obMEOTERIIBVIWETIIR (, BbiC
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LIZIFE A EMB EN L o7z, TV 75— VIREERT WIPEOS CEBEOBER L OWEPICHE T a0
BIUWHHROENE» S ISP TELD, GHEE ST L, FEOUBWIHFSTAEENE 5
PEL LD EWPTAEMIH 72, INODFBRIITE @EElcds LTS,
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